
SECTION 3

AGING MANAGEMENT REVIEW RESULTS

This Section of the safety evaluation report (SER) evaluates aging management programs
(AMPs) and aging management reviews (AMRs) for Beaver Valley Power Station (BVPS)
Units 1 and 2, by the staff of the United States Nuclear Regulatory Commission (NRC or the
staff). In Appendix B of its license renewal application (LRA), FirstEnergy Nuclear Operating
Company (FENOC or the applicant) described the 42 AMPs that it relies on to manage or
monitor the aging of passive, long-lived structures and components (SCs).

In LRA Section 3, the applicant provided the results of the AMRs for those SOs identified in LRA
Section 2, as within the scope of license renewal and subject to an AMR.

BVPS Units 1 and 2 are constructed of similar materials with similar environments. Therefore,
the mechanical system and component information presented in the LRA typically applies to
both units, and no unit-specific identifier is listed. However, design differences exist between
Units 1 and 2. Those design differences are identified by using a designator (i.e., Unit 1 only or
Unit 2 only). Further, BVPS assigned a different designator (i.e., common) for those cases in
where the system, structure, or component (SSC) is used and/or shared by both units.

3.0 Applicant's Use of the Generic Aging- Lessons Learned Report

In preparing its LRA, the applicant credited NUREG-1 801, Revision 1, "Generic Aging Lessons
Learned (GALL) Report," dated September 2005. The GALL Report contains the staff's generic
evaluation of the existing plant programs and documents the technical basis for determining
where existing programs are adequate without modification, and where existing programs
should be augmented for the period of extended operation. The evaluation results documented
in the GALL Report indicate that many of the existing programs are adequate to manage the
aging effects for particular license renewal SCs. The GALL Report also contains
recommendations on specific areas for which existing programs should be augmented for
license renewal. An applicant may reference the GALL Report in its LRA to demonstrate that its
programs correspond to those reviewed and approved in the report.

The purpose of the GALL Report is to provide a summary of staff-approved AMPs to manage or
monitor the aging of SOs subject to an AMR. If an applicant commits to implementing these
staff-approved AMPs, the time, effort, and resources for LRA review will be greatly reduced,
improving the efficiency and effectiveness of the license renewal review process. The GALL
Report also serves as a quick reference for applicants and staff reviewers to AMPs and
activities that the staff has determined will adequately manage or monitor aging during the
period of extended operation.

The GALL Report identifies: (1) SSCs, (2) SC materials, (3) environments to which the SOs are
exposed, (4) the aging effects of the materials and environments, (5) the AMPs credited with
managing or monitoring the aging effects, and (6) recommendations for further applicant
evaluations of aging management for certain component types.
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To determine whether use of the GALL Report would improve the efficiency of LRA review, the
staff conducted a demonstration of the GALL Report process in order to model the format and
content of safety evaluations based on it. The results of the demonstration project confirmed
that the GALL Report process will improve the efficiency and effectiveness of LRA review while
maintaining the staff's focus on public health and safety. NUREG-1800, Revision 1, "Standard
Review Plan for Review of License Renewal Applications for Nuclear Power Plants" (SRP-LR),
dated September 2005, was prepared based on both the GALL Report model and lessons
learned from the demonstration project.

The staff 's review was in accordance with Title 10, Part 54, of the Code of Federal Regulations
(10 CFR Part 54), "Requirements for Renewal of Operating Licenses for Nuclear Power Plants,"
and the guidance of the SRP-LR and the GALL Report.

In addition to its review of the LRA, the staff conducted an onsite audit of associated AMPs,
during the week of March 3-7, 2008. The onsite audits and reviews are designed for maximum
efficiency of the staff s LRA review. The applicant can respond to questions, the staff can readily
evaluate the applicant's responses, the need for formal correspondence between the staff and
the applicant is reduced, and the result is an improvement in review efficiency.

3.0.1 Format of the License Renewal Application

The applicant submitted an application that follows the standard LRA format agreed to by the
staff and the Nuclear Energy Institute (NEI) by letter dated April 7, 2003. This revised LRA
format incorporates lessons learned from the staff's reviews of the previous five LRAs, which
used a format developed from information gained during a staff-NEI demonstration project
conducted to evaluate the use of the GALL Report in the LRA review process.

The organization of LRA Section 3 parallels that of SRP-LR Chapter 3. LRA Section 3 presents
AMR results information in the following two table types:

(1) Table ls: Table 3.x.1 -where "3" indicates the LRA Section number, "x" indicates the
subsection number from the GALL Report, and "1" indicates that this table type is the
first in LRA Section 3.

(2) Table 2s: Table 3.x.2-y - where "3" indicates the LRA Section number, "x" indicates the
subsection number from the GALL Report, "2" indicates that this table type is the second
in LRA Section 3, and "y" indicates the system table number.

The content of the previous LRAs and of the BVPS application is essentially the same. The
intent of the revised format of the LRA for BVPS was to modify the tables in LRA Section 3 to
provide additional information that would assist in the staff's review. In its Table 1s, the applicant
summarized the portions of the application that it considered to be consistent with the GALL
Report. In its Table 2s, the applicant identified the linkage between the scoping and screening
results in LRA Section 2 and the AMRs in LRA Section 3.

3.0.1.1 Overview of Table Is

Each Table 1 compares in summary how the facility aligns with the corresponding tables in the
GALL Report. The tables are essentially the same as Tables 1 through 6 in the GALL Report,
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except that the "Type" column has been replaced by an "Item Number" column and the "Item
Number in GALL" column has been replaced by a "Discussion" column. The "Item Number"
column is a means for the staff reviewer to cross-reference Table 2s with Table is. In the
"Discussion" column the applicant provided clarifying information. The following are examples of
information that might be contained within this column:

" further evaluation recommended - information or reference to where that information is
located

• The name of a plant-specific program

* exceptions to GALL Report assumptions

* discussion of how the line is consistent with the corresponding line item in the GALL
Report when the consistency may not be obvious

discussion of how the item is different from the corresponding line item in the GALL
Report (e.g., when an exception is taken to a GALL Report AMP)

The format of each Table 1 allows the staff to align a specific row in the table with the
corresponding GALL Report table row so that the consistency can be checked easily.

3.0.1.2 Overview of Table 2s

Each Table 2 provides the detailed results of the AMRs for components identified in LRA
Section 2 as subject to an AMR. The LRA has a Table 2 for each of the systems or structures
within a specific system grouping (e.g., reactor coolant system (RCS), engineered safety
features (ESF), auxiliary systems, etc.). For example, the ESF group has tables specific to the
containment spray system, containment isolation system, and emergency core cooling system.
Each Table 2 consists of nine columns:

Component Type - The first column lists LRA Section 2 component types subject to an

AMR in alphabetical order.

* Intended Function - The second column identifies the license renewal intended
functions, including abbreviations, where applicable, for the listed component types.
Definitions and abbreviations of intended functions are in LRA Table 2.0-1.

" Material - The third column lists the particular construction material(s) for the component
type.

* Environment - The fourth column lists the environments to which the component types
are exposed. Internal and external service environments are indicated with a list of these
environments in LRA Tables 3.0-1, 3.0-2, and 3.0-3.

" Aging Effect Requiring Management - The fifth column lists aging effects requiring
management (AERMs). As part of the AMR process, the applicant determined any
AERMs for each combination of material and environment.

" Aging Management Programs - The sixth column lists the AMPs that the applicant uses
to manage the identified aging effects.

NUREG-1 801 Volume 2 Item - The seventh column lists the GALL Report item(s)
identified in the LRA as similar to the AMR results. The applicant compared each
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combination of component type, material, environment, AERM, and AMP in LRA Table 2
with the GALL Report items. If there are no corresponding items in the GALL Report, the
applicant leaves the column blank in order to identify the AMR results in the LRA tables
corresponding to the items in the GALL Report tables.

Table 1 Item - The eighth column lists the corresponding summary item number from
LRA Table 1. If the applicant identifies in each LRA Table 2 AMR results consistent with
the GALL Report, the Table 1 line item summary number should be listed in LRA
Table 2. If there is no corresponding item in the GALL Report, column eight is left blank.
In this manner, the information from the two tables can be correlated.

Notes - The ninth column lists the corresponding notes used to identify how the
information in each Table 2 aligns with the information in the GALL Report. The notes,
identified by letters, were developed by an NEI work group and will be used in future
LRAs. Any plant-specific notes identified by numbers provide additional information
about the consistency of the line item with the GALL Report.

3.0.2 Staffs Review Process

The staff conducted three types of evaluations of the AMRs and AMPs:

(1) For items that the applicant has stated were consistent with the GALL Report, the staff
conducted either an audit or a technical review to determine consistency.

(2) For items that the applicant has stated were consistent with the GALL Report with
exceptions, enhancements, or both, the staff conducted either an audit or a technical
review of the item to determine consistency. In addition, the staff conducted either an
audit or a technical review of the applicant's technical justifications for the exceptions or
the adequacy of the enhancements.

The SRP-LR states that an applicant may take one or more exceptions to specific GALL
AMP elements; however, any deviation from or exception to the GALL AMP should be
described and justified. Therefore, the staff considers exceptions as being portions of the
GALL AMP that the applicant does not intend to implement.

In some cases, an applicant may choose an existing plant program that does not meet
all the program elements defined in the GALL AMP. However, the applicant may make a
commitment to augment the existing program to satisfy the GALL AMP prior to the
period of extended operation. Therefore, the staff considers these augmentations or
additions to be enhancements. Enhancements include, but are not limited to, activities
needed to ensure consistency with the GALL Report recommendations. Enhancements
may expand, but not reduce, the scope of an AMP.

(3) For other items, the staff conducted a technical review to verify conformance with
10 CFR 54.21(a)(3) requirements.

Staff audits and technical reviews of the applicant's AMPs and AMRs determine whether the
aging effects on SCs can be adequately managed to maintain their intended function(s)
consistent with the plant's CLB for the period of extended operation, as required by
10 CFR Part 54.
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3.0.2.1 Review of AMPs

For AMPs for which the applicant claimed consistency with the GALL AMPs, the staff conducted
either an audit or a technical review to verify the claim. For each AMP with one or more
deviations, the staff evaluated each deviation to determine whether the deviation was
acceptable and whether the modified AMP would adequately manage the aging effect(s) for
which it was credited. For AMPs not evaluated in the GALL Report, the staff performed a full
review to determine their adequacy. The staff evaluated the AMPs against the following
10 program elements defined in SRP-LR Appendix A.

(1) Scope of the Program - Scope of the program should include the specific SCs subject to
an AMR for license renewal.

(2) Preventive Actions - Preventive actions should prevent or mitigate aging degradation.

(3) Parameters Monitored or Inspected - Parameters monitored or inspected should be
linked to the degradation of the particular structure or component intended function(s).

(4) Detection of Aging Effects - Detection of aging effects should occur before there is a
loss of structure or component intended function(s). This includes aspects such as
method or technique (i.e., visual, volumetric, surface inspection), frequency, sample
size, data collection, and timing of new/one-time inspections to ensure timely detection
of aging effects.

(5) Monitoring and Trending - Monitoring and trending should provide predictability of the
extent of degradation, as well as timely corrective or mitigative actions.

(6) Acceptance Criteria - Acceptance criteria, against which the need for corrective action
will be evaluated, should ensure that the structure or component intended function(s) are
maintained under all CLB design conditions during the period of extended operation.

(7) Corrective Actions - Corrective actions, including root cause determination and
prevention of recurrence, should be timely.

(8) Confirmation Process - Confirmation process should ensure that preventive actions are
adequate and that appropriate corrective actions have been completed and are effective.

(9) Administrative Controls - Administrative controls should provide for a formal review and
approval process.

(10) Operating Experience - Operating experience of the AMP, including past corrective
actions resulting in program enhancements or additional programs, should provide
objective evidence to support the conclusion that the effects of aging will be adequately
managed so that the SC intended function(s) will be maintained during the period of
extended operation.

Details of the staffs audit evaluation of program elements (1) through (6) are documented in
SER Section 3.0.3.

The staff reviewed the applicant's quality assurance (QA) program and documented its
evaluations in SER Section 3.0.4. The staffs evaluation of the QA program included
assessment of the "corrective actions," "confirmation process," and "administrative controls"
program elements.
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The staff reviewed the information on the "operating experience" program element and
documented its evaluation in SER Section 3.0.3.

3.0.2.2 Review of AMR Results

Each LRA Table 2 contains information concerning whether or not the AMRs identified by the
applicant align with the GALL Report AMRs. For a given AMR in a Table 2, the staff reviewed
the intended function, material, environment, AERM, and AMP combination for a particular
system component type. Item numbers in column seven of the LRA, "NUREG-1801 Volume 2
Item," correlate to an AMR combination as identified in the GALL Report. The staff also
conducted onsite audits to verify these correlations. A blank in column seven indicates that the
applicant was unable to identify an appropriate correlation in the GALL Report. The staff also
conducted a technical review of combinations not consistent with the GALL Report. The next
column, "Table 1 Item," refers to a number indicating the correlating row in Table 1.

3.0.2.3 UFSAR Supplement

Consistent with the SRP-LR for the AMRs and AMPs that it reviewed, the staff also reviewed
the updated final safety analysis report (UFSAR) supplement, which summarizes the applicant's
programs and activities for managing aging effects for the period of extended operation, as
required by 10 CFR 54.21(d).

3.0.2.4 Documentation and Documents Reviewed

In its review, the staff used the LRA, LRA supplements, the SRP-LR, and the GALL Report.
During the onsite audit, the staff also examined the applicant's justifications to verify that the
applicant's activities and programs will adequately manage the effects of aging on SCs. The
staff also conducted detailed discussions and interviews with the applicant's license renewal
project personnel and others with technical expertise relevant to aging management.

3.0.3 Aging Management Programs

SER Table 3.0.3-1 presents the AMPs credited by the applicant and described in LRA
Appendix B. The table also indicates the SSCs that credit the AMPs and the GALL AMP with
which the applicant claimed consistency and shows the Section of this SER in which the staff's
evaluation of the program is documented.

Table 3.0.3-1 BVPS Aging Management Programs

AMP New or GALL Report GALL LRA Systems or Structures Staff's
(LRA Section) Existing Comparison Report That Credit the AMP SER Section

AMP AMPs

10 CFR Part 50, Existing Consistent XI.S4 containments, structures, and 3.0.3.1.1
Appendix J Program component supports
(B.2.1) _ _ I _ _
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staff also conducted detailed discussions and interviews with the applicant's license renewal 
project personnel and others with technical expertise relevant to aging management. 

3.0.3 Aging Management Programs 

SER Table 3.0.3-1 presents the AMPs credited by the applicant and described in LRA 
Appendix B. The table also indicates the SSCs that credit the AMPs and the GALL AMP with 
which the applicant claimed consistency and shows the Section of this SER in which the staff's 
evaluation of the program is documented. 

Table 3.0.3-1 BVPS Aging Management Programs 

AMP New or GALL Report GALL LRA Systems or Structures Staff's 
(LRASection) Existing Comparison Report That Credit the AMP SER Section 

AMP AMPs 

10 CFR Part 50, Existing Consistent XI.S4 containments, structures, and 3.0.3.1.1 
Appendix J Program component supports 
(8.2.1) 
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AMP New or GALL Report GALL LRA Systems or Structures Staff's
(LRA Section) Existing Comparison Report That Credit the AMP SER Section

AMP AMPs

ASME Section X1 Existing Consistent with XI.M1 reactor vessel, reactor vessel 3.0.3.2.1
Inservice Inspection, exceptions internals, and reactor coolant
Subsections IWB, system
IWC, and IWD
Program
(B.2.2)

ASME Section XI, Existing Consistent with XI.S1 containments, structures, and 3.0.3.2.2
Subsection IWE exceptions component supports
Program
(B.2.3)

ASME Section XI, Existing Consistent with XI.S3 containments, structures, and 3.0.3.2.3
Subsection IWF exceptions component supports
Program
(B.2.4)

ASME Section XI, Existing Consistent XI.S2 containments, structures, and 3.0.3.1.2
Subsection IWL component supports
Program
(B.2.5)

Bolting Integrity Existing Consistent XI.M18 reactor vessel, reactor vessel 3.0.3.1.3
Program intemals, and reactor coolant
(B.2.6) system / engineered safety

features / auxiliary systems I
steam and power conversion
systems

Boric Acid Corrosion Existing Consistent XI.M10 reactor vessel, reactor vessel 3.0.3.1.4
Program internals, and reactor coolant
(B.2.7) system / engineered safety

features / auxiliary systems /
steam and power conversion
systems / containments,
structures, and component
supports / electrical and
instrumentation and controls

Buried Piping and New Consistent with XI.M34 auxiliary systems / steam and 3.0.3.1.5
Tanks Inspection exceptions power conversion systems
Program
(B.2.8)

Closed-Cycle Cooling Existing Consistent with XI.M21 reactor vessel, reactor vessel 3.0.3.2.4
Water System enhancements internals, and reactor coolant
Program system / engineered safety
(B.2.9) features / auxiliary systems!

steam and power conversion
systems
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AMP New or GALL Report GALL LRA Systems or Structures Staff's 
(LRA Section) Existing Comparison Report That Credit the AMP SER Section 

AMP AMPs 

ASME Section XI Existing Consistent with XI.M1 reactor vessel, reactor vessel 3.0.3.2.1 
Inservice Inspection, exceptions internals, and reactor coolant 
Subsections IWB, system 
IWC, and IWD 
Program 
(B.2.2) 

ASME Section XI, Existing Consistent with XI.S1 containments, structures, and 3.0.3.2.2 
Subsection IWE exceptions component supports 
Program 
(B.2.3) 

ASME Section XI, Existing Consistent with XI.S3 containments, structures, and 3.0.3.2.3 
Subsection IWF exceptions component supports 
Program 
(B.2.4) 

ASME Section XI, Existing Consistent XI.S2 containments, structures, and 3.0.3.1.2 
Subsection IWL component supports 
Program 
(B.2.5) 

Bolting Integrity Existing Consistent XI.M18 reactor vessel,.reactor vessel 3.0.3.1.3 
Program intemals, and reactor coolant 
(B.2.6) system I engineered safety 

features I auxiliary systems I 
steam and power conversion 
systems 

Boric Acid Corrosion Existing Consistent XI.M10 reactor vessel, reactor vessel 3.0.3.1.4 
Program intemals, and reactor coolant 
(B.2.7) system I engineered safety 

features I auxiliary systems I 
steam and power conversion 
systems I containments, 
structures, and component 
supports I electrical and 
instrumentation and controls 

Buried Piping and New Consistent with XI.M34 auxiliary systems I steam and 3.0.3.1.5 
Tanks Inspection exceptions power conversion systems 
Program 
(B.2.8) 

Closed-Cycle Cooling Existing Consistent with XI.M21 reactor vessel, reactor vessel 3.0.3.2.4 
Water System enhancements internals, and reactor coolant 
Program system I engineered safety 
(B.2.9) features I auxiliary systems I 

steam and power conversion 
systems 
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AMP New or GALL Report GALL LRA Systems or Structures Staff's
(LRA Section) Existing Comparison Report That Credit the AMP SER Section

AMP AMPs

Electrical Cable New Plant-specific electrical and instrumentation 3.0.3.3.1
Connections Not and controls
Subject to 10 CFR
50.49 Environmental
Qualification
Requirements One-
Time Inspection
Program
(B.2.10)

Electrical Cables and New Consistent XI.E1 electrical and instrumentation 3.0.3.1.6
Connections Not and controls
Subject to 10 CFR
50.49 Environmental
Qualification
Requirements
Program
(B.2.11)
Electrical Cables and New Consistent XI.E2 electrical and instrumentation 3.0.3.1.7
Connections Not and controls
Subject to 10 CFR
50.49 Environmental
Qualification
Requirements Used
in Instrumentation
Circuits Program
(B.2.12)

Electrical Wooden New Plant-specific containments, structures, and 3.0.3.3.2
Poles/Structures component supports
Inspection Program
(Unit 2 only)
(B.2.13)

Environmental Existing Consistent X.E1 electrical and instrumentation 3.0.3.1.8
Qualification (EQ) of and controls
Electrical
Components
Program
(B.2.14)

External Surfaces New Consistent XI.M36 reactor vessel, reactor vessel 3.0.3.1.9
Monitoring Program internals, and reactor coolant
(B.2.15). system / engineered safety

features / auxiliary systems I
steam and power conversion
systems

Fire Protection Existing Consistent with XI.M26 auxiliary systems / 3.0.3.2.5
Program exceptions and containments, structures, and
(B.2.16) enhancements component supports
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AMP New or GALL Report GALL LRA Systems or Structures Staffs 
(LRA Section) Existing Comparison Report That Credit the AMP SER Section 

AMP AMPs 

Electrical Cable New Plant-specific electrical and instrumentation 3.0.3.3.1 
Connections Not and controls 
Subject to 10 CFR 
50.49 Environmental 
Qualification 
Requirements One-
Time Inspection 
Program 
(8.2.10) 

Electrical Cables and New Consistent XI.E1 electrical and instrumentation 3.0.3.1.6 
Connections Not and controls 
Subject to 10 CFR 
50.49 Environmental 
Qualification 
Requirements 
Program 
(8.2.11) 

Electrical Cables and New Consistent XI.E2 electrical and instrumentation 3.0.3.1.7 
Connections Not and controls 
Subject to 10 CFR 
50.49 Environmental 
Qualification 
Requirements Used 
in Instrumentation 
Circuits Program 
(8.2.12) 

Electrical Wooden New Plant-specific containments, structures, and 3.0.3.3.2 
Poles/Structures component supports 
Inspection Program 
(Unit 2 only) 
(8.2.13) 

Environmental Existing Consistent X.E1 electrical and instrumentation 3.0.3.1.8 
Qualification (EQ) of and controls 
Electrical 
Components 
Program 
(8.2.14) 

External Surfaces New Consistent XI.M36 reactor vessel, reactor vessel 3.0.3.1.9 
Monitoring Program internals, and reactor coolant 
(8.2.15) system / engineered safety 

features / auxiliary systems / 
steam and power conversion 
systems 

Fire Protection Existing Consistent with XI.M26 auxiliary systems / 3.0.3.2.5 
Program exceptions and containments, structures, and 
(8.2.16) enhancements component supports 

3-8 



AMP New or GALL Report GALL LRA Systems or Structures Staff's
(LRA Section) Existing Comparison Report That Credit the AMP SER Section

AMP AMPs

Fire Water System Existing Consistent with XI.M27 auxiliary systems 3.0.3.2.6
Program enhancements
(B.2.17)

Flow-Accelerated Existing Consistent XI.M17 auxiliary systems / steam and 3.0.3.1.10
Corrosion Program power conversion systems
(B.2.18)

Flux Thimble Tube Existing Consistent with XI.M37 reactor vessel, reactor vessel 3.0.3.2.7
Inspection Program enhancement internals, and reactor coolant
(B.2.19) system

Fuel Oil Chemistry Existing Consistent with XI.M30 auxiliary systems 3.0.3.2.8
Program exceptions and
(B.2.20) enhancements

Inaccessible New Consistent XI.E3 electrical and instrumentation 3.0.3.1.11
Medium-Voltage and controls
Cables Not Subject
to 10 CFR 50.49
Environmental
Qualification
Requirements
Program
(B.2.21)

Inspection of Internal New Consistent XI.M38 engineered safety features/ 3.0.3.1.12
Surfaces in auxiliary systems / steam and
Miscellaneous Piping power conversion systems
and Ducting
Components
Program
(B.2.22)

Inspection of Existing Consistent with XI.M23 containments, structures, and 3.0.3.2.9
Overhead Heavy enhancements component supports
Load and Light Load
(Related to
Refueling) Handling
Systems Program
(B.2.23)

Lubricating Oil Existing Consistent XI.M39 auxiliary systems / steam and 3.0.3.1.13
Analysis Program power conversion systems
(B.2.24)

Masonry Wall Existing Consistent with XI.S5 containments, structures, and 3.0.3.2.10
Program enhancement component supports
(B.2.25) I III

Metal Enclosed Bus New Consistent XI.E4 electrical and instrumentation 3.0.3.1.14
Program (Unit 2 only) and controls
(B.2.26)
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AMP New or GALL Report GALL LRA Systems or Structures Staffs 
(LRA Section) Existing Comparison Report That Credit the AMP SER Section 

AMP AMPs 

Fire Water System Existing Consistent with XLM27 auxiliary systems 3.0.3.2.6 
Program enhancements 
(8.2.17) 

Flow-Accelerated Existing Consistent XLM17 auxiliary systems I steam and 3.0.3.1.10 
Corrosion Program power conversion systems 
(8.2.18) 

Flux Thimble Tube Existing Consistent with XLM37 reactor vessel, reactor vessel 3.0.3.2.7 
Inspection Program enhancement internals, and reactor coolant 
(B.2.19) system 

Fuel Oil Chemistry Existing Consistent with XLM30 auxiliary systems 3.0.3.2.8 
Program exceptions and 
(B.2.20) enhancements 

Inaccessible New Consistent XI.E3 electrical and instrumentation 3.0.3.1.11 
Medium-Voltage and controls 
Cables Not Subject 
to 10 CFR 50.49 
Environmental 
Qualification 
Requirements 
Program 
(8.2.21) 

Inspection of Internal New Consistent XI.M38 engineered safety features I 3.0.3.1.12 
Surfaces in auxiliary systems I steam and 
Miscellaneous Piping power conversion systems 
and Ducting 
Components 
Program 
(8.2.22) 

Inspection of Existing Consistent with XI.M23 containments, structures, and 3.0.3.2.9 
Overhead Heavy enhancements component supports 
Load and Light Load 
(Related to 
Refueling) Handling 
Systems Program 
(8.2.23) 

Lubricating Oil Existing Consistent XI.M39 auxiliary systems I steam and 3.0.3.1.13 
Analysis Program power conversion systems 
(B.2.24) 

Masonry Wall Existing Consistent with XI.S5 containments, structures, and 3.0.3.2.10 
Program enhancement component supports 
(B.2.25) 

Metal Enclosed Bus New Consistent XI.E4 electrical and instrumentation 3.0.3.1.14 
Program (Unit 2 only) and controls 
(B.2.26) 
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AMP New or GALL Report GALL LRA Systems or Structures Staffs
(LRA Section) Existing Comparison Report That Credit the AMP SER Section

AMP AMPs

Metal Fatigue of Existing Consistent X.M1 reactor vessel, reactor vessel 3.0.3.1.15
Reactor Coolant internals, and reactor coolant
Pressure Boundary system I engineered safety
Program features / auxiliary systems /
(B.2.27) steam and power conversion

systems

Nickel-Alloy Existing Consistent XI.M11A reactor vessel, reactor vessel 3.0.3.1.16
Penetration Nozzles internals, and reactor coolant
Welded to the Upper system
Reactor Vessel
Closure Heads
Program
(B.2.29)

One-Time Inspection New Consistent XI.M32 reactor vessel, reactor vessel 3.0.3.1.17
Program internals, and reactor coolant
(B.2.30) system / engineered safety

features / auxiliary systems /
steam and power conversion
systems

One-Time Inspection New Consistent XI.M35 reactor vessel, reactor vessel 3.0.3.1.18
of ASME internals, and reactor coolant
Code Class 1 Small system
Bore Piping Program
(B.2.31)

Open-Cycle Cooling Existing Consistent XI.M20 engineered safety features / 3.0.3.1.19
Water System auxiliary systems / steam and
Program power conversion systems
(B.2.32)

Reactor Head Existing Consistent with Xi.M3 reactor vessel, reactor vessel 3.0.3.2.11
Closure Studs exceptions internals, and reactor coolant
Program system
(B.2.34)

Reactor Vessel Existing Plant-specific reactor vessel, reactor vessel 3.0.3.3.4
Integrity Program internals, and reactor coolant
(B.2.35) system

Selective Leaching of New Plant-specific auxiliary systems / steam and 3.0.3.3.6
Materials Inspection power conversion systems
Program
(B.2.36)

Settlement Existing Plant-specific containments, structures, and 3.0.3.3.5
Monitoring Program component supports
(Unit 2 only)
(B.2.37)

Steam Generator Existing Consistent XI.M19 reactor vessel, reactor vessel 3.0.3.1.21
Tube Integrity internals, and reactor coolant
Program system
(B.2.38)
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AMP New or GALL Report GALL LRA Systems or Structures Staffs 
(LRA Section) Existing Comparison Report That Credit the AMP SER Section 

AMP AMPs 

MetalFatigue of Existing Consistent X.M1 reactor vessel, reactor vessel 3.0.3.1.15 
Reactor Coolant internals, and reactor coolant 
Pressure 80undary system I engineered safety 
Program features I auxiliary systems I 
(8.2.27) steam and power conversion 

systems 

Nickel-Alloy Existing Consistent XI.M11A reactor vessel, reactor vessel 3.0.3.1.16 
Penetration Nozzles internals, and reactor coolant 
Welded to the Upper system 
Reactor Vessel 
Closure Heads 
Program 
(8.2.29) 

One-Time Inspection New Consistent XI.M32 reactor vessel, reactor vessel 3.0.3.1.17 
Program internals, and reactor coolant 
(8.2.30) system I engineered safety 

features I auxiliary systems I 
steam and power conversion 
systems 

One-Time Inspection New Consistent XI.M35 reactor vessel, reactor vessel 3.0.3.1.18 
of ASME internals, and reactor coolant 
Code Class 1 Small system 
80re Piping Program 
(8.2.31 ) 

Open-Cycle Cooling Existing Consistent XI.M20 engineered safety features I 3.0.3.1.19 
Water System auxiliary systems I steam and 
Program power. conversion systems 
(8.2.32) 

Reactor Head Existing Consistent with XI.M3 reactor vessel, reactor vessel 3.0.3.2.11 
Closure Studs exceptions internals, and reactor coolant 
Program system 
(8.2.34) 

Reactor Vessel Existing Plant-specific reactor vessel, reactor vessel 3.0.3.3.4 
Integrity Program internals, and reactor coolant 
(8.2.35) system 

Selective Leaching of New Plant-specific auxiliary systems I steam and 3.0.3.3.6 
MaterialS Inspection power conversion systems 
Program 
(8.2.36) 

Settlement Existing Plant-specific containments, structures, and 3.0.3.3.5 
Monitoring Program component supports 
(Unit 2 only) 
(8.2.37) 

Steam Generator EXisting Consistent XI.M19 reactor vessel, reactor vessel 3.0.3.1.21 
Tube Integrity internals, and reactor coolant 
Program system 
(8.2.38) 
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AMP New or GALL Report GALL LRA Systems or Structures Staffs
(LRA Section) Existing Comparison Report That Credit the AMP SER Section

AMP AMPs

Structures Monitoring Existing Consistent with XI.S6 containments, structures, and 3.0.3.2.12
Program enhancements component supports /
(B.2.39) electrical and instrumentation

and controls

Thermal Aging New Consistent XI.M12 reactor vessel, reactor vessel 3.0.3.1.23
Embrittlement of Cast internals, and reactor coolant
Austenitic Stainless system / auxiliary systems /
Steel (CASS) steam and power conversion
Program systems
(B.2.41)
Water Chemistry Existing Consistent with XI.M2 reactor vessel, reactor vessel 3.0.3.2.13
Program enhancement internals, and reactor coolant
(B.2.42) system / engineered safety

features / auxiliary systems /
steam and power conversion
systems / containments,
structures, and component
supports

Boral® Surveillance New Plant specific Unit 1 Spent Fuel Pool 3.0.3.3.7
Program

(B.2.43)

3.0.3.1 AMPs Consistent with the GALL Report

In LRA Appendix B, the applicant identified the following AMPs as consistent with the GALL
Report:

* 10 CFR Part 50, Appendix J Program

* ASME Section XI, Subsection IWL Program

* Bolting Integrity Program

* Boric Acid Corrosion Program

* Buried Piping and Tanks Inspection Program

* Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements Program

Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements Used in Instrumentation Circuits Program

* Environmental Qualification (EQ) of Electrical Components Program

* External Surfaces Monitoring Program

* Flow-Accelerated Corrosion Program

* Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements Program
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AMP New or GALL Report GALL LRA Systems or Structures Staff's 
(LRA Section) Existing Comparison Report That Credit the AMP SER Section 

AMP AMPs 

Structures Monitoring Existing Consistent with XI.S6 containments, structures, and 3.0.3.2.12 
Program enhancements component supports I 
(B.2.39) electrical and instrumentation 

and controls 

Thermal Aging New Consistent XI.M12 reactor vessel, reactor vessel 3.0.3.1.23 
Embrittlement of Cast internals, and reactor coolant 
Austenitic Stainless system I auxiliary systems I 
Steel (CASS) steam and power conversion 
Program systems 
(B.2.41 ) 

Water Chemistry Existing Consistent with XI.M2 reactor vessel, reactor vessel 3.0.3.2.13 
Program enhancement internals, and reactor coolant 
(B.2.42) system I engineered safety 

features I auxiliary systems I 
steam and power conversion 
systems I containments, 
structures, and component 
supports 

Boral® Surveillance New Plant specific Unit 1 Spent Fuel Pool 3.0.3.3.7 

Program 

(B.2.43) 

3.0.3.1 AMPs Consistent with the GALL Report 

In LRA Appendix B, the applicant identified the following AMPs as consistent with the GALL 
Report: 

10 CFR Part 50, Appendix J Program 

ASME Section XI, Subsection IWL Program 

Bolting Integrity Program 

Boric Acid Corrosion Program 

Buried Piping and Tanks Inspection Program 

Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental 
Qualification Requirements Program 

Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental 
Qualification Requirements Used in Instrumentation Circuits Program 

Environmental Qualification (EQ) of Electrical Components Program 

External Surfaces Monitoring Program 

Flow-Accelerated Corrosion Program 

Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49 Environmental 
Qualification Requirements Program 
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Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
Program

" Lubricating Oil Analysis Program

* Metal Enclosed Bus Program (Unit 2 only)

" Metal Fatigue of Reactor Coolant Pressure Boundary Program

* Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel Closure Heads
Program

* One-Time Inspection Program

* One-Time Inspection of ASME Code Class 1 Small Bore Piping Program

* Open-Cycle Cooling Water System Program

* PWR Vessel Internals Program

* Steam Generator Tube Integrity Program

* Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel
(CASS) Program

Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program

3.0.3.1.1 10 CFR Part 50, Appendix J Program

Summary of Technical Information in the Application. In LRA Section B.2.1, the applicant
describes the existing 10 CFR Part 50, Appendix J Program as consistent with GALL
AMP XI.S4, "10 CFR 50, Appendix J." The applicant uses Option B, the performance-based
approach, to implement the requirement of containment leak rate monitoring and testing.

The 10 CFR 50, Appendix J Program monitors leakage rates through the containment pressure
boundary, including penetrations and access openings. Containment leak rate tests assure that
leakage through the primary containment and systems and components penetrating primary
containment does not exceed acceptance criteria limits.

Staff Evaluation. During the audit, the staff interviewed the applicant's technical staff and
audited its 10 CFR Part 50, Appendix J Program onsite basis documents to determine the
consistency with GALL AMP XI.S4. Specifically, the staff reviewed the program elements and
associated onsite documents and found that they are consistent with the GALL AMP.
The staff noted that in 10 CFR Part 50, Appendix J Program, the applicant utilizes Option B, the
performance-based approach, to implement the containment integrated leak rate test (ILRT).
The staff was aware that a temporary construction opening was created for the Unit 1 steam
generator (SG) and reactor head replacements during refueling outage (RFO) 17 (2006).
Inspections revealed degradation from the inaccessible side of steel liner for which the applicant
could not identify a root-cause, either from field observations or lab analysis. The staff further
noted that since the relaxation of Option B ILRT frequency for 15 years is based on the risk
impact assessment, the applicant must assess the risk impact, incorporating the liner corrosion
on the inaccessible side, based on the 2006 findings.
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Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components 
Program . 

Lubricating Oil Analysis Program 

Metal Enclosed Bus Program (Unit 2 only) 

Metal Fatigue of Reactor Coolant Pressure Boundary Program 

Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel Closure Heads 
Program 

One-Time Inspection Program 

One-Time Inspection of ASME Code Class 1 Small Bore Piping Program 

Open-Cycle Cooling Water System Program 

PWR Vessel Internals Program 

Steam Generator Tube Integrity Program 

Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel 
(CASS) Program 

Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program 

3.0.3.1.1 10 CFR Part 50, Appendix J Program 

Summary of Technical Information in the Application. In LRA Section B.2.1, the applicant 
describes the existing 10 CFR Part 50, Appendix J Program as consistent with GALL 
AMP XI.S4, "10 CFR 50, Appendix J." The applicant uses Option B, the performance-based 
approach, to implement the requirement of containment leak rate monitoring and testing. 

The 10 CFR 50, Appendix J Program monitors leakage rates through the containment pressure 
boundary, including penetrations and access openings. Containment leak rate tests assure that 
leakage through the primary containment and systems and components penetrating primary 
containment does not exceed acceptance criteria limits. 

Staff Evaluation. During the audit, the staff interviewed the applicant's technical staff and 
audited its 10 CFR Part 50, Appendix J Program onsite basis documents to determine the 
consistency with GALL AMP XI.S4. Specifically, the staff reviewed the program elements and 
associated onsite documents and found that they are consistent with the GALL AMP. 
The staff noted that in 10 CFR Part 50, Appendix J Program, the applicant utilizes Option B, the 
performance-based approach, to implement the containment integrated leak rate test (ILRT). 
The staff was aware that a temporary construction opening was created for the Unit 1 steam 
generator (SG) and reactor head replacements during refueling outage (RFO) 17 (2006). 
Inspections revealed degradation from the inaccessible side of steel liner for which the applicant 
could not identify a root-cause, either from field observations or lab analysis. The staff further 
noted that since the relaxation of Option B ILRT frequency for 15 years is based on the risk 
impact assessment, the applicant must assess the risk impact, incorporating the liner corrosion 
on the inaccessible side, based on the 2006 findings. 
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In Request for Additional Information (RAI) B.2.1-1, dated May 8, 2008, the staff requested that
the applicant provide information relating to the risk impact of the liner corrosion on the
inaccessible side, based on the 2006 findings.

In its response to RAI B.2.1-1, dated June 16, 2008, the applicant stated that it had included an
evaluation of the risk of an unidentified through-wall leak in the containment liner due to
corrosion in the applicant's submittal for a one-time 15-year test interval in 2003, which was
approved by the staff. The applicant further stated that the risk assessment performed to
evaluate the risk of extending the ILRT frequency, no longer applied following the 2006 ILRT,
and that Unit 1 returned to the normal Option B ILRT frequency of once every 10 years.

Based on its review, the staff finds the applicant's response to RAI B.2.1-1 acceptable because
the current ILRT test interval returned to the normal interval in accordance with the guidance
found in NEI 94-01, as endorsed by Regulatory Guide (RG) 1.163, for a frequency of once every
10 years, without extension. Therefore, the staff's concern described in RAI B.2.1-1 is resolved.

The staff also noted that the applicant must conduct a visual examination of accessible interior
and exterior surfaces of the containment system, prior to initiating an ILRT. The staff further
noted that the purpose of the visual examination is to detect and repair, if necessary, structural
degradation before an ILRT is performed, since steel liner degradation may exist on the
inaccessible side at Units 1 and 2.

In RAI B.2.1-2, dated May 8, 2008, the staff requested that the applicant provide information
how it addressed possible degradation on the outside of the liner during the ILRT pretest
procedure.

In a letter dated June 16, 2008, in response to RAI B.2.1-2, the applicant explained that two
additional requirements were incorporated into the containment inspection procedures as a
result of the liner corrosion found in 2006: (1) When paint or coatings are to be removed for
further inspection, the paint or coatings shall be visually examined by a qualified VT-3 inspector
prior to removal, and (2) If the visual examination detects surface flaws on the liner or suspect
areas on the liner plate that could potentially impact the leak tightness or structural integrity of
the liner, then surface or volumetric examinations shall be performed to characterize the
condition (i.e., depth, size, shape, orientation). The applicant also stated that evidence of
structural deterioration which may affect either the containment structural integrity or leak-
tightness is entered into the FENOC Corrective Action Program.

Based on its review, the staff finds the applicant's response to RAI B.2.1-2 acceptable because
the applicant's implementation of the above-mentioned additional requirements during the
subsequent inspections, as well as the ILRT will provide assurance that the containment liners
at BVPS will continue to perform their intended functions for the period of extended operation.
Therefore, the staff concern described in RAI B.2.1-2 is resolved.

Operating Experience. The staff also reviewed the operating experience, including samples of
condition reports, and interviewed the applicant's technical staff to confirm that the plant-specific
operating experience did not reveal any degradation not bounded by industry experience. The
staff noted that there were no instances of Appendix J test failures due to causes other than
valve or flange seat leakage. For these failures, all conditions were evaluated and corrected.
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In Request for Additional Information (RAI) B.2.1-1, dated May 8,2008, the staff requested that 
the applicant provide information relating to the risk impact of the liner corrosion on the 
inaccessible side, based on the 2006 findings. 

In its response to RAI B.2.1-1, dated June 16, 2008, the applicant stated that it had included an 
evaluation of the risk of an unidentified through-wall leak in the containment liner due to 
corrosion in the applicant's submittal for a one-time 15-year test interval in 2003, which was 
approved by the staff. The applicant further stated that the risk assessment performed to 
evaluate the risk of extending the ILRT frequency, no longer applied following the 2006 ILRT, 
and that Unit 1 returned to the normal Option B ILRT frequency of once every 10 years. 

Based on its review, the staff finds the applicant's response to RAI B.2.1-1 acceptable because 
the current ILRT test interval returned to the normal interval in accordance with the guidance 
found in NEI 94-01, as endorsed by Regulatory Guide (RG) 1.163, for a frequency of once every 
10 years, without extension. Therefore, the staff's concern described in RAI B.2.1-1 is resolved. 

The staff also noted that the applicant must conduct a visual examination of accessible interior 
and exterior surfaces of the containment system, prior to initiating an ILRT. The staff further 
noted that the purpose of the visual examination is to detect and repair, if necessary, structural 
degradation before an ILRT is performed, since steel liner degradation may exist on the 
inaccessible side at Units 1 and 2. 

In RAI B.2.1-2, dated May 8, 2008, the staff requested that the applicant provide information 
how it addressed possible degradation on the outside of the liner during the ILRT pretest 
procedure. 

In a letter dated June 16, 2008, in response to RAI B.2.1-2, the applicant explained that two 
additional requirements were incorporated into the containment inspection procedures as a 
result of the liner corrosion found in 2006: (1) When paint or coatings are to be removed for 
further inspection, the paint or coatings shall be visually examined by a qualified VT-3 inspector 
prior to removal, and (2) If the visual examination detects surface flaws on the liner or suspect 
areas on the liner plate that could potentially impact the leak tightness or structural integrity of 
the liner, then surface or volumetric examinations shall be performed to characterize the 
condition (i.e., depth, size, shape, orientation). The applicant also stated that evidence of 
structural deterioration which may affect either the containment structural integrity or leak
tightness is entered into the FENOC Corrective Action Program. 

Based on its review, the staff finds the applicant's response to RAI B.2.1-2 acceptable because 
the applicant's implementation of the above-mentioned additional requirements during the 
subsequent inspections, as well as the ILRT will provide assurance that the containment liners 
at BVPS will continue to perform their intended functions for the period of extended operation. 
Therefore, the staff concern described in RAI B.2.1-2 is resolved. 

Operating Experience. The staff also reviewed the operating experience, including samples of 
condition reports, and interviewed the applicant's technical staff to confirm that the plant-specific 
operating experience did not reveal any degradation not bounded by industry experience. The 
staff noted that there were no instances of Appendix J test failures due to causes other than 
valve or flange seat leakage. For these failures, all conditions were evaluated and corrected. 
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The staff confirmed that the operating experience program element satisfies the criterion
defined in the GALL Report and in SRP-LR Section A. 1.2.3.10. The staff finds this program
element acceptable.

UFSAR Supplement. In LRA Section A.1.1, the applicant provided the UFSAR supplement for
the 10 CFR 50 Appendix J Program. The staff reviewed this Section and determines that the
information in the UFSAR supplement is an adequate summary description of the program, as
required by 10 CFR 54.21(d).

Conclusion. On the basis of its review of the applicant's 10 CFR Part 50, Appendix J Program
and additional information provided in the applicants RAI responses, the staff finds all program
elements consistent with the GALL Report. The staff concludes that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
functions will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this
AMP and determines that it provides an adequate summary description of the program, as
required by 10 CFR 54.21(d).

3.0.3.1.2 ASME Section XI, Subsection IWL Program

Summary of Technical Information in the Application. In LRA Section B.2.5, the applicant
described the existing ASME Section XI, Subsection IWL Program as consistent with GALL
AMP XI.S2, "ASME Section XI, Subsection IWL."

The ASME Section XI, Subsection IWL Program consists of periodic visual inspections of the
reinforced concrete containment structures for Units 1 and 2.

Staff Evaluation. During its audit, the staff interviewed the applicant's technical staff and audited
the applicant's ASME Section XI, Subsection IWL Program onsite basis documents to
determine their consistency with GALL AMP XI.S2. Specifically, the staff reviewed the program
elements and associated onsite documents and found that they are consistent with the GALL
AMP. Based on its review, the staff concluded that the applicant's ASME Section XI,
Subsection IWL Program provides assurance that the reinforced concrete containment
structures will be adequately managed. The staff finds the applicant's ASME Section XI,
Subsection IWL Program acceptable because it conforms to the recommended GALL
AMP XI.S2.

Operating Experience. The staff reviewed the operating experience, including samples of
condition reports, and interviewed the applicant's technical staff to confirm that the plant-specific
operating experience did not reveal any degradation not bounded by industry experience. In the
LRA, the applicant explained that the operating experience of the ASME Section XI,
Subsection IWL Program activities shows no adverse trend of containment performance.
Previous IWL inspections for Units 1 and 2 have identified minor issues such as mildew and rust
stains, spalling, surface cracks, and loose foreign materials. The applicant documented and
tracked inspection findings using the Corrective Action Program, which also detailed the
corrective action(s) taken to mitigate the conditions. The applicant established periodic
containment concrete IWL inspections in which all accessible external surfaces of the
containment buildings are visually inspected every 5 years for the duration of plant operation in
accordance with its IWL AMP.
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On April 23, 2009, during a Unit 1 IWE inspection, a paint blister was discovered on the
containment liner. Further investigation revealed through-wall corrosion of the containment liner.
The liner defect was associated with the presence of a piece of wood embedded in the concrete
directly behind the liner. In response to this operating experience, by letter dated May 7, 2009,
the staff issued RAI B.2.5-1, requesting the applicant explain whether or not the concrete or
rebar behind the flaw was degraded. The RAI also asked the applicant to explain how the recent
plant-specific operating experience would be incorporated into the ASME Section XI,
Subsection IWL AMP.

In its response, dated June 1, 2009, the applicant stated that the exposed concrete was not
degraded and no structural rebars were affected. The concrete behind the liner contained a
small void associated with the volume of the embedded wood. The applicant explained that
some concrete immediately around the wood was removed in order to remove the wood. This
concrete void was repaired with grout prior to replacement of the liner section. The response
further stated that no enhancement to the AMP was needed and no plant-specific program was
required. During the removal of the wood, a section of vertical rebar was encountered, but
based on the location and orientation it was determined to be a non-structural member used in
forming the rebar skeleton during the original concrete pour.

Based on its review, the staff finds the applicant's response to RAI B.2.3-5 acceptable because
it demonstrates that the applicant reviewed the impact of the recent plant-specific operating
experience on their IWL Program. The condition of the exposed rebar, as well as existing IWL
operating experience, provides reasonable assurance that the existing program will capture
aging effects of concrete during the period of extended operation.

The staffs operating experience review concludes that that applicant's administrative controls
are effective in detecting age-related degradation and initiating corrective action. The staff did
not identify any age related issues not bounded by the industry operating experience. The staff
confirmed that the operating experience program element satisfies the criterion defined in the
GALL Report and in SRP-LR Section A. 1.2.3.10. The staff finds this program element
acceptable.

UFSAR Supplement. In LRA Section A.1.5, the applicant provided the UFSAR supplement for
the ASME Section XI, Subsection IWL Program. The staff reviewed this Section and determines
that the information in the UFSAR supplement is an adequate summary description of the
program, as required by 10 CFR 54.21(d).

Conclusion. On the basis of its review of the applicant's ASME Section XI, Subsection IWL
Program, the staff finds all program elements consistent with the GALL Report. The staff
concludes that the applicant has demonstrated that the effects of aging will be adequately
managed so that the intended functions will be maintained consistent with the CLB for the
period of extended operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the
UFSAR supplement for this AMP and concludes that it provides an adequate summary
description of the program, as required by 10 CFR 54.21(d).
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3.0.3.1.3 Bolting Integrity Program

Summary of Technical Information in the Application. In LRA Section B.2.6, the applicant
describes the Bolting Integrity Program as consistent with the GALL AMP XI.M18, "Bolting
Integrity." This program manages the effects of aging for bolting within the scope of license
renewal, through periodic inspections, for indication of loss of preload, cracking, and loss of
material due to corrosion.

The applicant stated that program inspections are implemented through other AMPs including:
the ASME Section XI, Inservice Inspection, Subsections IWB, IWC, & IWD Program; the ASME
Section XI, Subsection IWE Program; the ASME Section XI, Subsection IWF Program; the
Structures Monitoring Program; and the External Surfaces Monitoring Program.

Staff Evaluation. In the LRA, the applicant stated that the Bolting Integrity Program is an existing
program that is consistent with GALL AMP XI.M18.

During its audit, the staff reviewed the applicant's onsite documentation to support its conclusion
that the program elements are consistent with the elements in the GALL Report. The staff
interviewed the applicant's technical staff and reviewed onsite documents.

In comparing the 10 program elements in the applicant's program to GALL AMP XI.M18, the
staff found that the GALL Report "monitoring and trending" program element, requiring that the
leak rate be monitored on a defined schedule, was not properly documented in the applicant's
bolting integrity program.

In RAI B.2.6-2, dated March 26, 2008, the staff requested that the applicant provide additional
information on its leak rate monitoring schedule.

In its response to RAI B.2.6.-2, dated April 25, 2008, the applicant stated that leaks related to
bolting, not covered by ASME Section XI, are monitored and corrected using the FENOC
Corrective Action Program. The applicant further stated that it relies upon this corrective action
program to determine the inspection frequency and required response in order to adequately
address the leak. However, the staff noted that the FENOC Corrective Action Program has no
specific requirements, checks, or limiting processes which would ensure that the inspection
frequency does not decrease to less than the biweekly recommendation in the GALL Report.
Therefore, the staff determined that the applicant did not provide sufficient information to
address the concerns raised in the staff's RAI B.2.6-2, and finds that the program is not
consistent with the GALL Report "monitoring and trending" program element. The staff further
determined that, pursuant to the guidance in SRP-LR Section 3.1.2.1, this inconsistency shall
be documented as a staff-identified difference.

As described above, the staff noted a difference in the Bolting Integrity Program that the
applicant should have identified as an exception to the GALL AMP XI.M18. Additionally, the staff
determined that although the applicant provides some justification for the difference in this
monitoring and trending program element, the justification is not sufficient to justify the inclusion
of this staff-identified difference. During a teleconference on September 26, 2008, the applicant
agreed to submit a supplement to the original RAI response to further address the issues raised
by the staff.
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By letter dated October 10, 2008, the applicant provided additional justification for the staff-
identified difference resulting from its previous response to RAI B.2.6-2. The applicant stated
that although it has no specific written guidance that requires daily monitoring of identified leaks
in non-ASME bolted connections, leaks are managed by one of several plant programs, each of
which classifies and assesses the significance of the leakage. The applicant also stated that in
addition to the FENOC Corrective Action Program which manages leaks that are classified as
being "conditions adverse to quality" through periodic monitoring and trending, it also utilizes the
Leak Elimination Program. The applicant identifies daily rounds and walk-downs performed by
operators, maintenance, and system engineers as contributing to the identification and
monitoring of leaks.

Additionally, the applicant stated that leak repair prioritization is determined through the Work
Management Process for Units 1 and 2, in accordance with Institute for Nuclear Power
Operations (INPO) AP-928, "Work Management Process Description," which prioritizes leak
repairs based on work classification and significance (i.e., system and operational significance).
Furthermore, the applicant stated that the Leak Elimination Program for Units 1 and 2, performs
monitoring and trending to ensure that leaks which are not considered a "condition adverse to
quality" do not challenge system or component functions.

The staff reviewed the applicant's supplement to its original response to RAI B.2.6-2, and
determines that proper plant programs are in place that address leakage of non-ASME bolted
connections through the implementation of monitoring, trending, classification, and prioritization
processes. The clarification helped the staff determine that the applicant's leakage monitoring
for non-ASME bolted connections demonstrates proper management of leakage through robust
plant programs which meet the intent of the GALL Report "monitoring and trending" program
element. Based on its review, the staff finds the applicant's response to RAI B.2.6-2 acceptable
and this staff-identified difference to be acceptable. Therefore, the staff's concern described in
RAI B.2.6-2 is resolved.

In the LRA, the applicant stated that loss of preload is not an AERM. The staff requested that
the applicant justify its position in not managing the aging effect for loss of preload in RAI B.2.6-
3, by letter dated May 8, 2008.

By letter dated June 9, 2008, the applicant responded to RAI B.2.6-3, stating that it manages
loss of preload through leakage monitoring and proper installation and maintenance of the
components, since the loss of preload in a mechanical joint can result in leakage. The applicant
references Electric Power Research Institute (EPRI) Report 10106039 which offers guidance on
loss of preload for bolted closures. The guidance states that loss of preload in a mechanical
joint does not result in failure of that joint. It can only result in limited leakage that does not
impact the pressure boundary to the extent that the intended function is not accomplished. In
addition, by letter dated August 22, 2008, the applicant provided clarification that its Bolting
Integrity Program addresses all bolting. With this change, the applicant's management of loss of
preload due to thermal effects, gasket creep and self loosening of steel closure bolting, will be
consistent with the GALL Report and therefore is acceptable to the staff.

The staff also found that although the applicant claimed that its Bolting Integrity Program was
consistent with the GALL AMP, an exception to the GALL Report "parameters
monitored/inspected" program element exists in the applicant's claim of crack monitoring of high
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strength bolts (actual yield strength > 150 ksi) used in nuclear steam supply system (NSSS)
component supports.

In RAI B.2.6-1, dated March 26, 2008, the staff requested that the applicant provide additional
information on its use of high strength bolts.

In its response to RAI B.2.6-1, dated April 25, 2008, the applicant stated that the technical basis
for this issue is addressed in the "detection of aging effects" program element evaluation in its
Bolting Integrity Program evaluation document. Since the GALL Report "detection of aging
effects" program element includes the option of waiving volumetric examination of cracking of
high strength bolts if adequate justification is provided, the applicant provided justification in its
program evaluation document. The applicant's justification includes an evaluation on the
environments at Units 1 and 2 where high-strength structural bolting or threaded fasteners are
exposed, and whether stress-corrosion cracking (SCC) is an applicable aging effect for those
conditions. Based on these evaluations, the applicant stated that SCC was not identified as an
AERM. Based on a review of the applicant's completed evaluation and justification, the staff
finds the applicant's response to be acceptable because it is consistent with the
recommendations provided in GALL AMP XI. 18.

Operating Experience. The staff also reviewed the operating experience reports, including a
sample of condition reports, and interviewed the applicant's technical staff to confirm that the
plant-specific operating experience did not reveal any degradation not bounded by industry
experience. The staff did not find any evidence of operating experience not bounded by industry
experience. A condition report indicated that in 2002, during a VT-1 visual inspection of reactor
coolant pump flange bolts, the condition of a bolt was determined to be unsatisfactory. The
specific condition the applicant observed was blistering of the bolt coating in the mid-shank area
between the head and threads. The threads were also noted to be lightly rusted, and the bolt
was replaced. Upon further staff questioning of the BVPS staff and review of the condition
report, it was learned that the applicant performed additional investigation to verify the integrity
of the remaining flange bolts. As a result, 3 bolts were replaced in total, and proper corrective
actions were demonstrated.

The staff reviewed the operating experience provided in the LRA and interviewed the applicant's
technical staff to confirm that the operating experience did not reveal degradations that are not
bounded by industry experience. Based on this review, the staff finds (1) that the operating
experience for this AMP demonstrates that Bolting Integrity Program is achieving its objective of
managing system components and (2) that the applicant is taking appropriate corrective actions
through implementation of this program.

The staff confirmed that the operating experience program element satisfies the criterion
defined in the GALL Report and in SRP-LR Section A.1.2.3.10. The staff finds this program
element acceptable.

UFSAR Supplement. In LRA Section A.1.6, the applicant provided the UFSAR supplement for
the Bolting Integrity Program. The staff reviewed this Section and determines that the
information in the UFSAR supplement is an adequate summary description of the program, as
required by 10 CFR 54.21(d).
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managing system components and (2) that the applicant is taking appropriate corrective actions 
through implementation of this program. 

The staff confirmed that the operating experience program element satisfies the criterion 
defined in the GALL Report and in SRP-LR Section A.1.2.3.10. The staff finds this program 
element acceptable. 

UFSAR Supplement. In LRA Section A.1.6, the applicant provided the UFSAR supplement for 
the Bolting Integrity Program. The staff reviewed this Section and determines that the 
information in the UFSAR supplement is an adequate summary description of the program, as 
required by 10 CFR 54.21(d). 
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Conclusion. On the basis of its review of the applicant's Bolting Integrity Program and additional
information provided in the applicant's RAI responses, the staff finds all program elements
consistent with the GALL Report. The staff concludes that the applicant has demonstrated that
effects of aging on (a) safety-related bolting, (b) bolting for NSSS component supports, (c)
bolting for other pressure retaining components, including nonsafety-related bolting, and (d)
structural bolting (actual measured yield strength > 150 ksi), will be adequately managed so that
their intended functions will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement
for this AMP and concludes that it provides an adequate summary description of the program,
as required by 10 CFR 54.21(d).

3.0.3.1.4 Boric Acid Corrosion Program

Summary of Technical Information in the Application. In LRA Section B.2.7, the applicant
described the existing Boric Acid Corrosion Program as consistent with GALL AMP XI.M10,
"Boric Acid Corrosion."

This program manages loss of material due to borated water leakage through periodic visual
inspections. The program provides for (a) determination of the principal location of leakage, (b)
examination requirements and procedures for locating small leaks, and (c) engineering
evaluations and corrective actions.

Staff Evaluation. The staff reviewed the "scope of program," "preventative/mitigative actions,"
"parameters monitored/inspected," "detection of aging effects," "monitoring and trending,"
"acceptance criteria" and "operating experience" program elements of the applicant's Boric Acid
Corrosion Program against the staff's recommended criteria for these programs provided in the
corresponding program elements of GALL AMP XI.M10. The staff performed its review of the
"corrective actions," "confirmatory actions," and "administrative controls" program elements as
part of the staff's review of the applicant's Quality Assurance Program. The staff's evaluation of
the Quality Assurance Program is documented in SER Section 3.0.4.

With regard to the staff's review of the "scope of program" "preventative/mitigative actions,"
"parameters monitored/inspected," "detection of aging effects," "monitoring and trending,"
"acceptance criteria" and "operating experience" program elements for the AMP, the staff
reviewed those portions of the applicant's Boric Acid Corrosion Program that the applicant
claimed consistency with GALL AMP XI.M10 and found they are consistent with this GALL
AMP. The staff also confirmed that the plant program contains all of the elements of the
referenced GALL Report program and the conditions at the plant are bounded by the conditions
for which the GALL Report is evaluated. Onsite interviews with the applicant's technical staff
were also held to confirm these results.

The staff reviewed the applicant's license renewal basis document for the Boric Acid Corrosion
Program and confirmed that the program scope includes all components and structures made
from aluminum alloy or steel materials (including carbon steels, alloy steels, and cast irons) that
may be exposed to leakage of borated water from systems containing borated aqueous
solutions. The staff determined that the applicant includes copper alloy components within the
scope of the Boric Acid Corrosion Program. The staff finds this acceptable because the
applicant conservatively treats copper alloy materials as an additional material type that may be
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susceptible to wastage induced by leakage from borated water sources. The staff finds that the
"scope of program" program element for the applicant's Boric Acid Corrosion Program
acceptable because it conforms to the recommended GALL AMP XI.M10 and because the
applicant has conservatively included copper alloy components within the scope of the program.

The staff also noted that the applicant's Boric Acid Corrosion Program was established based
on the applicant's response to Generic Letter (GL) 88-05, "Boric Acid Corrosion of Carbon Steel
Reactor Pressure Boundary Components in PWR Plants." The staff finds this to be acceptable
because it is in conformance with GALL AMP XI.M10.

The staff also noted that the Boric Acid Corrosion Program includes provisions for engineering
evaluations and corrective actions, and that if the applicant detects any evidence of borated
water leakage, either by programmatic inspections or by other activities, the leakage is
evaluated and resolved using the FENOC Corrective Action Program. The staff also noted that
the boric acid leakage inspections are performed, pursuant to the AMP, by qualified boric acid
corrosion control inspectors. As part of their training, these inspectors complete a VT-2 general
training course and perform the VT-2 visual examinations in accordance with either direct visual
examination methods or by remote visual examination techniques. The staff further noted that
the FENOC Corrective Action Program requires that the applicant document its results from
system walkdowns and VT-2 visual examinations on a Boric Acid Corrosion Control Leakage
Inspection Report Form, which is retained on file.

The staff determined that these aspects of the applicant's program were consistent with the
recommended criteria provided in the program elements of GALL AMP XI.M10. Based on this
review, the staff concludes that, in addition to the "scope of program" program element, the
remaining program elements for the Boric Acid Corrosion Program are acceptable because they
are consistent with the staff's corresponding program element criteria recommended in GALL
AMP XI.M10.

Operating Experience. The staff reviewed the operating experience provided by the applicant in
the LRA and interviewed the applicant's technical personnel to confirm that the plant-specific
operating experience did not reveal any aging effects not bounded by the GALL Report. The
staff also confirmed that applicable aging effects and industry and plant-specific operating
experience have been reviewed by the applicant and are evaluated in the GALL Report.

The staff also reviewed the "operating experience" discussion in the applicant's license renewal
basis document for the Boric Acid Corrosion Program. The staff reviewed a sample of the
condition reports and confirmed that the applicant has identified boric acid corrosion and has
implemented appropriate corrective actions.

The applicant stated that the program is periodically evaluated and enhanced to include industry
experience. The Boric Acid Program at BVPS was enhanced to include recommendations of the
Westinghouse Owner's Group, EPRI guidelines, NRC Bulletins 2002-01, "Reactor Pressure
Vessel Head Degradation and Reactor Coolant Pressure Boundary Integrity," and 2003-02,
"Leakage from Reactor Coolant Pressure Vessel Lower Head Penetrations and Reactor Coolant
Pressure Boundary Integrity."

The staff reviewed the applicant's responses to NRC Order EA-03-009, as amended in the
applicant's response to First Order EA-03-009 (henceforth the Order as Amended); NRC
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Bulletin 2003-02, "Leakage from Reactor Pressure Vessel Lower Head Penetrations and
Reactor Coolant Pressure Boundary Integrity," and NRC Bulletin 2004-01, "Inspection of Alloy
82/182/600 Materials used in the Fabrication of Pressurizer Penetrations and Steam Piping
Connections at Pressurized-Water Reactors," to assess the relevancy of borated water leakage
events associated with through-wall cracking in ASME Code Class 1 nickel-alloy locations. The
staff evaluated whether those steel components, aluminum alloy components, or copper alloy
components in the vicinity of ASME Code Class 1 nickel-alloy locations in the upper reactor
vessel (RV) closure head, RV bottom head, and pressurizer system are within the scope of the
visual examinations and system walkdowns performed under the applicant's Boric Acid
Corrosion Control Program. The staff noted that the applicant's commitments for bare metal
visual examinations made in response to the Order, as Amended, NRC Bulletin 2003-02, and
NRC Bulletin 2004-01, indicated that the applicant would perform bare metal visual
examinations of these component locations; however, it was not clear to the staff whether the
inspections in the applicant's responses to these generic communications (including the
responses to the Order as Amended) were within the scope of the Boric Acid Corrosion Control
Program.

In RAI B.2.7-1, dated May 22, 2008, the staff requested that the applicant clarify the following:

(a) Identify which components are included within the scope of this AMP, and
whether the scope includes all Class 1 nickel-alloy locations.

(b) For in-scope nickel-alloy locations (if any), clarify whether the examinations will
be implemented through this AMP or some other BVPS AMP in the LRA. If
another AMP will be used for specific components, clarify which AMP will be
implemented for the examination.

(c) Clarify which programs will be used to evaluate the evidence of leakage that is
detected through this AMP or other AMPs.

(d) For the in-scope Class 1 nickel-alloy components, clarify what type of visual
examinations (i.e., specify whether VT-1, VT-2 or VT-3, and whether the visual
examinations are enhanced, bare-surface, qualified, etc.) will be performed on
the components.

In its response to RAI B.2.7-1, dated July 24, 2008, the applicant stated that it does not credit
this program for management of cracking in nickel-alloy components, including those in ASME
Code Class 1 systems. The applicant stated that, instead, management of cracking in
nickel-alloy components, including ASME Code Class 1 nickel-alloy components, is
accomplished through implementation of one or more of the following AMPs:

* B.2.2 ASME Section Xl Inservice Inspection, Subsections IWB, IWC, and IWD

* B.2.9 Closed-Cycle Cooling Water System

* B.2.15 External Surfaces Monitoring

* B.2.22 Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components

S• B.2.29 Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel Closure
Heads
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" B.2.30 One-Time Inspection

" B.2.32 Open-Cycle Cooling Water System

* B.2.38 Steam Generator Tube Integrity

* B.2.42 Water Chemistry

Components made from nickel-alloy alloy base metals and nickel-alloy welds are not
susceptible to wastage induced by boric acid leakage in the manner that steel components (i.e.,
carbon steels, alloy steels, or cast irons) or aluminum components are. Thus, the staff noted
that the applicant's comment that nickel-alloy components are not within the scope of the Boric
Acid Corrosion Program was valid because it was consistent with this technical basis and with
the scoping assessment in the "scope of program" program element in GALL AMP XI.M10. The
staff noted however, that leakage from nickel-alloy components potentially could be sources of
borated water leakage for steel, copper alloy, or aluminum alloy components within the vicinity
of these nickel-alloy components. Thus, the staff was of the opinion that steel, copper alloy, and
aluminum alloy components within the vicinity of nickel-alloy components in systems containing
borated water inventories must be included within the scope of the applicant's Boric Acid
Corrosion Control Program.

To address this, the staff reviewed the applicant's Type 2 AMR Tables in the LRA for BVPS to
determine whether the applicant does credit the Boric Acid Corrosion Program for management
of loss of material due boric acid leakage in the surfaces of steel, aluminum alloy and copper
alloy components that are in vicinity of borated systems containing nickel-alloy component
locations. The staff verified that the applicant does credit the Boric Acid Corrosion Program to
manage loss of material due to boric acid leakage in steel, copper alloy, and aluminum alloy
component surfaces that could be potentially exposed to leakage from borated systems,
including those in the vicinity of nickel-alloy component locations or nickel-alloy welds. The staff
also verified that this includes steel, aluminum alloy, and copper alloy components in the RV,
reactor coolant pressure boundary (RCPB) piping, pressurizer, SG, safety injection, residual
heat removal (RHR), containment spray, chemical and volume control, boron recovery and
primary grade water, area ventilation - other, and building and yard drain systems. Thus, the
staff found that the applicant has updated its program to address the impacts of borated water
leakage that potentially could occur from through-wall cracking in nickel-alloy components in
borated systems and, therefore, as updated the program address relevant operating experience
from nickel-alloy component locations. Thus, the staff finds that the applicant's Boric Acid
Corrosion Program has accounted for applicable operating experience associated with borated
water leakage, including operating experience associated with borated water leakage that has
occurred from nickel-alloy components.

Based on this review, the staff concludes that the applicant has demonstrated that its Boric Acid
Corrosion Program is capable of identifying, monitoring, and correcting the effects of boric acid
corrosion on the intended function of steel, copper alloy, and aluminum alloy components that
may be exposed to borated water leakage, because the staff has verified that the program is
consistent with the recommendations in GALL AMP XI.M1 0 and in SRP-LR Section A.1.2.3.10
and that the program is updated to account for relevant operating experience. Based on this
determination, the staff concludes that the Boric Acid Corrosion Program can be expected to
ensure that the systems and components within the scope of this program will continue to
perform their intended functions consistent with the CLB for the period of extended operation.
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UFSAR Supplement. In LRA Section A1.7, the applicant provided the UFSAR supplement for
the Boric Acid Corrosion Program. The staff verified that the applicant's UFSAR supplement
summary description for the Boric Acid Corrosion Program conforms to the staff's
recommended UFSAR supplement guidance for these types of programs as found in SRP-LR
Table 3.1-2.

Based on this review, the staff finds that UFSAR Supplement Section A.1.7 provides an
acceptable UFSAR Supplement summary description of the applicant's Boric Acid Corrosion
Program because it is consistent with the UFSAR Supplement summary description in the SRP-
LR for Boric Acid Corrosion Program.

Conclusion. On the basis of its review of the applicant's Boric Acid Corrosion Program and
additional information provided in the applicant's RAI responses, the staff finds all program
elements consistent with the GALL Report. The staff concludes that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
functions will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this
AMP and finds that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).

3.0.3.1.5 Buried Piping and Tanks Inspection Program

Summary of Technical Information in the Application. In LRA Section B.2.8, the applicant
described the new Buried Piping and Tanks Inspection Program as consistent with GALL
AMP XI.M34, "Buried Piping and Tanks Inspection Program." The applicant submitted
Amendment No. 23 dated September 8, 2008, in which the applicant identified an exception to
several of the program elements for this program. The exception is evaluated in the staff
evaluation. The applicant stated that this program includes preventive measures to mitigate
corrosion and periodic inspections to monitor buried piping conditions for buried carbon steel
and stainless steel piping.

Staff Evaluation. In the LRA, the applicant stated that the Buried Piping and Tanks Inspection
Program is a new program that is consistent with GALL AMP XI.M34, "Buried Piping and Tanks
Inspection Program" with exception.

The staff reviewed those portions of the applicants Buried Piping and Tanks Inspection Program
for which the applicant claimed consistency with GALL AMP XI.M34 and found they are
consistent. On the basis of the review, the staff concludes that the applicant's Buried Piping and
Tanks Inspection Program provides assurance that the aging effect either is not occurring, or is
occurring at a very slow rate, and does not affect the intended function of the component or
structure.

Exception

In Amendment No. 23 to the LRA dated September 8, 2008, the applicant identified an
exception to the "preventive actions," "parameters monitored/inspected," and "acceptance
criteria" program elements in GALL AMP XI.M34.

3-23

UFSAR Supplement. In LRA Section A 1. 7, the applicant provided the UFSAR supplement for 
the Boric Acid Corrosion Program. The staff verified that the applicant's UFSAR supplement 
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Tanks Inspection Program provides assurance that the aging effect either is not occurring, or is 
occurring at a very slow rate, and does not affect the intended function of the component or 
structure. 

Exception 

In Amendment No. 23 to the LRA dated September 8, 2008, the applicant identified an 
exception to the "preventive actions," "parameters monitored/inspected," and "acceptance 
criteria" program elements in GALL AMP XLM34. 
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"LRA Section B.2.8, "Buried Piping and Tanks Inspection," requires a revision to
incorporate an exception to the NUREG-1 801, Section XI.M34 (same title) aging
management program. NUREG-1801, Section XI.M34 states that all buried
piping is to be wrapped. However, BVPS installed buried stainless steel AL-6XN
piping that is not coated or wrapped; the material has excellent corrosion
resistance and the manufacturer recommends no coating or wrapping on the
piping. Therefore, the Buried Piping and Tanks Inspection Program described in
the BVPS LRA should include and exception to the NUREG 1801 program. LRA
B.2.8, affected subsections as listed, is revised to read:

* Preventive Actions

The "preventive actions" program element was modified to read (changes in
bold), "In accordance with industry practice, coatings and wrapping are used to
protect against corrosion by isolating the external surface of the piping from the
soil environment, as applicable. Exception is taken to coating and wrapping AL-
6XN stainless steel, because it is resistant to corrosion. The program will ensure
that the integrity of the coatings and wrappings of buried pipe is maintained
where they are used."

* Parameters Monitored/Inspected

The "parameters monitored/inspected" program element was modified to read
(changes in bold), "When the opportunity arises, buried piping and tanks will be
visually inspected for corrosion and coating and wrapping integrity. Any evidence
of damaged wrapping or coating defects, such as coating perforation, holidays,
or other damage, is an indicator of possible corrosion damage to the external
surface of the piping and tanks."

* Acceptance Criteria

The "acceptance criteria" program element was modified to read (changes in
bold), "Any coating and wrapping degradations or evidence of corrosion found
during inspections of buried piping and tanks will be evaluated, tracked,, and
repaired using the Corrective Action Program."

The staff finds that this exception is acceptable and that coating or wrapping is not required.
AL-6XN piping was developed for sea water service; thus, exposure to Ohio River water and
soil would not result in corrosion. The staff noted that AL-6XN piping is often used in soils where
MIC causes corrosion of carbon steel piping. (J. R. Maurer, "Application of a Six Percent
Molybdenum Stainless Alloy for Nuclear Applications," NACE Corrosion 89 Conference, New
Orleans, LA, National Association of Corrosion Engineers, Paper No. 501, 1989.)

The staff finds the applicant's Buried Piping and Tanks Inspection Program acceptable because
it conforms to the recommended GALL AMP XI.M34 with staff approved exception.

Operatingq Experience. The staff also audited the operating experience, including a sample of
condition reports, and interviewed the applicant's technical staff to confirm that the plant-specific
operating experience did not reveal any degradation not bounded by industry experience. In the
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during inspections of buried piping and tanks will be evaluated, tracked" and 
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The staff finds that this exception is acceptable and that coating or wrapping is not required. 
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soil would not result in corrosion. The staff noted that AL-6XN piping is often used in soils where 
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The staff finds the applicant's Buried Piping and Tanks Inspection Program acceptable because 
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operating experience did not reveal any degradation not boun~ed by industry experience. In the 
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LRA, the applicant stated that there is no operating experience that demonstrates the
effectiveness of this program because it is a new program.
In order to complete its audit, the staff required additional information on the applicant's
operating experience with buried piping and tanks at BVPS Units 1 and 2.

In RAI B.2.8-1, dated April 3, 2008, the staff requested that the applicant provide information on
any major replacements of buried piping at Beaver Valley Power Station Units 1 and 2.

In its response to RAI B.2.8-1, dated May 5, 2008, the applicant stated that major replacements
of buried piping at BVPS have occurred because of corrosion. A 6-inch carbon steel river water
line was replaced in 1995 with AL-6XN stainless steel from the 24-inch river water headers to
the emergency diesel generators (EDGs). This piping supplies cooling water to both trains of the
Unit 1 emergency generators. The cause of corrosion was microbiologically influenced corrosion
(MIC). Because the AL-6XN piping is corrosion resistant, coating was not necessary.

The staff finds that this piping replacement is acceptable and that coating is not required.
AL-6XN piping was developed for sea water service; thus, exposure to Ohio River water and
soil would not result in corrosion. The staff noted that AL-6XN piping is often used in soils or raw
water where MIC causes corrosion of carbon steel piping.

The applicant also stated that the east and west cement-lined gray cast-iron fire protection
headers from the intake structure to the yard loop were replaced in 2002 with cement-lined
ductile iron piping. The gray cast-iron piping experienced graphic corrosion, a form of selective
leaching. The applicant stated that this piping is coated with a bituminous coating and wrapped
with polyethylene sheet.

The applicant further stated that a 6-inch carbon steel line from the service water system (SWS)
supply for Unit 2 and return headers to the control room chillers was replaced in 2002 with AL-
6XN stainless steel. This piping supplies cooling water to both trains of the Unit 1 emergency
generators and experienced pitting and general corrosion. Because the AL-6XN piping is
corrosion resistant, coating it was not necessary.

In RAI B.2.30-1, dated April 30, 2008, the staff requested that the applicant respond to the
following staff concerns: (a) explain how the applicant manages the effects of aging beyond the
volumetric inspection that is conducted prior to the period of extended operation; (b) describe
the types of materials used to construct the aboveground tanks located outside; and (c) discuss
the applicant's operating history with aboveground tanks.

In its response to RAI B.2.30-1, dated May 5, 2008, the applicant stated:

The inspection of the tank bottom prior to entering the period of extended
operation is the only part of the AMP assigned to manage the potential for aging
of the external bottom surfaces of tanks mounted on concrete foundations at
BVPS.

BVPS has five aboveground tanks within the scope of license renewal that are
located outside and mounted on concrete foundations. These tanks are
summarized in the following table:
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soil would not result in corrosion. The staff noted that AL-6XN piping is often used in soils or raw 
water where MIC causes corrosion of carbon steel piping. 

The applicant also stated that the east and west cement-lined gray cast-iron fire protection 
headers from the intake structure to the yard loop were replaced in 2002 with cement-lined 
ductile iron piping. The gray cast-iron piping experienced graphic corrosion, a form of selective 
leaching. The applicant stated that this piping is coated with a bituminous coating and wrapped 
with polyethylene sheet. 

The applicant further stated that a 6-inch carbon steel line from the service water system (SWS) 
supply for Unit 2 and return headers to the control room chillers was replaced in 2002 with AL-
6XN stainless steel. This piping supplies cooling water to both trains of the Unit 1 emergency 
generators and experienced pitting and general corrosion. Because the AL-6XN piping is 
corrosion resistant, coating it was not necessary. 

In RAI B.2.30-1, dated April 30, 2008, the staff requested that the applicant respond to the 
following staff concerns: (a) explain how the applicant manages the effects of aging beyond the 
volumetric inspection that is conducted prior to the period of extended operation; (b) describe 
the types of materials used to construct the aboveground tanks located outside; and (c) discuss 
the applicant's operating history with aboveground tanks. 

In its response to RAI B.2.30-1, dated May 5,2008, the applicant stated: 

The inspection of the tank bottom prior to entering the period of extended 
operation is the only part of the AMP assigned to manage the potential for aging 
of the external bottom surfaces of tanks mounted on concrete foundations at 
BVPS. 

BVPS has five aboveground tanks within the scope of license renewal that are 
located outside and mounted on concrete foundations. These tanks are 
summarized in the following table: 
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Tank name Material of Construction
Refueling Water Storage Tank Stainless steel
Refueling Water Storage Tank Stainless steel
Turbine Plant Demineralized Water Aluminum
Storage Tank
Demineralized Water Storage Tank Stainless steel
Demineralized Water Storage Tank Stainless steel

Each of these tanks includes one or more of the following design or construction
features: an oil-sand bed, bitumastic coating, sloped foundations, caulking,
and/or sealing fillets. These features are expected to preclude water from the
bottom surfaces of the tanks that could result in aging effects. In the BVPS
License Renewal Application, FENOC credits either the External Surfaces
Monitoring Program or the Structures Monitoring; Program for managing the
aging of the externally observable construction features (sloped foundations,
caulking, and sealing fillets). However, since verification of the absence of water
on the bottom surfaces of the tanks is impractical, these tanks are evaluated
using the environment of "soil" for the external bottom surfaces. "Soil" was
determined to approximate the worst conditions that could exist if water were not
excluded. Loss of material was identified as a potential aging effect for the
bottom surfaces of these tanks if the design and construction features failed to
exclude water. The One-Time Inspection Program was assigned to verify that the
aging effect is not occurring; should the aging effect be verified to be present, the
program triggers additional actions that assure the intended function of the tanks
will be maintained during the period of extended operation. No additional
program was assigned to manage the external bottom surfaces of the tanks, as
the aging effect is expected to be precluded by design and construction features,
and the purpose of the One-Time Inspection Program is to verify the absence of
such effects.

The same aging management approach was used to address aging of the
external bottom surfaces of the enclosure-protected Primary Plant Demineralized
Water (Storage) Tanks at both units. The Unit 1 tank is fabricated of steel, and
the Unit 2 tank is fabricated of stainless steel. Both tanks are mounted on
concrete foundations with design and construction features to preclude the
presence of water from the tank bottom surfaces. Additionally, these tanks are
located within reinforced concrete structures that provide additional protection
from the outside environment. The One-Time Inspection Program is assigned to
confirm the absence of aging effects from the external bottom surfaces of these
tanks.

The NUREG-1801, Section XI.M29, "Aboveground Steel Tanks" program
specifically addresses steel tanks, with an emphasis on coating inspection in
elements 1 through 6. The XI.M29 program also recommends thickness
measurements of inaccessible locations, such as tank bottoms. Since most
elements of the XI.M29 program deal with coatings, and would not be applicable
to stainless steel and aluminum tanks, thickness measurements of the bottoms of
tanks mounted on concrete foundations was incorporated into the One-Time
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Demineralized Water Storage Tank 
Demineralized Water Storage Tank 

Material of Construction 
Stainless steel 
Stainless steel 
Aluminum 

Stainless steel 
Stainless steel 

Each of these tanks includes one or more of the following design or construction 
features: an oil-sand bed, bitumastic coating, sloped foundations, caulking, 
and/or sealing fillets. These features are expected to preclude water from the 
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external bottom surfaces of the enclosure-protected Primary Plant Demineralized 
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presence of water from the tank bottom surfaces. Additionally, these tanks are 
located within reinforced concrete structures that provide additional protection 
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confirm the absence of aging effects from the external bottom surfaces of these 
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The NUREG-1801, Section XI.M29, "Aboveground Steel Tanks" program 
specifically addresses steel tanks, with an emphasis on coating inspection in 
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Inspection program, and the program was credited for managing the aging of all
in-scope tanks mounted on concrete foundations.

A review of operating experience associated with tank bottoms identified six instances in which
the actual or potential for tank bottom degradation was documented and evaluated. Five of
these instances either involved fuel oil or lubricating oil tanks, and none of the instances
involved external bottom surfaces. A review of the applicant's operating experience did not
identify any instances of degradation of the tank bottoms.

The staff finds the applicant's response to RAI B.2.301-1, dated May 5, 2008, acceptable
because the applicant has verified that the above ground tanks are not constructed from carbon
steel. The staff confirms that stainless steel and aluminum tanks do not require coating of the
external surfaces, which is, as the applicant points out, a major part of the Aboveground Tanks
Program. Both the Aboveground Tanks Program and the One-Time Inspection Program require
a one-time inspection of the tank bottoms, and because the external coatings are not an issue
for these tanks, the staff finds that One-Time Inspection Program for checking tank bottoms is
acceptable. Therefore, the staff's concerns described in RAI B.2.30-1 are resolved.

The staff confirmed that the operating experience program element satisfies the criterion
defined in the GALL Report and in SRP-LR Section A. 1.2.3.10. The staff finds this program
element acceptable.

UFSAR Supplement. In LRA Section A.1.8, the applicant provided the UFSAR supplement for
the Buried Piping and Tanks Inspection Program. The staff reviewed this Section and
determines that the information in the UFSAR supplement is an adequate summary description
of the program, as required by 10 CFR 54.21(d).

Conclusion. On the basis of its review of the applicant's Buried Piping and Tanks Inspection
Program and additional information provided in the applicant's RAI responses, the staff finds all
program elements consistent with the GALL Report. The staff concludes that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
functions will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this
AMP and finds that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).

3.0.3.1.6 Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements Program

Summary of Technical Information in the Application. In LRA Section B.2.1 1, the applicant
described the new Electrical Cables and Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Program as consistent with GALL AMP XI.E1,
"Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental Qualification
Requirements Program."

The applicant stated that this program will provide reasonable assurance that intended functions
of insulated cables and connections exposed to adverse localized environments caused by
heat, radiation and moisture can be maintained consistent with the CLB through the period of
extended operation. The program will be implemented prior to the period of extended operation.
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Inspection program, and the program was credited for managing the aging of all 
in-scope tanks mounted on concrete foundations. 

A review of operating experience associated with tank bottoms identified six instances in which 
the actual or potential for tank bottom degradation was documented and evaluated. Five of 
these instances either involved fuel oil or lubricating oil tanks, and none of the instances 
involved external bottom surfaces. A review of the applicant's operating experience did not 
identify any instances of degradation of the tank bottoms. 

The staff finds the applicant's response to RAI B.2.301-1, dated May 5, 2008, acceptable 
because the applicant has verified that the above ground tanks are not constructed from carbon 
steel. The staff confirms that stainless steel and aluminum tanks do not require coating of the 
external surfaces, which is, as the applicant points out, a major part of the Aboveground Tanks 
Program. Both the Aboveground Tanks Program and the One-Time Inspection Program require 
a one-time inspection of the tank bottoms, and because the external coatings are not an issue 
for these tanks, the staff finds that One-Time Inspection Program for checking tank bottoms is 
acceptable. Therefore, the staff's concerns described in RAI B.2.30-1 are resolved. 

The staff confirmed that the operating experience program element satisfies the criterion 
defined in the GALL Report and in SRP-LR Section A.1.2.3.1 O. The staff finds this program 
element acceptable. 

UFSAR Supplement. In LRA SectionA.1.8, the applicant provided the UFSAR supplement for 
the Buried Piping and Tanks Inspection Program. The staff reviewed this Section and 
determines that the information in the UFSAR supplement is an adequate summary description 
of the program, as required by 10 CFR 54.21(d). 

Conclusion. On the basis of its review of the applicant's Buried Piping and Tanks Inspection 
Program and additional information provided in the applicant's RAI responses, the staff finds all 
program elements consistent With the GALL Report. The staff concludes that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
functions will be maintained consistent with the CLB for the period of extended operation, as 
required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this 
AMP and finds that it provides an adequate summary description of the program, as required by 
10 CFR 54.21(d). 

3.0.3.1.6 Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental 
Qualification Requirements Program 

Summary of Technical Information in the Application. In LRA Section B.2.11, the applicant 
described the new Electrical Cables and Connections Not Subject to 10 CFR 50.49 
Environmental Qualification Requirements Program as consistent with GALL AMP XI.E1, 
"Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental Qualification 
Requirements Program." 

The applicant stated that this program will provide reasonable assurance that intended functions 
of insulated cables and connections exposed to adverse localized environments caused by 
heat, radiation and moisture can be maintained consistent with the CLB through the period of 
extended operation. The program will be implemented prior to the period of extended operation. 
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Staff Evaluation. The staff reviewed the LRA and the onsite bases documents related to the
applicant's Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements Program, in which the applicant claims consistency with GALL
AMP XI.E1, "Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements Program." The staff reviewed the applicant's program documents
and confirmed them to be consistent with GALL AMP XI.E1. The staff also confirms that the
plant program contains all of the elements of the referenced GALL program and that the
conditions at the plant are bounded by the conditions for which the GALL Report is evaluated.
The staff held onsite interviews with the applicant's technical personnel to confirm these results.

Operatingq Experience. In LRA Section B.2. 11, the applicant stated that operating experience
reports were not available, because this is a new AMP for which there is no plant-specific
program operating experience for program effectiveness.

In RAI B.2. 11-1, dated May 22, 2008, the staff requested that the applicant explain material
degradation recently observed by the applicant during its implementation of other existing
activities that relate to the aging effects to be managed by this program.

In its response to RAI B.2.1 1-1 dated August 22, 2008, the applicant stated that as a result of
the operating experience from Turkey Point Unit 3, it conducted a walk down of the Unit 2
cables in the pressurizer area, during RFO 11 (Spring 2005), to look for visual effects of cable
overheating that could cause the jacket and insulation to become brittle. No deficiencies were
noted. The applicant further stated that in 2001, it identified severely burned and cracked wiring
on an equipment field cable, resulting from excess cable contacting a hot relief valve. The
condition was entered into the FENOC Corrective Action Program. The cable condition was
evaluated, replaced and secured to prevent a reoccurrence.

The staff finds the applicant's response acceptable because the aging effects of brittle, burned,
and cracked cables due to heat in an adverse localized environment are bound by those
identified in GALL AMP XI.E1, and the applicant took appropriate corrective action to address
the aging of the equipment field cable.

The staffs review of operating experience followed the guidance found in SRP-LR
Section A.1.2.3.10, which states that in the future, an applicant may be required to commit to
providing operating experience for a new program to confirm its effectiveness. In the LRA, the
applicant stated that it will evaluate industry and plant-specific operating experience in the
development and implementation of this program. As additional operating experience is
obtained, the applicant will implement lessons learned. The staff confirms that the "operating
experience" program element satisfies the criterion defined in the GALL Report and in SRP-LR
Section A.1.2.3.10. Therefore, the staff finds this program element acceptable.

UFSAR Supplement. In LRA Section A.2.1 1, the applicant provided the UFSAR supplement for
the Non-EQ Insulated Cables and Connections Program. The staff reviewed this Section and
determines that the information in the UFSAR supplement is an adequate summary description
of the program, as required by 10 CFR 54.21(d). The staff also verified that applicant has
committed (Commitment No. 4 in UFSAR Supplement Table A.4-1 and Commitment No. 4 in
UFSAR Supplement Table A.5-1) to implement its new Non-EQ Insulated Cables and
Connections Program.
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overheating that could cause the jacket and insulation to become brittle. No deficiencies were 
noted. The applicant further stated that in 2001, it identified severely burned and cracked wiring 
on an equipment field cable, resulting from excess cable contacting a hot relief valve. The 
condition was entered into the FENOC Corrective Action Program. The cable condition was 
evaluated, replaced and secured to prevent a reoccurrence. 
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UFSAR Supplement. In LRA Section A.2.11, the applicant provided the UFSAR supplement for 
the Non-EQ Insulated Cables and Connections Program. The staff reviewed this Section and 
determines that the information in the UFSAR supplement is an adequate summary description 
of the program, as required by 10 CFR 54.21 (d). The staff also verified that applicant has 
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UFSAR Supplement Table A.5-1) to implement its new Non-EQ Insulated Cables and 
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Conclusion. On the basis of its review of the applicant's Electrical Cables and Connections Not
Subject to 10 CFR 50.49 Environmental Qualification Requirements Program and additional
information provided in the applicant's RAI responses, the staff finds all program elements
consistent with the GALL Report. The staff concludes that the applicant has demonstrated that
the effects of aging will be adequately managed so that the intended functions will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and finds that
it provides an adequate summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.1.7 Electrical Cables and Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Used in Instrumentation Circuits Program

Summary of Technical Information in the Application. In LRA, Section B.2.12, the applicant
described the new "Electrical Cables and Connections Not subject to 10 CFR 50.49
Environmental Qualification Requirements Used in Instrumentation Circuits Program," as
consistent with GALL AMP XI.E2, "Electrical Cables and Connections Not Subject to
10 CFR 50.49 Environmental Qualification Requirements Used in Instrumentation Circuits
Program." The applicant stated that this program will demonstrate that sensitive instrument
cables and connections susceptible to aging effects from exposure to adverse localized
environments caused by heat, radiation, and moisture will be adequately managed so that there
is reasonable assurance that the cables and connections will perform their intended function.
This program will be implemented prior to the period of extended operation.

Staff Evaluation. The staff reviewed the LRA and onsite bases documents related to the
applicant's Electrical Cables and Connections Not subject to 10 CFR 50.49 Environmental
Qualification Requirements Used in Instrumentation Circuits Program, in which the applicant
claimed consistency with GALL AMP XI.E2.

The staff reviewed the applicant's program documents and confirmed them to be consistent with
GALL AMP XI.E2. The staff also confirmed that the plant program contains all of the elements of
the referenced GALL program and that the conditions at the plant are bounded by the conditions
for which the GALL Report is evaluated. The staff held onsite interviews with the applicant's
technical personnel to confirm these results.

Operatinq Experience. In LRA Section B.2.12, the applicant stated that operating experience
reports were not available because this is a new AMP for which there is no plant-specific
program operating experience for program effectiveness.

In RAI B.2-1, dated May 22, 2008, the staff requested that the applicant explain material
degradation recently observed during its implementation of other existing activities that relate to
the aging effects to be managed by this program.

In response to RAI B.2-1, dated August 22, 2008, the applicant stated that during the periodic
testing of nuclear instrumentation system detectors and associated field cabling, several
connectors were found with a degraded condition. These connectors were repaired or replaced
and returned to service. A BVPS engineering change package documents that Amphenol
triaxial connectors used on the field cables associated with the Unit 1 neutron detectors become
degraded due to radiation, heat and high humidity resulting in system noise. Westinghouse
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Conclusion. On the basis of its review of the applicant's Electrical Cables and Connections Not 
Subject to 10 CFR 50.49 Environmental Qualification Requirements Program and additional 
information provided in the applicant's RAI responses, the staff finds all program elements 
consistent with the GALL Report. The staff concludes that the applicant has demonstrated that 
the effects of aging will be adequately managed so that the intended functions will be 
maintained consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and finds that 
it provides an adequate summary description of the program, as required by 10 CFR 54.21 (d). 

3.0.3.1.7 Electrical Cables and Connections Not Subject to 10 CFR 50.49 
Environmental Qualification Requirements Used in Instrumentation Circuits Program 

Summary of Technical Information in the Application. In LRA, Section B.2.12, the applicant 
described the new "Electrical Cables and Connections Not subject to 10 CFR 50.49 
Environmental Qualification Requirements Used in Instrumentation Circuits Program," as 
consistent with GALL AMP XI. E2, "Electrical Cables and Connections Not Subject to 
10 CFR 50.49 Environmental Qualification Requirements Used in Instrumentation Circuits 
Program." The applicant stated that this program will demonstrate that sensitive instrument 
cables and connections susceptible to aging effects from exposure to adverse localized 
environments caused by heat, radiation, and moisture will be adequately managed so that there 
is reasonable assurance that the cables and connections will perform their intended function. 
This program will be implemented prior to the period of extended operation. 

Staff Evaluation. The staff reviewed the LRA and onsite bases documents related to the 
applicant's Electrical Cables and Connections Not subject to 10 CFR 50.49 Environmental 
Qualification Requirements Used in Instrumentation Circuits Program, in which the applicant 
claimed consistency with GALL AMP XI.E2. 

The staff reviewed the applicant's program documents and confirmed them to be consistent with 
GALL AMP XI.E2. The staff also confirmed that the plant program contains all of the elements of 
the referenced GALL program and that the conditions at the plant are bounded by the conditions 
for which the GALL Report is evaluated. The staff held onsite interviews with the applicant's 
technical personnel to confirm these results. 

Operating Experience. In LRA Section B.2.12, the applicant stated that operating experience 
reports were not available because this is a new AMP for which there is no plant-specific 
program operating experience for program effectiveness. 

In RAI B.2-1, dated May 22,2008, the staff requested that the applicant explain material 
degradation recently observed during its implementation of other existing activities that relate to 
the aging effects to be managed by this program. 

In response to RAI B.2-1, dated August 22, 2008, the applicant stated that during the periodic 
testing of nuclear instrumentation system detectors and associated field cabling, several 
connectors were found with a degraded condition. These connectors were repaired or replaced 
and returned to service. A BVPS engineering change package documents that Amphenol 
triaxial connectors used on the field cables associated with the Unit 1 neutron detectors become 
degraded due to radiation, heat and high humidity resulting in system noise. Westinghouse 
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recommended that the connectors be changed to a Westinghouse Crimp-On type, having a
greater resistance to neutron radiation. The BVPS engineering change package approved
replacement of the subject Amphenol connectors with the Crimp-On type, as a design
equivalent change. Currently, the field cables associated with the neutron detectors for Unit 2
employ the Westinghouse Crimp-On type connector.

The staff finds the applicant's response to RAI B.2-1 acceptable because the staff determined
that adequate operating experience is given in applicant's response to RAI B.2-1. The staff also
finds that the aging effects identified by the applicant are bounded by those in GALL AMP XI.E2.
Therefore, the staff's concern described in RAI B.2-1 is resolved.

The staff's review of operating experience followed the guidance found in SRP-LR
Section A.1.2.3.10, which states that in the future, an applicant may be required to commit to
providing operating experience for a new program to confirm its effectiveness. In the LRA, the
applicant states that it will evaluate industry and plant-specific operating experience in the
development and implementation of this program. The applicant stated that as additional
operating experience is obtained, it will implement lessons learned. The staff confirms that the
applicant's "operating experience" program element satisfies the criterion defined in the GALL
Report and the guidance found in SRP-LR Section A. 1.2.3.10. Therefore, the staff finds this
program element acceptable.

UFSAR Supplement. In LRA Section A.1.12, the applicant provided the UFSAR supplement for
the Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental Qualification
Requirements Used in Instrumentation Circuit Program. The staff reviewed this Section and
determines that the information in the UFSAR supplement is an adequate summary description
of the program, as required by 10 CFR 54.21(d). The staff also verified that applicant has
committed (Commitment No. 5 in UFSAR Supplement Table A.4-1 and Commitment No. 5 in
UFSAR Supplement Table A.5-1) to implement its new Electrical Cables and Connections Not
subject to 10 CFR 50.49 Environmental Qualification Requirements Used in Instrumentation
Circuits Program.

Conclusion. Based on its review of the applicant's Electrical Cables and Connections Not
subject to 10 CFR 50.49 Environmental Qualification Requirements Used in Instrumentation
Circuits Program, the staff finds that those program elements for which the applicant claimed
consistency with the GALL Report are consistent with the GALL Report program elements. The
staff concludes that the applicant has demonstrated that effects of aging will be adequately
managed so that the intended function(s) will be maintained consistent with the CLB for the
period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also reviewed the
UFSAR supplement for this AMP and concludes that it provides an adequate summary
description of the program, as required by 10 CFR 54.21(d).

3.0.3.1.8 Environmental Qualification (EQ) of Electrical Components Program

Summary of Technical Information in the Application. In LRA, Section B 2.14, the applicant
stated that the Environmental Qualification (EQ) of Electrical Components Program manages
the effects of thermal, radiation, and cyclic aging through the use of aging evaluations based on
10 CFR 50.49 qualification methods. The applicant also stated that the Environmental
Qualification (EQ) of Electrical Components Program is an existing program and claimed
consistency with GALL AMP X.E1, "Environmental Qualification (EQ) of Electrical Components."
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recommended that the connectors be changed to a Westinghouse Crimp-On type, having a 
greater resistance to neutron radiation. The BVPS engineering change package approved 
replacement of the subject Amphenol connectors with the Crimp-On type, as a design 
equivalent change. Currently, the field cables associated with the neutron detectors for Unit 2 
employ the Westinghouse Crimp-On type connector. 

The staff finds the applicant's response to RAI B.2-1 acceptable because the staff determined 
that adequate operating experience is given in applicant's response to RAI B.2-1. The staff also 
finds that the aging effects identified by the applicant are bounded by those in GALL AMP XI,E2. 
Therefore, the staff's concern described in RAI B.2-1 is resolved. 

The staff's review of operating experience followed the guidance found in SRP-LR 
Section A.1.2.3.1 0, which states that in the future, an applicant may be required to commit to 
providing operating experience for a new program to confirm its effectiveness. In the LRA, the 
applicant states that it will evaluate industry and plant-specific operating experience in the 
development and implementation of this program. The applicant stated that as additional 
operating experience is obtained, it will implement lessons learned. The staff confirms that the 
applicant's "operating experience" program element satisfies the criterion defined in the GALL 
Report and the guidance found in SRP-LR Section A.1.2.3.1 O. Therefore, the staff finds this 
program element acceptable. 

UFSAR Supplement. In LRA Section A.1.12, the applicant provided the UFSAR supplement for 
the Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental Qualification 
Requirements Used in Instrumentation Circuit Program. The staff reviewed this Section and 
determines that the information in the UFSAR supplement is an adequate summary description 
of the program, as required by 10 CFR 54.21 (d). The staff also verified that applicant has 
committed (Commitment NO.5 in UFSAR Supplement Table A.4-1 and Commitment NO.5 in 
UFSAR Supplement Table A.5-1) to implement its new Electrical Cables and Connections Not 
subject to 10 CFR 50.49 Environmental Qualification Requirements Used in Instrumentation 
Circuits Program. 

Conclusion. Based on its review of the applicant's Electrical Cables and Connections Not 
subject to 10 CFR 50.49 Environmental Qualification Requirements Used in Instrumentation 
Circuits Program, the staff finds that those program elements for which the applicant claimed 
consistency with the GALL Report are consistent with the GALL Report program elements. The 
staff concludes that the applicant has demonstrated that effects of aging will be adequately 
managed so that the intended function( s) will be maintained consistent with the CLB for the 
period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also reviewed the 
UFSAR supplement for this AMP and concludes that it provides an adequate summary 
description of the program, as required by 10 CFR 54.21 (d). 

3.0.3.1.8 Environmental Qualification (EQ) of Electrical Components Program 

Summary of Technical Information in the Application. In LRA, Section B 2.14, the applicant 
stated that the Environmental Qualification (EQ) of Electrical Components Program manages 
the effects of thermal, radiation, and cyclic aging through the use of aging evaluations based on 
10 CFR 50.49 qualification methods. The applicant also stated that the Environmental 
Qualification (EQ) of Electrical Components Program is an existing program and claimed 
consistency with GALL AMP X.E1, "Environmental Qualification (EQ) of Electrical Components." 
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As required by 10 CFR 50.49, environmental qualification program components not qualified for
the current license term are refurbished, replaced, or have their qualification extended prior to
reaching the aging limits established in the evaluations. Aging evaluations for environmental
qualification program components are time-limited aging analyses (TLAAs) for license renewal.

Staff Evaluation. The staff reviewed the LRA and onsite bases documents related to the
Environmental Qualification (EQ) of Electric Component Program in which the applicant
assessed its program consistency with GALL AMP X.EI.

The staff reviewed the applicant's EQ documents and confirmed them to be consistent with
GALL AMP X.EI. The staff also confirmed that the plant program contains all of the elements of
the referenced GALL program and that the conditions at the plant are bounded by the conditions
for which the GALL Report is evaluated. The staff held onsite interviews with the applicant's
technical personnel to confirm these results.

In LRA Section 4.4, the applicant indicated that the aging effects of the EQ of electrical
equipment identified as TLAAs will be managed during the period of extended operation under
10 CFR 54.21(c)(iii). However, the applicant failed to provide information in its program
description and UFSAR supplement regarding the reanalysis attribute to extend the qualified life
of EQ components. The staff noted that the important attributes for the reanalysis of an aging
evaluation include analytical methods, data collection and reduction methods, underlying
assumptions, acceptance criteria, and corrective actions (if acceptance criteria are not met).

In RAI B.2.14-1, dated May 15, 2008, the staff requested that the applicant provide this
information in the program description of the EQ program and UFSAR supplement or provide a
technical justification as to why inclusion of this information is not necessary.

In its response to RAI B.2.14-1, dated June 17, 2008, the applicant stated that the program
description in LRA Section B.2.14, "Environmental Qualification (EQ) of Electrical Component
Program," are revised to include the EQ component reanalysis attributes as described in GALL
AMP X.E1. The applicant further stated that additional details regarding the EQ component
reanalysis attributes are added to the LRA Section B.2.14 Program Description and is revised to
now read:

B.2.14 Environmental Qualification (EQ) of Electrical Components

The Environmental Qualification (EQ) of Electrical Components Program
manages the effects of thermal, radiation, and cyclic aging through the use of
aging evaluations based on 10 CFR 50.49 qualification methods. As required by
10 CFR 50.49, environmental qualification program components not qualified for
the current license term are refurbished, replaced, or their qualification extended
prior to reaching the aging limits established in the evaluation. Aging evaluation
for environmental qualification program components are TLAAs for license
renewal.

EQ Component Reanalysis Attributes: The reanalysis of an aging evaluation is
normally performed to extend the qualification by reducing excess conservatism
incorporated in the prior evaluation. Reanalysis of an aging evaluation to extend
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As required by 10 CFR 50.49, environmental qualification program components not qualified for 
the current license term are refurbished, replaced, or have their qualification extended prior to 
reaching the aging limits established in the evaluations. Aging evaluations for environmental 
qualification program components are time-limited aging analyses (TLAAs) for license renewal. 

Staff Evaluation. The staff reviewed the LRA and onsite bases documents related to the 
Environmental Qualification (EQ) of Electric Component Program in which the applicant 
assessed its program consistency with GALL AMP X.E1. 

The staff reviewed the applicant's EQ documents and confirmed them to be consistent with 
GALL AMP X.E1. The staff also confirmed that the plant program contains all of the elements of 
the referenced GALL program and that the conditions at the plant are bounded by the conditions 
for which the GALL Report is evaluated. The staff held onsite interviews with the applicant's 
technical personnel to confirm these results. 

In LRA Section 4.4, the applicant indicated that the aging effects of the EQ of electrical 
equipment identified as TLAAs will be managed during the period of extended operation under 
10 CFR 54.21 (c)(iii). However, the applicant failed to provide information in its program 
description and UFSAR supplement regarding the reanalysis attribute to extend the qualified life 
of EQ components. The staff noted that the important attributes for the reanalysis of an aging 
evaluation include analytical methods, data collection and reduction methods, underlying 
assumptions, acceptance criteria, and corrective actions (if acceptance criteria are not met). 

In RAI 8.2.14-1, dated May 15, 2008, the staff requested that the applicant provide this 
information in the program description of the EQ program and UFSAR supplement or provide a 
technical justification as to why inclusion of this information is not necessary. 

In its response to RAI 8.2.14-1, dated June 17, 2008, the applicant stated that the program 
description in LRA Section 8.2.14, "Environmental Qualification (EQ) of Electrical Component 
Program," are revised to include the EQ component reanalysis attributes as described in GALL 
AMP X.E1. The applicant further stated that additional details regarding the EQ component 
reanalysis attributes are added to the LRA Section 8.2.14 Program Description and is revised to 
now read: 

8.2.14 Environmental Qualification (EQ) of Electrical Components 

The Environmental Qualification (EQ) of Electrical Components Program 
manages the effects of thermal, radiation, and cyclic aging through the use of 
aging evaluations based on 10 CFR 50.49 qualification methods. As required by 
10 CFR 50.49, environmental qualification program components not qualified for 
the current license term are refurbished, replaced, or their qualification extended 
prior to reaching the aging limits established in the evaluation. Aging evaluation 
for environmental qualification program components are TLAAs for license 
renewal. 

EQ Component Reanalysis Attributes: The reanalysis of an aging evaluation is 
normally performed to extend the qualification by reducing excess conservatism 
incorporated in the prior evaluation. Reanalysis of an aging evaluation to extend 
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the qualification of a component is performed on a routine basis pursuant to
10 CFR 50.49(e) as part of the BVPS EQ program. While a component life-
limiting condition may be due to thermal, radiation or cyclical aging, the vast
majority of component aging limits are based on thermal conditions.

Conservatism may exist in aging evaluation parameters, such as the assumed
ambient temperature of the component, an unrealistically low activation energy,
or in the application of a component (de-energized versus energized).The
reanalysis of an aging evaluation is documented according to BVPS quality
assurance program requirements, which require the verification of assumptions
and conclusions. Important attributes of a reanalysis include analytical methods,
data collection and reduction methods, underlying assumptions, acceptance
criteria, and corrective actions (if acceptance criteria are not met).These
attributes are discussed in the following four subsections.

Analytical Methods: The analytical models used in the reanalysis of an aging
evaluation are the same as those previously applied during the original
evaluation. The Arrhenius methodology is an acceptable model for a thermal
aging evaluation. For license renewal radiation aging evaluation, 60-year normal
radiation dose is established by extrapolating the 40-year normal dose (40-year
dose X 1.5) plus accident radiation dose. 60-year cyclical aging is established in
a similar manner. Other models may be justified on a case-by case basis.

Data Collection and Reduction Methods: Reducing excess conservatism in the
component service conditions (for example, temperature, radiation, and cycles)
used in the prior aging evaluation is the chief method used for a reanalysis.
Actual monitored service conditions, such as temperature, are typically lower
than the design service conditions used in the prior aging, evaluation and,
therefore, can support extended thermal life of the equipment.

Underlying Assumptions: EQ component aging evaluations contain sufficient
conservatism to account for most environmental changes occurring due to plant
modifications and events. When unexpected adverse conditions are identified
during operational or maintenance activities that affect the normal operating
environment of a qualified component, the affected EQ component is evaluated
and appropriate corrective actions are taken, which may include changes to the
qualification bases and conclusions. Excess conservatism in thermal life analysis
may be reduced by reevaluating material activation energy, to justify a higher
value that would support extended life at elevated temperature. Similar methods
of reducing excess conservatism in the component service conditions and
material properties used in prior aging evaluations may be used for radiation and
cyclical aging. Any changes to material activation energy will be justified.

Acceptance Criteria and Corrective Actions: If qualification cannot be extended
by reanalysis, the component is refurbished or replaced prior to exceeding the
period for which the current qualification remains valid. A reanalysis is to be
performed in a timely manner (that is, sufficient time is available to refurbish,
replace or requalify the component if reanalysis is unsuccessful).
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the qualification of a component is performed on a routine basis pursuant to 
10 CFR 50.49(e) as part of the BVPS EO program. While a component life
limiting condition may be due to thermal, radiation or cyclical aging, the vast 
majority of component aging limits are based on thermal conditions. 

Conservatism may exist in aging evaluation parameters, such as the assumed 
ambient temperature of the component, an unrealistically low activation energy, 
or in the application of a component (de-energized versus energized).The 
reanalysis of an aging evaluation is documented according to BVPS quality 
assurance program requirements, which require the verification of assumptions 
and conclusions. Important attributes of a reanalysis include analytical methods, 
data collection and reduction methods, underlying assumptions, acceptance 
criteria, and corrective actions (if acceptance criteria are not met).These 
attributes are discussed in the following four subsections. 

Analytical Methods: The analytical models used in the reanalysis of an aging 
evaluation are the same as those previously applied during the original 
evaluation. The Arrhenius methodology is an acceptable model for a thermal 
aging evaluation. For license renewal radiation aging evaluation, 60-year normal 
radiation dose is established by extrapolating the 40-year normal dose (40-year 
dose X 1.5) plus accident radiation dose. 60-year cyclical aging is established in 
a similar manner. Other models may be justified on a case-by case basis. 

Data Collection and Reduction Methods: Reducing excess conservatism in the 
component service conditions (for example, temperature, radiation, and cycles) 
used in the prior aging evaluation is the chief method used for a reanalysis. 
Actual monitored service conditions, such as temperature, are typically lower 
than the design service conditions used in the prior aging, evaluation and, 
therefore, can support extended thermal life of the equipment. 

Underlying Assumptions: EO component aging evaluations contain sufficient 
conservatism to account for most environmental changes occurring due to plant 
modifications and events. When unexpected adverse conditions are identified 
during operational or maintenance activities that affect the normal operating 
environment of a qualified component, the affected EO component is evaluated 
and appropriate corrective actions are taken, which may include changes to the 
qualification bases and conclusions. Excess conservatism in thermal life analysis 
may be reduced by reevaluating material activation energy, to justify a higher 
value that would support extended life at elevated temperature. Similar methods 
of reducing excess conservatism in the component service conditions and 
material properties used in prior aging evaluations may be used for radiation and 
cyclical aging. Any changes to material activation energy will be justified. 

Acceptance Criteria and Corrective Actions: If qualification cannot be extended 
by reanalysis, the component is refurbished or replaced prior to exceeding the 
period for which the current qualification remains valid. A reanalysis is to be 
performed in a timely manner (that is, sufficient time is available to refurbish, 
replace or requalify the component if reanalysis is unsuccessful). 
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The Environmental Qualification (EQ) of Electric Components Program is an
existing program established to meet BVPS commitments for 10 CFR 50.49. It is
consistent with NUREG-1 801, Section X.EI, "Environmental Qualification (EQ) of
Electric Components." This program includes consideration of operating
experience to modify qualification bases and conclusions, including qualified life.
Compliance with 10 CFR 50.49 provides reasonable assurance that components
can perform their intended function(s) during accident conditions after
experiencing the effects of inservice aging.

Based on its review, the staff finds the applicant's response to RAI B.2.14-1 acceptable because
the applicant has amended the LRA such that the Environmental Qualification (EQ) of Electric
Components Program now contains the reanalysis attributes. These attributes are consistent
with those described in GALL AMP X.EI. Therefore, the staffs concern described in
RAI B.2.14-1 is resolved.

The applicant stated in its basis documents that the Detection of Aging Affects and Monitoring
and Trending program sub-element is consistent with that of GALL AMP X.E1 and was
addressed in basis document references. However, the staff reviewed these references and
found that they did not specifically address monitoring or inspection of certain environments to
ensure that a component is within the bounds of its qualification basis, or as a means to modify
the qualified life.

In RAI B.2.14-2, dated May 15, 2008, the staff requested that the applicant address how it
performs or inspects certain environments to ensure that a component is within the bounds of its
qualification basis or a means to modify the qualified life during the extended period of
operation. The staff also requested the applicant revise the plant procedure to address this
element.

In its response to RAI B.2.14-2, dated June 17, 2008, the applicant stated that 10 CFR 50.49,
"Environmental Qualification of Electric Equipment Important to Safety for Nuclear Power
Plants," and GALL AMP X.E1, do not require detection, monitoring or trending of aging effects
of in-service components. GALL AMP X.E1, elements 4 and 5 state:

4. Detection of Aging Effects: 10 CFR 50.49 does not require the detection of
aging effects for in-service components. Monitoring or inspection of certain
environmental conditions or component parameters may be used to ensure
that the component is within the bounds of its qualification basis, or as a
means to modify the qualified life.

5. Monitoring and Trending: 10 CFR 50.49 does not require monitoring and
trending of component condition or performance parameters of in-service
components to manage the effects of aging. EQ program actions that could
be viewed as monitoring include monitoring how long qualified components
have been installed. Monitoring or inspection of certain environmental,
condition, or component parameters may be used to ensure that a
component is within the bounds of its qualification basis, or as a means to
modify the qualification.
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The Environmental Qualification (EQ) of Electric Components Program is an 
existing program established to meet BVPS commitments for 10 CFR 50.49. It is 
consistent with NUREG-1801, Section X.EI, "Environmental Qualification (EQ) of 
Electric Components." This program includes consideration of operating 
experience to modify qualification bases and conclusions, including qualified life. 
Compliance with 10 CFR 50.49 provides reasonable assurance that components 
can perform their intended function(s) during accident conditions after 
experiencing the effects of inservice aging. 

Based on its review, the staff finds the applicant's response to RAI B.2.14-1 acceptable because 
the applicant has amended the LRA such that the Environmental Qualification (EQ) of Electric 
Components Program now contains the reanalysis attributes. These attributes are consistent 
with those described in GALL AMP X.E1. Therefore, the staffs concern described in 
RAI B.2.14-1 is resolved. 

The applicant stated in its basis documents that the Detection of Aging Affects and Monitoring 
and Trending program sub-element is consistent with that of GALL AMP X.E1 and was 
addressed in basis document references. However, the staff reviewed these references and 
found that they did not specifically address monitoring or inspection of certain environments to 
ensure that a component is within the bounds of its qualification basis, or as a means to modify 
the qualified life. 

In RAI B.2.14-2, dated May 15, 2008, the staff requested that the applicant address how it 
performs or inspects certain environments to ensure that a component is within the bounds of its 
qualification basis or a means to modify the qualified life during the extended period of 
operation. The staff also requested the applicant revise the plant procedure to address this 
element. 

In its response to RAI B.2.14-2, dated June 17, 2008, the applicant stated that 10 CFR 50.49, 
"Environmental Qualification of Electric Equipment Important to Safety for Nuclear Power 
Plants," and GALL AMP X.E1, do not require detection, monitoring or trending of aging effects 
of in-service components. GALL AMP X.E1, elements 4 and 5 state: 

4. Detection of Aging Effects: 10 CFR 50.49 does not require the detection of 
aging effects for in-service components. Monitoring or inspection of certain 
environmental conditions or component parameters may be used to ensure 
that the component is within the bounds of its qualification basis, or as a 
means to modify the qualified life. 

5. Monitoring and Trending: 10 CFR 50.49 does not require monitoring and 
trending of component condition or performance parameters of in-service 
components to manage the effects of aging. EQ program actions that could 
be viewed as monitoring include monitoring how long qualified components 
have been installed. Monitoring or inspection of certain environmental, 
condition, or component parameters may be used to ensure that a 
component is within the bounds of its qualification basis, or as a means to 
modify the qualification. 
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The applicant also stated that while the BVPS Environmental Qualification (EQ) of Electrical
Components Program does not require monitoring and trending of component condition or
performance parameters of in-service components to manage the effects of aging, the program
procedure does provide for inspections and monitoring activities, which are acceptable bases to
ensure that the component is within the bounds of its qualification basis or to modify the
qualified life through reanalysis. Specifically the EQ Program procedure requires that:

" The EQ Engineer determine the established qualified life values by
developing and verifying an aging analysis for establishing the
replacement cycle for electrical equipment and/or associated parts.

* Based on the results of the aging analysis, the EQ Engineer designate
the equipment and part service life values that shall be utilized in
determining the replacement period.

* The EQ Engineer prepare a Maintenance Assessment Package
identifying specific maintenance requirements to preserve qualification,
replacement intervals based on verified qualified life values, and any
interface requirements, and maintenance surveillances (such as
temperature or radiation monitoring) necessary to monitor certain
equipment parts that are likely to experience age-related degradation.

" FENOC implement the maintenance surveillances necessary to monitor
certain equipment parts that are likely to experience age-related
degradation.

The applicant further stated that the BVPS EQ procedure is compliant with the requirements of
10 CFR 50.49. GALL AMP X.E1 program sub-elements do not require monitoring or inspecting
certain environments to ensure that a component is within the bounds of its qualification basis,
or as a means to modify the qualified life. Therefore, no changes are required for the BVPS EQ
program.

Because GALL AMP X.E1 program elements do not require monitoring and trending of
component condition or performance parameters of in-service components to manage the
effects of aging, the staff determines that the BVPS Environmental Qualification (EQ) of
Electrical Components Program, which is consistent with GALL X.E1, are not required to be
changed. The staff concludes that the applicant's implementation procedures provide for
inspections and monitoring activities to ensure that the component is within the bounds of its
qualified life and that this procedure is in compliance with 10 CFR 50.49. Therefore, the staff
finds the applicant's response acceptable.

Operatingq Experience. The staff reviewed the applicant's operating experience reports,
including a sample of condition reports, and interviewed the applicant's technical personnel to
confirm that the plant-specific operating experience did not reveal any aging effects not
bounded by the industry experience. The applicant performed a self-assessment in 2006 based
upon industry operating experience that identified discrepancies in the information contained
within the applicant's preventive maintenance database and the associated EQ program
documentation. The self-assessment found that one of the 94 EQ Maintenance Assessment
Packages in the preventive maintenance database was deficient and would have caused
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The applicant also stated that while the BVPS Environmental Qualification (EQ) of Electrical 
Components Program does not require monitoring and trending of component condition or 
performance parameters of in-service components to manage the effects of aging, the program 
procedure does provide for inspections and monitoring activities, which are acceptable bases to 
ensure that the component is within the bounds of its qualification basis or to modify the 
qualified life through reanalysis. Specifically the EQ Program procedure requires that: 

• The EQ Engineer determine the established qualified life values by 
developing and verifying an aging analysis for establishing the 
replacement cycle for electrical equipment and/or associated parts. 

• Based on the results of the aging analysis, the EQ Engineer designate 
the equipment and part service life values that shall be utilized in 
determining the replacement period. 

• The EQ Engineer prepare a Maintenance Assessment Package 
identifying specific maintenance requirements to preserve qualification, 
replacement intervals based on verified qualified life values, and any 
interface requirements, and maintenance surveillances (such as 
temperature or radiation monitoring) necessary to monitor certain 
equipment parts that are likely to experience age-related degradation. 

• FENOC implement the maintenance surveillances necessary to monitor 
certain equipment parts that are likely to experience age-related 
degradation. 

The applicant further stated that the BVPS EQ procedure is compliant with the requirements of 
10 CFR 50.49. GALL AMP X.E1 program sub-elements do not require monitoring or inspecting 
certain environments to ensure that a component is within the bounds of its qualification basis, 
or as a means to modify the qualified life. Therefore, no changes are required for the BVPS EQ 
program. 

Because GALL AMP X.E1 program elements do not require monitoring and trending of 
component condition or performance parameters of in-service components to manage the 
effects of aging, the staff determines that the BVPS Environmental Qualification (EQ) of 
Electrical Components Program, which is consistent with GALL X.E1, are not required to be 
changed. The staff concludes that the applicant's implementation procedures provide for 
inspections and monitoring activities to ensure that the component is within the bounds of its 
qualified life and that this procedure is in compliance with 10 CFR 50.49. Therefore, the staff 
finds the applicant's response acceptable. 

Operating Experience. The staff reviewed the applicant's operating experience reports, 
including a sample of condition reports, and interviewed the applicant's technical personnel to 
confirm that the plant-specific operating experience did not reveal any aging effects not 
bounded by the industry experience. The applicant performed a self-assessment in 2006 based 
upon industry operating experience that identified discrepancies in the information contained 
within the applicant's preventive maintenance database and the associated EQ program 
documentation. The self-assessment found that one of the 94 EQ Maintenance Assessment 
Packages in the preventive maintenance database was deficient and would have caused 
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installation of equipment beyond its qualified life value. A corrective action program report was
generated to correct the frequency of replacement from 22 years to 20 years.

The staff finds that the applicant's operating experience identified above and those identified in
program basis documents, demonstrate that the identification of program weakness and timely
corrective actions as part of the applicant's EQ program, provide assurance that program will
remain effective in maintaining equipment within its qualified basis and qualified life.

The staff confirms that the "operating experience" program element satisfies the criterion
defined in GALL Report and the guidance found in SRP-LR Section A.1.2.3.10. Therefore, the
staff finds this program element acceptable.

UFSAR Supplement. In LRA Section A.1.14, the applicant provided the UFSAR supplement for
the Environmental Qualification (EQ) of Electric Components Program. The staff reviewed this
Section and identified areas in which additional information was necessary to determine
whether an adequate summary description of the applicant's program was consistent with the
SRP-LR. The staff noted that, in comparing the UFSAR supplement with SPR-LR, Table 4.4-2,
"Examples of FSAR Supplement for Electrical Qualification of Electric Equipment TLAA
Evaluation," the applicant did not address the reanalysis attributes.

In RAI B.2.14-1, dated May 15, 2008, the staff requested that the applicant provide this
information in the FSAR supplement.

In its response to RAI B.2.14-1, dated June 17, 2008, the applicant stated that LRA
Section A.1.14 does not provide sufficient details regarding the "EQ Component Reanalysis
Attributes" as described in GALL AMP X.EI. The applicant provided the additional details and
revised the LRA Section A.1.14 Program Description to read:

A. 1.14 Environmental Qualification (EQ) of Electrical Components Program

The Environmental Qualification (EQ) of Electrical Components Program
manages the effects of thermal, radiation, and cyclic aging through the use of
aging evaluations based on 10 CFR 50.49 qualification methods. As required by
10 CFR 50.49, environmental qualification program components not qualified for
the current license term are refurbished, replaced, or their qualification extended
prior to reaching the aging limits established in the evaluation. Aging evaluation
for environmental qualification program components are TLAAs for license
renewal.

EQ Component Reanalysis Attributes: The reanalysis of an aging evaluation is
normally performed to extend the qualification by reducing excess conservatism
incorporated in the prior evaluation. Reanalysis of an aging evaluation to extend
the qualification of a component is performed on a routine basis pursuant to
10 CFR 50.49(e) as part of the BVPS EQ program. While a component
life-limiting condition may be due to thermal, radiation or cyclical aging, the vast
majority of component aging limits are based on thermal conditions.
Conservatism may exist in aging evaluation parameters, such as the assumed
ambient temperature of the component, an unrealistically low activation energy,
or in the application of a component (de-energized versus energized). The
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installation of equipment beyond its qualified life value. A corrective action program report was 
generated to correct the frequency of replacement from 22 years to 20 years. 

The staff finds that the applicant's operating experience identified above and those identified in 
program basis documents, demonstrate that the identification of program weakness and timely 
corrective actions as part of the applicant's EQ program, provide assurance that program will 
remain effective in maintaining equipment within its qualified basis and qualified life. 

The staff confirms that the "operating experience" program element satisfies the criterion 
defined in GALL Report and the guidance found in SRP-LR Section A.1.2.3.1 O. Therefore, the 
staff finds this program element acceptable. 

UFSAR Supplement. In LRA Section A.1.14, the applicant provided the UFSAR supplement for 
the Environmental Qualification (EQ) of Electric Components Program. The staff reviewed this 
Section and identified areas in which additional information was necessary to determine 
whether an adequate summary description of the applicant's program was consistent with the 
SRP-LR. The staff noted that, in comparing the UFSAR supplement with SPR-LR, Table 4.4-2, 
"Examples of FSAR Supplement for Electrical Qualification of Electric Equipment TLAA 
Evaluation," the applicant did not address the reanalysis attributes. 

In RAJ B.2.14-1, dated May 15, 2008, the staff requested that the applicant provide this 
information in the FSAR supplement. 

In its response to RAI B.2.14-1, dated June 17, 2008, the applicant stated that LRA 
SectionA.1.14 does not provide sufficient details regarding the "EQ Component Reanalysis 
Attributes" as described in GALL AMP X.E1. The applicant provided the additional details and 
revised the LRA Section A.1.14 Program Description to read: 

A.1.14 Environmental Qualification (EQ) of Electrical Components Program 

The Environmental Qualification (EQ) of Electrical Components Program 
manages the effects of thermal, radiation, and cyclic aging through the use of 
aging evaluations based on 10 CFR 50.49 qualification methods. As required by 
10 CFR 50.49, environmental qualification program components not qualified for 
the current license term are refurbished, replaced, or their qualification extended 
prior to reaching the aging limits established in the evaluation. Aging evaluation 
for environmental qualification program components are TLAAs for license 
renewal. 

EQ Component Reanalysis Attributes: The reanalysis of an aging evaluation is 
normally performed to extend the qualification by reducing excess conservatism 
incorporated in the prior evaluation. Reanalysis of an aging evaluation to extend 
the qualification of a component is performed on a routine basis pursuant to 
10 CFR 50.49(e} as part of the BVPS EQ program. While a component 
life-limiting condition may be due to thermal, radiation or cyclical aging, the vast 
majority of component aging limits are based on thermal conditions. 
Conservatism may exist in aging evaluation parameters, such as the assumed 
ambient temperature of the component, an unrealistically low activation energy, 
or in the application of a component (de-energized versus energized). The 
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reanalysis of an aging evaluation is documented according to BVPS quality
assurance program requirements, which require the verification of assumptions
and conclusions. Important attributes of a reanalysis include analytical methods,
data collection and reduction methods, underlying assumptions, acceptance
criteria, and corrective actions (if acceptance criteria are not met). These
attributes are discussed in the following four subsections.

Analytical Methods: The analytical models used in the reanalysis of an aging
evaluation are the same as those previously applied during the original
evaluation. The Arrhenius methodology is an acceptable model for a thermal
aging evaluation. For license renewal radiation aging evaluation, 60-year normal
radiation dose is established by extrapolating the 40-year normal dose (40-year
dose X 1.5) plus accident radiation dose. 60-year cyclical aging is established in
a similar manner. Other models may be justified on a case-by case basis.

Data Collection and Reduction Methods: Reducing excess conservatism in the
component service conditions (for example, temperature, radiation, and cycles)
used in the prior aging evaluation is the chief method used for a reanalysis.
Actual monitored service conditions, such as temperature, are typically lower
than the design service conditions used in the prior aging, evaluation and,
therefore, can support extended thermal life of the equipment.

Underlying Assumptions: EQ component aging evaluations contain sufficient
conservatism to account for most environmental changes occurring due to plant
modifications and events. When unexpected adverse conditions are identified
during operational or maintenance activities that affect the normal operating
environment of a qualified component, the affected EQ component is evaluated
and appropriate corrective actions are taken, which may include changes to the
qualification bases and conclusions. Excess conservatism in thermal life analysis
may be reduced by reevaluating material activation energy, to justify a higher
value that would support extended life at elevated temperature. Similar methods
of reducing excess conservatism in the component service conditions and
material properties used in prior aging evaluations may be used for radiation and
cyclical aging. Any changes to material activation energy will be justified.

Acceptance Criteria and Corrective Actions: If qualification cannot be extended
by reanalysis, the component is refurbished or replaced prior to exceeding the
period for which the current qualification remains valid. A reanalysis is to be
performed in a timely manner (that is, sufficient time is available to refurbish,
replace or re-qualify the component if reanalysis is unsuccessful).

The Environmental Qualification (EQ) of Electric Components Program is an
existing program established to meet BVPS commitments for 10 CFR 50.49. It is
consistent with NUREG-1801, Section X.EI, "Environmental Qualification (EQ) of
Electric Components." This program includes consideration of operating
experience to modify qualification bases and conclusions, including qualified life.
Compliance with 10 CFR 50.49 provides reasonable assurance that components
can perform their intended function(s) during accident conditions after
experiencing the effects of inservice aging.
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reanalysis of an aging evaluation is documented according to BVPS quality 
assurance program requirements, which require the verification of assumptions 
and conclusions. Important attributes of a reanalysis include analytical methods, 
data collection and reduction methods, underlying assumptions, acceptance 
criteria, and corrective actions (if acceptance criteria are not met). These 
attributes are discussed in the following four subsections. 
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Analytical Methods: The analytical models used in the reanalysis of an aging 
evaluation are the same as those previously applied during the original 
evaluation. The Arrhenius methodology is an acceptable model for a thermal 
aging evaluation. For license renewal radiation aging evaluation, 60-year normal 
radiation dose is established by extrapolating the 40-year normal dose (40-year 
dose X 1.5) plus accident radiation dose. 60-year cyclical aging is established in 
a similar manner. Other models may be justified on a case-by case basis. 

Data Collection and Reduction Methods: Reducing excess conservatism in the 
component service conditions (for example, temperature, radiation, and cycles) 
used in the prior aging evaluation is the chief method used for a reanalysis. 
Actual monitored service conditions, such as temperature, are typically lower 
than the design service conditions used in the prior aging, evaluation and, 
therefore, can support extended thermal life of the equipment. 

Underlying Assumptions: EQ component aging evaluations contain sufficient 
conservatism to account for most environmental changes occurring due to plant 
modifications and events. When unexpected adverse conditions are identified 
during operational or maintenance activities that affect the normal operating 
environment of a qualified component, the affected EQ component is evaluated 
and appropriate corrective actions are taken, which may include changes to the 
qualification bases and conclusions. Excess conservatism in thermal life analysis 
may be reduced by reevaluating material activation energy, to justify a higher 
value that would support extended life at elevated temperature. Similar methods 
of reducing excess conservatism in the component service conditions and 
material properties used in prior aging evaluations may be used for radiation and 
cyclical aging. Any changes to material activation energy will be justified. 

Acceptance Criteria and Corrective Actions: If qualification cannot be extended 
by reanalysis, the component is refurbished or replaced prior to exceeding the 
period for which the current qualification remains valid. A reanalysis is to be 
performed in a timely manner (that is, sufficient time is available to refurbish, 
replace or re-qualify the component if reanalysis is unsuccessful). 

The Environmental Qualification (EQ) of Electric Components Program is an 
existing program established to meet BVPS commitments for 10 CFR 50.49. It is 
consistent with NUREG-1801, Section X.EI, "Environmental Qualification (EQ) of 
Electric Components." This program includes consideration of operating 
experience to modify qualification bases and conclusions, including qualified life. 
Compliance with 10 CFR 50.49 provides reasonable assurance that components 
can perform their intended function(s} during accident conditions after 
experiencing the effects of inservice aging. 
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Based on its review, the staff finds the applicant's response to RAI B.2.14-1 acceptable because
the applicant has provided additional details regarding the EQ component reanalysis attributes
and has revised the LRA Section A.1.14 Program Description to now contain the reanalysis
attributes. The staff finds the applicant's response acceptable. With the UFSAR supplement
described above, the staff finds that the information in the UFSAR supplement is an adequate
summary description of the program, as required by 10 CFR 54.21(d).

Conclusion. Based on its review, the staff finds the applicant's Environmental Qualification (EQ)
of Electrical Component Program acceptable because it is consistent with the GALL Report and
the plant is bounded by the conditions set forth in the GALL Report for this AMP. The staff
concludes that the applicant has demonstrated that the effects of aging will be adequately
managed so that the intended function(s) will be maintained consistent with the CLB for the
period of extended operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the
FSAR supplement and the amendments as described above for this AMP and concludes that it
provides an adequate summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.1.9 External Surfaces Monitoring Program

Summary of Technical Information in the Application. In LRA Section B.2.15, the applicant
described the new External Surface Monitoring Program, and claimed consistency with GALL
AMP XI.M36, "External Surface Monitoring." The applicant stated that the program will consist of
periodic inspections to monitor the external surfaces of in-scope steel components and other
metal components for material degradation and leakage, and periodic inspection of in-scope
elastomer components for hardening, loss of strength or cracking through physical
manipulation. The program will also manage reduction of heat transfer of radiator fins.

Staff Evaluation. The staff reviewed those portions of the applicant's External Surface
Monitoring Program that the applicant claimed consistency with GALL AMP XI.M36 and found
they are consistent with this GALL AMP. The staff also confirmed that the plant program
contains all of the elements of the referenced GALL Report program and the conditions at the
plant are bounded by the conditions for which the GALL Report is evaluated. The staff held
onsite interviews with the applicant's technical personnel to confirm these results.

The staff also reviewed the applicant's license renewal basis document for the External Surface
Monitoring Program and confirmed that the program scope includes all those systems for which
the applicant credited this program in its AMR results.

The staff finds the applicant's External Surface Monitoring Program acceptable because it
conforms to the recommended GALL AMP XI.M36.

GALL AMP XI.M36 is credited for managing the aging effect of loss of material due to general,
pitting and crevice corrosion for steel components. However, the applicant expanded the scope
to include additional aging effects and materials.

In RAI B.2.15-1, dated May 22, 2008, the staff requested that the applicant justify the following:
(a) How this program will manage reduction of heat transfer of ERF diesel generator jacket
water radiator fins; (b) How this program will manage hardening, loss of strength and cracking
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Based on its review, the staff finds the applicant's response to RAI B.2.14-1acceptable because 
the applicant has provided additional details regarding the EO component reanalysis attributes 
and has revised the LRA Section A.1.14 Program Description to now contain the reanalysis 
attributes. The staff finds the applicant's response acceptable. With the UFSAR supplement 
described above, the staff finds that the information in the UFSAR supplement is an adequate 
summary description of the program, as required by 10 CFR 54.21(d). 

Conclusion. Based on its review, the staff finds the applicant's Environmental Qualification (EO) 
of Electrical Component Program acceptable because it is consistent with the GALL Report and 
the plant is bounded by the conditions set forth in the GALL Report for this AMP. The staff 
concludes that the applicant has demonstrated that the effects of aging will be adequately 
managed so that the intended function(s) will be maintained consistent with the CLB for the 
period of extended operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the 
FSAR supplement and the amendments as described above for this AMP and concludes that it 
provides an adequate summary description of the program, as required by 10 CFR 54.21 (d). 

3.0.3.1.9 External Surfaces Monitoring Program 

Summary of Technical Information in the Application. In LRA Section B.2.15, the applicant 
described the new External Surface Monitoring Program, and claimed consistency with GALL 
AMP XI,M36, "External Surface Monitoring." The applicant stated that the program will consist of 
periodic inspections to monitor the external surfaces of in-scope steel components and other 
metal components for material degradation and leakage, and periodic inspection of in-scope 
elastomer components for hardening, loss of strength or cracking through physical 
manipulation. The program will also manage reduction of heat transfer of radiator fins. 

Staff Evaluation. The staff reviewed those portions of the applicant's External Surface 
Monitoring Program that the applicant claimed consistency with GALL AMP XI,M36 and found 
they are consistent with this GALL AMP. The staff also confirmed that the plant program 
contains all of the elements of the referenced GALL Report program and the conditions at the 
plant are bounded by the conditions for which the GALL Report is evaluated. The staff held 
onsite interviews with the applicant's technical personnel to confirm these results. 

The staff also reviewed the applicant's license renewal basis document for the External Surface 
Monitoring Program and confirmed that the program scope includes all those systems for which 
the applicant credited this program in its AMR results. 

The staff finds the applicant's External Surface Monitoring Program acceptable because it 
conforms to the recommended GALL AMP XI,M36. 

GALL AMP XI,M36 is credited for managing the aging effect of loss of material due to general, 
pitting and crevice corrosion for steel components. However, the applicant expanded the scope 
to include additional aging effects and materials. 

In RAI B.2.15-1, dated May 22, 2008, the staff requested that the applicant justify the following: 
(a) How this program will manage reduction of heat transfer of ERF diesel generator jacket 
water radiator fins; (b) How this program will manage hardening, loss of strength and cracking 
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of elastomers; and (c) Why crediting this program for managing loss of material for aluminum,
CASS, stainless steel, copper alloy and nickel-alloy material is not considered an exception to
the GALL Report.

In its response to RAI B.2.15-1(a and b), dated July 24, 2008, the applicant stated the following:

Item (a). The applicant stated that the program will require inspection of radiators
associated with diesel engines and diesel driven equipment. The radiator fins
are externally visible and can be inspected for build-up of dust, dirt, and debris
that could result in a reduction of heat transfer. The applicant also referred to its
response to RAI 3.3.2.7-1, provided in its letter dated June 9, 2008. In that RAI,
the staff requested that the applicant justify whether tubes are included in this
line item for radiator fins. The applicant responded that the LRA Section B.2.15
was revised to state that inspection is required for radiators (fins and tubes)
associated with diesel engines and diesel driven equipment for build-up of dust,
dirt and debris. The applicant also revised UFSAR Supplement Section A.2.15 to
identify both fins and tubes.

The staff reviewed the applicant response and noted that the radiator fins and tubes, which are
externally accessible, will be inspected for dust, dirt and debris. Because accumulation of dust,
dirt and debris could cause a reduction in heat transfer, inspection and appropriate corrective
actions to clean the surfaces would ensure that the aging effects will be appropriately managed.
Therefore, the staff finds the applicant's response to RAI B.2.15-1 (a) acceptable and concludes
that the External Surface Monitoring Program will adequately manage the aging effects of
reduction of heat transfer for radiator fins and tubes associated with diesel engines and diesel
driven equipment through the period of extended operation.

Item (b). For aging management of elastomers, the applicant referenced its
response to RAIs 3.3.2.3-03, 3.4.2.3-3, RAI 3.3.2.2.5.1-1, and 3.4.2.3-1A,
provided in its letter dated July 21, 2008. In this response, the applicant stated
that it will perform repetitive maintenance tasks prior to the period of extended
operation, to replace the elastomeric components identified in LRA Sections 3.1,
3.2, 3.3, and 3.4, such that those components are classified as "short-lived" and
not subject to aging management pursuant to 10 CFR 54.21(a)(1)(ii). The
remainder of the applicant's response addressed aging management of
elastomeric flexible connections in ventilation systems, which are the only
remaining elastomeric components subject to aging management.

For elastomeric components in the ventilation systems, the applicant stated that its External
Surface Monitoring Program contains increased scope beyond GALL AMP XI.M36 to include
aging management of elastomeric flexible connections. The applicant originally did not identify
the increased scope of the elastometer nor include an evaluation of the 10 program elements
related to the increased scope in the External Surfaces Monitoring Program discussion in LRA
Appendix B. Therefore, the applicant provided a 10-element summary of the increased scope
that addresses elastomers in its response to RAIs 3.3.2.2.5.1-1 and 3.4.2.3-1A.

In its response, the applicant also summarized how its External Surface Monitoring Program will
manage the aging effect of hardening, loss of strength and cracking of elastomeric flexible
connections. The applicant stated that physical manipulation of elastomer components, such as
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of elastomers; and (c) Why crediting this program for managing loss of material for aluminum, 
CASS, stainless steel, copper alloy and nickel-alloy material is not considered an exception to 
the GALL Report. 

In its response to RAI B.2.15-1 (a and b), dated July 24, 2008, the applicant stated the following: 

Item (a). The applicant stated that the program will require inspection of radiators 
associated with diesel engines and diesel driven equipment. The radiator fins 
are externally visible and can be inspected for build-up of dust, dirt, and debris 
that could result in a reduction of heat transfer. The applicant also referred to its 
response to RAI 3.3.2.7-1, provided in its letter dated June 9,2008. In that RAI, 
the staff requested that the applicant justify whether tubes are included in this 
line item for radiator fins. The applicant responded that the LRA Section B.2.15 
was revised to state that inspection is required for radiators (fins and tubes) 
associated with diesel engines and diesel driven equipment for build-up of dust, 
dirt and debris. The applicant also revised UFSAR Supplement Section A.2.15 to 
identify both fins and tubes. 

The staff reviewed the applicant response and noted that the radiator fins and tubes, which are 
externally accessible, will be inspected for dust, dirt and debris. Because accumulation of dust, 
dirt and debris could cause a reduction in heat transfer, inspection and appropriate corrective 
actions to clean the surfaces would ensure that the aging effects will be appropriately managed. 
Therefore, the staff finds the applicant's response to RAI B.2.15-1 (a) acceptable and concludes 
that the External Surface Monitoring Program will adequately manage the aging effects of 
reduction of heat transfer for radiator fins and tubes associated with diesel engines and diesel 
driven equipment through the period of extended operation. 

Item (b). For aging management of elastomers, the applicant referenced its 
response to RAls 3.3.2.3-03,3.4.2.3-3, RAI 3.3.2.2.5.1-1, and 3.4.2.3-1A, 
provided in its letter dated July 21, 2008. In this response, the applicant stated 
that it will perform repetitive maintenance tasks prior to the period of extended 
operation, to replace the elastomeric components identified in LRA Sections 3.1, 
3.2, 3.3, and 3.4, such that those components are classified as "short-lived" and 
not subject to aging management pursuant to 10 CFR 54.21(a)(1)(ii). The 
remainder of the applicant's response addressed aging management of 
elastomeric flexible connections in ventilation systems, which are the only 
remaining elastomeric components subject to aging management. 

For elastomeric components in the ventilation systems, the applicant stated that its External 
Surface Monitoring Program contains increased scope beyond GALL AMP XI.M36 to include 
aging management of elastomeric flexible connections. The applicant originally did not identify 
the increased scope of the elastometer nor include an evaluation of the 10 program elements 
related to the increased scope in the External Surfaces Monitoring Program discussion in LRA 
Appendix B. Therefore, the applicant provided a 1 O-element summary of the increased scope 
that addresses elastomers in its response to RAls 3.3.2.2.5.1-1 and 3.4.2.3-1A. 

In its response, the applicant also summarized how its External Surface Monitoring Program will 
manage the aging effect of hardening, loss of strength and cracking of elastomeric flexible 
connections. The applicant stated that physical manipulation of elastomer components, such as 
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by pinching or prodding flexible connections in ventilation systems will be performed, which will
aid in identification of elastomer aging effects. The applicant further stated that cracking of
elastomer components becomes evident at the outside radius of elastomer deformations as the
cracks open, and changes in material properties, such as hardening and loss of strength, can
be detected during manipulation of elastomer components by the relative inflexibility of the
component, or by the failure of the component to return to its previous shape or configuration.
Additionally, the applicant stated that as the external environment of ventilation systems is
similar to the internal environment, the condition of the external surface is expected to be
representative of the internal surface condition.

The staff reviewed the applicant's RAI responses and the 10 element summary description. On
the basis that physical manipulation of elastomeric components will be performed to inspect for
cracks, and changes in material properties, the staff finds the applicant response acceptable.
Since the GALL AMP XI.M36 does not address elastomeric components, the staff finds that
these physical manipulation activities in addition to the visual inspection, will adequately
manage the aging effects of cracking, and change in material properties of elastomeric
components in ventilation environment through the period of extended operation.

In its response to RAI B.2.15-1(c), dated July 24, 2008, the applicant stated the following:

Item (c). The applicant responded that loss of material from the external surface
of stainless steel (or other metals) will be evident by surface irregularities or
localized discoloration before loss of function occurs. Although materials other
than steel are not discussed in the GALL Report for this program, identification
of the loss of material aging effect for other metals is amenable to the same
types of visual inspections.

The staff reviewed the response and concurs that pitting and crevice corrosion will show similar
characteristics for stainless steel, copper alloy or aluminum as it shows for steel. In that regard,
all metallic components would corrode similarly and visual inspection will detect age related
degradation. Based on its review, the staff finds the applicant's response acceptable and
concludes that the External Surface Monitoring Program will adequately manage the aging
effects of loss of material on external surfaces of all metallic components through the period of
extended operation.

During the regional inspection in June and July 2008, the staff requested additional information
from the applicant for "detection of aging effects" program element to clarify what is meant by
the term "not readily accessible," and to incorporate examples of those inaccessible areas and
when and how external surfaces of equipment in those areas will be inspected.

In its letter dated September 8, 2008, the applicant stated:

Component surfaces in areas that are not readily accessible during plant
operations and refueling outages will be inspected at such intervals that will
provide reasonable assurance that the effects of aging will be managed such
that applicable components will perform their intended function during the period
of extended operation. Examples of areas that are not readily accessible are
Intake Structure (and Auxiliary Intake Structure) bays and River Water Service
Water Valve Pits. Valve pits are located adjacent to the southern end of the
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by pinching or prodding flexible connections in ventilation systems will be performed, which will 
aid in identification of elastomer aging effects. The applicant further stated that cracking of 
elastomer components becomes evident at the outside radius of elastomer deformations as the 
cracks open, and changes in material properties, such as hardening and loss of strength, can 
be detected during manipulation of elastomer components by the relative inflexibility of the 
component, or by the failure of the component to return to its previous shape or configuration. 
Additionally, the applicant stated that as the external environment of ventilation systems is 
similar to the internal environment, the condition of the external surface is expected to be 
representative of the internal surface condition. 

The staff reviewed the applicant's RAI responses and the 10 element summary description. On 
the basis that physical manipulation of elastomeric components will be performed to inspect for 
cracks, and changes in material properties, the staff finds the applicant response acceptable. 
Since the GALL AMP XI.M36 does not address elastomeric components, the staff finds that 
these physical manipulation activities in addition to the visual inspection, will adequately 
manage the aging effects of cracking, and change in material properties of elastomeric 
components in ventilation environment through the period of extended operation. 

In its response to RAI B.2.15-1(c), dated July 24,2008, the applicant stated the following: 

Item (c). The applicant responded that loss of material from the external surface 
of stainless steel (or other metals) will be evident by surface irregularities or 
localized discoloration before loss of function occurs. Although materials other 
than steel are not discussed in the GALL Report for this program, identification 
of the loss of material aging effect for other metals is amenable to the same 
types of visual inspections. 

The staff reviewed the response and concurs that pitting and crevice corrosion will show similar 
characteristics for stainless steel, copper alloy or aluminum as it shows for steel. In that regard, 
all metallic components would corrode similarly and visual inspection will detect age related 
degradation. Based on its review, the staff finds the applicant's response acceptable and 
concludes that the External Surface Monitoring Program will adequately manage the aging 
effects of loss of material on external surfaces of all metallic components through the period of 
extended operation. 

During the regional inspection in June and July 2008, the staff requested additional information 
from the applicant for "detection of aging effects" program element to clarify what is meant by 
the term "not readily accessible," and to incorporate examples of those inaccessible areas and 
when and how external surfaces of equipment in those areas will be inspected. 

In its letter dated September 8, 2008, the applicant stated: 

Component surfaces in areas that are not readily accessible during plant 
operations and refueling outages will be inspected at such intervals that will 
provide reasonable assurance that the effects of aging will be managed such 
that applicable components will perform their intended function during the period 
of extended operation. Examples of areas that are not readily accessible are 
Intake Structure (and Auxiliary Intake Structure) bays and River Water Service 
Water Valve Pits. Valve pits are located adjacent to the southern end of the 

3-39 



Intake Structure, adjacent to the northern end of the Unit 2 Safeguards Area,
and in the yard areas where the Auxiliary River Water system connects to the
River Water system. These areas are accessible for inspections during specific
activities such as bay cleaning, maintenance, clearance operations, or valve
stroke tests. Areas such as pipe trenches are to be inspected when the areas
are made accessible for maintenance or other reasons. If only partial inspections
are possible for an area such as a pipe trench, the extent of condition of any
deficiencies identified are to be evaluated to provide assurance that any
remaining inaccessible components (such as within pipe trenches) will remain
capable of performing their intended functions, or the remaining portion of the
normally inaccessible areas are to be exposed for inspection.

The staff reviewed the applicant response and noted that the applicant has identified the areas
that are not readily accessible, and defined how and when the inspections will be performed. On
the basis that these inaccessible areas will be inspected during cleaning, maintenance or
performance testing, and that results of any partial inspection will be evaluated and results
applied to the remainder of the inaccessible area, the staff finds the applicant response
acceptable and considers the issue closed.

Operating Experience. The staff reviewed the applicant's operating experience and interviewed
the applicant's technical personnel to confirm that the plant-specific operating experience did
not reveal any aging effects not bounded by the GALL Report. In the LRA, the applicant stated
that there is no operating experience with the effectiveness of the program because it is a new
program. The staff issued a generic RAI B.2-1, Part 1 by letter dated May 22, 2008, requesting
the applicant to discuss recent observed material degradation during the implementation of
other existing activities that relate to the aging effects that will be managed by the new program
and provide the results in the "operating experience" element for that new program. Additionally,
in RAI B.2-1, Part 2, as stated in SRP-LR, Appendix A. 1.2.3.10.2, the applicant was requested
to include a commitment to provide operating experience in the future for new programs to
confirm their effectiveness.

In its letter dated August 22, 2008, in response to RAI B.2-1, Part 1, the applicant responded
that corrosion of external surfaces has been reported in the course of performing surveillance
tests, preventive maintenance programs, and system walk-downs at BVPS. The applicant
stated that in 2006, a walkdown of the BVPS Service Water System identified a very small leak
in the Service Water one-inch diameter piping. The applicant further stated that the leakage rate
was estimated to be less than one drip per minute, with no spray that could impact other
equipment, and a condition report was written and corrective action taken to repair the pipe.

In its letter dated August 22, 2008, in response to Part 2, the applicant amended the LRA to
include a new Commitment No. 29 in Table A4.1 for Unit 1 and Commitment No. 28 in
Table A5.1 for Unit 2, to perform a program self-assessment of all new license renewal aging
management programs, to be completed five (5) years after entering the period of extended
operation.

On the basis that the applicant ha identified an example of plant operating experience observed
during the performance of system walkdown, the staff finds the response acceptable and
considers the issue in RAI B.2-1, Part 1 closed. On the basis that the applicant has amended
the LRA to include a new commitment to confirm the effectiveness of the new license renewal
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Intake Structure, adjacent to the northern end of the Unit 2 Safeguards Area, 
and in the yard areas where the Auxiliary River Water system connects to the 
River Water system. These areas are accessible for inspections during specific 
activities such as bay cleaning, maintenance, clearance operations, or valve 
stroke tests. Areas such as pipe trenches are to be inspected when the areas 
are made accessible for maintenance or other reasons. If only partial inspections 
are possible for an area such as a pipe trench, the extent of condition of any 
deficiencies identified are to be evaluated to provide assurance that any 
remaining inaccessible components (such as within pipe trenches) will remain 
capable of performing their intended functions, or the remaining portion of the 
normally inaccessible areas are to be exposed for inspection. 

The staff reviewed the applicant response and noted that the applicant has identified the areas 
that are not readily accessible, and defined how and when the inspections will be performed. On 
the basis that these inaccessible areas will be inspected during cleaning, maintenance or 
performance testing, and that results of any partial inspection will be evaluated and results 
applied to the remainder of the inaccessible area, the staff finds the applicant response 
acceptable and considers the issue closed. 

Operating Experience. The staff reviewed the applicant's operating experience and interviewed 
the applicant's technical personnel to confirm that the plant-specific operating experience did 
not reveal any aging effects not bounded by the GALL Report. In the LRA, the applicant stated 
that there is no operating experience with the effectiveness of the program because it is a new 
program. The staff issued a generic RAI B.2-1, Part 1 by letter dated May 22, 2008, requesting 
the applicant to discuss recent observed material degradation during the implementation of 
other existing activities that relate to the aging effects that will be managed by the new program 
and provide the results in the "operating experience" element for that new program. Additionally, 
in RAI B.2-1, Part 2, as stated in SRP-LR, Appendix A.1.2.3.10.2, the applicant was requested 
to include a commitment to provide operating experience in the future for new programs to 
confirm their effectiveness. 

In its letter dated August 22, 2008, in response to RAI B.2-1, Part 1, the applicant responded 
that corrosion of external surfaces has been reported in the course of performing surveillance 
tests, preventive maintenance programs, and system walk-downs at BVPS. The applicant 
stated that in 2006, a walkdown of the BVPS Service Water System identified a very small leak 
in the Service Water one-inch diameter piping. The applicant further stated that the leakage rate 
was estimated to be less than one drip per minute, with no spray that could impact other 
equipment, and a condition report was written and corrective action taken to repair the pipe. 

In its letter dated August 22, 2008, in response to Part 2, the applicant amended the LRA to 
include a new Commitment No. 29 in Table A4.1 for Unit 1 and Commitment No. 28 in 
Table A5.1 for Unit 2, to perform a program self-assessment of all new license renewal aging 
management programs, to be completed five (5) years after entering the period of extended 
operation. 

On the basis that the applicant ha identified an example of plant operating experience observed 
during the performance of system walkdown, the staff finds the response acceptable and 
considers the issue in RAI B.2-1, Part 1 closed. On the basis that the applicant has amended 
the LRA to include a new commitment to confirm the effectiveness of the new license renewal 
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aging management programs based on the incorporation of operating experience, the staff finds
the response acceptable and considers the issue in B.2-1, Part 2 closed.

The staff confirms that the "operating experience" program element satisfies the criterion
defined in GALL Report and the guidance found in SRP-LR Section A. 1.2.3.10. Therefore, the
staff finds this program element acceptable.

UFSAR Supplement. In LRA Section A1.15, the applicant provided the UFSAR supplement for
the External Surface Monitoring Program. The staff verified that the UFSAR supplement
summary description for the External Surface Monitoring Program conforms to the guidance
found in SRP-LR Table 3.2-2. The staff also verified that the applicant has committed
(Commitment Nos. 6 and 7) to implement its new External Surfaces Monitoring Program in
UFSAR Supplement Tables A.4-1 and A.5.1, respectively.

Based on this review, the staff finds that FSAR Supplement Section A. 1.15 provides an
acceptable FSAR Supplement summary description of the applicant's External Surfaces
Monitoring Program because it is consistent with the FSAR Supplement summary description
for External Surfaces Monitoring Program, as required by 10 CFR 54.21(d).

Conclusion. Based on its review, the staff finds the applicant's External Surface Monitoring
Program acceptable because it is consistent with the GALL Report and the plant is bounded by
the conditions set forth in the GALL Report for this AMP. The staff also finds that the applicant's
External Surface Monitoring Program will adequately manage the aging effects so that the
intended functions will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement
for this AMP and finds that it provides an adequate summary description of the program, as
required by 10 CFR 54.21(d).

3.0.3.1.10 Flow-Accelerated Corrosion Program

Summary of Technical Information in the Application. In LRA Section B.2.18, the applicant
described the existing Flow Accelerated Corrosion Program and claimed consistency with GALL
AMP XI.M17, "Flow-Accelerated Corrosion."

The applicant stated that this program is based on EPRI guidelines in Nuclear Safety Analysis
Center-202L-R2, "Recommendations for an Effective Flow Accelerated Corrosion Program."
The program includes analyses to determine critical locations. The applicant performs initial
inspections to determine the extent of thinning, using ultrasonic or other approved inspection
techniques and follow-up inspections to confirm the predictions.

Staff Evaluation. The staff reviewed those portions of the applicant's Flow-Accelerated
Corrosion Program that the applicant claimed consistency with GALL AMP XI.M17 and found
they are consistent with this GALL AMP. The staff also confirmed that the plant program
contains all of the elements of the referenced GALL Report program and the conditions at the
plant are bounded by the conditions for which the GALL Report is evaluated. The staff held
onsite interviews with the applicant's technical personnel to confirm these results.

The staff reviewed the applicant's license renewal basis documents for the Flow-Accelerated
Corrosion Program and confirmed that the program's scope includes the systems and
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aging management programs based on the incorporation of operating experience, the staff finds 
the response acceptable and considers the issue in B.2-1, Part 2 closed. 

The staff confirms that the "operating experience" program element satisfies the criterion 
defined in GALL Report and the guidance found in SRP-LR Section A.1.2.3.1 O. Therefore, the 
staff finds this program element acceptable. 

UFSAR Supplement. In LRA Section A 1.15, the applicant provided the UFSAR supplement for 
the External Surface Monitoring Program. The staff verified that the UFSAR supplement 
summary description for the External Surface Monitoring Program conforms to the guidance 
found in SRP-LR Table 3.2-2. The staff also verified that the applicant has committed 
(Commitment Nos. 6 and 7) to implement its new External Surfaces Monitoring Program in 
UFSAR Supplement Tables A.4-1 and A.5.1, respectively. 

Based on this review, the staff finds that FSAR Supplement Section A.1.15 provides an 
acceptable FSAR Supplement summary description of the applicant's External Surfaces 
Monitoring Program because it is consistent with the FSAR Supplement summary description 
for External Surfaces Monitoring Program, as required by 10 CFR 54.21 (d). 

Conclusion. Based on its review, the staff finds the applicant's External Surface Monitoring 
Program acceptable because it is consistent with the GALL Report and the plant is bounded by 
the conditions s'et forth in the GALL Report for this AMP. The staff also finds that the applicant's 
External Surface Monitoring Program will adequately manage the aging effects so that the 
intended functions will be maintained consistent with the CLB for the period of extended 
operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement 
for this AMP and finds that it provides an adequate summary description of the program, as 
required by 10 CFR 54.21(d). 

3.0.3.1.10 Flow-Accelerated Corrosion Program 

Summary of Technical Information in the Application. In LRA Section B.2.18, the applicant 
described the existing Flow Accelerated Corrosion Program and claimed consistency with GALL 
AMP XI.M17, "Flow-Accelerated Corrosion." 

The applicant stated that this program is based on EPRI guidelines in Nuclear Safety Analysis 
Center-202L-R2, "Recommendations for an Effective Flow Accelerated Corrosion Program." 
The program includes analyses to determine critical locations. The applicant performs initial 
inspections to determine the extent of thinning, using ultrasonic or other approved inspection 
techniques and follow-up inspections to confirm the predictions. 

Staff Evaluation. The staff reviewed those portions of the applicant's Flow-Accelerated 
Corrosion Program that the applicant claimed conSistency with GALL AMP XI.M17 and found 
they are consistent with this GALL AMP. The staff also confirmed that the plant program 
contains all of the elements of the referenced GALL Report program and the conditions at the 
plant are bounded by the conditions for which the GALL Report is evaluated. The staff held 
onsite interviews with the applicant's technical personnel to confirm these results. 

The staff reviewed the applicant's license renewal basis documents for the Flow-Accelerated 
Corrosion Program and confirmed that the program's scope includes the systems and 
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components that could be affected by flow-accelerated corrosion (FAC). The staff finds the
applicant's Flow-Accelerated Corrosion Program acceptable because it conforms to the
recommended GALL AMP XI.M17.

The staff reviewed the operating experience provided in the LRA and interviewed the applicant's
technical personnel to confirm that the plant-specific operating experience did not reveal any
aging effects not bounded by the GALL Report. The staff also confirmed that applicable aging
effects and industry and plant-specific operating experience have been reviewed by the
applicant and are evaluated in the GALL Report.

Operatinq Experience. The staff also reviewed the applicant's "operating experience" discussion
provided in the applicant's license renewal basis document for the Flow-Accelerated Corrosion
Program. Additionally, the staff reviewed a sample of condition reports and confirmed that the
applicant has identified FAC and has implemented appropriate corrective actions. The staff
noted that in the last outages for Units 1 (1R17), February-April 2006 and Unit 2 (2R12),
October-November 2006, the applicant inspected over 70 locations per unit and performed
fifteen additional examinations per unit as expanded scope. The staff also noted that the
applicant schedules and implements replacements of those steel components that are
determined to have an unacceptable amount of FAC-induced corrosion or whose rate of
corrosion predicts that the components will be unacceptable for service prior to reaching the
next scheduled inspection outage (usually scheduled RFOs). The staff reviewed the results of
the outages from Units 1 and 2 and confirms that the applicant has implemented appropriate
corrective actions.

The staff verified that the applicant has evaluated the relevant pressurized-water reactor (PWR)
operating experience identified in NRC Bulletins, GLs, and Information notices listed in the
Reference Section of GALL AMP XI. 17, for their relevance to the Flow-Accelerated Corrosion
Program. The applicant has used this information or has performed an engineering evaluation to
justify that the relevant operating experience is not applicable to the plant designs for Units 1
and 2; or, has used the operating experience as the basis for including components evaluated in
the generic communications in its Flow-Accelerated Corrosion Program. Thus, based on this
review, the staff concludes that the applicant's program incorporates relevant operating
experience on FAC identified in applicable NRC generic communications.

Thus, based on this review, the staff has confirmed that the applicant has addressed the
relevant operating experience that is applicable to the applicant's Flow-Accelerated Corrosion
Program, and finds that the applicant's Flow-Accelerated Corrosion Program, with the
corrective actions discussed in the LRA, has been effective in identifying, monitoring, and
correcting the effects of FAC and can be expected to ensure that piping wall thickness will be
maintained above the minimum required by design.

UFSAR Supplement. In LRA Section Al.18, the applicant provided the UFSAR supplement for
the Flow-Accelerated Corrosion Program. The staff verified that the UFSAR supplement
summary description for the applicant's Flow-Accelerated Corrosion Program conforms to the
staff's guidance found in SRP-LR Table 3.4-2.

Based on this review, the staff finds that FSAR Supplement Section A. 1.18 provides an
acceptable FSAR Supplement summary description of the applicant's Flow-Accelerated
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components that could be affected by flow-accelerated corrosion (FAC). The staff finds the 
applicant's Flow-Accelerated Corrosion Program acceptable because it conforms to the 
recommended GALL AMP XI.M17. 

The staff reviewed the operating experience provided in the LRA and interviewed the applicant's 
technical personnel to confirm that the plant-specific operating experience did not reveal any 
aging effects not bounded by the GALL Report. The staff also confirmed that applicable aging 
effects and industry and plant-specific operating experience have been reviewed by the 
applicant and are evaluated in the GALL Report. 

Operating Experience. The staff also reviewed the applicant's "operating experience" discussion 
provided in the applicant's license renewal basis document for the Flow-Accelerated Corrosion 
Program. Additionally, the staff reviewed a sample of condition reports and confirmed that the 
applicant has identified FAC and has implemented appropriate corrective actions. The staff 
noted that in the last outages for Units 1 (1 R17), February-April 2006 and Unit 2 (2R12), 
October-November 2006, the applicant inspected over 70 locations per unit and performed 
fifteen additional examinations per unit as expanded scope. The staff also noted that the 
applicant schedules and implements replacements of those steel components that are 
determined to have an unacceptable amount of FAC-induced corrosion or whose rate of 
corrosion predicts that the components will be unacceptable for service prior to reaching the 
next scheduled inspection outage (usually scheduled RFOs). The staff reviewed the results of 
the outages from Units 1 and 2 and confirms that the applicant has implemented appropriate 
corrective actions. 

The staff verified that the applicant has evaluated the relevant pressurized-water reactor (PWR) 
operating experience identified in NRC Bulletins, GLs, and Information notices listed in the 
Reference Section of GALL AMP X1.17, for their relevance to the Flow-Accelerated Corrosion 
Program. The applicant has used this information or has performed an engineering evaluation to 
justify that the relevant operating experience is not applicable to the plant designs for Units 1 
and 2; or, has used the operating experience as the basis for including components evaluated in 
the generic communications in its Flow-Accelerated Corrosion Program. Thus, based on this 
review, the staff concludes that the applicant's program incorporates relevant operating 
experience on FAC identified in applicable NRC generic communications. 

Thus, based on this review, the staff has confirmed that the applicant has addressed the 
relevant operating experience that is applicable to the applicant's Flow-Accelerated Corrosion 
Program, and finds that the applicant's Flow-Accelerated Corrosion Program, with the 
corrective actions discussed in the LRA, has been effective in identifying, monitoring, and 
correcting the effects of FAC and can be expected to ensure that piping wall thickness will be 
maintained above the minimum required by design. 

UFSAR Supplement. In LRA Section A 1.18, the applicant provided the UFSAR supplement for 
the Flow-Accelerated Corrosion Program. The staff verified that the UFSAR supplement , 
summary description for the applicant's Flow-Accelerated Corrosion Program conforms to the 
staff's guidance found in SRP-L~ Table 3.4-2. 

Based on this review, the staff finds that FSAR Supplement Section A.1.18 provides an 
acceptable FSAR Supplement summary description of the applicant's Flow-Accelerated 
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Corrosion Program because it is consistent with the FSAR Supplement summary description for
Flow-Accelerated Corrosion Program found in the SRP-LR.

Conclusion. Based on its review, the staff finds the applicant's Flow-Accelerated Corrosion
Program acceptable because it is consistent with the GALL Report and the plant is bounded by
the conditions set forth in the GALL Report for this AMP. The staff also finds that the program
will adequately manage the aging effects so that the intended functions will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and finds that
it provides an adequate summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.1.11 Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements Program

Summary of Technical Information in the Application. In LRA Section B.2.21, the applicant
stated that the Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Program is a new program that is consistent with
GALL AMP XI.E3, "Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49
Environmental Qualification Requirement."

The applicant also stated that the purpose of this AMP will be to demonstrate that inaccessible,
non-EQ medium-voltage cables, susceptible to aging effects caused by moisture and voltage
stress, will be managed such that there is reasonable assurance that the cables will perform
their intended function in accordance with the CLB during the period of extended operation.

Staff Evaluation. The staff reviewed the LRA and onsite bases documents related to the
Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49 Environmental Qualification
Requirements Program in which the applicant claimed consistency with GALL AMP X1.E3.

The staff reviewed the applicant's inaccessible medium-voltage cable documents and confirmed
them to be consistent with GALL AMP XI.E3. The staff also confirmed that the plant program
contains all of the elements of the referenced GALL program and that the conditions at the plant
are bounded by the conditions for which the GALL report is evaluated. The staff held onsite
interviews with the applicant's technical personnel to confirm these results. Within the Scope of
Program element, the staff found that the applicant did not define the elements "significant
moisture" and "significant voltage," contrary to GALL AMP XI.E3.

In RAI B.2.21-1, dated May 15, 2008, the staff requested that the applicant define the program
elements "significant moisture" and "significant voltage" or provide a technical justification for
why the definition is not required.

In its response to RAI B.2.21-1, dated June 17, 2008, the applicant stated that the Scope of
Program element of LRA, Section B.2.21, "Inaccessible Medium-Voltage Cables Not Subject to
10 CFR 50.49 Environmental Qualification Requirements Program" for BVPS, is revised to
include the definition of "significant moisture" and "significant voltage," as defined in GALL
AMP XI.E3 as follows:

"Significant moisture" exposure is defined as periodic exposure to moisture that
lasts more than a few days (e.g., cable in standing water). Periodic exposure to
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Corrosion Program because it is consistent with the FSAR Supplement summary description for 
Flow-Accelerated Corrosion Program found in the SRP-LR. 

Conclusion. Based on its review, the staff finds the applicant's Flow-Accelerated Corrosion 
Program acceptable because it is consistent with the GALL Report and the plant is bounded by 
the conditions set forth in the GALL Report for this AMP. The staff also finds that the program 
will adequately manage the aging effects so that the intended functions will be maintained 
consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and finds that 
it provides an adequate summary description of the program, as required by 10 CFR 54.21 (d). 

3.0.3.1.11 Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49 Environmental 
Qualification Requirements Program 

Summary of Technical Information in the Application. In LRA Section B.2.21, the applicant 
stated that the Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49 
Environmental Qualification Requirements Program is a new program that is consistent with 
GALL AMP XI,E3, "Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49 
Environmental Qualification Requirement." 

The applicant also stated that the purpose of this AMP will be to demonstrate that inaccessible, 
non-EQ medium-voltage cables, susceptible to aging effects caused by moisture and voltage 
stress, will be managed such that there is reasonable assurance that the cables will perform 
their intended function in accordance with the CLB during the period of extended operation. 

Staff Evaluation. The staff reviewed the LRA and onsite bases documents related to the 
Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49 Environmental Qualification 
Requirements Program in which the applicant claimed consistency with GALL AMP X1.E3. 

The staff reviewed the applicant's inaccessible medium-voltage cable documents and confirmed 
them to be consistent with GALL AMP X1.E3. The staff also confirmed that the plant program 
contains a/l of the elements of the referenced GALL program and that the conditions at the plant 
are bounded by the conditions for which the GALL report is evaluated. The staff held onsite 
interviews with the applicant's technical personnel to confirm these results. Within the Scope of 
Program element, the staff found that the applicant did not define the elements "significant 
moisture" and "significant voltage," contrary to GALL AMP XI,E3. 

In RAI B.2.21-1, dated May 15, 2008, the staff requested that the applicant define the program 
elements "significant moisture" and "significant voltage" or provide a technical justification for 
why the definition is not required. 

In its response to RAI B.2.21-1, dated June 17, 2008, the applicant stated that the Scope of 
Program element of LRA, Section B.2.21, "Inaccessible Medium-Voltage Cables Not Subject to 
10 CFR 50.49 Environmental Qualification Requirements Program" for BVPS, is revised to 
include the definition of "significant moisture" and "significant voltage," as defined in GALL 
AMP XI,E3 as follows: 

"Significant moisture" exposure is defined as periodic exposure to moisture that 
lasts more than a few days (e.g., cable in standing water). Periodic exposure to 
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moisture which lasts less than a few days (i.e., normal rain and drain) is not
significant.

"Significant voltage" exposure is defined as being subjected to system voltage
for more than twenty-five percent (25%) of the time.

Based on its review, the staff finds the applicant's response to RAI B.2.21-1 acceptable because
the applicant amended LRA Section B.2.21 to add definitions for "significant moisture" and
significant voltage" that are consistent with GALL AMP XI.E3. Therefore, the staff's concern
described in RAI B.2.21-1 is resolved.

Under the program description, GALL AMP XI.E3 identifies NUREG/CR-5643, IEEE Std. P1205,
SAND96-0344, EPRI TR-1 09619, and EPRI TR-103834-P1-2 as the basis for technical
information and guidance. However, the applicant did not identify these documents as the basis
for its BVPS AMP B.2.21, "Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Program."

In RAI B.2.21-2, dated May 15, 2008, the staff requested that the applicant identify specific
documents used as technical information and guidance considered in the Inaccessible
Medium-Voltage Cables Not Subject to 10 CFR 50.49 Environmental Qualification
Requirements Program or provide a justification as to why consideration of the above
documents are not necessary.

In response to RAI B.2.21-2, dated June 17, 2008, the applicant stated that the technical
information and guidance of NUREG/CR-5643, IEEE Std. 1205, SAND 96-0344, and EPRI
TR-1 09619 were used in developing its "Inaccessible Medium-Voltage Cables Not Subject to
10 CFR 50.49 Environmental Qualification Requirement Program as described in LRA
Section B.2.21. These documents are listed as cited references in the BVPS Program
Evaluation Document for the Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49
Environmental Qualification Program.

Full Reference Listing:

1. NUREG/CR-5643, "Insights Gained From Aging Research," dated March, 1992.

2. IEEE Standard 1205-2000, "IEEE Guide for Assessing, Monitoring, and Mitigating
Aging Effects on Class 1 E Equipment Used in Nuclear Power Generating Stations,"
Revision of IEEE Std. 1205-2000, March 30, 2000.

3. SAND96-0344, "Aging Management Guideline for Commercial Nuclear Power
Plants - Electrical Cable and Terminations," September, 1996.

4. EPRI TR-1 09619, "Guideline for the Management of Adverse Localized Equipment
Environment," Revision Final, June, 1999.

5. EPRI TR-103834-P1-2, "Effects of Moisture on the Life of Power Plant Cables,"
Revision Final, August, 1994.
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moisture which lasts less than a few days (Le., normal rain and drain) is not 
significant. 

"Significant voltage" exposure is defined as being subjected to system voltage 
for more than twenty-five percent (25%) of the time. 

Based on its review, the staff finds the applicant's response to RAI B.2.21-1 acceptable because 
the applicant amended LRA Section B.2.21 to add definitions for "significant moisture" and 
significant voltage" that are consistent with GALL AMP XI.E3. Therefore, the staff's concern 
described in RAI B.2.21-1 is resolved. 

Under the program description, GALL AMP XI.E3 identifies NUREG/CR-5643, IEEE Std. P1205, 
SAND96-0344, EPRI TR-109619, and EPRI TR-103834-P1-2 as the basis for technical 
information and guidance. However, the applicant did not identify these documents as the basis 
for its BVPS AMP B.2.21, "Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49 
Environmental Qualification Requirements Program." 

In RAI B.2.21-2, dated May 15, 2008, the staff requested that the applicant identify specific 
documents used as technical information and guidance considered in the Inaccessible 
Medium-Voltage Cables Not Subject to 10 CFR 50.49 Environmental Qualification 
Requirements Program or provide a justification as to why consideration of the above 
documents are not necessary. 

In response to RAI B.2.21-2, dated June 17, 2008, the applicant stated that the technical 
information and guidance of NUREG/CR-5643, IEEE Std. 1205, SAND 96-0344, and EPRI 
TR-109619 were used in developing its "Inaccessible Medium-Voltage Cables Not Subject to 
10 CFR 50.49 Environmental Qualification Requirement Program as described in LRA 
Section B.2.21. These documents are listed as cited references in the BVPS Program 
Evaluation Document for the Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49 
Environmental Qualification Program. 
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Based on its review, the staff finds the applicant response to RAI B.2.21-2 acceptable because
the applicant has confirmed the use of technical information and guidance of the staff and
industry guidance documents to develop the Inaccessible Medium-Voltage Cables Not Subject
to 10 CFR 50.49 Environmental Qualification Requirements Program. The staff notes that the
applicant has listed these documents in its program evaluation document. Therefore, the staff's
concern described in RAI B.2.21-2 is resolved.

Operating Experience. The staff reviewed the operating experience reports, including a sample
of condition reports, and interviewed the applicant's technical staff to confirm that the plant-
specific operating experience did not reveal any degradation not bounded by industry
experience. LRA Section B.2.21 states that the inaccessible medium-voltage cables is a new
program for which there is not plant-specific operating experience for program effectiveness.
Industry and plant-specific operating experience will be evaluated in the development and
implementation of this program. GALL AMP XI.E3 states that operating experience has shown
that cross linked polyethylene or high molecular weight polyethylene insulation materials are
most susceptible to water tree formation. The formation and growth of water trees varies directly
with operating voltage. Also, minimizing exposure to moisture minimizes the potential for the
development of water treeing.

In LRA Section B.2.21, the applicant also states that currently it has a manhole inspection
program which identifies and evaluates water collection in the manholes. The applicant further
stated that this prevention program has been effective in monitoring and evaluating the
exposure of water to cable and cable supports located in manholes. The staff noted during the
audit that in Corrective Report 04-03545, the applicant discovered that the Manhole 1 EMH-1 9A
Duct 944 had 34 inches of water in it during performance of its manhole inspection for water
induced damage in 2004. The water was removed, and the lower cable tray was severely
deteriorated to the point where one of the ladder runs of the tray had fallen out and the tray
support brackets were also badly rusted. The applicant's manhole inspection was last
performed in September 2006. The findings included missing seals, cracked walls, corroded
supports, and water intrusion, but no cable damage was found. In reviewing the corrective
report, the staff noted that certain manholes had chronic flooding problems. These manholes,
numbered 1 EMH-8A, 8B, and 15, are located below grade near the intake structure and
repeatedly had water levels of 10 to 15 feet. Manholes 1 EMH - 8A&8B contain safety-related
cables from both Units 1 and 2. Based on the above, the staff was concerned that the
applicant's corrective actions and periodic inspection for water collection in the manholes were
not adequate.

In RAI B.2.21-3, dated May 15, 2008, the staff requested that the applicant provide a technical
justification as to (a) how the applicant's proposed once every two-year water inspection of the
manholes is adequate to ensure that the cables are kept from experiencing significant moisture
during the period of extended operation; (b) how the applicant adjusts the inspection frequency
based on operating experience, and (c) what are the applicant's corrective actions to address
submerged cable conditions that exist in certain manholes.

In its response to RAI B.2.21-3, dated June 17, 2008, the applicant stated that Corrective
Report 04-03545 identified water in manhole 1 EMH-1 9A Duct 944, and engineering performed
an inspection of the cable and tray after the water was removed. Corrective Action 04-03545-1
requires that other manholes be inspected for this condition. Manholes 1 EMH-08A&B were
inspected and found to have water in them, although the depth of water was not provided.
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Based on its review, the staff finds the applicant response to RAI B.2.21-2 acceptable because 
the applicant has confirmed the use of technical information and guidance of the staff and 
industry guidance documents to develop the Inaccessible Medium-Voltage Cables Not Subject 
to 10 CFR 50.49 Environmental Qualification Requirements Program. The staff notes that the 
applicant has listed these documents in its program evaluation document. Therefore, the staff's 
concern described in RAI B.2.21-2 is resolved. 

Operating Experience. The staff reviewed the operating experience reports, including a sample 
of condition reports, and interviewed the applicant's technical staff to confirm that the plant
specific operating experience did not reveal any degradation not bounded by industry 
experience. LRA Section B.2.21 states that the inaccessible medium-voltage cables is a new 
program for which there is not plant-specific operating experience for program effectiveness. 
Industry and plant-specific operating experience will be evaluated in the development and 
implementation of this program. GALL AMP XI.E3 states that operating experience has shown 
that cross linked polyethylene or high molecular weight polyethylene insulation materials are 
most susceptible to water tree formation. The formation and growth of water trees varies directly 
with operating voltage. Also, minimizing exposure to moisture minimizes the potential for the 
development of water treeing. 

In LRA Section B.2.21, the applicant also states that currently it has a manhole inspection 
program which identifies and evaluates water collection in the manholes. The applicant further 
stated that this prevention program has been effective in monitoring and evaluating the 
exposure of water to cable and cable supports located in manholes. The staff noted during the 
audit that in Corrective Report 04-03545, the applicant discovered that the Manhole 1 EMH-19A 
Duct 944 had 34 inches of water in it during performance of its manhole inspection for water 
induced damage in 2004. The water was removed, and the lower cable tray was severely 
deteriorated to the point where one of the ladder runs of the tray had fallen out and the tray 
support brackets were also badly rusted. The applicant's manhole inspection was last 
performed in September 2006. The findings included missing seals, cracked walls, corroded 
supports, and water intrusion, but no cable damage was found. In reviewing the corrective 
report, the staff noted that certain manholes had chronic flooding problems. These manholes, 
numbered 1 EMH-BA, BB, and 15, are located below grade near the intake structure and 
repeatedly had water levels of 10 to 15 feet. Manholes 1 EMH - BA&BB contain safety-related 
cables from both Units 1 and 2. Based on the above, the staff was concerned that the 
applicant's corrective actions and periodic inspection for water collection in the manholes were 
not adequate. 

In RAI B.2.21-3, dated May 15, 200B, the staff requested that the applicant provide a technical 
justification as to (a) how the applicant's proposed once every two-year water inspection of the 
manholes is adequate to ensure that the cables are kept from experiencing significant moisture 
during the period of extended operation; (b) how the applicant adjusts the inspection frequency 

. based on operating experience, and (c) what are the applicant's corrective actions to address 
submerged cable conditions that exist in certain manholes. 

In its response to RAI B.2.21-3, dated June 17, 200B, the applicant stated that Corrective 
Report 04-03545 identified water in manhole 1 EMH-19A Duct 944, and engineering performed 
an inspection of the cable and tray after the water was removed. Corrective Action 04-03545-1 
requires that other manholes be inspected for this condition. Manholes 1 EMH-OBA&B were 
inspected and found to have water in them, although the depth of water was not provided. 
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Engineering performed a visual evaluation of the cable conditions and determined that the
cables were acceptable. The cable submergence issue had been previously addressed in
Corrective Reports 02-02302 and 02-02348.

The applicant further stated that historical operating experience information from 2001, included
in the documentation for Corrective Action 04-03545-1, was presented to the NRC Resident
Inspector on October 26, 2001. The historical information identified certain manholes with
chronic flooding problems. These manholes, numbered 1 EMH-8A, 8B, and 15, are located
below grade near the intake structure and were repeatedly found to have water levels of 10 to
15 feet. The plant operating experience was used as input to the existing BVPS manhole
inspection program. The applicant also stated that the program, as described in LRA
Section B.2.21, requires that the applicant take periodic actions, at least once every two years,
to prevent cables from being exposed to significant moisture. These include inspecting for water
collection in cable manholes and conduit, and draining water, as needed. The applicant further
stated this program requirement is consistent with GALL AMP XI.E3, Element 2 and states that
the maximum period allowed between inspections is two years. Also, LRA Section B.2.21, under
the heading, "Detection of Aging Effects" stated:

This inspection frequency will be based on actual plant experience with water
accumulation in the manhole, with the first inspection to be completed prior to
the period of extended operation.

The applicant stated that plant-specific and industry operating experience will be used to identify
areas for program improvement, including adjustment of the manhole inspection frequency.
Therefore, plant inspection results and industry operating experience will be evaluated to
determine if the manhole inspection frequency needs to be adjusted to ensure the cables are
not exposed to significant moisture. The applicant further stated that as indicated by the
corrective action to Corrective Report 04-03545, indication of water and cable submergence are
visually evaluated by engineering using the BVPS Corrective Action Program, and further
actions are taken based on the evaluation.

During the regional onsite inspection performed during the week of June 23, 2008, the staff
found water in the manholes that contain safety-related cables. The staff determined that these
incidents demonstrate that the corrective actions described by the applicant have not been
properly implemented, or were not adequate. In light of this operating experience, the staff is
concerned that inaccessible medium-voltage cables that have been submerged for a period of
time may be degraded and may not perform their intended function during the period of
extended operation. The staff finds that the applicant has not used the operating experience for
program improvement and enhancement, including adjustment of the manhole inspection
frequency and/or using automatic means, if frequent inspection fails to keep the cables dry.

In a letter dated September 8, 2008, the applicant stated that LRA Section B.2.21 requires
replacement of the entire section, because the program is being changed from a new program
that is consistent with the GALL Report, to a new plant-specific program.

The staff noted that FENOC concluded that that all inaccessible medium-voltage cables within
the scope of the new plant-specific program are suitable for operation in a submerged water
environment.
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Engineering performed a visual evaluation of the cable conditions and determined that the 
cables were acceptable. The cable submergence issue had been previously addressed in 
Corrective Reports 02-02302 and 02-02348. 

The applicant further stated that historical operating experience information from 2001, included 
in the documentation for Corrective Action 04-03545-1 , was presented to the NRC Resident 
Inspector on October 26, 2001. The historical information identified certain manholes with 
chronic flooding problems. These manholes, numbered 1 EMH-8A, 8B, and 15, are located 
below grade near the intake structure and were repeatedly found to have water levels of 10 to 
15 feet. The plant operating experience was used as input to the existing BVPS manhole 
inspection program. The applicant also stated that the program, as described in LRA 
Section B.2.21, requires that the applicant take periodic actions, at least once every two years, 
to prevent cables from being exposed to significant moisture. These include inspecting for water 
collection in cable manholes and conduit, and draining water, as needed. The applicant further 
stated this program requirement is consistent with GALL AMP XI.E3, Element 2 and states that 
the maximum period allowed between inspections is two years. Also, LRA Section B.2.21, under 
the heading, "Detection of Aging Effects" stated: 

This inspection frequency will be based on actual plant experience with water 
accumulation in the manhole, with the first inspection to be completed prior to 
the period of extended operation. 

The applicant stated that plant-specific and industry operating experience will be used to identify 
areas for program improvement, including adjustment of the manhole inspection frequency. 
Therefore, plant inspection results and industry operating experience will be evaluated to 
determine if the manhole inspection frequency needs to be adjusted to ensure the cables are 
not exposed to significant moisture. The applicant further stated that as indicated by the 
corrective action to Corrective Report 04-03545, indication of water and cable submergence are 
visually evaluated by engineering using the BVPS Corrective Action Program, and further 
actions are taken based on the evaluation. 

During the regional onsite inspection performed during the week of June 23, 2008, the staff 
found water in the manholes that contain safety-related cables. The staff determined that these 
incidents demonstrate that the corrective actions described by the applicant have not been 
properly implemented, or were not adequate. In light of this operating experience, the staff is 
concerned that inaccessible medium-voltage cables that have been submerged for a period of 
time may be degraded and may not perform their intended function during the period of 
extended operation. The staff finds that the applicant has not used the operating experience for 
program improvement and enhancement, including adjustment of the manhole inspection 
frequency and/or using automatic means, if frequent inspection fails to keep the cables dry. 

In a letter dated September 8, 2008, the applicant stated that LRA Section B.2.21 requires 
replacement of the entire section, because the program is being changed from a new program 
that is consistent with the GALL Report, to a new plant-specific program. 

The staff noted that FENOC concluded that that all inaccessible medium-voltage cables within 
the scope of the new plant-specific program are suitable for operation in a submerged water 
environment. 
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The GALL Report does not require inspection and testing of cables that are approved/qualified
for submerged environment (i.e., submarine cables). Therefore, the applicant did not identify an
AERM for the BVPS cables. However, the staff notes that FENOC has concluded that periodic
inspection and testing of submerged medium-voltage cables was conservative to confirm that
the aging effects are not occurring, and is revising the program to be plant-specific. Pending the
staff's review of cable qualification for submergence (i.e., submarine cables), this issue was
identified as open item 01 3.0.3.1.11-1.

During a conference call with the applicant on September 5, 2008, the staff requested that the
applicant provide cable procurement and manufacturer test results to demonstrate that the in-
scope inaccessible medium-voltage cables connecting the power block to the reactor plant river
water pumps and Unit 2 service water pumps, and the emergency response facility feeder were
designed for submerged service. In a letter dated October 24, 2008, the applicant provided two
reports, "BVS-356, Specification for 5,000 V Power Cable for Beaver Valley Power Station -
Unit 1," and "2BVS-309, Specification for Insulated 5,000 V Power Cables (Final Version) for
Beaver Valley Power Station - Unit 2."

The staff reviewed the above BVPS documents and determined that an additional request for
additional information (RAI) was needed to complete the review. In a letter dated January 5,
2009, the staff issued an RAI requesting additional applicant and/or vendor evaluations to verify
that the above cables are designed for submerged applications through the period of extended
operation at BVPS Units 1 and 2.

By letter dated March 24, 2009, the applicant amended LRA (Amendment No. 35) and stated
that in order to close the staff's open item 3.0.3.1.11-1 of the BVPS Safety Evaluation Report;
the applicant would implement the following license renewal commitments prior to entering the
period of extended operation:

(1) Adopt an acceptable methodology that demonstrates that the in-scope,
continuously submerged, inaccessible, medium-voltage cables will continue to
performtheir intended function during the period of extended operation, or;

(2) Implement measures to minimize long-term submergence, or;

(3) Replace the in-scope, continuously submerged medium-voltage cables.

The applicant further stated that the above action is intended to complement the AMP identified
in BVPS LRA Amendment 23, Section B.2.21, "Inaccessible Medium-Voltage Cables Suitable
for Submergence and Not Subject to 10 CFR 50.49 Environmental Qualification Requirements."

By letters dated May 14 and May 20, 2009, the applicant amended its LRA (Amendment Nos.
36 and 37) by removing the "suitable for submergence" language from the LRA and revising
LRA Section B.2.21 and associated sections to be consistent with GALL AMP XI.E3. In
addition, the applicant clarified the commitment by stating that prior to the period of extended
operation; it will implement measures to minimize cable exposure to significant moisture. These
measures include the dewatering of manholes and the use of dewatering operating experience
to adjust the dewatering frequency to minimize cable exposure to significant moisture. Further,
the applicant defined significant moisture consistent with GALL AMP XI.E3, which states,
"Significant moisture is defined as periodic exposures to moisture that last more than a few days
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The GALL Report does not require inspection and testing of cables that are approved/qualified 
for submerged environment (i.e., submarine cables). Therefore, the applicant did not identify an 
AERM for the BVPS cables. However, the staff notes that FENOC has concluded that periodic 
inspection and testing of submerged medium-voltage cables was conservative to confirm that 
the aging effects are not occurring, and is revising the program to be plant-specific. Pending the 
staff's review of cable qualification for submergence (i.e., submarine cables), this issue was 
identified as open item 013.0.3.1.11-1. 

During a conference call with the applicant on September 5, 2008, the staff requested that the 
applicant provide cable procurement and manufacturer test results to demonstrate that the in
scope inaccessible medium-voltage cables connecting the power block to the reactor plant river 
water pumps and Unit 2 service water pumps, and the emergency response facility feeder were 
designed for submerged service. In a letter dated October 24, 2008, the applicant provided two 
reports, "BVS-356, Specification for 5,000 V Power Cable for Beaver Valley Power Station -
Unit 1 ," and "2BVS-309, Specification for Insulated 5,000 V Power Cables (Final Version) for 
Beaver Valley Power Station - Unit 2." 

The staff reviewed the above BVPS documents and determined that an additional request for 
additional information (RAI) was needed to complete the review. In a letter dated January 5, 
2009, the staff issued an RAI requesting additional applicant and/or vendor evaluations to verify 
that the above cables are designed for submerged applications through the period of extended 
operation at BVPS Units 1 and 2. 

By letter dated March 24, 2009, the applicant amended LRA (Amendment No. 35) and stated 
that in order to close the staff's open item 3.0.3.1.11-1 of the BVPS Safety Evaluation Report; 
the applicant would implement the following license renewal commitments prior to entering the 
period of extended operation: 

(1) Adopt an acceptable methodology that demonstrates that the in-scope, 
continuously submerged, inaccessible, medium-voltage cables will continue to 
perform their intended function during the period of extended operation, or; 

(2) Implement measures to minimize long-term submergence, or; 

(3) Replace the in-scope, continuously submerged medium-voltage cables. 

The applicant further stated that the above action is intended to complement the AMP identified 
in BVPS LRA Amendment 23, Section B.2.21, "Inaccessible Medium-Voltage Cables Suitable 
for Submergence and Not Subject to 10 CFR 50.49 Environmental Qualification Requirements." 

By letters dated May 14 and May 20, 2009, the applicant amended its LRA (Amendment Nos. 
36 and 37) by removing the "suitable for submergence" language from the LRA and revising 
LRA Section B.2.21 and associated sections to be consistent with GALL AMP XI.E3. In 
addition, the applicant clarified the commitment by stating that prior to the period of extended 
operation; it will implement measures to minimize cable exposure to significant moisture. These 
measures include the dewatering of manholes and the use of dewatering operating experience 
to adjust the dewatering frequency to minimize cable exposure to significant moisture. Further, 
the applicant defined significant moisture consistent with GALL AMP XI.E3, which states, 
"Significant moisture is defined as periodic exposures to moisture that last more than a few days 
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(e.g., cable in standing water). Periodic exposures to moisture that last less than a few days
(i.e., normal rain and drain) are not significant." The applicant also revised Commitment 3 to
state that if in-scope, continuously submerged inaccessible medium-voltage cables are
replaced; these cables will be designed for submerged environments.

The issue of whether inaccessible medium-voltage cables installed at BVPS and within scope of
license renewal are designed for continuous submergence and are in compliance with the
current licensing basis is being evaluated by the staff in according with 10 CFR Part 50.
Resolving this issue under 10 CFR Part 50 is consistent with 10 CFR 54.30, "Matters not
subject to a renewal ," which states that, "If the reviews required by 10 CFR 54.21 (a) or (c)
show that there is not reasonable assurance during the current license term that licensed
activities will be conducted in accordance with the CLB, then the licensee shall take measures
under its current license, as appropriate, to ensure that the intended function of those system,
structures or components will be maintained in accordance with the CLB throughout the term of
its current license." Requirements incorporated into the current CLB operating term as a result
of the staff's Part 50 evaluation would be carried forward to the period of extended operation.

Based on the above, the staff determines that the implementation of GALL AMP XI.E3 and the
above license renewal commitments will address the issue of continuous submergence of
inaccessible medium voltage cable at BVPS for the period of extended operation. With LRA
Section B.2.21 revised to be consistent with GALL and the implementation of the above
commitments (Commitments 11 and 12 as described in Tables A.4-1 and A.5-1 for Unit 1 and
Unit 2, respectively), the applicant will be able to demonstrate that the in-scope, continuous
submerged, inaccessible medium-voltage cables will perform their intended functions by (1)
adopting an acceptable methodology that demonstrates that the in-scope, continuously
submerged, inaccessible, medium-voltage cables will continue to perform their intended function
during the period of extended operation, or (2) implementing measures to minimize long term
inaccessible medium voltage cable submergence, or (3) replacing in-scope continuous
submerged inaccessible medium voltage cable with cables designed for submerged service.
The staff finds that if the applicant implements Commitment 1 or 3, the aging effect and
mechanism due to significant moisture will not be significant for medium voltage cables that are
designed for these conditions. If the applicant implements Commitment 2, it will minimize cable
exposure to significant moisture and thus minimize the potential for insulation degradation
consistent with GALL AMP XI.E3. Consistency with GALL AMP XI.E3 and the applicant's
license renewal commitments will ensure that submerged inaccessible medium-voltage cables
will perform their intended functions consistent with the CLB during the period of extended
operation. The staff concerns with 01 3.0.3.1.11-1 are resolved.

UFSAR Supplement. The staff reviewed this Section and determines that the information in the
FSAR supplement provides an adequate description of the program as required by
10 CFR 54.21(d). The staff also verified that applicant has committed (Commitment No. 11 in
UFSAR Supplement Table A.4-1 and Commitment No. 12 in UFSAR Supplement Table A.5-1)
to implement its new Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Program

Conclusion. Based on its review, the staff finds that, the applicant's Inaccessible Medium-
Voltage Cable Not Subject to Environmental Qualification Requirements acceptable because it
is consistent with the GALL Report program elements and the plant is bounded by the
conditions set forth in the GALL Report for this AMP. The staff concludes that, the applicant has
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(e.g., cable in standing water). Periodic exposures to moisture that last less than a few days 
(Le., normal rain and drain) are not significant." The applicant also revised Commitment 3 to 
state that if in-scope, continuously submerged inaccessible medium-voltage cables are 
replaced; these cables will be designed for submerged environments. 

The issue of whether inaccessible medium-voltage cables installed at BVPS and within scope of 
license renewal are designed for continuous submergence and are in compliance with the 
current licensing basis is being evaluated by the staff in according with 10 CFR Part 50. 
Resolving this issue under 10 CFR Part 50 is consistent with 10 CFR 54.30, "Matters not 
subject to a renewal," which states that, "If the reviews required by 10 CFR 54.21 (a) or (c) 
show that there is not reasonable assurance during the current license term that licensed 
activities will be conducted in accordance with the CLB, then the licensee shall take measures 
under its current license, as appropriate, to ensure that the intended function of those system, 
structures or components will be maintained in accordance with the CLB throughout the term of 
its current license." Requirements incorporated into the current CLB operating term as a result 
of the staff's Part 50 evaluation would be carried forward to the period of extended operation. 

Based on the above, the staff determines that the implementation of GALL AMP XI.E3 and the 
above license renewal commitments will address the issue of continuous submergence of 
inaccessible medium voltage cable at BVPS for the period of extended operation. With LRA 
Section B.2.21 revised to be consistent with GALL and the implementation of the above 
commitments (Commitments 11 and 12 as described in Tables A.4-t and A.5-1 for Unit 1 and 
Unit 2, respectively), the applicant will be able to demonstrate that the in-scope, continuous 
submerged, inaccessible medium-voltage cables will perform their intended functions by (1) 
adopting an acceptable methodology that demonstrates that the in-scope, continuously 
submerged, inaccessible, medium-voltage cables will continue to perform their intended function 
during the period of extended operation, or (2) implementing measures to minimize long term 
inaccessible medium voltage cable submergence, or (3) replacing in-scope continuous 
submerged inaccessible medium voltage cable with cables designed for submerged service. 
The staff finds that if the applicant implements Commitment 1 or 3, the aging effect and 
mechanism due to significant moisture will not be significant for medium voltage cables that are 
designed for these conditions. If the applicant implements Commitment 2, it will minimize cable 
exposure to significant moisture and thus minimize the potential for insulation degradation 
consistent with GALL AMP XI.E3. Consistency with GALL AMP XI.E3 and the applicant's 
license renewal commitments will ensure that submerged inaccessible medium-voltage cables 
will perform their intended functions consistent with the CLB during the period of extended 
operation. The staff concerns with 01 3.0.3.1.11-1 are resolved. 

UFSAR Supplement. The staff reviewed this Section and determines that the information in the 
FSAR supplement provides an adequate description of the program as required by 
10 CFR 54.21(d). The staff also verified that applicant has committed (Commitment No. 11 in 
UFSAR Supplement Table A.4-1 and Commitment No. 12 in UFSAR Supplement Table A.5-1) 
to implement its new Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49 
Environmental Qualification Requirements Program 

Conclusion. Based on its review, the staff finds that, the applicant's Inaccessible Medium
Voltage Cable Not Subject to Environmental Qualification Requirements acceptable because it 
is consistent with the GALL Report program elements and the plant is bounded by the 
conditions set forth in the GALL Report for this AMP. The staff concludes that, the applicant has 
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demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this
AMP and concludes that it provides an adequate summary description of the program, as
required by 10 CFR 54.21(d).

3.0.3.1.12 Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
Program

Summary of Technical Information in the Application. In LRA Section B.2.22, the applicant
stated that the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
Program is a new program that is consistent with GALL AMP XI.M38, "Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components."

The applicant stated that the program will consist of inspections of the internal surfaces of
piping, piping components, ducting and other components within the scope of license renewal
that are not covered by other AMPs. These internal inspections are performed during the
periodic system and component surveillances or during the performance of maintenance
activities when the surfaces are made accessible for visual inspection.

Staff Evaluation. The staff reviewed those portions of the applicant's Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components Program that the applicant claimed
consistency with GALL AMP XI.M38 and found they are consistent with this GALL AMP. The
staff also confirmed that the plant program contains all of the elements of the referenced GALL
program and the conditions at the plant are bounded by the conditions for which the GALL
Report is evaluated. The staff held onsite interviews with the applicant's technical personnel to
confirm these results.

The staff reviewed the applicant's license renewal basis document for the Internal Surfaces in
Miscellaneous Piping and Ducting Components Program and confirmed that the program scope
includes all those systems for which the applicant credited this program in its AMR results. The
staff finds the applicant's Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program acceptable because it conforms to the recommended GALL
AMP XI.M38.

In comparing the elements in the applicant's AMP with GALL AMP XI.M38, the staff found that
the "acceptance criteria" element states that the program will inspect for indications of material
degradation (i.e., corrosion, cracking, fouling, etc.). However, the applicant did not define the
acceptance criteria.

In RAI B.2.22-1, dated May 22, 2008, the staff requested that the applicant define the
acceptance criteria.

In its response to RAI B.2.22-1, dated July 24, 2008, the applicant revised LRA Section B.2.22,
Acceptance Criteria, and provided details of the acceptance criteria. The applicant stated that
for painted or coated surfaces, any evidence of damaged or degraded coating is an indicator of
possible corrosion damage to the surface underneath. Therefore, evidence of damaged or
degraded coatings is unacceptable and will be evaluated through the FENOC Corrective Action
Program. The applicant further stated that any indication of cracking or fouling (i.e., built up dirt,
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demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation, as 
required by 10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this 
AMP and concludes that it provides an adequate summary description of the program, as 
required by 10 CFR 54.21 (d). 

3.0.3.1.12 Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components 
Program 

Summary of Technical Information in the Application. In LRA Section B.2.22, the applicant 
stated that the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components 
Program is a new program that is consistent with GALL AMP XI.M38, "Inspection of Internal 
Surfaces in Miscellaneous Piping and Ducting Components." 

The applicant stated that the program will consist of inspections of the internal surfaces of 
piping, piping components, ducting and other components within the scope of license renewal 
that are not covered by other AMPs. These internal inspections are performed during the 
periodic system and component surveillances or during the performance of maintenance 
activities when the surfaces are made accessible for visual inspection. 

Staff Evaluation. The staff reviewed those portions of the applicant's Inspection of Internal 
Surfaces in Miscellaneous Piping and Ducting Components Program that the applicant claimed 
consistency with GALL AMP XI.M38 and found they are consistent with this GALL AMP. The 
staff also confirmed that the plant program contains all of the elements of the referenced GALL 
program and the conditions at the plant are bounded by the conditions for which the GALL 
Report is evaluated. The staff held onsite interviews with the applicant's technical personnel to 
confirm these results. 

The staff reviewed the applicant's license renewal basis document for the Internal Surfaces in 
Miscellaneous Piping and Ducting Components Program and confirmed that the program scope 
includes all those systems for which the applicant credited this program in its AMR results. The 
staff finds the applicant's Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program acceptable because it conforms to the recommended GALL 
AMP XI.M38. 

In comparing the elements in the applicant's AMP with GALL AMP XI.M38, the staff found that 
the "acceptance criteria" element states that the program will inspect for indications of material 
degradation (i.e., corrosion, cracking, fouling, etc.). However, the applicant did not define the 
acceptance criteria. 

In RAI B.2.22-1, dated May 22, 2008, the staff requested that the applicant define the 
acceptance criteria. 

In its response to RAI B.2.22-1, dated July 24,2008, the applicant revised LRA Section B.2.22, 
Acceptance Criteria, and provided details of the acceptance criteria. The applicant stated that 
for painted or coated surfaces, any evidence of damaged or degraded coating is an indicator of 
possible corrosion damage to the surface underneath. Therefore, evidence of damaged or 
degraded coatings is unacceptable and will be evaluated through the FENOC Corrective Action 
Program. The applicant further stated that any indication of cracking or fouling (i.e., built up dirt, 
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dust, or debris) is unacceptable and will be evaluated using the Corrective Action Program. For
materials susceptible to corrosion, significant corrosion is unacceptable. This includes heavy
corrosion, localized corrosion, blistered material, pitted material, or visible loss of material due to
corrosion. The applicant also stated that a thin, light, and even layer of oxidation can provide
protection against further corrosion. It is expected in some systems, and is acceptable.

Based on its review, the staff finds the applicant's response to RAI B.2.22-1 acceptable because
that applicant has adequately defined the acceptance criteria and has revised LRA
Section B.2.22 accordingly. Therefore, the staffs concern described in RAI B.2.22-1 is resolved.

In LRA Tables 3.3.2-1, 3.3.2-2, 3.3.2-11 and 3.3.2-12, the applicant credited the Inspection of
Internal Surfaces in Miscellaneous Piping and Ducting Components Program to manage the
aging effects of cracking and reduction of heat transfer of stainless steel, aluminum, and copper
alloy <15% Zn moisture separators and heat exchangers. In LRA Section B.2.22, the applicant
stated that this program is consistent with GALL AMP XI.M38. However, the staff noted that
GALL AMP XI.M38 is credited for managing the aging effect of loss of material due to corrosion
for steel components only.

In RAI 3.3-A, dated September 3, 2008, the staff requested that the applicant justify how the
program will manage the aging effect of (a) reduction of heat transfer, or provide a plant-specific
program and (b) cracking of moisture separator, or provide a plant-specific program.

In its response to RAI 3.3-A, Part (a)i dated October 3, 2008; the applicant responded that the
Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program
manages the aging effect of reduction of heat transfer by performing visual inspection for
accumulation of dirt and debris on heat transfer surfaces. The applicant also stated that fouling
is specifically included in the GALL AMP XI.M38 in "monitoring and trending" and "acceptance
criteria" elements.

The staff reviewed the GALL AMP XI.M38 elements and noted the "monitoring and trending"
element states that results of the periodic inspections are monitored for indications of corrosion
and fouling; and the "'acceptance criteria" element states that indications of fouling that would
impact component intended function are reported and will require further evaluation. On the
basis that the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
Program requires visual inspection for accumulation of dirt and debris, and that this program is
consistent with the GALL AMP XI.M38, the staff finds the applicant response acceptable. The
staff concludes that the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program will adequately manage the aging effects of reduction of heat transfer of
the copper alloy <15% Zn heat exchanger exposed to condensation external environment
during the period of extended operation.

In its response to RAI 3.3-A, Part (b), dated October 3, 2008; the applicant stated that the
moisture separators potentially susceptible to cracking are associated with Unit 1 emergency
diesel generator air start system. The applicant further stated that the determination that
cracking is a relevant aging effect for aluminum alloys is dependent upon the presence of zinc
or magnesium above the threshold levels in the aluminum alloy. However, levels of zinc and
magnesium above these thresholds (greater than 12% zinc and/or 6% magnesium) are not
common in aluminum alloys, so the aging effect is not expected to occur. The applicant has
amended the LRA to credit the One-Time Inspection Program to confirm the absence of
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basis that the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components 
Program requires visual inspection for accumulation of dirt and debris, and that this program is 
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Components Program will adequately manage the aging effects of reduction of heat transfer of 
the copper alloy <15% Zn heat exchanger exposed to condensation external environment 
during the period of extended operation. 

In its response to RAI 3.3-A, Part (b), dated October 3, 2008; the applicant stated that the 
moisture separators potentially susceptible to cracking are associated with Unit 1 emergency 
diesel generator air start system. The applicant further stated that the determination that 
cracking is a relevant aging effect for aluminum alloys is dependent upon the presence of zinc 
or magnesium above the threshold levels in the aluminum alloy. However, levels of zinc and 
magnesium above these thresholds (greater than 12% zinc and/or 6% magnesium) are not 
common in aluminum alloys, so the aging effect is not expected to occur. The applicant has 
amended the LRA to credit the One-Time Inspection Program to confirm the absence of 

3-50 



cracking in these moisture separators, instead of the Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program that it had proposed in the LRA.

On the basis that cracking is not likely to occur in aluminum alloys and the applicant is crediting
the One-Time Inspection Program to ensure either aging is not occurring, or aging is so
insignificant that an aging management program is not warranted, the staff finds the applicant
response acceptable. The staff reviewed the One-Time Inspection Program and documented its
evaluation in SER Section 3.0.3.1.17.

Operatingi Experience. The staff reviewed the operating experience provided in the LRA and
interviewed the applicant's technical personnel to confirm that the plant-specific operating
experience did not reveal any aging effects not bounded by the GALL Report. The staff also
confirmed that the applicant has reviewed applicable aging effects and industry and
plant-specific operating experience and are evaluated in the GALL Report. Furthermore, the
staff confirmed that the applicant has addressed operating experience identified after the
issuance of the GALL Report.

Although the applicant stated that this is a new program, inspection of internal surfaces during
the performance of periodic surveillances and maintenance activities has been in effect at BVPS
in support of plant component reliability programs. The staff reviewed a sample of corrective
reports and confirmed that the applicant has identified degraded conditions in the internal
surfaces during the performance periodic surveillances and has implemented appropriate
corrective actions.

The staff finds that the applicant's Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program, with the corrective actions discussed in the LRA, will be effective
in identifying, monitoring, and correcting the aging effects and can be expected to ensure that
the systems and components within the scope of this program will continue to perform their
intended functions consistent with the CLB for the period of extended operation.

UFSAR Supplement. In LRA Section A1.22, the applicant provided the UFSAR supplement for
the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program.
The staff verified that the UFSAR Supplement summary description for the Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components Program conforms to the staff's
recommended UFSAR Supplement guidance provided in SRP-LR Table 3.3-2. The staff also
verified that, in LRA Commitment No. 12 of UFSAR Supplement Table A.4-1 and Commitment
No. 13 in UFSAR Supplement Table A.5.1, the applicant has committed to implementing its new
Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program.

Based on its review, the staff finds that UFSAR Supplement Section A.1.22 provides an
acceptable UFSAR Supplement summary description of the applicant's Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components Program because it is consistent
with the UFSAR supplement summary description of the program, as required by 10 CFR
54.21(d).

Conclusion. Based on its review, the staff finds the applicant's Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program acceptable because it is consistent
with the GALL Report and the plant is bounded by the conditions set forth in the GALL Report
for this AMP. Based on its review, the staff finds that the applicant's Internal Surfaces in
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Miscellaneous Piping and Ducting Components Program that it had proposed in the LRA. 
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Although the applicant stated that this is a new program, inspection of internal surfaces during 
the performance of periodic surveillances and maintenance activities has been in effect at BVPS 
in support of plant component reliability programs. The staff reviewed a sample of corrective 
reports and confirmed that the applicant has identified degraded conditions in the internal 
surfaces during the performance periodic surveillances and has implemented appropriate 
corrective actions. 

The staff finds that the applicant's Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Components Program, with the corrective actions discussed in the LRA, will be effective 
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Surfaces in Miscellaneous Piping and Ducting Components Program because it is consistent 
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for this AMP. Based on its review, the staff finds that the applicant's Internal Surfaces in 
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Miscellaneous Piping and Ducting Components Program will adequately manage the aging
effects so that the intended functions will be maintained consistent with the CLB for the period of
extended operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR
supplement for this AMP and finds that it provides an adequate summary description of the
program, as required by 10 CFR 54.21(d).

3.0.3.1.13 Lubricating Oil Analysis Program

Summary of Technical Information in the Application. In LRA Section B.2.24, the applicant
described the existing Lubricating Oil Analysis Program as consistent with GALL AMP XI.M39,
"Lubricating Oil Analysis." The Lubricating Oil Analysis Program maintains the lubricating oil
environment to the required quality for mechanical systems within the scope of license renewal.
The program monitors and controls abnormal levels of contaminants (i.e., primarily water and
particulates) for lubricating oil system components within the scope of license renewal to
preserve an environment not conducive to loss of material, cracking, or reduction of heat
transfer. The One-Time Inspection Program will verify the effectiveness of the Lubricating Oil
Analysis Program.

Staff Evaluation. In LRA Section B.2.24, the applicant stated that the Lubricating Oil Analysis
Program is an existing program that is consistent with GALL AMP XI.M39.

The staff reviewed those portions of the applicant's Lubricating Oil Analysis Program that the
applicant claimed consistency with GALL AMP XI.M39 and found they are consistent with this
GALL AMP. The staff also confirmed that the plant program contains all of the elements of the
referenced GALL program and the conditions at the plant are bounded by the conditions for
which the GALL Report is evaluated. The staff reviewed the applicant's Program Evaluation
Document and confirmed that the program scope includes all in-scope mechanical components
exposed to a lubricating oil environment. The staff held onsite interviews with the applicant's
technical personnel to confirm these results. The staff finds the applicant's Lubricating Oil
Analysis Program, as confirmed by the One-Time Inspection Program acceptable because it
conforms to the recommended GALL AMP XI.M39.

Operatingq Experience. In LRA AMP B.2.24, the applicant provided the following operating
experience evaluation for BVPS:

The Lubricating Oil Analysis Program is an existing program that maintains oil
systems free of contaminants (primarily water and particulates) thereby
preserving an environment that is not conducive to loss of material, cracking, or
fouling. Program activities include sampling and analysis of lubricating oil for
contaminants, water, particulates, and bearing wear materials.

Analysis of samples taken in 2006 from lube oil subsystems for several in-scope
pumps and motors showed that the oil in these components was within normal
tolerances and was satisfactory for continued use. However, the presence of
elevated amounts of water, wear particles, and contaminants in routine sampling
led to documenting the issues in the Corrective Action Program. Use of warning
level indicators to direct corrective actions prior to equipment degradation
provides evidence that the program is effective in managing aging effects caused
by oil impurities.
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Miscellaneous Piping and Ducting Components Program will adequately manage the aging 
effects so that the intended functions will be maintained consistent with the CLB for the period of 
extended operation, as required by 10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR 
supplement for this AMP and finds that it provides an adequate summary description of the 
program, as required by 10 CFR 54.21(d). 

3.0.3.1.13 Lubricating Oil Analysis Program 

Summary of Technical Information in the Application. In LRA Section B.2.24, the applicant 
described the existing Lubricating Oil Analysis Program as consistent with GALL AMP XLM39, 
"Lubricating Oil Analysis." The Lubricating Oil Analysis Program maintains the lubricating oil 
environment to the required quality for mechanical systems within the scope of license renewal. 
The program monitors and controls abnormal levels of contaminants (i.e., primarily water and 
particulates) for lubricating oil system components within the scope of license renewal to 
preserve an environment not conducive to loss of material, cracking, or reduction of heat 
transfer. The One-Time Inspection Program will verify the effectiveness of the Lubricating Oil 
Analysis Program. 

Staff Evaluation. In LRA Section B.2.24, the applicant stated that the Lubricating Oil Analysis 
Program is an existing program that is consistent with GALL AMP XLM39. 

The staff reviewed those portions of the applicant's Lubricating Oil Analysis Program that the 
applicant claimed consistency with GALL AMP XLM39 and found they are consistent with this 
GALL AMP. The staff also confirmed that the plant program contains all of the elements of the 
referenced GALL program and the conditions at the plant are bounded by the conditions for 
which the GALL Report is evaluated. The staff reviewed the applicant's Program Evaluation 
Document and confirmed that the program scope includes all in-scope mechanical components 
exposed to a lubricating oil environment. The staff held onsite interviews with the applicant's 
technical personnel to confirm these results. The staff finds the applicant's Lubricating Oil 
Analysis Program, as confirmed by the One-Time Inspection Program acceptable because it 
conforms to the recommended GALL AMP XLM39. 

Operating Experience. In LRA AMP B.2.24, the applicant provided the following operating 
experience evaluation for BVPS: 

The Lubricating Oil AnalYSis Program is an existing program that maintains oil 
systems free of contaminants (primarily water and particulates) thereby 
preserving an environment that is not conducive to loss of material, cracking, or 
fouling. Program activities include sampling and analysis of lubricating oil for 
contaminants, water, particulates, and bearing wear materials. 

Analysis of samples taken in 2006 from lube oil subsystems for several in-scope 
pumps and motors showed that the oil in these components was within normal 
tolerances and was satisfactory for continued use. However, the presence of 
elevated amounts of water, wear particles, and contaminants in routine sampling 
led to documenting the issues in the Corrective Action Program. Use of warning 
level indicators to direct corrective actions prior to equipment degradation 
provides evidence that the program is effective in managing aging effects caused 
by oil impurities. 
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The BVPS practice of regular lube oil system analysis is consistent with industry
operating experience in which significant and potentially disabling failures could
have been prevented by following this same policy. A specific example is
described in NRC Information Notice, 2001-06 in which a 40-fold increase in
particle count for the lube oil in a high-head SI pump thrust bearing was not
recognized as a potential indicator of bearing damage.

Other good practices such as assessing the storage and distribution of
lubricating oil from the site warehouse helps to ensure that high quality
contaminant-free oil is added to the lubricating systems for in-scope pumps and
motors.

The BVPS Lubricating Oil Analysis Program incorporates operating experience
from the sampling and testing of lubricating oil for the various in-scope pump and
motor bearing packages. Operating experience has shown that a precursor event
to bearing failures is elevated lubricating oil particulate concentration. The
program is designed to detect this elevated particulate concentration which
allows preemptive actions such as oil replacement to be performed prior to loss
of intended function. Current operating experience (Corrective Action Program
documents, Information Notices, etc.) validates the effectiveness of the BVPS
Lubricating Oil Analysis Program. The BVPS Lubricating Oil Analysis Program
has been effective at managing aging effects by periodically sampling and
analyzing lubricating oil from these in-scope components.

The staff reviewed the operating experience provided in the LRA and interviewed the applicant's
technical personnel to confirm that the plant-specific operating experience did not reveal any
aging effects not bounded by the GALL Report. The staff also confirmed that applicable aging
effects and industry and plant-specific operating experience have been evaluated and
incorporated into the BVPS Lubricating Oil Analysis Program.

During the audit and review, the staff noted that the applicant's program is implemented through
site-specific procedures and that the procedures incorporate appropriate American Society for
Testing of Materials (ASTM) standards for the collection and testing of lubricating oil samples
(i.e., ASTM D 6595 for determining presence of wear materials and contaminants, and ASTM D
6304 for determining presence of water in lubricating oil), and other appropriate industry
standards. The staff also confirmed that the plant-specific procedures contain the acceptance
criteria in accordance with the industry standards upon which the procedures are based. The
staff noted that when lubricating oil parameters are found outside of tolerances defined in the
plant-specific procedures, the procedure directs that the condition is documented in the
condition reporting process to determine causes and to effect appropriate corrective actions,
including actions to revise the acceptance criteria or the sampling and testing frequencies, if
required.

The staff noted that the applicant's program also incorporates industry operating experience
such as that provided in NRC Information Notices (INs) and that the industry operating
experience is evaluated to determine adverse trends that could impact the ability of the
lubricating oil analyses to conservatively predict equipment failures. The staff noted that the
applicant's program also is subject to periodic self assessments and QA reviews and that the
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applicant uses these quality reviews to insure that the program incorporates industry and
plant-specific operating experience and to adjust the program elements of the AMP accordingly,
if the need arises.

Based on its review, the staff finds that the applicant's Lubricating Oil Analysis Program has
been effective in monitoring, controlling, and correcting the aging effects of components within
the scope of this program because (a) the applicant is implementing its program in accordance
with appropriate ASTM standards for monitoring of lubricating oil quality, (b) the applicant
appropriately takes prompt corrective actions when the lube oil property and quality are out of
specification with the ASTM standards, and (c) the program includes periodic self assessments
and QA controls that are used to adjust and improve the programs based on past performance.

UFSAR Supplement. In LRA Section A.1.24, the applicant provided the UFSAR supplement for
the Lubricating Oil Analysis Program. The staff reviewed this Section and determines that the
information in the UFSAR Supplement provided an adequate summary description of the
program, as required by 10 CFR 54.21(d), and is consistent with the guidance for the lubricating
oil analysis program found in SRP-LR Table 3.1-2.

Conclusion. Based on its review, the staff finds the applicant's Lubricating Oil Analysis Program
acceptable because it is consistent with the GALL Report and the plant is bounded by the
conditions set forth in the GALL Report for this AMP. Based on its review, the staff finds that the
applicant's program will adequately manage the aging effects so that the intended functions will
be maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMP and finds that
it provides an adequate summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.1.14 Metal Enclosed Bus Program (Unit 2)

Summary of Technical Information in the Application. In LRA, Section B.2.26, the applicant
stated that the Metal Enclosed Bus Program is a new program that is consistent with GALL
AMP XI.E4, "Metal Enclosed Bus."

The applicant stated that in-scope metal enclosed bus internal surfaces will be visually
inspected for aging degradation of insulating and conductive components. This visual inspection
will also identify evidence of foreign debris, excessive dust buildup, or moisture intrusion. The
applicant further states that the bus insulating system, including the internal supports, will be
visually inspected for structural integrity and signs of aging degradation. A sample of accessible
bolted connections will be checked for loose connection using thermography. The applicant will
complete inspections prior to the period of extended operation and every 10 years thereafter.

Staff Evaluation. The staff reviewed the LRA and the applicant's onsite bases documents
related to the Metal Enclosed Bus Program in which the applicant claimed consistency with
GALL AMP X1.E4.

The staff reviewed the applicant's metal enclosed bus documents and confirmed them to be
consistent with GALL AMP XI.E4. The staff also confirmed that the plant program contains all of
the elements of the referenced GALL program and that the conditions at the plant are bounded
by the conditions for which the GALL report is evaluated. The staff held onsite interviews with
the applicant's technical personnel to confirm these results.
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applicant uses these quality reviews to insure that the program incorporates industry and 
plant-specific operating experience and to adjust the program elements of the AMP accordingly, 
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10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and finds that 
it provides an adequate summary description of the program, as required by 10 CFR 54.21 (d). 
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Summary of Technical Information in the Application. In LRA, Section B.2.26, the applicant 
stated that the Metal Enclosed Bus Program is a new program that is consistent with GALL 
AMP XI,E4, "Metal Enclosed Bus." 

The applicant stated that in-scope metal enclosed bus internal surfaces will be visually 
inspected for aging degradation of insulating and conductive components. This visual inspection 
will also identify evidence of foreign debris, excessive dust buildup, or moisture intrusion. The 
applicant further states that the bus insulating system, including the internal supports, will be 
visually inspected for structural integrity and signs of aging degradation. A sample of accessible 
bolted connections will be checked for loose connection using thermography. The applicant will 
complete inspections prior to the period of extended operation and every 10 years thereafter. 

Staff Evaluation. The staff reviewed the LRA and the applicant's onsite bases documents 
related to the Metal Enclosed Bus Program in which the applicant claimed consistency with 
GALL AMP X1.E4. 

The staff reviewed the applicant's metal enclosed bus documents and confirmed them to be 
consistent with GALL AMP X1.E4. The staff also confirmed that the plant program contains all of 
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by the conditions for which the GALL report is evaluated. The staff held onsite interviews with 
the applicant's technical personnel to confirm these results. 
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In LRA Section B.2.26, the applicant stated that the metal enclosed bus is only applicable to the
480 Vac metal enclosed bus feeders to emergency substations (2-8 and 2-9) for Unit 2. It also
stated that there is no in-scope metal enclosed bus at Unit 1. The applicant stated that UFSAR
Section 8.4 for Units 1 and 2 complies with 10 CFR Part 50, Appendix A, Genera Design
Criteria (GDC) 17. GDC 17 requires that two physical independent circuits be designed and
located so as to minimize, to the extent practical, the likelihood of their simultaneous failure
under operating and postulated accident conditions. Each of these circuits shall be designed to
be available in sufficient time, following a loss of all onsite ac power supplies and the other
offsite electric power circuit to assure that specified acceptable fuel design limits and design
conditions of the RCPB are not exceeded. One of these circuits shall be designed to be
available within a few seconds following a loss-of-coolant accident to assure that core cooling,
containment integrity, and other vital safety functions are maintained. These offsite circuits are
relied on in analyses or plant evaluations to perform a function that demonstrates compliance
with the station blackout (SBO) rule, 10 CFR 50.63, and should be included within the scope of
license renewal in accordance with 10 CFR 54.4(a)(3).

In RAI B.2.26-1, dated May 15, 2008, that staff requested that the applicant (a) describe the two
independent offsite circuits and their associated metal enclosed buses (i.e., iso-phase and
non-segregated) and (b) explain why other metal enclosed buses (e.g., iso-phase metal
enclosed buses) are not included within the scope of the Metal Enclosed Bus Program.

In its response to RAI B.2.26-1, dated June 17, 2008, the applicant stated that LRA Figure 2.5-1
shows that Unit 1 receives offsite power from the 138kV switchyard. The 138kV bus #1
(switchyard breaker 92) is connected to the high-voltage side of the 138kV/4.16kV system
station service transformer (TA-1A) via overhead and transmission conductor. The low voltage
side of the 138kV/4.16kv system station service transformer (TR-1A) is connected to 4.16kV
nonsafety-related bus (1A) via insulated cables. The nonsafety-related bus (1A) supplies the
safety bus (1AE) via insulated cables. The applicant further stated that LRA Figure 2.5-1 also
shows that the 138kV Bus #2 (switchyard circuit breaker 83) is connected to the high-voltage
side of the 138kV/4.16kV system station service transformer (TR-1B). This connection is made
via the switchyard bus and overhead transmission conductor. The low voltage side of the
138kV/4.16 kV system station service transformer (TR-1 B) is connected to 4.16 kV
nonsafety-related bus (1 D) via insulated cables, which supplies the safety bus (1DF) via
insulated cables.

The applicant also stated that LRA Figure 2.5-2 shows that Unit 2 receives offsite power from
the 138kV switchyard. The 138kV bus #2 (switchyard breaker 85) is connected to the high-
voltage side of the 138kV/4.16kV system station service transformer (TA-2A) via overhead
transmission conductors. The low voltage side of the 138kV/4.16kv system station service
transformer (TR-2A) is connected to the 4.16kV nonsafety-related bus (2A) via insulated cables.
The nonsafety-related bus (2A) supplies the safety-related bus (2AE) via insulated cables. In
addition, the applicant stated that LRA Figure 2.5-2 also shows that the 138kV Bus #1
(switchyard circuit breaker 94) is connected to the high-voltage side of the 138kV/4.16 kV
system station service transformer (TR-2B) via overhead transmission conductors. The low
voltage side of the 138kV/4.16kV system station service transformer (TR-2B) is connected to
the 4.16 kV nonsafety-related bus (2D) via insulated cables, which supplies the safety-related
bus (1 DF) via insulated cables. The applicant further stated that in response to part (a) of this
RAI and as shown in LRA Figures 2.5-1 and 2.5-2, the commodity group metal enclosed bus is
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The applicant also stated that LRA Figure 2.5-2 shows that Unit 2 receives offsite power from 
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transmission conductors. The low voltage side of the 138kV/4.16kv system station service 
transformer (TR-2A) is connected to the 4.16kV nonsafety-related bus (2A) via insulated cables. 
The nonsafety-related bus (2A) supplies the safety-related bus (2AE) via insulated cables. In 
addition, the applicant stated that LRA Figure 2.5-2 also shows that the 138kV Bus #1 
(switchyard circuit breaker 94) is connected to the high-voltage side of the 138kV/4.16 kV 
system station service transformer (TR-2B) via overhead transmission conductors. The low 
voltage side of the 138kV/4.16kV system station service transformer (TR-2B) is connected to 
the 4.16 kV nonsafety-related bus (20) via insulated cables, which supplies the safety-related 
bus (1 OF) via insulated cables. The applicant further stated that in response to part (a) of this 
RAJ and as shown in LRA Figures 2.5-1 and 2.5-2, the 'commodity group metal enclosed bus is 
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not used in the offsite power paths for Units 1 and 2. Therefore, no metal enclosed bus for the
offsite power path is included within the scope of license renewal. Lastly, the applicant stated
that the only metal enclosed bus within the scope of license renewal is the Unit 2 Section of the
480V bus which is addressed in LRA Section B.2.26.

Based on its review, the staff finds the applicant's response to RAI B.26-1 acceptable because
the applicant has adequately described the two independent offsite circuits pursuant to
10 CFR Part 50, Appendix A, GDC 17 and their associated components for both Units 1 and 2.

The staff also finds that the applicant has adequately explained why other metal enclosed buses
(other than the Unit 2 Section of 480V bus) are not within the scope of its Metal Enclosed Bus
Program. Therefore, the staff's concern described in RAI B.2.26-1 is resolved.

Operatincq Experience. The staff reviewed the operating experience reports, including a sample
of condition reports, and interviewed the applicant's technical staff to confirm that the
plant-specific operating experience did not reveal any degradation not bounded by industry
experience. The applicant states in LRA Section B.2.26 that the Metal Enclosed Bus Program is
a new AMP for which there is no plant-specific operating experience for program effectiveness.
The applicant also stated that industry and plant-specific operating experience will be evaluated
in the development and implementation of this program. The applicant further stated that as
additional operating experience is obtained, lessons learned will be appropriately incorporated
in the program. GALL AMP XI.E4, under Operating Experience, states that industry operating
experience has shown that failures have occurred on metal enclosed buses by cracked
insulation and moisture or debris buildup internal to metal enclosed buses. Experience also has
shown that bus connections in metal enclosed buses exposed to appreciable ohmic heating,
during operation, may experience loosening due to repeated cycling of connected loads.

In RAI B.2-1, dated May 22, 2008, the staff requested that the applicant address plant-specific
operating experience.

In its response to RAI B.2-1, dated August 22, 2008, the applicant stated that during a 2003 4kV
bus inspection on a Unit 1 metal enclosed bus of similar design and material but not in-scope of
for license renewal, the applicant found that several insulator bolts were loose and one missing
in a bus cubicle. The applicant entered this degraded condition into the FENOC Corrective
Action Program. The applicant re-torqued the loosened bolts to the vendor recommended value
and through an engineering evaluation, addressed the missing bolt. As a result of this
inspection, the applicant performed an unplanned inspection of an additional cubicle and found
no problems.

Based on its review, the staff finds that applicant response to RAI B.2-1 acceptable because the
applicant adequately discussed the operating experience associated with components of the
Metal Enclosed Bus program, including past corrective actions that resulted in program
enhancements. The staff finds that this information should provide objective evidence to support
the conclusion that the effects of aging will be managed adequately so that structure and
component intended function(s) will be maintained during the period of extended operation. The
staff notes that the applicant also has committed to evaluate industry and plant-specific
operating experience in the development and implementation of this program. As the applicant
obtains additional operating experience, it will appropriately incorporate lessons learned in the
program. Therefore, the staff's concern described in RAI B.2-1 is resolved.
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The staff confirms that the "operating experience" program element satisfies the
recommendation in the GALL report and the guidance in SRP-LR Section A.1.2.3.10. The staff
finds this program element acceptable.

UFSAR Supplement. The staff reviewed this Section and determines that the information in the
UFSAR supplement provides an adequate description of the program as required by
10 CFR 54.21(d). The staff also verified that applicant has committed (Commitment No. 16 in
UFSAR Supplement Table A.5-1) to implement its new Metal Enclosed Bus Program.

Conclusion. Based on its review, the staff finds that the applicant's Metal Enclosed Bus Program
acceptable because it is consistent with the GALL report and the plant is bounded by the
conditions set forth in the GALL Report for this AMP. The staff concludes that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this
AMP and concludes that it provides an adequate summary description of the program, as
required by 10 CFR 54.21(d)

3.0.3.1.15 Metal Fatigue of Reactor Coolant Pressure Boundary Program

Summary of Technical Information in the Application. In LRA Section B.2.27, the applicant
described the existing Metal Fatigue of Reactor Coolant Pressure Boundary Program as
consistent with GALL AMP X.M1, "Metal Fatigue of Reactor Coolant Pressure Boundary."

The applicant stated that the Metal Fatigue of Reactor Coolant Pressure Boundary Program is a
TLAA that uses preventive measures to mitigate fatigue cracking caused by anticipated cyclic
strains in metal components of the RCPB. The preventive measures monitor and track critical
thermal and pressure transients for RCS components to prevent them from exceeding fatigue
design limits. Critical transients are the subset of the design transients likely to approach or
exceed the number of design cycles during the sixty-year operating life of the units. These
critical transients include plant heatup, plant cooldown, reactor trip from full power (Unit 1),
inadvertent auxiliary spray, safety injection activation (Unit 1), and RCS cold over-
pressurization. The program also monitors supplemental transients like the pressurizer insurge
transient, selected chemical and volume control system (CVCS) transients, auxiliary feedwater
(AFW) injections, and RHR actuation (Unit 2). Before these transients exceed the fatigue design
limit, the program triggers preventive or corrective actions or both.

In addition, the applicant also stated that the program evaluates environmental effects in
accordance with the guidance in NUREG/CR-6260, "Application of NUREG/CR-5999 Interim
Fatigue Curves for Selected Nuclear Power Plant Components," and EPRI Technical Report
Materials Reliability Program (MRP)-47, "Guidelines for Addressing Fatigue Environmental
Effects in a License Renewal Application." The program evaluates selected components using
material-specific guidance found in NUREG/CR-6583, "Effects of LWR Coolant Environments
on Fatigue Design Curves of Carbon and Low Alloy Steels," and in NUREG/CR-5704,"Effects of
LWR Coolant Environments on Fatigue Design Curves of Austenitic Stainless Steels."

Staff Evaluation. During its audit and review, the staff reviewed the applicant's claim of
consistency with the GALL Report.
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Specifically, the staff reviewed the "scope of program" "preventative/mitigative actions,"
parameters monitored/inspected," "detection of aging effects," "monitoring and trending,"

"acceptance criteria" and "operating experience" program elements of the applicant's Fatigue of
Reactor Coolant Pressure Boundary Program against the staff's recommended criteria for these
programs that are provided in the corresponding program elements of GALL AMP X.M1. The
staff performed its review of the "corrective actions," "confirmatory actions," and "administrative
controls" program elements as part of the staff's review of the applicant's Quality Assurance
Program.

The staff's evaluation of the Quality Assurance Program is provided in SER Section 3.0.4.

The staff reviewed the technical information in LRA Section B.2.27 and the applicant's onsite
documentation supporting the applicant's conclusion that the program elements are consistent
with the elements in the GALL Report. The staff also interviewed the applicant's technical staff
to verify the description of the LRA and its supplementing documents.

The staff determined that the applicant's Metal Fatigue of Reactor Coolant Pressure Boundary
Program is based, in part, on a cycle counting process that is performed for the design basis
transients that have been defined for the Units 1 and 2 facilities in LRA Table 4.3-2. The staff
noted that the cycle counting is required for these transients in accordance with the applicant's
Technical Specification (TS) 5.5.3, which reads as follows:

5.5.3 Component Cyclic or Transient Limit

This program provides controls to track the UFSAR Table 4.1-10 (Unit 1) and
UFSAR Table 3.9N-1 (Unit 2), cyclic and transient occurrences to ensure that
components are maintained within the design limits.

The staff noted that this TS requirement provided the applicant's basis for the cycle counting
that is part of the "monitoring and trending" program element aspect of the applicant's program.
However, in comparing other aspects of the applicant's program elements to the -program
element criteria in GALL AMP X.M1, the staff found that LRA Section B.2.27 did not provide
sufficient detail for the staff to determine whether the "Metal Fatigue of Reactor Coolant
Pressure Boundary Program" is adequate for the period of extended operation. The staff
therefore issued to the applicant a number of RAIs on the Metal Fatigue of Reactor Coolant
Pressure Boundary Program.

The staff noted that the applicant defines the term "critical transients" and provides the lists of
the transients for each unit in the LRA Table 4.3-2. The staff issued an RAI for its clarification
and review.

In RAI B.2.27-1, dated May 28, 2008, the staff requested that the applicant provide a list of the
critical design basis transients that could impact the cumulative usage factor (CUF)
assessments for the applicant and to justify its basis for selecting these transients as the critical
ones for the CUF calculation.

In its response to RAI B.2.27-1, dated July 11, 2007, the applicant identified the critical
transients, which include plant heat up and cool down, reactor trip from full power (Unit 1 only),

3-58

Specifically, the staff reviewed the "scope of program""preventative/mitigative actions," 
"parameters monitored/inspected," "detection of aging effects," "monitoring and trending," 
"acceptance criteria" and "operating experience" program elements of the applicant's Fatigue of 
Reactor Coolant Pressure Boundary Program against the staff's recommended criteria for these 
programs that are provided in the corresponding program elements of GALL AMP X.M1. The 
staff performed its review of the "corrective actions," "confirmatory actions," and "administrative 
controls" program elements as part of the staff's review of the applicant's Quality Assurance 
Program. 

The staffs evaluation of the Quality Assurance Program is provided in SER Section 3.0.4. 

The staff reviewed the technical information in LRA Section B.2.27 and the applicant's onsite 
documentation supporting the applicant's conclusion that the program elements are consistent 
with the elements in the GALL Report. The staff also interviewed the applicant's technical staff 
to verify the description of the LRA and its supplementing documents. 

The staff determined that the applicant's Metal Fatigue of Reactor Coolant Pressure Boundary 
Program is based, in part, on a cycle counting process that is performed for the design basis 
transients that have been defined for the Units 1 and 2 facilities in LRA Table 4.3-2. The staff 
noted that the cycle counting is required for these transients in accordance with the applicant's 
Technical Specification (TS) 5.5.3, which reads as follows: 

5.5.3 Component Cyclic or Transient Limit 

This program provides controls to track the UFSAR Table 4.1-10 (Unit 1) and 
UFSAR Table 3.9N-1 (Unit 2), cyclic and transient occurrences to ensure that 
components are maintained within the design limits. 

The staff noted that this TS requirement provided the applicant's basis for the cycle counting 
that is part of the "monitoring and trending" program element aspect of the applicant's program. 
However, in comparing other aspects of the applicant's program elements to the -program 
element criteria in GALL AMP X.M1, the staff found that LRA Section B.2.27 did not provide 
sufficient detail for the staff to determine whether the "Metal Fatigue of Reactor Coolant 
Pressure Boundary Program" is adequate for the period of extended operation. The staff 
therefore issued to the applicant a number of RAls on the Metal Fatigue of Reactor Coolant 
Pressure Boundary Program. 

The staff noted that the applicant defines the term "critical transients" and provides the lists of 
the transients for each unit in the LRA Table 4.3-2. The staff issued an RAI for its clarification 
and review. 

In RAI B.2.27 -1, dated May 28, 2008, the staff requested that the applicant provide a list of the 
critical design basis transients that could impact the cumulative usage factor (CUF) 
assessments for the applicant and to justify its basis for selecting these transients as the critical 
ones for the CUF calculation. 

In its response to RAI B.2.27-1, dated July 11,2007, the applicant identified the critical 
transients, which include plant heat up and cool down, reactor trip from full power (Unit 1 only), 

3-58 



inadvertent auxiliary spray, safety injection activation (Unit 1 only) and RCS cold over
pressurization, that will be monitored by Metal Fatigue of Reactor Coolant Pressure Boundary
Program. The applicant further identified supplemental transients, which include pressurizer
insurge transient, selected CVCS transients, AFW injections and RHR actuation that will be
monitored by Metal Fatigue of Reactor Coolant Pressure Boundary Program and stated that
these critical and supplemental transients will be monitored and tracked in order to ensure that
the fatigue design limit is not exceeded. The staff noted that as part of the response, the
applicant provided a table of the critical and supplemental transients that are required for
monitoring for Units 1 and 2, along with the basis of selection and the selection criteria of these
transients. The staff further noted that the applicant selected these critical and supplemental
transients because the projected cycles for these transients are expected to approach the
design cycles during the period of extended operation.

Based on its review, the staff finds the applicant's response to RAI B.2.27-1 acceptable because
the applicant has provided the complete list of critical and supplemental transients that will be
monitored by the Metal Fatigue of Reactor Coolant Pressure Boundary Program and has
included an appropriate basis for selecting these transients to be monitored by the program
during the period of extended operation. Therefore, the staff's concern described in
RAI B.2.27-1 is resolved.

In LRA Section B.1.3, the applicant provided the following elements: (a) corrective actions,
(b) confirmation process, and (c) administrative controls common to all AMPs. The staff issued
an RAI in order to verify the specific activities for those elements under this program.

In RAI B.2.27-2, dated May 28, 2008, the staff requested that the applicant provide the
information on the design transient cycle-based acceptance criterion that will be used to initiate
corrective actions if the criterion is exceeded, and provide a discussion on what these follow-up
corrective actions would entail if the acceptance criterion is exceeded and the process is
incorporated into the plant-specific implementation procedure for the Metal Fatigue of Reactor
Coolant Pressure Boundary Program.

In its response to RAI B.2.27-2, dated July 11, 2007, the applicant stated that, as part of the
implementing procedure for the Metal Fatigue of Reactor Coolant Pressure Boundary Program,
the number of accumulated cycle occurrences for the critical transients, including the
supplemental transients, is updated on an annual basis to determine and identify any adverse
trends, adverse conditions and deficient conditions. The applicant defined the terms "adverse
trend," "adverse condition" and "deficient condition" as they apply to the implementing procedure
for the Metal Fatigue of Reactor Coolant Pressure Boundary Program. The applicant clarified
that the intent of its implementing procedure is to detect adverse trends and adverse conditions
early on, so that the likelihood of a deficient condition can be prevented. The applicant further
indicated that it will perform an evaluation to determine when a rigorous analysis or an alternate
solution is needed. When an adverse trend or condition has occurred the deficient condition(s)
will be addressed with the applicant's Corrective Actions Program.

Based on its review, the staff finds the applicant's response to RAI B.2.27-2 acceptable because
the applicant clarified the triggering points associated with the implementing procedures of the
Metal Fatigue of Reactor Coolant Pressure Boundary Program and the applicant's procedures
initiate corrective actions prior to the loss of the components intended function. Therefore, the
staff's concern described in RAI B.2.27-2 is resolved.
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The staff noted that in LRA B.2.27, the applicant indicated that supplemental transients are
identified by the Metal Fatigue of Reactor Coolant Pressure Boundary Program for monitoring.
The staff required additional information in order to complete its review of this program.

In RAI B.2.27-7, dated May 28, 2008, the staff requested that the applicant provide additional
information related to the supplemental transients identified by the program for monitoring.
Specifically, the applicant was asked to (a) identify the major components affected by the
transients and confirm that a related fatigue analysis has been updated; (b) justify consistency
between supplemental transients and design transients, (c) explain the method used to monitor
these transients, and indicate whether the number of design cycles for the supplemental
transients will remain valid for the period of extended operation.

In its response to RAI B.2.27-7, dated July 11, 2007, the applicant clarified that all supplemental
transients listed in the LRA are applicable to both Units 1 and 2. The applicant continued in its
response by listing those components that are affected by each of the transients (pressurizer
insurge/outsurge, selected CVCS, AFW injection and RHR activation). The staff noted that the
applicable analyses for the components specified by the applicant have incorporated the
corresponding transients affecting these components and do not require a revision, with the
exception of the ASME Class 1 portion of the Unit 2 charging piping. The applicable analyses
for the ASME Class 1 portion of the Unit 2 charging piping is part of the applicant's commitment
(Commitment No. 1) to perform a re-analysis and to incorporate the revised design cycles of the
selected CVCS transients.

The applicant stated that the AFW injection transient was incorporated into the original analysis
for the Unit 2 reactor coolant pumps (RCPs), pressurizer and loop stop valves. However,
Westinghouse did not identify this transient in the NSSS transients and; therefore, it was not a
part of the original design basis. The applicant specifically added this transient for the SGs as
part of the design basis for the extended power uprate. The staff noted that the RHR Activation
for Unit 2 was part of the original design basis, and was considered a supplemental transient
.because the applicant expected that the cycles would exceed the design cycles. However
based on its response to RAI B.2.27-4, the applicant no longer expects these cycles to exceed
the design cycles.

The staff noted that in its response to RAI B.2.27-7, the applicant is capable of monitoring the
pressurizer insurge/outsurge, selected CVCS and AFW injection transient with the use of the
Plant Computer data archiving system. The staff further noted that with the use of the Plant
Computer, the applicant is able to identify the pressurizer insurge/outsurge transient via the
surge line thermocouple that will detect a delta-temperature and allocate it into a pre-existing
band of delta-temperatures. The applicant explained that the selected CVCS transients are
identified with the use of the Plant Computer by noting the valve positions and that the AFW
injection transient can be identified by noting the operation and system flow rates of the AFW
pumps during Plant Mode 1, 2 and 3. As discussed in the staff's evaluation of RAI B.2.27-4,
RHR activation can be identified when the plant transitions between Mode 3 and Mode 4.

Based on its review, the staff finds that the applicant has provided sufficient detail pertaining to
the supplemental transients identified by the applicant, the components affected by these
transients and the method of monitoring and identification of these transients during the period
of extended operation. The staff concludes that, based on its review, the adequate information
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provided by the applicant, and the fact that the applicant has committed to re-analyzing the
Unit 2 charging piping to incorporate the revised design cycles, the applicant's response is
acceptable. Therefore, the staff's concern described in RAI B.2.27-7 is resolved.

During the audit, the staff reviewed the onsite basis documents supporting the LRA and
discussed its review with the applicant. The staff found that LR basis document (FMP Program
Document LRBV-PED-X.M1) Table 6.0-1, element 10 stated that "The design transient
assumed by original design analysis will be sufficient for 60 years operation." The staff noted
this sentence is also stated in the operating experience Section of LRA Section B.2.27.
However, the annotation (a) of LRA Table 4.3-1 states that the projected 60-year cycles of RHR
system piping are expected to exceed the design cycles by 50 percent.

In RAI B.2.27-4, dated May 28, 2008, the staff requested that the applicant justify the
discrepancy between the text in the LRA and onsite basis documents and the annotation (a) of
LRA Table 4.3-1.

In its response to RAI B.2.27-4, dated July 11, 2007, the applicant stated that for the location
with the annotation (a), RHR System Piping, the transient that is of concern is "Placing RHR in
Service," which occurs at approximately 350OF during plant shutdown procedures. The applicant
further stated that Westinghouse performed its initial counting of this transient assuming that it
occurs every time the plant transitions from Mode 3 (Hot Shutdown) to Mode 4 (Cold
Shutdown), which is documented in Westinghouse Commercial Power (WCAP)-16173-P. The
staff verified in the applicant's UFSAR and TSs that RHR is placed into service when the plant
cools down from 3500 F to less than 2000 F. The applicant noted that this method of counting is
very dependent on an accurate account of the plant modes and the transition between Mode 3
and Mode 4.

The staff noted that the applicant had performed an evaluation, to obtain an accurate count from
the plant mode history from Power Ascension Testing until October 15, 2003. The applicant's
result from this recount was 31 events compared to Westinghouse's count of 85 events. The
staff compared the results of the applicant's recount with LRA Table 4.3-2 and noted that Unit 2
has had 30 plant cooldown cycles.

Based on its review, the staff finds the applicant's response to RAI B.2.27-4 acceptable because
the applicant performed an evaluation to determine an accurate count of the "Placing RHR in
Service" transient and has demonstrated that its new count is reasonable, since the transient
has occurred every time the plant experienced the transient "Plant Cooldown." Therefore, the
staff's concern described in RAI B.2.27-4 is resolved.

In LRA Table 4.3-2, the applicant provided the design transients for the transient cycle
projection. Plant program basis document ADM 2115 also provides those transients. The staff
noted that the design transients were inconsistent with those in the latest associated piping
design specification. The staff determined that additional information was required In order to
confirm the consistency between the documents.

In RAI B.2.27-5, dated May 28, 2008, the staff requested that the applicant provide a
comparison of the design transients in the LRA table and the basis document and the transients
in the latest associated piping design specification documents for Unit 2. The staff also
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requested that the applicant justify any discrepancy between the LRA table and plant
documents (ADM 2115 and design specification).

In its response to RAI B.2.27-5, dated July 11, 2007, the applicant confirmed that there are no
discrepancies between LRA Table 4.3-2 and its plant documents, which include AMD 2115 and
the design specifications.

Based on its review, the staff finds the applicant's response to RAI B.2.27-5 acceptable because
the applicant has confirmed that there are no discrepancies between LRA Table 4.3-2 and its
plant documents. Therefore, the staffs concern described in RAI B.2.27-5 is resolved.
The staff noted during its review of the applicant's basis document that the design transient,
RHR actuation (activation), for Unit 1 does not require monitoring. The staff determined that
additional information was required in order to complete its review.

In RAI B.2.27-9, dated May 28, 2008, the staff requested that the applicant justify the basis for
not monitoring the Unit 1 design transient, RHR actuation, for the period of extended operation.

In its response to RAI B.2.27-9, dated July 11, 2007, the applicant stated that the RHR system
tee for Unit 1 is a NUREG/CR-6260 location that has been evaluated for environmentally
assisted fatigue. The applicant further stated that this location was originally designed to the
American National Standards Institute (ANSI) B31.1 standard and re-evaluated under American
Society of Mechanical Engineers (ASME) Code Section III to determine a CUF. The staff noted
that the applicant has amended the LRA to include an enhancement to the Metal Fatigue of
Reactor Coolant Pressure Boundary Program to require that the design transient, RHR
Activation for Unit 1 be monitored. The applicant committed (Commitment Nos. 25 and 26 for
Units 1 and 2, respectively) to monitor transients in which the 60-year projected cycles are used
in environmentally assisted fatigue evaluations.

Based on its review, the staff finds the applicant's response to RAI B.2.27-9 acceptable because
the applicant has amended the LRA and has committed (Commitment No.25) to monitor the
RHR activation transient for Unit 1 with the Metal Fatigue of Reactor Coolant Pressure
Boundary Program. Therefore, the staff's concern described in RAI B.2.27-9 is resolved.

During the onsite discussion, the applicant stated "the surge line to hot leg nozzle for Units 1
and 2, is included in a stress and fatigue model to be used in an on-line monitoring system. The
staff determined that additional information was required in order to complete its review.

In RAI B.2.27-3, dated May 28, 2008, the staff requested that the applicant explain the purpose
of the on-line monitoring system (WESTEMS) in the management of components subject to
metal fatigue, including NUREG/CR-6260 components for the period of extended operation. The
staff also requested that the applicant provide its benchmarking results for the WESTEMS
software, using relevant transient data and proper 3-D modeling, and justify the use of this
software to update the CUF calculation, using the monitored or projected transient data (cycles).

In its response to RAI B.2.27-3, dated July 11, 2007, the applicant stated that WESTEMS is
used only in the analysis of the pressurizer lower shell and related components and the surge
line to hot leg nozzle for both Units 1 and 2 and the pressurizer spray nozzle of Unit 1. The
applicant further stated that the analysis for each location is different and continued to describe
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how WESTEMS is used for aging management for each of the locations listed above, as
requested by the staff.

Westinghouse collaborated on the applicant's response by providing an explanation of the
methods utilized by the WESTEMS software in performing the fatigue evaluations for the
locations listed above. In addition, Westinghouse provided the applicant with its benchmarking
results, accompanied by several graphs that compared the stress results generated from
WESTEMS fatigue analysis software and those generated from the traditional finite element
ANSYS analysis. The staff noted from the graphs provided by Westinghouse that the difference
between the stress results generated by WESTEMS and ANSYS, was negligible.

Based on its review, the staff finds the applicant's response to RAI B.2.27-3 acceptable because
the applicant has provided adequate information pertaining to the use of WESTEMS system at
Units 1 and 2 and that there is a negligible difference between the stress results generated by
WESTEMS and ANSYS. Therefore, the staffs concern described in RAI B.2.27-3 is resolved.

In LRA Section 4.3.2.2, the applicant indicated that the Metal Fatigue of Reactor Coolant
Pressure Boundary Program monitors the transients associated with non-regenerative (letdown)
heat exchanger, regenerative heat-exchanger, and RHR heat exchangers. However, LRA
Section B.2.27 did not indicate that monitoring of the relevant transients will be provided by this
AMP.

In RAI B.2.27-1 0, dated May 28, 2008, the staff requested that the applicant provide a list of the
transients associated with the heat exchangers, identify which of these transients are monitored
by the program, and explain what corrective actions are taken when the current analyses are
not bounding for 60 years of operation.

In its response to RAI B.2.27-1 0, dated July 11, 2007, the applicant clarified that all auxiliary
system heat exchangers, which include letdown heat exchanger, regenerative heat exchanger
and RHR heat exchangers, for both Unit 1 and 2 are installed on the Class 2 part of the their
respective systems and the primary side of these auxiliary heat exchangers were designed in
accordance with ASME Code Section III, Class 2 requirements. The staff noted that since these
heat exchangers were designed in accordance with ASME Code Section III, Class 2 rules, a
fatigue analysis in accordance with the ASME Code Section III Class 1 requirements is not
applicable. The staff further noted that the expected total number of thermal cycles for the heat
exchangers in question will be less than the 7000 thermal cycles required by ASME
Code Class 2 thermal analysis and: thus, monitoring or a fatigue re-analysis is not required. The
applicant amended LRA Sections 4.3.2.2 and A.3.3.2.2 and associated sub-sections and added
LRA Section A.2.3.2.2 to reflect the discussion above. The staff noted that since these heat
exchangers are bounded by 7000 equivalent full-temperature cycles for 60 years of operation,
they will no longer be dispositioned under 10 CFR 54.21(c)(1)(iii), where the Metal Fatigue of
Reactor Coolant Pressure Boundary Program will be used for monitoring; rather, they will be
dispositioned under 10 CFR 54.21 (c)(1 )(i), where by the TLAA remains valid for the period of
extended operation.

Based on its review, the staff finds the applicant's response to RAI B.2.27-1 0 acceptable
because the applicant has verified that the heat exchangers in question are designed under
ASME Code Section III, Class 2 rules, and have been evaluated such that they will not exceed
the 7000 equivalent full-temperature cycles and; thus, will not be monitored under the Metal
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Fatigue of Reactor Coolant Pressure Boundary Program. Therefore, the staff's concern
described in RAI B.2.27-10 is resolved.

Enhancements. Enhancement 1 - The staff noted in the LRA that the applicant did not identify
its Metal Fatigue of Reactor Coolant Pressure Boundary Program as AMP that is consistent with
GALL AMP X.M1, with enhancement. The staff determined that additional information was
required to complete its review.

In RAI B.2.27-6, dated May 28, 2008, the staff requested that the applicant provide additional
information on the components that are within the scope of the program, how the program
monitors for the impact of thermal transients on the CUFs for critical locations, how the program
is updated to perform periodic updates of the CUF calculations for ASME Code Class 1
components, and how the program accounts for environmentally assisted fatigue on the CUF
values for critical ASME Code Class 1 locations in the RVs and RCS piping.

In its response to RAI B.2.27-6, dated July 11, 2007, the applicant amended LRA
Section B.2.27 to provide the program elements of the Metal Fatigue of Reactor Coolant
Pressure Boundary Program and to provide the following enhancement that will affect the
"preventive actions," "parameters monitored/inspected," and "corrective actions" program
element of the program:

Add a requirement that fatigue will be managed for the NUREG/CR-6260
locations. This requirement will provide that management is accomplished by one
or more of the following:

(1) Further refinement of the fatigue analyses to lower the predicted
CUFs to less than 1.0;

(2) Management of fatigue at the affected locations by an inspection
program that has been reviewed and approved by the NRC (e.g.
periodic non-destructive examination of the affected locations at
inspection intervals to be determined by a method acceptable to the
NRC); or,

(3) Repair or replacement of the affected locations.

Add a requirement that provides for reanalysis, repair, or replacement of the
Unit 2 steam generator secondary manway bolts and the steam generator tubes
such that the design bases of these components are not exceeded for the period
of extended operation.

The staff reviewed this enhancement, noting that with respect to the applicant's option to refine
the CUF analyses to maintain the predicted CUFs to less than a design-basis CUF limit of 1.0,
(a) the option is consistent with the staff's recommended "preventative actions" program
element in GALL AMP X.M1; (b) the fatigue usage factor will be maintained below the design
code limit, taking into account the effects of the reactor water environment; and (c) with the
staff's recommended "detection of aging effects," program element in GALL AMP X.M1 will be
used to perform periodic updates of the CUF calculations.
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With respect to the applicant's options to either refine the fatigue analysis for impacted ASME
Code Class 1 compacts or to repair or replace the impacted locations, the staff noted that the
applicant's options are consistent with the staff's recommended "corrective actions" program
element in GALL AMP X.M1. This GALL AMP states that acceptable corrective actions for these
type of AMPs include either repair or replacement activities on the impacted locations or more
rigorous analyses of the impacted components to demonstrate that the design-basis code limit
of 1.0 for CUFs will not be exceeded during the extended period of operation. The staff further
noted that, since this AMP is credited with acceptance of the TLAA on environmentally-assisted
metal fatigue of AMSE Code Class 1 components, the applicant's option to manage the impact
of environmentally-assisted metal fatigue, and to monitor for fatigue-induced cracking using an
inspection-based program, was in accordance with the staff's criterion for accepting TLAAs
pursuant to 10 CFR 54.21(c)(1)(iii), where by the effects of aging will be managed for the period
of extended operation.

The staff verified that the applicant incorporated this enhancement as part of revised
Commitment No. 25 in UFSAR Supplement Table A.4-1 for Unit 1 and revised Commitment
No. 26 in UFSAR Supplement Table A.5-1 for Unit 2.

Based on its review, the staff finds that this aspect of the applicant's enhancement is
acceptable. The staff also finds the applicant's response to RAI B.2.27-6 acceptable because
the applicant has enhanced the Metal Fatigue of Reactor Coolant Pressure Boundary Program
such that it is consistent with the recommendations provided in the program elements,
"preventative actions", "detection of aging effects" and "corrective actions" of GALL AMP X.M1
or with the acceptance criterion in 10 CFR 54.21 (c)(1 )(iii). The staff further finds that the
applicant has reflected this enhancement in the revised Commitment No. 25 in UFSAR
Supplement Table A.4-1 for Unit 1 and No. 26 in UFSAR Supplement Table A.5-1 for Unit 2.
Therefore, the staff's concern in RAI B.2.27-6 is resolved.

As part of the applicant's response to RAI 4.3-2, the staff noted that the applicant included, as
part of this enhancement to the Unit 2 Metal Fatigue of Reactor Coolant Pressure Boundary
Program, that the applicant will re-analyze, repair, or replace the Unit 2 SG secondary manway
bolts and SG tubes for the period of extended operation. The staff verified that the applicant has
incorporated this enhancement as part of revised Commitment No. 26 for Unit 2, as provided in
UFSAR Supplement Table A.5-1. The staff also verified that this enhancement for the Unit 2 SG
secondary manway bolts and SG tubes is consistent with the recommendations in the
"corrective actions" program element of GALL AMP X.M1 which states that "acceptable
corrective actions include repair of the component, replacement of the component, or a more
rigorous analysis of the impacted component to demonstrate that the design code limit will not
be exceeded during the extended period of operation."

Based on its review, the staff finds that this aspect of the applicant's enhancement is acceptable
because it is consistent with the recommendations that are provided in the program elements of
GALL AMP X.M1, as described above, and because the applicant has reflected this
enhancement in revised Commitment No. 26 in UFSAR Supplement Table A.5-1 for Unit 2.

Enhancement 2 - The staff noted that in the LRA, the applicant did not identify its Metal Fatigue
of Reactor Coolant Pressure Boundary Program as an AMP that is consistent with GALL
AMP X.M1, with enhancement. In its audit of the license renewal basis document for the Metal
Fatigue of Reactor Coolant Pressure Boundary Program, the staff noted that the applicant
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stated that the design basis transient monitoring for actuation of the Unit 1 RHR system was not
required.

In RAI B.2.27-9, dated May 28, 2008, the staff requested that the applicant provide its basis for
concluding that actuations of the BVPS Unit 1 RHR system did not require cycle counting when
the new 60-year ASME Code Section III CUF analysis and environmentally-assisted fatigue
analysis for the limiting Unit 1 RHR nozzle was impacted by this transient.

In its response to RAI B.2.27-9, dated July 11, 2008, the applicant amended LRA
Section B.2.27 to incorporate this enhancement which affects the program element,
"parameters monitored/inspected." The enhancement states the following:

Add a requirement that provides for monitoring of the Unit I RHR Activation
transient and establishes an administration limit of 600 cycles for the transient.

Add a requirement to monitor Unit I and Unit 2 transients where the
60-year projected cycles are used in the environmental fatigue evaluations, and
establish an administration limit that is equal to or less than the 60-year
projected cycles number.

The applicant also stated that it had to perform a new 60-year ASME Code Section Ill-based
CUF analysis and a new 60-year environmentally-assisted fatigue-based CUF analysis because
the component was designed to ANSI B.31.1 design standards. The applicant also stated that,
the new 60-year ASME code Section Ill-based and environmentally-assisted fatigue-based CUF
calculations were based on the assumption of 600 cycles of RHR system actuations. The
applicant stated that as a result of the new calculations, the Metal Fatigue of Reactor Coolant
Pressure Boundary Program will be amended and enhanced to include (a) a new cycle
monitoring requirement for the BVPS Unit 1 RHR actuation transient and (b) a new requirement
to establish 600 cycles of RHR actuation as the cycle-based acceptance criterion for monitored
RHR actuations at BVPS Unit 1.

The staff noted that as part of this enhancement, the applicant is adding a requirement to
monitor the Unit 1 RHR activation transient where the 60-year projected cycles may approach
the analyzed number of cycles during the period of extend operation. The staff further noted that
for the remaining Unit 1 and 2 transients whose 60-year projection cycles were used in the
fatigue evaluations of the NUREG/CR-6260 recommended locations, the applicant also will
monitor with the Metal Fatigue of Reactor Coolant Pressure Boundary Program and will require
that an administration limit be established that is equal to or less than the 60-year projected
cycles number.

The applicant stated that these changes would be reflected in an amendment of the LRA. The
staff verified that the applicant has amended LRA Section B.2.27. The staff also verified that the
applicant has incorporated this enhancement to the Metal Fatigue of Reactor Coolant Pressure
Boundary Program in its revision of Commitment No. 25 in UFSAR Supplement Table A.4-1 for
Unit 1 and in its revision of Commitment No. 26 in UFSAR Supplement Table A.5-1 for Unit 2.

Based on its review, the staff finds the applicant's response to RAI B.2.27-9 acceptable because
the applicant has (a) amended the LRA and has committed (Commitment No. 25) that the Unit 1
RHR activation transient will be monitored with the Metal Fatigue of Reactor Coolant Pressure
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Boundary Program and (b) set an administration limit for the Unit 1 RHR activation transient so
that corrective actions will be initiated prior to loss of the components intended functions.
Therefore, the staff's concern described in RAI B.2.27-9 is resolved.

Operating Experience. In LRA Section B.2.27, the applicant stated that the Corrective Action
Program documented concerns for the overall health of the transient/cycle counting program.
Corrective actions identified a program owner, developed an administration program document
and updated it to incorporate responsibilities, improved cycle counting, and established a
process for engineering to evaluate plant data. Fatigue monitoring, to date, indicates that the
number of design transient events assumed in the original design analysis will be sufficient for a
60-year operating period. The applicant also stated that the program has remained responsive
to emerging issues and concerns, particularly the pressurizer surge and spray nozzle, hot leg
surge nozzle, and surge line transients.

For example, the applicant stated that in 2002, a Westinghouse evaluation found that the Unit 2
letdown, charging, and excess letdown piping could exceed their design allowable cycle counts
for several design transients; however, further evaluation of existing plant operations and the
physical separation distance of the letdown and excess letdown piping indicated that no further
evaluation of the piping was required for current operation or for the period of extended
operation. A re-analysis of the charging piping was required to account for the appropriate
transients for a 60-year plant life.

The applicant further stated that this responsiveness to emerging issues and continued program
improvements prove that the program will remain effective in managing cumulative fatigue
damage for passive components.

The staff reviewed the operating experience and selected condition reports associated with this
AMP during the onsite audit, and interviewed the applicant's technical staff to confirm that the
effects of aging will be managed adequately so that the system and component intended
function(s) will be maintained during the period of extended operation. The staff noted that the
LRA indicated a re-analysis of the charging piping was required to account for the appropriate
transients for a 60-year plant life.

In RAI B.2.27-8, dated May 28, 2008, the staff requested that the applicant justify the basis for
the applicant's determination that no further evaluation of the letdown or excess letdown piping
was required and provide results from the re-analysis of the charging piping and its
environmentally-assisted fatigue evaluation.

In its response to RAI B.2.27-8, dated July 11, 2007, the applicant provided an explanation of
the transients that are of concern for the Class 1 portion of the Unit 2 charging, letdown and
excess letdown systems and how they affect these systems. The applicant stated that the
following three specific transients can affect the above mentioned systems: (1) isolation of
letdown flow; (2) isolation of charging flow; and (3) placing excess letdown in service. The
applicant further stated that based on the Westinghouse count provided in WCAP-16173-P, the
60-year projection for the Unit 2 charging, letdown and excess letdown transients would exceed
the design limit during the period extended operation. As of October 15, 2003, Westinghouse
identified there to be approximately 1,076 thermal cycles. This concern was addressed with the
FENOC corrective actions program, at which time the applicant stated that follow-up
investigations had indicated that the Westinghouse evaluation in WCAP-16173-P combined the
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three transients listed above as if they affected all the same components, which was
conservative. The staff confirmed that these three transients do not affect the same components
and the applicant provided an explanation of how each of the three transients affects the
letdown piping and excess letdown piping.

Based on its review, the staff finds the applicant's response to RAI B.2.27-8 acceptable because
the applicant has demonstrated that the charging, letdown and excess letdown transients do not
affect the same components and; therefore, do not require further evaluation. The staff also
finds that the applicant has provided reasonable detail as to how these transients affect the
letdown and excess letdown piping. The staff further finds that the applicant has committed
(Commitment No. 1) to perform a re-analysis for the applicable NUREG/CR-6260 locations,
including the Unit 2 charging piping, and submit the results to staff, with a summary of how the
analysis was performed, no later than October 15, 2008. Therefore, the staffs concern
described in RAI B.2.27-8 is resolved.

By letter dated October 2, 2008 the applicant stated it, (a) has completed the re-analysis and
provided the results and methodology which demonstrated that the CUF, including
environmental factors for the NUREG/CR-6260 locations will remain below the code allowable
limit of 1.0, except for the Units 1 and 2 pressurizer surge line to hot leg nozzle; (b) will manage
the all NUREG/CR-6260 locations, including the Units 1 and 2 pressurizer surge line to hot leg
nozzle, with the Metal Fatigue of Reactor Coolant Pressure Boundary Program; and (c)
calculated the environmental correction life fatigue factor (i.e., Fen) for stainless steels for those
locations requiring re-analysis in accordance with NUREG/CR-5704.

The staff confirmed that the "operating experience" program element satisfies the criterion
defined in the GALL Report and in SRP-LR Section A. 1.2.3.10. The staff finds this program
element acceptable.

UFSAR Supplement. In LRA Section A.1.27, the applicant provided the UFSAR supplement
summarizing the Metal Fatigue of Reactor Coolant Pressure Boundary Program. The staff
reviewed the Section of the UFSAR Supplement and determines that it is an adequate summary
description of the program, as required by 10 CFR 54.21(d).

The staff reviewed the UFSAR Supplement summary description that was provided in LRA
Section A.1.27 for the Metal Fatigue of Reactor Coolant Pressure Boundary Program. The staff
verified that the applicant has committed (Commitments No. 25 in LRA Table A.4-1 and No. 26
in LRA Table A.5-11) to implementing the enhancements prior to the period of extended
operation.

Conclusion. Based on its review of the applicant's Metal Fatigue of Reactor Coolant Pressure
Boundary Program, the staff finds all program elements, with the enhancements discussed
above, consistent with the GALL Report. The staff concludes that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this
AMP and concludes that it provides an adequate summary description of the program, as
required by 10 CFR 54.21(d).
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3.0.3.1.16 Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel Closure
Heads Program

Summary of Technical Information in the Application. In LRA Section B.2.29, the applicant
described the existing Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel
Closure Head Program as consistent with GALL AMP XI.M1 1-A, "Nickel-Alloy Penetration
Nozzles Welded to the Upper Reactor Vessel Closure Heads of Pressurized Water Reactors
(PWRs Only)."

The applicant stated that the Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor
Vessel Closure Head Program is an existing condition monitoring program designed to manage
the effects of primary water stress-corrosion cracking (PWSCC) in the nickel-alloy RV closure
head penetration nozzles and their associated nickel-alloy pressure boundary welds.

Staff Evaluation. The NRC issued Order EA-03-009, "Issuance of Order Establishing Interim
Inspection Requirements for Reactor Pressure Vessel Heads at Pressurized Water Reactors,"
February 11, 2003, to all holders of PWR operating licenses. The order required specific
augmented inspections of RV closure heads and the associated nickel-alloy penetration nozzles
in U.S. PWRs. The staff issued First Revised Order EA-03-009 on February 20, 2004, to clarify
which locations of the PWR vessel head penetration nozzles were applicable to the Order. All
PWR licensees in the U.S. were required to submit 20-day and 60-day responses to Order EA-
03-009 and to First Revised Order EA-03-009 (henceforth collectively referred to in this
evaluation as "the Order, as amended").

The staffs aging management recommendations and program element criteria for Nickel-Alloy
Penetration Nozzles Welded to the Upper Reactor Vessel Closure Head Programs are found in
GALL AMP XI.M11-A and are based on the program elements aspects required for compliance
with "the Order, as amended

The staff reviewed the information in LRA Section B.2.29, the applicant's license renewal basis
document for this AMP, and other supporting information and documents that pertain to the
procedural and implementation controls for this AMP, against the regulatory criteria summarized
in this section. Based on its review, the staff verified that the applicant's program is based on
the augmented inspection requirements in the "Order, as amended."

The staff also verified that the applicant has proceduralized the administrative, regulatory, and
technical aspects of its program into both FENOC corporate-based and BVPS site-based
procedures. The staff verified that the applicant has incorporated these aspects into the
program elements for its Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel
Closure Head Program and that the program elements for the AMP were consistent with the
staff's program element recommendations in GALL AMP XI.M1 1-A.

Based on its review, the staff finds that the applicant's program is acceptable because it is
based on compliance with the "Order, as amended," and conforms with the staff's program
element criteria recommended in GALL AMP XI.M1 1-A.
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3.0.3.1.16 Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel Closure 
Heads Program 

Summary of Technical Information in the Application. In LRA Section B.2.29, the applicant 
described the existing Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel 
Closure Head Program as consistent with GALL AMP XI.M11-A, "Nickel-Alloy Penetration 
Nozzles Welded to the Upper Reactor Vessel Closure Heads of Pressurized Water Reactors 
(PWRs Only)." 

The applicant stated that the Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor 
Vessel Closure Head Program is an existing condition monitoring program designed to manage 
the effects of primary water stress-corrosion cracking (PWSCC) in the nickel-alloy RV closure 
head penetration nozzles and their associated nickel-alloy pressure boundary welds. 

Staff Evaluation. The NRC issued Order EA-03-009, "Issuance of Order Establishing Interim 
Inspection Requirements for Reactor Pressure Vessel Heads at Pressurized Water Reactors," 
February 11, 2003, to all holders of PWR operating licenses. The order required specific 
augmented inspections of RV closure heads and the associated nickel:-alloy penetration nozzles 
in U.S. PWRs. The staff issued First Revised Order EA-03-009 on February 20, 2004, to clarify 
which locations of the PWR vessel head penetration nozzles were applicable to the Order. All 
PWR licensees in the U.S. were required to submit 20-day and 60-day responses to Order EA-
03-009 and to First Revised Order EA-03-009 (henceforth collectively referred to in this 
evaluation as "the Order, as amended"). 

The staff's aging management recommendations and program element criteria for Nickel-Alloy 
Penetration Nozzles Welded to the Upper Reactor Vessel Closure Head Programs are found in 
GALL AMP XI.M11-A and are based on the program elements aspects required for compliance 
with "the Order, as amended 

The staff reviewed the information in LRA Section B.2.29, the applicant's license renewal basis 
document for this AMP, and other supporting information and documents that pertain to the 
procedural and implementation controls for this AMP, against the regulatory criteria summarized 
in this section. Based on its review, the staff verified that the applicant's program is based on 
the augmented inspection requirements in the "Order, as amended." 

The staff also verified that the applicant has proceduralized the administrative, regulatory, and 
technical aspects of its program into both FENOC corporate-based and BVPS site-based 
procedures. The staff verified that the applicant has incorporated these aspects into the 
program elements for its Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel 
Closure Head Program and that the program elements for the AMP were consistent with the 
staff's program element recommendations in GALL AMP XI.M11-A. 

Based on its review, the staff finds that the applicant's program is acceptable because it is 
based on compliance with the "Order, as amended," and conforms with the staff's program 
element criteria recommended in GALL AMP XI.M11-A. 
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Consistent with the staff's statement on page 52743 of the staff's Statement of Consideration on
Federal Register Notice Volume 73, No. 176, "10 CFR 50; Industry Codes and Standards;
Amended Requirements; Final Rule," the applicant may update its program elements for the
Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel Closure Head Program
to reflect implementation of the new augmented inspection requirements in 10 CFR
50.55a(g)(6)(ii)(D) and ASME Code Case N-729-1 for nickel-alloy upper RV closure head
penetration nozzle and their associated nickel-alloy welds without having to take an exception to
the program elements recommended in GALL AMP XI.M1 1-A.

Operatingq Experience. The program description in GALL AMP XI.M11-A provides a sufficient
description of the GL and Bulletins that formed the basis of the "Order, as amended." The
NRC-issued documents contain an adequate description of industry operating experience on
upper RV closure head penetration nozzle cracking. The operating experience discussion in
these NRC-issued generic communications and in the "Order, as amended," represents the
relevant operating experience for this AMP. Relevant industry-wide operating experience from
industry-wide nuclear utility inspections pursuant to the "Order, as amended," confirmed that the
"Order, as amended" was necessary. These additional industry operating events need not be
cited by the applicant to justify the existence of the applicant's Nickel-Alloy Penetration Nozzles
Welded to the Upper Reactor Vessel Closure Head Program and its program elements because
the NRC's issuance of the "Order, as amended," already achieves that objective.

The applicant's "operating program" program element discussion for the AMP identified that the
program is being implemented pursuant to the "Order, as amended." The applicant identified
that in March 2006, it had replaced the upper RV closure head for Unit 1 with an RV closure
head fabricated from Alloy 690 materials. The applicant stated that this puts the Unit 1 RV
closure head in the "replaced" ranking category of the "Order, as amended." The staff confirms
that the applicant's actions are in compliance with the requirements of the "Order, as amended,"
and that they conform with the staffs recommended "detection of aging effects," and "monitoring
and trending" program element criteria in GALL AMP XI.M1 1-A and; therefore, are acceptable.

The applicant also identified that it had performed ultrasonic testing (UT) examinations of the
upper RV closure head penetration nozzles at Unit 2 during RFO 12 (2006). The applicant
stated that the UT examinations detected relevant flaw indications in a number of the unit's RV
closure head penetration nozzles and that the impacted penetrations were repaired in
accordance with accepted industry practices, and that followup examinations of the repaired
nozzles passed the applicant's acceptance criteria.

The staff noted that from its review of the program evaluation document for this AMP, the
applicant has indicated that the current susceptibility ranking for the Unit 2 RV closure head has
been placed on the "high" susceptibility ranking. The applicant stated that subsequent required
inspections of the Unit 2 RV closure head and its nozzles will be done in accordance with the
NRC's inspection requirements for "high" susceptibility ranked RV closure heads. The staff also
noted that the applicant has stated that it applies the acceptance criteria in the NRC's letter (i.e.,
letter from R. Barrett [NRC] to Alex Marion [NEI], April 11, 2003) as the basis for evaluating any
relevant flaw indications detected through the applicant's implementation of this program. The
staff further noted that the applicant has indicated that it implements any required nozzle repairs
or replacements in accordance with the repair/replacement requirements of ASME
Code Section XI. Finally, the staff noted that the applicant's basis for inspecting the Unit 2
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nozzle in accordance with the inspection criteria for "high" susceptible RV closure heads is
consistent with the applicant's last inspection findings on the Unit 2 RV closure head and its
penetration nozzles.

The staff confirms that the applicant's acceptance criteria and corrective actions comply with the
corrective actions specified in the "Order, as amended," and conform with the respective
"acceptance criteria" and "corrective actions" program elements recommended in GALL
AMP XI.M1 1-1 and; therefore, are acceptable. Based on this assessment, the staff concludes
that the applicant has correctly addressed the relevant indications detected in the Unit 2 RV
closure head nozzles.

Based on its review, the staff concludes that the "operating experience" program element for
this AMP has been adequately addressed and is acceptable because the applicant has
implemented a required AMP to address the relevant generic and BVPS-specific operating
experience on nickel-alloy component cracking in upper RV closure head penetration nozzles
and welds.

UFSAR Supplement. The applicant provided the UFSAR supplement summary description for
its Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel Closure Head
Program in LRA Section A.1.29. The staff verified that, in LRA Section A.1.29, the applicant has
clearly identified that the scope of the program is applicable to the upper RV closure head, the
upper RV closure head penetration nozzles and any applicable nickel-alloy pressure boundary
welds that are associated with these components. The staff confirms that this is consistent with
the "scope of program" program element in GALL AMP XI.M1 1-A, and is acceptable. The staff
also confirms that the applicant has provided an acceptable summary of the Nickel-Alloy
Penetration Nozzles Welded to the Upper Reactor Vessel Closure Head Program, which is
designed to comply with the "Order, as amended," and to implement the inspections that are
mandated in the "Order, as amended."

Based on its review, the staff concludes that UFSAR Supplement A. 1.29 provides an acceptable
summary description for the applicant's Nickel-Alloy Penetration Nozzles Welded to the Upper
Reactor Vessel Closure Head Program. The staff reviewed this Section and determines that the
information in the UFSAR supplement is an adequate summary description of the program, as
required by 10 CFR 54.21(d).

Conclusion. Based on its review of the applicant's Nickel-Alloy Penetration Nozzles Welded to
the Upper Reactor Vessel Closure Head Program, the staff concludes that the applicant has
demonstrated that effects of aging will be adequately managed so that the intended function(s)
will be maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concludes that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).

3.0.3.1.17 One-Time Inspection Program

Summary of Technical Information in the Application. In LRA Section B.2.30, the applicant
described the new One-Time Inspection Program as consistent with GALL AMP XI.M32, "One-
Time Inspection."
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will be maintained consistent with the CLB for the period of extended operation, as required by 
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Summary of Technical Information in the Application. In LRA Section B.2.30, the applicant 
described the new One-Time Inspection Program as consistent with GALL AMP XI.M32, "One
Time Inspection." 
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The applicant stated that it will implement the new One-Time Inspection Program prior to the
period of extended operation. This program will require one-time inspections to verify
effectiveness of the Water Chemistry Program, the Fuel Oil Chemistry Program, and the
Lubricating Oil Analysis Program. One-time inspections may be needed to address concerns for
certain aging effects on SCs for potentially long incubation periods. There are cases where
either (a) an aging effect is not likely to occur but there is insufficient data to rule it out
completely or (b) an aging effect is likely to progress very slowly. For these cases, the applicant
stated that it will confirm that either the aging effect has not occurred or has occurred so slowly
as not to affect any component or structure intended function during the period of extended
operation. The one-time inspections will add assurance that either aging has not occurred or is
so insignificant that no AMP is warranted.

The applicant further stated that the elements of the program will include:

Determination of a representative sample size based on an assessment of materials of
fabrication, environment, plausible aging effects, and operating experience

Determination of the inspection locations in the system or component based on the
aging effect or areas susceptible to concentration of agents that promote certain aging
effects

Determination of the examination technique, including acceptance criteria that would be
effective in managing the aging effect for which the component is examined

Evaluation of the need for follow-up examinations to monitor any aging degradation.

In addition to verifying program effectiveness, the program verifies aging effects are not
occurring in the following components:

* Loss of material of the steam generator feedwater ring

* Loss of material of selected bottoms of tanks that sit on concrete pads (by volumetric
examination)

Cracking of aluminum alloy moisture separators associated with the Unit 1 Emergency
Diesel Generator Air Start System

When a one-time inspection reveals evidence of an aging effect, routine evaluation of the
inspection results will indicate appropriate corrective actions.

Staff Evaluation. In LRA Section B.2.30, the applicant stated that the One-Time Inspection
Program is a new program that is consistent with GALL Report AMP XI.M32.

The staff reviewed those portions of the applicant's One-Time Inspection Program for which the
applicant claimed consistency with GALL AMP XI.M32 and found they are consistent with this
GALL AMP. The staff also confirmed that the plant program contains all of the elements of the
referenced GALL program and that the conditions at the plant are bounded by the conditions for
which the GALL Report is evaluated. The staff also held onsite interviews with the applicant's
personnel to confirm these results.
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The staff finds the applicant's One-Time Inspection Program acceptable because it conforms to
the recommended GALL AMP XI.M32, One-Time Inspection.

Operating Experience. In LRA B.2.30, the applicant provided the following operating experience
evaluation for BVPS:

The One-Time Inspection Program is a new program; therefore, there is no
plant-specific program operating experience for program effectiveness. Industry
operating experience that forms the basis for the program is described in the
operating experience element of the NUREG-1801 program description.

Industry and plant-specific experience will be evaluated in the development and
implementation of this program. As additional operating experience is obtained,
lessons learned will be appropriately incorporated into the program.

The staff reviewed a sample of condition reports that contained mechanical components in
environments that the applicant proposed to manage with the One-Time Inspection Program
and interviewed the applicant's technical staff to confirm that the plant-specific operating
experience did not reveal any aging effects not bounded by the GALL Report. Although the
application stated that there is no plant-specific operating experience for program effectiveness
because it is a new program, the staff determined that additional information was required to
complete its review.

In generic RAI B.2-1, Part 1, dated May 22, 2008, the staff requested that the applicant discuss
recently observed material degradation during the implementation of other existing activities that
relate to the aging effects that will be managed by the new program and provide the results in
the "operating experience" element for that new program. Additionally, the staff requested that
the applicant include a commitment to provide operating experience in the future for new
programs to confirm their effectiveness, as stated in SRP-LR, Appendix A. 1.2.3.10.2.

In its response to Part 1 of RAI B.2-1, dated August 22, 2008, the applicant stated that the One-
Time Inspection Program will require one-time inspections to verify effectiveness of the Water
Chemistry Program (LRA Section B.2.42), the Fuel Oil Chemistry Program (LRA
Section B.2.20), and the Lubricating Oil Analysis Program (LRA Section B.2.24). The applicant
further explained that the Water Chemistry Program is an existing sampling and analysis
program and that conformance to procedural requirements and industry guidelines, and
sensitivity to operating experience reports, provide reasonable assurance that the Water
Chemistry Program will effectively manage loss of material, cracking, and reduction of heat
transfer for in-scope components during the period of extended operation.

The applicant also stated that the Fuel Oil Chemistry Program is an existing program that
utilizes sampling and analysis to ensure that adequate diesel fuel quality is maintained to
prevent loss of material and fouling in the various in-scope fuel oil systems. The applicant
further stated that exposure of fuel oil to contaminants such as water and particulates is also
minimized by periodic draining of accumulated water, tank interior cleaning, and by verifying the
quality of new oil before it is introduced into the storage tanks. The applicant added that the
Lubricating Oil Analysis Program has been effective at managing aging effects by periodically
sampling and analyzing lubricating oil from these in-scope components.
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The applicant verified that a search of recent BVPS plant-specific operating experience did not
identify any significant aging related degradation associated with the components that will be
managed by the One-Time Inspection Program and the Water Chemistry Program (See SER
Section 3.0.3.2.14), the Fuel Oil Chemistry Program (See SER Section 3.0.3.2.8), or the
Lubricating Oil Analysis Program (See SER Section 3.0.3.1.13). The applicant said that
one-time inspections will provide additional assurance that aging does not occur, or aging is so
insignificant that an AMP is not warranted. The applicant re-confirmed that the BVPS LRA
states that:

Industry and plant-specific operating experience will be evaluated in the
development and implementation of this program. As additional operating
experience is obtained, lessons learned will be appropriately incorporated into
the program.

In its response to Part 2 of RAI B.2-1, the applicant amended the LRA to include a new
Commitment No. 29 in LRA Table A.4-1 for Unit 1 and Commitment No. 28 in LRA Table A.5-1
for Unit 2, to perform a program self-assessment of all new license renewal AMPs, for
completion within five years after entering the period of extended operation.

Based on its review, the staff finds the applicant's response to RAI B.2-1 acceptable because
the applicant has verified that the One-Time Inspection Program will be used to determine the
effectiveness of the existing AMPs, Water Chemistry Program, Fuel Oil Chemistry Program, and
the Lubricating Oil Analysis Program and that the One-Time Inspection Program has the
flexibility to incorporate additional operating experience into its requirements. The staff confirms
that the applicant has amended the LRA to include a new commitment to validate the
effectiveness of the new license renewal AMPs based on the incorporation of operating
experience. Therefore, the staffs concerns described in RAI B.2-1 are resolved.

The staff finds the applicant's One-Time Inspection Program acceptable for managing the aging
effects for which the program is proposed for in-scope mechanical components. Further, the
staff finds that the One-Time Inspection Program will be effective in maintaining the
components' intended functions consistent with the CLB for the period of extended operation.

UFSAR Supplement. The applicant provided the UFSAR supplement for the One-Time
Inspection Program. The staff verified that the UFSAR supplement summary description for the
One-Time Inspection Program conforms to the staffs recommended UFSAR Supplement for
these types of programs in SRP-LR Table 3.3.-2. The staff also verified that applicant has
committed (Commitment No. 16 in UFSAR Supplement Table A.4-1 and Commitment No. 18 in
UFSAR Supplement Table A.5-1) to implement its new One-Time Inspection Program.

Based on this review, the staff finds that UFSAR Supplement Section A.1.30 provides an
acceptable UFSAR Supplement summary description of the applicant's One-Time Inspection
Program because it is consistent with those UFSAR Supplement summary description in the
SRP-LR for One-Time Inspection Program.

Conclusion. The staff finds the applicant's One-Time Inspection Program acceptable because it
is consistent with the GALL Report and the plant is bounded by the conditions set forth in the
GALL Report for this AMP. Based on its review, the staff concludes that the applicant's
One-Time Inspection Program will adequately manage the aging effects so that the intended
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effectiveness of the existing AMPs, Water Chemistry Program, Fuel Oil Chemistry Program, and 
the Lubricating Oil Analysis Program and that the One-Time Inspection Program has the 
flexibility to incorporate additional operating experience into its requirements. The staff confirms 
that the applicant has amended the LRA to include a new commitment to validate the 
effectiveness of the new license renewal AMPs based on the incorporation of operating 
experience. Therefore, the staff's concerns described in RAI B.2-1 are resolved. 

The staff finds the applicant's One-Time Inspection Program acceptable for managing the aging 
effects for which the program is proposed for in-scope mechanical components. Further, the 
staff finds that the One-Time Inspection Program will be effective in maintaining the 
components' intended functions consistent with the CLB for the period of extended operation. 

UFSAR Supplement. The applicant provided the UFSAR supplement for the One-Time 
Inspection Program. The staff verified that the UFSAR supplement summary description for the 
One-Time Inspection Program conforms to the staff's recommended UFSAR Supplement for 
these types of programs in SRP-LR Table 3.3.':2. The staff also verified that applicant has 
committed (Commitment No. 16 in UFSAR Supplement Table A.4-1 and Commitment No. 18 in 
UFSAR Supplement Table A.5-1) to implement its new One-Time Inspection Program. 

Based on this review, the staff finds that UFSAR Supplement Section A.1.30 provides an 
acceptable UFSAR Supplement summary description of the applicant's One-Time Inspection 
Program because it is consistent with those UFSAR Supplement summary description in the 
SRP-LR for One-Time Inspection Program. 

Conclusion. The staff finds the applicant's One-Time Inspection Program acceptable because it 
is consistent with the GALL Report and the plant is bounded by the conditions set forth in the 
GALL Report for this AMP. Based on its review, the staff concludes that the applicant's 
One-Time Inspection Program will adequately manage the aging effects so that the intended 
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functions will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this
AMP and finds that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).

3.0.3.1.18 One-Time Inspection of ASME Code Class 1 Small Bore Piping Program

Summary of Technical Information in the Application. In LRA Section B.2.31, the applicant
described the One-Time Inspection of ASME Code Class 1 Small Bore Piping Program.

The applicant stated that the One-Time Inspection of ASME Code Class 1 Small-Bore Piping
Program manages the cracking of small bore stainless steel piping less than
4-inches in diameter. This program will involve the use of volumetric inspections on a sample of
small-bore butt welds. If evidence is discovered that there is significant aging of small-bore
piping during this program, a periodic inspection program will be proposed that will be plant-
specific.

The One-Time Inspection of ASME Code Class 1 Small-Bore Piping Program will be
implemented within 10 years of the beginning of the period of extended operation.

Staff Evaluation. In the LRA, the applicant stated that the One-Time Inspection of ASME
Code Class 1 Small Bore Piping Program is a new program that is consistent with GALL
AMP XI.M35, "One-Time Inspection of ASME Class 1 Small Bore Piping."

During its audit, the staff reviewed the applicant's onsite documentation supporting the
applicant's conclusion that the program elements are consistent with the elements in the GALL
Report.

The staff reviewed those portions of the applicants One-Time Inspection of ASME Code Class 1
Small-Bore Piping Program that the applicant claimed consistency with GALL AMP XI.M35 and
found they are consistent with this GALL AMP. The staff also held onsite interviews with the
applicant's technical staff to confirm the results.

Based on its review, the staff concluded that the applicant's One-Time Inspection of ASME
Code Class 1 Small Bore Piping Program provides assurance that either the aging effect is
indeed not occurring, or that the aging effect is occurring very slowly as not to affect the
intended function of the component or structure. The staff finds the applicant's One-Time
Inspection of ASME Code Class 1 Small Bore Piping Program acceptable because it conforms
to the recommended GALL AMP XI.M35.

In RAI B.2.31-1, dated April 3, 2008, the staff requested that the applicant confirm whether there
were any socket welds classified as high-safety significant, as part of the risk-informed inservice
inspection (ISI) program. The staff noted that these small bore socket welds should be given
special significance. The staff also requested that the applicant document how it will handle
high-safety significant socket welds.

In its response to RAI B.2.31-1, dated May 5, 2008, the applicant stated that there are six Unit 1
and two Unit 2 ASME Code Class 1 socket welds classified as high-safety significance. There
are three two-inch diameter socket welds classified as high-safety significance for seal injection
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to the RCPs in the CVCS, and three two-inch diameter socket welds in the hot leg of the
high-head safety injection supply line at Unit 1. There are two 0.75-inch diameter socket welds
on lines that connect to the flow element in the reactor coolant. These socket welds are visually
inspected (VT-2) at operating temperature and pressure at each RFO (every 18 months).

The staff noted that it had previously accepted visual inspection of socket welds because there
is no approved method for volumetrically inspecting socket welds.

Based on its review, the staff finds the applicant's response to RAI B.2.31-1 acceptable because
the applicant has demonstrated that the treatment of these high-safety significant socket welds
is adequate. The staff confirms that because there is no accepted method to volumetrically
inspect these welds, it has accepted visual inspection of socket welds and notes that any cracks
that form in these welds would initiate from the inside diameter, which would be very difficult to
detect using a volumetric technique due to the configuration of the socket welds. The staff
concludes that a visual inspection at operating temperature and pressure is the only practical
method for inspecting these welds. Therefore, the staffs concern described in RAI B.2.31-1 is
acceptable.

Operatingq Experience. The staff also reviewed operating experience, including selected
condition reports, and interviewed the applicant's technical staff to confirm that the plant-specific
operating experience did not reveal any degradation not bounded by industry experience. In the
LRA, the applicant stated that there is no operating experience for the effectiveness of the One-
Time Inspection of ASME Code Class 1 Small Bore Piping Program because it is a new
program. The staff determined that additional information was required to complete its review of
this program.

In RAI B.2-1, dated May 22, 2008, the staff requested that the applicant provide operating
experience information in support of the One-Time Inspection of ASME Code Class 1 Small-
Bore Piping Program.

In its response to RAI B.2-1, dated August 22, 2008, the applicant stated the following:

The existing license renewal future commitment for each new aging management
program made by FENOC in the BVPS LRA, Appendix A, Table A.4-1 (Unit 1)
and Table A.5-1 (Unit 2), as applicable, meets the intent of the recommendation
of NUREG-1800, "Standard Review Plan for Review of License Renewal
Applications for Nuclear Power Plants," Appendix A, Section A.1.2.3.10.2. For
each new program credited by FENOC for aging management during the period
of extended operation, a license renewal future commitment is included to
implement the program prior to the period of extended operation "as described
in" the corresponding Section of Appendix B. The Appendix B Operating
Experience element for each new program includes a statement that industry and
plant-specific operating experience will be incorporated into the program.
Therefore, a license renewal commitment to consider and incorporate feedback
from operating experience into new aging management programs is included by
reference in the LRA, Appendix A, Tables A.4-1 (Unit 1) and Table A.5-1 (Unit 2).
In addition, the FENOC Corrective Action Program is relied upon to document
operating experience that indicates a lack of program effectiveness and initiate
corrective actions such that recurrence of significant conditions is prevented.
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These Corrective Action Program activities are applicable to all programs
following implementation. However, to confirm the effectiveness of the new
license renewal aging management programs based on the incorporation of
operating experience, the BVPS LRA is revised to include a new license renewal
future commitment to perform a program self-assessment of all new license
renewal aging management programs, to be completed five (5) years after
entering the period of extended operation.

The staff verified that the applicant has committed (Commitments No. 29 on UFSAR
Supplement Table A.4-1 for Unit 1 and No. 28 in UFSAR Supplement Table A.5-1 for Unit 2.
Therefore, the staffs concern for the Thermal Aging Embrittlement of Cast Austenitic Stainless
Steel (CASS) Program as described in RAI B.2-1 is resolved.

UFSAR Supplement. In LRA Section A.1.31, the applicant provided the UFSAR supplement for
the One-Time Inspection of ASME Code Class 1 Small-Bore Piping Program. The staff
reviewed this Section and determines that the information in the UFSAR supplement is an
adequate summary description of the program, as required by 10 CFR 54.21(d).

Conclusion. The staff finds the applicant's One-Time Inspection of ASME Code Class 1 Small
Bore Piping Program acceptable because it is consistent with the GALL Report and the plant is
bounded by the conditions set forth in the GALL Report for this AMP. Based on its review, the
staff finds that the program will adequately manage the aging effects so that the intended
functions will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this
AMP and finds that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).

3.0.3.1.19 Open-Cycle Cooling Water System Program

Summary of Technical Information in the Application. In LRA Section B.2.32, the applicant
described the existing Open-Cycle Cooling Water System Program as consistent with GALL
AMP XI.M20, "Open-Cycle Cooling Water System."

The Open-Cycle Cooling Water System Program implements commitments to GL 89-13,
"Service Water System Problems Affecting Safety-Related Equipment," including
Supplement 1. This program manages the aging effects on the open-cycle cooling water
systems (CWSs) to ensure that the systems will perform intended functions during the period of
extended operation. The program has surveillance and control techniques to manage aging
effects caused by biofouling, corrosion, erosion, protective coating failures, and silting in the
river water (Unit 1) and service water (Unit 2) systems or SCs serviced by the systems.

Staff Evaluation. In LRA Section B.2.32, the applicant stated that the Open-Cycle Cooing Water
System Program is an existing program that is consistent with GALL AMP XI.M20, "Open-Cycle
Cooling Water System," with enhancements and exceptions.

The staff reviewed those portions of the applicant's Open-Cycle Cooling Water System Program
that the applicant claimed consistency with GALL AMP XI.M20 and found they are consistent
with this GALL AMP. The staff also confirmed that the plant program contains all of the
elements of the referenced GALL program and the conditions at the plant are bounded by the
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described the existing Open-Cycle Cooling Water System Program as consistent with GALL 
AMP XI.M20, "Open-Cycle Cooling Water System." 

The Open-Cycle Cooling Water System Program implements commitments to GL 89-13, 
"Service Water System Problems Affecting Safety-Related Equipment," including 
Supplement 1. This program manages the aging effects on the open-cycle cooling water 
systems (CWSs) to ensure that the systems will perform intended functions during the period of 

I 

extended operation. The program has surveillance and control techniques to manage aging 
effects caused by biofouling, corrosion, erosion, protective coating failures, and silting in the 
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System Program is an existing program that is consistent with GALL AMP XI.M20, "Open-Cycle 
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with this GALL AMP. The staff also confirmed that the plant program contains all of the 
elements of the referenced GALL program and the conditions at the plant are bounded by the 
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conditions for which the GALL Report is evaluated. The staff conducted onsite interviews with
the applicant's technical personnel to confirm these results.

As a result of the staffs IP-71002 inspections during the weeks of June 23 and July 14, 2008,
the applicant identified revisions to the LRA which include new program exceptions and
enhancements. The applicant provided the program changes in its letter (L-08-262) to the staff,
dated September 9, 2008, which includes LRA Amendment No. 23. The staff's review of the
enhancements and exceptions to this AMP that the applicant has taken against the program
elements in GALL AMP XI.M20 are evaluated in the subsections that follow.

Enhancements. In letter L-08-262, Amendment No. 23, dated September 9, 2008, the applicant
identifies the following enhancements to the "Scope of Program" and "Detection of Aging
Effects" elements.

(1) The "Scope of Program" will be expanded to include a Unit 1 post-accident
sampling system heat exchanger (PAS-E-1) credited with a leakage
boundary function.

(2) The "Detection of Aging Effects" describe that the internal condition of
buried piping will be assessed by opportunistic inspections of header
piping internals during removal of expansion joints and inline valves in the
headers. Evaluation of inspection results will be documented and trended.

The staff reviewed the applicant's program enhancements and compared the changes with the
GALL AMP XI.M20 recommendations for the enhanced elements. The staff verified that the
applicant has incorporated these enhancements to the Open-Cycle Cooling Water System
Program in Commitment No. 30 of UFSAR Supplement Table A.4-1 for Unit 1 and in
Commitment No. 31 of UFSAR Supplement Table A.5-1 for Unit 2.

The staff finds the applicant's Open-Cycle Cooling Water System Program acceptable because
it conforms to the recommended GALL AMP XI.M20. and notes that implementation of these
enhancements and commitments will make the applicant's Open-Cycle Cooling Water Systems
consistent with the GALL AMP XI.M20.
Based on its review, the staff finds the applicant's enhancements to the Open-Cycle Cooling
Water System Program acceptable because they will make the "scope of program" and
"detection of aging effects" program elements of the AMP consistent with the staffs
recommendations in the "scope of program" and "detection of aging effects" program elements
in GALL AMP XI.M20.

.Exception. In letter L-08-262, Amendment No. 23, dated September 9, 2008, the applicant
identifies the following exception to the "Preventive Actions" element:

River Water / Service Water lines supplying backup water sources to the
Auxiliary Feedwater Systems and to the Spent Fuel Pools will not be periodically
flushed. It is undesirable to contaminate the Auxiliary Feedwater System and
Spent Fuel Pool with raw water, and the configuration of these piping sections
precludes concerns for silt and sediment buildup.
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The staff noted that the "preventive actions" program element in GALL AMP XI.M20
recommends periodic flushing of open-cycle CWSs (e.g., uncontrolled raw water or SWSs), if
the systems are infrequently used.
The staff reviewed the license renewal drawings and design documents for the river water and
service water systems and noted that these systems are normally in service during plant power
operations, plant shutdowns, and operations during anticipated operational transients.

Based on its review, the staff finds the applicant's exception to the recommendation in GALL
AMP XI.M20 acceptable because: (a) the applicant has explained that periodic flushing of the
backup river water and service water supply lines to the AFW and SFP systems from the river
water and SWSs within the Open-Cycle Cooling Water Program would contaminate the
aforementioned systems, due to their design configurations; (b) the river water and service
water systems are generally in service, and the design flows in these systems will minimize the
occurrence of silting and sediment in the systems during plant operations; (c) the applicant
implements the addition of biocides to the raw water in order to preclude biological organisms
from growing in these raw water systems and; (d) the applicant implements the remaining
recommendations of GL 89-13 for these systems.

The staff further finds that the applicant's program elements provide an acceptable basis for
managing loss of material, loss of heat transfer function and cracking in the systems containing
uncontrolled raw water because the staff has verified that, with the exception taken on
performing periodic flushing of the systems, the program elements for the AMP are consistent
with the program element criteria recommended in GALL AMP XI.M20. The staff also finds that
the applicant has provided a valid basis for concluding that the recommendation for periodic
flushing of the systems in GALL AMP XI.M20 need not be implemented. Therefore, the staff
concludes that the applicant's enhancements of the Open-Cycle Cooling Water Program to
include the Unit 1 post-accident sampling system heat exchanger (PAS-E-1) within the scope of
the AMP and update of the program to describe that the internal condition of buried piping will
be assessed by opportunistic inspections of header piping internals, during removal activities for
expansion joints and inline raw water header valves, are acceptable because the enhancements
will make the program elements for this AMP consistent with GALL AMP XI.M20.

Operatingq Experience. In LRA AMP B.2.32, the applicant provided the following operating
experience evaluation for BVPS:

Microbiologically influenced corrosion (MIC) and macro-fouling have occurred on
occasion at BVPS within the River and Service Water systems and other heat
exchangers which reject heat directly to the river. Those systems using water
from the Ohio River as a heat sink are collectively referred to as the Open Cycle
Cooling Water (OCCW) system.

MIC can result in pipe and component wall thinning, which if left unchecked, can
cause failure of the affected component. Macro-fouling and MIC also produce
silting, which can lead to a decrease in system flow and a subsequent reduction
in heat removal. The OCCW program is designed for timely identification of the
symptoms of MIC and macro-fouling which will allow corrective actions, such as
cleaning, chemical addition, or component replacement, to be taken.
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the AMP and update of the program to describe that the internal condition of buried piping will 
be assessed by opportunistic inspections of header piping internals, during removal activities for 
expansion joints and inline raw water header valves, are acceptable because the enhancements 
will make the program elements for this AMP consistent with GALL AMP XI,M20. 

Operating Experience. In LRA AMP B.2.32, the applicant provided the following operating 
experience evaluation for BVPS: 

Microbiologically influenced corrosion (MIC) and macro-fouling have occurred on 
occasion at BVPS within the River and Service Water systems and other heat 
exchangers which reject heat directly to the river. Those systems using water 
from the Ohio River as a heat sink are collectively referred to as the Open Cycle 
Cooling Water (OCCW) system. 

MIC can result in pipe and component wall thinning, which if left unchecked, can 
cause failure of the affected component. Macro-fouling and MIC also produce 
silting, which can lead to a decrease in system flow and a subsequent reduction 
in heat removal. The OCCW program is designed for timely identification of the 
symptoms of MIC and macro-fouling which will allow corrective actions, such as 
cleaning, chemical addition, or component replacement, to be taken. 
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Quality Assurance audits of the OCCW and river water chemistry control
programs evaluate the BVPS compliance with NRC guidance (Generic Letter 89-
13) for MIC and macro-fouling control within OCCW system components. The
most recent audit was completed in December of 2004, the result of which
revealed that BVPS satisfies staff and industry guidelines for OCCW system
chemistry control and regulation of MIC and macro-fouling. However, areas for
improvement were identified and documented within the Corrective Action
Program. The audit showed that a sufficient number of parameters are
measured to detect abnormal conditions which could be indicative of MIC,
macro-fouling, or silting. Biocide concentrations were maintained within specified
bands, and associated systems were found to be treated and controlled to
acceptable levels consistent with industry and NRC guidelines. Adherence to
recommended chemistry specifications and regular monitoring of key system
flow parameters provide reasonable assurance that the OCCW program will
effectively manage loss of material and reduction of heat transfer for in-scope
OCCW components.

The OCCW system program at BVPS satisfies GL 89-13 commitments for
managing aging effects due to biofouling, corrosion, protective coating failures,
and silting within system components. In October, 2004, an NRC audit was
conducted on the implementation of Generic Letter, GL 89-13. The audit did not
reveal any findings, however, suggested improvements were identified to further
strengthen the OCCW system program. For example, a recommendation was
made to increase the inspection and cleaning frequencies of OCCW system
components which would allow the program to sooner identify a component in
the early stages of material loss. The recommended improvement, to modify the
monitoring program administrative procedure, was documented within the
Corrective Action Program and incorporated into the program.

Thermal Performance Testing of River/Service water cooled heat exchangers, a
Generic Letter 89-13 requirement, also provides valuable data on the internal
condition of OCCW components. The 2005 Ultimate Heat Sink Biennial
Inspection, which included evaluation of the Thermal Performance Testing
program, was completed in December with no findings. As part of this
inspection, BVPS completed three thermal performance tests on River/Service
Water cooled heat exchangers. Specifically, the Unit 1 and Unit 2 charging pump
lube oil coolers and Unit 1 diesel generator jacket water cooler were evaluated.
All heat exchanger thermal performance test results were satisfactory.

An important element of OCCW system program evaluation is benchmarking
trips to other facilities to assess comparable systems and learn from and apply
actions which may be applicable to BVPS. Such a trip was taken to the North
Anna Station in 2002, which was documented in the Corrective Action Program.
Valuable examples of operating experience were identified and evaluated for
applicability at BVPS using the Corrective Action Program. Specific examples
include use of more accurate flow measuring instrumentation to assess
performance changes within the River/Service Water systems, and a program in
which large-bore pipes and heat exchanger end bells are hydro-lazed and lined
with an epoxy resin.
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Program audits, thermal performance testing, and benchmarking other facilities
provide reasonable assurance that the OCCW program will effectively manage
loss of material and reduction of heat transfer for in-scope OCCW components.

The staff reviewed the operating experience provided by the applicant in the LRA and
interviewed the applicant's technical personnel to confirm that the plant-specific operating
experience did not reveal any aging effects not bounded by the GALL Report. The staff noted
that the applicant's Open-Cycle Cooling Water Program is periodically evaluated and enhanced
to include industry experience and plant-specific experience. The staff confirms that the
applicant has evaluated applicable aging effects and industry and plant-specific operating
experience and has addressed the generic and plant-specific operating experience related to
raw water system fouling. The staff further confirms that the applicant is implementing its
commitments in response to GL 89-13 and the generic operating experience discussed therein.

Based on its assessment, the staff finds that the applicant's Open-Cycle Cooling Water System
Program has been effective and will continue to be effective in monitoring, controlling, and
correcting the aging effects of components within the scope of this program because the
applicant incorporates the results of relevant operating experience into the scope of AMP and
adjusts the program elements in accordance with this operating experience, and because the
applicant has implemented and will continue to implement its commitments made in response to
GL 89-13, during the period of extended operation.

UFSAR Supplement. In LRA Section A.1.32, the applicant provided the UFSAR supplement for
the Open-Cycle Cooling Water System Program. The staff reviewed this Section and
determines that the information provided by the applicant in the UFSAR Supplement is an
adequate summary description of the program, as required by 10 CFR 54.21(d).

The staff confirms that the applicant has provided the program changes in letter L-08-262,
Amendment No. 23, dated September 8, 2008, which includes the addition of the new
enhancements to LRA Table A.4-1 (Commitment No. 30 for Unit 1) and LRA Table A.5-1
(Commitment No. 31 for Unit 2).

Conclusion. The staff finds the applicant's Open-Cycle Cooling Water System Program
acceptable because it is consistent with the GALL Report and the plant is bounded by the
conditions set forth in the GALL Report for this AMP. Based on its review, the staff finds that the
Open-Cycle Cooling Water System Program will adequately manage the aging effects so that
the intended functions will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement
for this AMP and finds that it provides an adequate summary description of the program, as
required by 10 CFR 54.21(d).

3.0.3.1.20 PWR Vessel Internals Program

Summary of Technical Information in the Application. In LRA Section B.2.33, the applicant
described the PWR Vessel Internals Program as a new condition monitoring program designed
to manage the effects of aging in RV internals components for the Units 1 and 2.

Staff Evaluation. The staff noted that the GALL Report does not have a recommended
AMP (other than perhaps the Water Chemistry Program or the ASME Section XI,
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Subsection IWB, IWC, and IWD Program) for the management of postulated aging effects that
may potentially occur in the RV internals of PWR-designed reactors. Instead, the staff has
provided the following statement in the AMP program columns of AMRs in GALL Report
Tables IV.B2, IV.B3, and IV.B4 that credit plant-specific activities for management of RV
internals components for PWRs:

No further aging management review is necessary if the applicant provides a
commitment in the UFSAR supplement to (1) participate in the industry programs
for investigating and managing aging effects on reactor internals; (2) evaluate
and implement the results of the industry programs as applicable to the reactor
internals; and (3) upon completion of these programs, but not less than 24
months before entering the period of extended operation, submit an inspection
plan for reactor internals to the NRC for review and approval.

This approach to aging management conforms to the staffs recommended aging management
guidelines provided in the following sections of the SRP-LR:

Section 3.1.2.2.6 - Loss of Fracture Toughness due to Neutron Irradaition Embrittlement

and Void Swelling

• Section 3.1.2.2.9 - Loss of Preload due to Stress Relaxation

• Section 3.1.2.2.12 - Cracking due to Stress Corrosion Cracking and Irradiation-Assisted
Stress Corrosion Cracking (IASCC)

• Section 3.1.2.2.15 - Changes in Dimensions due to Void Swelling

* Section 3.1.2.2.17 - Cracking due to Stress Corrosion Cracking, Primary Water Stress
Corrosion Cracking, and Irradiation-Assisted Stress Corrosion Cracking (IASCC)

The following examination categories ASME Code Section XI, Table IWB-2500-1 ,"Examination
Categories," also may be applicable as condition monitoring programs for RV internals
components in PWRs, dependant upon whether an applicant's RV design includes these type of
internal component commodity groups, and an applicant has included these examination
categories within the scope of its PWR Vessel Internals Program or its ASME Section XI,
Subsection IWB, IWC, and IWD Program:

* B-N-1 - Interior of the Reactor Vessel

* B-N-2 - Integrally Welded Core Support Structures and Interior Attachments to Reactor
Vessel

B-N-3 - Removable Core Support Structures

The applicant's PWR Vessel Internals Program is the AMP that incorporates the commitment
recommended in the GALL Report Table IV.B2 for the majority of the RV internals components
in Westinghouse designed PWRs. The staff reviewed the information that the applicant provided
in the LRA Section B.2.33, the applicant's license renewal basis document for this AMP, and
other supporting information and documents that pertain to the applicant's procedural and
implementation controls for this AMP.

The staff reviewed this information against the regulatory criteria summarized above.
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The staff noted that in LRA Table 3.1.2-2, the applicant credits its PWR Vessel Internals
Program as the basis for managing applicable aging effects for a significant number of RV
internals component commodity groups at Units 1 and 2. The staff also noted that the applicant
has committed (Commitment No. 18 in LRA Table A.4-1 for Unit 1 and Commitment No. 20 in
LRA Table A.5-1 for Unit 2) to implementing the following actions and activities for the RV
internals that are managed in accordance with its PWR Vessel Internals Program:

Commitment No. 18 for Unit 1:

For the PWR Vessel Internals Program, regarding activities for managing the
aging of Reactor Vessel internal components and structures, BVPS commits to:
1. Participate in the industry programs applicable to BVPS Unit 1 for
investigating and managing aging effects on reactor internals; 2. Evaluate and
implement the results of the industry programs as applicable to the BVPS Unit 1
reactor internals; and, 3. Upon completion of these programs, but not less than
24 months before entering the period of extended operation, submit an
inspection plan for the BVPS Unit 1 reactor internals to the NRC for review and
approval.

Commitment No. 20 for Unit 2:

For the PWR Vessel Internals Program, regarding activities for managing the
aging of Reactor Vessel internal components and structures, BVPS commits to:
1. Participate in the industry programs applicable to BVPS Unit 2 for
investigating and managing aging effects on reactor internals; 2. Evaluate and
implement the results of the industry programs as applicable to the BVPS Unit 2
reactor internals; and, 3. Upon completion of these programs, but not less than
24 months before entering the period of extended operation, submit an
inspection plan for the BVPS Unit 2 reactor internals to the NRC for review and
approval.

The staff verified that the provisions in Commitments No. 18 for Unit 1 and No. 20 for Unit 2
conform to the commitment criteria recommendations discussed above. The staff also verified
that in LRA Table A.4-1, the applicant has scheduled to implement Commitment No. 18 for
Unit 1 by January 29, 2014, and Commitment No. 20 for Unit 2, by May 27, 2025. The operating
license for Unit 1 will expire on January 29, 2016, according to Operating License No. DPR-66,
Clause 2.F. The operating license for Unit 2 will expire on May 27, 2027, according to Operating
License No. NPF-73, Clause 2.1. Based on this information, the staff also verified that the
applicant's implementation milestones for these commitments conform with the staffs
recommendation that licensee's submit inspection plans for the RV internals for staff review and
approval at least two years prior to entering the period of extended operation.

Although the staff verified that the applicant's commitments for aging management of its RV
internals were consistent with the guidance in the SRP-LR and the GALL Report, the staff
determined that additional information was required to complete its review, specifically noting
that discrepancies remained between the AMR items for these components and the applicant's
commitments to ensure adequate aging management of the components. The staff further
noted that the applicant's PWR Vessel Internals Program does not have a specific

3-83

The staff noted that in LRA Table 3.1.2-2, the applicant credits its PWR Vessel Internals 
Program as the basis for managing applicable aging effects for a significant number of RV 
internals component commodity groups at Units 1 and 2. The staff also noted that the applicant 
has committed (Commitment No. 18 in LRA Table AA-1 for Unit 1 and Commitment No. 20 in 
LRA Table A.5-1 for Unit 2) to implementing the following actions and activities for the RV 
internals that are managed in accordance with its PWR Vessel Internals Program: 

Commitment No. 18 for Unit 1: 

For the PWR Vessel Internals Program, regarding activities for managing the 
aging of Reactor Vessel internal components and structures, BVPS commits to: 
1. Participate in the industry programs applicable to BVPS Unit 1 for 
investigating and managing aging effects on reactor internals; 2. Evaluate and 
implement the results of the industry programs as applicable to the BVPS Unit 1 
reactor internals; and, 3. Upon completion of these programs, but not less than 
24 months before entering the period of extended operation, submit an 
inspection plan for the BVPS Unit 1 reactor internals to the NRC for review and 
approval. 

Commitment No. 20 for Unit 2: 

For the PWR Vessel Internals Program, regarding activities for managing the 
aging of ReactorVessel internal components and structures, BVPS commits to: 
1. Participate in the industry programs applicable to BVPS Unit 2 for 
investigating and managing aging effects on reactor internals; 2. Evaluate and 
implement the results of the industry programs as applicable to the BVPS Unit 2 
reactor internals; and, 3. Upon completion of these programs, but not less than 
24 months before entering the period of extended operation, submit an 
inspection plan for the BVPS Unit 2 reactor internals to the NRC for review and 
approval. 

The staff verified that the provisions in Commitments No. 18 for Unit 1 and No. 20 for Unit 2 
conform to the commitment criteria recommendations discussed above. The staff also verified 
that in LRA Table A.4-1, the applicant has scheduled to implement Commitment No. 18 for 
Unit 1 by January 29,2014, and Commitment No. 20 for Unit 2, by May 27,2025. The operating 
license for Unit 1 will expire on January 29, 2016, according to Operating License No. DPR-66, 
Clause 2.F. The operating license for Unit 2 will expire on May 27,2027, according to Operating 
License No. NPF-73, Clause 2.1. Based on this information, the staff also verified that the 
applicant's implementation milestones for these commitments conform with the staff's 
recommendation that licensee's submit inspection plans for the RV internals for staff review and 
approval at least two years prior to entering the period of extended operation. 

Although the staff verified that the applicant's commitments for aging management of its RV 
internals were consistent with the guidance in the SRP-LR and the GALL Report, the staff 
determined that additional information was required to complete its review, specifically noting 
that discrepancies remained between the AMR items for these components and the applicant's 
commitments to ensure adequate aging management of the components. The staff further 
noted that the applicant's PWR Vessel Internals Program does not have a specific 

3-83 



corresponding program in the GALL Report Volume 2, Chapter XI and that if the applicant
intended on tying the basis for aging management to its PWR Vessel Internals Program, then
the AMP should be defined as plant-specific in the LRA.

In RAI B.2.33-1, dated June 5, 2008, the staff requested that the applicant justify why the PWR
Vessel Internals Program had not been identified as a plant-specific AMP in the LRA and the
program elements for this AMP omitted from the application.

In its response to RAI B.2.33-1, dated July 21, 2008, the applicant stated that the intent of LRA
Section B.2.33 was not to define an AMP with 10 elements. The applicant confirmed that the
intent of LRA Section B.2.33 was to identify a commitment, as specified in the GALL Report and
stated that the commitment wording was included in LRA Appendix B as a pointer and for ease
of review. The applicant clarified the issue and revised LRA Sections A.1.33 and B.2.33 to
delete the misleading text, further stating that other sections of the LRA are also revised to
delete references to the AMP, and to include references to the commitments (Commitment
No. 18 and Commitment No. 20) provided in LRA Tables A.4-1 (Unit 1) A.5-1 (Unit 2),
respectively. The staff reviewed the applicant's response and verified that the applicant has
amended the LRA as noted above. The staff noted that the amendments are consistent with
Westinghouse-designed RV internals components found in the GALL Report, Table IV.B2.
Based on its review, the staff finds the applicant's response to RAI B.2.33-1 acceptable because
the applicant has amended the AMRs on management of cracking, loss of fracture toughness,
changes in dimension, and loss of preload of the RV internals components for Units 1 and 2 to
be consistent with their corresponding AMRs in the GALL Report, Table IV.B2. The staff further
finds that the applicant has committed (Commitments No. 18 and No. 20) to develop a
plant-specific PWR Vessel Internals Monitoring AMP that will implement activities from industry
investigations (including operating experience), as applicable to BVPS, for managing aging
effects on reactor internals, prior to the period of extended operation. Therefore, the staff's
concern described in RAI B.2.33-1 is resolved.

The staff also noted that in the GALL Report, Table IV.B2, the staff recommends that the type of
commitment discussed in the Staff Evaluation be credited for aging management of the RV
internals in Westinghouse-designed PWRs. The staff reviewed the technical and regulatory
information in the applicant's PWR Vessel Internals Program. The staff noted that although the
applicant had provided the appropriate commitment (Commitments No. 18 in LRA Table A.4-1
for Unit 1 and No. 20 in LRA Table A.5-1 for Unit 2) for its RV internals components, the
applicant did not identify which RV internals components commodity at Units 1 and 2 were
within the scope of the PWR Vessel Internals Program and the regulatory commitments.

In RAI B.2.33-2, dated June 5, 2008, the staff requested that the applicant clarify which PWR
RV internals components at Units 1 and 2 are within the scope of the PWR Vessel Internals
Program and LRA Commitments No. 18 for Unit 1 and No. 20 for Unit 2.

In its response to RAI B.2.33-2, dated July 21, 2008, the applicant stated that, consistent with its
response to RAI-B.2.33-1, it has amended LRA B.2.33 and A.1.33 to delete the misleading text.

Additionally, the applicant has updated AMR items in LRA Table 3.1.2-2 to delete the reference
to the PWR Vessel Internals Program, in favor of references to its commitments provided for the
components in LRA Tables A.4-1 and A.5-1 (Commitments No. 18 for Unit 1, and No. 20 for
Unit 2).
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applicant did not identify which RV internals components commodity at Units 1 and 2 were 
within the scope of the PWR Vessel Internals Program and the regulatory commitments. 

In RAI B.2.33-2, dated June 5, 2008, the staff requested that the applicant clarify which PWR 
RV internals components at Units 1 and 2 are within the scope of the PWR Vessel Internals 
Program and LRA Commitments No. 18 for Unit 1 and No. 20 for Unit 2. 

In its response to RAI B.2.33-2, dated July 21, 2008, the applicant stated that, consistent with its 
response to RAI-B.2.33-1, it has amended LRA B.2.33 and A.1.33 to delete the misleading text. 
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components in LRA Tables A.4-1 and A.5-1 (Commitments No. 18 for Unit 1, and No. 20 for 
Unit 2). 
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The applicant clarified that the components now managed in the AMRs by these commitments
are as follows:

* Core baffle/former assembly bolts and plates

* Core barrel shells, rings, flanges, nozzles, and thermal shields and pads

" Core barrel assembly bolts

" Instrumentation support structure flux thimble guide tubes and thermocouple conduits

* Lower internals assembly clevis inserts and clevis insert bolts

* Lower internals assembly core support forgings and lower support columns

* Lower internals assembly lower core plates, support column bolts, fuel alignment pins,
radial keys

* Lower internals assembly secondary core supports, head/vessel alignment pins, and
head cooling spray nozzles

" Lower internals assembly Unit 1 diffuser plate and Unit 1 lower support column casting

* RCCA guide tube assembly bolts, guide tubes and support pins

* Upper internals assembly core plate alignment pins, fuel alignment pins, hold-down
springs, support column mixer bases, and support columns

Upper internals assembly upper core plates, upper support plates, support assemblies
and support column bolts

The staff noted that list of components above is consistent with the list of components in GALL
Report, Table IV.B2, for which these types of commitments are credited for aging management.

Based on its review, the staff finds the applicant's response to RAI B.2.33-2 acceptable because
the applicant has appropriately identified the RV internals components that are within the scope
of Commitment No. 18 for Unit 1 and Commitment No. 20 for Unit 2, and because the
applicant's list of components is consistent with those in the GALL Report, Table IV.B2, for
which these commitments are credited. Therefore, the staffs concern described in RAI B.2.33-2
is resolved.

In RAI B.2.33-3, dated June 5, 2008, the staff requested that the applicant clarify whether or not
the examination requirements in ASME Code Section XI, Examination Categories B-N-i, B-N-2,
or B-N-3 are applicable to the RV internals components at Units 1 and 2 and if so, whether the
applicant is crediting the applicable examination category requirements for aging management
either under the ASME Section Xl, Subsection IWB, IWB, and IWD Program or the PWR Vessel
Internals Program.
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In its response to RAI B.2.33-3, dated July 21, 2008, the applicant identified the following ISIs of
the RV internals at Units 1 and 2, as required by 10 CFR 50.55a and the ASME
Code Section XI:

" Inspections of the interior of the reactor vessels (RVs) - Examination Category B-N-1

" Inspections of the integrally welded core support structures and interior attachments to
the RV - Examination Category B-N-2

* Inspections of removable core support structures Examination Category B-N-3

The applicant clarified that the inspections performed under these examination categories are
scheduled and performed in accordance with the ASME Boiler and Pressure Vessel Code,
Section XI, Table IWB-2500-1, under the BVPS ASME Section XI, Inservice Inspection
Program, subject to the limitations and modifications of 10 CFR 50.55a. The applicant stated
that, consistent with the recommendations in the GALL Report, Items IV.1B2-26 and IV.B2-34,
only three AMRs for RV internals components in LRA Table 3.1.2-2 credit the ASME
Code Section XI, Inservice Inspection, Subsections IWB, IWC, and IWD Program (LRA
Section B.2.2) for aging management. The applicant further clarified that the RV internals
components within the scope of these ASME Section XI inspections are the clevis inserts, core
plate alignment pins, and radial keys, located in the RV lower internal assembly. The applicant
stated that inservice inspections for these components are implemented as part of the
applicant's AMSE Section XI Inservice Inspection, Subsection IWB, IWC, and IWD Program.
The applicant also clarified that the inservice inspections of these components are not within the
scope of the commitments for the RV internals because the commitments cover the augmented
inspection activities that will be implemented for the RV internals, which go beyond the inservice
inspections required by the ASME Code Section XI examination categories.

The staff noted that the applicant's commitments (Commitments No. 18 in LRA Table A.4-1 for
Unit 1 and No. 20 in LRA Table A.5-1 for Unit 2) for the RV internals pertain to the development
of an augmented inspection for the RV internals. These commitments are based on industry
initiatives of the EPRI MRP task group on RV internals component degradation and goes
beyond the required inservice inspections pursuant to ASME Code Section XI, Examination
Categories B-N-i, B-N-2, and B-N-3.

Based on its review, the staff finds the applicant's response to RAI B.2.33-3 acceptable because
the applicant has clarified that the required ASME Code Section XI inservice inspections for the
RV internals are applicable to the clevis inserts, core plate alignment pins, and radial keys
located in the RV lower internal assembly and that these ISIs are implemented as part of the
applicant's AMSE Code Section XI Inservice Inspection, Subsection IWB, IWC, and IWD
Program. Therefore, the staff's concern described in RAI B.2.33-3 is resolved.

Based on the staffs review, and the applicant's resolution of RAIs B.2.33-1, -2, and -3, the staff
concludes that the applicant's commitments (Commitments No. 18 for Unit 1 and No. 20 for
Unit 2) are acceptable for aging management because these commitments conform to the
staff's commitment criteria specified in the GALL Report, Volume 2, Table IV.B2. Additionally,
the staff concludes that the applicant's implementation schedule for these commitments
conforms to the staff's commitment recommendation that the applicant submit inspection plans
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for the RV internals to the staff for review and approval at least two years prior to entering the
period of extended operation.

Since the staff has accepted the applicant's basis for deleting this AMP from the LRA, the staff
finds that there is no reason to perform a program element evaluation of the PWR Vessel
Internals Program that was originally docketed in the LRA.

Operatingq Experience. The applicant's PWR Vessel Internals Program is a new program that
will be implemented at least two years prior to entering the period of extended operation. As
such, there is no relevant operating experience, to date, because the AMP has yet to be
implemented. In SRP-LR Section A.1.2.310, Item 2, the staff states that an "applicant may have
to commit to providing operating experience in the future for new programs to confirm their
effectiveness."

In RAI B.2-1, dated May 22, 2008, the staff requested that the applicant make a commitment for
the new programs in order to bring these AMPs into conformance with the guidance for new
AMPs found in staff's "operating experience" criterion in SRP-LR Section A.1.2.310.

In its response to RAI B.2-1, dated August 22, 2008, the applicant clarified that the existing
license renewal future commitment for each new aging management program made by FENOC
in LRA, Appendix A, Table A.4-1 (Unit 1) and Table A.5-1 (Unit 2), as applicable, meets the
intent of the recommendation of SRP-LR Section A. 1.2.3.10.2. The applicant further clarified
that, for each new program credited by FENOC for aging management during the period of
extended operation, a license renewal future commitment is included to implement the program
prior to the period of extended operation, as described in the corresponding Section of LRA
Appendix B, and that the "operating experience" program element for each new program
includes a statement that relevant industry and plant-specific operating experience will be
incorporated into the program.

The applicant also clarified that a license renewal commitment to consider and incorporate
feedback from operating experience into new AMPs is included in LRA Tables A.4-1 (Unit 1)
and Table A.5-1 (Unit 2). Also, the applicant clarified that the FENOC Corrective Action Program
is relied upon to document any operating experience that indicates a lack of program
effectiveness and to initiate corrective actions such that recurrence of significant conditions is
prevented. The applicant clarified that the Corrective Action Program activities are applicable to
all programs following implementation. However, to confirm the effectiveness of the new license
renewal AMPs based on the incorporation of operating experience, the applicant amended the
LRA for BVPS to include a new license renewal future commitment to complete a program
self-assessment of all new license renewal AMPs within five years after entering the period of
extended operation. The staff verified that the applicant has incorporated this commitment for
new programs in its August 22, 2008, response to staff.

Based on its review, the staff finds the applicant's response to RAI B.2-1 acceptable because
the applicant has: (a) committed to develop an inspection plan and program for these internal
components and to submit them for staff review and approval at least two years prior to entering
the period of extended operation; (b) committed to implement this program during the period of
extended operation; and (c) placed a commitment on the program to incorporate the lessons
learned from any relevant operating experience that results from the inspections of the RV
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internals components for Units 1 and 2. Therefore, the staff's concern described in
RAI B.2-1 is resolved.

UFSAR Supplement. The applicant provided a UFSAR supplement of its PWR Vessel Internals
Program in LRA Section A.1.33. The staff verified that the applicant has provided an acceptable
summary description of commitments that have been credited for aging management of the RV
internals for Units 1 and 2.

These commitments have been identified in the Staff Evaluation section. The staff also verified
that the applicant has included the commitments (Commitments No. 18 and No.20) in LRA
Tables A.4-1 and A.5-1 for Unit 1 and Unit 2, respectively.

In RAI B.2-1, the staff requested that the applicant commit in the LRA to provide future
operating experience for new AMPs in order to confirm their effectiveness and to bring the
applicant's "operating experience" program element for new AMPs into conformance with the
"operating experience" program element criterion in SRP-LR Section A. 1.2.310, Item 2. This
RAI is relevant to the staffs approval of the applicant's UFSAR supplement for the PWR Vessel
Internals Program because this is a new program that has not been approved by the staff and
implemented at the BVPS facility.

In RAI B.2.33-2, the staff requested that the applicant clarify which PWR RV internals
components at Units 1 and 2 are within the scope of the applicant's PWR Internals Program and
LRA Commitments No. 18 for Unit 1 and No. 20 for Unit 2. This RAI is relevant to the staffs
approval of the applicant's UFSAR supplement for the PWR Vessel Internals Program because
the staff's approval of this program depends on the RV internals components that the applicant
has identified as being within the scope of program.

As discussed in the Staff Evaluation Section above, the staff determined that the applicant has
provided an acceptable basis for resolving RAIs B.2-1 and B.2.33-2 because the applicant has
identified those RV internals components within the scope of Commitment No. 18 (LRA
Table A.4-1 for Unit 1) and Commitment No. 20 (LRA Table A.5-1 for Unit 2) and has amended
the LRA to include a commitment that after the plan and program has been developed,
approved by the staff, and implemented, the applicant will incorporate any lessons learned from
the relevant operating experience resulting from the inspections of the RV internals components
at Units 1 and 2.

Based on its review, the staff finds that the UFSAR supplement is acceptable because it
includes Commitments No. 18 (LRA Table A.4-1) and No. 20 (LRA Table A.5-1), and a new
commitment to incorporate lesson learned from future operating experience into the RV
internals inspection plan. The staff further finds that the applicant's PWR Internals Inspection
Program will be developed, approved by the staff, and implemented during the period of
extended operation.

Conclusion. Based on its review of the applicant's PWR Vessel Internals Program, the staff
concludes that the applicant has demonstrated that effects of aging will be adequately managed
so that the intended function(s) will be maintained consistent with the CLB for the period of
extended operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR
supplement for this AMP and concludes that it provides an adequate summary description of the
program, as required by 10 CFR 54.21(d).
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3.0.3.1.21 Steam Generator Tube Integrity Program

Summary of Technical Information in the Application. In LRA Section B.2.38, the applicant
described the existing Steam Generator Tube Integrity Program as consistent with GALL
AMP XI.M19, "Steam Generator Tube Integrity."

The applicant stated that the Steam Generator Tube Integrity Program is based on NEI 97-06,
"Steam Generator Program Guidelines." The applicant credits the Steam Generator Tube
Integrity Program for aging management of the tubes, tube plugs, tube supports, and the
secondary-side internal components failure of which could prevent the SG from performing its
intended safety function. The program has performance criteria for assurance of SG tube
integrity maintenance consistent with the CLB and guides monitoring and tube maintenance for
assurance that performance criteria is met at all times between scheduled tube inspections.

The applicant also stated that the Steam Generator Tube Integrity Program inspections detect
flaws in tubes, plugs, tube supports, and secondary-side internal components needed to
maintain tube integrity. Degradation assessments detect both potential and actual degradation
mechanisms. ISIs (i.e., eddy current testing, UT, and visual inspections) detect flaws. Condition
monitoring compares the inspection results against performance criteria, and an operational
assessment predicts tube conditions so performance criteria will not be exceeded during the
next operating cycle. The program continually monitors primary to secondary leakage during
operation.

Staff Evaluation. In LRA Section B.2.38, the applicant stated that the Steam Generator Tube
Integrity Program is an existing program that is consistent with GALL AMP XI.M19.

The staff reviewed those portions of the applicant's Steam Generator Tube Integrity Program
that the applicant claimed consistency with GALL AMP XI.M19 and found they are consistent
with this GALL AMP. The staff also confirmed that the plant program contains all of the
elements of the referenced GALL program and the conditions at the plant are bounded by the
conditions for which the GALL Report is evaluated. The staff reviewed the applicant's Program
Evaluation Document and confirmed that the program scope includes all in-scope mechanical
components whose failure could prevent the SG from fulfilling its intended safety function (i.e.,
tubes, tube plugs, tube supports, and the secondary-side internal components). The staff
conducted onsite interviews with the applicant's technical personnel to confirm these results.
The staff finds the applicant's Steam Generator Tube Integrity Program acceptable because it
conforms to the recommended GALL AMP XI.M19.

Operatingq Experience. In LRA AMP B.2.38, the applicant provided the following operating
experience evaluation for BVPS:

BVPS Unit 1 steam generators (SGs) were replaced during the Unit 1 Cycle 17
Refueling Outage (February - April 2006), and the plant achieved full, uprated
core thermal power in January of 2007. BVPS Unit 2 continues to operate with its
original steam generators and has partially uprated its core thermal power output.
Unit 2 is expected to achieve its full, uprated power after future plant
modifications.
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During each refueling outage, SG degradation assessments are performed in
accordance with the provisions of NEI 97-06 and Section 5.2 of the EPRI PWR
SG examination guidelines. These industry guidelines are based in part on
operating experience and inspection results from other operating PWRs.
Incorporation of plant and industry operating experience and use of industry
guidance documents in the development of an inspection program provide
assurance that the SG tube integrity program will continue to effectively manage
aging effects of these passive components. Results of recent degradation
assessments performed during the Unit 1 Cycle 16 Refueling Outage (October -
November 2004) and the Unit 2 Cycle 11 Refueling Outage (April 2005) are
summarized in SG degradation assessment reports. Topics covered in the
reports include SG tube degradation mechanisms, inspection & expansion
requirements, tube repair criteria, structural limits, guidelines for testing, and
chemical cleaning provisions. As a result of the Unit 1 Cycle 16 Refueling Outage
inspections at Unit 1, 196 SG tubes were plugged. As with all previous
inspections, the condition of the Unit 1 SGs (with the degraded tubes plugged)
met industry and regulatory structural and leakage integrity guidance, and were
expected to meet these criteria following the outage inspection. The outcome of
the Unit 2 Cycle 11 Refueling Outage SG inspections necessitated that 55 tubes
be plugged. The condition of the three SGs (with the degraded tubes plugged)
met industry and regulatory structural and leakage integrity guidance, and the
SGs were expected to meet these criteria following the outage inspection. The
degradation assessments also include discussions of specific and recent industry
events (Section 4.7 of the Unit 1 Cycle 16 Refueling Outage report and
Section 3.7 of the Unit 2 Cycle 11 Refueling Outage report). For example,
lessons learned from false indications of eddy current testing at the Comanche
Peak station resulted in changes to the BVPS bobbin analysis method. At the
Shearon Harris plant, low level primary-to-secondary leakage was determined to
be caused by foreign object wear just above the top of the cold leg side of the
tubesheet. The inspection of the affected tube during the previous outage did not
identify any flaw, however, subsequent manual reanalysis of the data suggested
that flaw was present when the affected tube was tested. The failure to identify
the flaw in the affected tube was attributed to a "sorting logic" gap that resulted in
1/2 inch Section of tube which was not analyzed. The flaw was located within this
unanalyzed 1/2 inch Section of tube. As a result of this event, BVPS evaluated the
sorting logic to verify that the logic did not contain similar gaps. Using the
accepted industry approach to testing and evaluation, and incorporation of
pertinent industry operating experience, insures that the steam generator tube
integrity program manages the effects of component aging such that the steam
generators will continue to perform their intended functions, consistent with the
CLB, during the period of extended operation.

The staff reviewed the applicant's operating experience provided in the LRA and interviewed the
applicant's technical personnel to confirm that the plant-specific operating experience did not
reveal any aging effects not bounded by the GALL Report. The staff also confirmed that
applicable aging effects and industry and plant-specific operating experience have been
evaluated and incorporated into the Steam Generator Tube Integrity Program for BVPS. The
applicant used an example of industry operating experience to alter the BVPS Program that
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included changing the bobbin analysis method due to false indications experienced at
Comanche Peak.

The staff noted that the applicant's program is implemented through plant-specific procedures
that have requirements for assessing tube integrity. The assessment activities include periodic
verification of SG tubing, tube sleeve and tube plug integrity by volumetric and visual
examination methods and secondary side components. The staff also noted that the
requirements for SG inspection scope, frequency, and acceptance criteria for plugging and
repair of flawed tubes are specified in BVPS Technical Specifications.

Additionally, the applicant's program procedures specify requirements for water chemistry,
control of foreign material, industry assessment, self assessment, and required reporting (i.e.,
GL 97-06 for secondary side internals degradation).

In accordance with technical specifications, the program procedures detect flaws in tubing,
plugs, and sleeves, or degradation of secondary side internals. The applicant's program utilizes
industry established nondestructive examination techniques to identify tubes that are defective
and need to be removed from service or repaired. These requirements are established by BVPS
technical specifications. The applicant's program provides reasonable assurance that SG tube
integrity is maintained consistent with the plant's licensing basis for extended operation because
it requires assessments of degradation that occurred between RFOs and that reports of the
assessment results are incorporated into plant and industry experience documents.

The topics covered by the reports include SG tube degradation mechanisms, inspection and
expansion requirements, tube repair criteria, structural limits, guidelines for testing, and
chemical cleaning provisions.

Based on its review, the staff finds that the applicant's Steam Generator Tube Integrity Program
has been effective in monitoring, detecting flaws, and implementing repairs to correct the aging
effects of components within the scope of this program such that they will continue to perform
their intended functions consistent with the CLB for the period of extended operation.

UFSAR Supplement. In LRA Section A1.38, the applicant provided the UFSAR supplement for
the Steam Generator Tube Integrity Program. The staff reviewed this Section and determines
that the information in the UFSAR supplement provides an adequate summary description of
the program, as required by 10 CFR 54.21(d), and is consistent with the guidance provided in
the SRP-LR Table 3.1-2.

Conclusion. The staff reviewed the information provided by the applicant in LRA Section B.2.38.
Based on its review, the staff finds the applicant's Steam Generator Tube Integrity Program
acceptable because it is consistent with the GALL Report and the plant is bounded by the
conditions set forth in the GALL Report for this AMP. The staff finds that the program will
adequately manage the aging effects so that the intended functions will be maintained
consistent with the CLB for the period of extended operation, as required by 10 CFR
54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMP and finds that it
provides an adequate summary description of the program, as required by 10 CFR 54.21(d).
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3.0.3.1.22 Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless
Steel (CASS) Program

Summary of Technical Information in the Application. In LRA Section B.2.40, the applicant
described the Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless
Steel (CASS) Program as a new monitoring program designed to manage reduction of (loss of)
fracture toughness in CASS RV internals components. The applicant stated that the program
elements for this AMP are consistent with the program element criteria recommended in GALL
AMP XI. 13, "Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless
Steel (CASS)," without exception or enhancement.

Staff Evaluation. The staffs aging management recommendations and program element criteria
for Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel
(CASS) Programs are documented in GALL AMP XI.M13. In the GALL Report, the staff
established its position that a supplemental flaw tolerance assessment, volumetric examination
techniques, or enhanced VT-1 visual inspection techniques should be credited to manage
reduction of fracture toughness due to thermal aging embrittlement or neutron irradiation
embrittlement in CASS RV internals components.

Further staff guidance (NRC letter dated May 19, 2000) provides additional criteria for
establishing whether a particular CASS material is susceptible to thermal aging embrittlement
and describes aging management strategies for these materials. The guidance found in GALL
AMP XI.M13, references the additional criteria and aging management strategies documented
in the May 19, 2000 NRC letter.

The staff reviewed the applicant's information provided in LRA Section B.2.40 and supporting
BVPS-specific documents, against the regulatory criteria discussed above.

The staff noted that the applicant's program elements for this AMP were consistent with the
program element criteria recommended in GALL AMP XI.M13, with one exception. The staff
determined that additional information was required to complete its review.

In RAls B.2.40-1 and B.2.41-1, dated June 5, 2008, the staff requested that the applicant clarify
whether the current state-of-the-art UT techniques are capable of detecting either surface
penetrating cracks or subsurface cracks in CASS RV internals components and whether these
UT examination methods have been qualified for CASS materials.

In its response to RAIs B.2.40-1 and B.2.41-1, dated July 21, 2008, the applicant stated that it is
amending the LRA to delete LRA AMP B.2.40 "Thermal Aging and Neutron Irradiation
Embrittlement of Cast Austenitic Stainless Steel (CASS)," and UFSAR supplement
Section A. 1.40, "Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic
Stainless Steel (CASS) Program." The applicant also stated that it is amending LRA
Table 3.1.2-2 that referred to the Thermal Aging and Neutron Irradiation Embrittlement of Cast
Austenitic Stainless Steel (CASS) Program to change the AMP for RV internals components.
The applicant will instead credit the commitments (Commitments No. 18 and 20 in UFSAR
Supplement Tables A.4-1 and A.5-1 for Units 1 and 2, respectively) for managing cracking, loss
of preload, changes in dimension and loss of fracture toughness in the RV internals
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components, as its basis for aging management. The applicant made the following
commitments to manage the aging effects in the RV internals components:

Regarding activities for managing the aging of Reactor Vessel internal
components and structures, BVPS commits to:

(1) Participate in the industry programs applicable to BVPS for investigating
and managing aging effects on reactor internals;

(2) Evaluate and implement the results of the industry programs as
applicable to the BVPS reactor internals; and,

(3) Upon completion of these programs, but not less than 24 months before
entering the period of extended operation, submit an inspection plan for
the BVPS reactor internals to the NRC for review and approval.

The staff verified that the applicant has amended the LRA to include a commitment to manage
the aging effects in the RV internals components. The staff's evaluation and basis for accepting
the applicant's commitments for managing loss of fracture toughness of CASS RV internals
components resulting from neutron irradiation embrittlement and thermal aging is found in SER
Sections 3.1.2.1.2 and 3.0.3.3.3. In these SER sections, the staff provides the basis for
concluding that the applicant's commitment for its RV internals components is an acceptable
means of managing the aging effects attributed to these components. The staff noted that the
applicant's commitment is consistent with the recommended AMRs for Westinghouse-designed
RV internals components documented in GALL Report, Table IV.B2, which recommends that
these types of commitments to manage the aging effects be placed in the LRA.

Based on this review, the staff finds the applicant's response to RAIs B.2.40-1 and B.2.41-1
acceptable because the applicant has committed (Commitments No. 18 and No. 20 in UFSAR
Supplement Tables A.4-1 and A.5.1 for Units 1 and 2, respectively) to manage cracking, loss of
preload, changes in dimension and loss of fracture toughness in the RV internals components,
as its basis for aging management. The staff further finds that the applicant's commitment
conforms to the staff's aging management basis provided in the GALL Report, Table IV.B2.
Therefore, the staff's concern described in RAIs B.2.40-1 and B.2.41-1 are resolved.

The staff also noted that the applicant's program elements for the Thermal Aging and Neutron
Irradiation Embrittlement of Cast Austenitic Stainless Steel (CASS) Program indicate that the
applicant may use the industry-wide initiatives of the EPRI MRP on PWR RV internals
components, as an alternative basis for managing reduction of fracture toughness of the CASS
RV internals components. The staff noted that the applicant's basis for using the EPRI MRP's
flaw evaluation and inspection guidelines is provided through the PWR Vessel Internals
Program, which includes Commitment No.18 in UFSAR Supplement Table A.4-1 for Unit 1 and
Commitment No. 20 for UFSAR Supplement Table A.5-1 for Unit 2.

In RAI B.2.40-2, dated June 5, 2008, the staff requested that the applicant confirm its crediting
of the industry initiatives of EPRI MPR as an alternative for managing reduction of fracture
toughness in the CASS RV internals components and if so, amend the Thermal Aging and
Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel (CASS) Program and its
associated UFSAR supplement, to state that management of reduction of fracture toughness
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will be managed through the PWR Vessel Internals Program and the LRA Commitments No. 18
and No. 20.

In its response to RAI B.2.40-2, dated July 21, 2008, the applicant amended the LRA to delete
the Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel
(CASS) Program and UFSAR Supplement Section A. 1.40. The applicant also amended LRA
Table 3.1.2-2 (i.e., the management of loss of fracture toughness of the Unit 1 CASS RV
internals lower support casting and the Unitsl and 2 RV internals CASS upper internals
assembly support column mixers) to delete the reference to the Thermal Aging and Neutron
Irradiation Embrittlement of Cast Austenitic Stainless Steel (CASS) Program (AMP B.2.40).

The applicant will credit LRA Commitments No.18 and No. 20 for RV internals components for
Units 1 and 2, respectively, to manage loss of fracture that may occur in these components
resulting from either thermal aging or neutron irradiation embrittlement.

The staff verified that the applicant has amended the LRA to include a commitment to manage
the aging effects in the RV internals components. The staffs evaluation and basis for accepting
the applicant's commitments for managing loss of fracture toughness of CASS RV internals
components resulting from neutron irradiation embrittlement and thermal aging is found in SER
Sections 3.1.2.1.2 and 3.0.3.1.20. In these SER sections, the staff provides the basis for
concluding that the applicant's commitment for its RV internals components is an acceptable
means of managing the aging effects attributed to these components. The staff noted that the
applicant's commitment is consistent with the recommended AMRs for Westinghouse-designed
RV internals components documented in GALL Report, Table IV.B2, which recommends that
these types of commitments to manage the aging effects be placed in the LRA.

Based on its review, the staff finds that the applicant's response to RAI B.2.40-2 acceptable
because the applicant has provided an acceptable basis for deleting the Thermal Aging and
Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel (CASS) Program and
UFSAR Supplement Section A.1.40 from the scope of the LRA, and has committed
(Commitments No. 18 and No. 20 for Units 1 and 2, respectively) to manage loss of fracture
toughness in the CASS RV internals components. The staff further finds that the applicant's
commitments conform to the staffs aging management basis provided in the GALL Report,
Table IV.B2. Therefore, the staffs concern described in RAI B.2.40-2 is resolved.

Since the staff has accepted the applicant's basis for deleting this AMP from the LRA, the staff
finds that there is no reason to perform a program element evaluation of the Thermal Aging and
Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel (CASS) Program that was
originally docketed in the LRA.

Operatingq Experience. In the "operating experience" program element for this AMP, the
applicant indicated that the Thermal Aging and Neutron Irradiation Embrittlement of Cast
Austenitic Stainless Steel (CASS) Program is a new program for which there is no operating
experience to confirm its effectiveness in managing reduction of fracture toughness in the CASS
RV internals components. The applicant also indicated that industry-specific and plant-specific
operating experience will be considered in the development and implementation of Thermal
Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel (CASS) Program,
and that as additional operating experience is obtained, lessons learned will be incorporated
into the program.
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operating experience will be considered in the development and implementation of Thermal 
Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel (CASS) Program, 
and that as additional operating experience is obtained, lessons learned will be incorporated 
into the program. 
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The staffs basis for evaluating potential operating experience that may result from the initiation
and implementation of new AMPs is found in SRP-LR Section A.1.2.310, Item 2, which states,
"An applicant may have to commit to providing operating experience in the future for new
programs to confirm their effectiveness."

In RAI B.2-1, dated May 22, 2008, the staff requested that the applicant make such a
commitment in the LRA for the new programs, including the PWR Vessel Internals Program, in
order to bring these AMPs in conformance with the staff's "operating experience" criterion in
SRP-LR Section A.1.2.3.10, Item 2. Therefore, RAI B.2-1 is applicable to the "operating
experience" program element review for this AMP.

Industry operating experience regarding reduction of fracture toughness of CASS RV internals
components is currently being compiled and assessed through the industry-wide initiatives of
the EPRI MRP task group on PWR-designed RV internals components. The EPRI MRP
initiatives on RV internals component degradation include material property studies on CASS
materials used in the fabrication of PWR RV internals components. The staff noted that in the
program elements for this AMP, the applicant indicates that it may apply the industry-wide
initiatives of the EPRI MRP on PWR RV internals components as an alternative basis for
managing reduction of fracture toughness in the CASS RV internals components at Units 1
and 2. Since operating experience on fracture toughness properties of CASS RV internals
materials is being compiled and assessed through the initiatives of the EPRI MRP, the staff
determined that additional information was required to complete its review.

In RAI B.2.40-2, dated June 5, 2008, the staff requested that the applicant confirm whether it
was crediting the industry initiatives of the EPRI MPR as an alternative for managing reduction
of fracture toughness in the CASS RV internals components in the Thermal Aging and Neutron
Irradiation Embrittlement of Cast Austenitic Stainless Steel (CASS) Program and if so, whether
the associated UFSAR Supplement would be amended to state that reduction of fracture
toughness will be managed through the PWR Vessel Internals Program and the applicant's LRA
commitments (Commitments No. 18 for Unit 1 and No. 20 BVPS Unit 2).

In its responses to RAI B.2-1, dated May 22, 2008 and RAI B.2.40-2, dated July 21, 2008, the
applicant amended the LRA to delete the Thermal Aging and Neutron Irradiation Embrittlement
of Cast Austenitic Stainless Steel (CASS) Program and the UFSAR Supplement for this
AMP (i.e. LRA UFSAR Supplement Section A.1.40). The applicant also amended LRA
Table 3.1.2-2, concerning management of loss of fracture toughness of the Unit 1 CASS RV
internals lower support casting and the Units 1 and 2 RV internals CASS upper internals
assembly support column mixers, to delete the reference to the Thermal Aging and Neutron
Irradiation Embrittlement of Cast Austenitic Stainless Steel (CASS) Program (AMP B.2.40).
Instead, the applicant credits LRA Commitment No.18 for Unit 1 RV internals components and
LRA Commitment No. 20 for Unit 2 RV internals components to manage loss of fracture that
may occur in these components resulting from either thermal aging or neutron irradiation
embrittlement.

The staff verified that the applicant has amended LRA. Based on its review of the applicant's
responses to RAIs B.2-1 and B.2.40-2, the staff concludes that the applicant need not provide a
commitment on the operating experience for the Thermal Aging and Neutron Irradiation
Embrittlement of Cast Austenitic Stainless Steel (CASS) Program because the applicant has
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amended the LRA to delete this program and the associated UFSAR supplement from the
scope of the LRA for BVPS. The staff finds the applicant's alternative basis to manage loss of
fracture toughness in the Unit 1 CASS RV internals lower support casting and the Units 1 and 2
RV internals CASS upper internals assembly support column mixers acceptable because it
conforms to the staffs recommended commitment-based aging management basis for
Westinghouse RV internals components, as provided in the GALL Report, Table IV.B2.
Therefore, the staffs concerns described in RAIs B.2-1 and B.2.40-2 are resolved.

UFSAR Supplement. The applicant provided its UFSAR supplement for the Thermal Aging and
Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel (CASS) Program in LRA
Section A. 1.40.

The staff noted the applicant responses to RAIs B.2-1, B.2.40-1, B.2.41-1, and B.2.40-2 in
which the applicant amended the LRA to delete the Thermal Aging and Neutron Irradiation
Embrittlement of Cast Austenitic Stainless Steel (CASS) Program and the associated UFSAR
supplement for this AMP (i.e. UFSAR Supplement Section A.1.40) from the scope of license
renewal. The applicant also amended LRA Table 3.1.2-2, concerning the management of loss of
fracture toughness of the Unit 1 CASS RV internals lower support casting and the Units 1 and 2
RV internals CASS upper internals assembly support column mixers, to delete the reference to
the Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel
(CASS) Program. Instead, the applicant credits LRA Commitments No.18 for Unit 1 RV internals
components and No. 20 for Unit 2 RV internals components to manage loss of fracture that may
occur in these components, resulting from either thermal aging or neutron irradiation
embrittlement. The staff verified that the applicant amended the LRA and that the applicable
commitments for the RV internals components are provided in Commitment No. 18 in UFSAR
Supplement Table A.4-1 (Unit 1) and Commitment No. 20 of UFSAR Supplement Table A.5-1
(Unit 2).

Based on its review, the staff concludes that the LRA need not include a UFSAR supplement for
the Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel
(CASS) Program because the applicant has deleted this AMP from the scope of the LRA. The
staff verified that the LRA and UFSAR supplement includes the appropriate commitments for
the Unit 1 and Unit 2 RV internals components credited with aging management. The staff finds
that the applicant's basis for managing loss of fracture toughness in the Unit 1 CASS RV
internals lower support casting and the Units 1 and 2 RV internals CASS upper internals
assembly support column mixers acceptable because the applicant's commitments are credited
with management of this aging effect and because it conforms to staff's aging management
recommendations for Westinghouse-design RV internals components, as provided in the GALL
Report, Table IV.B2. Therefore, the staff's concerns described in RAIs B.2-1, B.2.40-1, B.2.41-
1, and B.2.40-2 are resolved.

Conclusion. Based on its review, the staff concludes that the applicant has provided an
acceptable alternative basis in Commitment No. 18 in UFSAR Supplement Table A.4-1 (Unit 1)
and Commitment No. 20 of UFSAR Supplement Table A.5-1 (Unit 2) to manage to manage loss
of fracture toughness in the Unit 1 CASS RV internals lower support casting and the Units 1
and 2 RV internals CASS upper internals assembly support column mixers. The staff also
concludes that the applicant has demonstrated that effects of aging will be adequately managed
so that the intended function(s) will be maintained consistent with the CLB for the period of
extended operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR
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supplement and determines that it need not include a UFSAR Supplement summary description
because the applicant has deleted the Thermal Aging and Neutron Irradiation Embrittlement of
Cast Austenitic Stainless Steel (CASS) Program and associated UFSAR supplement for this
AMP from the scope of the license renewal. The staff confirms that the applicant will rely on
Commitment No. 18 in UFSAR Supplement Table A.4-1 (Unit 1) and Commitment No. 20 of
UFSAR Supplement Table A.5-1 (Unit 2) to manage loss of fracture toughness in the Unit 1
CASS RV internals lower support casting and the Units 1 and 2 RV internals CASS upper
internals assembly support column mixers.

3.0.3.1.23 Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program

Summary of Technical Information in the Application. In LRA Section B.2.41, the applicant
described the Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program
as a new monitoring program designed to manage reduction of (loss of) fracture toughness in
CASS components in the RCPB. This new program will not manage CASS RV internals, which
are managed by the Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic
Stainless Steel (CASS) Program. The applicant stated that the program elements for this new
AMP are consistent with the program element criteria recommended in GALL AMP Xl.12,
"Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS)," without exception or
enhancement.

Staff Evaluation. The staffs aging management recommendations and program element criteria
for Thermal Aging and Neutron Irradation Embrittlement of Cast Austenitic Stainless Steel
(CASS) Programs are found in GALL AMP XI.M12. Guidance in the GALL Report establishes
the criteria for determining whether a supplemental flaw tolerance assessment or volumetric or
enhanced VT-1 visual inspection techniques should be credited to manage reduction of fracture
toughness due to thermal aging embrittlement or neutron irradiation embrittlement in CASS
RCS piping, piping components, or piping elements (including CASS valve bodes and CASS
pump casings).

The guidance found in the NRC's letter of May 19, 2000 provides additional criteria for
determining whether a particular CASS material is susceptible to thermal aging embrittlement
and describes aging management strategies for these materials. The guidance in GALL
AMP XI.M12, references the additional guidelines found in the May 19, 2000 NRC letter.

The staff reviewed the information in LRA Section B.2.41, Thermal Aging Embrittlement of Cast
Austenitic Stainless Steel (CASS) Program, and supporting BVPS-specific documents, against
the staff's recommended program elements in GALL AMP XI.M12. The list of BVPS documents
that were reviewed by the staff in its audit of March 3-7, 2008 and that support this AMP are
provided in the Audit Summary dated November 6, 2008. The list of supporting documents
reviewed by the staff includes the applicant's program evaluation document for this AMP.

The staff noted that the program elements for this AMP, as given in the applicant's program
evaluation document for this AMP, were consistent with the program element criteria
recommended in GALL AMP XI.M12, "Thermal Aging Embrittlement of Cast Austenitic Stainless
Steel (CASS)." Based on this review staff finds that the applicant's aging management basis
and program elements for the Thermal Aging Embrittlement of Cast Austenitic Stainless Steel
Program are acceptable because they are consistent with the staff's recommended aging
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management basis and program element that are defined in GALL AMP XI.M1, "Thermal Aging
Embrittlement of Cast Austenitic Stainless Steel (CASS)."

Operating Experience. In the "operating experience" program element for this AMP, the
applicant indicated that AMP B.2.41, Thermal Aging Embrittlement of Cast Austenitic Stainless
Steel (CASS) Program Thermal program is a new program for the BVPS facility, and that as
such, there is no OE yet to confirm the effectiveness of the AMP in managing reduction of
fracture toughness in the CASS RCPB components. In its "operating experience" program
element, the applicant also indicated that industry-specific and plant-specific OE will be
considered in the development and implementation of this AMP, and that as additional OE is
obtained, lessons learned will be appropriately incorporated into the program.

The staff's basis for evaluating potential operating experience that may result from the initiation
and implementation of new AMPs is provided in SRP-LR Section A.1.2.310, Item 2, which
states:

An applicant may have to commit to providing operating experience in the future
for new programs to confirm their effectiveness.

In RAI B.2-1 dated May 22, 2008, the staff requested that the applicant make such a
commitment for the new programs in the LRA in order to bring these AMPs in conformance with
the staff's "operating experience" criterion in SRP-LR Branch Position RLSB-1,
Section A.1.2.310, Item 2. Therefore, RAI B.2-1 on a commitment for new program is thus
applicable to the OE program element review for this AMP.

In response to RAI B.2.-1 dated August 22, 2008, the applicant responded to RAI B.2-1, relative
to B.2.41, "Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program."
the applicant stated the following:

"For potentially susceptible materials that are part of the reactor coolant pressure
boundary, this program will consist of either volumetric examination of the base metal
or a component-specific flaw tolerance evaluation. Potentially susceptible components
that are not part of the reactor coolant pressure boundary will be inspected, evaluated,
or replaced as appropriate. BVPS will determine required inspections on a case by
case basis.

To date, there has been no BVPS plant-specific operating experience regarding
degradation of austenitic stainless steel castings due to thermal aging. The
Aging Management Program described in NUREG-1801, Section XI.M12 was
developed by using research data obtained on both laboratory-aged and service-aged
materials.

The BVPS LRA states that, "Industry and plant-specific operating experience will be
evaluated in the development and implementation of this program. As additional
operating experience is obtained, lessons learned will be appropriately incorporated
into the program."

The staff noted that in this response the applicant stated that any operating experience that
results from implementation of this AMP will be evaluated and lesson learned incorporated into
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the AMP. The staff verified that, in the enclosure to the letter of August 22, 2008, the applicant
placed Commitment No. 29 on UFSAR Supplement Table A.4-1 for Unit 1 and Commitment No.
28 in UFSAR Supplement Table A.5-1 for Unit to address the need for evaluating operating
experience that results from the applicant's implementation of new programs during the period
of extended operation. The staff verified that in these commitments, the applicant committed to
confirming "the effectiveness of the license renewal aging management programs based on the
incorporation of operating experience by performing a program self assessment of all new
license renewal aging management programs."

The staff noted that incorporation of these commitments into the UFSAR Supplement for the
application addresses the staffs recommendation in SRP-LR Section A.1.2.3.10, part b. and the
need for the applicant to reassess relevant operating experience on the program element
activities for the applicant's new programs relative to the SRP-LR recommendations.

RAI B.2-1 is resolved with respect to the need for reassessing AMP B.2.41, Thermal Aging
Embrittlement of Cast Austenitic Stainless Steel (CASS) Program for relevant operating
experience during the period of extended operation.

UFSAR Supplement. The applicant provides its UFSAR Supplement for its Thermal Aging
Embrittlement of Cast Austenitic Stainless Steel (CASS) Program in LRA Section A. 1.41. The
staff verified that UFSAR Supplement summary description for the Thermal Aging Embrittlement
of Cast Austenitic Stainless Steel (CASS) Program was in conformance with the staff's
recommended UFSAR Supplement summary description for these type of AMPs in Table 3.1-2
of the SRP-LR.

The staff also noted that the applicant committed to the implementation of this AMP during the
period of extended operation in Commitment No. 22 of UFSAR Supplement Table A.4-1 for
Unit 1 and Commitment No. 24 of UFSAR Supplement Table A.5-1 for Unit 2. The staff also
verified that the applicant has amended the LRA to incorporate No. 29 of UFSAR Supplement
Table A.4-1 for Unit 1 and Commitment No. 28 of UFSAR Supplement Table A.5-1 for Unit 2
onto the scope of the LRA and to commit to confirming the effectiveness of the Thermal Aging
Embrittlement of Cast Austenitic Stainless Steel (CASS) Program by incorporating of any
relevant operating experience on the program element activities for the AMP and by performing
a programmatic self assessment of the AMP to ensure that its program element activities will be
capable of achieving the intended aging management objectives that are defined in SRP-LR
Section A.1.2.3. Based on this review, the staff finds that the UFSAR Supplement for the
Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program because it is
in conformance with the recommended UFSAR Supplement summary description for these type
of AMPs in SRP-LR Table 3.1-2 and because the UFSAR Supplement includes Commitment
No. 22 and 29 of UFSAR Supplement Table A.4-1 for Unit 1 and Commitment No. 24 and 28 of
UFSAR Supplement Table A.5-1 for Unit 2.

Conclusion. Based on its review of the applicant's Thermal Aging Embrittlement of Cast
Austenitic Stainless Steel (CASS) Program, the staff concludes that the applicant has
demonstrated that effects of aging will be adequately managed so that the intended function(s)
will be maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concludes that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).
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will be maintained consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and 
concludes that it provides an adequate summary description of the program, as required by 
10 CFR 54.21(d). 
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3.0.3.2 AMPs Consistent with the GALL Report with Exceptions or Enhancements

In LRA Appendix B, the applicant stated that the following AMPs are, or will be, consistent with
the GALL Report, with exceptions or enhancements:

* ASME Code Section XI Inservice Inspection, Subsections IWB, IWC, and IWD Program

* ASME Code Section XI, Subsection IWE Program

* ASME Code Section XI, Subsection IWF Program

* Closed-Cycle Cooling Water System Program

* Fire Protection Program

* Fire Water System Program

* Flux Thimble Tube Inspection Program

* Fuel Oil Chemistry Program

• Inspection of Overhead Heavy Load and Light Load (Related to Refueling) Handling
Systems Program

* Masonry Wall Program

* Reactor Head Closure Studs Program

* Structures Monitoring Program

* Water Chemistry Program

For AMPs that the applicant claimed are consistent with the GALL Report, with exception(s)
and/or enhancement(s), the staff performed an audit and review to confirm that those attributes
or features of the program, for which the applicant claimed consistency with the GALL Report,
were indeed consistent. The staff also reviewed the exception(s) and/or enhancement(s) to the
GALL Report to determine whether they were acceptable and adequate. The results of the
staff's audits and reviews are documented in the following sections.

3.0.3.2.1 ASME Code Section XI Inservice Inspection, Subsections IWB, IWC, and IWD
Program

Summary of Technical Information in the Application. In LRA Section B.2.2, the applicant
described the ASME Code Section XI Inservice Inspection, Subsections IWB, IWC, IWD
Program as an existing condition monitoring program designed to manage the effects of aging
in Class 1, 2, and 3 pressure retaining components, including associated welds, pump casings,
valve bodies, integral attachments, and pressure retaining bolting. The applicant stated the
ASME Code Section XI Inservice Inspection, Subsections IWB, IWC, IWD Program is updated
periodically pursuant to 10 CFR 5055a and is consistent with the program element criteria
recommended in GALL AMP XI.M1, "ASME Code Section XI Inservice Inspection, Subsections
IWB, IWC, and IWD," with an exception.

Exception. The applicant stated that this AMP includes the following exception to the "scope of
program," "parameters monitored or inspected," "detection of aging effects," "monitoring and
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trending," "acceptance criteria," and "corrective actions" program element criteria recommended
in GALL AMP XI.M1:

NUREG-1801, Section XI.M1, ASME Code Section XI Inservice Inspection,
Subsections IWB, IWC, and IWD specifies the use of ASME Code Section XI,
2001 edition through 2002 and 2003 Addenda. The applicable ASME Code for
the third (Unit 1 only) and second (Unit 2 only) intervals of the BVPS ASME
Code Section XI Inservice Inspection, Subsections IWB, IWC, and IWD Program
is ASME Code Section XI, 1989 edition (with no Addenda). The use of the 1989
edition of the ASME Code is consistent with provisions in 10 CFR 50.55a to use
the Code in effect 12 months prior to the start of the inspection interval.

BVPS will use the ASME Code edition consistent with the provisions of
10 CFR 50.55a during the period of extended operation.

The applicant also provided a summary of the ISI results for examinations performed during the
last RFOs for Units 1 and 2 and of the latest BVPS-implemented quality assurance audits and
staff inspection conducted on the ASME Code Section XI Inservice Inspection, Subsections
IWB, IWC, IWD Program. The applicant provided technical details of these operating experience
aspects in the "operating experience" program element discussion in LRA Section B.2.2.

Staff Evaluation. The staffs aging management recommendations and program element criteria
for the ASME Code Section XI Inservice Inspection, Subsection IWB, IWC and IWD Programs
are described in GALL AMP XI.M1.

The requirements found in 10 CFR 50.55a and ASME Code Section XI, Subsections IWA, IWB,
IWC, and IWC are applicable to the staff's review of the applicant's ASME Code Section XI
Inservice Inspection, Subsections IWB, IWC, and IWD Program. The requirements of ASME
Code Section XI, Subsection IWF are applicable if an applicant chooses to include ASME
Code Class 1, 2, and 3 component supports within the scope of its ASME Code Section XI
Inservice Inspection, Subsection IWB, IWC and IWD Program.

The staff reviewed the information in LRA Section B.2.2 against the regulatory criteria discussed
in the Staff Evaluation section. With the exception taken on the ASME Code editions for this
AMP, the staff verified that the program elements for the applicant's ASME Code Section XI
Inservice Inspection, Subsection IWB, IWC, and IWD Program were consistent with the program
element criteria recommended in the program elements of GALL AMP XI.M1. The staff
concludes that the program element aspects of the applicant's AMP claim of consistency with
the GALL Report are acceptable because the staff verified that these program element criteria
are consistent with the corresponding program element criteria recommended in GALL
AMP XI.M1. The staff evaluates the exception taken on the ASME Code Section XI edition in
the paragraphs that follow

Assessment of the Exception Taken to GALL. GALL AMP XI.M1 recommends that the
inspection, repair, and replacement of ASME Code Class 1, 2, and 3 components are covered
in the 2001 edition of the ASME Code Section, Subsections IWB, IWC, and IWD, inclusive of
the 2002 and 2003 Addenda. The applicant has taken an exception on the ASME
Code Section XI code edition in that the applicant identified that the current ASME
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Code Section Xl edition or record for BVPS Units 1 and 2 is the 1989 edition of the ASME
Code Section XI, with no applicable addenda and that it is crediting this edition of the ASME
Code Section XI for aging management. This was the ASME Code Section Xl edition in effect
for the 3 rV 10-Year ISI Interval for BVPS Unit 1 and the 2 nd 10-Year ISI Interval for BVPS Unit 2.
The staff noted that the applicant had indicated BVPS Unit 1 had entered its 4 th 10-Year ISI
Interval on April 1, 2008 and that BVPS Unit 2 is scheduled to enter its 3 d 10-Year ISI Interval
for BVPS Unit 2 on August 29, 2008. Under the requirements of 10 CFR 50.55a, the applicant
was required to implement the 2001 Edition ASME Code Section XI, inclusive of the 2003
Addenda, upon entrance into the 4 th 10-Year ISI Interval for BVPS Unit 1 and will be required to
implement the 2001 Edition of the ASME Code Section XI upon entrance into the 3 rd 10-Year ISI
Interval for BVPS Unit 2.

In RAI B.2-2, dated June 5, 2008, the staff requested the applicant clarify which ASME
Code Section XI edition will be credited for those AMPs that credit the ASME Code Section XI
criteria for aging management of ASME Code Class components, structures, or supports.

In its response to RAI B.2-2, dated July 21, 2008, the applicant clarified the that ASME
Code Section XI editions of record credited for ASME Code Section XI Inservice Inspection,
Subsections IWB, IWC, and IWD Program for Units 1 and 2 are the ASME Code Section XI,
2001 Edition, inclusive of the 2003 Addenda pending renewal of the operating license for
Units 1 and 2 (i.e., the 4th 10-Year and 3 rd 10-Year ISI Intervals are in effect for Unit 1 and
Unit 2, respectively) The applicant clarified that updates of the ASME Code Section XI editions
will be implemented through the 10 CFR 50.55a code update process.

In its final statement of considerations on changes to 10 CFR 50.55a endorsing new ASME
Code Section Xl editions, the staff noted that it endorses the editions not only for the current
operating term but also for the period of extended operation. The staff further noted that the
2004 Edition of the ASME Code Section XI is the most recent edition endorsed for both the
current operating period and the period of extended operation (refer to Federal Register Volume
73, No. 176 [September 10, 2008]).

The staff also noted that the ASME Code Section XI edition credited for aging management in
the applicant's response to RAI B.2-2 was consistent with the ASME Code Section edition that
is recommended to for aging management in GALL AMP XI.M1. The staff finds this edition of
the ASME Code Section XI acceptable because it conforms to the edition recommended for
aging management in program elements in GALL AMP XI.M1. The staff further finds this edition
acceptable because the process to update the edition of record is consistent with the staff's
ASME Code Section XI update process pursuant to 10 CFR 50.55a(g)(4)(ii) and the staff's
process to approve updated editions of the ASME Code Section XI for license renewal as
provided in the final statements of consideration on updates to 10 CFR 50.55a ISI requirements.
Therefore, the staffs concern described in RAI B.2-2 is resolved.

Based on the clarification that ASME Code Section XI edition of record for aging management is
the 2001 Edition of the ASME Code Section XI, inclusive of the 2003 Addenda, and that the
edition will be updated to the most recent edition endorsed in 10 CFR 50.55a and approved for
the 5th 10-Year ISI Internal (which is the first full 1-Year ISI Interval in the period of extended
operation, the staff finds that the applicant's ASME Section XI Inservice Inspection, Subsections
IWB, IWC, and IWD Program to be acceptable because the staff has verified that the program
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elements for the AMP are consistent with the staff's recommended program element criteria in
GALL AMP XI.M1, "ASME Section XI Inservice Inspection, Subsections IWB, IWC, and IWD."

Operating Experience. The staff reviewed the applicant's operating experience basis document
for safety significant operating experience relevant to aging management of ASME
Code Class 1, 2, and 3 components. The staff placed emphasis on operating experience that
could impact the ability of these components to maintain the pressure boundary integrity
functions, with particular interest in operating experience that could impact the pressure
boundary integrity functions of the ASME Code Class 1 components in the RCPB. More
specifically, the staff reviewed the integrity of ASME Code Class 1 nickel-alloy base metal
components and/or ASME Code Class 1 base metal components with associated nickel-alloy
pressure boundary welds.

The staff noted that although the Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor
Vessel Closure Head Program provides the applicant's augmented inspection program for
managing PWSCC in the upper RV closure head penetration nozzles, the applicant implements
the augmented inspection requirements for these nozzles pursuant to NRC Order EA-03-009,
as amended, through its 10-Year ISI plans for Units 1 and 2. Thus, the applicant addresses
relevant safety significant operating experience on nickel-alloy upper RV closure head
penetration nozzles through the program elements of its Nickel-Alloy Penetration Nozzles
Welded to the Upper Reactor Vessel Closure Head Program, and implements the mandated
augmented inspections of these components through its 10-Year ISI plans for Units 1 and 2.
BVPS-specific and generic industry-wide operating experience with upper RV closure head
nozzles is managed through the applicant's Nickel-Alloy Penetration Nozzles Welded to the
Upper Reactor Vessel Closure Head Program and implemented through both the Nickel-Alloy
Penetration Nozzles Welded to the Upper Reactor Vessel Closure Head Program and the
applicant's ASME Code Section XI Inservice Inspection, Subsection IWB, IWC, and IWD
Program.

The staff verified that the applicant has adequately addressed relevant operating experience on
PWCCC of upper RV closure head penetration nozzles and factored the relevant operating
experience into the its Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel
Closure Head and ASME Code Section XI Inservice Inspection, Subsection IWB, IWC, and IWD
Programs. Therefore, the staff finds the applicant's basis for addressing this operating
experience acceptable. The staff evaluation of the applicant's Nickel-Alloy Penetration Nozzles
Welded to the Upper Reactor Vessel Closure Head Program is discussed in SER
Section 3.0.3.1.16 and includes the staff's operating experience evaluation of flaw indications
detected in the Unit 2 upper RV closure head nozzles during RFO #2R12 (2006).

The staff noted that the Nickel-Alloy Nozzles and Penetrations Program provides the applicant's
augmented inspection program for managing PWSCC in the remaining nickel-alloy Class 1
base metal and weld locations. The program includes the applicant's commitment (Commitment
No. 15 for Unit 1 and Commitment No. 17 for Unit 2) to implement it commitments that have
been made to applicable NRC Orders, GLs, and Bulletins on nickel-alloy component cracking.
The staff confirmed that the applicant has implemented the augmented inspection criteria for
these nickel-alloy components through implementation of its 10-Year ISI plans for the BVPS
units. The staff has also confirmed that the applicant has adequately addressed relevant
operating experience on PWCCC of ASME Code Class 1 nickel-alloy components and factored
the relevant operating experience into the applicant's Nickel-Alloy Nozzles and Penetrations and
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ASME Code Section Xl Inservice Inspection, Subsection IWB, IWC, and IWD Programs, and
finds the applicant basis for addressing this operating experience to be acceptable. The staff
evaluation of the applicant's Nickel-Alloy Nozzles and Penetrations Program is discussed in
SER Section 3.0.3.3.3. The staff's evaluation includes resolution of RAI B.2.28-3, in which the
staff requested that the applicant clarify whether the scope of its responses and commitments
made in response to NRC Bulletin 2003-02 (lower RV closure head bottom-mounted
instrumentation nozzle cracking and Bulletin 2004-01 on nickel-alloy pressurizer components
cracking) were within the scope of the applicant's Nickel-Alloy Nozzles and Penetrations
Program.

Based on these reviews, the staff confirms that the applicant has appropriately augmented its
ASME Code Section XI Inservice Inspection, Subsection IWB, IWC, and IWD Programs to
factor in relevant safety-significant Code Class operating experience.

UFSAR Supplement. The applicant provided its UFSAR Supplement for the ASME
Code Section XI Inservice Inspection, Subsection IWB, IWC and IWD Program in LRA
Section A.1.2. In the Staff Evaluation section, the staff provided its basis for accepting the
applicant's exception to the ASME Code Section Xl edition or record program for use as the
basis for the ASME Code Section XI Inservice Inspection, Subsection IWB, IWC and IWD
Program.

The staff reviewed the UFSAR Supplement described in LRA Section A.1.2 and determines that
the applicant's UFSAR Supplement for the ASME Code Section XI Inservice Inspection,
Subsection IWB, IWC and IWD Program provides an acceptable description of the program
because it appropriately indicates that the program is implemented in accordance with the ISI
requirements of 10 CFR 50.55a and the ASME Code Section XI and because the applicant
credits an acceptable edition of the ASME Code Section XI (i.e. the 2001 Edition inclusive of the
2001 Addenda) for aging management of its ASME Code Class components. Based on its
review, the staff determines that the applicant's UFSAR Supplement for the ASME
Code Section XI Inservice Inspection, Subsection IWB, IWC and IWD Program provides an
acceptable summary description of the AMP, as required by 10 CFR 54.21(d).

Conclusion. Based on its review of the applicant's Inservice Inspection Program, the staff
concludes that the applicant has demonstrated that effects of aging will be adequately managed
so that the intended function(s) will be maintained consistent with the CLB for the period of
extended operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the FSAR
supplement for this AMP and concludes that it provides an adequate summary description of the
program, as required by 10 CFR 54.21(d).

3.0.3.2.2 ASME Code Section XI, Subsection IWE Program

Summary of Technical Information in the Application. In LRA Section B.2.3, the applicant
described the existing ASME Code Section XI, Subsection IWE Program as consistent, with
exception, with GALL AMP XI.S1 "ASME Code Section XI, Subsection IWE." This program is
implemented through plant procedures, which provide for ISI of Class MC and metallic liners of
Class CC components.

Section 50.55a of 10 CFR specifies the use of the examination requirements in the ASME
Code, Section XI, Subsection IWE, for steel liners of concrete containments and other
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containment components. The applicant stated that it has implemented ASME Code Section XI,
Subsection IWE, 1992 Edition with the 1992 Addenda, and will use the ASME Code edition
consistent with the provisions of 10 CFR 50.55a, during the period of extended operation.

Staff Evaluation. In the LRA, the applicant stated that ASME Code Section XI, Subsection IWE
is an existing program that is consistent, with exception, with GALL AMP XI.S1.

During the audit, the staff interviewed the applicant's technical staff and audited the applicant's
ASME Code Section XI, Subsection IWE Program onsite basis documents to confirm the
applicant's claim of consistency with GALL AMP XI.S1. In addition, the staff reviewed the
exception and its justification to determine whether the AMP, with the exception, remains
adequate to manage the aging effects for which it is credited.

The applicant's ASME Code Section XI, Subsection IWE Program takes exception to the scope
of program, parameters monitored or inspected, detection of aging effect, monitoring and
trending, acceptance criteria, and corrective action program elements in that it did not use the
ASME Code Section XI, Subsection IWE, 2001 edition, with the 2002 through 2003 Addenda. In
the LRA, the applicant stated that its use of the ASME Code 1992 edition through the 1992
Addenda complies with 10 CFR 50.55a which requires use of the Code in effect 12 months prior
to the start of the inspection interval. The applicant further committed that it will use the ASME
Code edition consistent with the provisions of 10 CFR 50.55a during the period of extended
operation. The staff issued generic RAI B.2-2, by letter dated June 5, 2008, requesting that the
applicant clarify which edition of the ASME Code Section XI will be credited for those AMPs that
credit the ASME Code Section XI, during the period of extended operation. The staff's review of
RAI B.2-2 is documented in SER Section 3.0.3.2.1.

The staff reviewed the exception described in LRA Section B.2.3 and additional information
provided by the applicant in its response to RAI B.2-2 dated July 21, 2008. The staff finds that
the exception to the use of the ASME Code Section XI, Subsection IWE, 1992 edition with 1992
Addenda is within the limitations and modifications required by 10 CFR 50.55a. The applicant's
assurance of the use of subsequent editions and addenda of ASME Code Section XI,
Subsection IWE, as required by 10 CFR 50.55a ensures that the applicant's IWE program will
be consistent with GALL AMP XI.S1 during the period of extended operation. Based on its
review, the staff finds the applicant's exceptions to the use of the IWE program acceptable.

Operating Experience. The staff also reviewed the operating experience, including samples of
condition reports, and interviewed the applicant's technical staff to confirm that the plant-specific
operating experience did not reveal any degradation not bounded by industry experience.
However, during its review audit, the staff noted that a temporary construction opening was
created in 2006 for the Unit 1 SG and reactor head replacements. Inspections during RFO 17
(2006) revealed degradation from the inaccessible side of the steel liner, for which the applicant
could not identify a root-cause from observations in field or from lab analysis. To ensure the
essential leak-tight condition of the containment, the staff identified three issues where
additional clarifications and justifications were needed to complete the review.

In RAI B.2.3-1, dated May 8, 2008, that staff requested that the applicant provide information
related to the minimum required thickness of the liner; discuss the possibility and severity of
similar corrosion at other locations, including Unit 2 containment; and justify whether the
corrosion is active. Furthermore, the staff requested the applicant discuss the use of the GALL
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essential leak-tight condition of the containment, the staff identified three issues where 
additional clarifications and justifications were needed to complete the review. 
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corrosion is active. Furthermore, the staff requested the applicant discuss the use of the GALL 
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Report which recommends further evaluation of plant-specific programs to manage this aging
effect for inaccessible areas, if corrosion is significant.

In its response to RAI B.2.3-1, dated June 16, 2008, the applicant stated:

Analyses and evaluations of the Unit 1 containment liner corrosion in 2006 were
performed for FENOC by several vendors that specialize in these types of
analyses and by the FirstEnergy Beta Laboratory.

The Shaw Group, Inc., evaluated the condition of the Unit 1 containment liner
regarding the extent of the degradation and effects on intended function following
the discovery of the containment liner corrosion in 2006. The evaluation included
consideration of the impact of an additional 20 years of operation as a result of
license renewal on the recurring Integrated Leak Rate Test loading.

In the Shaw Group's report, design basis calculations originally developed for the
BVPS Unit 1 containment liner were used to demonstrate that the degraded
conditions found on the liner did not adversely affect its mechanical/structural
function as a leak-tight membrane. The thickness of the remaining sound metal
was determined to be adequate to maintain the design safety function of the
liner. In addition, the capacity of the concrete containment structure to withstand
Design Basis Accident loadings was not adversely affected.

Of the three areas of corrosion identified, two were replaced with new plate
material. The third area showed minimal wall loss at the deepest pit, and was left
in place for further monitoring. In addition to initial "baseline" ultrasonic thickness
measurements in accordance with Table IWE-2500-1, examination category E-C,
it was recommended that the third area of degradation be mapped on the inside
of the containment liner for future UT examinations. It was recommended that
this area be examined for the next three inspection periods. If no change in liner
thickness was detected after three inspection periods, it was determined that the
area would require no additional inspections. Further engineering evaluation was
recommended if the thickness changed. FENOC has scheduled additional UT
examinations as recommended by The Shaw Group, Inc., for the three inspection
periods following the 2006 RFO when the degradation was discovered.

A material analysis was performed by the FirstEnergy Beta Laboratory on the
corroded steel liner areas and sample pieces of concrete to aid in determining a
cause of the corrosion. The following conclusions were drawn concerning the
corrosion activities:

The corrosion was general pitting corrosion (wastage) with no evidence of
stress corrosion or microbiological attack. The metallographic work
performed by Beta Labs found the pitting to be rounded in nature with no
crack like projections. The examination of the corrosion product trapped
in the deep pits identified no unusual levels of elements that were not
expected to be present. No preferential corrosion attack was observed on
the sample piece with the weld or on the welds around the Nelson studs
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welded to the liner plate. Some crevice corrosion was observed in the
cross section of the studs where the flash weld could trap contaminates.

* The corrosion occurred after welding and construction of the liner plate
since the corrosion pitting was even across the weld, the heat affected
zone (HAZ) and both edges of the weld where weld prep would have
occurred. No preferential corrosion occurred at the weld or HAZ.

" The necessary elements for corrosion (oxygen and water) were present
throughout the construction phase of Unit 1, from the fabrication and
erection of the liner plate through the completion of concrete pours for the
top of the containment structure. During this timeframe, water, in the form
of the wetting methodology used during the concrete pour sequences and
weather (rain and snow), could accumulate in areas between the liner
plate and the concrete structure. Corrosion activities are likely to have
initiated during this construction period.

* Access to these necessary elements for corrosion activity became
significantly limited once the concrete structure was completed. Exposure
to water sources all but ceased, and the concrete/steel interface was no
longer exposed to the atmosphere for re-oxygenation.

* The corrosion process consumes oxygen, and, once it is depleted,
corrosion can not be sustained at a high rate due to the limited supply of
oxygen between the concrete and the liner plate following fabrication.

* No corrosive agents or corrosion catalysts, such as chlorides, could be
identified on or in the steel liner plate. Additionally, no corrosion agents
were found in the pitted areas of the liner plate or in the concrete
materials tested in concentrations that would be of concern. However, it
must be considered that such materials may have existed in local areas
and were removed during the water hydrolyzing process that was used to
remove the exterior containment concrete.

" Approximately 1% of the observable liner plate (portion removed for the
construction opening) contained corroded areas and a much smaller
percentage of the rebar surface area had evidence of corrosion. So, it is
reasonable to assume that the concrete did not contain corrosive agents,
and that corrosion elements (water and oxygen) were not present in
abundant amounts. This finding would support the general conclusion that
no general corrosion is active in the area between the liner plate and the
concrete.

* The corrosion is localized for reasons that can not be determined with
certainty. However, small breaks in the mill scale surface or other surface
imperfections can provide the initiation sites for pitting (oxygen cell
corrosion) during the time of construction when oxygen and water were
known to be present.
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* The concrete did contain small void areas at the concrete/steel interface.
These voids would most likely have filled with water during the
construction phase. During the post-construction life of the liner, these
locations could also serve as an accumulation point for any moisture that
enters the concrete structure. However, the area of the containment liner
where the concrete was found to have small voids at the steel/concrete
interface had no corrosion activity.

" Foreign material has been identified by other power plants that removed
the liner plate from the inside of containment leaving the concrete in
place. The foreign debris was identifiable in these instances since the
corrosion product was available for analysis. At BVPS, little or no
corrosion product remained following the water hydrolyzing, so no
conclusions could be drawn regarding the source of the corrosion.

A vendor materials specialist was commissioned to perform a corrosion
assessment of the corroded steel liner, and stated that the primary source of
passivation of the steel used in fabrication of the containment liner, studs and
rebar is the concrete itself. The passivity of the steel depends upon the quality of
the concrete in contact with the steel and the intimate contact of the steel to the
concrete. The vendor concluded that, where the containment steel liner, studs
and rebar are in contact with the concrete cover, the containment steel liner at
BVPS Unit 1 would be in a passivated state and not subject to oxygen
concentration cell corrosion. The visual inspection of the removed cutout and
rebar identified that the majority (over 99%) of the surfaces in contact with the
concrete were passive to an oxygen concentration cell corrosion mechanism.

Based on its review, the staff finds the applicant's response to RAI B.2.3-1 acceptable because
the applicant has adequately explained that corrosion of the liner plate or rebar materials from
the concrete side of the liner plate is passive because there is no active mechanism for
corrosion. The staff determines that the Shaw Group's evaluation of the Unit 1 containment liner
confirmed that the degraded conditions found on the liner did not adversely affect its mechanical
and/or structural function as a leak-tight membrane. Therefore, the staff's concern described in
RAI B.2.3-1 is resolved.

In LRA Section B.2.3, the applicant stated that following RFO 17 (2006) for Unit 1, test
procedures for the evaluation of the containment liner plates were modified at both units. The
staff determined that additional information was required to complete its review.

In RAI B.2.3-2, dated May 8, 2008, the staff requested that the applicant identify which test
procedures or part of the procedures were modified and compare them with previous
procedures, as well as those required by ASME Code Section XI, Subsection IWE. The
applicant was also asked to explain whether the modified test procedures help detect similar
containment liner degradation on the side that is in contact with the concrete and; if not, how the
applicant will ensure that similar degradation, if any, is detected.

In its response to RAI B.2.3-2, dated June 16, 2008, the applicant explained that the procedures
for Units 1 and 2 were modified to include two additional requirements in the containment
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• The concrete did contain small void areas at the concrete/steel interface. 
These voids would most likely have filled with water during the 
construction phase. During the post-construction life of the liner, these 
locations could also serve as an accumulation point for any moisture that 
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the concrete side of the liner plate is passive because there is no active mechanism for 
corrosion. The staff determines that the Shaw Group's evaluation of the Unit 1 containment liner 
confirmed that the degraded conditions found on the liner did not adversely affect its mechanical 
and/or structural function as a leak-tight membrane. Therefore, the staff's concern described in 
RAI B.2.3-1 is resolved. 

In LRA Section B.2.3, the applicant stated that following RFO 17 (2006) for Unit 1, test 
procedures for the evaluation of the containment liner plates were modified at both units. The 
staff determined that additional information was required to complete its review. 

In RAI B.2.3-2, dated May 8, 2008, the staff requested that the applicant identify which test 
procedures or part of the procedures were modified and compare them with previous 
procedures, as well as those required by ASME Code Section XI, Subsection IWE. The 
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inspection procedures, resulting from the liner corrosion found in 2006: (1) when paint or
coatings are removed for further inspection, the paint or coatings shall be visually examined by
a qualified VT-3 inspector prior to removal, and (2) if the visual examination detects surface
flaws on the liner or suspect areas on the liner plate that could potentially impact the leak
tightness or structural integrity of the liner, then surface or volumetric examinations shall be
performed to characterize the condition (i.e., depth, size, shape, orientation). The applicant
further stated that these additional examination requirements and the use of the FENOC
Corrective Action Program provide reasonable assurance that potential corrosion on the
concrete side of the containment liner plate will be identified and addressed.

Based on its review, the staff finds the applicant's response to RAI B.2.3-2 acceptable because
the applicant described the modifications of the containment inspection procedures that will
identify additional areas of corrosion (if any). These procedures will be incorporated as part of
the ASME Code XI, Subsection IWE examinations. Therefore, the staff's concerns described in
RAI B.2.3-2 are resolved.

The staff reviewed that applicant's ASME Code Section XI, Subsection IWE Program. The
GALL AMP XI.S1 states that ASME Code Section XI paragraph IWE-1240 requires augmented
examinations of containment surface areas that are subject to degradation. The staff
determined that additional information was required to complete the review.

In RAI B.2.3-3, dated May 8, 2008, the staff requested that applicant historically explain what
inspection findings under the BVPS ISI - IWE Program, including the 2006 findings of the liner
degradation on the side in contact with concrete, have led to the need for augmented
inspections.

In its response to RAI B.2.3-3, dated June 16, 2008, the applicant stated that Units 1 and 2 do
not meet the criteria for ASME Code augmented examinations as defined in ASME Code XI,
IWE-1240. There are no augmented examinations being performed on examination surface
areas at Units 1 or 2 as defined in ASME Code Section XI, Subsection IWE-1240. However, the
applicant further explained that two of the three degraded areas were removed and replaced
with new plate material in 2006, following the discovery of corrosion on the concrete side of the
liner plate. The third area was found acceptable from examination and laboratory analysis and
was left in place. As part of the corrective actions from the discovery, this third area is monitored
with additional examinations. FENOC has scheduled additional UT examinations as
recommended by The Shaw Group, Incorporated for the three inspection periods following RFO
17 (2006), when the degradation was discovered.

Based on its review, the staff finds the applicant's response to RAI B.2.3-3 acceptable because
the applicant has verified that Units 1 and 2 do not meet the criteria for ASME Code augmented
examinations as defined in ASME Code Section XI, IWE-1240. Two of the three unacceptable
degraded areas were removed and replaced with new plate material following the discovery of
the corrosion on the concrete side of the liner plate during RFO 17 (2006). Therefore, the staffs
concerns described in RAI B.2.3-3 are resolved.

On April 23, 2009, during a Unit 1 IWE inspection, a paint blister was discovered on the
containment liner. Further investigation revealed through-wall corrosion of the containment liner.
In response to this operating experience, by letter dated May 7, 2009, the staff issued RAI
B.2.3-4, requesting the applicant to explain how the recent plant-specific operating experience,
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inspection procedures, resulting from the liner corrosion found in 2006: (1) when paint or 
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concerns described in RAI B.2.3-3 are resolved. 
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containment liner. Further investigation revealed through-wall corrosion of the containment liner. 
In response to this operating experience, by letter dated May 7,2009, the staff issued RAI 
8.2.3-4, requesting the applicant to explain how the recent plant-specific operating experience, 
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as well as the 2006 degradation, would be incorporated into the ASME Section Xl, Subsection
IWE AMP.

In its response, dated June 1, 2009, the applicant stated that the procedures for both Units were
modified following the 2006 degradation to include the following acceptance criteria:

1. When paint or coatings are to be removed for further inspection, the paint or
coatings shall be visually examined by a qualified VT-3 inspector prior to
removal.

2. If the visual examination detects surface flaws on the liner or suspect areas on
the liner plate that could potentially impact leak tightness or structural integrity of
the liner, then surface or volumetric examinations shall be performed to
characterize the condition (i.e., depth, size, shape, orientation).

The applicant also explained that visual examinations of 100% of the accessible liner area have
been scheduled for Unit 1 refueling outage 1 R20 in fall 2010 and Unit 2 refueling outage 2R1 4
in fall 2009. A UT inspection of the repaired area is also scheduled for outage 1 R20. In addition
to the visual inspections, the applicant committed to perform supplemental volumetric
examinations of 75 one foot square sample locations at each unit prior to the period of extended
operation.

The following table provides the relevant past operating experience, as well as proposed future
actions.

Un It Date', AtIvit
1 May 2006 Found three small areas of degraded-liner plate. Two areas removed and

replaced. Third area found acceptable. Successful integrated leakage
rate test (ILRT) after repair

2 May 2008 Successful integrated leakage rate test (ILRT)
1 April 2009 IWE inspection found a 3/8"x 1" hole in liner plate which was removed

and replaced
2 October 2009 100 percent visual examination of'liner plate
1 ,October 2010 "100 percent visual examination -f liner plate
2 April 2011 Scheduled IWEprogram visual examination of liner plate
1 April 2012 Scheduled, IWEprocgram'visual examination of liner plate
1 January 2016 Volumetric eXamination of 75 one foot square area of liner plate prior to

the start of extended period of operation
2 May 2027 Volumetric examination of 75 one foot square area of liner plate prior to

the start of extended period Of operation

The staff reviewed the applicant's RAI response, and participated in a conference call with the
applicant on June 4, 2009. During the call, the staff-asked for clarification on the supplemental
volumetric examinations including: (1) a discussion of the method used. to select the
examination locations; (2) anmexplanation of the resulting actions if degradation was found; and
(3) an explanation of the implementation timeframe.

During the conference call, the applicant explained that the sample locations have not been
decided yet, but will focus on areas most likely to experience similar degradation, such as
locations at similar elevations, or areas that have required recoating in the past. The applicant
further explained that the sample locations would not be completely random, but would be
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based on past operating experience. During the call the applicant also stated that if degradation
is identified during the supplemental volumetric examinations, the degradation would be entered
into the applicant's corrective action program. Depending on the type and extent of degradation,
the corrective actions may include reanalyzing and increasing the sample size. In response to
the implementation timeframe, the applicant stated that the program is currently being evaluated
to decide when the examinations will take place. The applicant has committed to completing the
supplemental volumetric examinations prior to the period of extended operation for each unit.

Based on its review, the staff finds the applicant's response to RAI B.2.3-4 acceptable because
the applicant's aging management program incorporates the recent plant-specific operating
experience. The modified procedures, along with the 100% visual examination of the liner plate
during the next outage and the supplemental volumetric examinations prior to entering the
period of extended operation, provide reasonable assurance that the AMP is adequate to
manage the aging effects for which it is credited in the LRA. The staff's concerns regarding
license renewal, as described in RAI B.2.3-4 are resolved. The impact of this operating
experience on the current operation of the plant is being reviewed under the provisions of the
applicant's 10 CFR Part 50 operating license.

In response to questions raised during the ACRS sub-committee meeting on February 4, 2009,
the staff issued RAI B.2.3-5, by letter dated May 7, 2009. The RAI requested the applicant to
explain how their IWE Program was enhanced as discussed during the meeting, and how these
enhancements compared to the ASME code required augmented inspections.

In its response, dated June 1, 2009, the applicant stated that the program was not enhanced to
achieve GALL consistency as described in NUREG-1800. The procedures were modified, as
discussed above, to identify additional actions in the event suspect surfaces are identified by the
IWE visual inspection. The applicant further stated that UT examinations were performed on the
area of degradation discovered during the 2006 steam generator replacement outage which
was left in place. The applicant explained that these examinations were corrective actions
related to the degradation and are not considered IWE augmented examinations since the
degradation was discovered outside of the scheduled IWE examinations. The applicant also
stated that the through-wall degradation discovered in April 2009 during an IWE examination
does not require augmented examinations because the degraded area was replaced. The
applicant stated that the corrective actions from the 2009 degradation include 100% visual
inspection of the accessible liner during the next outage, a UT inspection of the replaced area,
and supplemental volumetric inspections. These are not characterized as IWE augmented
examinations.

Based on its review, the staff finds the applicant's response to RAI 6.2.3-5 acceptable because
it explains how the program was enhanced and why the degraded areas do not fall under the
IWE Examination Category E-C (i.e., augmented examination). The 2006 degradation was not
discovered during an IWE examination and the corrective actions are not tracked under the IWE
AMP, while the 2009 degradation does not require IWE augmented examinations per IWE-2420
because the area was replaced. The staffs concerns described in RAI B.2.3-5 are resolved.

The staff confirmed that the "operating experience" program element satisfies the criterion
defined in the GALL Report and in SRP-LR Section A.1.2.3.10. The staff finds the program
element acceptable.
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UFSAR Supplement. The applicant provided the UFSAR supplement for the ASME
Code Section XI, Subsection IWE Program in LRA Section A. 1.3. The staff reviewed this
Section and determines that the information in the UFSAR supplement is an adequate summary
description of the program, as required by 10 CFR 54.21(d).

Conclusion. The staff reviewed the information in LRA Section B.2.3 and additional information
provided by the applicant by letter dated June 16, 2008. The staff finds that those attributes of
the applicant's ASME Code Section XI, Subsection IWE Program for which the applicant
claimed consistency with the GALL Report are consistent with the GALL Report. In addition, the
staff reviewed the applicant's exception and justification and determines that the AMP, with the
exception, is adequate to manage the aging effects for which the LRA credits it.

Based on its review, the staff concludes that the applicant has demonstrated that the effects of
aging will be adequately managed so that the intended functions will be maintained consistent
with the CLB for the period of extended operation, as required by 10 CFR 54.21(a)(3).
The staff also reviewed the UFSAR supplement for this AMP and concludes that it provides an
adequate summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.2.3 ASME Code Section XI, Subsection IWF Program

Summary of Technical Information in the Application. In LRA Section B.2.4, the applicant
described the existing ASME Code Section XI, Subsection IWF Program as consistent, with
exception, with GALL AMP XI.S3 "ASME Code Section XI, Subsection IWF." This program is
implemented through plant procedures which provide for visual examination of ISI Class 1, 2,
and 3 supports in accordance with the requirements of ASME Code Case N-491, Alternate
Rules for Examination of Class 1, 2, 3, and MC Component Supports of Light-Water Cooled
Power.

The ASME Code Section XI, Subsection IWF Program consists of periodic visual examination of
ASME Code Section XI Class 1, 2, 3 and MC components and piping support members for loss
of mechanical function and material. The applicant stated that it has implemented ASME
Code Section XI, Subsection IWF, 1989 Edition with no Addenda, and will use the ASME
Code edition consistent with the requirements of 10 CFR 50.55a during the period of extended
operation.

Staff Evaluation. In the LRA, the applicant stated that ASME Code Section XI, Subsection IWF
is an existing program that is consistent, with exception, with GALL AMP XI.S3.

During its audit, the staff interviewed the applicant's technical staff and audited the applicant's
ASME Code Section XI, Subsection IWF Program onsite basis documents to confirm the
applicant's claim of consistency with GALL AMP XI.S3. Furthermore, the staff reviewed the
exception and its justification to determine whether the AMP, with the exception, remains
adequate to manage the aging effects for which it is credited.

The applicant's ASME Code Section XI, Subsection IWF Program takes exception to the scope
of program, parameters monitored or inspected, detection of aging effect, monitoring and
trending, acceptance criteria, and corrective actions program elements in that it has not used
ASME Code Section XI, Subsection IWF, 2001 Edition, with the 2002 through 2003 Addenda. In
the LRA, the applicant stated that the use of the ASME Code, 1989 Edition with no Addenda for
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the third (Unit 1 only) and second (Unit 2 only) ISI intervals is consistent with 10 CFR 50.55a
which requires use the Code in effect 12 months prior to the start of the inspection interval. The
applicant further committed that it will use the ASME Code edition, consistent with the
provisions of 10 CFR 50.55a, during the period of extended operation. The staff issued RAI B.2-
2, dated June 5, 2008 requesting that the applicant clarify which edition of the ASME
Code Section XI will be credited for those AMPs that credit the ASME Code Section XI during
the period of extended operation. The staffs review of RAI B.2-2 is documented in
Section 3.0.3.2.1.

The staff reviewed the exception described in LRA Section B.2.4 and additional information
provided by the applicant in RAI B.2-2 in its response dated July 21, 2008. The staff finds that
the ASME Code Section XI, Subsection IWF, 1989 Edition with no Addenda, was the edition
incorporated into 10 CFR 50.55a at the time the applicant was required to declare its inspection
basis for the current 10-year IWF inspection interval.

The applicant's assurance to use ASME Code Section XI, 2001 Edition through 2002 and 2003
Addenda for the next ISI Intervals will assure its IWF program is consistent with GALL
AMP XI.S3 during the period of extended operation. On this basis, the staff finds these
exceptions acceptable.

The staff noted that the exception due to the use of ASME Code, 1989 Edition with no Addenda
included the applicant's use of ASME Code Section XI Code Case N-491 as alternate rules for
examination. However, in the "Operating Experience" program element, the applicant indicated
that ASME Code Section XI, Subsection IWF, 1989 edition, Table IWF-2500-1 was used instead
of ASME Code Section XI Code Case N-491, Table-2500-1.

In RAI B.2.4-1, dated May 8, 2008, the staff requested that the applicant clarify this issue and
confirm the version of ASME Code Section XI, Code Case N-491 used in making its
determination.

In its response to RAI B.2.4-1, dated June 16, 2008, the applicant stated that ASME
Code Case N-491, Table-2500-1 should have been cited in the "Operating Experience" of LRA
Section B.2.4 instead of ASME Code Section XI, IWF. The applicant revised the first
paragraph of LRA Section B.2.4, "Operating Experience," to reference ASME Code Case N-
491. The applicant further stated that the version of ASME Code Case N-491, used for the
ASME Code Section XI, Subsection IWF Program, was Revision 0, dated March 14, 1991. The
date listed in LRA Section B.3, "Appendix B References," is incorrect. The applicant also
revised LRA Section B.3, Reference B.3-4 to provide the correct date.

Based on its review, the staff finds the applicant's response to RAI B.2.4-1 acceptable because
the applicant has revised LRA Sections B.2.4 and B.3 to reflect the correct standards.
Therefore, the staff concern described in RAI B.2.4-1 is resolved.

Operatingi Experience. The staff also reviewed the operating experience, including samples of
condition reports, and interviewed the applicant's technical staff to confirm that the plant-specific
operating experience did not reveal any degradation not bounded by industry experience. In the
application, the applicant explained that the operating experience of the ASME Code Section XI,
Subsection IWF Program activities shows no adverse trend of program performance. The
applicant also stated in the LRA that the ASME Code Section XI, Subsection IWF program for
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Units 1 and 2 has been updated to account for industry operating experience to maintain
program quality. The applicant commenced periodic inspections in 2006 for Unit 1 and in 2003
for Unit 2 planned and every 10 years thereafter, for the duration of plant operation.

The staffs operating experience review concludes that the applicant's administrative controls
are effective in detecting age-related degradation and initiating corrective action. The staff did
not identify any age-related issues not bounded by the industry operating experience.

UFSAR Supplement. The applicant provided the UFSAR supplement for the ASME
Code Section XI, Subsection IWF Program in LRA Section A.1.4. The staff reviewed this
Section and determines that the information in the UFSAR supplement is an adequate summary
description of the program, as required by 10 CFR 54.21(d).

Conclusion. The staff reviewed the information provided in LRA Section B.2.4 and additional
information provided by the applicant by letter dated June 16, 2008. The staff finds that those
attributes of the applicant's ASME Code Section XI, Subsection IWF Program which the
applicant claimed consistency with the GALL Report are consistent with the GALL Report. In
addition, the staff has reviewed the exception and its justification and determines that the AMP,
with the exception, is adequate to manage the aging effects for which the LRA credits it.

Based on its review, the staff concludes that the applicant has demonstrated that the effects of
aging will be adequately managed so that the intended functions will be maintained consistent
with the CLB for the period of extended operation, as required by 10 CFR 54.21(a)(3). The staff
also reviewed the UFSAR supplement for this AMP and concludes that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.2.4 Closed-Cycle Cooling Water System Program

Summary of Technical Information in the Application. In LRA Section B.2.9, the applicant
described the existing, Closed-Cycle Cooling Water System Program as consistent, with
enhancements, with GALL AMP XI.M21, "Closed-Cycle Cooling Water System."

The Closed-Cycle Cooling Water System Program includes preventive measures to minimize
corrosion and periodic system and component performance testing and inspection to monitor
the effects of corrosion, and confirm whether intended functions are met. This program
manages loss of material, cracking, and reduction of heat transfer for components exposed to
closed CWSs (i.e., primary component and neutron shield tank cooling water, chilled water,
diesel-driven fire pump engine cooling water (common), EDG cooling water, security diesel
generator cooling water (common), emergency response facility substation diesel generator
cooling water (common), and Unit 2 diesel-driven station standby air compressor engine cooling
water).

These systems are closed cooling loops with controlled chemistry, consistent with the GALL
Report description of a closed-cycle CWS. The program routinely confirms the adequacy of
chemistry control by sampling to determine whether contaminants and additives are within
established limits and by equipment performance monitoring for aging effects. These chemistry
activities controlled by the applicant's procedures and processes are based on guidance for
closed-cooling water chemistry in EPRI 1007820 (EPRI 107396, Revision 1).
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Units 1 and 2 has been updated to account for industry operating experience to maintain 
program quality. The applicant commenced periodic inspections in 2006 for Unit 1 and in 2003 
for Unit 2 planned and every 10 years thereafter, for the duration of plant operation. 

The staffs operating experience review concludes that the applicant's administrative controls 
are effective in detecting age-related degradation and initiating corrective action. The staff did 
not identify any age~related issues not bounded by the industry operating experience. 

UFSAR Supplement. The applicant provided the UFSAR supplement for the ASME 
Code Section XI, Subsection IWF Program in LRA Section A.1.4. The staff reviewed this 
Section and determines that the information in the UFSAR supplement is an adequate summary 
description of the program, as required by 10 CFR 54.21 (d). 

Conclusion. The staff reviewed the information provided in LRA Section B.2.4 and additional 
information provided by the applicant by letter dated June 16, 2008. The staff finds that those 
attributes of the applicant's ASME Code Section XI, Subsection IWF Program which the 
applicant claimed consistency with the GALL Report are consistent with the GALL Report. In 
addition, the staff has reviewed the exception and its justification and determines that the AMP, 
with the exception, is adequate to manage the aging effects for which the LRA credits it. 

Based on its review, the staff concludes that the applicant has demonstrated that the effects of 
aging will be adequately managed so that the intended functions will be maintained consistent 
with the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff 
also reviewed the UFSAR supplement for this AMP and concludes that it provides an adequate 
summary description of the program, as required by 10 CFR 54.21 (d). 

3.0.3.2.4 Closed-Cycle Cooling Water System Program 

Summary of Technical Information in the Application. In LRA Section B.2.9, the applicant 
described the existing' Closed-Cycle Cooling Water System Program as consistent, with 
enhancements, with GALL AMP XI.M21 , "Closed-Cycle Cooling Water System." 

The Closed-Cycle Cooling Water System Program includes preventive measures to minimize 
corrosion and. periodic system and component performance testing and inspection to monitor 
the effects of corrosion, and confirm whether intended functions are met. This program 
manages loss of material, cracking, and reduction of heat transfer for components exposed to 
closed CWSs (i.e., primary component and neutron shield tank cooling water, chilled water, 
diesel-driven fire pump engine cooling water (common), EDG cooling water, security diesel 
generator cooling water (common), emergency response facility substation diesel generator 
cooling water (common), and Unit 2 diesel-driven station standby air compressor engine cooling 
water). 

These systems are closed cooling loops with controlled chemistry, consistent with the GALL 
Report description of a closed-cycle CWS. The program routinely confirms the adequacy of 
chemistry control by sampling to determine whether contaminants and additives are within 
established limits and by equipment performance monitoring for aging effects. These chemistry 
activities controlled by the applicant's procedures and processes are based on guidance for 
closed-cooling water chemistry in EPRI 1007820 (EPRI 107396, Revision 1). 
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Staff Evaluation. In LRA Section B.2.9, the applicant stated that the Closed-Cycle Cooling Water
System Program is an existing program that is consistent with GALL Report AMP XI.M21, with
enhancements.

The staff reviewed those portions of the applicant's Closed-Cycle Cooling Water System
Program that the applicant claimed consistency with GALL AMP XI.M21 and found they are
consistent with this GALL AMP. The staff also confirmed that the plant program, as enhanced
by the applicant, incorporated all the program elements of the referenced GALL AMP and that
the conditions at the plant are bounded by those for which the GALL Report is evaluated. The
staff also conducted onsite interviews with the applicant's technical staff to confirm these
results.

The staff finds the applicant's Closed-Cycle Cooling Water System Program acceptable
because it conforms to the recommended GALL AMP XI.M21, subject to the applicant's
proposed enhancements. The staff evaluates these enhancements in the paragraphs and
subsections that follow and provides its basis for concluding that the proposed enhancements
will make the applicant's Closed-Cycle Cooling Water System Program consistent with the
recommendations in GALL AMP XI.M21.

Enhancement 1. The applicant's program includes an enhancement to the "Scope of Program"
program element of the AMP that states that components were added to the program for aging
management (i.e., diesel-driven fire pump Unit 1 only and diesel-driven standby air compressor
Unit 2 only). During its review and audit, the staff noted that the scope of the Closed-Cycle
Cooling Water System Program did not include all systems credited for in the Type 2 AMR
tables of the LRA.

In RAI B.2.9-1, dated May 22, 2008, the staff requested that the applicant address the
discrepancy between the systems identified as within the scope of the Closed-Cycle Cooling
Water System Program and those that the AMP credits in the Type 2 AMR Tables of the LRA.

In its response to RAI B.2.9-1, dated July 24, 2008, the applicant stated that the text in LRA
Section B.2.9, "Closed-Cycle Cooling Water," program description was intended to identify
those systems that are a source of closed-cycle cooling water systems and not a list of those
systems crediting the program to manage the effects of aging. The applicant further described
although system interfacing components exist such as heat exchangers, that system is not
necessarily a source of closed-cycle cooling water and is therefore not identified in LRA
Section B.2.9.

The staff reviewed the applicant response and finds that the applicant has adequately explained
the intent of the program description text which was not meant to identify each system with
components that credit the program with aging management. Therefore the staff finds the
response acceptable and the concern identified in RAI B.2.9-1 is closed.

Enhancement 2. The applicant also included an enhancement to the "Parameters
Monitored/Inspected" program element of the AMP that states that the AMP will be enhanced to
"detail performance testing of the heat exchangers and pumps and provide direction to perform
visual inspections of system components." The staff noted that the "parameters monitored or
inspected" program element in GALL AMP XI.M21 states that the parameters monitored for
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Staff Evaluation. In LRA Section B.2.9, the applicant stated that the Closed-Cycle Cooling Water 
System Program is an existing program that is consistent with GALL Report AMP XLM21, with 
enhancements. 

The staff reviewed those portions of the applicant's Closed-Cycle Cooling Water System 
Program that the applicant claimed consistency with GALL AMP XLM21 and found they are 
consistent with this GALL AMP. The staff also confirmed that the plant program, as enhanced 
by the applicant, incorporated all the program elements of the referenced GALL AMP and that 
the conditions at the plant are bounded by those for which the GALL Report is evaluated. The 
staff also conducted onsite interviews with the applicant's technical staff to confirm these 
results. 

The staff finds the applicant's Closed-Cycle Cooling Water System Program acceptable 
because it conforms to the recommended GALL AMP XLM21, subject to the applicant's 
proposed enhancements. The staff evaluates these enhancements in the paragraphs and 
subsections that follow and provides its basis for concluding that the proposed enhancements 
will make the applicant's Closed-Cycle Cooling Water System Program consistent with the 
recommendations in GALL AMP XLM21. 

Enhancement 1. The applicant's program includes an enhancement to the "Scope of Program" 
program element of the AMP that states that components were added to the program for aging 
management (i.e., diesel-driven fire pump Unit 1 only and diesel-driven standby air compressor 
Unit 2 only). During its review and audit, the staff noted that the scope of the Closed-Cycle 
Cooling Water System Program did not include all systems credited for in the Type 2 AMR 
tables of the LRA. 

In RAI 8.2.9-1, dated May 22, 2008, the staff requested that the applicant address the 
discrepancy between the systems identified as within the scope of the Closed-Cycle Cooling 
Water System Program and those that the AMP credits in the Type 2 AMR Tables of the LRA. 

In its response to RAI B.2.9-1, dated July 24, 2008, the applicant stated that the text in LRA 
Section B.2.9, "Closed-Cycle Cooling Water," program description was intended to identify 
those systems that are a source of closed-cycle cooling water systems and not a list of those 
systems crediting the program to manage the effects of aging. The applicant further described 
although system interfacing components exist such as heat exchangers, that system is not 
necessarily a source of closed-cycle cooling water and is therefore not identified in LRA 
Section B.2.9. 

The staff reviewed the applicant response and finds that the applicant has adequately explained 
the intent of the program description text which was not meant to identify each system with 
components that credit the program with aging management. Therefore the staff finds the 
response acceptable and the concern identified in RAI B.2.9-1 is closed. 

Enhancement 2. The applicant also included an enhancement to the "Parameters 
Monitoredllnspected" program element of the AMP that states that the AMP will be enhanced to 
"detail performance testing of the heat exchangers and pumps and provide direction to perform 
visual inspections of system components.'~ The staff noted that the "parameters monitored or 
inspected" program element in GALL AMP XLM21 states that the parameters monitored for 
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pumps in closed-cycle CWSs include system flow, discharge pressure, and suction pressure.
Furthermore, the staff noted that for heat exchangers in closed-cycle CWSs, the parameters
monitored or inspected include flow, inlet and outlet temperatures, and differential pressures.

In RAI B.2.9-2, dated May 22, 2008, the staff requested that the applicant explain whether the
closed-cycle CWS pumps for the Unit 1 diesel driven fire pump and the Unit 2 diesel driven
standby air compressor that the applicant added to the scope of this AMP (i.e., Enhancement 1)
are subject to the pump parameter monitoring identified above, and if not, why this is not
identified as an exception to the recommendations in GALL XI.M21.

In its response to RAI B.2.9-2, dated July 24, 2008, the applicant stated that for the pump
parameters, although the Unit 1 diesel driven fire pump and the Unit 2 diesel driven standby air
compressor engines do not have installed instrumentation for all the parameters identified, the
engines are provided with coolant temperature indications that permit monitoring and trending of
the pump's function. The applicant further explained that the effectiveness of the cooling
systems can be related to the installed engine temperature indication and therefore is not an
exception to GALL Report Section XI.M21, "Closed-Cycle Cooling Water System." Additionally,
the applicant explained that the parameters to be monitored and trended with respect to the
closed-cycle cooling water pumps (system flow, discharge pressure, and suction pressure), are
a recommendation of Revision 1 to EPRI 107396, which is now renumbered as EPRI 1007820,
"Closed-Cooling Water Chemistry Guideline, Revision 1," which does not require installation of
instrumentation if other parameters are available to monitor system performance. The applicant
identified that the Closed-Cycle Cooling Water System Program in LRA Section B.2.9, was
prepared using the EPRI 1007820 as referenced. Finally, the applicant explained that with the
use of hand-held temperature instrumentation along with the installed instrumentation, system
performance degradation will be monitored and trended as identified in the Program
Enhancements.

The staff reviewed the applicant's response and finds that it adequately explained how the
proposed enhancements to the Closed-Cycle Cooling Water System in LRA Section B.2.9 are
consistent with the program in the GALL Report XI.M21. The applicant adequately explained
that by using installed monitoring instrumentation along with hand-held instrumentation, the
recommendations of both, XI.M21 and EPRI 1007820 are met and adequate monitoring will
exist to confirm that the Closed-Cycle Cooling Water System AMP is effective in managing
aging effects. Therefore, the staff's concern in RAI B.2.9-2 is resolved.

In RAI B.2.9-3, dated May 22, 2008, the staff similarly requested that the applicant explain
whether closed-cycle CWS heat exchangers for the Unit 1 diesel driven fire pump and the Unit 2
diesel driven standby air compressor, added to the scope of this AMP are subject to the heat
exchanger parameter monitoring identified above, and if not, why this is not identified as an
exception to the recommendations of the recommendations in GALL XI.M21.

In its response to RAI B.2.9-3, dated July 24, 2008, the applicant stated that for the heat
exchanger parameters, although the Unit 1 diesel driven fire pump and the Unit 2 diesel driven
standby air compressor engines do not have installed instrumentation for all the parameters
identified, the engines are provided with coolant temperature indications that permit monitoring
and trending of the heat exchanger's function. The applicant further explained that the
effectiveness of the cooling systems can be related to the installed engine temperature
indication and therefore is not an exception to GALL Report Section XI.M21, Closed-Cycle
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pumps in closed-cycle CWSs include system flow, discharge pressure, and suction pressure. 
Furthermore, the staff noted that for heat exchangers in closed-cycle CWSs, the parameters 
monitored or inspected include flow, inlet and outlet temperatures, and differential pressures. 

In RAI 8.2.9-2, dated May 22, 2008, the staff requested that the applicant explain whether the 
closed-cycle CWS pumps for the Unit 1 diesel driven fire pump and the Unit 2 diesel driven 
standby air compressor that the applicant added to the scope of this AMP (i.e., Enhancement 1) 
are subject to the pump parameter monitoring identified above, and if not, why this is not 
identified as an exception to the recommendations in GALL XLM21. 

In its response to RAI 8.2.9-2, dated July 24, 2008, the applicant stated that for the pump 
parameters, although the Unit 1 diesel driven fire pump and the Unit 2 diesel driven standby air 
compressor engines do not have installed instrumentation for all the parameters identified, the 
engines are provided with coolant temperature indications that permit monitoring and trending of 
the pump's function. The applicant further explained that the effectiveness of the cooling 
systems can be related to the installed engine temperature indication and therefore is not an 
exception to GALL Report Section XLM21, "Closed-Cycle Cooling Water System." Additionally, 
the applicant explained that the parameters to be monitored and trended with respect to the 
closed-cycle cooling water pumps (system flow, discharge pressure, and suction pressure), are 
a recommendation of Revision 1 to EPRI 107396, which is now renumbered as EPRI 1007820, 
"Closed-Cooling Water Chemistry Guideline, Revision 1," which does not require installation of 
instrumentation if other parameters are available to monitor system performance. The applicant 
identified that the Closed-Cycle Cooling Water System Program in LRA Section 8.2.9, was 
prepared using the EPRI 1007820 as referenced. Finally, the applicant explained that with the 
use of hand-held temperature instrumentation along with the installed instrumentation, system 
performance degradation will be monitored and trended as identified in the Program 
Enhancements. 

The staff reviewed the applicant's response and finds that it adequately explained how the 
proposed enhancements to the Closed-Cycle Cooling Water System in LRA Section 8.2.9 are 
consistent with the program in the GALL Report XLM21. The applicant adequately explained 
that by using installed monitoring instrumentation along with hand-held instrumentation, the 
recommendations of both, XLM21 and EPRI1007820 are met and adequate monitoring will 
exist to confirm that the Closed-Cycle Cooling Water System AMP is effective in managing 
aging effects. Therefore, the staff's concern in RAI 8.2.9-2 is resolved. 

In RAI 8.2.9-3, dated May 22, 2008, the staff similarly requested that the applicant explain 
whether closed-cycle CWS heat exchangers for the Unit 1 diesel driven fire pump and the Unit 2 
diesel driven standby air compressor, added to the scope of this AMP are subject to the heat 
exchanger parameter monitoring identified above, and if not, why this is not identified as an 
exception to the recommendations of the recommendations in GALL XLM21. 

In its response to RAI 8.2.9-3, dated July 24, 2008, the applicant stated that for the heat 
exchanger parameters, although the Unit 1 diesel driven fire pump and the Unit 2 diesel driven 
standby air compressor engines do not have installed instrumentation for all the parameters 
identified, the engines are provided with coolant temperature indications that permit monitoring 
and trending of the heat exchanger's function. The applicant further explained that the 
effectiveness of the cooling systems can be related to the installed engine temperature 
indication and therefore is not an exception to GALL Report Section XLM21 '. Closed-Cycle 
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Cooling Water System. Additionally, the applicant explained that the parameters to be
monitored and trended with respect to the closed-cycle cooling water heat exchangers
(temperature, flow, and differential pressure), are a recommendation of Revision 1 to EPRI
107396, which is now renumbered as EPRI 1007820, "Closed-Cooling Water Chemistry
Guideline, Revision 1," and does not require installation of instrumentation if other parameters
are available to monitor system performance. The applicant identified that the Closed-Cycle
Cooling Water System Program in LRA Section B.2.9, was prepared using the EPRI 1007820
as referenced. Finally, the applicant explained that with the use of hand-held temperature
instrumentation along with the installed instrumentation, system performance degradation will
be monitored and trended as identified in the Program Enhancements.

The staff reviewed the applicant's response and finds that it adequately explained how the
proposed enhancements to the Closed-Cycle Cooling Water System in LRA Section B.2.9 are
consistent with the program in the GALL Report XI.M21. The applicant adequately explained
that by using installed monitoring instrumentation along with hand-held instrumentation, the
recommendations of both, XI.M21 and EPRI 1007820 are met and adequate monitoring will
exist to confirm that the Closed-Cycle Cooling Water System AMP is effective in managing
aging effects. Therefore, the staff's concern in RAI B.2.9-3 is resolved.

Enhancement 3. The applicant also included an enhancement to the "detection of aging effects"
program element of the Closed-Cycle Cooling Water Program that states that the AMP "will be
enhanced to identify closed-cycle CWS parameters that will be trended to determine whether
heat exchanger tube fouling or corrosion product buildup exists."

As previously stated, the staff reviewed the applicant's responses to RAI B.2.9-2 and B.2.9-3
and finds that it adequately explained how the proposed enhancements to the Closed-Cycle
Cooling Water System in LRA Section B.2.9 are consistent with the program in the GALL Report
XI.M21 for this program element.

The staff noted that the applicant's responses to RAI B.2.9-2 and RAI B.2.9-3 are relevant to the
staff's evaluation of this enhancement because it is related to the identification of the
performance monitoring parameters associated with the closed-cycle CWS pumps and heat
exchangers for the Unit 1 diesel driven fire pump and the Unit 2 diesel driven standby air
compressor, added to the scope of this AMP. On the basis that the issues in RAI B.2.9-2 and
RAI B.2.9-3 are resolved, the staff finds this acceptable.

Enhancement 4. The applicant also included an enhancement to the "detection of aging effects"
program element of the Closed-Cycle Cooling Water Program that states that the AMP "will be
enhanced to control performance tests and to perform visual inspections at the required
frequency."

Operating Experience. In LRA Section B.2.9, the applicant provided the following operating
experience evaluation for BVPS:

The Closed-Cycle Cooling Water System Program is an existing program that
includes preventive measures to manage loss of material, cracking, and
reduction of heat transfer for passive components which make up the closed-
cycle cooling water (CCCW) systems.
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Cooling Water System. Additionally, the applicant explained that the parameters to be 
monitored and trended with respect to the closed-cycle cooling water heat exchangers 
(temperature, flow, and differential pressure), are a recommendation of Revision 1 to EPRI 
107396, which is now renumbered as EPRI 1007820, "Closed-Cooling Water Chemistry 
Guideline, Revision 1," and does not require installation of instrumentation if other parameters 
are available to monitor system performance. The applicant identified that the Closed-Cycle 
Cooling Water System Program in LRA Section B.2.9, was prepared using the EPRI 1007820 
as referenced. Finally, the applicant explained that with the use of hand-held temperature 
instrumentation along with the installed instrumentation, system performance degradation will 
be monitored and trended as identified in the Program Enhancements. 

The staff reviewed the applicant's response and finds that it adequately explained how the 
proposed enhancements to the Closed-Cycle Cooling Water System in LRA Section B.2.9 are 
consistent with the program in the GALL Report XLM21. The applicant adequately explained 
that by using installed monitoring instrumentation along with hand-held instrumentation, the 
recommendations of both, XLM21 and EPRI 1007820 are met and adequate monitoring will 
exist to confirm that the Closed-Cycle Cooling Water System AMP is effective in managing 
aging effects. Therefore, the staff's concern in RAI B.2.9-3 is resolved. 

Enhancement 3. The applicant also included an enhancement to the "detection of aging effects" 
program element of the Closed-Cycle Cooling Water Program that states that the AMP "will be 
enhanced to identify closed-cycle CWS parameters that will be trended to determine whether 
heat exchanger tube fouling or corrosion product buildup exists~" 

As previously stated, the staff reviewed the applicant's responses to RAI B.2.9-2 and B.2.9-3 
and finds that it adequately explained how the proposed enhancements to the Closed-Cycle 
Cooling Water System in LRA Section B.2.9 are consistent with the program in the GALL Report 
XLM21 for this program element. 

The staff noted that the applicant's responses to RAI B.2.9-2 and RAI B.2.9-3 are relevant to the 
staff's evaluation of this enhancement because it is related to the identification of the 
performance monitoring parameters associated with the closed-cycle CWS pumps and heat 
exchangers for the Unit 1 diesel driven fire pump and the Unit 2 diesel driven standby air 
compressor, added to the scope of this AMP. On the basis that the issues in RAI B.2.9-2 and 
RAI B.2.9-3 are resolved, the staff finds this acceptable. 

Enhancement 4. The applicant also included an enhancement to the "detection of aging effects" 
program element of the Closed-Cycle Cooling Water Program that states that the AMP "will be 
enhanced to control performance tests and to perform visual inspections at the required 
freq uency." 

Operating Experience. In LRA Section B.2.9, the applicant provided the following operating 
experience evaluation for BVPS: 

The Closed-Cycle Cooling Water System Program is an existing program that 
includes preventive measures to manage loss of material, cracking, and 
reduction of heat transfer for passive components which make up the closed
cycle cooling water (CCCW) systems. 
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Multiple operating experience tools are used to assess, evaluate, and improve
the management of passive aging of the CCCW systems. This includes
Corrective Action Program documents, self assessments, quality assessment
audits, latent issues reports, INPO operating experience documents (operating
experience messages, Significant Event Reports, Significant Event Notifications,
Significant Operating Experience Reports, etc.), and NRC documents (INs,
Generic Letters, Bulletins, etc.). Corrective Action Program items or SAP Activity
Tracking items will be used to track and document the site response to any
internal or external document which is or may be applicable to BVPS.

A Self Assessment was performed on chemistry control of closed CWSs in
March of 2007. There were two specific program improvement recommendations
which were documented using the Corrective Action Program and will be tracked
in SAP. The program improvements are (1) evaluating the feasibility of a
corrosion coupon monitoring system and (2) determining if implementation of a
sessile microbiological monitoring system provides a cost-justified benefit.
Including these program recommendations into the Corrective Action Program
and SAP Program will ensure that these potential improvements are tracked until
it is determined whether or not to implement the proposed changes. The basis for
either decision will be documented in the corrective report investigation
summary. The integrity of the CCCW Systems is ensured by monitoring and
maintaining water chemistry parameters within acceptable limits, and by
inspecting the physical condition of system piping. Unexpected CCCW System
conditions are addressed through the Corrective Action Program for resolution
and to provide documented guidance for similar, future events (operating
experience).

BVPS evaluated for applicability an INPO operating experience message
regarding unexpected temperature control valve bolting corrosion in the
Emergency Diesel Generator (EDG) Jacket Water System. The EDG at the
affected plant was built by the same manufacturer as the BVPS Unit 2 EDGs.
BVPS was also notified via the EDG owners group (Fairbanks-Morse), of which
BVPS is an affiliated member. BVPS documented the assessment of this
industry operating experience event in the Corrective Action Program, which
provides tracking, documentation and an engineering basis for why no specific
actions were needed.

The Closed Cycle Cooling Water System Program has been effective at
managing aging effects for passive components which make up the closed
cooling water systems. Use of corrective action process to identify, track, and
document applicable operating experience events, and improvement
recommendations from self-assessments, latent issues reports, and quality
assessment audits provide reasonable assurance that the CCCW program, as
enhanced, will effectively manage passive component loss of material, cracking,
and reduction of heat transfer.

The staff reviewed LRA Section B.2.9 and noted that the applicant has identified examples of
operating experience. The staff also noted that although unexpected temperature control valve
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Multiple operating experience tools are used to assess, evaluate, and improve 
the management of passive aging of the CCCW systems. This includes 
Corrective Action Program documents, self assessments, quality assessment 
audits, latent issues reports, INPO operating experience documents (operating 
experience messages, Significant Event Reports, Significant Event Notifications, 
Significant Operating Experience Reports, etc.), and NRC documents (INs, 
Generic Letters, Bulletins, etc.). Corrective Action Program items or SAP Activity 
Tracking items will be used to track and document the site response to any 
internal or external document which is or may be applicable to BVPS. 

A Self Assessment was performed on chemistry control of closed CWSs in 
March of 2007. There were two specific program improvement recommendations 
which were documented using the Corrective Action Program and will be tracked 
in SAP. The program improvements are (1) evaluating the feasibility of a 
corrosion coupon monitoring system and (2) determining if implementation of a 
sessile microbiological monitoring system provides a cost-justified benefit. 
Including these program recommendations into the Corrective Action Program 
and SAP Program will ensure that these potential improvements are tracked until 
it is determined whether or not to implement the proposed changes. The basis for 
either decision will be documented in the corrective report investigation 
summary. The integrity of the CCCW Systems is ensured by monitoring and 
maintaining water chemistry parameters within acceptable limits, and by 
inspecting the physical condition of system piping. Unexpected CCCW System 
conditions are addressed through the Corrective Action Program for resolution 
and to provide documented guidance for similar, future events (operating 
experience ). 

BVPS evaluated for applicability an INPO operating experience message 
regarding unexpected temperature control valve bolting corrosion in the 
Emergency Diesel Generator (EDG) Jacket Water System. The EDG at the 
affected plant was built by the same manufacturer as the BVPS Unit 2 EDGs. 
BVPS was also notified via the EDG owners group (Fairbanks-Morse), of which 
BVPS is an affiliated member. BVPS documented the assessment of this 
industry operating experience event in the Corrective Action Program, which 
provides tracking, documentation and an engineering basis for why no specific 
actions were needed. 

The Closed Cycle Cooling Water System Program has been effective at 
managing aging effects for passive components which make up the closed 
cooling water systems. Use of corrective action process to identify, track, and 
document applicable operating experience events, and improvement 
recommendations from self-assessments, latent issues reports, and quality 
assessment audits provide reasonable assurance that the CCCW program, as 
enhanced, will effectively manage passive component loss of material, cracking, 
and reduction of heat transfer. 

The staff reviewed LRA Section B.2.9 and noted that the applicant has identified examples of 
operating experience. The staff also noted that although unexpected temperature control valve 
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bolting corrosion in the EDG jacket water system was included in the experience, no bolting was
managed by the Closed-Cycle Cooling Water System Program.

In RAI B.2.9-4, dated May 22, 2008, the staff requested that the applicant explain where this
bolting was described in the LRA and which program managed its aging effects.

In its response to RAI B.2.9-4, dated July 24, 2008, the applicant stated that the EDG jacket
water system bolting is internal bolting which is not part of the valve body and; therefore, not
subject to aging management in accordance with 10 CFR 54.21(a)(1 )(i). The applicant further
explained that this specific example of operating experience demonstrated an instance where
industry operating experience was assessed. The applicant further stated that this example
confirms that the program will be effective at managing aging effects for the period of extended
operation, because it shows that the program evaluates industry operating experience.

The staff reviewed the applicant's response and finds that it adequately explained that this
specific example of operating experience was not meant to be related to the Closed-Cycle
Cooling Water System Program alone, but was included to demonstrate the breadth and scope
of the operating experience researched because it included industry operating experience as
well as plant-specific operating experience. On the basis that the temperature control valve
internal bolting does not support the valve's pressure boundary intended function, the staff
agrees that the bolting's aging management is not within the scope of the Closed-Cycle Cooling
Water System Program. Therefore, the staffs concern in RAI B.2.9-4 is resolved.

UFSAR Supplement. The applicant provided the UFSAR supplement for the Closed-Cycle
Cooling Water System Program in LRA Section A. 1.9. The staff reviewed this Section and
determines that the information in the UFSAR supplement provides an adequate summary
description of the program consistent with the guidance found in the SRP-LR.

The staff reviewed the commitment list in LRA Section A, and confirms that the enhancements
for Unit 1 are captured in LRA Table A4.1 (Commitment No. 2) and for Unit 2 in Table A5.1
(Commitment No. 2).

The staff determines that the information in the UFSAR Supplement provides an adequate
summary description of the program as required by 10 CFR 54.21(d).

Conclusion. The staff reviewed the information provided in LRA Section B.2.9 and additional
information provided by the applicant by letter dated July 24, 2008. Based on its review, the
staff's acceptance of the applicant's Closed-Cooling Water System Program will adequately
manage the aging effects so that the intended functions will be maintained consistent with the
CLB for the period of extended operation, as required by 10 CFR 54.21(a)(3). The staff also
reviewed the UFSAR supplement for this AMP and finds that it provides an adequate summary
description of the program, as required by 10 CFR 54.21(d).

3.0.3.2.5 Fire Protection Program

Summary of Technical Information in the Application. In LRA Section B.2.16, the applicant
described the Fire Protection Program as an existing program that is consistent with GALL
Report AMP XI.M26, "Fire Protection," with enhancements and an exception. The applicant
stated that this program is a condition monitoring and performance monitoring program,
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bolting corrosion in the EDG jacket water system was included in the experience, no bolting was 
managed by the Closed-Cycle Cooling Water System Program. 

In RAI B.2.9-4, dated May 22, 2008, the staff requested that the applicant explain where this 
bolting was described in the LRA and which program managed its aging effects. 

In its response to RAI B.2.9-4, dated July 24,2008, the applicant stated that the EDG jacket 
water system bolting is internal bolting which is not part of the valve body and; therefore, not 
subject to aging management in accordance with 10 CFR 54.21 (a)(1 )(i). The applicant further 
explained that this specific example of operating experience demonstrated an instance where 
industry operating experience was assessed. The applicant further stated that this example 
confirms that the program will be effective at managing aging effects for the period of extended 
operation, because it shows that the program evaluates industry operating experience. 

The staff reviewed the applicant's response and finds that it adequately explained that this 
specific example of operating experience was not meant to be related to the Closed-Cycle 
Cooling Water System Program alone, but was included to demonstrate the breadth and scope 
of the operating experience researched because it included industry operating experience as 
well as plant-specific operating experience. On the basis that the temperature control valve 
internal bolting does not support the valve's pressure boundary intended function, the staff 
agrees that the bolting's aging management is not within the scope of the Closed-Cycle Cooling 
Water System Program. Therefore, the staff's concern in RAI B.2.9-4 is resolved. 

UFSAR Supplement. The applicant provided the UFSAR supplement for the Closed-Cycle 
Cooling Water System Program in LRA Section A.1.9. The staff reviewed this Section and 
determines that the information in the UFSAR supplement provides an adequate summary 
description of the program consistent with the guidance found in the SRP-LR. 

The staff reviewed the commitment list in LRA Section A, and confirms that the enhancements 
for Unit 1 are captured in LRA Table A4.1 (Commitment No.2) and for Unit 2 in Table A5.1 
(Commitment No.2). 

The staff determines that the information in the UFSAR Supplement provides an adequate 
summary description of the program as required by 10 CFR 54.21(d). 

Conclusion. The staff reviewed the information provided in LRA Section B.2.9 and additional 
information provided by the applicant by letter dated July 24, 2008. Based on its review, the 
staff's acceptance of the applicant's Closed-Cooling Water System Program will adequately 
manage the aging effects so that the intended functions will be maintained consistent with the 
CLB for the period of extended operation, as required by 10 CFR 54.21(a)(3). The staff also 
reviewed the UFSAR supplement for this AMP and finds that it provides an adequate summary 
description of the program, as required by 10 CFR 54.21 (d). 

3.0.3.2.5 Fire Protection Program 

Summary of Technical Information in the Application. In LRA Section B.2.16, the applicant 
described the Fire Protection Program as an existing program that is consistent with GALL 
Report AMP XI.M26, "Fire Protection," with enhancements and an exception. The applicant 
stated that this program is a condition monitoring and performance monitoring program, 
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comprised of tests and inspections that follow the applicable National Fire Protection
Association (NFPA) recommendations. The Fire Protection Program manages the aging effects
on fire barrier penetration seals; fire barrier walls, ceilings and floors; fire wraps and fire rated
doors (automatic and manual) that perform a CLB fire barrier intended function; diesel engine-
driven fire pump fuel oil supply line; and Halon and carbon dioxide fire suppression systems.

Staff Evaluation. The staff reviewed those portions of the applicant's Fire Protection Program
that the applicant claimed consistency with GALL AMP XI.M26 and found they are consistent
with this GALL AMP. The staff also confirmed that the plant program contains all of the
elements of the referenced GALL program and the conditions at the plant are bounded by the
conditions for which the GALL Report is evaluated. The staff conducted onsite interviews with
the applicant's technical staff to confirm these results.

The staff finds the applicant's Fire Protection Program acceptable because it conforms to the
recommended GALL AMP XI.M26, with the enhancements and an exception as discussed
below.

In comparing the elements in the applicant's Fire Protection Program to GALL AMP XI.M.26, the
staff found that the applicant has taken enhancements as follows:

* Add into the "scope of program" element the fire protection systems that are within
the scope of license renewal. The systems will also be included in the "detection of
aging effects," monitoring and trending," and "acceptance criteria" elements.

* Enhance the inspection guidance to include details about fire barrier degradation.

The staff reviewed the enhancements and compared the changes with the GALL AMP XI.M26
recommendations for the enhanced elements. The staff determined that implementation of
these enhancements will make the applicant's Fire Protection program consistent with the GALL
AMP XI.M26. On this basis, the staff finds the enhancements acceptable.

In LRA Section B.2.16, the applicant stated that its Fire Protection Program is consistent with
the GALL AMP Xl. M26, however, the applicant claimed an exception to the "parameters
monitored/inspected" element regarding frequency of functional testing for Halon and carbon
dioxide systems. The applicant took this exception because it conducts the functional tests once
every 18 months, which is less frequent than the GALL AMP XI.M26 guideline of at least one
test for the detection of aging degradation every 6 months. The applicant also performs the
Halon and carbon dioxide system inspections at 18-month intervals. However, to ensure the
optimum integrity of the in-scope Halon and carbon dioxide systems, the applicant will inspect
each system at least once every 6 months during the period of extended operation.

The staff reviewed UFSAR Sections 9.10.4 (Unit 1) and 9.5.1.7.4 (Unit 2) for C02 and Halon
systems to determine if the CLB specified any frequency of inspections. The staff found that the
UFSAR only states that in-service inspection and testing will be periodically performed. Since
the CLB does not specify any frequency for inspections, the staff determined that additional
information was required to complete the review.

In RAI B.2.16-3, dated May 22, 2008, the staff requested that the applicant provide the bases
for using a different inspection frequency than the recommended GALL AMP XI.M26 frequency
of once every six months.
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comprised of tests and inspections that follow the applicable National Fire Protection 
Association (NFPA) recommendations. The Fire Protection Program manages the aging effects 
on fire barrier penetration seals; fire barrier walls, ceilings and floors; fire wraps and fire rated 
doors (automatic and manual) that perform a CLB fire barrier intended function; diesel engine
driven fire pump fuel oil supply line; and Halon and carbon dioxide fire suppression systems. 

Staff Evaluation. The staff reviewed those portions of the applicant's Fire Protection Program 
that the applicant claimed consistency with GALL AMP XI.M26 and found they are consistent 
with this GALL AMP. The staff also confirmed that the plant program contains all of the 
elements of the referenced GALL program and the conditions at the plant are bounded by the 
conditions for which the GALL Report is evaluated. The staff conducted onsite interviews with 
the applicant's technical staff to confirm these results. 

The staff finds the applicant's Fire Protection Program acceptable because it conforms to the 
recommended GALL AMP XI.M26, with the enhancements and an exception as discussed 
below. 

In comparing the elements in the applicant's Fire Protection Program to GALL AMP XI.M.26, the 
staff found that the applicant has taken enhancements as follows: 

• Add into the "scope of program" element the fire protection systems that are within 
the scope of license renewal. The systems will also be included in the "detection of 
aging effects," monitoring and trending," and "acceptance criteria" elements. 

• Enhance the inspection guidance to include details about fire barrier degradation. 

The staff reviewed the enhancements and compared the changes with the GALL AMP XI.M26 
recommendations for the enhanced elements. The staff determined that implementation of 
these enhancements will make the applicant's Fire Protection program consistent with the GALL 
AMP XI.M26. On this basis, the staff finds the enhancements acceptable. 

In LRA Section B.2.16, the applicant stated that its Fire Protection Program is consistent with 
the GALL AMP XI. M26, however, the applicant claimed an exception to the "parameters 
monitoredlinspected" element regarding frequency of functional testing for Halon and carbon 
dioxide systems. The applicant took this exception because it conducts the functional tests once 
every 18 months, which is less frequent than the GALL AMP XI.M26 guideline of at least one 
test for the detection of aging degradation every 6 months. The applicant also performs the 
Halon and carbon dioxide system inspections at 18-month intervals. However, to ensure the 
optimum integrity of the in-scope Halon and carbon dioxide systems, the applicant will inspect 
each system at least once every 6 months during the period of extended operation. 

The staff reviewed UFSAR Sections 9.10.4 (Unit 1) and 9.5.1.7.4 (Unit 2) for CO2 and Halon 
systems to determine if the CLB specified any frequency of inspections. The staff found that the 
UFSAR only states that in-service inspection and testing will be periodically performed. Since 
the CLB does not specify any frequency for inspections, the staff determined that additional 
information was required to complete the review. 

In RAI B.2.16-3, dated May 22,2008, the staff requested that the applicant provide the bases 
for using a different inspection frequency than the recommended GALL AMP XI.M26 frequency 
of once every six months. 
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In its response to RAI B.2.16-3, dated July 24, 2008, the applicant stated that the UFSAR for
Units 1 and 2 described the testing and inspection of the fire protection system as conducted in
accordance with BVPS administrative procedures. The applicant further stated that plant
operating experience indicates that the 18-month testing frequency is adequate to provide
assurance that the systems will continue to perform their intended functions during the period of
extended operation.

The staff reviewed the applicant response and noted that the applicant referenced the BVPS
Administrative Procedures; which is where the applicant defines the current licensing basis
testing frequencies. The staff reviewed the plant operating experience and noted that there was
no age related degradation identified for the Halon and carbon dioxide systems. On the basis
that the applicant is performing functional tests in accordance with its current licensing basis,
and conducts visual inspections once every six months, and based on the plant operating
experience, the staff finds that these inspection and testing frequencies are adequate to ensure
the system maintains its function and finds the exception acceptable.

The above exception also implied that the applicant will enhance the Fire Protection Program to
change the frequency of Halon and carbon dioxide system inspections from once every 18
months to once every six months. However, the applicant has not identified an enhancement for
this change nor made a commitment in the application.

The staff issued RAI B.2.16-1, dated May 22, 2008, requesting that the applicant justify why this
enhancement has not been identified in LRA Section B 2.16.

In its response to RAI B.2.16-1, dated July 24, 2008, the applicant stated that this enhancement
is identified in LRA Section B.2.16, Table A.4-1 (Item 7) and Table A.5-1 (Item 8). However, the
staff determined that the applicant's wording of the enhancement and the commitment are too
general in that they do not specifically state that the Fire Protection Program will be enhanced to
change the inspection frequency to once every six months. Therefore, the staff requested the
applicant via conference call dated November 17, 2008, to be more specific in the enhancement
and the commitment.

In its letter dated December 11, 2008, in response to the follow-up RAI, the applicant modified
Section B.2.16, Commitment No. 7 in Table A.4-1 and Commitment No. 8 in Table A.5-1 to
clarify that the inspection frequency of Halon and carbon dioxide systems will be changed to at
least once every six months.

The staff reviewed the applicant response and the changes to the commitment list; and finds the
response acceptable based on revision to the commitment words to specifically include change
in inspection frequency of Halon and carbon dioxide systems to once every six months.

Operatingq Experience. The staff reviewed the applicant's operating experience described in the
LRA and interviewed the applicant's technical personnel to confirm that the plant-specific
operating experience did not reveal any aging effects not bounded by the GALL Report. The
staff also confirmed that the applicant has reviewed applicable aging effects and industry and
plant-specific operating experience and are evaluated in the GALL Report. In addition, the staff
confirmed that the applicant has addressed operating experience identified after issuance of the
GALL Report.
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In its response to RAI B.2.16-3, dated July 24,2008, the applicant stated that the UFSAR for 
Units 1 and 2 described the testing and inspection of the fire protection system as conducted in 
accordance with BVPS administrative procedures. The applicant further stated that plant 
operating experience indicates that the 18-month testing frequency is adequate to provide 
assurance that the systems will continue to perform their intended functions during the period of 
extended operation. 

The staff reviewed the applicant response and noted that the applicant referenced the BVPS 
Administrative Procedures; which is where the applicant defines the current licensing basis 
testing frequencies. The staff reviewed the plant operating experience and noted that there was 
no age related degradation identified for the Halon and carbon dioxide systems. On the basis 
that the applicant is performing functional tests in accordance with its current licensing basis, 
and conducts visual inspections once every six months, and based on the plant operating 
experience, the staff finds that these inspection and testing frequencies are adequate to ensure 
the system maintains its function and finds the exception acceptable. 

The above exception also implied that the applicant will enhance the Fire Protection Program to 
change the frequency of Halon and carbon dioxide system inspections from once every 18 
months to once every six months. However, the applicant has not identified an enhancement for 
this change nor made a commitment in the application. 

The staff issued RAI B.2.16-1, dated May 22, 2008, requesting that the applicant justify why this 
enhancement has not been identified in LRA Section B 2.16. 

In its response to RAI 8;2.16-1, dated July 24,2008, the applicant stated that this enhancement 
is identified in LRA Section B.2.16, Table A.4-1 (Item 7) and Table A.5-1 (Item 8). However, the 
staff determined that the applicant's wording of the enhancement and the commitment are too 
general in that they do not specifically state that the Fire Protection Program will be enhanced to 
change the inspection frequency to once every six months. Therefore, the staff requested the 
applicant via conference call dated November 17, 2008, to be more specific in the enhancement 
and the commitment. 

In its letter dated December 11, 2008, in response to the follow-up RAI, the applicant modified 
Section B.2.16, Commitment No.7 in Table A.4-1 and Commitment No.8 in Table A.5-1 to 
clarify that the inspection frequency of Halon and carbon dioxide systems will be changed to at 
least once every six months. 

The staff reviewed the applicant response and the changes to the commitment list; and finds the 
response acceptable based on revision to the commitment words to specifically include change 
in inspection frequency of Halon and carbon dioxide systems to once every six months. 

Operating Experience. The staff reviewed the applicant's operating experience described in the 
LRA and interviewed the applicant's technical personnel to confirm that the plant-specific 
operating experience did not reveal any aging effects not bounded by the GALL Report. The 
staff also confirmed that the applicant has reviewed applicable aging effects and industry and 
plant-specific operating experience and are evaluated in the GALL Report. In addition, the staff 
confirmed that the applicant has addressed operating experience identified after issuance of the 
GALL Report. 
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The staff also reviewed the applicant's "operating experience" discussion provided in the license
renewal basis document for the Fire Protection Program. Examples of operating experience
involve missing or damaged fire seals on fire doors, roll-up doors, shake spaces, and wall
penetrations which were identified during 2001-2006. Discrepancies in fire barrier wrappings
were detected by the applicant during periodic surveillances in 2003. The staff reviewed a
sample of condition reports and confirmed that the applicant had identified age-related
degradation of fire protection components and implemented appropriate corrective actions.

The staff finds that the applicant's Fire Protection Program, with the corrective actions
discussed in the LRA, has been effective in identifying, monitoring, and correcting the effects of
age related degradation in fire protection systems and can be expected to ensure that the
systems and components within the scope of this program will continue to perform their
intended functions, consistent with the CLB for the period of extended operation.

UFSAR Supplement. The applicant provided the UFSAR supplement for the Fire Protection
Program in LRA Section A1.16. The staff verified that the UFSAR supplement summary
description for the Fire Protection Program conformed to the staff's recommended UFSAR
supplement for these types of programs described in SRP-LR Table 3.3-2. The staff determined
that the information in the UFSAR supplement is not sufficiently comprehensive. The UFSAR
supplement states that the program manages the aging effects; however, it does not state how
it manages the aging effects.

SRP-LR Section 3.3.2.4, FSAR supplement, states that the summary description of the
programs and activities for managing the effects of aging for the period of extended operation in
the FSAR supplement should be sufficiently comprehensive such that later changes can be
controlled in by 10 CFR 50.59. The description should contain information associated with the
bases for determining that aging effects will be managed during the period of extended
operation.

In RAI B.2.16-2, dated May 22, 2008, the staff requested that the applicant provide a more
comprehensive UFSAR supplement summary for the Fire Protection Program.

In its response to RAI B.2.16-2, dated July 24, 2008, the applicant revised the UFSAR summary
description to include additional detail on how the program manages aging effects, such as
periodic inspections of fire barriers, operational testing of diesel-engine driven fire pump, and
functional testing and inspection of Halon and carbon dioxide systems.

The staff reviewed the revised UFSAR supplement summary descriptions and finds that the
revised UFSAR supplement summary description for the Fire Protection Program conforms to
the staff's recommended UFSAR supplement for the Fire Protection Program described in
SRP-LR Table 3.3-2. The staff reviewed the commitment list in LRA Section A and confirmed
that the enhancements for Unit 1 are captured in Table A4.1 (Commitment No. 7) and for Unit 2
in Table 5.1 (Commitment No. 8).

Based on this review, the staff finds that the FSAR Supplement Section A. 1.16 provides an
acceptable FSAR supplement summary description of the applicant's Fire Protection Program.
Therefore, the staff's concern described in RAI B.2.16-2 is resolved.
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The staff also reviewed the applicant's "operating experience" discussion provided in the license 
renewal basis document for the Fire Protection Program. Examples of operating experience 
involve missing or damaged fire seals on fire doors, roll-up doors, shake spaces, and wall 
penetrations which were identified during 2001-2006. Discrepancies in fire barrier wrappings 
were detected by the applicant during periodic surveillances in 2003. The staff reviewed a 
sample of condition reports and confirmed that the applicant had identified age-related 
degradation of fire protection components and implemented appropriate corrective actions. 

The staff finds that the applicant's Fire Protection Program, with the corrective actions 
discussed in the LRA, has been effective in identifying, monitoring, and correcting the effects of 
age related degradation in fire protection systems and can be expected to ensure that the 
systems and components within the scope of this program will continue to perform their 
intended functions, consistent with the CLB for the period of extended operation. 

UFSAR Supplement. The applicant provided the UFSAR supplement for the Fire Protection 
Program in LRA Section A 1.16. The staff verified that the UFSAR supplement summary 
description for the Fire Protection Program conformed to the staff's recommended UFSAR 
supplement for these types of programs described in SRP-LR Table 3.3-2. The staff determined 
that the information in the UFSAR supplement is not sufficiently comprehensive. The UFSAR 
supplement states that the program manages the aging effects; however, it does not state how 
it manages the aging effects. 

SRP-LR Section 3.3.2.4, FSAR supplement, states that the summary description of the 
programs and activities for managing the effects of aging for the period of extended operation in 
the FSAR supplement should be sufficiently comprehensive such that later changes can be 
controlled in by 10 CFR 50.59. The description should contain information associated with the 
bases for determining that aging effects will be managed during the period of extended 
operation. 

In RAI B.2.16-2, dated May 22, 2008, the staff requested that the applicant provide a more 
comprehensive UFSAR supplement summary for the Fire Protection Program. 

In its response to RAI B.2.16-2, dated July 24, 2008, the applicant revised the UFSAR summary 
description to include additional detail on how the program manages aging effects, such as 
periodic inspections of fire barriers, operational testing of diesel-engine driven fire pump, and 
functional testing and inspection of Halon and carbon dioxide systems. 

The staff reviewed the revised UFSAR supplement summary descriptions and finds that the 
revised UFSAR supplement summary description for the Fire Protection Program conforms to 
the staff's recommended UFSAR supplement for the Fire Protection Program described in 
SRP-LR Table 3.3-2. The staff reviewed the commitment list in LRA Section A and confirmed 
that the enhancements for Unit 1 are captured in Table A4.1 (Commitment No.7) and for Unit 2 
in Table 5.1 (Commitment No.8). 

Based on this review, the staff finds that the FSAR Supplement Section A.1.16 provides an 
acceptable FSAR supplement summary description of the applicant's Fire Protection Program. 
Therefore, the staff's concern described in RAI B.2.16-2 is resolved. 
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Conclusion. The staff reviewed the information provided in LRA Section B.2.16 and additional
information provided by the applicant by letters dated July 24, 2008 and December 11, 2008.
Based on its review, the staff finds the applicant's Fire Protection Program acceptable because
it is consistent with the GALL Report with enhancements and exception, and the plant is
bounded by the conditions set forth in the GALL Report for this AMP. The staff also finds that
the Fire Protection Program will adequately manage the aging effects so that the intended
functions will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21(a)(3).
The staff also reviewed the revised UFSAR supplement for this AMP and finds that it provides
an adequate summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.2.6 Fire Water System Program

Summary of Technical Information in the Application. In LRA Section B.2.17, the applicant
described the Fire Water System Program as an existing program that is consistent with GALL
Report AMP XI.M27, "Fire Water System," with enhancements. The applicant stated that
program activities include periodic inspection and hydro-testing of hydrants and hose stations,
sprinkler head inspections, and system flow tests.

Staff Evaluation. The staff reviewed those portions of the applicant's Fire Water System
Program that the applicant claimed consistency with GALL AMP XI.M27 and found they are
consistent with this GALL AMP. The staff also confirmed that the plant program contains all of
the elements of the referenced GALL program and the conditions at the plant are bounded by
the conditions for which the GALL Report is evaluated. The staff conducted onsite interviews
with the applicant's technical staff to confirm these results.

The staff finds the applicant's Fire Water System Program acceptable because it conforms to
the recommended GALL AMP XI.M27, with the enhancements as discussed below.

In comparing the elements in the applicant's AMP to GALL AMP XI.M27, the staff found that the
applicant has taken enhancements as follows:

" Added a program requirement in the "Parameters monitored/inspected" to perform
flow test or inspection of all accessible fire water headers

" Added program requirements in the "detection of aging effects" element to identify
locations if visual inspections are to be performed; allow test or inspection results
from accessible Section of pipe to be extrapolated for inaccessible pipe; all
accessible headers and piping to be flow tested; and require testing or replacement
of sprinkler heads in service for 50 years.

The staff reviewed the enhancements and compared the changes with the GALL AMP XI.M27
recommendations for the enhanced elements. The staff determined that implementation of
these enhancements will make the applicant's Fire Water System Program consistent with the
GALL AMP XI.M27. On this basis, the staff finds the enhancements acceptable.
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Conclusion. The staff reviewed the information provided in LRA Section B.2.16 and additional 
information provided by the applicant by letters dated July 24, 2008 and December 11, 2008. 
Based on its review, the staff finds the applicant's Fire Protection Program acceptable because 
it is consistent with the GALL Report with enhancements and exception, and the plant is 
bounded by the conditions set forth in the GALL Report for this AMP. The staff also finds that 
the Fire Protection Program will adequately manage the aging effects so that the intended 
functions will be maintained consistent with the CLB for the period of extended operation, as 
required by 10 CFR 54.21(a)(3). 
The staff also reviewed the revised UFSAR supplement for this AMP and finds that it provides 
an adequate summary description of the program, as required by 10 CFR 54.21 (d). 

3.0.3.2.6 Fire Water System Program 

Summary of Technical Information in the Application. In LRA Section B.2.17, the applicant 
described the Fire Water System Program as an existing program that is consistent with GALL 
Report AMP XI,M27, "Fire Water System," with enhancements. The applicant stated that 
program activities include periodic inspection and hydro-testing of hydrants and hose stations, 
sprinkler head inspections, and system flow tests. 

Staff Evaluation. The staff reviewed those portions of the applicant's Fire Water System 
Program that the applicant claimed consistency with GALL AMP XI.M27 and found they are 
consistent with this GALL AMP. The staff also confirmed that the plant program contains all of 
the elements of the referenced GALL program and the conditions at the plant are bounded by 
the conditions for which the GALL Report is evaluated. The staff conducted onsite interviews 
with the applicant's technical staff to confirm these results. 

The staff finds the applicant's Fire Water System Program acceptable because it conforms to 
the recommended GALL AMP XI.M27, with the enhancements as discussed below. 

In comparing the elements in the applicant's AMP to GALL AMP XI.M27, the staff found that the 
applicant has taken enhancements as follows: 

• Added a program requirement in the "Parameters monitored/inspected" to perform 
flow test or inspection of all accessible fire water headers 

• Added program requirements in the "detection of aging effects" element to identify 
locations if visual inspections are to be performed; allow test or inspection results 
from accessible Section of pipe to be extrapolated for inaccessible pipe; all 
accessible headers and piping to be flow tested; and require testing or replacement 
of sprinkler heads in service for 50 years. 

The staff reviewed the enhancements and compared the changes with the GALL AMP XI,M27 
recommendations for the enhanced elements. The staff determined that implementation of 
these enhancements will make the applicant's Fire Water System Program consistent with the 
GALL AMP XI,M27. On this basis, the staff finds the enhancements acceptable. 
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The applicant also included an enhancement in the "detection of aging effects" element that
states that the program enhancement described under the "scope of program" element is
necessary. However, there is no enhancement identified in the "scope of program" element.

In RAI B.2.17-1, dated May 22, 2008, the staff requested that the applicant clarify this
discrepancy.

In its response to RAI B.2.17-1, dated July 24, 2008, the applicant stated that the reference to
"scope of program" element was an error and that there is no-enhancement in the "scope of
program" element.
The subject sentence should have referenced the "parameters monitored/inspected" element.
The staff noted that the applicant has revised LRA Section B.2.17, 5th paragraph, under
subheading "Detection of Aging Effects" as follows:

Also, the program enhancement described under the Parameters
Monitored/Inspected program element is necessary for consistency with this
program element.

Based on its review, the staff finds the applicant's response to RAI B.2.17-1 acceptable because
the applicant has revised LRA Section B.2.17 to make the enhancement wording consistent with
this program element. Therefore, the staffs concern described in RAI B.2.17-1 is resolved.

During the review of the Fire Water System Program basis document, the staff noted that the
applicant states that the Unit 1 fire hydrant gasket inspection is performed every 18 months,
compared to the GALL AMP recommendation of 12 months. However, the staff determined that
the applicant did not include this as an exception in the LRA because gaskets were considered
consumables and will be replaced as necessary.

In RAI B.2.1 7-2, dated May 22, 2008, the staff requested that the applicant justify the basis for
this excluding the 18 month Unit 1 fire hydrant gasket inspection as an exception to the 12
month recommendation of the GALL AMP.

In its response to RAI B.2.17-2, dated July 24, 2008, the applicant stated that based on ANSI
B31.1 and the ASME Code Boiler and Pressure Vessel Code, Section III, the subcomponents of
pressure retaining components are not pressure retaining parts. Therefore, these
subcomponents are not relied on to form a pressure-retaining function and are not subject to an
AMR. The applicant further stated that although these gaskets perform no license renewal
intended function, their condition is monitored by the Fire Water System Program and they are
replaced as necessary.

The staff reviewed the response and noted that the condition of the fire hydrant gaskets is
monitored by the Fire Water System Program and the gaskets are replaced as necessary.
However, the GALL AMP recommended frequency for these gaskets is once a year whereas
the applicant performs these inspections once every 18 months. The staff determines that the
applicant's response does not address why this is not an exception. Therefore, the staff issued
a follow-up RAI by letter dated September 3, 2008, requesting that the applicant justify the basis
for this excluding the 18 month Unit 1 fire hydrant gasket inspection as an exception to the 12
month recommendation of the GALL AMP.
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The applicant also included an enhancement in the "detection of aging effects" element that 
states that the program enhancement described under the "scope of program" element is 
necessary. However, there is no enhancement identified in the "scope of program" element. 

In RAI 8.2.17-1, dated May 22, 2008, the staff requested that the applicant clarify this 
discrepancy. 

In its response to RAI 8.2.17-1, dated July 24, 2008, the applicant stated that the reference to 
"scope of program" element was an error and that there is no enhancement in the "scope of 
program" element. 
The subject sentence should have referenced the "parameters monitored/inspected" element. 
The staff noted that the applicant has revised LRA Section 8.2.17, 5th paragraph, under 
subheading "Detection of Aging Effects" as follows: 

Also, the program enhancement described under the Parameters 
Monito~ed/lnspected program element is necessary for consistency with this 
program element. 

8ased on its review, the staff finds the applicant's response to RAI 8.2.17-1 acceptable because 
the applicant has revised LRA Section 8.2.17 to make the enhancement wording consistent with 
this program element. Therefore, the staffs concern described in RAI 8.2.17-1 is resolved. 

During the review of the Fire Water System Program basis document, the staff noted that the 
applicant states that the Unit 1 fire hydrant gasket inspection is performed every 18 months, 
compared to the GALL AMP recommendation of 12 months. However, the staff determined that 
the applicant did not include this as an exception in the LRA because gaskets were considered 
consumables and will be replaced as necessary. 

In RAI 8.2.17-2, dated May 22, 2008, the staff requested that the applicant justify the basis for 
this excluding the 18 month Unit 1 fire hydrant gasket inspection as an exception to the 12 
month recommendation of the GALL AMP. 

In its response to RAI 8.2.17-2, dated July 24, 2008, the applicant stated that based on ANSI 
831.1 and the ASME Code 80iler and Pressure Vessel Code, Section III, the subcomponents of 
pressure retaining components are not pressure retaining parts. Therefore, these 
SUbcomponents are not relied on to form a pressure-retaining function and are not subject to an 
AMR. The applicant further stated that although these gaskets perform no license renewal 
intended function, their condition is monitored by the Fire Water System Program and they are 
replaced as necessary. 

The staff reviewed the response and noted that the condition of the fire hydrant gaskets is 
monitored by the Fire Water System Program and the gaskets are replaced as necessary. 
However, the GALL AMP recommended frequency for these gaskets is once a year whereas 
the applicant performs these inspections once every 18 months. The staff determines that the 
applicant's response does not address why this is not an exception. Therefore, the staff issued 
a follow-up RAI by letter dated September 3, 2008, requesting that the applicant justify the basis 
for this excluding the 18 month Unit 1 fire hydrant gasket inspection as an exception to the 12 
month recommendation of the GALL AMP. 
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In its letter dated October 3, 2008, in response to the follow-up RAI the applicant stated that
because the gaskets are considered consumables which are replaced on condition following
inspection, the applicant did not consider the difference in gasket inspection frequency to be an
exception. Operating experience has shown that the 18 month frequency is adequate to provide
reasonable assurance that the fire hydrants can perform their intended function.

SRP-LR Table 2.1-3 provides specific staff guidance on screening of consumables.
The SRP-LR states that gaskets are subcomponents and are not relied on for pressure
boundary and could be excluded from aging management review.

On the basis that the gaskets perform no license renewal function, are replaced on condition
following inspection, and operating experience has shown that the frequency is adequate to
maintain component intended function, the staff finds that the difference in inspection frequency
between the GALL AMP and the applicant program does not need to be an exception.
Therefore, the staff finds the response acceptable and considers the issue closed.

During the review of the Fire Water System Program basis document, the staff noted that the
applicant stated that fire hydrant hose hydraulic tests are performed at frequencies different
than the GALL AMP recommended frequency of once every 12 months. However, the applicant
did not include this as an exception in the LRA because hoses were considered consumables
and would be replaced as necessary.

In RAI B.2.17-3, dated May 22, 2008, the staff requested that the applicant justify why this
frequency difference is not an exception.

In its response to RAI B.2.17-3, dated July 24, 2008, the applicant stated that fire hoses are
consumables, and are routinely tested, inspected, and replaced when necessary. Criteria for
inspection and replacement are based on accepted industry standards (e.g., NFPA-1962). The
applicant further stated that while these consumables are within the scope of license renewal,
they do not require an AMR.

The staff reviewed the applicant's response and acknowledges that the condition of the fire
hydrant hoses is monitored by the Fire Water System Program and the hoses are replaced as
necessary. However, the GALL AMP recommended frequency for hydraulic testing of hoses is
once a year, whereas the applicant performs these tests at various frequencies and its response
to the RAI does not address why this test frequency is not an exception. Based on its review,
the staff finds the applicant's response not acceptable. Therefore, the staff issued a follow-up
RAI by letter dated September 3, 2008, requesting that the applicant justify why this is not an
exception.

In its letter dated October 3, 2008, in response to the follow-up RAI, the applicant responded
that hoses are considered consumable items which are replaced on condition following
inspections. Since they are not subject to aging management review, the difference in frequency
was not considered an exception.

SRP-LR Table 2.1-3 provides specific staff guidance on screening of consumables. The
SRP-LR states that for fire hoses are typically replaced based on performance or condition
monitoring and may be excluded on a plant from aging management review. However, the
standards that are relied upon for the replacement should be part of the methodology
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In its letter dated October 3, 2008, in response to the follow-up RAI the applicant stated that 
because the gaskets are considered consumables which are replaced on condition following 
inspection, the applicant did not consider the difference in gasket inspection frequency to be an 
exception. Operating experience has shown that the 18 month frequency is adequate to provide 
reasonable assurance that the fire hydrants can perform their intended function. 

SRP-LR Table 2.1-3 provides specific staff guidance on screening of consumables. 
The SRP-LR states that gaskets are subcomponents and are not relied on for pressure 
boundary and could be excluded from aging management review. 

On the basis that the gaskets perform no license renewal function, are replaced on condition 
following inspection, and operating experience has shown that the frequency is adequate to 
maintain component intended function, the staff finds that the difference in inspection frequency 
between the GALL AMP and the applicant program does not need to be an exception. 
Therefore, the staff finds the response acceptable and considers the issue closed. 

During the review of the Fire Water System Program basis document, the staff noted that the 
applicant stated that fire hydrant hose hydraulic tests are performed at frequencies different 
than the GALL AMP recommended frequency of once every 12 months. However, the applicant 
did not include this as an exception in the LRA because hoses were considered consumables 
and would be replaced as necessary. 

In RAI B.2.17-3, dated May 22,2008, the staff requested that the applicant justify why this 
frequency difference is not an exception. 

In its response to RAI B.2.17 -3, dated July 24, 2008, the applicant stated that fire hoses are 
consumables, and are routinely tested, inspected, and replaced when necessary. Criteria for 
inspection and replacement are based on accepted industry standards (e.g., NFPA-1962). The 
applicant further stated that while these consumables are within the scope of license renewal, 
they do not require an AMR. 

The staff reviewed the applicant's response and acknowledges that the condition of the fire 
hydrant hoses is monitored by the Fire Water System Program and the hoses are replaced as 
necessary. However, the GALL AMP recommended frequency for hydraulic testing of hoses is 
once a year, whereas the applicant performs these tests at various frequencies and its response 
to the RAI does not address why this test frequency is not an exception. Based on its review, 
the staff finds the applicant's response not acceptable. Therefore, the staff issued a follow-up 
RAI by letter dated September 3, 2008, requesting that the applicant justify why this is not an 
exception. 

In its letter dated October 3,2008, in response to the follow-up RAI, the applicant responded 
that hoses are considered consumable items which are replaced on condition following 
inspections. Since they are not subject to aging management review, the difference in frequency 
was not considered an exception. 

SRP-LR Table 2.1-3 provides specific staff guidance on screening of consumables. The 
SRP-LR states that for fire hoses are typically replaced based on performance or condition 
monitoring and may be excluded on a plant from aging management review. However, the 
standards that are relied upon for the replacement should be part of the methodology 
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description. The staff reviewed LRA Section 2.1.2.4.3 that explains the applicant's methodology
for treatment of consumables such as fire hoses, and states that criteria for inspection and
replacement are based on accepted industry standards (e.g., Branch Technical Position
BTP-APCSB 9.5-1, NFPA-1 0 for fire extinguishers, and NFPA-1 962 for fire hoses. On the basis
that the applicant has provided the criteria for replacement of fire hoses in accordance with the
staff guidance in SRP-LR Table 2.1-3, the staff concurs that fire hoses are consumables and
therefore, finds that the difference in inspection frequency between the GALL AMP and the
applicant program does not need to be an exception. The staff finds the applicant response to
be acceptable and considers the issue closed.

Operating Experience. The staff reviewed the operating experience provided in the LRA and in
the applicant's operating experience basis document and interviewed the applicant's technical
personnel to confirm that the plant-specific operating experience did not reveal any aging effects
not bounded by the GALL Report. The staff also confirmed that applicable aging effects and
industry and plant-specific operating experience have been reviewed by the applicant and are
evaluated in the GALL Report. Furthermore, the staff confirmed that the applicant has
addressed operating experience identified after the issuance of the GALL Report.

The staff also reviewed the applicant's "operating experience" discussion in the license renewal
basis document for the Fire Water System Program. The staff noted that several corrective
reports were generated to address pinhole leaks in fire protection piping. The cause of the leaks
was identified as loss of material due to MIC. In Corrective Report 05-3940, the applicant
determined that the chemical treatment of the piping did not eliminate MIC already established
in the piping. The applicant confirmed by UT inspections that areas in the piping system had a
wall thickness loss of 50% or more.

In RAI B.2.17-4, dated May 22, 2008, that staff requested that the applicant identify what
preventive measures have been taken to address this issue and whether those measures were
adequate.

In its response to RAI B.2.17-4, dated July 24, 2008, the applicant stated that the 2005 condition
report indicates that further chemical treatment at that time would not have eliminated the MIC
in the piping welds. Because of the large number of potentially susceptible welds in the piping,
the applicant replaced the entire length of affected pipe. The applicant also stated that
continuing chemical treatments, testing, and inspection of the new pipe provide reasonable
assurance that MIC will be adequately managed prior to loss of intended function.

The applicant also stated that testing of the fire water system is performed in accordance with
applicable NFPA codes and standards, including testing requirements associated with the fire
suppression water system, spray and sprinkler system, and fire hose stations. The fire water
systems are normally maintained at required operating pressure and monitored such that loss of
system pressure is immediately detected and corrective actions initiated. The applicant
explained that ultrasonic tests are capable of effectively evaluating pipe wall thickness and inner
diameter. The applicant further stated that continuing chemical treatments, testing, continuous
pressure monitoring, inspections (including UT), incorporation of site-specific operating
experience, and evaluation of degradation using the Corrective Action Program, provide
reasonable assurance that the fire water system's intended functions will be maintained for the
period of extended operation.
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description. The staff reviewed LRA Section 2.1.2.4.3 that explains/the applicant's methodology 
for treatment of consumables such as fire hoses, and states that criteria for inspection and 
replacement are based on accepted industry standards (e.g., Branch Technical Position 
BTP-APCSB 9.5-1, NFPA-10 for fire extinguishers, and NFPA-1962 for fire hoses. On the basis 
that the applicant has provided the criteria for replacement of fire hoses in accordance with the 
staff guidance in SRP-LR Table 2.1-3, the staff concurs that fire hoses are consumables and 
therefore, finds that the difference in inspection frequency between the GALL AMP and the 
applicant program does not need to be an exception. The staff finds the applicant response to 
be acceptable and considers the issue closed. 

Operating Experience. The staff reviewed the operating experience provided in the LRA and in 
the applicant's operating experience basis document and interviewed the applicant's technical 
personnel to confirm that the plant-specific operating experience did not reveal any aging effects 
not bounded by the GALL Report. The staff also confirmed that applicable aging effects and 
industry and plant-specific operating experience have been reviewed by the applicant and are 
evaluated in the GALL Report. Furthermore, the staff confirmed that the applicant has 
addressed operating experience identified after the issuance of the GALL Report. 

The staff also reviewed the applicant's "operating experience" discussion in the license renewal 
basis document for the Fire Water System Program. The staff noted that several corrective 
reports were generated to address pinhole leaks in fire protection piping. The cause of the .Ieaks 
was identified as loss of material due to MIC. In Corrective Report 05-3940, the applicant 
determined that the chemical treatment of the piping did not eliminate MIC already established 
in the piping. The applicant confirmed by UT inspections that areas in the piping system had a 
wall thickness loss of 50% or more. 

In RAI B.2.17 -4, dated May 22, 2008, that staff requested that the applicant identify what 
preventive measures have been taken to address this issue and whether those measures were 
adequate. 

In its response to RAI B.2.17-4, dated July 24, 2008, the applicant stated that the 2005 condition 
report indicates that further chemical treatment at that time would not have eliminated the MIC 
in the piping welds. Because of the large number of potentially susceptible welds in the piping, 
the applicant replaced the entire length of affected pipe. The applicant also stated that 
continuing chemical treatments, testing, and inspection of the new pipe provide reasonable 
assurance that MIC will be adequately managed prior to loss of intended function. 

The applicant also stated that testing of the fire water system is performed in accordance with 
applicable NFPA codes and standards, including testing requirements associated with the fire 
suppression water system, spray and sprinkler system, and fire hose stations. The fire water 
systems are normally maintained at required operating pressure and monitored such that loss of 
system pressure is immediately detected and corrective actions initiated. The applicant 
explained that ultrasonic tests are capable of effectively evaluating pipe wall thickness and inner 
diameter. The applicant further stated that continuing chemical treatments, testing, continuous 
pressure monitoring, inspections (including UT), incorporation of site-specific operating 
experience, and evaluation of degradation using the Corrective Action Program, provide 
reasonable assurance that the fire water system's intended functions will be maintained for the 
period of extended operation. 
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Based on its review, the staff finds that applicant's response to RAI B.2.17-4 acceptable
because the applicant has verified that chemical treatment would not have eliminated the MIC
that was already established in the piping welds. The staff further finds that the applicant has
taken appropriate corrective action to replace the affected pipe. The staff concludes that
chemical treatment will ensure that MIC is minimized in the new pipe and that periodic testing,
continuous pressure monitoring, inspections and UT will provide assurance that the Fire Water
System Program will adequately manage aging. Therefore, the staffs concern described in
RAI B.2.17-4 is resolved.

The staff finds that the applicant's Fire Water System Program has been effective in identifying,
monitoring, and correcting the effects of age related degradation in fire water systems and can
be expected to ensure that the systems and components within the scope of this program will
continue to perform their intended functions consistent with the CLB for the period of extended
operation.

UFSAR Supplement. The applicant provided the UFSAR supplement for the Fire Water System
Program in LRA Section A.1.17. The staff verified that the UFSAR supplement summary
description for this AMP conforms to the staffs recommended UFSAR supplement described in
SRP-LR Table 3.3-2. The staff determines that the information in the UFSAR supplement
provides an adequate summary description of the program consistent with the SRP-LR.

The staff reviewed the commitment list in LRA Section A, and confirms that the enhancements
for Unit 1 are captured in Table A4.1 (Commitment Number 8) and for Unit 2 in Table A5.1,
(Commitment Number 9).

Based on its review, the staff finds that FSAR Supplement Section A. 1.17 provides an
acceptable FSAR Supplement summary description of the applicant's Fire Water System
Program.

Conclusion. The staff reviewed the information provided in LRA Section B.2.16 and additional
information provided by the applicant by letters dated July 24 and October 3, 2008. Based on its
review, the staff finds the applicant's Fire Water System Program acceptable because it is
consistent with the GALL Report with enhancements, and the plant is bounded by the conditions
set forth in the GALL Report for this AMP. The staff finds that the program will adequately
manage the aging effects so that the intended functions will be maintained consistent with the
CLB for the period of extended operation, as required by 10 CFR 54.21(a)(3). The staff also
reviewed the UFSAR supplement for this AMP and finds that it provides an adequate summary
description of the program, as required by 10 CFR 54.21(d).

3.0.3.2.7 Flux Thimble Tube Inspection Program

Summary of Technical Information in the Application. In LRA Section B.2.19, the applicant
described the Flux Thimble Tube Inspection Program. This program will identify loss of material
due to wear prior to leakage, by monitoring for and predicting wall thinning in the movable incore
detector system flux thimble tubes. The program achieves this through the use of periodic NDE
and extrapolation of data to determine the tube wall thinning progression. The program uses the
extrapolated data to take preemptive action to reposition, replace or isolate the affected thimble
tube prior to loss of intended function.
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Based on its review, the staff finds that applicant's response to RAI B.2.17 -4 acceptable 
because the applicant has verified that chemical treatment would not have eliminated the MIC 
that was already established in the piping welds. The staff further finds that the applicant has 
taken appropriate corrective action to replace the affected pipe. The staff concludes that 
chemical treatment will ensure that MIC is minimized in the new pipe and that periodic testing, 
continuous pressure monitoring, inspections and UT will provide assurance that the Fire Water 
System Program will adequately manage aging. Therefore, the staffs concern described in 
RAI 6.2.17-4 is resolved. 

The staff finds that the applicant's Fire Water System Program has been effective in identifying, 
monitoring, and correcting the effects of age related degradation in fire water systems and can 
be expected to ensure that the systems and components within the scope of this program will 
continue to perform their intended functions consistent with the CLB for the period of extended 
operation. 

UFSAR Supplement. The applicant provided the UFSAR supplement for the Fire Water System 
Program in LRA Section A.1.17. The staff verified that the UFSAR supplement summary 
description for this AMP conforms to the staffs recommended UFSAR supplement described in 
SRP-LR Table 3.3-2. The staff determines that the information in the UFSAR supplement 
provides an adequate summary description of the program consistent with the SRP-LR. 

The staff reviewed the commitment list in LRA Section A, and confirms that the enhancements 
for Unit 1 are captured in Table A4.1 (Commitment Number 8) and for Unit 2 in Table A5.1, 
(Commitment Number 9). 

Based on its review, the staff finds that FSAR Supplement Section A.1.17 provides an 
acceptable FSAR Supplement summary description of the applicant's Fire Water System 
Program. 

Conclusion. The staff reviewed the information provided in LRA Section B.2.16 and additional 
information provided by the applicant by letters dated July 24 and October 3, 2008. Based on its 
review, the staff finds the applicant's Fire Water System Program acceptable because it is 
consistent with the GALL Report with enhancements, and the plant is bounded by the conditions 
set forth in the GALL Report for this AMP. The staff finds that the program will adequately 
manage the aging effects so that the intended functions will be maintained consistent with the 
CLB for the period of extended operation, as required by 10 CFR 54.21(a)(3). The staff also 
reviewed the UFSAR supplement for this AMP and finds that it provides an adequate summary 
description of the program, as required by 10 CFR 54.21(d). 

3.0.3.2.7 Flux Thimble Tube Inspection Program 

Summary of Technical Information in the Application. In LRA Section B.2.19, the applicant 
described the Flux Thimble Tube Inspection Program. This program will identify loss of material 
due to wear prior to leakage, by monitoring for and predicting wall thinning in the movable incore 
detector system flux thimble tubes. The program achieves this through the use of periodic NDE 
and extrapolation of data to determine the tube wall thinning progression. The program uses the 
extrapolated data to take preemptive action to reposition, replace or isolate the affected thimble 
tube prior to loss of intended function. 
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Staff Evaluation. In the LRA, the applicant stated that the Flux Thimble Tube Inspection
Program is an existing program that is consistent with GALL AMP XI.M37, "Flux Thimble Tube
Inspection," with an enhancement. The enhancement includes corrective actions which would
require removal of a thimble tube from service if it cannot be inspected over the tube length.

During its audit, the staff reviewed the applicant's onsite documentation used to support its
conclusion that the program elements are consistent with the elements in the GALL Report.

The staff conducted onsite interviews with the applicant's technical staff to confirm these results.

In comparing the elements in the applicant's program, the staff found that the GALL Report
"parameters monitored and inspected" and "detection of aging effects" program elements
require a wear limit, but the applicant did not include a full history of the change approval.

In RAI B.2.19-1, March 26, 2008, the staff requested that the applicant provide a full history of
the change approval.

In its response to RAI B.2.19-1, dated April 25, 2008, the applicant stated that in a
memorandum dated August 1, 1989, the NRC acknowledged that the flux thimble tube wear
limits were subject to potential future changes. Further, the applicant stated that since the
original wear limit calculation was instituted, advancements have been made on improved eddy
current test methods that decrease the uncertainty value, and that a Westinghouse Owners
Group program was developed to manage the effects of flux thimble tube wear. The applicant
stated that the current wear limit utilizes the wear limit guidance from this Westinghouse Owners
Group program.

Based on its review, the staff finds the applicant's response to RAI B.2.19-1 acceptable because
the applicant has adequately explained the history of the change approval and has verified the
past performance of its flux thimble tube inspection program and the basis for the wear limit
change. Therefore, the staff's concern described in RAI B.2.19-1 is resolved.

In LRA Section B.2.19, the applicant stated that an enhancement to the GALL Report
"corrective actions" program element includes corrective actions which would require removal of
a thimble tube from service, if it cannot be inspected over the tube length. The staff finds this
enhancement acceptable because, when implemented, the Flux Thimble Tube Inspection
Program will be consistent with GALL AMP XI.M37 and will add assurance of adequate
management of aging effects.

The staff also reviewed the operating experience reports, and interviewed the applicant's
technical staff to confirm that the plant-specific operating experience did not reveal any

degradation not bounded by industry experience. In one report, the applicant stated that an
elevated wall thinning rate was experienced in 2003, but was deemed acceptable due to
industry experience. However the specific industry experience was not found at the time of the
audit.

In RAI B.2.19-2, March 26, 2008, that staff requested that the applicant provide information on
the industry experience that led to the decision that the elevated thinning rate was acceptable.
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Staff Evaluation. In the LRA, the applicant stated that the Flux Thimble Tube Inspection 
Program is an existing program that is consistent with GALL AMP XI.M37, "Flux Thimble Tube 
Inspection," with an enhancement. The enhancement includes corrective actions which would 
require removal of a thimble tube from service if it cannot be inspected over the tube length. 

During its audit, the staff reviewed the applicant's onsitedocumentation used to support its 
conclusion that the program elements are consistent with the elements in the GALL Report. 

The staff conducted onsite interviews with the applicant's technical staff to confirm these results. 

In comparing the elements in the applicant's program, the staff found that the GALL Report 
"parameters monitored and inspected" and "detection of aging effects" program elements 
require a wear limit, but the applicant did not include a full history of the change approval. 

In RAI B.2.19-1, March 26, 2008, the staff requested that the applicant provide a full history of 
the change approval. 

In its response to RAI B.2.19-1, dated April 25, 2008, the applicant stated that in a 
memorandum dated August 1, 1989, the NRC acknowledged that the flux thimble tube wear 
limits were subject to potential future changes. Further, the applicant stated that since the 
original wear limit calculation was instituted, advancements have been made on improved eddy 
current test methods that decrease the uncertainty value, and that a Westinghouse Owners 
Group program was developed to manage the effects of flux thimble tube wear. The applicant 
stated that the current wear limit utilizes the wear limit guidance from this Westinghouse Owners 
Group program. 

Based on its review, the staff finds the applicant's response to RAI B.2.19-1 acceptable because 
the applicant has adequately explained the history of the change approval and has verified the 
past performance of its flux thimble tube inspection program and the basis for the wear limit 
change. Therefore, the staff's concern described in RAI B.2.19-1 is resolved. 

In LRA Section 8.2.19, the applicant stated that an enhancement to the GALL Report 
"corrective actions" program element includes corrective actions which would require removal of 
a thimble tube from service, if it cannot be inspected over the tube length. The staff finds this 
enhancement acceptable because, when implemented, the Flux Thimble Tube Inspection 
Program will be consistent with GALL AMP XI.M37 and will add assurance of adequate 
management of aging effects. 

The staff also reviewed the operating experience reports, and interviewed the applicant's 
technical staff to confirm that the plant-specific operating experience did not reveal any 
degradation not bounded by industry experience. In one report, the applicant stated that an 
elevated wall thinning rate was experienced in 2003, but was deemed acceptable due to 
industry experience. However the specific industry experience was not found at the time of the 
audit. 

In RAI B.2.19-2, March 26, 2008, that staff requested that the applicant provide information on 
the industry experience that led to the .decision. that the elevated thinning rate was acceptable. 
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In its response to RAI B.2.19-2, dated April 25, 2008, the applicant stated that the wear for the
two thimble tubes, initially showing elevated wear rates, was projected by Westinghouse to
determine the expected timeframe for reaching the program maximum wear limit. The applicant
repositioned the two thimble tubes in a subsequent RFO, prior to the projected wear limit.
Additionally, the applicant supplied the actual wear measurements data, which supported their
claim that the projections were conservative, and that the thimble tubes were not at risk of
surpassing the maximum wear limit.
Based on its review, the staff finds the applicant's response to RAI B.2.19-2 acceptable because
the applicant has provided an adequate summary of specific industry experience supporting its
basis for concluding that the wall thinning rate was acceptable. The staff confirms that the
applicant has supplied wear measurement data, has repositioned the two thimble tubes, and
has completed a history of projections. Therefore, the staffs concern described in RAI B.2.19-2
is resolved.

UFSAR Supplement. The applicant provided the UFSAR supplement for the Flux Thimble Tube
Inspection Program in LRA Section A. 1.19. The staff reviewed this Section and determines that
the information in the UFSAR supplement is an adequate summary description of the program,
as required by 10 CFR 54.21(d).

The applicant committed (Commitment Nos. 9 (Unit 1) and 10 (Unit 2)) to implement this
program before the period of extended operation.

Conclusion. The staff reviewed the information provided in LRA Section B.2.19 and additional
information provided by the applicant by letter dated April 25, 2008. Based on its review, the
staff concludes that the applicant has demonstrated that effects of aging on flux thimble tubes
will be adequately managed so that the intended functions of these components will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

3.0.3.2.8 Fuel Oil Chemistry Program

Summary of Technical Information in the Application. In LRA Section B.2.20, the applicant
described the existing Fuel Oil Chemistry Program as consistent, with exceptions and
enhancements, with GALL AMP XI.M30, "Fuel Oil Chemistry."

The mitigating and condition-monitoring Fuel Oil Chemistry Program manages aging effects of
the internal surfaces of oil storage tanks and system components that contain diesel fuel oil.
The program includes: (a) monitoring to maintain diesel fuel oil quality by contaminant control in
accordance with ASTM D975, D1 796, D2276 and D4057; (b) periodic sampling of fuel oil tank
content and new fuel oil shipments for water and contaminants and draining of any accumulated
water from the tanks; (c) sampling of fuel oil tank content and new fuel oil shipments for
sediment, viscosity, and flash point; and (d) periodic or conditional visual inspecting of internal
surfaces or measuring of wall thickness (e.g., UT) of tanks. The One-Time Inspection Program
will verify the effectiveness of the Fuel Oil Chemistry Program.

Staff Evaluation. In LRA Section B.2.16, the applicant stated that the Fuel Oil Chemistry
Program is an existing program that is consistent with GALL Report AMP XI.M30, Fuel Oil
Chemistry with enhancements and exceptions.
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In its response to RAI B.2.19-2, dated April 25, 2008, the applicant stated that the wear for the 
two thimble tubes, initially showing elevated wear rates, was projected by Westinghouse to 
determine the expected timeframe for reaching the program maximum wear limit. The applicant 
repositioned the two thimble tubes in a subsequent RFO, prior to the projected wear limit. 
Additionally, the applicant supplied the actual wear measurements data, which supported their 
claim that the projections were conservative, and that the thimble tubes were not at risk of 
surpassing the maximum wear limit. 
Based on its review, the staff finds the applicant's response to RAI B.2.19-2 acceptable because 
the applicant has provided an adequate summary of specific industry experience supporting its 
basis for concluding that the wall thinning rate was acceptable. The staff confirms that the 
applicant has supplied wear measurement data, has repositioned the two thimble tubes, and 
has completed a history of projections. Therefore, the staff's concern described in RAI B.2.19-2 
is resolved. 

UFSAR Supplement. The applicant provided the UFSAR supplement for the Flux Thimble Tube 
Inspection Program in LRA Section A.1.19. The staff reviewed this Section and determines that 
the information in the UFSAR supplement is an adequate summary description of the program, 
as required by 10 CFR 54.21(d). 

The applicant committed (Commitment Nos. 9 (Unit 1) and 10 (Unit 2)) to implement this 
program before the period of extended operation. 

Conclusion. The staff reviewed the information provided in LRA Section B.2.19 and additional 
information provided by the applicant by letter dated April 25, 2008. Based on its review, the 
staff concludes that the applicant has demonstrated that effects of aging on flux thimble tubes 
will be adequately managed so that the intended functions of these components will be 
maintained consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). 

3.0.3.2.8 Fuel Oil Chemistry Program 

Summary of Technical Information in the Application. In LRA Section B.2.20, the applicant 
described the existing Fuel Oil Chemistry Program as consistent, with exceptions and 
enhancements, with GALL AMP XI,M30, "Fuel Oil Chemistry." 

The mitigating and condition-monitoring Fuel Oil Chemistry Program manages aging effects of 
the internal surfaces of oil storage tanks and system components that contain diesel fuel oil. 
The program includes: (a) monitoring to maintain diesel fuel oil quality by contaminant control in 
accordance with ASTM 0975, D1796, 02276 and D4057; (b) periodic sampling of fuel oil tank 
content and new fuel oil shipments for water and contaminants and draining of any accumulated 
water from the tanks; (c) sampling of fuel oil tank content and new fuel oil shipments for 
sediment, viscosity, and flash pOint; and (d) periodic or conditional visual inspecting of internal 
surfaces or measuring of wall thickness (e.g., UT) of tanks. The One-Time Inspection Program 
will verify the effectiveness of the Fuel Oil Chemistry Program. 

Staff Evaluation. In LRA Section B.2.16, the applicant stated that the Fuel Oil Chemistry 
Program is an existing program that is consistent with GALL Report AMP XI,M30, Fuel Oil 
Chemistry with enhancements and exceptions. 
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The staff reviewed those portions of the applicant's Fuel Oil Chemistry Program that the
applicant claimed consistency with GALL AMP XI.M30 and found they are consistent with this
GALL AMP. The staff also confirmed that the plant program contains all of the elements of the
referenced GALL program and the conditions at the plant are bounded by the conditions for
which the GALL Report is evaluated. Onsite interviews were also held to confirm these results.

The staff finds the applicant's Fuel Oil Chemistry Program acceptable because it conforms to
the recommended GALL AMP XI.M30, Fuel Oil Chemistry. The staff's review of the
enhancements of the AMP and exceptions in the AMP that are taken against the program
elements in GALL AMP XI.M30 are evaluated in the subsections that follow.

Enhancements. In comparing the elements in the applicant's AMP, the staff found that the
applicant has taken enhancements as follows:

(1) Add into the "Parameters Monitored/Inspected" element, revised procedures for
sampling and testing the diesel-driven fire pump fuel oil storage tank (Unit 1) which
includes a particulate and accumulated water test. Additionally, a new implementing
procedure will be issued that describes sampling and testing the security diesel
generator fuel oil day tank (Common) for accumulated water, particulate contamination,
and sediment/water.

(2) The "Detection of Aging Effects" describe that the enhancements under "Parameters
Monitored/Inspected" element bring the Fuel Oil Chemistry Program into consistency
with the GALL AMP.

As a result of the staff's IP-71002 inspections that occurred during the weeks of June 23 and
July 14, 2008, the applicant identified necessary revisions to the LRA which includes a new
program enhancement. The applicant provided the program changes in letter L-08-262 dated,
September 8, 2008 which includes LRA Amendment No. 23.

(3) The "Detection of Aging Effects" describe that implementing procedures will be revised
to perform UT thickness measurements of accessible above-ground fuel oil tank bottoms
at the same frequency as tank cleaning and inspections to ensure that significant
degradation is not occurring.

By letter dated October 2, 2008, the applicant identified necessary revisions to the BVPS LRA
which includes an additional new program enhancement. This letter described LRA Amendment
26, resulting from the findings of the staffs IP-710002 inspections that occurred during the
weeks of June 23 and July 14. The following is the staffs evaluation of the enhancements.

(4) The "Detection of Aging Effects" describe that for inaccessible tank bottoms, appropriate
NDE techniques will be used to determine tank bottom thickness, if inspections indicate
the presence of significant corrosion.

The staff reviewed the enhancements and compared the changes with the GALL AMP XI.M30
recommendations for the enhanced elements. The staff determined that implementation of
these enhancements will make the applicant's Fuel Oil Chemistry program consistent with the
GALL AMP XI.M30. The applicant adopted the more restrictive requirements of those fuel oil
tanks subject to Technical Specification Requirements to the non-Technical Specification fuel oil
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tanks. Additionally, the administrative control requirements in Technical Specification (TS) 5.5.9
have been applied for all the fuel oil tanks within the scope of the program. On this basis, the
staff finds the enhancements acceptable.

Exception 1. In the LRA, the applicant identified the following exception to the "Scope of
Program," "Parameters Monitored/Inspected," "Monitoring and Trending," and "Acceptance
Criteria" program elements in GALL AMP XI.M30:

BVPS does not use ASTM standard D2709. BVPS uses ASTM D1796 versus ASTM
D2709 for guidance on the determination of water and sediment contamination. The use
of ASTM D1 796, with an acceptance criterion for water and sediment content of less
than or equal to 0.05% is required by BVPS Technical Specification Surveillance
Requirements.

The staff verified that the implementation of applicant's Fuel Oil Chemistry Program, as
implemented relative to the emergency diesel generator system, is based on the applicant's
administrative control requirements for diesel fuel oil testing that are provided in Technical
Specification (TS) 5.5.9, which requires API gravity or absolute specific gravity testing, flash
point and viscosity testing, and water and sediment testing of all new, procured fuel oil prior to
adding the new oil inventories to the diesel fuel oil tanks, and API gravity or absolute specific
gravity testing, flash point and viscosity testing, water and sediment testing, and particulate
testing on existing fuel oil inventories in the tanks at least once every 31 days.

In RAI B.2.20-2, the staff asked the applicant to provide a summary of the evaluation for the use
of ASTM Standard D1 796 and to identify specific fuel oil tanks whose diesel fuel oil inventories
are subject to the TS testing requirements.

In its response dated July 24, 2008, the applicant stated that since the use of ASTM D1 796 is
also recommended by NUREG-1801, XI.M30 and has been reviewed be the NRC staff
therefore no further evaluation is required. The applicant stated that both standards outline test
methods for determining water and sediment concentration by centrifuge. Further, the applicant
identified that, the use of ASTM D1796 is required by BVPS Technical Specifications. Finally,
the applicant stated that through the program enhancements identified above, water and
sediment testing is applied to all tanks within the scope of the program, in addition to just the
safety-related tanks.

The staff reviewed the applicant's response and finds that it adequately explains the reasons for
using ASTM D1 796 instead of D2709. The staff also reviewed the BVPS Unit 1 and 2 Technical
Specifications 3.8.1, 3.8.3, Surveillance Bases 3.8.3.3.d, ASTM D1796, and ASTM D2709. The
Surveillance Bases require ASTM D1796 be used to satisfy Surveillance Requirement 3.8.3.3.d
in verifying that the new fuel oil has water and sediment content of less than or equal to 0.05%.
On this basis, the staff finds this exception acceptable because it adequately explains that the
Technical Specification Surveillance Requirements specify ASTM D1796 and that this ASTM
Standard is identified in the TS bases 5.5.9, "Diesel Fuel Oil Testing Program," and because the
applicant has clarified that it applies the required testing to all diesel fuel oil tanks within the
scope of the program. Therefore, the staff's concern in RAI B.2.20-2 is resolved.
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Exception 2. In the LRA, the applicant identified the following exception to the "Scope of
Program," "Parameters Monitored / Inspected," "Monitoring and Trending," and "Acceptance
Criteria" program elements in GALL AMP XI.M30:

BVPS does not use ASTM standard D 6217. BVPS uses ASTM D 2276 versus ASTM D
6217 for guidance on the determination of particulate contamination. The use of ASTM D
2276, with an acceptance criterion of a total particulate contamination of less than 10
mg/liter, is required by BVPS Technical Specification Surveillance Requirements.

The staff reviewed the BVPS Unit 1 and 2 Technical Specifications 3.8.1, 3.8.3, Surveillance
Bases 3.8.3.3, ASTM D6217, and ASTM D2276. The Surveillance Bases require ASTM D2276
be used to satisfy Surveillance Requirement 3.8.3.3 in verifying that the new fuel oil has a
particulate concentration of less than or equal to 10 mg/I. Additionally, ASTM D2276 is used for
determination of particulate contamination for all diesel fuel oil tanks within the scope of the
program. On this basis, the staff finds this exception acceptable because it adequately explains
that the Technical Specification Surveillance Requirements specify ASTM D2276 and that the
testing requirement ASTM Standard is identified in Technical Specification 5.5.9, "Diesel Fuel
Oil Testing Program."

Exception 3. In the LRA, the applicant identified the following exception to the "Parameters
Monitored/Inspected" program element in GALL AMP XI.M30:

BVPS does not use a filter with a pore size of 3.0 microns when testing fuel oil for
particulates. BVPS will continue to use the 0.8 micron pore size filter recommended
by ASTM D2276 (which is required by BVPS Technical Specification Surveillance
Requirements). Use of a filter with a smaller pore size results in a larger sample of
particulates because smaller particles are retained. Thus, use of a 0.8 micron filter is
more conservative than use of a 3.0 micron filter.

In RAI B.2.20-3, the staff asked the applicant to provide the evaluation and basis for using the 8
micron filter instead of the 3.0 micron filter in determining fuel oil particulates. Additionally, the
staff asked the applicant to identify the specific fuel oil tanks subject to testing for particulates.

In its response dated July 24, 2008, the applicant stated that the Technical Specifications
require the guidance of ASTM D2276-78 without modification for filter pore size. The smaller
filter size generates a more conservative test for particulates than the larger recommended size,
providing assurance that fuel oil systems are adequately managed for the period of extended
operation. Finally, the applicant stated that through the program enhancements identified above,
the smaller filter pore size is applied to all tanks within the scope of the program, in addition to
just the safety-related tanks.

The staff reviewed the applicant's response and finds it adequately identified that the use of the
smaller filter pore size is more conservative in testing for particulates than the 3.0 micron filter
pore size. Further, the staff agrees that the Technical Specifications require the use of the
smaller pore size. Therefore, the staff's concern in RAI B.2.20-3 is resolved.

Exceptions 4 and 5. In the LRA, the applicant identified the following exception to the
"Preventative Actions," program element in GALL AMP XI.M30:
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Biocides, stabilizers, and corrosion inhibitors, are not used at BVPS. A recent
review, documented using the Corrective Action Program, evaluated the
possibility of using fuel oil additives, and determined that additives would not
provide any significant benefit and thus were not recommended for use at BVPS.
Results from "for-cause" testing, performed in response to Corrective Action
Program reports written when excessive sediment was detected within a fuel oil
system, indicate that microbiological activity has not been a problem in any fuel
oil subsystem at BVPS. Due to the materials of construction and a lack of water
in the fuel oil tanks, there is also no benefit to the addition of corrosion inhibitors
or metal deactivators to the fuel oil.

In addition, the LRA identified the following exception to the "Detection of Aging Effects," and
Monitoring and Trending" program elements in GALL AMP XI.M30:

BVPS does not routinely sample fuel oil for microbiological organisms. BVPS
monitors for corrosion products and sediment; if detected, BVPS will evaluate the
need for further laboratory analysis to detect the presence of microbiological
organisms or by-products.

Both of the exceptions pertain to the question on whether the applicant needs to monitor for
microbiological organisms in the diesel fuel oil inventories or add microbiological growth
inhibitors (biocides) in the diesel fuel oil inventories. The staff reviewed the BVPS UFSAR
Section 9.14 for Unit 1 and Section 9.5.2 for Unit 2 for diesel fuel oil storage systems. The staff
noted that these UFSAR sections do not mention that the material of construction for the fuel oil
storage tanks are resistant to microbiologically induced corrosion. Therefore the staff issued
RAI B.2.20-1 dated May 22, 2008, requesting the applicant provide justification for taking these
exceptions.

In its response dated July 24, 2008, the applicant explained the exception of using biocides due
to the materials of tank construction. The explanation included an evaluation weighing the use
of biocides, stabilizers, and corrosion inhibitors in the Emergency Diesel Generator fuel oil
tanks. The applicant further explained that the evaluation found that biocides were not needed
because testing found no evidence of microorganisms in the tanks, corrosion inhibitors were not
necessary due to the lack of water in the tanks, and metal deactivators were not necessary due
to the materials of tank construction. The applicant identified all the fuel oil tank systems for
which the Fuel Oil Chemistry Program is credited with managing their aging effects. Additionally,
the applicant stated the material of construction for each tank. In summary, of the ten tanks
identified nine are carbon steel and one is fiberglass. The applicant stated that although there
was no evidence for the need of biocides, fuel stabilizers, or corrosion inhibitors, a sampling
schedule for the diesel generator fuel tanks that determines concentrations of water and/or
particulates in a timely manner. The applicant also stated that such analyses will minimize tank
loss of material and that the sampling frequency is based on plant-specific operating
experience. The history has shown relatively few instances of particulate levels exceeding the
Technical Specifications limit. The applicant explained that particulate testing will provide
indication of corrosion byproducts and microbiological growth.
The Fuel Oil Chemistry Program provides for the use of fuel oil additives via the Corrective
Action Program if analysis results warrant their use due to out of specification conditions and the
existence of adverse trends. Finally, the applicant stated that the effectiveness of the Fuel Oil
Chemistry Program is verified by the One-Time Inspection Program.
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The staff reviewed the applicant's response and finds that it adequately explained how the
proposed exception from the Fuel Oil Chemistry Program in LRA Section B.2.20 is acceptable.
The staff finds that with the sampling frequency established by plant-specific operating
experience and the particulates limits set by the Technical Specifications for the diesel
generator fuel oil tanks, the Fuel Oil Chemistry Program would be effective in managing the
aging effects due to loss of material. Further, the staff agrees that the particulate analysis would
be an indication of microorganisms which would then be documented, evaluated, and trended in
the Corrective Action Program, if found to be out of specification. The staff finds that the One-
Time Inspection would be adequate to verify the effectiveness of the Fuel Oil Chemistry
Program because it provides for visual inspections or NDE of internal tank surfaces. Thus,
based on this assessment, the staff finds that the applicant has provided an acceptable basis for
deferring its determination on whether the fuel oil needs to be monitored for microbiological
because the operating experience at the plant to date has not indicated that biological organism
presence and growth is a problem for the diesel fuel oil stored at the plant and because the
applicable will use its One-Time Inspection Program of the diesel fuel oil inventories to
determine whether biological organisms are present in the diesel fuel oil inventories and needs
to be managed for the period of extended operation.

Exception 6. By letter L-08-262 dated October 2, 2008, the applicant identified necessary
revisions to the BVPS LRA which includes an additional program exception to the program
element, "Detection of Aging Effects." This letter described LRA Amendment 26, resulting from
the findings of the staff's IP-71002 inspections that occurred during the weeks of June 23 and
July 14. The following is the staff's evaluation of the additional exception.

NUREG-1 801 states that an ultrasonic thickness measurement of tank bottom
surfaces ensures that significant degradation is not occurring. FENOC takes an
exception to this element of the program, because ultrasonic (UT) measurement
techniques may not be used to determine tank bottom thickness for tanks whose
external bottom surfaces are not normally accessible. Pitting corrosion could
potentially result in an irregular internal tank bottom surface. Meaningful results
for tank bottom thickness measurements using UT require access to the unpitted
surface of the tank. Access to the bottom external surface of buried fuel oil tanks
and to the Unit 1 emergency diesel generator engine-mounted day tanks is
impractical. For these tanks, FENOC will perform an appropriate NDE technique
to determine tank wall thickness if periodic visual inspections identify significant
corrosion.

The staff reviewed the additional program exception and finds that it will determine whether tank
wall thickness NDE is needed based on the results of periodic visual inspections. During the
audit and review, the staff interviewed the applicant's technical personnel about the frequency of
the periodic visual inspections for the buried fuel oil tanks and the emergency diesel generator
engine mounted day tanks. The staff noted that the frequency of the inspections is implemented
by plant procedure that contains acceptance criteria for corrosion that would trigger the
appropriate NDE for determining wall thickness measurements. On this basis, the staff finds this
exception acceptable because it adequately explains that the appropriate NDE techniques will
be implemented for the fuel oil tanks with inaccessible unpitted surfaces that are not suitable or
cannot be accessed for UT measurements.
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LRA AMP B.2.20 provides the following operating experience (OE) evaluation for BVPS:

The Fuel Oil Chemistry Program is an existing program that utilizes sampling and
analysis to ensure that adequate diesel fuel quality is maintained to prevent loss
of material and fouling in the various in-scope fuel oil systems. Exposure of fuel
oil to contaminants such as water and particulates is also minimized by periodic
draining of accumulated water, tank interior cleaning, and by verifying the quality
of new oil before its introduction into the storage tanks.

Water has occasionally been discovered in various BVPS diesel fuel oil storage
tanks during sampling activities. In accordance with sampling and analysis
procedures, any detected water is removed from the affected tank as part of the
sampling process.

There have been multiple, but infrequent, instances during the past five years,
where fuel oil particulate concentrations were near or above the Technical
Specification limit for Emergency Diesel Generator fuel oil storage tanks. Four
Corrective Action Program items were identified since 2002, which documented
elevated fuel oil particulate levels in Emergency Diesel Generator fuel oil storage
and day tanks. In all cases, corrective actions were taken such as recirculating
the tank contents through a particulate filter. Other than these events, fuel oil
sample results from 2001 through 2005 reveal that fuel oil quality is being
maintained in compliance with industry standards. Regular analysis and
confirmation of diesel fuel quality provide reasonable assurance that the program
is effectively managing fuel oil chemistry.

A sampling schedule for diesel generator fuel oil tanks has been established, to
allow timely identification of excessive concentrations of water and/or
particulates, which will minimize tank loss of material. Sampling frequency is
adequate as evidenced by the relatively few instances of particulate levels
exceeding the Technical Specification limit. A recent CR identified elevated
particulate levels which had yet to exceed the limit, but were monitored with
sufficient frequency to identify a rising trend.

An important element of fuel oil (or any other) analysis is operation of the testing
laboratory. Fuel oil samples from BVPS are sent to Beta Laboratory (a First
Energy subsidiary) after an initial set of factors are measured at the BVPS site.
The laboratory completes the oil analysis by measuring parameters such as
viscosity, flash point, and percent sulfur.

A fleet oversight Quality Assurance audit was conducted to assess the operation
practices and regulatory compliance of the Beta Laboratory facility. The principal
tool for this assessment was the FENOC Quality Assurance Program Manual.
The results of the audit reveal that Beta Lab is effective in performing analyses of
the fuel oil samples from BVPS, however multiple areas for improvement were
identified and Corrective Action Program items were generated to document and
track the recommended improvements. The Quality Assurance audit process
provides an additional level of assurance that the fuel oil chemistry program will
continue to effectively monitor and manage fuel oil chemistry.
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LRA AMP B.2.20 provides the following operating experience (OE) evaluation for BVPS: 

The Fuel Oil Chemistry Program is an existing program that utilizes sampling and 
analysis to ensure that adequate diesel fuel quality is maintained to prevent loss 
of material and fouling in the various in-scope fuel oil systems. Exposure of fuel 
oil to contaminants such as water and particulates is also minimized by periodic 
draining of accumulated water, tank interior cleaning, and by verifying the quality 
of new oil before its introduction into the storage tanks. 

Water has occasionally been discovered in various BVPS diesel fuel oil storage 
tanks during sampling activities. In accordance with sampling and analysis 
procedures, any detected water is removed from the affected tank as part of the 
sampling process. 

There have been multiple, but infrequent, instances during the past five years, 
where fuel oil particulate concentrations were near or above the Technical 
Specification limit for Emergency Diesel Generator fuel oil storage tanks. Four 
Corrective Action Program items were identified since 2002, which documented 
elevated fuel oil particulate levels in Emergency Diesel Generator fuel oil storage 
and day tanks. In all cases, corrective actions were taken such as recirculating 
the tank contents through a particulate filter. Other than these events, fuel oil 
sample results from 2001 through 2005 reveal that fuel oil quality is being 
maintained in compliance with industry standards. Regular analysis and 
confirmation of diesel fuel quality provide reasonable assurance that the program 
is effectively managing fuel oil chemistry. 

A sampling schedule for diesel generator fuel oil tanks has been established, to 
allow timely identification of excessive concentrations of water and/or 
particulates, which will minimize tank loss of material. Sampling frequency is 
adequate as evidenced by the relatively few instances of particulate levels 
exceeding the Technical Specification limit. A recent CR identified elevated 
particulate levels which had yet to exceed the limit, but were monitored with 
sufficient frequency to identify a rising trend. 

An important element of fuel oil (or any other) analysis is operation of the testing 
laboratory. Fuel oil samples from BVPS are sent to Beta Laboratory (a First 
Energy subsidiary) after an initial set of factors are measured at the BVPS site. 
The laboratory completes the oil analysis by measuring parameters such as 
viscosity, flash point, and percent sulfur. 

A fleet oversight Quality Assurance audit was conducted to assess the operation 
practices and regulatory compliance of the Beta Laboratory facility. The principal 
tool for this assessment was the FENOC Quality Assurance Program Manual. 
The results of the audit reveal that Beta Lab is effective in performing analyses of 
the fuel oil samples from BVPS, however multiple areas for improvement were 
identified and Corrective Action Program items were generated to document and 
track the recommended improvements. The Quality Assurance audit process 
provides an additional level of assurance that the fuel oil chemistry program will 
continue to effectively monitor and manage fuel oil chemistry. 
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On the basis of its review and of industry and plant-specific operating experience and
discussions with the applicant's technical personnel, the staff concludes that the applicant's
Fuel Oil Chemistry Program, would adequately manage the aging effects identified in the
LRA for which this AMP is credited.

UFSAR Supplement In LRA Section A.1.20, the applicant provided the UFSAR Supplement for
the Fuel Oil Chemistry Program. The staff reviewed this Section and determined that the
information in the UFSAR Supplement provides an adequate summary description of the
program consistent with that provided in the SRP-LR Table 3.1-2 for diesel fuel oil testing
programs.

As a result of the staff's IP-71002 inspections that occurred during the weeks of June 23 and
July 14, 2008, the applicant identified necessary revisions to the LRA which includes a new
program enhancement. The applicant provided the program changes in letter L-08-262 dated,
September 8, 2008 which includes LRA Amendment No. 23 which included the addition of a
new enhancement to Commitment No. 10. In LRA Section A.1.20 the applicant provided the
UFSAR Supplement for the new enhancement that revised the implementing procedures to
perform UT thickness measurements of accessible above-ground fuel tank bottoms at the same
frequency as tank cleaning and inspections to ensure degradation is not occurring.

The staff reviewed the commitment list in LRA Section A.4-1 for BVPS Unit and Table A.5-1 for
BVPS Unit 2 in the UFSAR Supplemental for the application (i.e., LRA Appendix A), and
confirmed that the enhancements the Fuel Oil Chemistry Program are captured in Table A4.1,
Commitment No. 10 for BVPS Unit 1 and in Table A5. 1, Commitment No. 11 for BVPS Unit 2.

The staff determined that the information in the UFSAR Supplement provides an adequate
summary description of the program consistent with the SRP-LR because the UFSAR
Supplement, as modified by LRA Amendment 23, dated September 8, 2008, is in conformance
with those provided for these type of programs in Table 3.1-2 of the SRP-LR and because the
enhancements of the program have been reflected in appropriate Commitments that have been
placed on the UFSAR Supplement for the application.

Conclusion.The staff has reviewed the information provided in LRA Section B.2.20 and
additional information provided by the applicant by letter dated July 24, 2008. On the basis of its
review as discussed above, the staff finds the applicant's Fuel Oil Chemistry Program
acceptable because it is consistent with the GALL Report with enhancements and exceptions,
and the plant is bounded by the conditions set forth in the GALL Report for this aging
management program. The staff finds that the program will adequately manage the aging
effects so that the intended functions will be maintained consistent with the CLB for the period of
extended operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR
supplement for this AMP and finds that it provides an adequate summary description of the
program, as required by 10 CFR 54.21(d).

3.0.3.2.9 Inspection of Overhead Heavy Load and Light Load (Related to Refueling) Handling
Systems Program

Summary of Technical Information in the Application. In LRA Section B.2.23, the applicant
described the Inspection of Overhead Heavy Load and Light Load (Related to Refueling)
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On the basis of its review and of industry and plant-specific operating experience and 
discussions with the applicant's technical personnel, the staff concludes that the applicant's 
Fuel Oil Chemistry Program, would adequately manage the aging effects identified in the 
LRA for which this AMP is credited. 

UFSAR Supplement In LRA Section A.1.20, the applicant provided the UFSAR Supplement for 
the Fuel Oil Chemistry Program. The staff reviewed this Section and determined that the 
information in the UFSAR Supplement provides an adequate summary description of the 
program consistent with that provided in the SRP-LR Table 3.1-2 for diesel fuel oil testing 
programs. 

As a result of the staff's IP-71002 inspections that occurred during the weeks of June 23 and 
July 14, 2008, the applicant identified necessary revisions to the LRA which includes a new 
program enhancement. The applicant provided the program changes in letter L-08-262 dated, 
September 8, 2008 which includes LRA Amendment No. 23 which included the addition of a 
new enhancement to Commitment No.1 O. In LRA Section A.1.20 the applicant provided the 
UFSAR Supplement for the new enhancement that revised the implementing procedures to 
perform UT thickness measurements of accessible above-ground fuel tank bottoms at the same 
frequency as tank cleaning and inspections to ensure degradation is not occurring. 

The staff reviewed the commitment list in LRA Section A.4-1 for BVPS Unit and Table A.5-1 for 
BVPS Unit 2 in the UFSAR Supplemental for the application (i.e., LRA Appendix A), and 
confirmed that the enhancements the Fuel Oil Chemistry Program are captured in Table A4.1, 
Commitment No.1 0 for BVPS Unit 1 and in Table A5.1, Commitment No. 11 for BVPS Unit 2. 

The staff determined that the information in the UFSAR Supplement provides an adequate 
summary description of the program consistent with the SRP-LR because the UFSAR 
Supplement, as modified by LRA Amendment 23, dated September 8, 2008, is in conformance 
with those provided for these type of programs in Table 3.1-2 of the SRP-LR and because the 
enhancements'of the program have been reflected in appropriate Commitments that have been 
placed on the UFSAR Supplement for the application. 

Conclusion.The staff has reviewed the information provided in LRA Section B.2.20 and 
additional information provided by the applicant by letter dated July 24, 2008. On the basis of its 
review as discussed above, the staff finds the applicant's Fuel Oil Chemistry Program 
acceptable because it is consistent with the GALL Report with enhancements and exceptions, 
and the plant is bounded by the conditions set forth in the GALL Report for this aging 
management program. The staff finds that the program will adequately manage the aging 
effects so that the intended functions will be maintained consistent with the CLB for the period of 
extended operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR 
supplement for this AMP and finds that it provides an adequate summary description of the 
program, as required by 10 CFR 54.21(d). 

3.0.3.2.9 Inspection of Overhead Heavy Load and Light Load (Related to Refueling) Handling 
Systems Program 

Summary of Technical Information in the Application. In LRA Section B.2.23, the applicant 
described the Inspection of Overhead Heavy Load and Light Load (Related to Refueling) 
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Handling Systems Program. This program will manage loss of material of structural components
for heavy load and fuel handling components within the scope of license renewal and subject to
aging management. The program focuses on inspections of structural components that make up
the bridge, trolley, and rails of the cranes and hoists, and is implemented through the use of
visual inspections.

Staff Evaluation. In the LRA, the applicant stated that the Overhead Heavy Load and Light Load
(Related to Refueling) Handling Systems Program is an existing program that is consistent with
GALL AMP XI.M23, "Inspection of Overhead Heavy Load and Light Load (Related to Refueling)
Handling Systems," with an enhancement. The enhancement includes guidance in licensee
procedures to inspect for loss of material due to corrosion on certain crane components.

During the audit, the staff reviewed the applicant's onsite documentation to support its
conclusion that the program elements are consistent with the elements in the GALL AMP. The
staff conducted onsite interviews with the applicant's technical staff to confirm the results.

In comparing the elements in the applicant's Overhead Heavy Load and Light Load (Related to
Refueling) Handling Systems Program, the staff found that the applicant credited its
Maintenance Rule Program for meeting the GALL Report "parameters monitored/ inspected"
program element by evaluating the effectiveness of the crane maintenance monitoring program
and the effects of past and future usage on the structural reliability of cranes and hoists.
However, the staff did not find a reference to the Maintenance Rule Program in
LRBV-PED-XI.M23.

In RAI B.2.23-1, March 26, 2008, the staff requested that the applicant provide a detailed
explanation on how the Maintenance Rule Program meets the GALL Report "parameters
monitored/inspected" program element recommendation.

In its response to RAI B.2.23-1, dated April 25, 2008, the applicant stated that the license
renewal program evaluation document for this program has been revised to identify the site
Maintenance Rule Program administrative procedure as an existing implementing procedure,
and also to clearly credit the site Maintenance Rule Program administrative procedure as the
implementing document for the GALL Report "parameters monitored/inspected" program
element.

Based on its review, the staff finds the applicant's response to RAI B.2.23-1 acceptable because
the applicant has revised its license renewal program evaluation document for the Overhead
Heavy Load and Light Load (Related to Refueling) Handling Systems Program to credit the site
Maintenance Rule Program administrative procedure as the implementing document for the
GALL Report "parameters monitored/ inspected" program element. Therefore, the staff's
concern described in RAI B.2.23-1 is resolved.

In LRA Section B.2.23, the applicant stated that an enhancement to the GALL Report "Scope of
Program" and "Detection of Aging Effects" program elements includes guidance in licensee
procedures to inspect for loss of material due to corrosion on certain crane components. The
staff finds this enhancement acceptable because when implemented, the Inspection of
Overhead Heavy Load and Light Load (Related to Refueling) Handling Systems Program will be
consistent with GALL AMP XI.M23 and will add assurance of adequate management of aging
effects.
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Handling Systems Program. This program will manage loss of material of structural components 
for heavy load and fuel handling components within the scope of license renewal and subject to 
aging management. The program focuses on inspections of structural components that make up 
the bridge, trolley, and rails of the cranes and hoists, and is implemented through the use of 
visual inspections. 

Staff Evaluation. In the LRA, the applicant stated that the Overhead Heavy Load and Light Load 
(Related to Refueling) Handling Systems Program is an existing program that is consistent with 
GALL AMP XI.M23, "Inspection of Overhead Heavy Load and Light Load (Related to Refueling) 
Handling Systems," with an enhancement. The enhancement includes guidance in licensee 
procedures to inspect for loss of material due to corrosion on certain crane components. 

During the audit, the staff reviewed the applicant's onsite documentation to support its 
conclusion that the program elements are consistent with the elements in the GALL AMP. The 
staff conducted onsite interviews with the applicant's technical staff to confirm the results. 

In comparing the elements in the applicant's Overhead Heavy Load and Light Load (Related to 
Refueling) Handling Systems Program, the staff found that the applicant credited its 
Maintenance Rule Program for meeting the GALL Report "parameters monitored! inspected" 
program element by evaluating the effectiveness of the crane maintenance monitoring program 
and the effects of past and future usage on the structural reliability of cranes and hoists. 
However, the staff did not find a reference to the Maintenance Rule Program in 
LRBV-PED-XI.M23. 

In RAI B.2.23-1, March 26, 2008, the staff requested that the applicant provide a detailed 
explanation on how the Maintenance Rule Program meets the GALL Report "parameters 
monitored/ inspected" program element recommendation. 

In its response to RAI B.2.23-1, dated April 25, 2008, the applicant stated that the license 
renewal program evaluation document for this program has been revised to identify the site 
Maintenance Rule Program administrative procedure as an existing implementing procedure, 
and also to clearly credit the site Maintenance Rule Program administrative procedure as the 
implementing document for the GALL Report "parameters monitored/ inspected" program 
element. 

Based on its review, the staff finds the applicant's response to RAI B.2.23-1 acceptable because 
the applicant has revised its license renewal program evaluation document for the Overhead 
Heavy Load and Light Load (Related to Refueling) Handling Systems Program to credit the site 
Maintenance Rule Program administrative procedure as the implementing document for the 
GALL Report "parameters monitored/ inspected" program element. Therefore, the staff's 
concern described in RAI 8.2.23-1 is resolved. 

In LRA Section B.2.23, the applicant stated that an enhancement to the GALL Report "Scope of 
Program" and "Detection of Aging Effects" program elements includes guidance in licensee 
procedures to inspect for loss of material due to corrosion on certain crane components. The 
staff finds this enhancement acceptable because when implemented, the Inspection of 
Overhead Heavy Load and Light Load (Related to Refueling) Handling Systems Program will be 
consistent with GALL AMP XI.M23 and will add assurance of adequate management of aging 
effects. 
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The staff also reviewed the operating experience reports including a sample of condition
reports, and interviewed the applicant's technical staff to confirm that the plant-specific
operating experience did not reveal any degradation not bounded by industry experience. In one
report, the applicant stated that an event occurred in 2003 where programmatic deficiencies and
degraded crane material conditions related to a lift of a high integrity container grapple
necessitated a stop work order for radiological lifts. However, the staff determined that
additional details were not readily apparent regarding the event, most notably, the resulting
enhancements that were developed as a result of this event. The staff noted that a lack of
response by the monitoring program would bring into question the applicant's ability to meet the
GALL Report "detection of aging effects" program element.

In RAI B.2.23-2, March 26, 2008, the staff requested that the applicant provide further detail on
the follow-up actions taken for this event.

In its response to RAI B.2.23-2, dated April 25, 2008, the applicant stated that the 2003
operating experience event was documented in a condition report in the FENOC Corrective
Action Program, and that administrative controls were put in place to ensure that the waste
handling building crane would not be used for radiological lifts until the proper corrective actions
had been completed. In response, FENOC personnel completed a root cause analysis report for
the event and a generic implications review, which led to another condition report being entered
into the FENOC Corrective Action Program. The applicant conducted a total of 21 corrective
actions to resolve the condition report, including several program enhancements.

The applicant stated that several notable corrective actions were taken as follows:

A CAP review was required to ensure that all issues specific to an earlier, related
condition report were addressed in the response to this operating experience
condition report. A new corrective action was developed to track those previous
issues to closure.

The crane electrical Preventive Maintenance Procedure was revised to include
inspections of the crane cameras, monitors and controllers,

* A facilitated review of the CAP condition report and the associated Root Cause
Report was conducted for selected crane Operations Support and Radiation
Protection Personnel to ensure they had a full understanding of the issues,
potential consequences, findings and corrective actions associated with the
operating experience event.

Radwaste Personnel attended crane operator training and completed On the Job
Training and Task Performance Standards to become qualified to operate the
Waste Handling Building Crane.

An Effectiveness Review (completed August 26, 2004) was performed six months
after completion of the corrective actions. During the process for the
implementation of the original corrective actions and during the use of the crane,
additional issues were identified. These additional issues led to the development of
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The staff also reviewed the operating experience reports including a sample of condition 
reports, and interviewed the applicant's technical staff to confirm that the plant-specific 
operating experience did not reveal any degradation not bounded by industry experience. In one 
report, the applicant stated that an event occurred in 2003 where programmatic deficiencies and 
degraded crane material conditions related to a lift of a high integrity container grapple 
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The applicant stated that several notable corrective actions were taken as follows: 
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condition report. A new corrective action was developed to track those previous 
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inspections of the crane cameras, monitors and controllers; 

• A facilitated review of the CAP condition report and the associated Root Cause 
Report was conducted for selected crane Operations Support and Radiation 
Protection Personnel to ensure they had a full understanding of the issues, 
potential consequences, findings and corrective actions associated with the 
operating experience event. 

• Radwaste Personnel attended crane operator training and completed On the Job 
Training and Task Performance Standards to become qualified to operate the 
Waste Handling Building Crane. 

• An Effectiveness Review (completed August 26,2004) was performed six months 
after completion of the corrective actions. During the process for the 
implementation of the original corrective actions and during the use of the crane, 
additional issues were identified. These additional issues led to the development of 
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additional condition reports and associated corrective actions. Therefore the initial
Effectiveness Review was considered indeterminate, and a new corrective action
was initiated to conduct another Effectiveness Review at the appropriate time
following completion of the newly identified actions.

Based on its review, the staff finds the applicant's response to RAI B.2.23-2 acceptable because
the applicant has demonstrated a timely and thorough reaction to the 2003 operating
experience event. Therefore, the staff's concern described in RAI B.2.23-2 is resolved.

UFSAR Supplement. The applicant provided the UFSAR supplement for the Inspection of
Overhead Heavy Load and Light Load (Related to Refueling) Handling Systems Program LRA
Section A.1.23. The staff reviewed this Section and determines that the information in the
UFSAR supplement is an adequate summary description of the program, as required by
10 CFR 54.21(d).

The applicant committed (Commitments U1-13 and U2-14) to implement this program before
the period of extended operation.

Conclusion. The staff reviewed the information provided in LRA Section B.2.23 and additional
information provided by the applicant by letter dated April 25, 2008. Based on its review, the
staff concludes that the applicant has demonstrated that effects of aging on crane and trolley
structural components for those cranes that are within the scope of 10 CFR 54.4, and the
effects of wear on the rails in the rail system will be adequately managed so that the intended
functions of these components will be maintained consistent with the CLB for the period of
extended operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR
supplement for this AMP and finds that it provides an adequate summary description of the
program, as required by 10 CFR 54.21(d).

3.0.3.2.10 Masonry Wall Program

Summary of Technical Information in the Application. In LRA Section B.2.25, the applicant
described the existing Masonry Wall Program as consistent, with an enhancement, with GALL
AMP XI.S5, "Masonry Wall Program." This program will manage aging effects so that the
evaluation basis established for each masonry wall within the scope of license renewal remains
valid through the period of extended operation.

The program includes all masonry walls identified as performing intended functions pursuant to
10 CFR 54.4. Components included in this program are the masonry walls pursuant to
10 CFR 50.48, radiation shielding masonry walls, and masonry walls with the potential to affect
safety-related components. The Masonry Wall Program is implemented as part of the Structures
Monitoring Program. Masonry walls are visually examined at a frequency selected to ensure no
loss of intended function between inspections.

Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. The staff reviewed the enhancement to determine whether
the AMP, with the enhancement, is adequate to manage the aging effects for which the LRA
credits it. The staff interviewed the applicant's technical staff and reviewed the associated bases
documents for the Masonry Wall Program, which assesses the AMP elements' consistency with
GALL AMP XI.S5.
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additional condition reports and associated corrective actions. Therefore the initial 
Effectiveness Review was considered indeterminate, and a new corrective action 
was initiated to conduct another Effectiveness Review at the appropriate time 
following completion of the newly identified actions. 

Based on its review, the staff finds the applicant's response to RAI B.2.23-2 acceptable because 
the applicant has demonstrated a timely and thorough reaction to the 2003 operating 
experience event. Therefore, the staff's concern described in RAI B.2.23-2 is resolved. 

UFSAR Supplement. The applicant provided the UFSAR supplement for the Inspection of 
Overhead Heavy Load and Light Load (Related to Refueling) Handling Systems Program LRA 
Section A.1.23. The staff reviewed this Section and determines that the information in the 
UFSAR supplement is an adequate summary description of the program, as required by 
10 CFR 54.21(d). 

The applicant committed (Commitments U1-13 and U2-14) to implement this program before 
the period of extended operation. 

Conclusion. The staff reviewed the information provided in LRA Section B.2.23 and additional 
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extended operation, as required by 10 CFR54.21(a)(3). The staff also reviewed the UFSAR 
supplement for this AMP and finds that it provides an adequate summary description of the 
program, as required by 10 CFR 54.21(d). 

3.0.3.2.10 Masonry Wall Program 

Summary of Technical Information in the Application. In LRA Section B.2.25, the applicant 
described the existing Masonry Wall Program as consistent, with an enhancement, with GALL 
AMP XI,S5, "Masonry Wall Program." This program will manage aging effects so that the 
evaluation basis established for each masonry wall within the scope of license renewal remains 
valid through the period of extended operation. 

The program includes all masonry walls identified as performing intended functions pursuant to 
10 CFR 54.4. Components included in this program are the masonry walls pursuant to 
10 CFR 50.48, radiation shielding masonry walls, and masonry walls with the potential to affect 
safety-related components. The Masonry Wall Program is implemented as part of the Structures 
Monitoring Program. Masonry walls are visually examined at a frequency selected to ensure no 
loss of intended function between inspections. 

Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of 
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credits it. The staff interviewed the applicant's technical staff and reviewed the associated bases 
documents for the Masonry Wall Program, which assesses the AMP elements' consistency with 
GALL AMP XI,S5. 
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The staff noted that the Masonry Wall Program is part of the Structures Monitoring Program that
implements structures monitoring requirements pursuant to 10 CFR 50.65. The program
manages aging of masonry walls and their structural steel restraint systems within the scope of
license renewal and is guided by NRC IE Bulletin 80-11, "Masonry Wall Design," and NRC
IN 87-67, "Lessons Learned from Regional Inspections of Licensee Actions in Response to
NRC IE Bulletin 80-11." Components included in this program are the masonry walls pursuant to
10 CFR 50.48, radiation shielding masonry walls, and masonry walls with the potential to affect
safety-related components. The Masonry Wall Program describes inspection guidelines, lists
causes of aging of masonry walls to be monitored during structural monitoring inspections, and
establishes examination criteria, evaluation requirements, and acceptance criteria.

During the audit and review, the staff requested that the applicant verify the frequency of visual
examination for the program and its technical basis. In its response, the applicant stated that the
inspection is implemented by the Structures Monitoring Program and consists of visual
inspection for cracking in joints, deterioration of penetrations, missing or broken blocks, missing
mortar, and general mechanical soundness of steel supports. Visual inspections are at least
every five years to ensure no loss of intended function between inspections.

The staff reviewed the Masonry Wall Program by comparing the 10 elements in the applicant's
program for which the applicant claims consistency with GALL AMP XI.S5. The staff finds the
program acceptable, because it conforms to the recommended GALL AMP XI.S5, with
enhancements as described below.

Enhancement 1. In the LRA, the applicant credited an enhancement to the GALL Report
program element "scope of the program." Specifically, the enhancement states:

The scope of the existing program is comprised of masonry walls within the
scope of 10 CFR 50.65 (The Maintenance Rule). The scope of the program will
be enhanced to include additional masonry walls identified as having aging
effects requiring management for license renewal.

The staff reviewed the plant procedures and the aging effects requiring management under the
scope of the Masonry Wall Program. The staff finds this information acceptable because the
corrective action program will consider expanding the scope if significant degradation is
observed.

The staff finds this enhancement acceptable because, when the enhancement is implemented,
the Masonry Wall Program will be consistent with GALL AMP XI.S5 and provide additional
assurance that the effects of aging will be adequately managed.

Enhancement 2. In a letter dated September 8, 2008, the applicant added to LRA Commitment
No. 14 and credited an enhancement to the GALL Report program element "monitoring and
trending." Specifically, the enhancement states:

The results of the Masonry Wall Program inspections are incorporated into the
inspection report to document the condition of the walls.
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The staff noted that the Masonry Wall Program is part of the Structures Monitoring Program that 
implements structures monitoring requirements pursuant to 10 CFR 50.65. The program 
manages aging of masonry walls and their structural steel restraint systems within the scope of 
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causes of aging of masonry walls to be monitored during structural monitoring inspections, and 
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During the audit and review, the staff requested that the applicant verify the frequency of visual 
examination for the program and its technical basis. In its response, the applicant stated that the 
inspection is implemented by the Structures Monitoring Program and consists of visual 
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program acceptable, because it conforms to the recommended GALL AMP XI.S5, with 
enhancements as described below. 

Enhancement 1. In the LRA, the applicant credited an enhancement to the GALL Report 
program element "scope of the program." Specifically, the enhancement states: 

The scope of the existing program is comprised of masonry walls within the 
scope of 10 CFR 50.65 (The Maintenance Rule). The scope of the program will 
be enhanced to include additional masonry walls identified as having aging 
effects requiring management for license renewal. 

The staff reviewed the plant procedures and the aging effects requiring management under the 
scope of the Masonry Wall Program. The staff finds this information acceptable because the 
corrective action program will consider expanding the scope if significant degradation is 
observed. 

The staff finds this enhancement acceptable because, when the enhancement is implemented, 
the Masonry Wall Program will be consistent with GALL AMP XI.S5 and provide additional 
assurance that the effects of aging will be adequately managed. 

Enhancement 2. In a letter dated September 8, 2008, the applicant added to LRA Commitment 
No. 14 and credited an enhancement to the GALL Report program element "monitoring and 
trending." Specifically, the enhancement states: 

The results of the Masonry Wall Program inspections are incorporated into the 
inspection report to document the condition of the walls. 
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The staff reviewed the applicant's additional commitment and the aging effects requiring
management under the monitoring and trending of the Masonry Wall Program. The staff finds
this information acceptable since the corrective action program will consider expanding the
inspection scope, if significant degradation is observed.

The staff finds this enhancement acceptable because, when the enhancement is implemented,
the Masonry Wall Program will be consistent with the GALL Report and provides additional
assurance that the effects of aging will be adequately managed.

The staff reviewed those portions of the Masonry Wall Program for which the applicant claims
consistency with GALL AMP XI.S5 and finds that they are consistent with the GALL AMP. The
staff finds the applicant's Masonry Wall Program acceptable because it conforms to the
recommended AMP, with the enhancements described.

Operatinq Experience. The staff reviewed the operating experience provided in the LRA, and
Operation Experience Review Report (Masonry Wall's section), and interviewed the applicant's
technical staff to confirm that the plant-specific operating experience has been reviewed by the
applicant and is evaluated in the GALL Report. During its audit, the staff requested that the
applicant's technical staff explain why the results of the inspection in June 2000 were sent to
design engineering for evaluation. The applicant stated that the design engineering organization
reviews any conditions found. The staff reviewed those result conditions and found they were
minor in nature and did not affect the structural integrity of any of the structures reviewed.
Furthermore, the staff confirmed that the applicant has addressed operating experience
identified after the issuance of the GALL Report. The staff finds that the applicant's Masonry
Wall Program, with the corrective actions discussed in the LRA, has been effective in
identifying, monitoring, and correcting the aging effects of masonry walls and confirms that the
plant-specific operating experience revealed no degradation not bounded by industry
experience.

The staff confirmed that the "operating experience" program element satisfies the criterion
defined in the GALL Report and in SRP-LR Section A.1.2.3.10. Therefore, the staff finds this
program element acceptable.

UFSAR Supplement. The applicant provided the UFSAR supplement for the Masonry Wall
Program in LRA Section A.1.25. The staff reviewed this Section and finds the UFSAR
supplement information an adequate summary description of the program, as required by
10 CFR 54.21(d).

Conclusion. Based on its audit and review of the applicant's Masonry Wall Program, the staff
determines that those program elements for which the applicant claimed consistency with the
GALL Report are consistent. Also, the staff reviewed the enhancements and confirms that their
implementation prior to the period of extended operation will make the existing Masonry Wall
Program consistent with the GALL Report AMP to which it was compared. The staff concludes
that the applicant has demonstrated that effects of aging will be adequately managed so that the
intended functions will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement
for this AMP and concludes that it provides an adequate summary description of the program,
as required by 10 CFR 54.21(d).
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The staff reviewed the applicant's additional commitment and the aging effects requiring 
management under the monitoring and trending of the Masonry Wall Program. The staff finds 
this information acceptable since the corrective action program will consider expanding the 
inspection scope, if significant degradation is observed. 

The staff finds this enhancement acceptable because, when the enhancement is implemented, 
the Masonry Wall Program will be consistent with the GALL Report and provides additional 
assurance that the effects of aging will be adequately managed. 

The staff reviewed those portions of the Masonry Wall Program for which the applicant claims 
consistency with GALL AMP XI.S5 and finds that they are consistent with the GALL AMP. The 
staff finds the applicant's Masonry Wall Program acceptable because it conforms to the 
recommended AMP, with the enhancements described. 

Operating Experience. The staff reviewed the operating experience provided in the LRA, and 
Operation Experience Review Report (Masonry Wall's section), and interviewed the applicant's 
technical staff to confirm that the plant-specific operating experience has been reviewed by the 
applicant and is evaluated in the GALL Report. During its audit, the staff requested that the 
applicant's technical staff explain why the results of the inspection in June 2000 were sent to 
design engineering for evaluation. The applicant stated that the design engineering organization 
reviews any conditions found. The staff reviewed those result conditions and found they were 
minor in nature and did not affect the structural integrity of any of the structures reviewed. 
Furthermore, the staff confirmed that the applicant has addressed operating experience 
identified after the issuance of the GALL Report. The staff finds that the applicant's Masonry 
Wall Program, with the corrective actions discussed in the LRA, has been effective in 
identifying, monitoring, and correcting the aging effects of masonry walls and confirms that the 
plant-specific operating experience revealed no degradation not bounded by industry 
experience. 

The staff confirmed that the "operating experience" program element satisfies the criterion 
defined in the GALL Report and in SRP-LR SectionA.1.2.3.1 O. Therefore, the staff finds this 
program element acceptable. 

UFSAR Supplement. The applicant provided the UFSAR supplement for the Masonry Wall 
Program in LRA Section A.1.25. The staff reviewed this Section and finds the UFSAR 
supplement information an adequate summary description of the program, as required by 
10 CFR 54.21(d). 

Conclusion. Based on its audit and review of the applicant's Masonry Wall Program, the staff 
determines that those program elements for which the applicant claimed consistency with the 
GALL Report are consistent. Also, the staff reviewed the enhancements and confirms that their 
implementation prior to the period of extended operation will make the existing Masonry Wall 
Program consistent with the GALL Report AMP to which it was compared. The staff concludes 
that the applicant has demonstrated that effects of aging will be adequately managed so that the 
intended functions will be maintained consistent with the CLB for the period of extended 
operation, as required by 10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement 
for this AMP and concludes that it provides an adequate summary description of the program, 
as required by 10 CFR 54.21(d). 
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3.0.3.2.11 Reactor Head Closure Studs Program

Summary of Technical Information in the Application. In LRA Section B.2.34, the applicant
described the Reactor Head Closure Studs Program. This program will manage the effects of
aging of the reactor head closure studs, nuts, washers and RV flange threads. Examinations for
the program are conducted during each ISI interval as part of the Inservice Inspection Program.
The examinations are performed in accordance with the ASME Code Section XI requirements.
The applicant will use the ASME Code edition consistent with the provisions of 10 CFR 50.55a,
during the period of extended operation.

Staff Evaluation. In the LRA, the applicant stated that the Reactor Head Closure Studs Program
is an existing program that is consistent with GALL AMP XI.M3, "Reactor Head Closure Studs,"
with an exception. The exception is to the ASME Code Section XI edition, in which the GALL
Report AMP specifies the use of ASME Code Section XI, 2001 Edition, including the 2002 and
2003 Addenda, whereas the applicant currently uses the ASME Code Section XI, 1989 Edition.

During its audit, the staff reviewed the applicant's onsite documentation to support its conclusion
that the program elements are consistent with the elements in GALL AMP XI.M3.

The staff compared the elements in the applicant's program with the GALL Report program
elements. In comparing the 10 elements in the applicant's program, the staff found that the
applicant has addressed all 10 elements in a satisfactory manner. In addition, the 10 elements
were consistent with GALL AMP XI.M3.

The applicant has taken an exception to the ASME Code Section XI code edition in that the
applicant identified that the current ASME Code Section XI edition on record for Units 1 and 2 is
ASME Code Section XI, 1989 Edition, with no addenda. The applicant credits this edition of the
code for aging management. The staff noted that this was the ASME Code Section XI edition in
effect for the 3rd 10-Year ISI Interval for Unit 1 and the 2nd 10-Year ISI Interval for Unit 2. The
staff noted that the applicant indicated that Unit 1 entered its 4th 10-Year ISI Interval on April 1,
2008 and that Unit 2 is scheduled to enter its 3rd 10-Year ISI Interval on August 29, 2008.
Pursuant to 10 CFR 50.55a, the applicant was required to implement the ASME
Code Section XI, 2001 Edition, including the 2002 and 2003 Addenda, upon entrance into the
4th 10-Year ISI Interval for Unit 1, and will be required to implement this same edition, including
addenda, upon entrance into the 3rd 10-Year ISI Interval for Unit 2.

In RAI B.2-2, dated June 5, 2008, the staff requested that the applicant clarify the ASME
Code Section XI edition credited for those AMPs that credit applicable ASME Code Section XI
requirement criteria for aging management.

In its response to RAI B.2-2, dated July 21, 2008, the applicant stated that the 4th (Unit 1) and
3rd (Unit 2) 10-Year ISI Intervals will use ASME Code Section XI, 2001 Edition, including the
2002 and 2003 Addenda. These intervals are scheduled to begin on April 1, 2008 (4th- Unit 1)
and August 29, 2008 (3rd - Unit 2). The staff concludes that this edition of theASME
Code Section XI is consistent with the recommended edition in the GALL Report.

Based on its review, the staff finds the applicant's response to RAI B.2-2 acceptable because
the applicant has clarified that it will credit the ASME Code Section XI, 2001 Edition, including
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3.0.3.2.11 Reactor Head Closure Studs Program 

Summary of Technical Information in the Application. In LRA Section B.2.34, the applicant 
described the Reactor Head Closure Studs Program. This program will manage the effects of 
aging of the reactor head closure studs, nuts, washers and RV flange threads. Examinations for 
the program are conducted during each lSI interval as part of the Inservice Inspection Program. 
The examinations are performed in accordance with the ASME Code Section XI requirements. 
The applicant will use the ASME Code edition consistent with the provisions of 10 CFR 50.55a, 
during the period of extended operation. 

Staff Evaluation. In theLRA, the applicant stated that the Reactor Head Closure Studs Program 
is an existing program that is consistent with GALL AMP XI.M3, "Reactor Head Closure Studs," 
with an exception. The exception is to the ASME Code Section XI edition, in which the GALL 
Report AMP specifies the use of ASME Code Section XI, 2001 Edition, including the 2002 and 
2003 Addenda, whereas the applicant currently uses the ASME Code Section XI, 1989 Edition. 

During its audit, the staff reviewed the applicant's onsite documentation to support its conclusion 
that the program elements are consistent with the elements in GALL AMP XI.M3. 

The staff compared the elements in the applicant's program with the GALL Report program 
elements. In comparing the 10 elements in the applicant's program, the staff found that the 
applicant has addressed all 10 elements in a satisfactory manner. In addition, the 10 elements 
were consistent with GALL AMP XI.M3. 

The applicant has taken an exception to the ASME Code Section XI code edition in that the 
applicant identified that the current ASME Code Section XI edition on record for Units 1 and 2 is 
ASME Code Section XI, 1989 Edition, with no addenda. The applicant credits this edition of the 
code for aging management. The staff noted that this was the ASME Code Section XI edition in 
effect for the 3rd 10-Year lSI Interval for Unit 1 and the 2nd 10-Year lSI Interval for Unit 2. The 
staff noted that the applicant indicated that Unit 1 entered its 4th 10-Year lSI Interval on April 1, 
2008 and that Unit 2 is scheduled to enter its 3rd 10-Year lSI Interval on August 29,2008. 
Pursuant to 10 CFR 50.55a, the applicant was required to implement the ASME 
Code Section XI, 2001 Edition, including the 2002 and 2003 Addenda, upon entrance into the 
4th 10-Year lSI Interval for Unit 1, and will be required to implement this same edition, including 
addenda, upon entrance into the 3rd 10-Year lSI Interval for Unit 2. 

In RAI B.2-2, dated June 5, 2008, the staff requested that the applicant clarify the ASME 
Code Section XI edition credited for those AMPs that credit applicable ASME Code Section XI 
requirement criteria for aging management. 

In its response to RAI B.2-2, dated July 21, 2008, the applicant stated that the 4th (Unit 1) and 
3rd (Unit 2) 10-Year lSI Intervals will use ASME Code Section XI, 2001 Edition, including the 
2002 and 2003 Addenda. These intervals are scheduled to begin on April 1, 2008 (4th- Unit 1) 
and August 29, 2008 (3rd - Unit 2). The staff concludes that this edition of the.ASME 
Code Section XI is consistent with the recommended edition in the GALL Report. 

Based on its review, the staff finds the applicant's response to RAI B.2-2 acceptable because 
the applicant has clarified that it will credit the ASME Code Section XI, 2001 Edition, including 
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the 2002 and 2003 addenda, for aging management. Therefore, the staff's concern described in
RAI B.2-2 is resolved.

The staff also reviewed the operating experience reports to confirm that the plant-specific
operating experience and interviewed the applicant's technical staff to confirm that the
plant-specific operating experience did not reveal any degradation not bounded by industry
experience. The reports indicated that in 2006, RFOs 1R17 and 2R12 included reactor head
studs UT examinations which both resulted in no undesirable indications. The reports further
indicated that there is no history of RV studs, nuts, and washers with cracks or anything more
significant than "minor nicks and scratches".

UFSAR Supplement. The applicant provided the UFSAR supplement for the Reactor Head
Closure Studs Program in LRA Section A.1.34. The staff reviewed this Section and determines
that the information in the UFSAR supplement is an adequate summary description of the
program, as required by 10 CFR 54.21(d).

Conclusion. The staff reviewed the information provided by the applicant in LRA Section B.2.34.
Based on its review, the staff concludes that the applicant has demonstrated that effects of
aging on reactor head closure studs and nuts constructed from materials with a maximum
tensile strength limited to less than 170 ksi, will be adequately managed so that the intended
functions of these components will be maintained consistent with the CLB for the period of
extended operation, as required by 10 CFR 54.21 (a)(3).

3.0.3.2.12 Structures Monitoring Program

Summary of Technical Information in the Application. In LRA Section B.2.39, the applicant
described the Structures Monitoring Program. This program implements the requirements of
10 CFR 50.65 (the Maintenance Rule). The applicant stated that this program follows the
guidance provided in RG 1.160 and NUMARC 93-01. These two documents provide guidance
for development of licensee-specific programs to monitor the condition of structures and
structural components within the scope of the Maintenance Rule, to ensure no loss of structure
or structural component intended function.

Staff Evaluation. In the LRA, the applicant stated that its Structures Monitoring Program is an
existing plant program that is consistent with GALL AMP XI.S6, "Structures Monitoring
Program," with enhancements.

The staff reviewed the applicant's onsite documentation to determine whether the program
elements are consistent with the elements in the GALL Report program. The staff also reviewed
the enhancements and the associated justifications to determine whether the AMP, with the
enhancements, remains adequate to manage the aging effects for which it is credited. The staff
interviewed the applicant's technical staff and reviewed the documents related to the Structures
Monitoring Program, including the license renewal program evaluation report in which the
applicant assessed whether the program elements are consistent with GALL AMP XI.S6.

The staff noted that the Structures Monitoring Program manages cracking, loss of material, and
change in material properties by monitoring the condition of structures and structural supports
within the scope of license renewal. The program provides inspection guidelines and walkdown
checklists for concrete elements, structural steel, masonry walls, structural features (e.g.,
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the 2002 and 2003 addenda, for aging management. Therefore, the staff's concern described in 
RAI B.2-2 is resolved. 

The staff also reviewed the operating experience reports to confirm that the plant-specific 
operating experience and interviewed the applicant's technical staff to confirm that the 
plant-specific operating experience did not reveal any degradation not bounded by industry 
experience. The reports indicated that in 2006, RFOs 1 R17 and 2R12 included reactor head 
studs UT examinations which both resulted in no undesirable indications. The reports further 
indicated that there is no history of RV studs, nuts, and washers with cracks or anything more 
significant than "minor nicks and scratches". 

UFSAR Supplement. The applicant provided the UFSAR supplement for the Reactor Head 
Closure Studs Program in LRA Section A.1.34. The staff reviewed this Section and determines 
that the information in the UFSAR supplement is an adequate summary description of the 
program, as required by 10 CFR 54.21(d). 

Conclusion. The staff reviewed the information provided by the applicant in LRA Section B.2.34. 
Based on its review, the staff concludes that the applicant has demonstrated that effects of 
aging on reactor head closure studs and huts constructed from materials with a maximum 
tensile strength limited to less than 170 ksi, will be adequately managed so that the intended 
functions of these components will be maintained consistent with the CLB for the period of 
extended operation, as required by 10 CFR 54.21 (a)(3). 

3.0.3.2.12 Structures Monitoring Program 

Summary of Technical Information in the Application. In LRA Section B.2.39, the applicant 
described the Structures Monitoring Program. This program implements the requirements of 
10 CFR 50.65 (the Maintenance Rule). The applicant stated that this program follows the 
guidance provided in RG 1.160 and NUMARC 93-01. These two documents provide guidance 
for development of licensee-specific programs to monitor the condition of structures and 
structural components within the scope of the Maintenance Rule, to ensure no loss of structure 
or structural component intended function. 

Staff Evaluation. In the LRA, the applicant stated that its Structures Monitoring Program is an 
existing plant program that is consistent with GALL AMP XI.S6, "Structures Monitoring 
Program," with enhancements. 

The staff reviewed the applicant's onsite documentation to determine whether the program 
elements are consistent with the elements in the GALL Report program. The staff also reviewed 
the enhancements and the associated justifications to determine whether the AMP, with the 
enhancements, remains adequate to manage the aging effects for which it is credited. The staff 
interviewed the applicant's technical staff and reviewed the documents related to the Structures 
Monitoring Program, including the license renewal program evaluation report in which the 
applicant assessed whether the program elements are consistent with GALL AMP XI.S6. 

The staff noted that the Structures Monitoring Program manages cracking, loss of material, and 
change in material properties by monitoring the condition of structures and structural supports 
within the scope of license renewal. The program provides inspection guidelines and walkdown 
checklists for concrete elements, structural steel, masonry walls, structural features (e.g.,· 
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caulking, sealants, roofs, etc.), structural supports, and miscellaneous components like doors.
The program includes all masonry walls within the scope of license renewal and inspects
supports for equipment; piping; conduit; cable tray; heating, ventilation, and air conditioning
(HVAC); and instrument components. Although coatings may be applied to the external
surfaces of structural members, no credit was taken for these coatings when determining the
effects of aging on underlying materials. The staff noted that failure of coatings could result in
aging effects for the steel shell in containment. The failure of coatings could also result in the
failure of safety systems to perform their intended functions.

In RAI B.2.39-1, dated April 30, 2008, the staff requested that the applicant justify not having an
AMP for coatings.

In its response to RAI B.2.39-1, dated June 6, 2008, the applicant stated:

The potential for containment sump blockage due to debris is an event-driven concern
that is addressed by the plants' current licensing basis. Aging of coatings does not affect
the assumptions used in the evaluation of potential sump blockage. Coatings do not
perform or support any of the intended functions listed in 10 CFR 54.4. Therefore,
management of aging for containment coatings as a separate subcomponent is not
required for compliance with 10 CFR 54.4, and a program corresponding to
NUREG-1801 XI.S8, Protective Coating Monitoring and Maintenance Program, is not
credited in the BVPS LRA.

Based on its review, the staff finds the applicant's response to RAI B.2.39-1 acceptable because
the applicant has adequately justified its basis for not having an AMP for coatings. The staff
reviewed the applicant's responses and concludes that since there are no GALL line items that
specify use of a coatings AMP, there is no need for this program. The staff determines that the
aging of coatings in containment will be managed using the ASME Code Section XI,
Subsection IWE Program. Therefore, the staffs concern described in RAI B.2.39-1 is resolved.

The staff finds the applicant's responses and its Structures Monitoring Program acceptable
because it conforms to the recommended GALL AMP XI.S6, with enhancements as described
below.

Enhancement 1. For license renewal, the scope will be enhanced to include additional
structures and structure components which were identified in the license renewal aging
management review report.

The staff reviewed the applicant's Structures Monitoring Program and its AERM, under the
"scope of the program" element of the Structures Monitoring Program. The staff finds that by
including as in-scope the main intake structure, roofs, and manholes for degradation of
concrete, steel, conduit, trays, and supports, the enhancement is acceptable because when
implemented, the applicant's Structures Monitoring Program will be consistent with GALL
AMP XI.S6. This enhancement provides additional assurance that the effects of aging will be
adequately managed.

Enhancement 2. In the LRA, the applicant credits an enhancement to the GALL Report program
element "parameters monitored / inspected." Specifically, the enhancement states that the
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caulking, sealants, roofs, etc.), structural supports, and miscellaneous components like doors. 
The program includes all masonry walls within the scope of license renewal and inspects 
supports for equipment; piping; conduit; cable tray; heating, ventilation, and air conditioning 
(HVAC); and instrument components. Although coatings may be applied to the external 
surfaces of structural members, no credit was taken for these coatings when determining the 
effects of aging on underlying materials. The staff noted that failure of coatings could result in 
aging effects for the steel shell in containment. The failure of coatings could also result in the 
failure of safety systems to perform their intended functions. 

In RAI B.2.39-1, dated April 30, 2008, the staff requested that the applicant justify not having an 
AMP for coatings. 

In its response to RAI B.2.39-1, dated June 6, 2008, the applicant stated: 

The potential for containment sump blockage due to debris is an event-driven concern 
that is addressed by the plants' current licensing basis. Aging of coatings does not affect 
the assumptions used in the evaluation of potential sump blockage. Coatings do not 
perform or support any of the intended functions listed in 10 CFR 54.4. Therefore, 
management of aging for containment coatings as a separate sUbcomponent is not 
required for compliance with 10 CFR 54.4, and a program corresponding to 
NUREG-1801 XLS8, Protective Coating Monitoring and Maintenance Program, is not 
credited in the BVPS LRA. 

Based on its review, the staff finds the applicant's response to RAI B.2.39-1 acceptable because 
the applicant has adequately justified its basis for not having an AMP for coatings. The staff 
reviewed the applicant's responses and concludes that since there are no GALL line items that 
specify use of a coatings AMP, there is no need for this program. The staff determines that the 
aging of coatings in containment will be managed using the ASME Code Section XI, 
Subsection IWE Program. Therefore, the staff's concern described in RAI B.2.39-1 is resolved. 

The staff finds the applicant's responses and its Structures Monitoring Program acceptable 
because it conforms to the recommended GALL AMP XLS6, with enhancements as described 
below. 

Enhancement 1. For license renewal, the scope will be enhanced to include additional 
structures and structure components which were identified in the license renewal aging 
management review report. 

The staff reviewed the applicant's Structures Monitoring Program and its AERM, under the 
"scope of the program" element of the Structures Monitoring Program. The staff finds that by 
including as in-scope the main intake structure, roofs, and manholes for degradation of 
concrete, steel, conduit, trays, and supports, the enhancement is acceptable because when 
implemented, the applicant's Structures Monitoring Program will be consistent with GALL 
AMP XLS6. This enhancement provides additional assurance that the effects of aging will be 
adequately managed. 

Enhancement 2. In the LRA, the applicant credits an enhancement to the GALL Report program 
element "parameters monitored / inspected." Specifically, the enhancement states that the 
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applicant will "provide inspection guidance in program implementing procedures to detect
significant cracking in concrete surrounding the anchors of vibrating equipment."

The staff reviewed the applicant's Structures Monitoring Program, and the AERM under the
"parameters monitored/inspected" element of the Structures Monitoring Program. The staff
found this element is not clear in how the applicant satisfies the GALL Report
recommendations. Specifically, the GALL Report program element suggests American Concrete
Institute (ACI) 349.3R-96 and ANSI/American Society of Civil Engineers (ASCE) 11-90 as an
acceptable basis for the selection of parameters to be monitored or inspected, but the LRA does
not mention these standards.

In RAI B.2.39-4, dated April 30, 2008, the staff requested that the applicant explain how large
must a crack be for consideration as "significant" and which industry codes, standards, and
guidelines form the basis for this program element.

In its response to RAI B.2.39-4, dated June 6, 2008, the applicant stated:

The BVPS Structures Monitoring Program does not directly cite ACI 349.3R-96 or
ANSI/ASCE 11-90 as the basis for selection of parameters to be monitored. The
structural parameters monitored under the current BVPS Maintenance Rule structural
inspection program were identified in 1996 using the guidance existing at that time;
primarily NEI 96-03, Revision D, and Westinghouse Owner's Group, "Life cycle
management Aging Assessment Field Guide." The fundamental attributes of structural
deficiency types and documentation are consistent between the BVPS Structures
Monitoring Program and ACI 349.3R-96, which NEI 96-03 references.

Based on its review, the staff finds the applicant's response to RAI B.2.39-4 acceptable because
the applicant has adequately justified that since the structural parameters monitored were
identified in1996 using the guidance existing at that time, there is no need to refer back to
ACI 349.3R-96 or ANSI/ASCE 11-90. Therefore, the staff's concern described in RAI B.2.39-4 is
resolved.

The staff finds the applicant responses and the enhancement acceptable, because when the
enhancement is implemented, the applicant's Structures Monitoring Program will be consistent
with GALL AMP XI.S6 and will provide additional assurance that the effects of aging will be
adequately managed.

Enhancement 3. In the LRA, the applicant credits an enhancement to the GALL Report program
element "parameters monitored / inspected." Specifically, the enhancement states the applicant
will "perform opportunistic inspections of normally inaccessible below-grade concrete when
excavation work uncovers a significant depth."

The staff reviewed the applicant's Structures Monitoring Program and the AERM, under the
"parameters monitored/inspected" element of the Structures Monitoring Program. The staff finds
this enhancement acceptable to perform opportunistic inspections of normally inaccessible
below-grade concrete structures when excavation occurs. The staff concludes that more
frequent inspections may be based on past inspection results, industry experience, or exposure
to a significant event (i.e., tornado, earthquake, fire, or chemical spill). On this basis, the staff
finds this enhancement acceptable because when implemented the Structures Monitoring
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applicant will "provide inspection guidance in program implementing procedures to detect 
significant cracking in concrete surrounding the anchors of vibrating equipment." 

The staff reviewed the applicant's Structures Monitoring Program, and the AERM under the 
"parameters monitored/inspected" element of the Structures Monitoring Program. The staff 
found this element is not clear in how the applicant satisfies the GALL Report 
recommendations. Specifically, the GALL Report program element suggests American Concrete 
Institute (ACI) 349.3R-96 and ANSl/American Society of Civil Engineers (ASCE) 11-90 as an 
acceptable basis for the selection of parameters to be monitored or inspected, but the LRA does 
not mention these standards. 

In RAI B.2.39-4, dated April 30, 2008, the staff requested that the applicant explain how large 
must a crack be for consideration as "significant" and which industry codes, standards, and 
guidelines form the basis for this program element. 

In its response to RAI B.2.39-4, dated June 6, 2008, the applicant stated: 

The BVPS Structures Monitoring Program does not directly cite ACI 349.3R-96 or 
ANSI/ASCE 11-90 as the basis for selection of parameters to be monitored. The 
structural parameters monitored under the current BVPS Maintenance Rule structural 
inspection program were identified in 1996 using the guidance existing at that time; 
primarily NEI 96-03, Revision D, and Westinghouse Owner's Group, "Life cycle 
management Aging Assessment Field Guide." The fundamental attributes of structural 
deficiency types and documentation are consistent between the BVPS Structures 
Monitoring Program and ACI 349.3R-96, which NEI 96-03 references. 

Based on its review, the staff finds the applicant's response to RAI 8.2.39-4 acceptable because 
the applicant has adequately justified that since the structural parameters monitored were 
identified in 1996 using the guidance existing at that time, there is no need to refer back to 
ACI 349.3R-96 or ANSI/ASCE 11-90. Therefore, the staff's concern described in RAI B.2.39-4 is 
resolved. 

The staff finds the applicant responses and the enhancement acceptable, because when the 
enhancement is implemented, the applicant's Structures Monitoring Program will be consistent 
with GALL AMP XI,S6 and will provide additional assurance that the effects of aging will be 
adequately managed. 

Enhancement 3. In the LRA, the applicant credits an enhancement to the GALL Report program 
element "parameters monitored I inspected." Specifically, the enhancement states the applicant 
will "perform opportunistic inspections of normally inaccessible below-grade concrete when 
excavation work uncovers a significant depth." 

The staff reviewed the applicant's Structures Monitoring Program and the AERM, under the 
"parameters monitoredlinspected" element of the Structures Monitoring Program. The staff finds 
this enhancement acceptable to perform opportunistic inspections of normally inaccessible 
below-grade concrete structures when excavation occurs. The staff concludes that more 
frequent inspections may be based on past inspection results, industry experience, or exposure 
to a significant event (i.e., tornado, earthquake, fire, or chemical spill). On this basis, the staff 
finds this enhancement acceptable because when implemented the Structures Monitoring 
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Program will be consistent with GALL AMP XI.S6 and provide additional assurance that the
effects of aging will be adequately managed.

Enhancement 4. In the LRA, the applicant credits an enhancement to the GALL Report program
element "parameters monitored/inspected." Specifically, the enhancement states the applicant
will "perform periodic sampling of groundwater for pH, chloride concentration, and sulfate
concentration."

The staff reviewed the applicant's Structures Monitoring Program, and the AERM under the
"parameters monitored / inspected" element of the Structures Monitoring Program. The staff
found it is not clear how the applicant satisfies the GALL Report recommendations for this
element, because the applicant does not include the frequency of periodic sampling of ground
water for pH, chloride, and sulfate concentration.

In RAI B.2.39-2, dated April 30, 2008, the staff requested that the applicant provide the time
frame for the "periodic" sampling, and the results for the last two samplings of groundwater.

In its response to RAI B.2.39-2, dated June 6, 2008, the applicant indicated that the license
renewal future commitment item number 20 in the LRA table A.4-1 (Unit 1), and future
commitment item 22 in the LRA table A.5-1 (Unit 2), are revised to state that the implementation
schedule for groundwater monitoring will begin five years prior to entering the period of
extended operation in 2016 for Unit 1 and in 2027 for Unit 2, then continue on a 5- year
interval thereafter. The applicant also provided the groundwater results for 2003 and 2007 as
follows: pH 6.87 and 6.83; chlorides 44.6 ppm and 208 ppm; sulfates 1.2 ppm and 187 ppm,
respectively.

Based on its review, the staff finds the applicant's response to RAI B.2.39-2 acceptable because
the applicant has provided the time frame for the "periodic" sampling, and the results for the last
two samplings of groundwater. The staff reviewed the applicant's responses and confirms that
the applicant's 5-year interval for monitoring the BVPS groundwater for non-aggressive water
chemistry is in accordance with the industry's standards and the results for pH were greater
than 5.5; chlorides less than 500 ppm; and sulfates were less than 1500 ppm. Therefore, the
staff's concern described in RAI B.2.39-2 is resolved.

The staff notes that when the enhancement is implemented, the applicant's Structures
Monitoring Program will be consistent with GALL AMP XI.S6 and provide additional assurance
that the effects of aging will be adequately managed.

Enhancement 5. In the LRA, the applicant credits an enhancement to the GALL Report program
element "parameters monitored/inspected." Specifically, the enhancement states that the
applicant will "monitor elastomeric materials used in seals and sealants, including compressible
joints and seals, waterproofing membranes, etc., associated with in-scope structures and
structural components for cracking and change in material properties."

The staff reviewed the applicant's Structures Monitoring Program, and the AERM under the
"parameters monitored/inspected" element of the Structures Monitoring Program. The staff
found this enhancement is to ensure that aging degradation leading to loss of intended functions
will be detected and the extent of degradation can be determined. The staff finds this
enhancement acceptable because when it is implemented, the applicant's Structures Monitoring
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Program will be consistent with GALL AMP XI.S6 and provide additional assurance that the
effects of aging will be adequately managed.

In a letter dated September 8, 2008, the applicant added to LRA Commitment No. 22, to include
new program enhancements under program elements "detection of aging effects," "monitoring
and trending," and "acceptance criteria," as described below.

Enhancement 6. In LRA Commitment No. 22, the applicant credits an enhancement to the
GALL Report program element "detection of aging effects." Specifically, the enhancement states
that the applicant will "perform specific measurements and/or characterizations of structural
deficiencies based on the results of previous inspections and guidance from ACI 349.3R-96,
Section 5.1.1, and ACI 201.1-68."

The staff reviewed the applicant's Structures Monitoring Program, and the AERM under the
"detection of aging effects" element of the Structures Monitoring Program. The staff found this
enhancement acceptable because when the enhancement is implemented, the applicant's
Structures Monitoring Program will be consistent with GALL AMP XI.S6 and will provide
additional assurance that the effects of aging will be adequately managed.

Enhancement 7. In LRA Commitment No. 22, the applicant credits an enhancement to the
GALL Report program element "monitoring and trending." Specifically, the enhancement states
that the applicant will "document in the program inspection report a comparison of the results of
the program inspections with the results of the previous program inspection, and to file the
Structures Monitoring Program inspection reports in the BVPS document control system so that
inspection results can be more effectively monitored."

The staff reviewed the applicant's Structures Monitoring Program, and the AERM under the
"monitoring and trending" element of the Structures Monitoring Program. The staff found this
enhancement acceptable because when the enhancement is implemented, the applicant's
Structures Monitoring Program will be consistent with GALL AMP XI.S6 and provide additional
assurance that the effects of aging will be adequately managed.

Enhancement 8. In LRA Commitment No. 22, the applicant credits an enhancement to the
GALL Report program element "acceptance criteria." Specifically, the enhancement states that
the applicant will "apply inspection acceptance criteria based on the results of past inspections
and guidance from ACI 349.3R-96, Section 5.1.1, and ACI 201.1-68, and the deficiencies will be
reported using the corrective action program."

The staff reviewed the applicant's Structures Monitoring Program, and their AERM under the
"acceptance criteria" element of the Structures Monitoring Program. The staff found this
enhancement acceptable because when the enhancement is implemented, the applicant's
Structures Monitoring Program will be consistent with GALL AMP XI.S6 and provide additional
assurance that the effects of aging will be adequately managed.

Operating Experience. The staff also reviewed the operating experience provided in the LRA
and Operation Experience Review Report, and interviewed the applicant's technical staff to
confirm that the plant-specific operating experience has been reviewed by the applicant and is
evaluated in the GALL Report. During its audit, the staff noted that the applicant does not
include the 2006 inspection results.
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In RAI B.2.39-3, dated April 30, 2008, the staff requested that the applicant provide 2006
inspection results versus the 1996 baseline inspection and 2001 inspection results versus 2006
inspection results. The staff also requested that the applicant provide the location, size, and
depth of the reappearing corroded steel found in the 2001 inspection, which was painted as a
result of the 1996 baseline inspection.

In its response to RAI B.2.39-3, dated June 6, 2008, the applicant stated that the 2006
inspection report concluded, overall, that plant structures were in good condition and performing
well. The inspection found no conditions requiring immediate maintenance or repair. Minor
conditions were noted and did not affect the structural integrity of any of the structures reviewed.
Many of the observed conditions were noted for further review during the next inspection
schedule. Conditions noted in the 2001 and 1996 inspections and later revisited revealed that,
in most cases, little or no change had occurred from the previous observations. The applicant
also stated that since little change was evident from the 1996 and 2001 inspections, and the
conditions identified were considered minor in nature, the scheduled programmatic maintenance
rule inspections provide reasonable assurance that the effects of aging will be managed to
ensure that the structural integrity of plant systems, structures, and components will be
maintained during the period of extended operation.

Based on its review, the staff finds that applicant's response to RAI B.2.39-3 acceptable
because the applicant verified that its Structures Monitoring (maintenance rule) Program is
consistent with GALL Report and provides additional assurance that the effects of aging will be
adequately managed. Furthermore, the staff confirmed that the applicant has addressed
operating experience identified after the issuance of the GALL Report. The staff also finds that
the applicant's Structures Monitoring Program, with the corrective actions discussed in the LRA,
has been effective in identifying, monitoring, and correcting the effects of structures monitoring
and can be expected to ensure that existing program operating experience revealed no
degradation not bounded by industry experience. Therefore, the staffs concern described in
RAI B.2.39-3 is resolved.

Based on its review of the operating experience and discussions with the applicant's technical
staff, the staff concludes that the applicant's Structures Monitoring Program will adequately
manage the aging effects that are identified in the LRA for BVPS for which this AMP is credited.

The staff confirmed that the "operating experience" program element satisfies the criterion
defined in the GALL Report and in SRP-LR Section A. 1.2.3.10. The staff finds this program
element acceptable.

UFSAR Supplement. The applicant provided the UFSAR supplement for the Structures
Monitoring Program in LRA Section A. 1.39. The staff reviewed this Section and finds the
UFSAR supplement information an adequate summary description of the program, as required
by 10 CFR 54.21(d).

Conclusion, Based on its audit and review of the applicant's Structures Monitoring Program, the
staff determines that those program elements for which the applicant claimed consistency with
the GALL Report are consistent. Also, the staff reviewed the enhancements and confirms that
their implementation prior to the period of extended operation would make the existing
AMP consistent with the GALL Report AMP to which it was compared. The staff concludes that
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the applicant has demonstrated that effects of aging will be adequately managed so that the
intended function(s) will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement
for this AMP and concludes that it provides an adequate summary description of the program,
as required by 10 CFR 54.21(d).

3.0.3.2.13 Water Chemistry Program

Summary of Technical Information in the Application. In LRA Section B.2.42, the applicant
described the existing Water Chemistry Program as consistent, with enhancement, with GALL
AMP XI.M2, "Water Chemistry."

The Primary and Secondary Water Chemistry Program mitigates damage caused by corrosion
and SCC. The Water Chemistry Program monitors and controls water chemistry based on EPRI
TR-105714, Revision 5 (TR-1002884), "PWR Primary Water Chemistry Guidelines," and EPRI
TR-1 02134, Revision 6 (TR-1 008224), "PWR Secondary Water Chemistry Guidelines."

The One-Time Inspection Program will verify the effectiveness of the Water Chemistry Program
for circumstances described in the GALL Report that require augmentation of the program.

Staff Evaluation. In LRA Section B.2.42, the applicant stated that the Water Chemistry Program
is an existing program that is consistent with GALL Report AMP XI.M2, "Water Chemistry," with
enhancement.

The staff reviewed those portions of the applicant's Water Chemistry Program that the applicant
claimed consistency with GALL AMP XI.M2 and found they are consistent with this GALL AMP.
The staff also confirmed that the plant program contains all of the elements of the referenced
GALL program and the conditions at the plant are bounded by the conditions for which the
GALL Report is evaluated. The staff conducted onsite interviews with the applicant's technical
staff to confirm these results.
The staff finds the applicant's Water Chemistry Program, as confirmed by the One-Time
Inspection Program acceptable because it conforms to the recommended GALL AMP XI.M2.
The staffs review of the enhancement of the AMP that are taken against the program elements
in GALL AMP XI.M2 are evaluated in the subsections that follow.

Enhancements. In comparing the elements in the applicant's Water Chemistry Program, the
staff found that the applicant has taken enhancements as follows:

Change monitoring frequency for reactor coolant silica in "Monitoring and Trending." The
silica monitoring will be increased to once per week during Modes 1 and 2, and once per
day during heatup in Modes 3 and 4.

The staff reviewed the enhancement and compared the changes with the GALL AMP XI.M2
recommendations for the enhanced element. The staff also reviewed the basis documents
referenced in the enhancements. The staff determined that implementation of this enhancement
will make the applicant's Water Chemistry Program consistent with the GALL AMP XI.M2. The
applicant adopted more restrictive requirements for sampling silica than those recommended in
the GALL Report. On this basis, the staff finds the enhancement acceptable.
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Operatingq Experience. In LRA Section B.2.42, the applicant provided the following operating
experience evaluation for BVPS:

The BVPS Water Chemistry Program is based on EPRI primary and secondary
water chemistry guidelines, and as such, is sensitive to industry operating
experience. Operating experience events are evaluated for potential inclusion in
subsequent revisions of the EPRI guidelines based on significance and
frequency of occurrence. The implementation of the EPRI guidelines at BVPS is
monitored using the Corrective Action Program and is validated using Nuclear
Quality Assurance audits. During the interim between revisions to the EPRI
documents, operating experience from INPO is evaluated for applicability to
BVPS.

BVPS Unit 1 RCS zinc concentration was occasionally out of specification
between September of 2004 and November of 2006. Industry operating
experience demonstrated that cracking in alloy-600 is minimized if zinc
concentration is maintained at an optimum value. Evidence at BVPS Unit 1
supports this assertion. The number of PWSCC indications during the Unit 1
Cycle 16 Refueling Outage (October - November 2004) (following zinc injection)
decreased from a predicted number of 25, to 5 actual indications.

Between July 2000 and September 2006, secondary chemistry parameters at
both BVPS units were occasionally out-of-spec for sulfate, sodium, dissolved
oxygen, pH, and chloride concentration, resulting in potential chemistry action
level 1 conditions. The Corrective Action Program was used to document and
investigate the reason(s) for these out-of-spec conditions and to recommend
corrective actions to restore the affected parameter(s) to an acceptable value
before a plant shutdown is required.

In December, 2002, BVPS demonstrated its responsiveness to industry operating
experience by applying a significant lesson learned from a human-performance
chemistry addition error which occurred several days earlier at another plant. At
BVPS, a chemistry technician independently performed a self-check and
determined that he was obtaining the wrong chemical for addition to the
feedwater system. He was motivated to perform this self-check as a result of a
recent review of an INPO operating experience document which described a
similar error at another plant in which the incorrectly obtained chemical was
actually added to the secondary system resulting in an unplanned plant
shutdown. The technician's application of pertinent operating experience
prevented this near miss from becoming a significant plant event.

A Quality Assurance audit of the primary and secondary plant chemistry program
was conducted in 2006. This audit revealed that monitoring and action
requirements for Primary and Secondary water chemistry complied with BVPS
Technical Specifications, implementing procedures, and the Licensing
Requirements Manual (LRM). The BVPS chemistry sampling guidelines and
limits were consistent with industry guidelines endorsed by EPRI, and were
designed to extend the operating life of primary and secondary systems and
components. An example of the BVPS adherence to chemistry control is evident
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from the primary chemistry performance indicator (percent of time that RCS
hydrogen, lithium, & zinc concentrations were within spec), which for Unit 1 and
Unit 2 (no zinc) during 2005, were 97% and 99.8%, respectively.

Conformance to procedural requirements and industry guidelines, and sensitivity
to operating experience reports provide reasonable assurance that the Water
Chemistry program will effectively manage loss of material, cracking, and
reduction of heat transfer for in-scope components during the period of extended
operation.

The staff noted that the applicant's operating experience discussion demonstrates that the
applicant has been effective in maintaining acceptable primary and secondary water quality at
Units 1 and 2, consistent with the applicable EPRI guidelines for primary and secondary water
chemistry control and implements appropriate corrective actions, self assessments and quality
assurance audits of the program. Based on its review and of industry and plant-specific
operating experience and discussions with the applicant's technical personnel, the staff
concludes that the applicant's Water Chemistry Program, will adequately manage the aging
effects identified in the LRA for which this AMP is credited because: (a) the applicant is
implementing its program in accordance with appropriate EPRI guidelines on primary and
secondary water chemistry controls, (b) operating experience over the last five years has
demonstrated excellent conformance to the EPRI primary and secondary water chemistry
guidelines, (c) the applicant appropriately takes prompt corrective actions when the water
chemistry parameters for the primary or secondary coolants are out of specification with the
EPRI water chemistry guidelines, and (d) the program includes periodic self assessments and
QA that are used to adjust and improve the programs based on past performance.

UFSAR Supplement. The applicant provided the UFSAR supplement for the Water Chemistry
Program in LRA Section A.1.42. The staff reviewed this Section and determines that the
information in the UFSAR supplement provides an adequate summary description of the
program, consistent with that provided in SRP-LR Table 3.1-2.

The staff reviewed the applicant's commitment list in LRA Section A.4-1 for BVPS Unit 1 and
Table A.5-1 for BVPS Unit 2 in the UFSAR supplement and confirms that the enhancement to
the Water Chemistry Program is reflected in UFSAR Table A.4-1 for Unit 1 (Commitment No.23)
and in UFSAR Table A.5-1 for Unit 2 (Commitment No. 25).

The staff determines that the information in the UFSAR supplement provides an adequate
summary description of the program consistent with the SRP-LR because the UFSAR
supplement conforms to the guidance in SRP-LR Table 3.1-2 and because the enhancement to
the program has been reflected in appropriate commitments in the UFSAR supplement.

Conclusion. The staff reviewed the information provided by the applicant in LRA Section B.2.42.
Based on its review, the staff finds the applicant's Water Chemistry Program acceptable
because it is consistent with the GALL Report, with enhancements, and the plant is bounded by
the conditions set forth in the GALL Report for this AMP. The staff finds that the program will
adequately manage the aging effects so that the intended functions will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP finds that it
provides an adequate summary description of the program, as required by 10 CFR 54.21(d).
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from the primary chemistry performance indicator (percent of time that RCS 
hydrogen, lithium, & zinc concentrations were within spec), which for Unit 1 and 
Unit 2 (no zinc) during 2005, were 97% and 99.8%, respectively. 

Conformance to procedural requirements and industry guidelines, and sensitivity 
to operating experience reports provide reasonable assurance that the Water 
Chemistry program will effectively manage loss of material, cracking, and 
reduction of heat transfer for in-scope components during the period of extended 
operation. 

The staff noted that the applicant's operating experience discussion demonstrates that the 
applicant has been effective in maintaining acceptable primary and secondary water quality at 
Units 1 and 2, consistent with the applicable EPRI guidelines for primary and secondary water 
chemistry control and implements appropriate corrective actions, self assessments and quality 
assurance audits of the program. Based on its review and of industry and plant-specific 
operating experience and discussions with the applicant's technical personnel, the staff 
concludes that the applicant's Water Chemistry Program, will adequately manage the aging 
effects identified in the LRA for which this AMP is credited because: (a) the applicant is 
implementing its program in accordance with appropriate EPRI guidelines on primary and 
secondary water chemistry controls, (b) operating experience over the last five years has 
demonstrated excellent conformance to the EPRI primary and secondary water chemistry 
guidelines, (c) the applicant appropriately takes prompt corrective actions when the water 
chemistry parameters for the primary or secondary coolants are out of specification with the 
EPRI water chemistry guidelines, and (d) the program includes periodic self assessments and 
QA that are used to adjust and improve the programs based on past performance. 

UFSAR Supplement. The applicant provided the UFSAR supplement for the Water Chemistry 
Program in LRA Section A.1.42. The staff reviewed this Section and determines that the 
information in the UFSAR supplement provides an adequate summary description of the 
program, consistent with that provided in SRP-LR Table 3.1-2. 

The staff reviewed the applicant's commitment list in LRA Section A.4-1 for BVPS Unit 1 and 
Table A.5-1 for BVPSUnit 2 in the UFSAR supplement and confirms that the enhancement to 
the Water Chemistry Program is reflected in UFSAR Table A.4-1 for Unit 1 (Commitment No.23) 
and in UFSAR Table A.5-1 for Unit 2 (Commitment No. 25). 

The staff determines that the information in the UFSAR supplement provides an adequate 
summary description of the program consistent with the SRP-LR because the UFSAR 
supplement conforms to the guidance in SRP-LR Table 3.1-2 and because the enhancement to 
the program has been reflected in appropriate commitments in the UFSAR supplement. 

Conclusion. The staff reviewed the information provided by the applicant in LRA Section B.2.42. 
Based on its review, the staff finds the applicant's Water Chemistry Program acceptable 
because it is consistent with the GALL Report, with enhancements, and the plant is bounded by 
the conditions set forth in the GALL Report for this AMP. The staff finds that the program will 
adequately manage the aging effects so that the intended functions will be maintained 
consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP finds that it 
provides an adequate summary description of the program, as required by 10 CFR 54.21(d). 
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3.0.3.3 AMPs Not Consistent with or Not Addressed in the GALL Report

In LRA Appendix B, the applicant identified the following AMPs as plant-specific:

" Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental Qualification
Requirements One-Time Inspection Program

* Electrical Wooden Poles/Structures Inspection Program (Unit 2)

* Reactor Vessel Integrity Program

* Settlement Monitoring Program (Unit 2)
* Selective Leaching of Materials Program

For AMPs not consistent with or not addressed in the GALL Report the staff's complete review
determined their adequacy to monitor or manage aging. The staffs review of these plant-
specific AMPs is documented in the following sections.

3.0.3.3.1 Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements One-Time Inspection Program

Summary of Technical Information in the Application. In LRA Section B.2.10, the applicant
described the Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements One-Time Inspection Program as a new plant-specific
AMP developed as an alternative to GALL AMP XI.E6, "Electrical Cable Connections not
Subject to 10 CFR 50.49 Environmental Qualification Requirements." This program will be
implemented prior to the period of extended operation.

Staff Evaluation. The staff reviewed the Electrical Cable Connections Not Subject to
10 CFR 50.49 Environmental Qualification Requirements One-Time Inspection Program against
the AMP elements found in SRP-LR Section A.1.2.3, and in SRP-LR Table A.1-1, focusing on
how the program manages aging effects through the effective incorporation of 10 elements (i.e.,
"Scope of the Program," "Preventive Actions," "Parameters Monitored or Inspected," "Detection
of Aging Effects," "Monitoring and Trending," "Acceptance Criteria," "Corrective Actions,"
"Confirmation Process," "Administrative Controls," and "Operating Experience").

The program elements (7) "Corrective Actions," (8) "Confirmation Process," and (9)
"Administrative Controls" are parts of the site-controlled QA program. The staff's evaluation of
elements 7, 8, and 9 can be found in SER Section 3.0.4. Evaluation of the remaining seven
elements follows:

Scope of Program. The "Scope of Program" program element criterion in SRP-LR
Section Appendix A. 1.2.3.1 states that the program scope should include specific structures and
components addressed by this program.

The applicant stated in the Electrical Cable Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements One-Time Inspection Program, for the "Scope of
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3.0.3.3 AMPs Not Consistent with or Not Addressed in the GALL Report 

In LRA Appendix B, the applicant identified the following AMPs as plant-specific: 

Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental Qualification 
Requirements One-Time Inspection Program 

Electrical Wooden Poles/Structures Inspection Program (Unit 2) 

Reactor Vessel Integrity Program 

Settlement Monitoring Program (Unit 2) 
Selective Leaching of Materials Program 

For AMPs not consistent with or not addressed in the GALL Report the staffs complete review 
determined their adequacy to monitor or manage aging. The staffs review of these plant
specific AMPs is documented in the following sections. 

3.0.3.3.1 Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental 
Qualification Requirements One-Time Inspection Program 

Summary of Technical Information in the Application. In LRA Section B.2.10, the applicant 
described the Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental 
Qualification Requirements One-Time Inspection Program as a new plant-specific 
AMP developed as an alternative to GALL AMP XI,E6, "Electrical Cable Connections not 
Subject to 10 CFR 50.49 Environmental Qualification Requirements." This program will be 
implemented prior to the period of extended operation. 

Staff Evaluation. The staff reviewed the Electrical Cable Connections Not Subject to 
10 CFR 50.49 Environmental Qualification Requirements One-Time Inspection Program against 
the AMP elements found in SRP-LR Section A.1.2.3, and in SRP-LR Table A.1-1, focusing on 
how the program manages aging effects through the effective incorporation of 10 elements (i. e., 
"Scope of the Program," "Preventive Actions," "Parameters Monitored or Inspected," "Detection 
of Aging Effects," "Monitoring and Trending," "Acceptance Criteria," "Corrective Actions," 
"Confirmation Process," "Administrative Controls," and "Operating Experience"). 

The program elements (7) "Corrective Actions," (8) "Confirmation Process," and (9) 
"Administrative Controls" are parts of the site-controlled QA program. The staff's evaluation of 
elements 7,8, and 9 can be found in SER Section 3.0.4. Evaluation of the remaining seven 
elements follows: 

Scope of Program. The "Scope of Program" program element criterion in SRP-LR 
Section Appendix A.1.2.3.1 states that the program scope should include specific structures and 
components addressed by this program. 

The applicant stated in the Electrical Cable Connections Not Subject to 10 CFR 50.49 
Environmental Qualification Requirements One-Time Inspection Program, for the "Scope of 
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Program" program element, that this program applies to Non-EQ connections associated with
cables within the scope of license renewal. This program does not include the high-voltage (>35
kV) switchyard connections. In-scope connections are evaluated for applicability of this
program. The criteria for including connections in the program are that the connection is a
bolted connection and is not covered under the EQ program or an existing preventive
maintenance program.

The staff determined that the specific commodity groups for which the program manages aging
effects are identified (Non-EQ bolted cable connections associated with cables within the scope
of license renewal), which satisfies the criterion defined in SRP-LR Section A. 1.10. The staff
also determined that the exclusion of high-voltage (>35 kV) switchyard connections,
connections covered under EQ program and an existing preventive maintenance program, is
acceptable. Switchyard connections are addressed in SER Section 3.6.2.2.3. EQ cable
connections are covered in accordance with 10 CFR 50.49. Cable connections under preventive
maintenance program are periodically inspected. On this basis, the staff finds that the
applicant's scope of program acceptable.

Preventive Actions. The "preventive actions" program element criterion in SRP-LR
Section A.1.2.3.2 states that the activities for prevention and mitigation programs should be
described. These actions should mitigate or prevent aging degradation and for condition or
performance monitoring programs, they do not rely on preventive actions and thus, this
information need not be provided. More than one type of AMP may be implemented to ensure
that aging effects are managed.

The applicant states in the Electrical Cable Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements One-Time Inspection Program for the "preventive
actions" program element that this one-time inspection program is a condition monitoring
program; therefore, no actions are taken as part of this program to prevent or mitigate aging
degradation.

The staff determined that the preventive actions program element satisfies the criterion defined
in SRP-LR Section B.1.2.3.2. The staff finds this program element acceptable because it is a
condition monitoring program and there is no need for preventive actions. On this basis, the
staff finds the applicant's preventive actions acceptable.

Parameter Monitored/Inspected. The "parameter monitored or inspected" program element
criteria in SRP-LR Section A. 1.2.3.3 states that the parameter to be monitored or inspected
should be identified and linked to the degradation of the particular structure and component
intended function(s). The parameter monitored or inspected should detect the presence and
extent of aging effects.

The applicant states in the Electrical Cable Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements One-Time Inspection Program for the "parameters
monitored/inspected" program element that this program will focus on the metallic parts of the
cable connections. The one-time inspection verifies that loosening of bolted connections due to
thermal cycling, ohmic heating, electrical transients, vibration, chemical contamination,
corrosion, and oxidation is not an issue that requires a periodic AMP.
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Program" program element, that this program applies to Non-EQ connections associated with 
cables within the scope of license renewal. This program does not include the high-voltage (>35 
kV) switchyard connections. In-scope connections are evaluated for applicability of this 
program. The criteria for including connections in the program are that the connection is a 
bolted connection and is not covered under the EQ program or an existing preventive 
maintenance program. 

The staff determined that the specific commodity groups for which the program manages aging 
effects are identified (Non-EQ bolted cable connections associated with cables within the scope 
of license renewal), which satisfies the criterion defined in SRP-LR Section A.1.1 O. The staff 
also determined that the exclusion of high-voltage (>35 kV) switchyard connections, 
connections covered under EQ program and an existing preventive maintenance program, is 
acceptable. Switchyard connections are addressed in SER Section 3.6.2.2.3. EQ cable 
connections are covered in accordance with 10 CFR 50.49. Cable connections under preventive 
maintenance program are periodically inspected. On this basis, the staff finds that the 
applicant's scope of program acceptable. 

Preventive Actions. The "preventive actions" program element criterion in SRP-LR 
Section A.1.2.3.2 states that the activities for prevention and mitigation programs should be 
described. These actions should mitigate or prevent aging degradation and for condition or 
performance monitoring programs, they do not rely on preventive actions and thus, this 
information need not be provided. More than one type of AMP may be implemented to ensure 
that aging effects are managed. 

The applicant states in the Electrical Cable Connections Not Subject to 10 CFR 50.49 
Environmental Qualification Requirements One-Time Inspection Program for the "preventive 
actions" program element that this one-time inspection program is a condition monitoring 
program; therefore, no actions are taken as part of this program to prevent or mitigate aging 
degradation. 

The staff determined that the preventive actions program element satisfies the criterion defined 
in SRP-LR Section B.1.2.3.2. The staff finds this program element acceptable because it is a 
condition monitoring program and there is no need for preventive actions. On this basis, the 
staff finds the applicant's preventive actions acceptable. 

Parameter Monitoredllnspected. The "parameter monitored or inspected" program element 
criteria in SRP-LR Section A.1.2.3.3 states that the parameter to be monitored or inspected 
should be identified and linked to the degradation of the particular structure and component 
intended function(s). The parameter monitored or inspected should detect the presence and 
extent of aging effects. 

The applicant states in the Electrical Cable Connections Not Subject to 10 CFR 50.49 
Environmental Qualification Requirements One-Time Inspection Program for the "parameters 
monitoredlinspected" program element that this program will focus on the metallic parts of the 
cable connections. The one-time inspection verifies that loosening of bolted connections due to 
thermal cycling, ohmic heating, electrical transients, vibration, chemical contamination, 
corrosion, and oxidation is not an issue that requires a periodic AMP. 
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The staff determined that the "parameters monitored/inspected" program element satisfies the
criterion defined in SRP-LR Section A.1.2.3.3. Loosening (or high resistance) of bolted cable
connections are potential aging effects due to thermal cycling, ohmic heating, electrical
transients, vibration, chemical contamination, corrosion, and oxidation. The design of bolted
cable connections usually account for the above stressors. The one-time inspection is to confirm
that these stressors are not an issue that requires a periodic AMP. On this basis, the staff finds
that the applicant's parameters monitored or inspected acceptable.

Detection of Aqing Effects. The "detection of aging effects" program element criteria in SRP-LR
Section A.1.2.3.4 states that information should be provided that links the parameters to be
monitored or inspected to the aging effects being managed; describe when, where, and how
program data are collected (i.e., all aspects of activities to collect data as part of the program);
link the method for the inspection population and sample size when sampling is used to inspect
a group of structures and components (SCs) and the inspection population should be based on
such aspects of the SCs as a similarity of materials of construction, fabrication, procurement,
design, installation, operating environment, or aging effects.

The applicant states in the Electrical Cable Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements One-Time Inspection Program, the "detection of
aging effects" program element, that a representative sample of electrical connections within the
scope of license renewal, and subject to an AMR will be inspected or tested prior to the period
of extended operation, to verify that there are no aging effects requiring management during the
period of extended operation. The factors considered for sample selection will be application
(medium and low voltage), circuit loading (high load), and location (high temperature, high
humidity, vibration, etc.). The technical basis for the sample selected is to be documented.
Inspection methods may include thermography, contact resistance testing, or other appropriate
methods, including visual, based on plant configuration and industry guidance. The one-time
inspection provides additional confirmation to support operating experience that shows electrical
connections have not experienced a high degree of failures, and that existing installation and
maintenance practices are effective.

GALL AMP XI.E6 states that testing may include thermography, contact resistance testing, and
other appropriate testing methods. In the Electrical Cable Connections Not Subject to
10 CFR 50.49 Environmental Qualification Requirements One-Time Inspection Program, the
applicant states that inspection methods may include thermography, contact resistance testing,
or other appropriate methods including visual inspection based on plant configuration and
industry guidance. The staff determined that a one-time visual inspection may not be adequate
to detect heat or high resistance of loose cable connections.

In RAI B.2.10-1, dated May 15, 2008, the staff requested that the applicant provide a technical
justification of how visual inspection, if used alone, will be sufficient to detect loss of preload or
loosening of bolted connections.

In its response to RAI B.2.10-1, dated June 17, 2008, the applicant stated the BVPS program
described in LRA Section B.2.10 is revised to delete "visual inspection" as an alternative to
thermography or contact resistance testing, because detection of aging effects for electrical
cable connection is difficult using visual inspection techniques. The applicant further stated that
LRA Section B.2.10 is revised to read:
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The staff determined that the "parameters monitored/inspected" program element satisfies the 
criterion defined in SRP-LRSection A.1.2.3.3. Loosening (or high resistance) of bolted cable 
connections are potential aging effects due to thermal cycling, ohmic heating, electrical 
transients, vibration, chemical contamination, corrosion, and oxidation. The design of bolted 
cable connections usually account for the above stressors. The one-time inspeCtion is to confirm 
that these stressors are not an issue that requires a periodic AMP. On this basis, the staff finds 
that the applicant's parameters monitored or inspected acceptable. 

Detection of Aging Effects. The "detection of aging effects" program element criteria in SRP-LR 
Section A.1.2.3.4 states that information should be provided that links the parameters to be 
monitored or inspected to the aging effects being managed; describe when, where, and how 
program data are collected (i.e., all aspects of activities to collect data as part of the program); 
link the method for the inspection population and sample size when sampling is used to inspect 
a group of structures and components (SCs) and the inspection population should be based on 
such aspects of the SCs as a similarity of materials of construction, fabrication, procurement, 
design, installation, operating environment, or aging effects. 

The applicant states in the Electrical Cable Connections Not Subject to 10 CFR 50.49 
Environmental Qualification Requirements One-Time Inspection Program, the "detection of 
aging effects" program element, that a representative sample of electrical connections within the 
scope of license renewal, and subject to an AMR will be inspected or tested prior to the period 
of extended operation, to verify that there are no aging effects requiring management during the 
period of extended operation. The factors considered for sample selection will be application 
(medium and low voltage), circuit loading (high load), and location (high temperature, high 
humidity, vibration, etc.). The technical basis for the sample selected is to be documented. 
Inspection methods may include thermography, contact resistance testing, or other appropriate 
methods, including visual, based on plant configuration and industry guidance. The one-time 
inspection provides additional confirmation to support operating experience that shows electrical 
connections have not experienced a high degree of failures, and that existing installation and 
maintenance practices are effective. 

GALL AMP XI.E6 states that testing may include thermography, contact resistance testing, and 
other appropriate testing methods. In the Electrical Cable Connections Not Subject to 
10 CFR 50.49 Environmental Qualification Requirements One-Time Inspection Program, the 
applicant states that inspection methods may include thermography, contact resistance testing, 
or other appropriate methods including visual inspection based on plant configuration and 
industry guidance. The staff determined that a one-time visual inspection may not be adequate 
to detect heat or high resistance of loose cable connections. 

In RAI B.2.1 0-1, dated May 15, 2008, the staff requested that the applicant provide a technical 
justification of how visual inspection, if used alone, will be sufficient to detect loss of preload or 
loosening of bolted connections. 

In its response to RAI B.2.10-1, dated June 17, 2008, the applicant stated the BVPS program 
described in LRA Section B.2.10 is revised to delete "visual inspection" as an alternative to 
thermography or contact resistance testing, because detection of aging effects for electrical 
cable connection is difficult using visual inspection techniques. The applicant further stated that 
LRA Section B.2.10 is revised to read: 
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Detection of Aging Effects

A representative sample of electrical connections with the scope of license
renewal, and subject to AMR review will be inspected or tested prior to the period
of extended operation to verity there are no aging effects requiring management
during the period of extended operation. The factors to be considered for sample
selection will be application (medium and low voltage), circuit loading (high load),
and location (high temperature, high humidity, vibration, etc.). The technical basis
for the sample selected is to be documented. Inspection methods will include
quantitative measurements such as thermography, contact resistance testing, or
other appropriate methods based on plant configuration and industry guidance.
The one-time inspection provides additional confirmation to support industry
operating experience that shows electrical connections have not experienced a
high degree of failures, and that existing installation and maintenance practices
are effective.

Based on its review, the staff finds the applicant's response to RAI B.2.10-1 acceptable because
that applicant has verified that resistance measurement or thermography is a preferred method
for testing loose cable connections and these test methods are consistent with those in the
GALL AMP XI.E6. The staff confirms that the applicant has revised the LRA to reflect this
change. Therefore, the staff's concern described in RAI B.2.10-1 is resolved.

On this basis, the staff finds that the applicant's description of parameters monitored or
inspected acceptable.

Monitorinq and Trendinq. The "monitoring and trending" program element criteria in SRP-LR
Section A.1.2.3.5 states that monitoring and trending activities should be described and provide
predictability of the extent of degradation and thus effect timely corrective or mitigative actions.
This program element describes how the data collected are evaluated and may also include
trending for a forward look. The parameter or indicator trended should be described.

The applicant stated in the Electrical Cable Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements One-Time Inspection Program for the "monitoring
and trending" program element, that in this program, trending actions are not included because
this is a one-time inspection. The staff determined that absence of trending for testing is
acceptable, since the test is a one-time inspection and the ability to trend inspection results is
limited by the available data.
Furthermore, the staff determined no need for such activities. On this basis, the staff finds the
applicant's monitoring and trending acceptable.

Acceptance Criteria. The "acceptance criteria" program element criteria found in SRP-LR
Section A.1.2.3.6 states that the acceptance criteria of the program and its basis should be
described. The acceptance criteria, against which the need for corrective actions will be
evaluated, should ensure that the SC intended function(s) are maintained under all CLB design
conditions, during the period of extended operation. The program should include a methodology
for analyzing the results against applicable acceptance criteria. Qualitative inspections should
be performed to the same predetermined criteria as quantitative inspections in compliance with
ASME Code and through approved site-specific programs.
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Detection of Aging Effects 

A representative sample of electrical connections with the scope of license 
renewal, and subject to AMR review will be inspected or tested prior to the period 
of extended operation to verity there are no aging effects requiring management 
during the period of extended operation. The factors to be considered for sample 
selection will be application (medium and low voltage), circuit loading (high load), 
and location (high temperature, high humidity, vibration, etc.). The technical basis 
for the sample selected is to be documented. Inspection methods will include 
quantitative measurements such as thermography, contact resistance testing, or 
other appropriate methods based on plant configuration and industry guidance. 
The one-time inspection provides additional confirmation to support industry 
operating experience that shows electrical connections have not experienced a 
high degree of failures, and that existing installation and maintenance practices 
are effective. 

Based on its review, the staff finds the applicant's response to RAI B.2.1 0-1 acceptable because 
that applicant has verified that resistance measurement or thermography is a preferred method 
for testing loose cable connections and these test methods are consistent with those in the 
GALL AMP XI,E6. The staff confirms that the applicant has revised the LRA to reflect this 
change. Therefore, the staff's concern described in RAI B.2.10-1 is resolved. 

On this basis, the staff finds that the applicant's description of parameters monitored or 
inspected acceptable. 

Monitoring and Trending. The "monitoring and trending" program element criteria in SRP-LR 
Section A.1.2.3.5 states that monitoring and trending activities should be described and provide 
predictability of the extent of degradation and thus effect timely corrective or mitigative actions. 
This program element describes how the data collected are evaluated and may also include 
trending for a forward look. The parameter or indicator trended should be described. 

The applicant stated in the Electrical Cable Connections Not Subject to 10 CFR 50.49 
Environmental Qualification Requirements One-Time Inspection Program for the "monitoring 
and trending" program element, that in this program, trending actions are not included because 
this is a one-time inspection. The staff determined that absence of trending for testing is 
acceptable, since the test is a one-time inspection and the ability to trend inspection results is 
limited by the available data. 
Furthermore, the staff determined no need for such activities. On this basis, the staff finds the 
applicant's monitoring and trending acceptable. 

Acceptance Criteria. The "acceptance criteria" program element criteria found in SRP-LR 
Section A.1.2.3.6 states that the acceptance criteria of the program and its basis should be 
described. The acceptance criteria, against which the need for corrective actions will be 
evaluated, should ensure that the SC intended function(s) are maintained under all CLB design 
conditions, during the period of extended operation. The program should include a methodology 
for analyzing the results against applicable acceptance criteria. Qualitative inspections should 
be performed to the same predetermined criteria as quantitative inspections in compliance with 
ASME Code and through approved site-specific programs. 
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The applicant stated in the Electrical Cable Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements One-Time Inspection Program for the "acceptance
criteria" program element, that the acceptance criteria for each inspection and/or surveillance is
defined by the specific type of inspection or test performed for the specific type of cable
connections. Acceptance criteria ensure that the intended functions of the cable connections
can be maintained consistent with the CLB.

The staff determined that this program element satisfies the criteria defined in SRP-LR
Section A. 1.2.3.6. The staff finds exception acceptable on the basis that acceptance criteria for
inspection and/or surveillance are defined by the specific type of inspection or test perform for
the specific type of connection. When implemented, this program will ensure that the license
renewal intended functions of the cable connections will be maintained consistent with the CLB.

OperatinQ Experience. The "operating experience" program element criterion in SRP-LR
Section A. 12.3.10 states that operating experience should provide objective evidence to
support the conclusion that the effects of aging will be managed adequately so that the structure
and component intended function(s) will be maintained during the period of extended operation.

The applicant stated in the LRA supplement for "operating experience" program element, that
the Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental Qualification
Requirements One-Time Inspection Program is a new AMP for which there is no plant-specific
program operating experience for program effectiveness. Industry and plant-specific operating
experience will be evaluated in the development and implementation of this program. Future
operating experience will be appropriately incorporated into the program. Industry operating
experience that forms the basis for the program is described in the operating experience
element of the GALL AMP XI.E6 program description.

In RAI B.2, dated May 22, 2008, the staff requested that the applicant justify why there are no
operating experiences for components under the new programs.

In its response to RAI B.2, dated August 22, 2008, the applicant stated that the 2001 BVPS
condition report identified the failure of a motor lead cable to lug connection and nearby lug joint
due to long-term heating and corrosion. The corrective actions from the condition report
included an extent of condition inspection of similar motor lead cable to lug connections; this
inspection determined that the connections were satisfactory. Additionally, a self-assessment of
the entire splice program, including engineering specifications, procedures, work practices,
training, and stock review was performed. The self-assessment identified areas of concern and
improvement that were entered into and resolved through the FENOC Corrective Action
Program. The corrective actions from the self-assessment resulted in revisions to work and
training procedures, drawing changes, stock procurement practices, and increased site
awareness. The applicant also stated that LRA Section B.2.10, Electrical Cable Connections
Not Subject to 10 CFR 50.49 Environmental Qualification Requirement One-Time Inspection,
under the operating experience, states that "industry and plant-specific operating experience will
be evaluated in the development and implementation of this program. Future operating
experience will be appropriately incorporated in the program." This second sentence differs
slightly from a statement in other new AMP. Therefore, the applicant revised the LRA to make
this operating experience statement consistent with the corresponding statement in the other
new AMPs. The applicant revised LRA Section B.2.10, subsection "Operating Experience",
second paragraph, second sentence, to read:
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The applicant stated in the Electrical Cable Connections Not Subject to 10 CFR 50.49 
Environmental Qualification Requirements One-Time Inspection Program for the "acceptance 
criteria" program element, that the acceptance criteria for each inspection and/or surveillance is 
defined by the specific type of inspection or test performed for the specific type of cable 
connections. Acceptance criteria ensure that the intended functions of the cable connections 
can be maintained consistent with the CLB. 

The staff determined that this program element satisfies the criteria defined in SRP-LR 
Section A.1.2.3.6. The staff finds exception acceptable on the basis that acceptance criteria for 
inspection and/or surveillance are defined by the specific type of inspection or test perform for 
the specific type of connection. When implemented, this program will ensure that the license 
renewal intended functions of the cable connections will be maintained consistent with the CLB. 

Operating Experience. The "operating experience" program element criterion in SRP-LR 
Section A.1.2.3.1 0 states that operating experience should provide objective evidence to 
support the conclusion that the effects of aging will be managed adequately so that the structure 
and component intended function(s) will be maintained during the period of extended operation. 

The applicant stated in the LRA supplement for "operating experience" program element, that 
the Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental Qualification 
Requirements One-Time Inspection Program is a new AMP for which there is no plant-specific 
program operating experience for program effectiveness. Industry and plant-specific operating 
experience will be evaluated in the development and implementation of this program. Future 
operating experience will be appropriately incorporated into the program. Industry operating 
experience that forms the basis for the program is described in the operating experience 
element of the GALL AMP XI.E6 program description. 

In RAI B.2, dated May 22, 2008, the staff requested that the applicant justify why there are no 
operating experiences for components under the new programs. 

In its response to RAI B.2, dated August 22, 2008, the applicant stated that the 2001 BVPS 
condition report identified the failure of a motor lead cable to lug connection and nearby lug joint 
due to long-term heating and corrosion. The corrective actions from the condition report 
included an extent of condition inspection of similar motor lead cable to lug connections; this 
inspection determined that the connections were satisfactory. Additionally, a self-assessment of 
the entire splice program, including engineering specifications, procedures, work practices, 
training, and stock review was performed. The self-assessment identified areas of concern and 
improvement that were entered into ,and resolved through the FENOe Corrective Action 
Program. The corrective actions from the self-assessment resulted in revisions to work and 
training procedures, drawing changes, stock procurement practices, and increased site 
awareness. The applicant also stated that LRA Section B.2.1 0, Electrical Cable Connections 
Not Subject to 10 CFR 50.49 Environmental Qualification Requirement One-Time Inspection, 
under the operating experience, states that "industry and plant-specific operating experience will 
be evaluated in the development and implementation of this program. Future operating 
experience will be appropriately incorporated in the program." This second sentence differs 
slightly from a statement in other new AMP. Therefore, the applicant revised the LRA to make 
this operating experience statement consistent with the corresponding statement in the other 
new AMPs. The applicant revised LRA Section B.2.1 0, subsection "Operating Experience", 
second paragraph, second sentence, to read: 
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Industry and plant-specific operating experience will be evaluated in the
development and implementation of this program. As additional operating
experience is obtained, lesson learned will be appropriately incorporated into the
program.

Based on its review, the staff finds the applicant's response to RAI B.2 acceptable because the
applicant has identified the operating experience with components associated with the new
AMP. The applicant's response included past corrective actions that provide objective evidence
to support the conclusion that the effects of aging will be adequately managed so that the
intended function(s) will be maintained during the period of extended operation. In addition, the
applicant will evaluate industry and plant-specific operating in the development and
implementation of this program and will incorporate lessons learned into the program, as
additional operating experience is obtained. On this basis, the staff concludes that the
applicant's operating experience element acceptable.

UFSAR Supplement. The applicant provided the UFSAR supplement for the Electrical Cable
Connections Not Subject to 10 CFR 50.49 Environmental Qualification Requirements One-Time
Inspection Program in LRA Sections A. 1.10 and in supplemental LRA Appendix A.2.1.40. The
staff reviewed the UFSAR supplement and determines that it provides an adequate summary
description of the program as required by 10 CFR 54.21(d). The staff also verified that applicant
has committed (Commitment No. 3 in UFSAR Supplement Table A.4-1 and Commitment No. 3
in UFSAR Supplement Table A.5-1) to implement its new Electrical Cable Connections Not
Subject to 10 CFR 50.49 Environmental Qualification Requirements One-Time Inspection
Program.

Conclusion. Based on its audit and review of the applicant's Electrical Cable Connections Not
Subject to 10 CFR 50.49 Environmental Qualification Requirements One-Time Inspection
Program and RAI response, the staff finds that the applicant has demonstrated that the effects
of aging will be adequately managed so that the intended functions will be maintained during the
period of extended operation, as required by 10 CFR 54.21(a)(3). Based on its review of the
UFSAR supplement for this program, the staff finds that it provides an adequate summary
description of the program, as required by 10 CFR 54.21(d).

3.0.3.3.2 Electrical Wooden Poles/Structures Inspection Program (Unit 2)

Summary of Technical Information in the Application. In LRA Section B.2.13, the applicant
described the Electrical Wooden Poles/Structures Inspection Program (Unit 2 only) as a new
plant-specific program that will be implemented prior to the period of extended operation. This
program is applicable only to Unit 2. There are no in-scope electrical wooden poles/structures at
Unit 1.

Staff Evaluation. In accordance with 10 CFR 54.21 (a)(3), the staff reviewed the information in
LRA Section B.2.13 on the applicant's Electrical Wooden Poles/Structures Inspection Program
(Unit 2 only) to ensure that the effects of aging, will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation. The
staff reviewed the Electrical Wooden Poles/Structures Inspection Program against the
AMP elements found in SRP-LR Section A.1.2.3 and in SRP-LR Table A.1-1, focusing on how
the program manages aging effects through effective incorporation of 10 elements (i.e., "scope
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Industry and plant-specific operating experience will be evaluated in the 
development and implementation of this program. As additional operating 
experience is obtained, lesson learned will be appropriately incorporated into the 
program. 

Based on its review, the staff finds the applicant's response to RAI B.2 acceptable because the 
applicant has identified the operating experience with components associated with the new 
AMP. The applicant's response included past corrective actions that provide objective evidence 
to support the conclusion that the effects of aging will be adequately managed so that the 
intended function(s) will be maintained during the period of extended operation. In addition, the 
applicant will evaluate industry and plant-specific operating in the development and 
implementation of this program and will incorporate lessons learned into the program, as 
additional operating experience is obtained. On this basis, the staff concludes that the 
applicant's operating experience element acceptable. 

UFSAR Supplement. The applicant provided the UFSAR supplement for the Electrical Cable 
Connections Not Subject to 10 CFR 50.49 Environmental Qualification Requirements One-Time 
Inspection Program in LRA Sections A.1.1 0 and in supplemental LRA Appendix A.2.1.40. The 
staff reviewed the UFSAR supplement and determines that it provides an adequate summary 
description of the program as required by 10 CFR 54.21 (d). The staff also verified that applicant 
has committed (Commitment No.3 in UFSAR Supplement Table AA·1 and Commitment No.3 
in UFSAR Supplement Table A.5-1) to implement its new Electrical Cable Connections Not 
Subject to 10 CFR 50.49 Environmental Qualification Requirements One-Time Inspection 
Program. 

Conclusion. Based on its audit and review of the applicant's Electrical Cable Connections Not 
Subject to 10 CFR 50.49 Environmental Qualification Requirements One-Time Inspection 
Program and RAI response, the staff finds that the applicant has demonstrated that the effects 
of aging will be adequately managed so that the intended functions will be maintained during the 
period of extended operation, as required by 10 CFR 54.21(a)(3). Based on its review of the 
UFSAR supplement for this program, the staff finds that it provides an adequate summary 
description of the program, as required by 10 CFR 54.21(d). 

3.0.3.3.2 Electrical Wooden Poles/Structures Inspection Program (Unit 2) 

Summary of Technical Information in the Application. In LRA Section B.2.13, the applicant 
described the Electrical Wooden Poles/Structures Inspection Program (Unit 2 only) as a new 
plant-specific program that will be implemented prior to the period of extended operation. This 
program is applicable only to Unit 2. There are no in-scope electrical wooden poles/structures at 
Unit 1. 

Staff Evaluation. In accordance with 10 CFR 54.21 (a)(3), the staff reviewed the information in 
LRA Section B.2.13 on the applicant's Electrical Wooden Poles/Structures Inspection Program 
(Unit 2 only) to ensure that the effects of aging, will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation. The 
staff reviewed the Electrical Wooden Poles/Structures Inspection Program against the 
AMP elements found in SRP-LR Section A.1.2.3 and in SRP-LR Table A.1-1, focusing on how 
the program manages aging effects through effective incorporation of 10 elements (Le., "scope 
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of the program," "preventive actions," "parameters monitored or inspected," "detection of aging
effects," "monitoring and trending," "acceptance criteria," "corrective actions," "confirmation
process," "administrative controls," and "operating experience").

The applicant indicated that program elements (7) "corrective actions," (8) "confirmation
process," and (9) "administrative controls" are part of the site-controlled QA program. The staff's
evaluation of the QA program is found in SER Section 3.0.4. The staff's evaluation of the
applicant's 10 program elements follows:

Scope of the Program. The "scope of the program" program element criterion found in SRP-LR
Section A.1.2.3.1 states that the program scope should include the specific structures and
components addressed with this program.

The staff reviewed the applicant's program basis documents for this program element and found
that a total of six poles comprise three H-frame structures (340436, 340437, 340438, 340439,
340440, 340441) and are all within the scope of the program. The staff found this program
element acceptable since it specifically identifies the components within the scope of the
Electrical Wooden Poles/Structures Inspection Program.

The staff determined that the specific components for which the program manages aging effects
are identified, which satisfies the criterion defined in SRP-LR Section A.1.2.3.1. On this basis,
the staff finds the applicant's "scope of the program" element acceptable.

Preventive Actions. The "preventive actions" program element criterion in SRP-LR
Section A.1.2.3.2 states that condition monitoring programs do not rely on preventive actions,
and thus, preventive actions need not be provided.

The applicant described this AMP as a condition monitoring AMP. The program does not
support preventive or mitigating actions. No actions are taken as part of this inspection to
prevent or mitigate aging degradation. The staff considers inspection activities a means of
detecting, not preventing, aging and, therefore, agrees that no preventive actions are associated
with the wooden pole inspection activity and none are required.

The staff confirmed that the "preventive actions" program element satisfies the criterion defined
in SRP-LR Section A.1.2.3.2. On this basis, the staff finds this program element acceptable.

Parameters Monitored or Inspected. The "parameters monitored/inspected" program element
criterion in SRP-LR Section A.1.2.3.3 can be summarized as follows:

The parameters to be monitored or inspected should be identified and linked to the degradation
of the particular SC intended function(s).

For condition monitoring programs, the parameter monitored or inspected should detect
the presence and extent of aging effects.

For performance monitoring programs, a link should be established between
degradation of the particular structure or component intended function(s) and the
parameter being monitored.
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of the program," "preventive actions," "parameters monitored or inspected," "detection of aging 
effects," "monitoring and trending," "acceptance criteria," "corrective actions," "confirmation 
process," "administrative controls," and "operating experience"). 

The applicant indicated that program elements (7) "corrective actions," (8) "confirmation 
process," and (9) "administrative controls" are part of the site-controlled QA program. The staff's 
evaluation of the QA program is found in SER Section 3.0.4. The staff's evaluation of the 
applicant's 10 program elements follows: 

Scope of the Program. The "scope of the program" program element criterion found in SRP-LR 
Section A.1.2.3.1 states that the program scope should include the specific structures and 
components addressed with this program. 

The staff reviewed the applicant's program basis documents for this program element and found 
that a total of six poles comprise three H-frame structures (340436,340437,340438,340439, 
340440, 340441) and are all within the scope of the program. The staff found this program 
element acceptable since it specifically identifies the components within the scope of the 
Electrical Wooden Poles/Structures Inspection Program. 

The staff determined that the specific components for which the program manages aging effects 
are identified, which satisfies the criterion defined in SRP-LR Section A.1.2.3.1. On this basis, 
the staff finds the applicant's "scope of the program" element acceptable. 

Preventive Actions. The "preventive actions" program element criterion in SRP-LR 
Section A.1.2.3.2 states that condition monitoring programs do not rely on preventive actions, 
and thus, preventive actions need not be provided. 

The applicant described this AMP as a condition monitoring AMP. The program does not 
support preventive or mitigating actions. No actions are taken as part of this inspection to 
prevent or mitigate aging degradation. The staff considers inspection activities a means of 
detecting, not preventing, aging and, therefore, agrees that no preventive actions are associated 
with the wooden pole inspection activity and none are required. 

The staff confirmed that the "preventive actions" program element satisfies the criterion defined 
in SRP-LR Section A.1.2.3.2. On this basis, the staff finds this program element acceptable. 

Parameters Monitored or Inspected. The "parameters monitored/inspected" program element 
criterion in SRP-LR Section A.1.2.3.3 can be summarized as follows: 

The parameters to be monitored or inspected should be identified and linked to the degradation 
of the particular SC intended function(s). 

• For condition monitoring programs, the parameter monitored or inspected should detect 
the presence and extent of aging effects. 

• For performance monitoring programs, a link should be established between 
degradation of the particular structure or component intended function(s) and the 
parameter being monitored. 
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For prevention and mitigation programs, the parameter monitored should be the specific
parameter being controlled to achieve prevention or mitigation of aging effects.

The applicant stated in the Electrical Wooden Poles/Structures Inspection Program (Unit 2 only)
that the wooden poles are inspected for loss of material due to insect and woodpecker damage,
reduced circumference, and moisture intrusion, and inspected for change in material properties
due to moisture damage. The visual inspection portion of the activity also includes the
cross-arms, guys, hardware, static supports, and insulators.

In RAI B.2.13-1, dated April 30, 2008, the staff requested that the applicant clarify the
parameters of electrical wooden poles and/or structures that require inspection for aging effects
and aging effects mechanisms affecting the ability of the wooden poles to perform their intended
function and to explain how the buried part of the wooden pole would be monitored or
inspected.

In its response to RAI B.2.13-1, dated June 6, 2008, the applicant stated that the buried portion
of the pole will be partially excavated for cleaning, inspection, and preservative treatment.

Based on its review, the staff finds the applicant's response to RAI B.2.13-1 acceptable because
the applicant has confirmed that it will provide guidance for visual inspections (entire exposed
portion and ground-level/below grade), sounding, and boring (as necessary or select poles) to
detect aging and other degradation that jeopardize the poles integrity and intended function
such as, pole leaning or tilt; physical or mechanical damage; insect damage or infestations
(wood pole); change in original grade; shell, butt, or internal rot or decay (wood pole); ground-
line or below grade degradation; failure or degradation of reinforced portions; broken or
damaged electrical equipment; oxide formations in advanced stages; delamination of steel
plates; cracking (fatigue, stress, toe) caused by vibrations or manufacturing defects. Therefore,
the staff's concern described in RAI B.2.13-1 is resolved.

The staff confirmed that the "parameters monitored or inspected" program element satisfies the
criterion defined in SRP-LR Section A.1.2.3.3. On this basis, the staff finds this program element
acceptable.

Detection of Agingq Effects. The "detection of aging effects" program element criterion in SRP-LR
Section A.1.2.3.4 can be summarized as follows:

" Describe when, where, and how program data are collected (i.e., all aspects of activities
to collect data as part of the program).

* Link the method or technique and frequency, if applicable, to plant-specific or industry
wide operating experience.

The applicant stated in the Electrical Wooden Poles/Structures Inspection Program (Unit 2 only)
that based on industry experience, the typical life of a wooden pole is 30-40 years. The
applicant also stated that industry experience over several decades indicates that a 10-year
inspection interval is adequate.
The staff reviewed the applicant's program basis documents for this program element and finds

that the applicant's new inspection activity manages the aging for the electrical poles and
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• For prevention and mitigation programs, the parameter monitored should be the specific 
parameter being controlled to achieve prevention or mitigation of aging effects. 

The applicant stated in the Electrical Wooden Poles/Structures Inspection Program (Unit 2 only) 
that the wooden poles are inspected for loss of material due to insect and woodpecker damage, 
reduced circumference, and moisture intrusion, and inspected for change in material properties 
due to moisture damage. The visual inspection portion of the activity also includes the 
cross-arms, guys, hardware, static supports, and insulators. 

In RAI B.2.13-1, dated April 30, 2008, the staff requested that the applicant clarify the 
parameters of electrical wooden poles and/or structures that require inspection for aging effects 
and aging effects mechanisms affecting the ability of the wooden poles to perform their intended 
function and to explain how the buried part of the wooden pole would be monitored or 
inspected. 

In its response to RAI B.2.13-1, dated June 6, 2008, the applicant stated that the buried portion 
of the pole will be partially excavated for cleaning, inspection, and preservative treatment. 

Based on its review, the staff finds the applicant's response to RAI B.2.13-1 acceptable because 
the applicant has confirmed that it will provide guidance for visual inspections (entire exposed 
portion and ground-level/below grade), sounding, and boring (as necessary or select poles) to 
detect aging and other degradation that jeopardize the poles integrity and intended function 
such as, pole leaning or tilt; physical or mechanical damage; insect damage or infestations 
(wood pole); change in original grade; shell, butt, or internal rot or decay (wood pole); ground
line or below grade degradation; failure or degradation of reinforced portions; broken or 
damaged electrical equipment; oxide formations in advanced stages; delamination of steel 
plates; cracking (fatigue, stress, toe) caused by vibrations or manufacturing defects. Therefore, 
the staff's concern described in RAI B.2.13-1 is resolved. 

The staff confirmed that the "parameters monitored or inspected" program element satisfies the 
criterion defined in SRP-LR Section A.1.2.3.3. On this basis, the staff finds this program element 
acceptable. 

Detection of Aging Effects. The "detection of aging effects" program element criterion in SRP-LR 
Section A.1.2.3.4 can be summarized as follows: 

• Describe when, where, and how program data are collected (Le., all aspects of activities 
to collect data as part of the program). 

• Link the method or technique and frequency, if applicable, to plant-specific or industry 
wide operating experience. 

The applicant stated in the Electrical Wooden Poles/Structures Inspection Program (Unit 2 only) 
that based on industry experience, the typical life of a wooden pole is 30-40 years. The 
applicant also stated that industry experience over several decades indicates that a 10-year 
inspection interval is adequate. 

The staff reviewed the applicant's program basis documents for this program element and finds 
that the applicant's new inspection activity manages the aging for the electrical poles and 
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structures within the scope of license renewal and includes direction on 'when', 'where', and
'how'. Specifically, the Electrical Wooden Poles/Structures Inspection Program (Unit 2 only) will
schedule visual inspections and testing for the poles and structures every ten (10) years
('when'). The new inspection activity shall outline the scope of components to be inspected,
including those identified within the scope of license renewal ('where'). Finally, as stated in the
other elements, the new activity shall provide inspection guidance such as visual, effective
circumference, sounding, boring, and excavation ('how'). The staff finds the applicant's
proposed 10-year inspection interval acceptable because it is based on plant and industry
experience.

The staff confirmed that the "detection of aging effects" program element satisfies the criterion
defined in SRP-LR Section A.1.2.3.4. On this basis, the staff finds this program element
acceptable.

Monitoring and Trending. The "monitoring and trending" program element criterion in SRP-LR
Section A.1.2.3.5 can be summarized as follows:

" Monitoring and trending activities should be described and provide predictability of the
extent of degradation and thus effect timely corrective or mitigative actions.

" This program element describes how the data collected are evaluated and may also
include trending for a forward look. The parameter or indicator trended should be
described.

The applicant stated in the Electrical Wooden Poles/Structures Inspection Program (Unit 2 only)
that this is not a trending activity. The applicant further stated the 10-year inspection provides
for timely identification of aging effects, with reports generated and responded to in a timely
manner. The first inspection will be performed within a 5-year period, prior to the expiration of
the current license.

The staff determined that for visual inspection, this program element satisfies the criteria of
SRP-LR Section A. 1.2.3.5. The staff finds that the applicant's first inspection will be performed
within a 5-year period prior to the expiration of the current license and every 10 years after,
based on industry experience. In-house reviews of the results shall be performed to confirm that
the wooden poles are capable of continuing to perform their intended functions through the next
inspection cycle. For these reasons, the staff finds the applicant's "monitoring and trending"
program element acceptable.

Acceptance Criteria. The "acceptance criteria" program element criterion in SRP-LR
Section A.1.2.3.6 can be summarized as follows:

" The acceptance criteria of the program and its basis should be described. The
acceptance criteria, against which the need for corrective actions will be evaluated,
should ensure that the SC intended function(s) are maintained under all CLB design
conditions during the period of extended operation.

" The program should include a methodology for analyzing the results against applicable
acceptance criteria.
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structures within the scope of license renewal and includes direction on 'when', 'where', and 
'how'. Specifically, the Electrical Wooden Poles/Structures Inspection Program (Unit 2 only) will 
schedule visual inspections and testing for the poles and structures every ten (10) years 
('when'). The new inspection activity shall outline the scope of components to be inspected, 
including those identified within the scope of license renewal ('where'). Finally, as stated in the 
other elements, the new activity shall provide inspection guidance such as visual, effective 
circumference, sounding, boring, and excavation ('how'). The staff finds the applicant's 
proposed 1 O-year inspection interval acceptable because it is based on plant and industry 
experience. 

The staff confirmed that the "detection of aging effects" program element satisfies the criterion 
defined in SRP-LR Section A.1.2.3.4. On this basis, the staff finds this program element 
acceptable. 

Monitoring and Trending. The "monitoring and trending" program element criterion in SRP-LR 
Section A.1.2.3.5 can be summarized as follows: 

• Monitoring and trending activities should be described and provide predictability of the 
extent of degradation and thus effect timely corrective or mitigative actions. 

• This program element describes how the data collected are evaluated and may also 
include trending for a forward look. The parameter or indicator trended should be 
described. 

The applicant stated in the Electrical Wooden Poles/Structures Inspection Program (Unit 2 only) 
that this is not a trending activity. The applicant further stated the 1 O-year inspection provides 
for timely identification of aging effects, with reports generated and responded to in a timely 
manner. The first inspection will be performed within a 5-year period, prior to the expiration of 
the current license. 

The staff determined that for visual inspection, this program element satisfies the criteria Of 
SRP-LR Section A.1.2.3.5. The staff finds that the applicant's first inspection will be performed 
within a 5-year period prior to the expiration of the current license and every 10 years after, 
based on industry experience. In-house reviews of the results shall be performed to confirm that 
the wooden poles are capable of continuing to perform their intended functions through the next 
inspection cycle. For these reasons, the staff finds the applicant's "monitoring and trending" 
program element acceptable. 

Acceptance Criteria. The "acceptance criteria" program element criterion in SRP-LR 
Section A.1.2.3.6 can be summarized as follows: 

• The acceptance criteria of the program and its basis should be described. The 
acceptance criteria, against which the need for corrective actions will be evaluated, 
should ensure that the SC intended function(s) are maintained under all CLB design 
conditions during the period of extended operation. 

• The program should include a methodology for analyzing the results against applicable 
acceptance criteria. 
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* Qualitative inspections should be performed to the same predetermined criteria as
quantitative inspections by personnel in accordance with the ASME Code and through
approved site-specific programs.

The applicant stated in the Electrical Wooden Poles/Structures Inspection Program (Unit 2 only)
that the acceptance criteria is no unacceptable indications of loss of material, or change in
material properties are found as determined by a qualified inspector.

During the audit and review, the staff reviewed this program element from the applicant's
program basis documents to determine whether it satisfies the criteria of SRP-LR
Section A. 1.2.3.6. The staff found that the applicant's Electrical Wooden Poles/Structures
Inspection Program (Unit 2 only) procedure specified the inspection methods and any applicable
acceptance or rejection criteria. In addition, the applicant will develop detailed qualification and
experience requirements for personnel performing the inspections. The inspection results will be
used to evaluate the capability of a degraded pole to assess its ability to continue performing its
load-carrying intended functions. The staff confirmed that the "acceptance criteria" program
element satisfies the criterion defined in SRP-LR Section A.1.2.3.6. On this basis, the staff finds
this program element acceptable.

Corrective Actions. The adequacy of the applicant's 10 CFR Part 50 Appendix B Program,
associated with this program element, is discussed in SER Section 3.0.4.

The staff reviewed the other aspects of this program to determine whether or not it satisfies the
criteria defined in SRP-LR Section A.1.2.3.7. The staff finds the requirements of 10 CFR Part
50, Appendix B, acceptable to address corrective actions. On this basis, the staff finds this
program element acceptable.

Confirmation Process. The adequacy of the applicant's 10 CFR Part 50, Appendix B Program,
associated with this program element, is addressed in SER Section 3.0.4.
The staff reviewed the other aspects of this program to determine whether or not it satisfies the
criteria defined in SRP-LR Section A. 1.2.3.8. The staff finds the requirements of 10 CFR Part
50, Appendix B, acceptable to address a confirmation process. On this basis, the staff finds this
program element acceptable.

Administrative Controls. The adequacy of the applicant's 10 CFR Part 50, Appendix B Program,
associated with this program element, is addressed in SER Section 3.0.4.

The staff reviewed the other aspects of this program element to determine whether or not it
satisfies the criteria defined in SRP-LR Section A.1.2.3.9. The staff finds the requirements of
10 CFR Part 50, Appendix B, acceptable to address administrative controls. On this basis, the
staff finds this program element acceptable.

Operatingq Experience. The "operating experience" program element criteria in SRP-LR
Section A.1.2.3.10 can be summarized as follows:

Operating experience should provide objective evidence to support the conclusion that
the effects of aging will be managed adequately so that the SC intended function(s) will
be maintained during the period of extended operation.
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• Qualitative inspections should be performed to the same predetermined criteria as 
quantitative inspections by personnel in accordance with the ASME Code and through 
approved site-specific programs. 

The applicant stated in the Electrical Wooden Poles/Structures Inspection Program (Unit 2 only) 
that the acceptance criteria is no unacceptable indications of loss of material, or change in 
material properties are found as determined by a qualified inspector. 

During the audit and review, the staff reviewed this program element from the applicant's 
program basis documents to determine whether it satisfies the criteria of SRP-LR 
Section A.1.2.3.6. The staff found that the applicant's Electrical Wooden Poles/Structures 
Inspection Program (Unit 2 only) procedure specified the inspection methods and any applicable 
acceptance or rejection criteria. In addition, the applicant will develop detailed qualification and 
experience requirements for personnel performing the inspections. The inspection results will be 
used to evaluate the capability of a degraded pole to assess its ability to continue performing its 
load-carrying intended functions. The staff confirmed that the "acceptance criteria" program 
element satisfies the criterion defined in SRP-LR Section A.1.2.3.6. On this basis, the staff finds 
this program element acceptable. 

Corrective Actions. The adequacy of the applicant's 10 CFR Part 50 Appendix B Program, 
associated with this program element, is discussed in SER Section 3.0.4. 

The staff reviewed the other aspects of this program to determine whether or not it satisfies the 
criteria defined in SRP-LR Section A.1.2.3.7. The staff finds the requirements of 10 CFR Part 
50, Appendix B, acceptable to address corrective actions. On this basis, the staff finds this 
program element acceptable. 

Confirmation Process. The adequacy of the applicant's 10 CFR Part 50, Appendix B Program, 
associated with this program element, is addressed in SER Section 3.0.4. 
The staff reviewed the other aspects of this program to determine whether or not it satisfies the 
criteria defined in SRP-LR Section A.1.2.3.B. The staff finds the requirements of 10 CFR Part 
50, Appendix B, acceptable to address a confirmation process. On this basis, the staff finds this 
program element acceptable. 

Administrative Controls. The adequacy of the applicant's 10 CFR Part 50, Appendix B Program, 
associated with this program element, is addressed in SER Section 3.0.4. 

The staff reviewed the other aspects of this program element to determine whether or not it 
satisfies the criteria defined in SRP-LR Section A.1.2.3.9. The staff finds the requirements of 
10 CFR Part 50, Appendix B, acceptable to address administrative controls. On this basis, the 
staff finds this program element acceptable. 

Operating Experience. The "operating experience" program element criteria in SRP-LR 
Section A.1.2.3.1 0 can be summarized as follows: 

• Operating experience should provide objective evidence to support the conclusion that 
the effects of aging will be managed adequately so that the SC intended function(s} will 
be maintained during the period of extended operation. 
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The applicant may have to commit to providing operating experience in the future for
new programs to confirm their effectiveness.

The applicant stated in the Electrical Wooden Poles/Structures Inspection Program that this
AMP is a new program and there is no plant-specific program operating experience for program
effectiveness. Industry operating experience that forms the basis for the program is described in
the operating experience element of the SRP-LR. Industry and plant-specific operating
experience will be evaluated in the development and implementation of this program. As
additional operating experience is obtained, lessons learned will be appropriately incorporated
into the program.

During the audit and review, the staff reviewed the operating experience evaluation reports and
also interviewed the applicant's technical personnel and confirmed that plant-specific operating
experience revealed no degradation not bounded by industry experience. The applicant also
indicated that as additional operating experience is obtained, lessons learned will be
appropriately incorporated into the program. The staff determined that these operating
experience events provide objective evidence that the Electrical Wooden Poles/Structures
Inspection Program will provide timely detection of aging degradation and corrective action.

The staff confirmed that the "operating experience" program element satisfies the criterion
defined in SRP-LR Section A.1.2.3.10. On this basis, the staff finds this program element
acceptable.

Based on its review of the operating experience and discussions with the applicant's technical
staff, the staff concludes that the applicant's Electrical Wooden Poles/Structures Inspection
Program will adequately manage the aging effects identified in the LRA for which this AMP is
credited.

UFSAR Supplement. The applicant provided the UFSAR supplement for the Electrical Wooden
Poles/Structures Inspection Program in LRA Section A.1.13. The staff reviewed this Section and
finds the UFSAR supplement information an adequate summary description of the program, as
required by 10 CFR 54.21(d).

Conclusion. Based on its review of the applicant's Electrical Wooden Poles/Structures
Inspection Program, the staff concludes that the applicant has demonstrated that effects of
aging will be adequately managed so that the intended function(s) will be maintained consistent
with the CLB for the period of extended operation, as required by 10 CFR 54.21(a)(3). The staff
also reviewed the UFSAR supplement for this AMP and concludes that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.3.3 Nickel-Alloy Nozzles and Penetrations Program

Summary of Technical Information in the Application. In LRA Section B.2,28, the applicant
described the Nickel-Alloy Nozzles and Penetrations Program as a condition monitoring
program designed to manage the effects of PWSCC in nickel-alloy RCPB components (other in
the RV closure head penetration nozzles) for Units 1 and 2.

Staff Evaluation - Regulatory Assessment Criteria. In the GALL Report, Volume 2, Tables IV.A2
and IV.C2, the staff recommends that an applicant's Water Chemistry Program and ASME
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• The applicant may have to commit to providing operating experience in the future for 
new programs to confirm their effectiveness. 

The applicant stated in the Electrical Wooden Poles/Structures Inspection Program that this 
AMP is a new program and there is no plant-specific program operating experience for program 
effectiveness. Industry operating experience that forms the basis for the program is described in 
the operating experience element of the SRP-LR. Industry and plant-specific operating 
experience will be evaluated in the development and implementation of this program. As 
additional operating experience is obtained, lessons learned will be appropriately incorporated 
into the program. 

During the audit and review, the staff reviewed the operating experience evaluation reports and 
also interviewed the applicant's technical personnel and confirmed that plant-specific operating 
experience revealed no degradation not bounded by industry experience. The applicant also 
indicated that as additional operating experience is obtained, lessons learned will be 
appropriately incorporated into the program. The staff determined that these operating 
experience events provide objective evidence that the Electrical Wooden Poles/Structures 
Inspection Program will provide timely detection of aging degradation and corrective action. 

The staff confirmed that the "operating experience" program element satisfies the criterion 
defined in SRP-LR Section A.1.2.3.1 O. On this basis, the staff finds this program element 
acceptable. 

Based on its review of the operating experience and discussions with the applicant's technical 
staff, the staff concludes that the applicant's Electrical Wooden Poles/Structures Inspection 
Program will adequately manage the aging effects identified in the LRA for which this AMP is 
credited. 

UFSAR Supplement. The applicant provided the UFSAR supplement for the Electrical Wooden 
Poles/Structures Inspection Program in LRA Section A.1.13. The staff reviewed this Section and 
finds the UFSAR supplement information an adequate summary description of the program, as 
required by 10 CFR 54.21(d). 

Conclusion. Based on its review of the applicant's Electrical Wooden Poles/Structures 
Inspection Program, the staff concludes that the applicant has demonstrated that effects of 
aging will be adequately managed so that the intended function(s) will be maintained consistent 
with the CLB for the period of extended operation, as required by 10 CFR 54.21(a)(3). The staff 
also reviewed the UFSAR supplement for this AMP and concludes that it provides an adequate 
summary description of the program, as required by 10 CFR 54.21 (d). 

3.0.3.3.3 Nickel-Alloy Nozzles and Penetrations Program 

Summary of Technical Information in the Application. In LRA Section B.2.28, the applicant 
described the Nickel-Alloy Nozzles and Penetrations Program as a condition monitoring 
program designed to manage the effects of PWSCC in nickel-alloy RCPB components (other in 
the RV closure head penetration nozzles) for Units 1 and 2. 

Staff Evaluation - Regulatory Assessment Criteria. In the GALL Report, Volume 2, Tables IV.A2 
and IV.C2, the staff recommends that an applicant's Water Chemistry Program and ASME 
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Code Section XI, Subsections IWB, IWC, and IWD Program be credited to manage cracking
due to PWSCC of nickel-alloy RV components, piping components, pressurizer components,
and some SG components (including any associated nickel-alloy welds) in the RCPB. For these
components, the staff also recommends that an applicant provide a commitment on the
application to:

Comply with applicable NRC Orders and provide a commitment in the FSAR
supplement to submit a plant-specific AMP to implement applicable (1) Bulletins
and Generic Letters and (2) staff-accepted industry guidelines.

This approach to aging management conforms to the staffs recommended aging management
guidelines provided in the following sections of the SRP-LR:

* Section 3.1.2.2.13 - Cracking due to Primary Water Stress Corrosion Cracking
(PWSCC)

" Section 3.1.2.2.16 - Cracking due to Primary Water Stress Corrosion Cracking
(PWSCC) (applicable to steel steam generator upper and lower heads, tubesheets, and
tube-to-tube sheet welds made or clad with nickel-alloy and nickel-alloy pressurizer
spray heads)

This recommended aging management approach does not apply to the nickel-alloy materials
used in the fabrication of upper RV closure head penetration nozzles and welds, SG tubes, SG
sleeves, SG plugs, or SG divider plates. For these nickel-alloy components, the GALL Report
has different aging management recommendations which may be found in the applicable AMRs
in GALL Report Tables IV.A2 for RV components or IV.D1 for recirculating SG designs.

Staff Evaluation. The staff reviewed the information in LRA Section B.2.28, the applicant's
license renewal basis document for this AMP, and other supporting information and documents
that pertain to the procedural and implementation controls for this AMP, against the regulatory
criteria summarized in the above Staff Evaluation section.

The staff noted that, in LRA Tables 3.1.2-1 3.1.2-3, the applicant credited its Nickel-Alloy
Nozzles and Penetrations Program, as the basis for managing cracking due to PWSCC in the
majority of the nickel-alloy component commodity groups used in the fabrication of the RVs,
pressurizers, Class 1 piping systems, and SGs for Units 1 and 2. The staff also noted that the
applicant's Nickel-Alloy Nozzles and Penetration Program does not have a specific
corresponding program in the GALL Report, Volume 2, Chapter XI. The staff determined that
that if the applicant was tying its basis for aging management to the Nickel-Alloy Nozzles and
Penetrations Program, then the AMP must be defined as plant-specific in the LRA.

In RAI B.2.28-1, dated June 5, 2008, the staff requested that the applicant justify why the
Nickel-Alloy Nozzles and Penetration Program had not been identified as a plant-specific
AMP and the program elements for this AMP provided in the LRA. (Note: The staff evaluates
the applicant's response to RAI B.2.28-1 later in this evaluation in conjunction with the staff's
evaluation of the applicant's response to RAI B.2.28-2).
The staff reviewed the applicant's response and finds that it adequately identified that intent of

the Nickel-Alloy Nozzles and Penetrations Program was to commit toward development of a

3-163

Code Section XI, Subsections IWB, IWC, and IWD Program be credited to manage cracking 
due to PWSCC of nickel-alloy RV components, piping components, pressurizer components, 
and some SG components (including any associated nickel-alloy welds) in the RCPB. For these 
components, the staff also recommends that an applicant provide a commitment on the 
application to: 

Comply with applicable NRC Orders and provide a commitment in the FSAR 
supplement to submit a plant-specific AMP to implement applicable (1) Bulletins 
and Generic Letters and (2) staff-accepted industry guidelines. 

This approach to aging management conforms to the staff's recommended aging management 
guidelines provided in the following sections of the SRP-LR: 

• Section 3.1.2.2.13 - Cracking due to Primary Water Stress Corrosion Cracking 
(PWSCC) 

• Section 3.1.2.2.16 - Cracking due to Primary Water Stress Corrosion Cracking 
(PWSCC) (applicable to steel steam generator upper and lower heads, tubesheets, and 
tube-to-tube sheet welds made or clad with nickel-alloy and nickel-alloy pressurizer 
spray heads) 

This recommended aging management approach does not apply to the nickel-alloy materials 
used in the fabrication of upper RV closure head penetration nozzles and welds, SG tubes, SG 
sleeves, SG plugs, or SG divider plates. For these nickel-alloy components, the GALL Report 
has different aging management recommendations which may be found in the applicable AMRs 
in GALL Report Tables IV.A2 for RV components or IV.D1 for recirculating SG designs. 

Staff Evaluation. The staff reviewed the information in LRA Section B.2.28, the applicant's 
license renewal basis document for this AMP, and other supporting information and documents 
that pertain to the p~ocedural and implementation controls for this AMP, against the regulatory 
criteria summarized in the above Staff Evaluation section. 

The staff noted that, in LRA Tables 3.1.2-1 3.1.2-3, the applicant credited its Nickel-Alloy 
Nozzles and Penetrations Program, as the basis for managing cracking due to PWSCC in the 
majority of the nickel-alloy component commodity groups used in the fabrication of the RVs, 
pressurizers, Class 1 piping systems, and SGs for Units 1 and 2. The staff also noted that the 
applicant's Nickel-Alloy Nozzles and Penetration Program does not have a specific 
corresponding program in the GALL Report, Volume 2, Chapter XI. The staff determined that 
that if the applicant was tying its basis for aging management to the Nickel-Alloy Nozzles and 
Penetrations Program, then the AMP must be defined as plant-specific in the LRA. 

In RAI B.2.28-1, dated June 5, 2008, the staff requested that the applicant justify why the 
Nickel-Alloy Nozzles and Penetration Program had not been identified as a plant-specific 
AMP and the program elements for this AMP provided in the LRA. (Note: The staff evaluates 
the applicant's response to RAI B.2.28-1 later in this evaluation in conjunction with the staff's 
evaluation of the applicant's response to RAI B.2.28-2). 

The staff reviewed the applicant's response and finds that it adequately identified that intent of 
the Nickel-Alloy Nozzles and Penetratio"ns Program was to commit toward development of a 
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plant-specific AMP as stated in LRA Section A.1.28. The commitment includes the
implementation of NRC Orders, Bulletins and GLs, and staff-accepted industry guidelines. This
clarification removed the perceived linkage to the applicant's stated Nickel-Alloy Nozzles and
Penetrations Program, which was only included as a review guide and therefore no program
elements are described. Therefore, the staffs concern described in RAI B.2.28-1 is resolved.

The staff noted that in the specific AMR items for PWR nickel-alloy components in GALL Report
Tables IV.A2, IV.C2, and IV.D1, the staff recommends that the type of commitment mentioned
in the staff evaluation be credited, in part, as the basis for managing the effects of aging for the
a vast majority of the nickel-alloy components within the scope of the LRA. The staff reviewed
the technical and regulatory information in the Nickel-Alloy Nozzles and Penetrations Program
and verified that the applicant had provided the following commitments for its nickel-alloy
components in LRA Table A.4-1 for Unit 1 (Commitment No. 15) and in LRA Table A.5-1 for
Unit 2 (Commitment No. 17):

For the Nickel-Alloy Nozzles and Penetrations Program, regarding activities for
managing the aging of nickel-alloy components and nickel-alloy clad components
susceptible to primary water stress corrosion cracking - PWSCC (other than
upper reactor vessel closure head nozzles and penetrations), BVPS commits to
develop a plant-specific aging management program that will implement
applicable: 1. NRC Orders, Bulletins and Generic Letters; and, 2. Staff-accepted
industry guidelines.

The staff noted, however, that the applicant did not specifically identify which nickel-alloy
component commodity groups at Units 1 and 2 were specifically within the scope of the
applicant's Nickel-Alloy Nozzles and Penetrations Program and these regulatory commitments.

In RAI B.2.28-2, dated June 5, 2008, the staff requested that the applicant clarify which
nickel-alloy component commodity groups at Units 1 and 2 are within the scope of the
applicant's Nickel-Alloy Nozzles and Penetrations Program and the scope of LRA Commitments
No. 15 and No. 17 for Unit 1 and Unit 2, respectively.

In its response to RAIs B.2.28-1 and B.2.28-2, dated July 21, 2008 the applicant stated that the
Nickel-Alloy Nozzles and Penetrations Program was not intended to be defined as an AMP with
the 10 program elements recommended in SRP-LR Section A. 1.2.3. The applicant clarified that,
instead, the Nickel-Alloy Nozzles and Penetrations Program was intended to identify and
establish the applicable commitment for nickel-alloy components other than those in the upper
RV closure head, as recommended in GALL Report Tables IV.A2 for PWR RV components,
IV.C2 for PWR piping and pressurizer components, and IV.D1 for recirculating SG components.
The applicant explained that Nickel-Alloy Nozzles and Penetrations Program was incorporated
into the LRA only to establish the wording for the LRA's commitments for ASME Code Class 1
nickel-alloy components and pressure retaining welds and to simplify identification and review of
the relevant AMRs in the application.

The applicant explained that in order to resolve this issue, it amended the LRA for BVPS to
delete the Nickel-Alloy Nozzles and Penetrations Program and to revise UFSAR Supplement
Section A. 1.28. The applicant also stated that, in order to properly cross-reference to the
appropriate commitments, the relevant AMRs in LRA Tables 3.1.2-1 are amended to delete
references to the Nickel-Alloy Nozzles and Penetrations Program, and instead, include
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plant-specific AMP as stated in LRA Section A.1.2B. The commitment includes the 
implementation of NRC Orders, Bulletins and GLs, and staff-accepted industry guidelines. This 
clarification removed the perceived linkage to the applicant's stated Nickel-Alloy Nozzles and 
Penetrations Program, which was only included as a review guide and therefore no program 
elements are described. Therefore, the staffs concern described in RAI B.2.2B-1 is resolved. 

The staff noted that in the specific AMR items for PWR nickel-alloy components in GALL Report 
Tables IV.A2, IV.C2, and IV.D1, the staff recommends that the type of commitment mentioned 
in the staff evaluation be credited, in part, as the basis for managing the effects of aging for the 
a vast majority of the nickel-alloy components within the scope of the LRA. The staff reviewed 
the technical and regulatory information in the Nickel-Alloy Nozzles and Penetrations Program 
and verified that the applicant had provided the following commitments for its nickel-alloy 
components in LRA Table A.4-1 for Unit 1 (Commitment No. 15) and in LRA Table A.5-1 for 
Unit 2 (Commitment No. 17): 

For the Nickel-Alloy Nozzles and Penetrations Program, regarding activities for 
managing the aging of nickel-alloy components and nickel-alloy clad components 
susceptible to primary water stress corrosion cracking - PWSCC (other than 
upper reactor vessel closure head nozzles and penetrations), BVPS commits to 
develop a plant-specific aging management program that will implement 
applicable: 1. NRC Orders, Bulletins and Generic Letters; and, 2. Staff-accepted 
industry guidelines. 

The staff noted, however, that the applicant did not specifically identify which nickel-alloy 
component commodity groups at Units 1 and 2 were specifically within the scope of the 
applicant's Nickel-Alloy Nozzles and Penetrations Program and these regulatory commitments. 

In RAI B.2.2B-2, dated June 5, 200B, the staff requested that the applicant clarify which 
nickel-alloy component commodity groups at Units 1 and 2 are within the scope of the 
applicant's Nickel-Alloy Nozzles and Penetrations Program and the scope of LRA Commitments 
No. 15 and No. 17 for Unit 1 and Unit 2, respectively. 

In its response to RAls B.2.2B-1 and B.2.2B-2, dated July 21, 200B the applicant stated that the 
Nickel-Alloy Nozzles and Penetrations Program was not intended to be defined as an AMP with 
the 10 program elements recommended in SRP-LR Section A.1.2.3. The applicant clarified that, 
instead, the Nickel-Alloy Nozzles and Penetrations Program was intended to identify and 
establish the applicable commitment for nickel-alloy components other than those in the upper 
RV closure head, as recommended in GALL Report Tables IV.A2 for PWR RV components, 
IV.C2 for PWR piping and pressurizer components, and IV.D1 for recirculating SG components. 
The applicant explained that Nickel-Alloy Nozzles and Penetrations Program was incorporated 
into the LRA only to establish the wording for the LRA's commitments for ASME Code Class 1 
nickel-alloy components and pressure retaining welds and to simplify identification and review of 
the relevant AMRs in the application. 

The applicant explained that in order to resolve this issue, it amended the LRA for BVPS to 
delete the Nickel-Alloy Nozzles and Penetrations Program and to revise UFSAR Supplement 
Section A.1.2B. The applicant also stated that, in order to properly cross-reference to the 
appropriate commitments, the relevant AMRs in LRA Tables 3.1.2-1 are amended to delete 
references to the Nickel-Alloy Nozzles and Penetrations Program, and instead, include 
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references to the commitments provided in UFSAR Supplement Tables A.4-1 for Unit 1
(Commitment No. 15) and A.5-1 for Unit 2 (Commitment No. 17). The staff verified that the
applicant has made the applicable amendments of the LRA.

Based on its review, the staff finds that the applicant's responses to RAIs B.2.28-1 and B.2.28-2
are acceptable because the applicant has amended the LRA to delete the Nickel-Alloy Nozzles
and Penetrations Program and the UFSAR supplement for this AMP from the scope of license
renewal and has amended the AMR items for the nickel-alloy Class 1 components to directly
refer to the applicant's aging management commitments for ASME Code Class 1 nickel-alloy
components and pressure retaining welds. Therefore, the staff's concerns described in RAIs
B.2.28-1 and RAI 2.28-2 are resolved.

With respect to the acceptability of these commitments, the staff finds the provisions of LRA
Commitments No. 15 for Unit 1 and No. 17 for Unit 2 acceptable because they conform to the
commitment criteria recommendations discussed in the Staff Evaluation Section of this
evaluation. The staff also verified that LRA Table A.4-1 indicates that Commitment No. 15 for
Unit 1 is scheduled for implementation by January 29, 2016, and that Commitment No. 17 for
Unit 2 is scheduled for implementation by May 27, 2027. The staff finds these implementation
dates acceptable for aging management during the period of extended operation because the
operating licenses for Units 1 and 2 will expire on January 29, 2016 and May 27, 2027,
respectively.

Thus, the staff finds that the applicant's revised aging management basis for the ASME
Code Class 1 nickel-alloy components acceptable because: (a) the relevant AMRs for these
nickel-alloy components appropriately reflect and credit the applicant Water Chemistry Program,
ASME Code Section XI Inservice Inspection, Subsections IWB, IWC and IWD Program; (b) the
applicable AMRs have been amended to delete references to Nickel-Alloy Nozzles and
Penetrations Program and instead to point directly to the applicant commitments for nickel-alloy
components and pressure retaining welds provided in UFSAR Supplement Table A.4-1 for
Unit 1 (Commitment No.15) and UFSAR Supplement Table A.5-1 for Unit 2 (Commitment No.
17); and (c) the change in the AMRs makes the AMRs for these components consistent with the
AMRs for nickel-alloy components described in the GALL Report Revision 1, Volume 2,
Tables IV.A2, IV.C2, and IV.D1.

Since the staff has accepted the applicant's basis for deleting this AMP from the LRA, the staff
finds that there is no reason to perform a program element- by- program element evaluation of
the Nickel-Alloy Nozzles and Penetrations Program that was originally docketed in the LRA.

Operating Experience. The staff noted that the industry experience identified in NRC Bulletins
2003-02 and 2004-02 is applicable to the applicant's Nickel-Alloy Nozzles and Penetrations
Program. The staff considers this AMP to be an existing program because the applicant is
already implementing its current regulatory commitments for non-RV closure head penetration
nozzle nickel-alloy components, as confirmed in its responses to NRC Bulletin 2003-02, dated
September 19, 2003, December 2, 2003, December 29, 2004, and May 24, 2005, and to NRC
Bulletin 2004-01 dated July 27, 2004, December 29, 2004, and May 19, 2005.

In RAI B.2.28-3, Part A, dated June 5, 2008, the staff requested that the applicant clarify
whether NRC Bulletins 2003-02 and 2004-01, the applicant's responses to these Bulletins, and
any regulatory commitments made in response to these Bulletins are within the scope of the
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references to the commitments provided in UFSAR Supplement Tables A.4-1 for Unit 1 
(Commitment No. 15) and A.5-1 for Unit 2 (Commitment No. 17). The staff verified that the 
applicant has made the applicable amendments of the LRA. 

Based on its review, the staff finds that the applicant's responses to RAls B.2.28-1 and B.2.28-2 
are acceptable because the applicant has amended the LRA to delete the Nickel-Alloy Nozzles 
and Penetrations Program and the UFSAR supplement for this AMP from the scope of license 
renewal and has amended the AMR items for the nickel-alloy Class 1 components to directly 
refer to the applicant's aging management commitments for ASME Code Class 1 nickel-alloy 
components and pressure retaining welds. Therefore, the staff's concerns described in RAls 
B.2.28-1 and RAI 2.28-2 are resolved. 

With respect to the acceptability of these commitments, the staff finds the provisions of LRA 
Commitments No. 15 for Unit 1 and No. 17 for Unit 2 acceptable because they conform to the 
commitment criteria recommendations discussed in the Staff Evaluation Section of this 
evaluation. The staff also verified that LRA Table A.4-1 indicates that Commitment No. 15 for 
Unit 1 is scheduled for implementation by January 29,2016, and that Commitment No. 17 for 
Unit 2 is scheduled for implementation by May 27,2027. The staff finds these implementation 
dates acceptable for aging management during the period of extended operation because the 
operating licenses for Units 1 and 2 will expire on January 29,2016 and May 27,2027, 
respectively. 

Thus, the staff finds that the applicant's revised aging management basis for the ASME 
Code Class 1 nickel-alloy components acceptable because: (a) the relevant AMRs for these 
nickel-alloy components appropriately reflect and credit the applicant Water Chemistry Program, 
ASME Code Section XI Inservice Inspection, Subsections IWB, IWC and IWD Program; (b) the 
applicable AMRs have been amended to delete references to Nickel-Alloy Nozzles and 
Penetrations Program and instead to point directly to the applicant commitments for nickel-alloy 
components and pressure retaining welds provided in UFSAR Supplement Table A.4-1 for 
Unit 1 (Commitment No.15) and UFSAR Supplement Table A.5-1 for Unit 2 (Commitment No. 
17); and (c) the change in the AMRs makes the AMRs for these components consistent with the 
AMRs for nickel-alloy components described in the GALL Report Revision 1, Volume 2, 
Tables IV.A2, IV.C2, and IV.D1. 

Since the staff has accepted the applicant's basis for deleting this AMP from the LRA, the staff 
finds that there is no reason to perform a program element- by- program element evaluation of 
the Nickel-Alloy Nozzles and Penetrations Program that was originally docketed in the LRA. 

Operating Experience. The staff noted that the industry experience identified in NRC Bulletins 
2003-02 and 2004-02 is applicable to the applicant's Nickel-Alloy Nozzles and Penetrations 
Program. The staff considers this AMP to be an existing program because the applicant is 
already implementing its current regulatory commitments for non-RV closure head penetration 
nozzle nickel-alloy components, as confirmed in its responses to NRC Bulletin 2003-02, dated 
September 19, 2003, December 2, 2003, December 29, 2004, and May 24, 2005, and to NRC 
Bulletin 2004-01 dated July 27,2004, December 29,2004, and May 19, 2005. 

In RAI B.2.28-3, Part A, dated June 5, 2008, the staff requested that the applicant clarify 
whether NRC Bulletins 2003-02 and 2004-01, the applicant's responses to these Bulletins, and 
any regulatory commitments made in response to these Bulletins are within the scope of the 
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applicant's Nickel-Alloy Nozzles and Penetrations Program and the license renewal
commitment(s) for this program for Unit 1 or Unit 2.

The staff also determined as part of its review of the CLB that on February 27, 2007, the
applicant provided a supplemental commitment on monitoring activities for nickel-alloy dissimilar
metal welds used in the Unit 1 pressurizer design, and that the NRC approved these actions in
a Confirmatory Action Letter dated March 20, 2007.

In RAI B.2.28-3, Part B, dated June 5, 2008, the staff requested that the applicant clarify
whether its letter of February 27, 2007 and any commitments or actions made in this letter, and
staff's basis for approval in the Confirmatory Action Letter of March 20, 2007, are within the
scope of the applicant's Nickel-Alloy Nozzles and Penetrations Program and the applicable
license renewal commitment(s) for this program for Unit 1 or Unit 2.

In RAI B.2.28-3, Part C, dated June 5, 2008, the staff requested that the applicant identify any
additional NRC generic communications, and BVPS specific response and commitments made
to these additional generic communications that are within the scope of the applicant's
Nickel-Alloy Nozzles and Penetrations Program and the applicable license renewal
commitments for this program (i.e., Commitment No. 15 for Unit 1 and/or to Commitment No. 17
for Unit 2).

In its response to RAI B.2.28-3, Parts A, B, and C, dated July 21, 2008, the applicant stated that
the LRA Section B.2.28 was not intended to be a defined AMP with 10 elements. The applicant
clarified that, instead, the Nickel-Alloy Nozzles and Penetrations Program was intended to
identify and establish the applicable commitment for nickel-alloy components other than those in
the upper RV closure head, as recommended in the GALL Report Tables IV.A2 (for PWR RV
components), IV.C2 (for PWR piping and pressurizer components), and IV.D1 (for PWR
recirculating SG components). The applicant explained that Nickel-Alloy Nozzles and
Penetrations Program was not intended to be an AMP per se, but instead was incorporated into
the LRA only to establish the commitment wording for the LRA and to simplify identification and
review of the relevant AMRs in the application.

The applicant explained that in order to resolve this issue, it has amended the LRA for BVPS to
delete the Nickel-Alloy Nozzles and Penetrations Program and to revise UFSAR Supplement
Section A.1.28. The applicant also stated that, in to order properly cross-reference to the
appropriate commitments, the relevant AMRs in LRA Tables 3.1.2-1 are amended to delete
references to the Nickel-Alloy Nozzles and Penetrations Program, and instead, include
references to the commitments provided in UFSAR Supplement Tables A.4-1 for Unit 1
(Commitment No. 15) and A.5-1 for Unit 2 (Commitment No.17). The staff confirmed that the
applicant has made the applicable amendments to the LRA.

Based on its review, the staff finds the applicant's response to RAI B.2.28-3, Parts A, B, and C
acceptable because that applicant has amended the LRA to delete the Nickel-Alloy Nozzles and
Penetrations Program and the AMR items for the nickel-alloy Class 1 components to directly
refer to the applicant's aging management commitments for these components. The staff also
finds the applicant's response acceptable because the scope of the applicant's commitments in
LRA Tables A.4-1 for Unit 1 (Commitment No. 15) A.5-1 for Unit 2 (Commitment No.17) include
the applicant's: (a) past commitments in response to applicable NRC Orders, Bulletins and GLs
on nickel-alloy component cracking (as discussed the paragraphs below), (b) future
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applicant's Nickel-Alloy Nozzles and Penetrations Program and the license renewal 
commitment(s) for this program for Unit 1 or Unit 2. 

The staff also determined as part of its review of the CLB that on February 27, 2007, the 
applicant provided a supplemental commitment on monitoring activities for nickel-alloy dissimilar 
metal welds used in the Unit 1 pressurizer design, and that the NRC approved these actions in 
a Confirmatory Action Letter dated March 20, 2007. 

In RAI B.2.28-3, Part B, dated June 5, 2008, the staff requested that the applicant clarify 
whether its letter of February 27,2007 and any commitments or actions made in this letter, and 
staff's basis for approval in the Confirmatory Action Letter of March 20, 2007, are within the 
scope of the applicant's Nickel-Alloy Nozzles and Penetrations Program and the applicable 
license renewal commitment(s) for this program for Unit 1 or Unit 2. 

In RAI B.2.28-3, Part C, dated June 5, 2008, the staff requested that the applicant identify any 
additional NRC generic communications, and BVPS specific response and commitments made 
to these additional generic communications that are within the scope of the applicant's 
Nickel-Alloy Nozzles and Penetrations Program and the applicable license renewal 
commitments for this program (i.e., Commitment No. 15 for Unit 1 and/or to Commitment No. 17 
for Unit 2). 

In its response to RAI B.2.28-3, Parts A, B, and C, dated July 21, 2008, the applicant stated that 
the LRA Section B.2.28 was not intended to be a defined AMP with 10 elements. The applicant 
clarified that, instead, the Nickel-Alloy Nozzles and Penetrations Program was intended to 
identify and establish the applicable commitment for nickel-alloy components other than those in 
the upper RV closure head, as recommended in the GALL Report Tables IV.A2 (for PWR RV 
components), IV.C2 (for PWR piping and pressurizer components), and IV.D1 (for PWR 
recirculating SG components). The applicant explained that Nickel-Alloy Nozzles and 
Penetrations Program was not intended to be an AMP per se, but instead was incorporated into 
the LRA only to establish the commitment wording for the LRA and to simplify identification and 
review of the relevant AMRs in the application. 

The applicant explained that in order to resolve this issue, it has amended the LRA for BVPS to 
delete the Nickel-Alloy Nozzles and Penetrations Program and to revise UFSAR Supplement 
Section A.1.28. The applicant also stated that, in to order properly cross-reference to the 
appropriate commitments, the relevant AMRs in LRA Tables 3.1.2-1 are amended to delete 
references to the Nickel-Alloy Nozzles and Penetrations Program, and instead, include 
references to the commitments provided in UFSAR Supplement Tables A.4-1 for Unit 1 
(Commitment No. 15) and A.5-1 for Unit 2 (Commitment No.17). The staff confirmed that the 
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Based on its review, the staff finds the applicant's response to RAI B.2.28-3, Parts A, B, and C 
acceptable because that applicant has amended the LRA to delete the Nickel-Alloy Nozzles and 
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commitments made to any NRC Orders, Bulletins and GLs on nickel-alloy component cracking
that may be issued in the future and/or (c) commitments to staff-accepted industry guidelines on
management of cracking in Class 1 nickel-alloy component during the period of extended
operation. Therefore, the staffs concerns raised in RAI B.2.28-3, Parts A, B, and C are
resolved.

The staff noted that the current NRC generic communications that relate to aging management
of cracking in the nickel-alloy components for Units 1 and 2 are NRC Order EA-03-009
(February 11, 2003), as amended in First Revised NRC Order EA-03-009 (February 20, 2004),
applicable to cracking of nickel-alloy base metal nozzles and pressure retaining welds in PWR
upper RV closure heads; NRC Bulletin 2003-02 (August 21, 2003), applicable cracking in PWR
RV bottom mounted instrumentation nozzles with nickel-alloy pressure retaining welds; and
NRC Bulletin 2004-01 (May 28, 2004), applicable to cracking in nickel-alloy components and
pressure retaining welds in PWR pressurizers. These documents are publicly available at the
following NRC public web site web addresses:

http://www. nrc.qov/reactors/operatinq/ops-experience/vessel-head-
degqradation/vessel-head-deq radation-files/order-rpv-inspections. pdf

http://adamswebsearch2.nrc.qov/idmws/doccontent.dll?library=PU ADAMSAPBN
TAD01&ID=042010213

http://www.nrc.qov/reading-rm/doc-collections/qen-
comm/bulletins/2003/bl03002.pdf

http://adamswebsearch2.nrc.gov/idmws/doccontent.dll?library=PU ADAMSAPBN
TAD01&ID=041530271

The staff verified that the applicant's responses and commitments in the CLB to the applicable
NRC Orders, Bulletins, or GLs on nickel-alloy component cracking are publicly available at the
following NRC public web site web addresses:

http://www.nrc~qov/reactors/operating/ops-experience/pressure-boundary-
integqrity/upper-head-issues/order-ea-03-009. html#reqion 1

http://www.nrc.,ov/reactors/operatincq/ops-experience/pressure-boundary-
intecjrity/bottom-head-issues/bulletin-2003-02.html#region1

http://www.nrc.qov/reactors/operatinpqops-experience/pressure-boundary-
inteqrity/pressurizer-issues/bulletin-2004-01 .html

The staff also verified that the applicant's augmented activities for its ASME Code Class 1
nickel-alloy components includes commitments made in the applicant's responses to these
generic communications. Based on this review and verification, the staff finds that the
applicant's responses to these generic communications provide clear evidence that the
applicant has incorporated applicable BVPS-specific and generic industry-wide experience to
address cracking of the ASME Code Class 1 nickel-alloy components for Units 1 and 2, and has
placed appropriate regulatory commitments for these components as part of its CLB.
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Therefore, the staff concludes that the applicant has provided an acceptable basis for managing
cracking of these components because the applicant has incorporated its current regulatory
commitments for these nickel-alloy components into LRA Commitment No. 15 for Unit 1 and
LRA Commitment No. 17 for Unit 2.

UFSAR Supplement. The applicant provided the UFSAR supplement for its Nickel-Alloy Nozzles
and Penetrations Program in LRA Section A.1.28. The staff confirms that UFSAR Supplement
A.1.28 is no longer required for the Nickel-Alloy Nozzles and Penetrations Program because, in
its letter of July 21, 2008, the applicant amended the LRA to delete the Nickel-Alloy Nozzles and
Penetrations Program and UFSAR Supplement A.1.28 for the Nickel-Alloy Nozzles and
Penetrations Program from the scope of the LRA. The staff also confirms that the applicant has
amended the AMR items for the nickel-alloy Class 1 components to directly refer to its aging
management commitments, described in UFSAR Supplement Tables A.4-1 for Unit 1
(Commitment No. 15) and A.5-1 for Unit 2 (Commitment No.17). The staff finds that these
commitments provide an acceptable basis for managing cracking in the applicant's ASME
Code Class 1 nickel-alloy components and pressure retaining welds because placement of the
commitments on the LRA is consistent with the staff's aging management guidance in SRP-LR
Sections 3.1.2.2.15 and 3.1.2.2.17 and in the applicable AMRs for these components in the
GALL Report, Revision 1, Volume 2, Tables IV.A2, IV.C2, and IV.D1.

Conclusion. Based on its review of the applicant's Nickel-Alloy Nozzles and Penetrations
Program, the staff concludes that the applicant has demonstrated that effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed
the FSAR supplement and finds that, instead of including a UFSAR supplement for the AMP,
the applicant has provided an acceptable basis for amending the LRA to delete this AMP and
UFSAR supplement for this AMP from the scope of the LRA, and instead, include applicable
commitments for these nickel-alloy components, as described UFSAR Supplement Tables A.4-1
for Unit 1 (Commitment No. 15) and A.5-1 for Unit 2 (Commitment No.17). The staff concludes
this to be an acceptable alternative method of satisfying the UFSAR supplement requirements
of 10 CFR 54.21(d).

3.0.3.3.4 Reactor Vessel Integrity Program

Summary of Technical Information in the Application. In LRA Section B.2.35, the applicant
described the existing Reactor Vessel Integrity Program as a plant-specific program.

The Reactor Vessel Integrity Program manages loss of fracture toughness due to neutron
embrittlement in reactor materials exposed to a neutron fluence exceeding 1.0E+17 n/cm 2

(E>1.0 MeV). The program is based on 10 CFR Part 50, Appendix H, "Reactor Vessel Material
Surveillance Requirements," and ASTM E185-82, "Standard Practice for Conducting
Surveillance Tests for Light-Water Cooled Nuclear Power Reactor Vessels" (incorporated by
reference into 10 CFR 50, Appendix H). The program periodically removes capsules during the
course of plant operating life to evaluate neutron embrittlement through surveillance capsule
testing and evaluation, fluence calculations, and monitoring of effective full-power years
(EFPYs). Best-estimate values of RV accumulated neutron fluence are determined by analytical
models that satisfy the guidance of Regulatory Guide (RG) 1.190, "Calculational and Dosimetry
Methods for Determining Pressure Vessel Neutron Fluence." The applicant utilizes data from
the program to determine:
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" pressure-temperature (P-T) limits, minimum temperature requirements, and end-of-life
Charpy upper-shelf energy in accordance with 10 CFR Part 50, Appendix G, "Fracture
Toughness Requirements"

" end-of-life reference temperature for pressurized thermal shock (RTPTS) values in
accordance with 10 CFR 50.61, "Fracture Toughness Requirements for Protection
Against Pressurized Thermal Shock"

The Reactor Vessel Integrity Program guides withdrawal and testing or storage of material
specimen capsules. All withdrawn capsules were tested and stored. Standby capsules at
Units 1 and 2, available for future testing, will be removed from the vessels when the neutron
fluences are approximately equivalent to the projected vessel wall neutron fluence at 60 years
of operation (corrected for lead and capacity factors). In addition, the Reactor Vessel Integrity
Program implements flux reduction programs as required by 10 CFR 50.61.

Staff Evaluation. In LRA Section B.2.35, Amendment 1, dated February 12, 2008, the applicant
described its program for managing the effects of aging on the fracture toughness properties for
low-alloy steels in the RVs for Units 1 and 2. This AMP description includes a discussion of the
RV surveillance programs for Units 1 and 2. The applicant stated that its methods for monitoring
the effects of neutron embrittlement will comply with 10 CFR Part 50, Appendix H and
ASTM E 185-82, "Standard Practice for Conducting Surveillance Tests for Light-Water Cooled
Nuclear Power Reactor Vessels," which is incorporated by reference into 10 CFR Part 50,
Appendix H.

This AMP evaluates neutron embrittlement for all RV materials with projected neutron exposure
greater than 1017 n/cm2 (E > 1.0 MeV) after 60 years of operation. The AMP monitors changes in
the RV materials' upper shelf energy (USE) values and nil-ductility transition temperature
(RTNDT) values for the purpose of supporting the development of P-T limit curves and
pressurized thermal shock assessments. USE and RTNDT values are calculated using RG 1.99,
Revision 2, "Radiation Embrittlement of Reactor Vessel Materials."
The calculation methodologies in RG 1.99, Revision 2 prescribe the use of either chemistry data
from the RG or credible plant-specific surveillance capsule data.

The staff reviewed the applicant's description of its RV Integrity AMP for Units 1 and 2 to
determine whether the AMP is adequate for managing the effects of aging on the RVs. The staff
confirmed that the applicant's description of the RV surveillance program for Units 1 and 2 in the
Reactor Vessel Integrity Program is consistent with GALL AMP XI.M31, "Reactor Vessel
Surveillance." The applicant's Reactor Vessel Integrity Program description includes a
discussion of specific aspects of the RV surveillance capsule withdrawal schedules for Units 1
and 2 for the period of extended operation. Surveillance Capsules U, V, W, and Y were
removed from the Unit 1 RV and tested. There is currently one surveillance capsule
(Surveillance Capsule X) and three standby surveillance capsules (Surveillance Capsules T, Z,
and S) remaining in the Unit 1 RV. UFSAR Table 4.5-3 for Unit 1 documents the withdrawal time
for Surveillance Capsule X as 25.9 EFPY, based on a projected capsule neutron fluence of 5.87

19 
2

x 10 n/cm2 (E > 1.0 MeV), which is equivalent to the peak RV inner wall exposure at 45 EFPY.
The estimated Surveillance Capsule X withdrawal date is 2013. The withdrawal and testing of
Surveillance Capsule X satisfies ASTM E185-82 specifications for the original 40-year license
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term. The three standby surveillance capsules will be exposed to additional neutron flux,
providing a source for future surveillance data that will be used to monitor neutron embrittlement
for the extended period of operation. The applicant has removed and tested Surveillance
Capsules U, V, W, and X at Unit 2. No additional capsules are required to satisfy the ASTM E
185-82 specifications for the original 40-year license term. Two standby surveillance capsules
(Surveillance Capsules Y and Z) remain in the Unit 2 RV. The applicant stated that one of these

capsules will be removed at a peak neutron fluence exposure of approximately 8.48 x 1019
n/cm2 (E > 1.0 MeV), which corresponds to the peak RV inner wall exposure at 72 EFPY. The
corresponding capsule withdrawal time is 23.5 EFPY, and the projected withdrawal date is
2014. The applicant stated that the second capsule will remain in the RV to provide neutron
fluence monitoring and will be available for future testing.

The staff found that the applicant's description of the Reactor Vessel Integrity Program for
Units 1 and 2 acceptable because the surveillance program design, the capsule withdrawal
schedule, and the evaluation of test results are consistent with ASTM E185-82. As capsules are
withdrawn from the RV, specimens are stored for future reconstitution, if needed. The program
manages the remaining standby capsules to achieve the withdrawal of at least one capsule
when the capsule neutron fluence is greater than, but less than two times, the 60-year
maximum RV neutron fluence. The remaining standby capsules will be managed for optimal
neutron exposure and meaningful metallurgical data, if additional license renewals are sought.
The program manages the review and updating of 60-year neutron fluence projections to
support the preparation of new P-T limit curves and RTPTS calculations for altered RV exposure
conditions.

The staff noted that the applicant included a statement in the Reactor Vessel Integrity Program
indicating that the AMP requires all surveillance specimens removed from RVs for Units 1 and
2, both tested and untested, to remain in storage.

In RAI B.2.35-1, dated March 21, 2008, the staff requested that the applicant provide a formal
commitment to implement this requirement.

Specifically, the staff requested the applicant provide a commitment to store and maintain
standby surveillance capsules in a condition that would permit their future use through the end
of the period of extended operation.

In its response to RAI B.2.35-1, dated April 18, 2008, the applicant stated that it has added
Commitment No. 27 to LRA Table A.4-1 (Unit 1) and Commitment No. 30 to LRA Table A.5-1
(Unit 2). Both commitments read as follows:

As part of the Reactor Vessel Integrity Program, FENOC [the applicant] will store
and maintain standby surveillance capsules in a condition that would permit their
future use through the end of the period of extended operation.

Based on its review, the staff finds the applicant's response to RAI B.2.35-1 acceptable because
the applicant has added commitments to the LRA for Units 1 and 2 to store and maintain
standby surveillance capsules in a condition that would permit their future use through the end
of the period of extended operation. The staff confirms that the applicant has added these

3-170

term. The three standby surveillance capsules will be exposed to additional neutron flux, 
providing a source for future surveillance data that will be used to monitor neutron embrittlement 
for the extended period of operation. The applicant has removed and tested Surveillance 
Capsules U, V, W, and X at Unit 2. No additional capsules are required to satisfy the ASTM E 
185-82 specifications for the original 40-year license term. Two standby surveillance capsules 
(Surveillance Capsules Y and Z) remain in the Unit 2 RV. The applicant stated that one of these 

capsules will be removed at a peak neutron fluence exposure of approximately 8.48 x 10
19 

2 
n/cm (E > 1.0 MeV), which corresponds to the peak RV inner wall exposure at 72 EFPY. The 
corresponding capsule withdrawal time is 23.5 EFPY, and the projected withdrawal date is 
2014. The applicant stated that the second capsule will remain in the RV to provide neutron 
fluence monitoring and will be available for future testing. 

The staff found that the applicant's description of the Reactor Vessel Integrity Program for 
Units 1 and 2 acceptable because the surveillance program design, the capsule withdrawal 
schedule, and the evaluation of test results are consistent with ASTM E185-82. As capsules are 
withdrawn from the RV, specimens are stored for future reconstitution, if needed. The program 
manages the remaining standby capsules to achieve the withdrawal of at least one capsule 
when the capsule neutron fluence is greater than, but less than two times, the 60-year 
maximum RV neutron fluence. The remaining standby capsules will be managed for optimal 
neutron exposure and meaningful metallurgical data, if additional license renewals are sought. 
The program manages the review and updating of 60-year neutron fluence projections to 
support the preparation of new P-T limit curves and RT PTS calculations for altered RVexposure 
conditions. 

The staff noted that the applicant included a statement in the Reactor Vessel Integrity Program 
indicating that the AMP requires all surveillance specimens removed from RVs for Units 1 and 
2, both tested and untested, to remain in storage. 

In RAI B.2.35-1, dated March 21, 2008, the staff requested that the applicant provide a formal 
commitment to implement this requirement. 

Specifically, the staff requested the applicant provide a commitment to store and maintain 
standby surveillance capsules in a condition that would permit their future use through the end 
of the period of extended operation. 

In its response to RAI B.2.35-1, dated April 18, 2008, the applicant stated that it has added 
Commitment No. 27 to LRA Table A.4-1 (Unit 1) and Commitment No. 30 to LRA Table A.5-1 
(Unit 2). Both commitments read as follows: 

As part of the Reactor Vessel Integrity Program, FENOC [the applicant] will store 
and maintain standby surveillance capsules in a condition that would permit their 
future use through the end of the period of extended operation. 

Based on its review, the staff finds the applicant's response to RAI B.2.35-1 acceptable because 
the applicant has added commitments to the LRA for Units 1 and 2 to store and maintain 
standby surveillance capsules in a condition that would permit their future use through the end 
of the period of extended operation. The staff confirms that the applicant has added these 

3-170 



commitments to LRA Tables A.4-1 (Unit 1) and A.5-1 (Unit 2) as part of Amendment No. 6 to the
LRA. Therefore, the staffs concern described in RAI B.2.35-1 is resolved.

In LRA B.2.35, the applicant also discussed its Operating Experience Program element as part
of its description of the Reactor Vessel Integrity Program. The applicant stated in its discussion
of this program element that the AMP has provided materials data and dosimetry for monitoring
of radiation embrittlement since plant startup. The staff has approved the use of this program for
the current 40-year license term. Surveillance capsules have been withdrawn during the current
operating period, and the data from these surveillance capsules have been used to verify and
project the embrittlement behavior of RV beltline materials. Calculations have been performed
as required to project RTNDT for PTS and USE values at the end of the period of extended

operation. P-T limit curves assure reactor coolant system operation within required safety
margins, and are revised prior to exceeding specified RV neutron fluence limits. The applicant
discussed actions to manage the RV neutron fluence at the location of the limiting material
(Lower Shell Plate B6903-1) in the RV for Unit 1. Starting with RFO 11 (1995), the applicant
instituted a neutron flux management program to manage the effects of the neutron fluence on
the RTPTS value for the limiting RV material at Unit 1. The applicant also described

enhancements made to the Reactor Vessel Integrity Program as a result of its self-assessment
of the program in 2001. These program enhancements enabled the applicant to better
document and control technical information used within the program and provides reasonable
assurance that the Reactor Vessel Integrity Program is effective. The staff confirmed that the
applicant's discussion of the Operating Experience Program element satisfies the criteria
defined in the GALL Report and in SRP-LR Section A.1.2.3.10. Therefore, the staff finds this
program element acceptable.

Based on its description of the program and its response to RAI B.2.35, the staff determines that
the applicant's Reactor Vessel Integrity Program for Units 1 and 2 is acceptable because: (a)
the proposed surveillance capsule withdrawal schedule provides reasonable assurance that
neutron-induced embrittlement in low-alloy steel RV base metals and their associated welds will
be adequately monitored during the extended period of operation; and (b) the applicant's RV
surveillance program for Units 1 and 2 complies with the requirements of the 10 CFR Part 50,
Appendix H.

UFSAR Supplement. The applicant provided the UFSAR supplement summary description for
the Reactor Vessel Integrity Program in LRA Section A.1.35. The staff reviewed this
Section and determined that the information in the supplement is an adequate summary
description of the program, as required by 10 CFR 54.21(d).

Conclusion. Based on its review of the applicant's Reactor Vessel Integrity Program, the staff
finds that the program elements are consistent with GALL AMP XI.M31. The staff concludes that
the applicant has demonstrated that the effects of aging will be adequately managed so that the
intended function(s) will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement
for this AMP and concludes that it provides an adequate summary description of the program,
as required by 10 CFR 54.21(d).
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the current 40-year license term. Surveillance capsules have been withdrawn during the current 
operating period, and the data from these surveillance capsules have been used to verify and 
project the embrittlement behavior of RV beltline materials. Calculations have been performed 
as required to project RT NDT for PTS and USE values at the end of the period of extended 

operation. P-T limit curves assure reactor coolant system operation within required safety 
margins, and are revised prior to exceeding specified RV neutron fluence limits. The applicant 
discussed actions to manage the RV neutron fluence at the location of the limiting material 
(Lower Shell Plate B6903-1) in the RV for Unit 1. Starting with RFO 11 (1995), the applicant 
instituted a neutron flux management program to manage the effects of the neutron fluence on 
the RT PTS value for the limiting RV material at Unit 1. The applicant also described 

enhancements made to the Reactor Vessel Integrity Program as a result of its self-assessment 
of the program in 2001. These program enhancements enabled the applicant to better 
document and control technical information used within the program and provides reasonable 
assurance that the Reactor Vessel Integrity Program is effective. The staff confirmed that the 
applicant's discussion of the Operating Experience Program element satisfies the criteria 
defined in the GALL Report and in SRP-LR Section A.1.2.3.1 o. Therefore, the staff finds this 
program element acceptable .. 

Based on its description of the program and its response to RAI B.2.35, the staff determines that 
the applicant's Reactor Vessel Integrity Program for Units 1 and 2 is acceptable because: (a) 
the proposed surveillance capsule withdrawal schedule provides reasonable assurance that 
neutron-induced embrittlement in low-alloy steel RV base metals and their associated welds will 
be adequately monitored during the extended period of operation; and (b) the applicant's RV 
surveillance program for Units 1 and 2 complies with the requirements of the 10 CFR Part 50, 
Appendix H. 

UFSAR Supplement. The applicant provided the UFSAR supplement summary description for 
the Reactor Vessel Integrity Program in LRA Section A.1.35. The staff reviewed this 
Section and determined that the information in the supplement is an adequate summary 
description of the program, as required by 10 CFR 54.21(d). 

Conclusion. "Based on its review of the applicant's Reactor Vessel Integrity Program, the staff 
finds that the program elements are consistent with GALL AMP XI.M31. The staff concludes that 
the applicant has demonstrated that the effects of aging will be adequately managed so that the 
intended function( s) will be maintained consistent with the CLB for the period of extended 
operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement 
for this AMP and concludes that it provides an adequate summary description of the program, 
as required by 10 CFR 54.21(d). 
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3.0.3.3.5 Settlement Monitoring Program (Unit 2)

Summary of Technical Information in the Application. In LRA Section B.2.37, the applicant
described the Settlement Monitoring Program (Unit 2 only) as an existing plant-specific
condition monitoring program for structures and piping that are within the scope of license
renewal.

Staff Evaluation. In accordance with 10 CFR 54.21(a)(3), the staff reviewed the information in
LRA Section B.2.37 on the applicant's Settlement Monitoring Program (Unit 2 only) to ensure
that the effects of aging, will be adequately managed so that the intended function(s) will be
maintained consistent with the CLB for the period of extended operation. The staff reviewed the
Settlement Monitoring Program (Unit 2 only) against the AMP elements found in the SRP-LR
Section A.1.2.3 and in SRP-LR Table A.1-1, focusing on how the program manages aging
effects through the effective incorporation of 10 elements (i.e., "scope of the program,"
"preventive actions," "parameters monitored or inspected," "detection of aging effects,"
"monitoring and trending," "acceptance criteria," "corrective actions," "confirmation process,"
"administrative controls," and "operating experience").

The applicant indicated that program elements (7) "corrective actions," (8) "confirmation
process," and (9) "administrative controls" are parts of the site-controlled QA program. The
staff's detailed evaluation of the QA program is documented in SER Section 3.0.4. Evaluations
of the ten program elements follow.

Scope of the Program. The "scope of the program" program element criterion in SRP-LR
Section A. 1.2.3.1 requires that the program scope include the specific structures and
components addressed with this program.

The staff reviewed the applicant's program basis documents for this program element and found
that the program is applicable to the Unit 2 valve pit (although there are two Unit 2 valve pits,
only one is affected), safeguards building, and refueling water storage tank (RWST) foundation.

In RAI 4.7.5-1, dated April 1, 2008, the staff requested that the applicant provide the list of
structures that were initially within the scope of the Settlement Monitoring Program (Unit 2 only)
and the basis for which monitoring has been discontinued.

In its response to RAI 4.7.5-1, dated April 30, 2008, the applicant stated all of Unit 2 Category I
safety-related structures have been determined to be "stable" with the exception of the RWST
pad and shield wall, safeguards area building, and valve pit.

Based on its review, the staff finds the applicant's response to RAI 4.7.5-1 acceptable because
the applicant has adequately described the list of structures that were initially within the scope of
the Settlement Monitoring Program (Unit 2 only) and the basis for which monitoring has been
discontinued. Therefore, the staff's concern described in RAI 4.7.5-1 is resolved.

The staff reviewed UFSAR Section 2.5.4.13 and notes that the applicant monitored the
settlement of each Unit 2 Category I structure during construction and will continue monitoring
throughout the life of the plant, until the settlement for a particular structure has been
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determined stable, as defined by the Settlement Monitoring Program (Unit 2 only). For such
structures, the applicant will discontinue settlement monitoring. The staff notes that the RWST
pad and shield wall, safeguards area building, and valve pit have not yet maintained a "fixed"
elevation and; therefore, continue to be monitored in accordance with the Settlement Monitoring
Program (Unit 2 only). The LRA identifies which structures are managed by the program, which
satisfies the criterion defined in SRP-LR Section A.1.2.3.1. On this basis, the staff finds the
applicant's "scope of the program" element acceptable.

Preventive Actions. The "preventive actions" program element criterion in SRP-LR
Section A.1.2.3.2 states that condition monitoring programs do not rely on preventive actions,
and thus, preventive actions need not be provided.

The staff finds this program element acceptable because this is a condition monitoring program
and there is no need for preventive actions. The staff confirms that the "preventive action"
program element satisfies the criterion defined in SRP-LR Section A. 1.2.3.2. On this basis, the
staff finds the applicant's "preventive actions" element acceptable.

Parameters Monitored or Inspected. The "parameters monitored/inspected" program element in
SRP-LR Section A.1.2.3.3 can be summarized as follows:

The parameters to be monitored or inspected should be identified and linked to the degradation
of the particular SC intended function(s).

" For condition monitoring programs, the parameter monitored or inspected should detect
the presence and extent of aging effects.

" For performance monitoring programs, a link should be established between
degradation of the particular structure or component intended function(s) and the
parameter being monitored.

" For prevention and mitigation programs, the parameter monitored should be the specific
parameter being controlled to achieve prevention or mitigation of aging effects.

The staff reviewed the applicant's program basis documents for this program element and the
staff finds that the applicant has identified the elevations of buildings that are surveyed and
compared to previously recorded elevations. Any changes in elevations are evaluated with
respect to previously established limits on changes in structure elevations.

The staff confirms that the "parameters monitored or inspected" program element satisfies the
criterion defined in SRP-LR Section A.1.2.3.3. On this basis, the staff finds this program element
acceptable.

Detection of Aging Effects. The "detection of aging effects" program element in SRP-LR
Section A.1.2.3.4 SRP-LR can be summarized as follows:

Provide information that links the parameters to be monitored or inspected to the aging
effects being managed.
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" Describe when, where, and how program data are collected (i.e., all aspects of activities
to collect data as part of the program).

" Link the method or technique and frequency, if applicable, to plant-specific or industry
wide operating experience.

" Provide the basis for the inspection population and sample size when sampling is used
to inspect a group of SCs. The inspection population should be based on such aspects
of the SCs as a similarity of materials of construction, fabrication, procurement, design,
installation, operating environment, or aging effects.

The staff reviewed the applicant's program basis documents for this program element and finds
that the applicant used surveys to measure structure settlement. If the settlement of a structure
exceeds anticipated levels, the applicant is required to review the current analysis.

In RAI 4.7.5-2, dated April 1, 2008, the staff requested that the applicant provide a list of
safety-related piping systems that are subject to differential structure settlement of the attached
structures.

In its response to RAI 4.7.5-2, dated April 30, 2008, the applicant stated that there are no
safety-related piping systems monitored for differential settlement. If the settlement of a
structure exceeds anticipated levels, a review of the current analysis (as it relates to the integrity
of the structure and the maintenance of settlement assumptions in the associated piping stress
analyses) is required.

Based on its review, the staff finds the applicant's response to RAI 4.7.5-2 acceptable because
the applicant has verified that there are no safety-related piping systems monitored for
differential settlement. Therefore, the staff's concern described in RAI 4.7.5-2 is resolved.

The staff notes that in LRA Section 4.7.5, the applicant's Settlement Monitoring Program
ensures that the current 40-year settlement assumptions in the Unit 2 pipe stress analyses are
maintained for the period of extended operation. Sixty-year differential settlement projections
are not provided since the TLAAs associated with the subject Unit 2 piping stress analyses have
been dispositioned in accordance with 10 CFR 54.21(c)(1)(iii). The aging effects managed by
the program are identified and linked to the parameters monitored, which satisfies the criterion
defined in SRP-LR Section A.1.2.3.4. On this basis, the staff finds the applicant's "detection of
aging effects" of the program acceptable.
Monitoring and Trending. The "monitoring and trending" program element in SRP-LR
Section A.1.2.3.5 can be summarized as follows:

" Monitoring and trending activities should be described, and they should provide
predictability of the extent of degradation and thus effect timely corrective or mitigative
actions.

" This program element describes how the data collected are evaluated and may also
include trending for a forward look. The parameter or indicator trended should be
described.

The staff reviewed the applicant's program basis documents for this program element and finds
that the program manages TLAAs established to maintain component stress levels within the
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the applicant has verified that there are no safety-related piping systems monitored for 
differential settlement. Therefore, the staff's concern described in RAI 4.7.5-2 is resolved. 

The staff notes that in LRA Section 4.7.5, the applicant's Settlement Monitoring Program 
ensures that the current 40-year settlement assumptions in the Unit 2 pipe stress analyses are 
maintained for the period of extended operation. Sixty-year differential settlement projections 
are not provided since the TLMs associated with the subject Unit 2 piping stress analyses have 
been dispositioned in accordance with 10 CFR 54.21(c)(1)(iii). The aging effects managed by 
the program are identified and linked to the parameters monitored, which satisfies the criterion 
defined in SRP-LR Section A.1.2.3.4. On this basis, the staff finds the applicant's "detection of 
aging effects" of the program acceptable. 
Monitoring and Trending. The "monitoring and trending" program element in SRP-LR 
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predictability of the extent of degradation and thus effect timely corrective or mitigative 
actions. 
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that the program manages TLMs established to maintain component stress levels within the 

3-174 



capabilities of the associated components. The staff also finds that the applicant's settlements
of structures are trended incrementally to measure and predict the extent of settling.

The staff confirms that the "monitoring and trending" program element satisfies the criterion
defined in SRP-LR Section A.1.2.3.5. On this basis, the staff finds this program element
acceptable.

Acceptance Criteria. The "acceptance criteria" program element in SRP-LR Section A.1.2.3.6
can be summarized as follows:

" The acceptance criteria of the program and its basis should be described. The
acceptance criteria, against which the need for corrective actions will be evaluated,
should ensure that the SC intended function(s) are maintained under all CLB design
conditions during the period of extended operation.

* The program should include a methodology for analyzing the results against applicable
acceptance criteria.

" Qualitative inspections should be performed to the same predetermined criteria as
quantitative inspections by personnel in accordance with the ASME Code and through
approved site-specific programs.

The staff reviewed the applicant's program basis documents for this program element and finds
that each monitored structure has an allowable settlement limit. And the applicant's Structure
Settlement Evaluation is a comparison of observed structure settlement to that anticipated by
the original plant designer or that amount of settlement later determined to be acceptable by
more recent analyses. The program requires action to be taken if there are discrepancies
between measured and anticipated settlements.

The staff confirms that the "acceptance criteria" program element satisfies the criterion defined
in SRP-LR Section A.1.2.3.6. On this basis, the staff finds this program element acceptable.

Corrective Actions. The adequacy of the applicant's 10 CFR Part 50, Appendix B Program,
associated with this program element, is addressed in SER Section 3.0.4.

The staff reviewed the other aspects of this program to determine whether or not it satisfies the
criteria defined in SRP-LR Section A.1.2.3.7. The staff finds the requirements of 10 CFR Part
50, Appendix B, acceptable to address corrective actions. On this basis, the staff finds the
applicant's "corrective actions" element acceptable.

Confirmation Process. The adequacy of the applicant's 10 CFR Part 50, Appendix B Program,
associated with this program element, is addressed in SER Section 3.0.4.

The staff reviewed the other aspects of this program to determine whether or not it satisfies the
criteria defined in SRP-LR Section A.1.2.3.8. The staff finds the requirements of 10 CFR Part
50, Appendix B, acceptable to address a confirmation process. On this basis, the staff finds the
applicant's "confirmation process" element acceptable.

Administrative Controls. The adequacy of the applicant's 10 CFR Part 50, Appendix B Program,
associated with this program element, is addressed in SER Section 3.0.4.
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The staff reviewed the other aspects of this program element to determine whether or not it
satisfies the criteria defined in SRP-LR Section A.1.2.3.9. The staff finds the requirements of
10 CFR Part 50, Appendix B, acceptable to address administrative controls. On this basis, the
staff finds the applicant's "administrative controls" element acceptable.

Operatinq Experience. The "operating experience" program element criteria in SRP-LR
Section A.1.2.3.10 can be summarized as follows:

" Operating experience should provide objective evidence to support the conclusion that
the effects of aging will be managed adequately so that the SC intended function(s) will
be maintained during the period of extended operation.

" The applicant may have to commit to providing operating experience in the future for
new programs to confirm their effectiveness.

The staff reviewed the applicant's program basis documents for this program element.

In RAI 4.7.5-3, dated April 1, 2008, the staff requested that the applicant identify which
structures were discontinued, and the basis for discontinuing this monitoring.

In its response to RAI 4.7.5-3, dated April 30, 2008, the applicant provided a list of the
safety-related structures for Unit 2 with settlement markers that were determined to be stable
and for which monitoring was discontinued. Those structures include the auxiliary building,
diesel generator building, emergency outfall structure, fuel and decontamination building,
primary plant demineralized water tank pad and enclosure, reactor containment building, control
room extension, service building, main steam and cable vault, and the intake structure. The
applicant also stated that the Settlement Monitoring Program is applicable only to Unit 2. Within
that program, a settlement marker location is considered stable if, over a reasonable time frame
(2 to 3 years, or 730 to 1095 days), a trend can be established that shows the marker has
maintained a "fixed" elevation within a tolerance range of plus or minus 0.125 inch (plus or
minus 1/8th inch).

Based on its review, the staff finds the applicant's response to RAI 4.7.5-3 acceptable because
the applicant has verified that the program adequately manages aging effects that are identified,
which satisfies the criterion defined in SRP-LR Section A. 1.2.3.10. Therefore, the staffs concern
described in RAI 4.7.5-3 is resolved.

The staff confirms that the applicant's "operating experience" program element satisfies the
criterion defined in SRP-LR Section A.1.2.3.10. On this basis, the staff finds the applicant's
"operating experience" effects of the program acceptable.

UFSAR Supplement. The applicant provided the UFSAR supplement for the Settlement
Monitoring Program in LRA Section A.1.37. The staff reviewed this Section and finds the
UFSAR supplement information an adequate summary description of the program, as required
by 10 CFR 54.21(d).

Conclusion. Based on its review of the applicant's Settlement Monitoring Program (Unit 2 only),
the staff concludes that the applicant has demonstrated that effects of aging will be adequately
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The staff reviewed the other aspects of this program element to determine whether or not it 
satisfies the criteria defined in SRP-LR Section A.1.2.3.9. The staff finds the requirements of 
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managed so that the intended function(s) will be maintained consistent with the CLB for the
period of extended operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the
UFSAR supplement for this AMP and concludes that it provides an adequate summary
description of the program, as required by 10 CFR 54.21(d).

3.0.3.3.6 Selective Leaching of Materials Inspection Program

Summary of Technical Information in the LRA. Section B.2.36 of LRA Appendix B described the
Selective Leaching of Materials Program. By letter dated September 5, 2008, the applicant
replaced the Selective Leaching Inspection Program with a plant-specific Selective Leaching of
Materials Inspection Program. The applicant determined during the review of operating
experience that buried gray cast iron fire protection piping has experienced selective leaching.
The applicant stated that for this piping, there will be periodic inspections to insure that selective
leaching is identified before a loss of component intended function. The program will continue to
consist of a one-time visual inspection and hardness examination of selected components that
are susceptible to selective leaching. The applicant stated that the program scope includes
components and commodities (for example, piping, pump casings, valve bodies and heat
exchanger components) made of copper alloys with zinc content greater than 15%. Gray cast
iron which is exposed to a raw water, treated water, air, condensation, or soil environment will
be periodically inspected. Should evidence of significant selective leaching be revealed by the
one-time inspection or previous operating experience, the Corrective Action Program will be
used for the unacceptable inspection findings. The resolution will include evaluation for
expansion of the inspection sample size, locations, and frequency.

Staff Evaluation. The staff reviewed the Selective Leaching of Material Inspection Program
against the AMP elements found in the GALL Report, in SRP-LR Section A.1.2.3, and in
SRP-Table A. 1-1, focusing on how the program manages aging effects through the effective
incorporation of 10 program elements. The staff's evaluations of the "scope of program,"
"preventative actions," "parameters monitored/inspected," "detecting of aging effects,"
"monitoring and trending," "acceptance criteria," and "operating experience," program elements
for this AMP are given in the subsections that follow. The staff reviewed the AMP's "corrective
actions," administrative controls," and "confirmation process" program elements as part of its
review of LRA AMP B.1.3, "Quality Assurance Program and Administrative Controls." The staffs
evaluation of the "corrective actions," administrative controls," and "confirmation process"
program elements is given in SER Section 3.0.4.

Scope of Program. LRA Section B.2.36 as supplemented by the letter dated
September 25, 2008, states that the scope of the program will include all components and
commodities identified in AMRs as susceptible to loss of material due to selective leaching. The
scope includes components and commodities (for example, piping, pump casings, valve bodies
and heat exchanger components) made of gray cast iron and copper alloys with zinc content
greater than 15 percent that are exposed to raw water, treated water, air, condensation, or soil.

The applicant further states in the September 25, 2008 letter that a representative sample of
components that are susceptible to selective leaching will be selected for examination. For
components that are not part of the gray cast iron fire protection piping, the sample will be
selected using EPRI guidance developed for an earlier utility. The sample population for buried
gray cast iron fire protection piping will be based on test equipment limitations, piping
configuration, and plant operating experience.
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managed so that the intended function(s) will be maintained consistent with the CLB for the 
period of extended operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the 
UFSAR supplement for this AMP and concludes that it provides an adequate summary 
description of the program, as required by 10 CFR 54.21(d). 

3.0.3.3.6 Selective Leaching of Materials Inspection Program 

Summary of Technical Information in the LRA. Section B.2.36 of LRA Appendix B described the 
Selective Leaching of Materials Program. By letter dated September 5,2008, the applicant 
replaced the Selective Leaching Inspection Program with a plant-specific Selective Leaching of 
Materials Inspection Program. The applicant determined during the review of operating 
experience that buried gray cast iron fire protection piping has experienced selective leaching. 
The applicant stated that for this piping, there will be periodic inspections to insure that selective 
leaching is identified before a loss of component intended function. The program will continue to 
consist of a one-time visual inspection and hardness examination of selected components that 
are susceptible to selective leaching. The applicant stated that the program scope includes 
components and commodities (for example, piping, pump casings, valve bodies and heat 
exchanger components) made of copper alloys with zinc content greater than 15%. Gray cast 
iron which is exposed to a raw water, treated water, air, condensation, or soil environment will 
be periodically inspected. Should evidence of significant selective leaching be revealed by the 
one-time inspection or previous operating experience, the Corrective Action Program will be 
used for the unacceptable inspection findings. The resolution will include evaluation for 
expansion of the inspection sample size, locations, and frequency. 

Staff Evaluation. The staff reviewed the Selective Leaching of Material Inspection Program 
against the AMP elements found in the GALL Report, in SRP-LR Section A.1.2.3, and in 
SRP-Table A.1-1, focusing on how the program manages aging effects through the effective 
incorporation of 10 program elements. The staff's evaluations of the "scope of program," 
"preventative actions," "parameters monitored/inspected," "detecting of aging effects," 
"monitoring and trending," "acceptance criteria," and "operating experience," program elements 
for this AMP are given in the subsections that follow. The staff reviewed the AMP's "corrective 
actions," administrative controls," and "confirmation process" program elements as part of its 
review of LRA AMP B.1.3, "Quality Assurance Program and Administrative Controls." The staffs 
evaluation of the "corrective actions," administrative controls," and "confirmation process" 
program elements is given in SER Section 3.0.4. 

Scope of Program. LRA Section B.2.36 as supplemented by the letter dated 
September 25, 2008, states that the scope of the program will include all components and 
commodities identified in AMRs as susceptible to loss of material due to selective leaching. The 
scope includes components and commodities (for example, piping, pump casings, valve bodies 
and heat exchanger components) made of gray cast iron and copper alloys with zinc content 
greater than 15 percent that are exposed to raw water, treated water, air, condensation, or soil. 

The applicant further states in the September 25, 2008 letter that a representative sample of 
components that are susceptible to selective leaching will be selected for examination. For 
components that are not part of the gray cast iron fire protection piping, the sample will be 
selected using EPRI guidance developed for an earlier utility. The sample population for buried 
gray cast iron fire protection piping will be based on test equipment limitations, piping 
configuration, and plant operating experience. 
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The staff reviewed the applicant's "scope of program" program element against the criteria in
SRP-LR Section A.1.2.3.1, which states that:

"The specific program necessary for license renewal should be identified. The
scope of the program should include the specific structures and components of
which the program manages the aging."

The staff noted that the program specifies that it manages loss of material in components made
of cast iron or copper alloys containing greater than 15% zinc as an alloying element. The staff
found this to be acceptable because it is consistent with the AMRs in Sections VII and VIII on
the components materials that may be susceptible to selective leaching. The staff also noted
that this program was designated for management of aluminum bronze components, which
according to the GALL Report, may also be susceptible to the phenomenon of selecting
leaching. The staff confirmed that the applicant's plant design does not include any in-scope,
passive long-lived components that are made of aluminum bronze materials. Thus, based on
this confirmation, the staff finds that the program does not need to be credited for the
management of aluminum bronze components because the LRA does not include any aluminum
bronze components that need to be scoped and screened in for an aging management review.

The staff confirmed that the "scope of program" program element satisfies the criterion defined
in SRP-LR Section A.1.2.3.1. The staff finds this program element acceptable.

Preventive Actions. LRA Section B.2.36 states as supplemented by the letter dated September
25, 2008, that the program is an evaluation and inspection program with no preventive actions to
preclude or mitigate aging effects.

The staff reviewed the applicant's "preventive actions" program element against the criteria in
SRP-LR Section A.1.2.3.2-2 which states:

"For condition or performance monitoring programs, they do not rely on
preventive actions and thus, this information need not be provided."

The staff noted that this is a condition monitoring program that does not include any preventive
actions to preclude or mitigate aging effects.

The staff confirmed that the "preventive actions" program element does not need to meet the
criterion defined in SRP-LR Section A.1.2.3.2 because the Selective Leaching of Materials
Inspection Program is a condition monitoring program that does not include any preventative or
mitigative controls.

Parameters Monitored or Inspected. LRA Section B.2.36 states as supplemented by the letter
dated September 25, 2008, that for buried gray cast iron fire protection piping, the program will
consist of periodic testing of a sample population using methods capable of determining
locations where coating degradation has occurred and where selective leaching could be
occurring. For the remaining components within the scope of this program, visual inspections
combined with qualitative hardness examinations of internal surfaces will be performed. These
examinations will be used to determine if selective leaching has occurred and the extent that
any selective leaching will affect the component's intended function.
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The staff reviewed the applicant's "scope of program" program element against the criteria in 
SRP-LR Section A.1.2.3.1, which states that: ' 

"The specific program necessary for license renewal should be identified. The 
scope of the program should include the specific structures and components of 
which the program manages the aging." 

The staff noted that the program specifies that it manages loss of material in components made 
of cast iron or copper alloys containing greater than 15% zinc as an alloying element. The staff 
found this to be acceptable because it is consistent with the AMRs in Sections VII and VIII on 
the components materials that may be susceptible to selective leaching. The staff also noted 
that this program was designated for management of aluminum bronze components, which 
according to the GALL Report, may also be susceptible to the phenomenon of selecting 
leaching. The staff confirmed that the applicant's plant design does not include any in-scope, 
passive long-lived components that are made of aluminum bronze materials. Thus, based on 
this confirmation, the staff finds that the program does not need to be credited for the 
management of aluminum bronze components because the LRA does not include any aluminum 
bronze components that need to be scoped and screened in for an aging management review. 

The staff confirmed that the "scope of program" program element satisfies the criterion defined 
in SRP-LR Section A.1.2.3.1. The staff finds this program element acceptable. 

Preventive Actions. LRA Section B.2.36 states as supplemented by the letter dated September 
25, 2008, that the program is an evaluation and inspection program with no preventive actions to 
preclude or mitigate aging effects. 

The staff reviewed the applicant's "preventive actions" program element against the criteria in 
SRP-LR Section A.1.2.3.2-2 which states: 

"For condition or performance monitoring programs, they do not rely on 
preventive actions and thus, this information need not be provided." 

The staff noted that this is a condition monitoring program that does not include any preventive 
actions to preclude or mitigate aging effects. 

The staff confirmed that the "preventive actions" program element does not need to meet the 
criterion defined in SRP-LR Section A.1.2.3.2 because the Selective Leaching of Materials 
Inspection Program is a condition monitoring program that does not include any preventative or 
mitigative controls. 

Parameters Monitored or Inspected. LRA Section B.2.36 states as supplemented by the letter 
dated September 25,2008, that for buried gray cast iron fire protection piping, the program will 
consist of periodic testing of a sample population using methods capable of determining 
locations where coating degradation has occurred and where selective leaching could be 
occurring. For the remaining components within the scope of this program, visual inspections 
combined with qualitative hardness examinations of internal surfaces will be performed. These 
examinations will be used to determine if selective leaching has occurred and the extent that 
any selective leaching will affect the component's intended function. 
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The staff reviewed the applicant's "parameters monitored/inspected" program element against
the criteria in SRP-LR Section A.1.2.3.3-2 which states:

"For a condition monitoring program, the parameter monitored or inspected
should detect the presence and extent of aging effects. Some examples are
measurements of wall thickness and detection and sizing of cracks."

The staff noted that the intended function for components susceptible to selective leaching is to
serve as a pressure boundary. Selective leaching is a process that can leach one or more
element or secondary phase from the microstructure of metallic alloys (cast iron, copper alloys
containing greater than 15% zinc as an alloying element and aluminum bronzes containing
greater than 8% aluminum as an alloying element) that are susceptible to this aging mechanism.
This process can induce porosity on the components over time, which significantly reduces the
fracture toughness of the component materials and even lead to leakage because the porosity
becomes interlinked and develops throughwall. The staff noted that the applicant's Selective
Leaching Inspection Program is credited to monitor for loss of material as a result of selective
leaching and will provide visual examinations and hardness tests to determine if porosity
induced by selective leaching has led to loss of material in any of these components. Based on
this review, the staff finds that the applicant's "parameters monitored/inspected" program
element satisfies the corresponding program element criterion in SRP-LR Section A.1.2.3.3
because the applicant has identified the aging effect that the program monitors for and because
the applicant has identified the parameters monitored that will be indicative of the aging effect of
concern.

The staff confirmed that the "parameters monitored/inspected" program element satisfies the
criterion defined in SRP-LR Section A. 1.2.3.3. The staff finds this program element acceptable.

Detection of Aginq Effects. LRA Section B.2.36 states as supplemented by the letter dated
September 25, 2008, that for buried gray cast iron fire protection piping, the program will consist
of periodic testing of a sample population using methods capable of determining locations of
piping or where coating degradation has occurred and where selective leaching could be
occurring. The applicant stated that the testing will be performed prior to entering the period of
extended operation and periodically after that. The applicant also stated that the frequency of
testing will be established during the initial inspection, but will not exceed 10 years.

For the remaining components within the scope of this program, visual inspections combined
with qualitative hardness examinations of internal surfaces will be performed. These
examinations will be used to determine if selective leaching has occurred and the extent that
any selective leaching will affect the component's intended function. The applicant stated that
groups of components with the same material-environment combination will be considered as a
separate population and each group of components will be treated separately. Each group of
components will be visually examined and the internal surfaces of these components will be
scrapped or chipped to determine if selective leaching is occurring.
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The staff reviewed the applicant's "parameters monitored/inspected" program element against 
the criteria in SRP-LR Section A.1.2.3.3-2 which states: 

"For a condition monitoring program, the parameter monitored or inspected 
should detect the presence and extent of aging effects. Some examples are 
measurements of wall thickness and detection and sizing of cracks." 

The staff noted that the intended function for components susceptible to selective leaching is to 
serve as a pressure boundary. Selective leaching is a process that can leach one or more 
element or secondary phase from the microstructure of metallic alloys (cast iron, copper alloys 
containing greater than 15% zinc as an alloying element and aluminum bronzes containing 
greater than 8% aluminum as an alloying element) that are susceptible to this aging mechanism. 
This process can induce porosity on the components over time, which significantly reduces the 
fracture toughness of the component materials and even lead to leakage because the porosity 
becomes interlinked and develops throughwall. The staff noted that the applicant's Selective 
Leaching Inspection Program is credited to monitor for loss of material as a result of selective 
leaching and will provide visual examinations and hardness tests to determine if porosity 
induced by selective leaching has led to loss of material in any of these components. Based on 
this review, the staff finds that the applicant's "parameters monitored/inspected" program 
element satisfies the corresponding program element criterion in SRP-LR Section A.1.2.3.3 
because the applicant has identified the aging effect that the program monitors for and because 
the applicant has identified the parameters monitored that will be indicative of the aging effect of 
concern. 

The staff confirmed that the "parameters monitored/inspected" program element satisfies the 
criterion defined in SRP-LR Section A.1.2.3.3. The staff finds this program element acceptable. 

Detection of Aging Effects. LRA Section B.2.36 states as supplemented by the letter dated 
September 25, 2008, that for buried-gray cast iron fire protection piping, the program will consist 
of periodic testing of a sample population using methods capable of determining locations of 
piping or where coating degradation has occurred and where selective leaching could be 
occurring. The applicant stated that the testing will be performed prior to entering the period of 
extended operation and periodically after that. The applicant also stated that the frequency of 
testing will be established during the initial inspection, but will not exceed 10 years. 

For the remaining components within the scope of this program, visual inspections combined 
with qualitative hardness examinations of internal surfaces will be performed. These 
examinations will be used to determine if selective leaching has occurred and the extent that 
any selective leaching will affect the component's intended function. The applicant stated that 
groups of components with the same material-environment combination will be considered as a 
separate population and each group of components will be treated separately. Each group of 
components will be visually examined and the internal surfaces of these components will be 
scrapped or chipped to determine if selective leaching is occurring. 
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The staff reviewed the applicant's "detection of aging effects" program element against the
criteria in SRP-LR Section A. 1.2.3.4 which states:

"Detection of aging effects should occur before there is a loss of the structure
and component intended function(s). The parameters to be monitored or
inspected should be appropriate to ensure that the structure and component
intended function(s) will be adequately maintained for license renewal under all
CLB design conditions. This includes aspects such as method or technique (e.g.,
visual, volumetric, surface inspection), frequency, sample size, data collection
and timing of new/one-time inspections to ensure timely detection of aging
effects. Provide information that links the parameters to be monitored or
inspected to the aging effects being managed."

"Nuclear power plants are licensed based on redundancy, diversity, and
defense-in-depth principles. A degraded or failed component reduces the
reliability of the system, challenges safety systems, and contributes to plant risk.
Thus, the effects of aging on a structure or component should be managed to
ensure its availability to perform its intended function(s) as designed when called
upon. In this way, all system level intended function(s), including redundancy,
diversity, and defense-in-depth consistent with the plant's CLB, would be
maintained for license renewal. A program based solely on detecting structure
and component failure should not be considered as an effective aging
management program for license renewal."

"This program element describes "when," "where," and "how" program data are
collected (i.e., all aspects of activities to collect data as part of the program)."

"The method or technique and frequency may be linked to plant-specific or
industry-wide operating experience. Provide justification, including codes and
standards referenced, that the technique and frequency are adequate to detect
the aging effects before a loss of SC intended function. A program based solely
on detecting SC failures is not considered an effective aging management
program."

"When sampling is used to inspect a group of SCs, provide the basis for the
inspection population and sample size. The inspection population should be
based on such aspects of the SCs as a similarity of materials of construction,
fabrication, procurement, design, installation, operating environment, or aging
effects. The sample size should be based on such aspects of the SCs as the
specific aging effect, location, existing technical information, system and
structure design, materials of construction, service environment, or previous
failure history. The samples should be biased toward locations most susceptible
to the specific aging effect of concern in the period of extended operation.
Provisions should also be included on expanding the sample size when
degradation is detected in the initial sample."

The staffs review found the one-time inspection of the components that are not part of the fire
protection system is appropriate to insure there will not be a loss of intended function because
the applicant does not yet have any operating experience that indicates that selective leaching
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The staff reviewed the applicant's "detection of aging effects" program element against the 
criteria in SRP-LR Section A.1.2.3.4 which states: 

"Detection of aging effects should occur before there isa loss of the structure 
and component intended function(s). The parameters to be monitored or 
inspected should be appropriate to ensure that the structure and component 
intended function(s) will be adequately maintained for license renewal under all 
CLB design conditions. This includes aspects such as method or technique (e.g., 
visual, volumetric, surface inspection), frequency, sample size, data collection 
and timing of new/one-time inspections to ensure timely detection of aging 
effects. Provide information that links the parameters to be monitored or 
inspected to the aging effects being managed." 

"Nuclear power plants are licensed based on redundancy, diversity, and 
defense-in-depth principles. A degraded or failed component reduces the 
reliability of the system, challenges safety systems, and contributes to plant risk. 
Thus, the effects of aging on a structure or component should be managed to 
ensure its availability to perform its intended function(s) as designed when called 
upon. In this way, all system level intended function(s), including redundancy, 
diversity, and defense-in-depth consistent with the plant's CLB, would be 
maintained for license renewal. A program based solely on detecting structure 
and component failure should not be considered as an effective aging 
management program for license renewal." 

"This program element describes "when," "where," and "how" program data are 
collected (Le., all aspects of activities to collect data as part of the program)." 

"The method or technique and frequency may be linked to plant-specific or 
industry-wide operating experience. Provide justification, including codes and 
standards referenced, that the technique and frequency are adequate to detect 
the aging effects before a loss of SC intended function. A program based solely 
on detecting SC failures is not considered an effective aging management 
program." 

"When sampling is used to inspect a group of SCs, provide the basis for the 
inspection population and sample size. The inspection population should be 
based on such aspects of the SCs as a similarity of materials of construction, 
fabrication, procurement, design, installation, operating environment, or aging 
effects. The sample size should be based on such aspects of the SCs as the 
specific aging effect, location, existing technical information, system and 
structure design, materials of construction, service environment, or previous 
failure history. The samples should be biased toward locations most susceptible 
to the specific aging effect of concern in the period of extended operation. 
Provisions should also be included on expanding the sample size when 
degradation is detected in the initial sample." 

The staff's review found the one-time inspection of the components that are not part of the fire 
protection system is appropriate to insure there will not be a loss of intended function because 
the applicant does not yet have any operating experience that indicates that selective leaching 
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has occurred in these non-fire protection system components. Thus, for these non-fire protection
system components, the staff found this to be acceptable in meeting the staff's recommendation
in SRP-LR Section A.1.2.3.4 because, although the one-time inspection program that does not
have a periodic re-inspection frequency, the inspection will be sufficient to confirm that loss of
material due to selective leaching is not occurring in the components or else to prompt the
applicant to take appropriate corrective actions under the program's "corrective actions" program
element if it is confirmed that selective leaching is occurring in these components. Thus, the
staff finds that the one-time inspection for the non-fire protection system components meets the
staff's criterion in SRP-LR Section A.1.2.3.4 because the program does not rely on waiting for a
component failure to occur as an aging management basis for the AMP.

The staff also noted that the frequency of the examinations for the fire protection components is
linked to Beaver Valley plant-specific operating experience because selective leaching has been
previously identified in the plant's fire protection piping. Thus, the staff noted that the periodic
inspections of the fire protection piping components is appropriate because the applicant has
actually experienced and detected selective leaching specific fire protection piping components
in the past. The staff noted that the re-inspection frequency for these fire protection piping
components will be based on a review of the operating experience and past inspection results of
these components, but not to exceed a re-inspection frequency of once every 10 years. The
staff also finds this to be acceptable because the re-inspection frequency will be based on
actual plant operating experience to preclude component failures, but will not be more than the
re-inspection frequency equivalent to the 10-year inspection frequency established in the
applicant's 10-Year Inservice Inspection Plan.

The staff noted that the program's selective leaching technique includes both visual examination
methods and qualitative hardness tests of the material. The staff finds this to be appropriate
because any porosity that is induced by selective leaching is a large-scale effect that can be
noticed by visual examinations and because a drop in the component hardness properties, as
monitored for by the hardness tests, may indirectly be indicative of a drop in the fracture
toughness in the component materials. Thus, the staff finds that the visual examinations and
hardness tests of the components materials are acceptable methods for identifying selective
leaching in cast iron and copper alloys containing greater the 15% zinc.

The staff also noted that the applicant has an appropriate sampling basis for the inspections and
hardness tests because they are using an EPRI developed sampling plan that has been found
acceptable by the staff and because the applicant will apply the results of its visual inspections
and hardness tests as a commodity group basis for evaluating same-kind components that are
not scheduled for inspection and hardness testing under this program (i.e., as a commodity
group basis for evaluating the uninspected/untested components that are made of the same
material and are subject to the same environmental conditions as the components that have
been inspected and tested). The staff also finds this to be acceptable because the applicant
takes into account previous relevant operating experience in establishing the frequencies and
sample sizes of the program's visual inspections and hardness tests.

Thus, based on this review, the staff finds that the applicant has met the staff's criterion in
SRP-LR Section A.1.2.3.4 because the applicant has defined the inspection and testing
techniques, frequencies and sample sizes that will be implemented in accordance with this
AMP. The staff confirmed that the "detection of aging effects" program element satisfies the
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has occurred in these non-fire protection system components. Thus, for these non-fire protection 
system components, the staff found this to be acceptable in meeting the staff's recommendation 
in SRP-LR Section A.1.2.3.4 because, although the one-time inspection program that does not 
have a periodic re-inspection frequency, the inspection will be sufficient to confirm that loss of 
material due to selective leaching is not occurring in the components or else to prompt the 
applicant to take appropriate corrective actions under the program's "corrective actions" program 
element if it is confirmed that selective leaching is occurring in these components. Thus, the 
staff finds that the one-time inspection for the non-fire protection system components meets the 
staff's criterion in SRP-LR Section A.1.2.3.4 because the program does not rely on waiting for a 
component failure to occur as an aging management basis for the AMP. 

The staff also noted that the frequency of the examinations for the fire protection components is 
linked to Beaver Valley plant-specific operating experience because selective leaching has been 
previously identified in the plant's fire protection piping. Thus, the staff noted that the periodic 
inspections of the fire protection piping components is appropriate because the applicant has 
actually experienced and detected selective leaching specific fire protection piping components 
in the past. The staff noted that the re-inspection frequency for these fire protection piping 
components will be based on a review of the operating experience and past inspection results of 
these components, but not to exceed a re-inspection frequency of once every 10 years. The 
staff also finds this to be acceptable because the re-inspection frequency will be based on 
actual plant operating experience to preclude component failures, but will not be more than the 
re-inspection frequency equivalent to the 1 O-year inspection frequency established in the 
applicant's 10-Year Inservice Inspection Plan. 

The staff noted that the program's selective leaching technique includes both visual examination 
methods and qualitative hardness tests of the material. The staff finds this to be appropriate 
because any porosity that is induced by selective leaching is a large-scale effect that can be 
noticed by visual examinations and because a drop in the component hardness properties, as 
monitored for by the hardness tests, may indirectly be indicative of a drop in the fracture 
toughness in the component materials. Thus, the staff finds that the visual examinations and 
hardness tests of the components materials are acceptable methods for identifying selective 
leaching in cast iron and copper alloys containing greater the 15% zinc. 

The staff also noted that the applicant has an appropriate sampling basis for the inspections and 
hardness tests because they are using an EPRI developed sampling plan that has been found 
acceptable by the staff and because the applicant will apply the results of its visual inspections 
and hardness tests as a commodity group basis for evaluating same-kind components that are 
not scheduled for inspection and hardness testing under this program (i.e., as a commodity 
group basis for evaluating the uninspected/untested components that are made of the same 
material and are subject to the same environmental conditions as the components that have 
been inspected and tested). The staff also finds this to be acceptable because the applicant 
takes into account previous relevant operating experience in establishing the frequencies and 
sample sizes of the program's visual inspections and hardness tests. 

Thus, based on this review, the staff finds that the applicant has met the staff's criterion in 
SRP-LR Section A.1.2.3.4 because the applicant has defined the inspection and testing 
techniques, frequencies and sample sizes that will be implemented in accordance with this 
AMP. The staff confirmed that the "detection of aging effects" program element satisfies the 
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criterion defined in the GALL Report and in SRP-LR Section A.1.2.3.4 and that this program
element is acceptable.

Monitoring and Trending. LRA Section B.2.36 states as supplemented by the letter dated
September 25, 2008, that monitoring and trending does not apply to the components other than
the fire protection piping because it is a one-time inspection. For the buried fire protection
piping, the results of the initial test will be used to determine the frequency for the period of
extended operation. The period between inspections will'not exceed 10 years. The results of the
tests will be documented and retained in a retrievable form.

The staff reviewed the applicant's "monitoring and trending" program element against the criteria
in SRP-LR Section A.1.2.3.5 which states:

"Monitoring and trending activities should be described, and they should provide
predictability of the extent of degradation and thus effect timely corrective or
meditative actions. Plant-specific and/or industry-wide operating experience may
be considered in evaluating the appropriateness of the technique and frequency."

The staff review finds that for components other than the buried fire protection piping, there will
not be any monitoring and trending because it is a one-time inspection. For the buried fire
protection piping,.the staff review finds this program element acceptable because the applicant
will conduct periodic inspections based on consideration of the plant-specific operating
experience. The inspection results will be monitored and trended to reestablish the frequency of
examinations of the fire protection system piping. Thus, based on this review, the staff finds that
for the fire protection system components, the applicant has met the staff's recommendation in
SRP-LR Section A.1.2.3.5 because the program will trend the inspection results for the cast iron
components and copper with greater than 15% zinc components that are within the scope of the
fire protection system.

Thus, based on this review, the staff confirmed that, for the fire protection system components,
the "monitoring and trending" program element satisfies the criterion defined in SRP-LR
Section A.1.2.3.5 and that the program element is acceptable. Based on this review, the staff
finds that the program does not need to satisfy the criterion in SRP-LR Section A.1.2.3.5 for the
non-fire protection system components because the program calls for a one-time inspection of
the components.

Acceptance Criteria. LRA Section B.2.36 states as supplemented by the letter dated September
25, 2008, that any indications of degradation by selective leaching will be addressed using the
corrective action program.

The staff reviewed the applicant's "acceptance criteria" program element against the criteria in
SRP-LR Section A. 1.2.3.5 which states:

"Qualitative inspections should be performed to some predetermined criteria as
quantitative inspections by personnel in accordance with ASME Codeand
through approved site specific programs."

The staff review finds that the applicant's acceptance criteria program element is acceptable

because any degradation that is detected as a result of the program's visual examinations or
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criterion defined in the GALL Report and in SRP-LR Section A.1.2.3.4 and that this program 
element is acceptable. 

Monitoring and Trending. LRA Section B.2.36 states as supplemented by the letter dated 
September 25, 2008, that monitoring and trending does not apply to the components other than 
the fire protection piping because it is a one-time inspection. For the buried fire protection 
piping, the results of the initial test will be used to determine the frequency for the period of 
extended operation. The period between inspections wiWnot exceed 10 years. The results of the 
tests will be documented and retained in a retrievable form. 

The staff reviewed the applicant's "monitoring and trending" program element against the criteria 
in SRP-LR Section A.1.2.3.5 which states: 
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examinations of the fire protection system piping. Thus, based on this review, the staff finds that 
for the fire protection system components, the applicant has met the staff's recommendation in 
SRP-LR Section A.1.2.3.5 because the program will trend the inspection results for the cast iron 
components and copper with greater than 15% zinc components that are within the scope of the 
fire protection system. 

Thus, based on this review, the staff confirmed that, for the fire protection system components, 
the "monitoring and trending" program element satisfies the criterion defined in SRP-LR 
Section A.1.2.3.5 and that the program element is acceptable. Based on this review, the staff 
finds that the program does not need to satisfy the criterion in SRP-LR Section A.1.2.3:5 for the 
non-fire protection system components because the program calls for a one-time inspection of 
the components. 

Acceptance Criteria. LRA Section B.2.36 states as supplemented by the letter dated September 
25, 2008, that any indications of degradation by selective leaching will be addressed using the 
corrective action program. 

The staff reviewed the applicant's "acceptance criteria" program element against the criteria in 
SRP-LR Section A.1.2.3.5 which states: 

"Qualitative inspections should be performed to some predetermined criteria as 
quantitative inspections by personnel in accordance with ASME Codeand 
through approved site specific programs." 

The staff review finds that the applicant's acceptance criteria program element is acceptable 
because any degradation that is detected as a result of the program's visual examinations or 
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indirectly observed as a result of the program's hardness tests will be evaluated using the
corrective action program.

The staff confirmed that the "acceptance criteria" program element satisfies the criterion defined
in the GALL Report and in SRP-LR Section A.1.2.3.6. The staff finds this program element
acceptable.

Operatingq Experience. The staff also reviewed operating experience and selected condition
reports and interviewed the applicant's technical staff to confirm that the plant-specific operating
experience did not reveal any degradation not bounded by industry experience. In the
application, the applicant stated that there is no operating experience for the effectiveness of the
program because it is a new program.

The applicant stated that during the review of operating experience, the applicant identified
selective leaching for buried gray cast iron fire protection piping. As a result of this observation,
the applicant stated that they will conduct periodic inspections of the buried gray cast iron fire
protection piping. In 2001, the applicant stated that the fire pump auto-started, and water was
observed coming from the ground due to the selective leaching of the buried gray cast iron fire
protection piping. A failure analysis was conducted and the presence of selective leaching was
verified. The applicant stated that the failure was attributed to the failure of the bituminous
coating on the piping. The piping was replaced using a material that is not susceptible to
selective leaching.

The staff confirmed that the "operating experience" program element satisfies the criterion
defined in the GALL Report and in SRP-LR Section A.1.2.3.10. The staff finds this program
element acceptable because the applicant has demonstrated that it takes appropriate plant
operating experience into account in establishing the program elements for this AMP.

UFSAR Supplement. In LRA Section A.1.36, the applicant provided the UFSAR Supplement for
the Selective Leaching of Materials Inspection Program. The staff reviewed this UFSAR
Supplement for adequacy. The staff found that, although the UFSAR Supplement was different
from the staff's recommended .UFSAR supplement for these type of AMPs in SRP-LR Table 3.3-
2, the applicant's UFSAR Supplement description for the AMP was adequate because it
provided a summary of the components that the program monitors, the inspection and hardness
techniques that the program will implement to monitor for selective leaching of the components,
and the corrective actions that will be taken if selective leaching is detected in the components.

The staff also noted that the applicant's UFSAR Supplement for the Selective Leaching of
Materials Inspection Program includes LRA Commitment No. 19 in UFSAR Supplement
Table A4-1 for Unit 1 and LRA Commitment No. 21 in UFSAR Supplement Table A5-1 for
Unit 1. The staff noted that in these commitments the applicant committed to implementing the
Selective Leaching of Materials Inspection Program by July 29, 2016 for Unit 1 and by May 27,
2027 for Unit 2. The staff finds this to be an appropriate LRA commitment for this AMP because
the applicant's Selective Leaching of Materials Inspection Program is designated as a new
program for the application that has yet to be implemented for license renewal and because,
under these commitments, the implementation of the one-time inspections that is credited under
this program for the units will be implemented prior to entering the period of extended operation.
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Based on this review, the staff finds that the applicant's UFSAR supplement for the Selective
Leaching of Materials Inspection Program provides an adequate summary description of the
program, as required by 10 CFR 54.21(d) because the applicant has provided sufficient details
on how the program will be implemented in the summary description and because the UFSAR
Supplement includes appropriate commitments to implement this new program during the
period of extended operation.

Conclusion. The staff finds the applicant's Selective Leaching of Materials Inspection Program is
acceptable because the staff has confirmed that the program elements for the AMP are in
conformance with the staff's program element criteria that are defined in SRP-LR
Section A.1.2.3.

On the basis of its technical review of the applicant's Selective Leaching Inspection Program as
discussed above, the staff concludes that the applicant has demonstrated that the effects of
aging will be adequately managed so that the intended functions will be maintained consistent
with the CLB for the period of extended operation, as required by 10 CFR 54.21(a)(3). The staff
also reviewed the UFSAR supplement for this AMP and finds that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.3.7 Boral® Surveillance Program

Summary of Technical Information in the Application. In Amendment 34, dated
January 19, 2009, the applicant made a revision of the LRA to include LRA Section A.1.43,
Boral® Surveillance Program (Unit 1 Only). In this section of the LRA the applicant provided the
following program description:

The Boral® Surveillance Program is an existing plant-specific condition
monitoring program for which there is no comparable NUREGO1 801 aging
management program. The program manages the neutron absorbing function of
the BVPS Unit 1 High Density Spent Fuel Storage racks by the removal and

-testing of sample Boral® neutron absorber coupons. Coupon analysis is
performed by a vendor, and recommendations based on the analysis are
provided to FENOC.

The purpose of the program is to characterize certain properties of the Boral® in
the storage racks to assure its capability to fulfill its intended function, and to
assure that assumptions made in the Fuel Pool criticality analysis remain valid.
Because the test coupons are located and configured to ensure exposure to
higher-than average levels of gamma radiation, data gathered by the program
represent accelerated use, and there is reasonable assurance that degradation
will be detected and corrective actions taken prior to a loss of intended function.

Staff Evaluation. The staff reviewed the Boral® Surveillance Program in LRA Section B.2.43 (in
Amendment 34) against the AMP elements found in the SRP-LR Section A.1.2.3, and in
SRP-LR Table A.1-1, focusing on how the program manages aging effects through the effective
incorporation of 10 elements. Specifically, the staff reviewed the following seven (7) program
elements of the applicant's program: (1) "scope of the program," (2) "preventive actions," (3)
"parameters monitored or inspected," (4) "detection of aging effects," (5) "monitoring and
trending," (6)" acceptance criteria," and (10) "operating experience."
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Supplement includes appropriate commitments to implement this new program during the 
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conformance with the staff's program element criteria that are defined in SRP-LR 
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aging will be adequately managed so that the intended functions will be maintained consistent 
with the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff 
also reviewed the UFSAR supplement for this AMP and finds that it provides an adequate 
summary description of the program, as required by 10 CFR 54.21(d). 

3.0.3.3.7 Boral® Surveillance Program 

Summary of Technical Information in the Application. In Amendment 34, dated 
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Boral® Surveillance Program (Unit 1 Only). In this section of the LRA the applicant provided the 
following program description: 

The Boral® Surveillance Program is an existing plant-specific condition 
monitoring program for which there is no comparable NUREG01801 aging 
management program. The program manages the neutron absorbing function of 
the BVPS Unit 1 High Density Spent Fuel Storage racks by the removal and 
-testing of sample Boral® neutron absorber coupons. Coupon analysis is 
performed by a vendor, and recommendations based on the analysis are 
provided to FENOC. 

The purpose of the program is to characterize certain properties of the Boral® in 
the storage racks to assure its capability to fulfill its intended function, and to 
assure that assumptions made in the Fuel Pool criticality analysis remain valid. 
Because the test coupons are located and configured to ensure exposure to 
higher-than average levels of gamma radiation, data gathered by the program 
represent accelerated use, and there is reasonable assurance that degradation 
will be detected and corrective actions taken prior to a loss of intended function. 

Staff Evaluation. The staff reviewed the Boral® Surveillance Program in LRA Section B.2.43 (in 
Amendment 34) against the AMP elements found in the SRP-LR Section A.1.2.3, and in 
SRP-LR Table A.1-1, focusing on how the program manages aging effects through the effective 
incorporation of 10 elements. Specifically, the staff reviewed the following seven (7) program 
elements of the applicant's program: (1) "scope of the program," (2) "preventive actions," (3) 
"parameters monitored or inspected," (4) "detection of aging effects," (5) "monitoring and 
trending," (6)" acceptance criteria," and (10) "operating experience." 
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In LRA Section B.2.43, the applicant provided the following elements: (7) corrective actions,
(8) confirmation process, and (9) administrative controls common to all AMPs. The applicant
indicated that program elements (7) "corrective actions," (8) "confirmation process," and (9)
"administrative controls" are parts of the site-controlled QA program. The staff's evaluation of
the QA program is in SER Section 3.0.4. Evaluation of the remaining seven elements follows:

Scope of the Program. LRA Section B.2.43 states that, "The scope of the program consists of
the Boral® neutron absorbing material in the High Density Spent Fuel Storage Racks at BVPS
Unit 1. The program applies only to BVPS Unit 1, because the BVPS Unit 2 Spent Fuel Storage
Racks do not use Boral® as a neutron absorber."

The staff confirms that the "scope of the program" program element satisfies the guidance in
SRP-LR Section A.1.2.3.1, since the staff confirmed that Boral® was only used in BVPS Unit 1
spent fuel pool and BVPS Unit 2 uses Boraflex. Therefore, the staff finds this program element
acceptable.

Preventive Actions. LRA Section B.2.43 states that, "The program is a condition monitoring
program that does not contain preventive actions."

The staff confirms that the "preventive actions" program element satisfies the guidance in
SRP-LR Section A.1.2.3.2 since BVPS Unit 1 has a condition monitoring program. Therefore,
the staff finds this program element acceptable.

Parameters Monitored or Inspected. LRA Section B.2.43 states that, "The program monitors
changes in physical properties of the Boral® by performing measurements on representative
Boral coupons. The coupons simulate as nearly as possible the actual in-service geometry,
physical mounting, materials, and flow conditions of the Boral® panels in the storage racks. The
coupons are removed in accordance with a prescribed schedule. Upon removal, each coupon is
.inspected and tested to determine changes in physical properties of the Boral® in the spent fuel
pool. The measurements performed are:

" Visual Observation and Photography
* Neutron Attenuation
* Dimensional Measurements (length, width, and thickness)
* Weight and Specific Gravity

The program provides for additional, optional measurement parameters and actions, including
radiography, destructive wet chemical analysis, re-insertion of tested coupons, and in-service
inspection of the Boral® panels themselves. These additional actions provide options for
confirming or further investigating results of coupon analysis"

The staff confirms that the "parameters monitored or inspected" program element satisfies the
guidance in SRP-LR Section A.1.2.3.3. The staff considers this program element acceptable
because experience has shown that Boral® degradation in the SFP environment occurs slowly
and can be detected in the early stages by the methods proposed. The measurements of
neutron attenuation, physical distortion, and weight change would detect coupon degradation
that would precede a loss of functionality in the Boral® panels (neutron absorption and fuel
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assembly spacing). Moreover, unacceptable coupon results would initiate an engineering
evaluation and, if considered necessary, direct testing of the storage racks (i.e. blackness
testing).

Detection of Aqing Effects. LRA Section B.2.43 states that "The program was approved by the
NRC in the "Safety Evaluation by the Office of Nuclear Reactor Regulation Related to
Amendment No. 178 to Facility Operating License No. DPR - 66". Detection of aging effects
occurs through monitoring changes in physical properties of the Boral® coupons. When the
program was initiated, a total of 20 test coupons were installed in the Unit I fuel pool, with 10
coupons installed in each of 2 coupon trees. Coupons are removed for analysis according to a
prescribed schedule. The schedule is such that coupons will be removed through the period of
extended operation.

After removal, three length measurements and three width measurements are taken and
compared to corresponding pre-irradiation measurements. Five thickness measurements are
taken and compared to corresponding pre-irradiation measurements. The coupons are
examined visually for signs of degradation, including edge and comer defects, discoloration, and
surface pitting.

The coupons are then dried carefully in three stages to avoid expansion of the water which has
been absorbed and subsequent bulging of the coupon.

Neutron attenuation measurements are made relative to a standard sample. Weight and specific
gravity measurements are also taken."

The staff confirms that the "detection of aging effects" program element satisfies the guidance in
SRP-LR Section A. 1.2.3.4 since the staff considers the program to collect data from
representative coupon samples to assess for stability and integrity of Boral® to be acceptable for
detection of aging effects. Therefore, the staff finds this program element acceptable.

Monitoring and Trending. LRA Section B.2.43 states that "The evaluation of the coupons
provides information on the radiological effects, thermal effects, and chemical effects of the
spent fuel pool environment on the Boral® panels. For the first several refueling cycles after
installation, the coupon trees are surrounded by discharged fuel assemblies having a high
specific power prior to shutdown. This fuel storage configuration is intended to accelerate aging'
of the test coupons. Over the duration of the coupon testing program, the coupons will have
accumulated more radiation dose than the expected lifetime dose for normal storage cells.

Because the test coupon data gathered by the program represents accelerated use, there is
reasonable assurance that degradation will be detected and corrective actions taken prior to a
loss of intended function of the Boral® panels themselves."

The staff confirms that the "monitoring and trending" program element satisfies the guidance in
SRP-LR Section A.1.2.3.5. The staff finds this program element acceptable because the
applicant monitors and trends parameters that would indicate degradation prior to a loss of
intended function of the Boral® panels.
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Acceptance Criteria. LRA Section B.2.43 states that "The most significant measurements taken
are thickness (to monitor for swelling) and neutron attenuation (to confirm the concentration of
Boron-1 0 in the Boral®). Acceptance criteria for these measurements are as follows:

A decrease of no more than 5% in Boron-1 0 content as determined by neutron
attenuation.
An increase in thickness at any point should not exceed 10% of the initial thickness at
that point.

Changes in excess of either of these two criteria require investigation and engineering
evaluation to identify whether further testing or corrective actions may be necessary.

The remaining measurement parameters serve a supporting role and should be
examined for early indications of the potential onset of Boral® degradation that would suggest a
need for further attention. These include:

" Visual or photographic evidence of unusual surface pitting, corrosion or edge

deterioration

* Unaccountable weight loss in excess of the measurement accuracy

* The existence of areas of reduced boron density should an optional neutron radiograph
be taken"

The staff confirms that the "acceptance criteria" program element satisfies the guidance in
SRP-LR Section A.1.2.3.6 since BVPS Unit 1 provided specific values for the acceptance
criteria which would provide reasonable assurance that corrective actions could be taken before
loss of functionality would occur. The staff finds this program element acceptable.

Operatincq Experience. LRA Section B.2.34 states that "The program administers the removal
and testing of sample Boral® neutron absorber coupons. Coupon analysis is performed by a
vendor, and recommendations based on the analysis are provided to FENOC. The results of
Boral® coupon analysis are recorded in inspection reports. Recommended items for evaluation
from the reports have been documented in the BVPS Corrective Action Program.

To date, the most recent program inspection report was issued in 2007. Two coupons were
removed from the BVPS Unit 1 Spent Fuel Pool in June 2007 and shipped to Northeast
Technology Corp (NETCO) for testing. The results of these tests are indicative of satisfactory
material performance. However, both coupons had numerous blisters in the Boral® cladding.
The previous inspection report, issued in 2002, identified a few small blisters on the coupons.
Prior to that, no blisters were noted on the coupons. Because the blisters displace water from
the flux trap of the Region I racks, they could potentially challenge dimensional assumptions
made in the fuel pool criticality analysis. FENOC performed an evaluation of the blisters through
the Corrective Action Program. FENOC will monitor future surveillance coupons for extent and
progression of corrosion and blister growth. This action is consistent with recommendations
from NETCO and EPRI Report 1013721, "Handbook of Neutron Absorber Materials for Spent
Nuclear Fuel Transportation and Storage Applications."
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Nuclear Fuel Transportation and Storage Applications." 
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Although the results of the coupon analysis warranted further evaluation, the neutron
attenuation and structural integrity of the coupons was determined to be unaffected. The
operating experience for the program provides evidence that continued surveillance of the
coupons will effectively manage aging effects such that there is no loss of intended function."

The staff confirms that the "operating experience" program element satisfies the guidance in
SRP-LR Section A. 1.2.3.10, since the operating experience supports the conclusion that the
Boral® Surveillance Program will be able to effectively manage the loss of neutron-absorbing
capacity and degradation of Borale. The staff finds this program element acceptable.

UFSAR Supplement. In LRA Section A.1.43, the applicant provided the most recent UFSAR
Supplement for the Boral® Surveillance Program (Unit 1 Only), which was provided as an
amendment of the LRA in the letter of January 19, 2009. The staff reviewed this UFSAR
Supplement for adequacy. The staff found that the summary description of the Boral®
Surveillance Program would provide adequate assurance that the assumptions made in the
Fuel Pool criticality analysis would remain valid for the period of extended operation. The
program would have coupons removed and analyzed by a vendor, who would make
recommendations based on the analysis. These test coupons are exposed to higher-than-
average levels of gamma radiation and any data from these coupons would represent
accelerated exposure. The staff finds the summary acceptable since there is adequate
assurance that degradation will be detected and corrective actions taken prior to the loss of
intended function. Therefore, the staff concludes that the UFSAR supplement for this AMP
provides an adequate summary description of the program, as required by 10 CFR 54.21(d).

Conclusion. On the basis of its technical review of the applicant's Boral® Surveillance Program,
the staff concludes that the applicant has demonstrated that effects of aging will be adequately
managed so that the intended function(s) will be maintained consistent with the CLB for the
period of extended operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the
UFSAR supplement for this AMP and concludes that it provides an adequate summary
description of the program, as required by 10 CFR 54.21(d).

3.0.4 QA Program Attributes Integral to Aging Management Programs

In LRA Sections A.1, "Summary Description of Aging Management Programs" and B.1.3,
"Quality Assurance Program and Administrative Controls," the applicant described the elements
of corrective action, confirmation process, and administrative controls applied to the AMPs for
both safety-related and nonsafety-related components. The BVPS Quality Assurance (QA)
program, described in Unit 1 UFSAR Appendix A, and Unit 2 UFSAR, Chapter 17, implements
the requirements of 10 CFR Part 50, Appendix B. The Corrective Action Program applies
corrective actions, confirmation, and administrative controls regardless of component safety
classification. Specifically, LRA Section B.1.3 states that the QA program implements the
requirements of 10 CFR Part 50, Appendix B. LRA Section B.2, "Aging Management Programs,"
summarizes the AMPs.

3.0.4.1 Summary of Technical Information in the Application

Sections A.1, "Summary Description of Aging Management Programs," and B.1.3, "Quality
Assurance Program and Administrative Controls," of the license renewal application (LRA),
described the elements of corrective action, confirmation process, and administrative controls
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classification. Specifically, LRA Section B.1.3 states that the QA program implements the 
requirements of 10 CFR Part 50, Appendix B. LRA Section B.2, "Aging Management Programs," 
summarizes the AMPs. 

3.0.4.1 Summary of Technical Information in the Application 

Sections A.1, "Summary Description of Aging Management Programs," and B.1.3, "Quality 
Assurance Program and Administrative Controls," of the license renewal application (LRA), 
described the elements of corrective action, confirmation process, and administrative controls 

3-188 



that are applied to the aging management programs (AMPs) for both safety-related (SR) and
nonsafety-related components. The BVPS quality assurance program (QAP), which includes the
elements of corrective action, confirmation process, and administrative controls, is to the QA
attributes regardless of the safety classification of the components. Specifically, in Section A.1
and Section B.1.3 the applicant stated that the QA Program implements the requirements of
10 CFR 50, Appendix B, and is consistent with NUREG-1801, "Generic Aging Lessons Learned
(GALL) Report."

3.0.4.2 Staff Evaluation

Pursuant to 10 CFR 54.21(a)(3), an applicant is required to demonstrate that the effects of
aging on SCs subject to an AMR will be adequately managed so that their intended functions
will be maintained consistent with the CLB for the period of extended operation. NUREG-1 800,
Branch Technical Position RLSB-1, "Aging Management Review - Generic," describes ten
attributes of an acceptable AMP. Three of these ten attributes are associated with the QA
activities of corrective action, confirmation process, and administrative controls. Table A. 1-1,
"Elements of an Aging Management Program for license Renewal," of Branch Technical
Position RLSB-1 provides the following description of these quality attributes:

" Attribute No. 7 - Corrective Actions, including root cause determination and prevention of
recurrence, should be timely;

" Attribute No. 8 - Confirmation Process, which should ensure that preventive actions are
adequate and that appropriate corrective actions have been completed and are effective;
and,

* Attribute No. 9 - Administrative Controls, which should provide a formal review and
approval process.

NUREG-1800, Branch Technical Position IQMB-1 noted that those aspects of the AMP that
affect quality of safety-related SSCs are subject to the QA requirements of Appendix B to
10 CFR Part 50. Additionally, for nonsafety-related SCs subject to an AMR, the applicant's
existing Appendix B to 10 CFR Part 50 QA program may be used to address the elements of
corrective action, confirmation process, and administrative control. Branch Technical Position
IQMB-1 provides the following guidance with regard to the QA attributes of AMPs:

"Safety-related SCs are subject to Appendix B to 10 CFR Part 50 requirements
which are adequate to address all quality related aspects of an AMP consistent with
the CLB of the facility for the period of extended operation. For nonsafety-related
SCs that are subject to an AMR for license renewal, an applicant has an option to
expand the scope of its Appendix B to 10 CFR Part 50 program to include these
SCs to address corrective action, confirmation process, and administrative control
for aging management during the period of extended operation. In this case, the
applicant should document such a commitment in the Final Safety Analysis Report
supplement in accordance with 10 CFR 54.21(d)."

The NRC staff reviewed the applicant's aging management programs (AMPs) described in
Appendix A, "Updated Final Safety Analysis Report Supplement," and Appendix B, "Aging
Management Programs and Activities," of the LRA, and the associated implementing
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documents. The purpose of this review was to ensure that the quality assurance attributes
(corrective action, confirmation process, and administrative controls) were consistent with the
staff's guidance described in NUREG-1800, Section A.2, "Quality Assurance for Aging
Management Programs (Branch Technical Position IQMB-1)." Based on the NRC staff's
evaluation, the descriptions of the AMPs and their associated quality attributes provided in
Appendix A, Section A.1, and Appendix B, Section B.1.3, of the LRA are consistent with the
staff's position regarding quality assurance for aging management.

3.0.4.3 Conclusion

On the basis of the NRC staff's evaluation, the descriptions and applicability of the plant-specific
AMPs and their associated quality attributes provided in Appendix A, Section A.1, and
Appendix B, Section B.1.3 of the LRA, were determined to be consistent with the staff's position
regarding QA for aging management. The staff concludes that the QA attributes (corrective
action, confirmation process, and administrative control) of the applicant's AMPs are consistent
with 10 CFR 54.21 (a)(3)

3.1 Aging Management of Reactor Vessel, Reactor Vessel Internals, and Reactor
Coolant System

This Section of the SER documents the staff's review of the applicant's AMR results for the
reactor vessel, reactor vessel internals, and RCS components and component groups of:

* reactor vessel
* reactor vessel internals
* RCS

3.1.1 Summary of Technical Information in the Application

LRA Section 3.1 provides AMR results for the reactor vessel, reactor vessel internals, and RCS
components and component groups. LRA Table 3.1.1, "Summary of Aging Management
Evaluations in Chapter IV of NUREG-1 801 for the Reactor Vessel, Reactor Vessel Internals,
and Reactor Coolant System," is a summary comparison of the applicant's AMRs with those
evaluated in the GALL Report for the reactor vessel, reactor vessel internals, and RCS
components and component groups.

The applicant's AMRs evaluated and incorporated applicable plant-specific and industry
operating experience in the determination of AERMs.
The plant-specific evaluation included condition reports and discussions with appropriate site
personnel to identify AERMs. The applicant's review of industry operating experience included a
review of the GALL Report and operating experience issues identified since the issuance of the
GALL Report.

3.1.2 Staff Evaluation

The staff reviewed LRA Section 3.1 to determine whether the applicant provided sufficient
information to demonstrate that the effects of aging for the reactor vessel, reactor vessel
internals, and RCS components within the scope of license renewal and subject to an AMR, will
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be adequately managed so that the intended function(s) will be maintained consistent with the
CLB for the period of extended operation, as required by 10 CFR 54.21(a)(3).

The staff conducted an onsite audit of AMRs to ensure the applicant's claim that certain AMRs
were consistent with the GALL Report. The staff did not repeat its review of the matters
described in the GALL Report; however, the staff did verify that the material presented in the
LRA was applicable and that the applicant identified the appropriate GALL Report AMRs. The
staffs evaluations of the AMPs are documented in SER Section 3.0.3. Details of the staff's audit
evaluation are documented in SER Section 3.1.2.1.

In the onsite audit, the staff also selected AMRs consistent with the GALL Report and for which
further evaluation is recommended. The staff confirmed that the applicant's further evaluations
were consistent with the SRP-LR Section 3.1.2.2 acceptance criteria. The staffs audit
evaluations are documented in SER Section 3.1.2.2.

The staff also conducteda technical review of the remaining AMRs not consistent with or not
addressed in the GALL Report. The technical review evaluated whether all plausible aging
effects have been identified and whether the aging effects listed were appropriate for the
material-environment combinations specified. The staffs-evaluations are documented in SER
Section 3.1.2.3.

For SSCs which the applicant claimed were not applicable or required no aging management,
the staff reviewed the AMR line items and the plant's operating experience to verify the
applicant's claims.

Table 3.1-1 summarizes the staffs evaluation of components, aging effects or mechanisms, and
AMPs listed in LRA Section 3.1 and addressed in the GALL Report.

Table 3.1-1 Staff Evaluation for Reactor Vessel, Reactor Vessel Internals, and Reactor
Coolant System Components in the GALL Report

Component Group Aging Effect/ AMP In GALL .Further AMP In LRA Staff Evaluation
(GALL Report Mechanism Report Evaluation Supplements,

Item No.) 'In'ALL' or
- rReport Amendments

Steel'pressure Cumulative TLAA, evaluated in Yes Not applicable Not applicable
vessel support skirt fatigue damage accordance with to BVPS (See SER
and attachment 10 CFR 54.21(c) Section 3.1.2.2.1)
welds
(3.1.1-1) o
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" " 

The staff also conducted.a technical review of the remaining AMRs not consistent with or not 
addressed ,in the GALL Report. The technical review evaluated whether all plausible aging 
effects have been identified and whether the aging effects listed were appropriate for the 
material-environment combinations specified. The staffs'evaluations are documented in SER 
Section 3.1.2.3. 

For SSCs which the applicant claimed 'Here not applicable or required no aging management, 
the" staff reviewed the AMR line items and th~ plant's operating experience to verify the 
applicant's claims. 

Table 3.1-1 summarizes the staffs evaluation of components, aging effects or mechanisms, and 
AMPs listed in LRA Section 3.1 and addressed in the GALL Report. 

Table 3.1-1 Staff Evaluation for Reactor Vessel, Reactor Vessel Internals, and Reactor"" 
Coolant System Components in the GALL Report 

Steel 'pressure 
vessel support skirt 
and attachment 
welds 
(3.1.1-1) 

Cumulative TLAA, evaluated in 
fatigue damage accordance with 

10 CFR 54.21(c) 
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Component Group. Aging Effect/ AMP in GALL. Furthr AMP In LRA, Staff Evaluation
(IGALL Repo ; "Mechanism ",Reprt Ealuation Suplemen,.ts,

Item No.), In GALL or
___,;_-;Report Amendments

Steel; stainless steel; Cumulative TLAA, evaluated in Yes Not applicable Not applicable to
steel with nickel-alloy fatigue damage accordance with PWRs (SeeSER
or stainless steel 10 CFR 54.21(c) and Section 3.1.2.2.1)
cladding; nickel-alloy environmental effects
reactor vessel are to'be addressed
components: flanges; for Class 1
nozzles; components
penetrations; safe
ends; thermal
sleeves; vessel
shellsheads and
welds
(3.1.1-2) ._

Steel; stainless steel; Cumulative TLAA, evaluated in Yes Not applicable Not applicable to
steel with nickel-alloy fatigue damage accordance with PWRs (See SER
or stainless steel 10'CFR 54.21(c).and Section.3.1.2.2.1)
cladding; nickel-alloy environmental effects
reactor coolant are to be-addressed
pressure boundary for Class 1
piping, piping components
components, and'
piping elements,
exposed to reactor
coolant(3.1.1-3) __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ ,_ _ _ _ _ _ _

Steel pump and Cumulative TLAA, evaluated in Yes Not applicable Not applicable to
valve closure bolting fatigue damage accordance with PWRs (See SER
(3.1.1-4) 10 CFR 54.21(c) Section 3.1.2.271)

check Code limits for
allowable cycles
(less than
,7000 cycles) of
thermal stress range.

Stainless steel and Cumulative TLAA, evaluated in Y'es TLAA Fatigue is a TLAA
nickel-alloy reactor fatigue damage accordance with (See SER
vessel intemals 10 CFR 54.21(c) Section 3.1.2.2.1)
components'(3.!1.5) __ _ __ _ _ _ ___._ _ ___... . _ __ _ __ _

nickel-alloy*tubes Cumulative TLAA, evaluated in Yes TLAA Fatigue is a TLAA
and sleeves in a fatigue damage accordance with. (See SER
reactor coolant and 10 CFR 54.21(c) Section 3.1.2.2.1)
secondary
feedwater/steam
environment
(3.1.1-6)
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Component Gr~~p Aging EffectJ ',AMP In GAlt, ',: ,ti='~rth~r;, ,AMPlnLRA" , Staff Evaluation 

···\~~~i~~.{,~0if~(!~~(~ .;~;.";;~~#f~;t~ ~f'l }t~~~1'1'.f7k;:"·}j'.··., 
Steel; stainless steel; Cumulative 
steel with nickel-alloy fatigue damage 
or stainless steel 
cladding; nickel~alloy 
reactor vessel 
components: flanges; 
nozzles; 
penetrations; safe 
ends; thermal 
sleeves; vessel 

, shells, ~headsand 
welds 
(3.1.1~2) 

Steel; stainless steel; Cumula~ive 
steel with ni,c~el-alloy fatigue damage 
or stainless steel ' 
claddin!:J; nickel-alloy 
reactor coolant 
pressure boundary 
piping, piping 
components, and .' 
piping elementS. 
exposed to reactor 
coolant 
(3.1.1-3) 

Steel pump and Cumulative 
valve closure bolting fatigue damage 
(3.1.1-4) 

StainlesS steel ;and Cumulative 
nickel-alloy reactor 
vessel internals \ 

,fatigue damage 

components' 
(3.1.1~5) ';' 

." " ".- r. 
Cumulative nickel-alloY,tubes . 

and sleeves i" a fatigue damage 
reactor coolant and 
secondary 
feedwater/steam 
environment 
(3;1.1-6) 

TLAA, evaluated in 
accordance with 
10 CFR 54.21(c) and 
environmental effects 
are tO,be addressed 
for Class 1 
components 

TLAA, evaluated in 
accordance with, 
10'CFR 54.21(c).and 
environmental effects 
are to be·addressed 
for Class 1 
components 

TLAA, evaluated in 
accordance with 

,10 CFR 54.21(c) 
check Code limits for 

, allowable cycles 
(less tha,n 

'. lOOQ cycles) of 
, thermal stress range, 

TLAA, evaluated in 
accordance with 
10 CFR 54.21 (c) 

' TlAA, evaluated in 
accordance with " 
10 CFR 54.21(c) 
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Yes 

Yes 

Yes 

Yes 

Yes 

Not applicable Not applicable to 
PWRs (See,SER 
Section 3.1.2.2.1) 

Not applicable Not applicable to 

Not applicable 

TLAA 

TLAA 

" PWRs(See SER 
Section ,3.1.2:2.1) 

Not applicable to 
PWRs (See SER 
Section 3.1,2.2,1) 

Fatigue is a TLAA 
(See SER 
Section 3.1.2.2.1) 

,', 

fatigue is a TLAA 
(~ee SER 
Section 3.1.2.2.1) 



Component Group Aging Effect/ AMP in GALL Further AMP in LRA, Staff Evaluation(GALL Repot Mechanism AReport nEvaluation Supplements,
Item No.) I-ALo

Report Amendments

Steel and stainless Cumulative TLAA, evaluated in Yes TLAA Fatigue is a TLAA
steel reactor coolant fatigue damage accordance with (See SER
pressure boundary 10 CFR 54.21(c) Section 3.1.2.2.1)
closure bolting, head
closure studs,
support skirts and
attachment welds,
pressurizer relief
tank components,
steam generator
components, piping
and components
external -surfaces
and bolting
(3.1.1-7) L

Steel; stainless steel; Cumulative TLAA, evaluated in Yes TLAA Fatigue is a TLAA
and nickel-alloy fatigue damage accordance with (See SER
reactor coolant 10 CFR 54.21(c) and Section 3.1.2.2.1)
pressure boundary environmental effects
piping, piping are to be addressed
components, piping for Class 1
elements; flanges; components
nozzles and safe
ends; pressurizer
Vessel shell heads
and welds; heater
sheaths and sleeves,
penetrations; and
thermal sleeves(3.1.1-8) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Steel; stainless steel; Cumulative TLAA, evaluated in Yes TLAA Fatigue is a TLAA
steel with nickel-alloy fatigue damage accordance with (See SER
or stainless steel 10 CFR 54.21 (c) and Section 3.1.2.2.1)
cladding; nickel-alloy environmental effects
reactor vessel 'are to be addressed
components: flanges; for Class I
nozzles; components
penetrations;
pressure housings;
safe ends; thermal
sleeves; vessel
shells, heads and
welds
(3.1.1-9) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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'COn1pone~tGr~up • ',AglngE~~AMP In GALL., ",' ,', FlJrther, ',AMPlnL~:' ,<'Sblffi:,-:a, lua;t"lon, 
:(t3A[LR~P?~t,:,.;:,'Mechll'nlsm';, ',Repo/t" "', ,i:¥aluiltjo~" '~,~~,:,,:r,p,I:, i, nt~j:,i ,'" " 

:,,~~,ry'No:r{r',',i,;,<' & "",; iIW;~~~"At11,ell,~,ments\,< ,,",',' 

Steel and stainless 
steel reactor coolant 
pressure boundary 
closure bolting, head 
closure studs, 
support skirts and 
attachment welds, 
presSurizer relief 
tcinkcomponents, 
steam, generator 
components, piping 
and compon~nts 
eJdemalsurfaces 
and bOiting , 
(3.1.1-7) 

Cumulative TLAA, evaluated in 
fatigue damage accordance with 

10 CFR 54.21(c) 

Yes 

Steel; stainless steel; Cumulative TLAA, evaluated in Yes 
and nickel-alloy 'fatigue damage 
reactor coolant 
pressure boundary 
piping; piping 
c9mponents, pipifl9 
elements; flanges; 
nozzles and safe 
ends; pressurizer 
'v,ess~1 shell heads 
and welds; heater 
sheaths and sleeves; 
pel1etration~; and 
thermal, sleeves 
(3.1,1-8) 

St~el; stainless ,steel; Cumulative 
steel with nickel-alloy fatigue damage 
or stainless steel 
cfadding; nickel-alloy 
reactor veSsel ' 
components: 'flanges; 
nozzles; 
penetrations; 
presSure hOusings; 
safe ends; thermal 
sleeves; vessel ' 
shells, heads and 
welds 
(3.1.1-9) 

\, 

accordance with 
10 CFR 54.21(c) and 
environmental effects 
are to be addressed 
for Class 1 
components 

TLAA, evaluated in Yes 
accordance with 
10CFR54.21(c) and 
environmental effects 
are to be addressed 
for Class 1 
components 
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TLAA 

TLAA 

TLAA 

Fatigue is a TLAA 
(See SER 
Section 3.1.2.2.1) 

Fatigue is aTLAA, 
(See SER 
Section 3.1.2.2.1) 

Fatigue is a TLAA 
(See SER ' 
Section 3.1.2.2.1) 



Component Group Aging'Effect/ AMP.In GALL Further AMP In LRA, Staff Evaluation
(GALL Report Mechanism Report Evaluation Supplements,'

Item N4o.) In GALL or
___________ ________ ___________ Report Amendments

Steel; stainless steel; Cumulative TLAA, evaluated in Yes TLAA Fatigue is a TLAA
steel with nickel-alloy fatigue damage accordance with (See SER
or stainless steel 10 CFR 54.21(c) and Section 3.1.2.2.1)
cladding; nickel-alloy environmental effects
steam generator are to be addressed
components for Class 1
(flanges; components
penetrations;
nozzles; safe ends,
lower heads and
welds)
(3.1.1-10) ....

Steel top head Loss of material Water Chemistry and Yes Not applicable Not applicable to
enclosure (without due to general, One-Time Inspection PWRs (See SER
cladding) top head pitting and Section 3.1.2.2.2)
nozzles (vent, top crevice
head spray or RCIC, corrosion
and spare) exposed
to reactor coolant
(3.1.1-11) __ _ _ __ _ _ __ _ _ _

Steel steam Loss of material Water Chemistry and Yes Not applicable Not applicable to
generator shell due to general, One-Time Inspection BVPS (See SER
assembly exposed to pitting and SectiOn 3.1.2.2.2.1)
secondary feedwater crevice
and-steam corrosion(3.1 .1,12) . . .. ._ _ __ _ _ __ __ _ _ __ _ _

Steel and stainless Loss of material Water Chemistry and Yes Not applicable Not applicable to
steel isolation due to general One-Time Inspection PWRs (See SER
condenser (steel only), Section 3.1.2.2.2)
components exposed pitting and
to reactor coolant crevice
(-31.1-13) corrosion

Stainless steel, Loss of material Water Chemistry and Yes Not applicable Not applicable to
nickel-alloy,pand due to pitting One-Time Inspection PWRs (See SER
steel with nickel-alloy and crevice Section 3.1.2.2.2)
or stainless steel corrosion
cladding reactor
vessel flanges,
nozzles,
penetrations, safe
ends, vessel shells,
heads and welds
(3.1.1-14)
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Steel; stainless steel; Cumulative TLAA, evaluat~d in Yes TLAA Fatigue is a TLAA 
steel with nickel-alloy fatigue damage accordance with (See SER 
or stainless steel 10 CFR 54.21 (c) and Section 3.1.2.2.1) 
cladding; hickel~alloy ; environmental effects 
steam generator are to be addressed 
components for Class 1 .. 
(flanges; components 
penetrations; 
nozzles; safe ends, 
lower heads and 
welds) 
(3.1.1-10) 

Steel top head Loss of material Water Chemistry and Yes Not applicable Not applicable to 
enclosure (without due to general, One-Time Inspection PWRs (See SER 
cladding) top head pitting and Section 3:1.2.2.2) 
nozzles (vent, top crevice 
head spray or RCle, corrosion 
and spare) exposed 
t6 reactor coolant· 
(3.1.1-11) 

Steel steam Loss of material Water Chemistry and Yes Not applicable Not applicable to 
g~neratorshell due to general, One-Time Inspection BVPS (See SER 
assembly expo~ed to pi~rig and Section'3.1 :2,2.2.1) 
secondary feedwater crevice 
and-steam corrosion 
(3;1.H2) 

Steel and stainless LosS of material Watbr Chemistry and Yes Not applicable Not applicable to 
steel isolation due to general One-Time Inspection PWRs (See SER 
Condenser (st~el only), Section 3.1.2.2.2) 
components exposed pitting and 
to reactor coolant . crevice 

'. (:!,1.1-13) cQrtosion 

Stainless' steel, Loss· of material 
.. 
Water Chemistry and Yes Not applicable Not applicable to 

nickel-alloy, "and due to pitting One-Time Inspection PWRs (See SER 
steel with nickel-alloy. and crevice Section 3.1.2.2.2) 
or stainless steel corrosion 
clad.~il'1g reaCtor 
ves~elflariges; . 
nozzles, '! 

; penetrations, safe 
ends, vessel sh~ils, 
heads and welds 
(3.1.1-14) 
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'Co•m•pnent Group Ai0ng IEtkLt .lAMP inGALL Further AMP InLRA". Staff Evaluation
(GALL, Re6rt s•chanism Report Evaluation Supplements,

.~ltm~o.;~.In GALL 'or;
_________ _______ _________ Report Amendhients.

Stainless steel; steel Loss of material Water Chemistry and Yes Not applicable Not applicable to
with nickel-alloy or due to pitting One-Time Inspection PWRs (See SER
stainless steel and crevice Section 3.1.2.2.2)
cladding; and nickel- corrosion
alloy reactor coolant
pressure boundary
components exposed
to reactor coolant(3.1.,!-15) _________ ___________ ______ _________ __________

Steel steam* Loss of material Inservice Yes ASME Consistent with the
generator upper and due to general, Inspection (IWB, Code Section Xl GALL Report (See
lower shell and pitting and IWC, and IWD), and Inservice SER
transition cone crevice Water Chemistry Inspection, Section 3.1.2.2.2.4)
exposed to corrosion and, for Subsection IWB,
secondary feedwater Westinghouse IWC, and IWD
and steam Model 4,4 and for Class 2
(3.1.1-16) 51 S/G, if general components

and pitting corrosion (B.2.2) and
of the shell is known Water Chemistry
to exist, additional (B.2.42)
inspection
procedures are to be
developed. ._ _

Steel (with or. without Loss of fracture TLAA, evaluated in' Yes TLAA Loss of fracture
stainless steel toughness due accordance with toughness is a
cladding) reactor to neutron 1.0 CFR 50, TLAA (See SER
vessel bettline shell, irradiation Appendix G, and Section 3.1.2.2.3
nozzles, and welds embrittlement RG 1.99. The item (1))
(3.1.1-17) applicant may

choose to
demonstrate that the
materials of the
nozzles are not
controlling for the
Tw. evaluations.

Steel (with or without Loss of fracture Reactor Vessel Yes Reactor Vessel Consistent with the
stainless steel toughness due Surveillance Integrity (B.2.35) GALL Report (See
cladding),reactor to neutron SER
vessel b'eltlineshell, irradiation Section 3.1.2.223
nozzles, and weids;- embrittlement item (2))
safety injection.
nozzles
(3.1.1-18) ... __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _

Stainless steel and Cracking due to A plant-specific aging Yes Not applicable Not applicable to
nickel-alloy top head stress corrosion management PWRs (See SER
enclosure vessel cracking and program is to be Section 3.1.2.2.4)
flange leak detection intergranular evaluated.
line stress corrosion
(3.1.1-19) 1 cracking I
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, 
Stainless steel; steel 
with nlckel-alioyor 
stainless steel 
cladding; and nickel
alloy reactor coo!ant 
pressure bound~ry 
components exposed 
to reactor coolant 

Loss of material Water Chemistry and Yes 
due to pitting One-Time Inspection 

(3 .. 1.1,-15) . 
. " . 

Steel steam' 
generator upper and 
lower shell and 

. transition cone 
exposed to 
secondary feedwater 
and steam 
(3.1.1-16) 

Steel (with or without 
stainless steel 
cladding) reactor 
vessel belt!ine shell, 
nozzles, and welds 
(3.1.1-17) '. 

and crevice 
corrosion 

Loss of material 
due to general" 
pitting and 
crevice 
corrosion 

Loss of fracture 
toughl1ess due 
to neutron 
irradiation 
embrittlement. 

Steel (with or Without Loss offracture . 
stainl~sssteel. tOlJghneSs due 
claddingtreactor' to nelJtr'On 
vessel Deltiine' shell, irradiation 
nozzles, and Welds;' embrittlement 
safetY injection· ., . 
no.zzles'· 
(3: 1.1::1'8) 

Stainless steel and 
nlqkel-alloy top' head 
enclosure vessel 
flange leakdeteetion 
line 
(3.1.1-19) 

Cracking due to 
stress corrosion 
cracking and 
intergranular 
stress corrosion 
craqking 

Inservice 
Inspection (IWB,' 
IWC, and IWD). and 
Watei' Chemistry 
and; for 
Westinghouse 
Model 4.4 and 
51 S/G, if general 
and pitting corrosion 
of the shell is known 
to exist, additional 
Inspection 
procedures are to be 
deve!()ped. 

TLAA,9valuated in' . 
accordance with 
1.0 CFR 50, . 
Appendix G, and 
RG 1.99. The 
applicant may 
chpose to 
demonstrate that the 
materials of the 
nbzzles are not 
controlling for the 
~ evaluations, 

Reaetor Vessel 
Surveillance 

j 

Yes 

Yes 

Yes 

A plant-specific aging Yes 
management . 
program is to be 
evaluated. 
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Not applicable 

ASME 
Code Section XI 
Inservice 
Inspection, 
Subsection IWB, 
IWC,and IWD 
for Class 2 
components 
(B.2.2) and 
Water Chemistry 
(B.2.42) 

TlAA 

Not applicable to 
PWRs (See SER 
Section 3.1.2.2.2) 

Consistent with the 
GALL Report (See 
SER 
Section 3.1.2.2.2.4) 

Loss of tracture 
toughness isa 
tLAA (See SER 
Section 3.1.2.2.3 
item (1» . 

Reactor Vessel Consistent with the 
Integrity (B.2.35) GALL Report (See 

SER' 

Not applicable 

Section .3.1.2.i3 
item (2» 

Not applicable to 
PWRs (See SER 
Section 3;1.2.2.4) 



Com~ponenht Group, AigEfc .MP In' ALL'- Furte ANP'ILR ttaff Evaluatio
'(GALL-Report' -Mechnm Reor ,vii~l, ,Spp k~n
I 2tem' No) . . In GALL o

___________ __________________ Rport Arrendmomnts

Stainless steel Cracking due to Inservice Yes Not applicable Not applicable to
isolation condenser stress corrosion Inspection (IWB, PWRs (See SER
components exposed cracking and IWC, and IWD), Section 3.1.2.2.4)
to reactor coolant intergranular Water Chemistry,
(3.1.1-20) stress corrosion and plant-specific

cracking verification program

Reactor vessel shell Crack growth TLAA Yes TLAA Crack growth due
fabricated of SA508- due to cyclic to cyclic loading is
Cl 2 forgings clad loading a TLAA (See SER
with stainless steel Section 3.1.2.2.5)
using a high-heat-
input welding
process
p(3.1-21) 72

Stainless steel and Loss of fracture FSAR supplement Yes *PWR Vessel Consistent with the
nickel-alloy reactor toughness due commitmentrto Intemals GALL Report (See
vessel internals to neutron (1) participate in Program SER
components exposed irradiation industry RVI aging Commitment Section 3.1.2.2.6)
to reactor coolant embrittlement, programs - (B.2.33)
and neutron flux void swelling (2) implement
(3.1.1-22) applicable results (3)

submit for NRC
approval > 24
months:b~fore the
extended period an
RVI inspection plan
based on industry,
recommendation.

Stainless steel Cracking due to A plant-specific aging Yes Water Chemistry Consistent with the
reactorvessel stress corrosion management (B.2.42) and GALL Report (S)ee
closureehead flange cracking program is to be One Time SER
leak detection line evaluated. Inspection Section 3.1.2.2.7.1)
and bottom-mounted (B.2.30)
instrument guide
tubes(3 .1.1-23) __ _ _ _ __ _ _ _ _ __ _ _•_ _ _ _ _ . .__ __ _ _ _ __ _ _ _ _

Class 1 cast Cracking due to Water Chemistry Yes Water Chemistry Consistent with the
austenitic stainless stress corrosion and fJor CASS (B.2.42) and GALL Report (See
steel piping, piping cracking components that do ASME SER
components, and not imeet the SectionXl Section 3.1.2.2.7.2)
piping elements NUREG-0313 In"rvice
exposed to reactor guidelines, a plant- Inspction,
coolant specific AMP Subsiecion IWB,
(3.1.1-24) - IWC, and IWD

(8.2.2)
Stainless steel jet Cracking due to A plant-specific aging Yes Not applicable Not applicable to
pump sensing line cyclic loading management PWRs (See SER
(3..1-25) pr ogram is to be Section 3.1.2.2.8)

evaluated.
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Stainless steel Cracking due to 
isolation condenser stress corrosion 
components exposed cracking and 
to reactor coolant' intergranular 
(3.1.1-20) streSs corrosion 

. clC.icking 

Reactor vessel shell . Crack growth 
fabricated of SA50S- due tq cyclic 
CI 2 forgings clad loading 
With stainlesS steel 
using ~ high-heat-
Input welding 
process 
(3.1 .. 1 ~2.1) 

Stainless steel and Loss of fracture 
nickel-alloy reactor toughness due 
vessel intemals , to neutron 
components exposed irradiation 
to reactor cO,olant em~rittlement, 
and neutroriflux void swelling 
(3.1.1-22) 

Inservice 
Inspection (IWB, 
IWC, and IWD), 
Water Chemistry, 
arid plant-specific 
verification program 

TLAA 

FSAR supplement 
commitmenho 

, (1) participate in , 
industry RVI aging 
programs 
(2) implement 
applicable results (3) 
submit for NRC 
approval:> 24 . 

, morith'sbefore the 
extend6d period an 
RVI inspection, plan 
based on .industry' 
recommendation. 

Yes 

Yes 

Yes 

~tainless steel, , 
reactorvessel ' 
closure,head flange 

Cracking due to 
stresS corrosion' 
cracking 

A, plsn't-specific aging Yes 
management 
program is to be 
evaiUated. ' " leak detection Ihw 

I arid ,bottom~mounted 
Instrument guid~ 
tubes, 
(3~1.1-23) 

Class 1 cast , 
austeritic stainless 
st8,el plplrig, piping' 
cOmponents, and 
piping eiemerits '. 
exposed to reactor 
cooiant " ' 
('3.1.1-24 ) 

Stainless steel jet 
pump sensing line 
(~.1.1-25) 

Cracking due to Water Chemistry Yes 
stress corrosion .' and;'forCASS 
cracking , domponehts that do 

, no(me~t the 
, N~REG"0313 
guld~lines,a plant
specific ~MP 

Cracking due to A plant-specific aging Yes 
cyclic loading , management 

program is to be 
evaluated. " 
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Not applicable 

TLAA 

Not applicable to 
PWRs (See SER 
Section 3.1.2.2.4) 

Crack growth due 
to cyclic loading is 
a TLAA (See SER 

. Section 3.1.2.2.5) 

,PWRVessel 
Intemals 
Program 
Commitment 
(B.2.33) 

Consistent with the 
GALL Report (See 
SER 
Section 3.1.2.2.6) 

Water Chemistry Consistent with the 
(B;2.42) and GALL ReP9rt (~ee 
Olle Time SER, . 
Inspection Section 3.1.2.2.7.1) 
(B.2.30) 

., . 

. - . . 

Water Chemistry Consistent with the 
(B.2.42) and GALL Report (See 
ASME' SER 
S~on,)(1 'Section 3.1.2.2.7.2) -
In~ivice' '. 

'lhspectlon, 
Subs8ctionlWB, 
IWC,arid IWD ' 
(~.2.?) 

Not appllca~le Not applicable to 
PWRs (S~eSER 
Section 3.1 ;2.2.8) 



component Group Aging Effect/ AMP-In GALL Further AMP In LRA, Staff Evaluation.
_(GALL Repirt ,: Mechanism, Repot Evaluation Supplements, '

hem o.)In' GLL' o
__________ R.,AM Amndmnents,,

Steel and stainless Cracking due to Inservice Yes Not applicable Not applicable to
steel isolation cyclic loading Inspection (IWB, PWRs (See SER
condenser IWC, and IWD) and Section 3.1.2.2.8)
components exposed plant-specific
to reactor coolant verification program
(3.1.1-26)

Stainless steel and Loss of preload FSAR supplement Yes PWR Vessel Consistent with the
nickel-alloy reactor due to stress commitment to Internals GALL Report (See
vessel internals relaxation (1) participate in (B.2.33) SER
screws, bolts, tie industry RVI aging Commitments Section 3.1.2.2.9)
rods, and hold-down programs
springs (2) implement
(3.1.1-27) applicable results (3)

submit for NRC
approval > 24
months before the
extended period an
RVI inspection plan
based on industry
recommendation.

Steel steam Loss of material A plant-specific aging Yes Not applicable Not applicable to
generator feedwater due to erosion management BVPS (See SER
impingement plate program is to be Section 3.1.2.2.10)
and.support exposed evaluated.
to secondary
feedwater
(3.1.1-28)

Stainless steel steam Cracking due to A plant-specific aging Yes Not applicable Not applicable to
dryers exposed to flow-induced management PWRs (See SER
reactor coolant vibration program is to be Section 3.1.2.2.11)
(3.1.1-29) evaluated.
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Steel and stainless 
steel isolation 
condenser 
components exposed 
to reactor coolant 
(3.1.1-26) 

StainleSs steel and 
nickel-alloy reactor 
vessel internals 
scr:ews, bolts, tie 
rods, and hold-down 
springs 
(3.1.1-27) 

Steel steam 
generator feedwater 
impingement p!ate 
and support exposed 
tq· seCo'ndary .~ 

. feedWater • '. 
(3.1,.1 ~28) 

Cracking due to 
cyclic loading 

Loss of preload 
due to stress 
relaxation 

Loss of material 
due to erosion 

Stahiless steelste~m Cracking due to 
dryers exposed tp flow~induced 
reactor cOolant vibration 
(3.1.1-29) } 

Inservice 
Inspection (IWB, 
IWC, andlWD) and 
plant-specific 
verification program 

FSAR supplement 
commitment to 
(1 )' participate in 
ind!Jstr'y RVI aging 
prOgrams 
(2) implement 
applicable results (3) 
submit for NRC 
approval> 24 
months before the 
extended period an 
RVI inspection plan 
based on industry 
reCommendation. 

Yes 

Yes 

A plant~specific aging Yes 
management 
program is to be 
evaluated. I 

A plant-specific aging Yes 
management 
program is to be 
evaluated. 
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Not applicable 

PWR Vessel 
Intemals 
(B.2;33) 
Commitments 

Not applicable 

Not applicable 

. Staff Evalt,latlon - . ,,". 

Not applicable to 
PWRs (SeeSER 
Section 3.1.2.2.8) 

Consistent with the 
GALL Report (See 
SER 
Section ~.1.2.2.9) 

Not applicable to 
BVPS (See SER 
Section 3.1.2.2.10) 

Not applicable to 
PwRs (See SER 
Section 3.1.2.2.11) 



Component Group Aging'Effectl. AMP:in GALL Further AMP In LRA, Staff Evaluation
(GALL Rep6Ort Mechanism Report Evaluation supplements,

ItemNo.) in GALL or
_____________________ ___________ Rport, Amrendments

Stainless steel Cracking due to Water Chemistry and Yes Water Chemistry Consistent with the
reactor vessel stress corrosion FSAR supplement (B.2.42) and GALL Report (See
internals components cracking, commitment to PWR Vessel SER
(e.g., Upper internals irradiation- (1) participate in Internals Section 3.1.2.2.12)
assembly, RCCA assisted stress industry RVI aging Program
guide tube corrosion programs (B.2.33)
assemblies, cracking (2) implement Commitments
Baffle/former applicable results
assembly, Lower (3) submit for NRC
internal assembly, approval > 24
shroud assemblies, months before the
Plenum cover and extended period an
plenum cylinder, RVI inspection plan
Upper grid assembly, based on industry
Control rod guide recommendation.
tube (CRGT)
assembly, Core
support shield
assembly, Core
barrel assembly,
Lower grid assembly,
Flow distributor
assembly, Thermal
shield,
Instrumentation
support structures)
(3.1.1-30)

Nickel-alloy and steel Cracking due to Inservice Yes Water Chemistry Consistent with the
with nickel-alloy primary water Inspection (IWBI- (B.2.42) and GALL Report (See
cladding piping, stress corrosion IWC, and IWD) and ASME SER -
piping component, cracking Water Chemistry and Section Xl Section 3.1.2.2.13)
piping elements, .FSAR supplement Inservice
penetrations, commitment'to Inspection,
nozzles, safe ends, implement applicable Subsection IWB,
and welds (other plant commitments to IWC, and IWD
than reactor vessel (1) NRC Orders, (B.2.2)
head); pressurizer Bulletins, and
heater sheaths, Generic Letters
sleeves,, diaphragm associated with Nickel-Alloy
plate, manways and nickel-alloys and Nozzles and
flanges; core support (2) staff-accepted
pads/core guide'lugs industry guidelines. Program(3.1.1-3i) Program

(B.2.28)

Commitment.

Steel steam Wail thinning A plant-specific aging Yes One-Time Consistent with the
generator feedwater due to flow- management Inspection GALL Report (See
inlet ring and accelerated program is to be (B.2.30) SER
supports corrosion evaluated. Section 3.1.2.2.14)
(3.1.1-32) I _
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COITIPon~nt Gro~pAglng'Effect( .AMPlri,(:;ALLFur:th~r , AMP. In LRA, 
,(~ALLRepoi;t~ . . Mechanism .. , Report . Evaluation . Supplements, 

. . .' 

Staff Evaluation . 

.' .ltein N.o.,.· .. " In GALL or" .' .' '. 
'';' .', ," "''',,:,.,,:;, .,;: :-:'.,:.< . ;'0)' .• : . ..~ .• ,::, .. :.,:,:' .• ~;, <.:'~'. ;.'; '.<' ' ... :;;' , ... ". < ~'~.~11, .. ,: .. ~~.~'t'ents ~. 
Stainless steel Cracking due to 
reactor vessel stress corrosion 
internals components cracking, 
(e.g., Upper internals irradiation-
assembly, RCCA assisted stress 
guide tube corrosion 
assemblies, cracking 
Bafflelformer 
a~sembly,Lower 
internal assembly, 
shroud assemblies, 
PleriumcQver and 
plenum cylinder, . 

. Upper grid assembly, 
Control rod guide 
tube (CRGT) 
assembly, Core 
support shield 
assembly, Core 
barrel assembly, 
Lower grid assembly, 
Flow distributor 
assembly, Thermal 
shield, 
Instrumentation 
support structures) 

Water Chemistry and Yes 
FSAR supplement 
commitment to 
(1) participate in 
industry RVI aging 
programs 
(2) implement 
applicable results 
(3) submit for NRC 
approval> 24 
months before the 
extended period an 
RVI inspection plan 

. based <?n industry 
recommendation. 

"i~ter Chemistry Consistent with the 
(B.2.42) and GALL Report (See 
PW~ Vessel SER 
Internals Section 3.1.2.2.12) 
Program 
(B.2.33) 
Commitments 

(3.1.1-30) 
~----~------~~-------r----~--~~-r-------+----------~----------~I 

-- Njckel~alloy and. steel Cracking due to 
with nickel-alloy 
c.ladding piping" 
piping component, 
piping. elements, 
penetrations, 
hOZzles~ safe ends, 
and welds (other 
than reactor vessel 
head); pressurizer 
heater sti~aths, 
sleeves" diaphr~gm 
plate, manways and 
flanges; core support 
pads/cOre guide;lugs 
(3.1.1-31 ) 

$teel steam 
gen~rator feedwater 
inlet ring and 
supports 
(3.1.1-32) 

primary water 
stress' corrosion 
cracking 

Wail thinning 
due to flow
accelerated 
corrosion 

Inservice 
Inspection (IWB, 
IWC, arid IWO) and 
Water Chemist.y and 
IFSAR supplement 
commitmentto . 
implement applicable 
plant commitments to 
(1) NRC Orders, 
Bulletins, and 
Generic Letters 
associated with 
nickel-alloys and 
(2) staff-accepted 

. industrY guidelines. 

Yes 

A plant-specific aging Yes 
management 
program is to be 
evaluated. 
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Water Chemistry Consistent with the 
(B.2.42) and GALL Report (See 
ASME· SER' 
Section XI Section 3.1.2~2.13) 
lriservice 
Inspection, 
Subsection IWB, 
IWC, and IWO 
(B.2.2) 

Nickel-Alloy 
NoZzles and 

.'. Penetrations 
PrOgram 
(B.2.28) 
Commitment 

One-Time 
Inspection 
(B.2.30) 

Consistent with the 
GALL Report (See 
SER 
Section 3.1.2,2.14) 



CbComponent Group Aging EfficlJ AMPIn GALL TWFuther• :AMP In LRA,_.I Staff Evaluation
(GA`LL Rteport:.' Mechanilsm Repor Eauto Sple nts,

ItmN.)I ALL or J
-,~~~~~i _____ por Amndments

Stainless steel and Changes in FSAR supplement Yes PWR Vessel Consistent with the
nickel-alloy reactor dimensions due commitment to Internals GALL' Report (See
vessel internals to void swelling (1) participate in Program SER
components industry RVI aging (B.2.33) Section 3.1 .2.2.15)
(3.1.1-33) programs- Commitment

(2) implement
applicable results
(3) submit for NRC
approval > 24
months before the
extended period an

!RVI inspection plan
based on industry
recommendation.

Stainless steel'and Cracking due to Inservice Yes Water Chemistry Consistent with the
nickel-alloy reactor stress corrosion inspection(IWB, (B.2.42) and GALL Report (See
control rod drive cracking and IWC, and IWD) and ASME SER
head penetration primarywater WaterChemistry and Sec'ti6n Xl Section 3.1.2.2.16.
pressure housings stress corrosion for nickel-alloy, Inservice 1)
(3.1.1-34) cracking comply with Section,

applicable NRC Subsections
Orders and provide a IWB, IWC, and
commitment in the IWD (B.2.2)
FSAR supplement to
implement applicable
(1) Bulletins" and Nickel-Ally
GenericLetters and Nozzles and
(2) staff-accepted Pentans
industry guidelines. PrneramProgram

(B.2.28),
Commitment

Steel with stainless Cracking due to Inservice Yes Not'applicable Not applicable to
steel or nickel-alloy stress corrosion Insoection (IWB BVPS (See SER
claddingprdmary side cracking and IWC, and IWD) and Sections 3.1.2A.1
components; steam primary water Water Chemistry and and 3.1.2.2.16.1)
generator upper and stress corrosion for nickel-alloy,
lower heads, cracking "omply ,with'
tubesheets and tube- applicable NRC
to-tube sh.eet welds I Orde rs and provide a'
(3.1.1-35) commitmentin the

FSAR-supplement to
implement applicable
(1) Bulletins and
GenericLetters and
(2) staffy- cepted

_____________ __________ industryguidelines. ______ _______
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Stainless steel and 
nickel-alloy reactor 
vessel internals 
components 
(3.1.1"33) 

-'1 , 

Changes in 
dimensions due 
to void swelling 

-' 

FSAR supplement 
commitme'rit to 
(1) participate in 
indu~try RVI aging 
programs: 
(2) implement 
applicable 'results 
(3)submitfor NRC 
approval> 24 
months t>efore the 

, extended peiiod an 
~RVrinspection plan 
based on 'indllstry 
recorl'lm.endation. 

Yes 

Stainl~ss steel and Cracking due to Inservice Yes 
nickel~alloy reactor 
control rod drive 
head penetration 
pressure housings 
(3.1.1-34) 

stress corrosion 
cracki",g 'and 
primary water 
stress corrosion 
cracking 

Inspectioh(IWB. 
IWC. and IWO) and 
Water Chemistry and \ 
for nickel-alloy. 
comply With 
ap'plicable N~C 
Orders and provide a 
commitment in the 
FSARsjJpplement to 
impleme~tapplicable 
(1 ) Bulletins' and 
Generic Letters and 
(2) staff-accepted 

, ihdustryguidelines. 

Steel With stainless Cracking due to -Inservice" Yes 
steel or nickel-alloy stress corrosion In8~ctibn (IWB. 
clac!ding'primar:y siqecracking and IWCiand 1\\,0) and 
c()mponents; steam primarY water Water Chemistry and 

\ generatoruppejo'imd stress corrosion _ fhrDickel~alloy. 
lower heCids. ' - cracking ,;omply"With ' ' 
tubesheets and tube- iilppli¢8ble NRC 
to-tube sheet welds Orders'arid, provide a' 
(3.1.1-35) , " comrriitm~nt:lri the 

FSARsuppiement to 
impiement,applicable 
(1) BU-iIEW~s ,and 
Generic:Letters and 
'(2) $~ff~a~pted 
industry guidelines. 
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/ 

PWRVessel 
Intemals 
Program 
(B.2.33) 
Commitment 

Consistent with the 
GALL Report (See 
SER 
Section 3.1.2.2.15) 

Water Chemistry Consistent with the, 
(6.2.42) and GALL Report (See 
ASME SER 
Settion XI Section 3.1.2.2.16. 
Inservice 1) 
Section. 
Subsections 
IWB. IWC. and 
IWP (B.2.2) 

Nickel-Alloy 
Nozzles and 
Penetrations 
Program 
(B.2.28) 
Commitment 

Not' applicable Not applicable to 
BVPS (See SER 
Sections 3.1.2; 1.1 
and 3.1.2.2.16.1) 



Component Group', AgingEffect AMP in GALL Further :AMP In LIRA, Staff Evaluation
(GALL. Rep .tMechialnism Reor EalatonSuplmets

OitM No) w ALL~ o

Nickel-alloy, Cracking due to Water Chemistry and Yes Water Chemistry Consistent with the
stainless steel stress corrosion One-Time Inspection (B.2.42) and GALL Report (See
pressurizer spray cracking and and, for nickel-alloy One-Time SER
head primary water welded spray heads, Inspection Section 3.1.2.2.16.
(3.1.1-36) stress corrosion comply with (B.2.30) 2)

cracking applicable NRC
Orders and provide a
commitment in the
FSAR supplement to
implement applicable
(1) Bulletins and
Generic Letters and
(2) staff-accepted
industry guidelines.

Stainless steel and Cracking due to Water- Chemistry and Yes Water Chemistry Consistent with the
nickel-alloy reactor stress corrosion FSAR supplement (B.2.42) GALL Report (See
vessel internals cracking, commitment to SER
components primary water (1) paiticipate In PWR Vessel Section 3.1.2.2.17)
(eg., Upper intemals stress corrosion industry RVI aging Internals

assembly, RCCA cracking, programs (B.2.33)
guide tube irradiation- (2) implement Commitment
assemblies, Lower assisted stress applicable results
Internal 'assembly, corrosion (3) submit for NRC
C EA shroud cracking approval > 24
assemblies, Core months before the
shroud assembly, extended period an
Core support shield RVI inspection plan
assembly, Core based on industry
barrel assembly, recommendation.
Lower grid assembly,
Flow distributor
assembly)
(3.1.1-37.)
Steel.(with or without Cracking due to BWR Control Rod No Not applicable Not applicable to
stainiesissteel. cyclic loading Drive Return Line PWRs
cladding) control rod Nozzle
drive return line
nozzles exposed to
reactor coolant',
(3.1.1-38) .. . .

Steel'(with or without Cracking due to BWR Feedwater No Not applicable Not applicable to
stainless steel cyclic loading Nozzle PWRs
cladding) feedwater
nozzles exposed to
reactor coolant
(3.1.1-39)

3-200

Nickel-alloy, 
stainless steel 
pressurizer spray 
head 
(3.1.1-36) 

Cracking due to 
stress corrosion 
cracking and 
primary water 
stress corrosion 
cracking 

Stainless steel and Cracking due tei 
nickel:alloy reactor stress corrosion 
vessel intemals cracking, 
componer'lts primary water 
(e,g.,.Upper intemals stress corrosion 
asserribly,RCCA cracking, 
guide tube irrad!ation-
assemblies, Lo.wer assisted stress 
Interrial 'assembly, corrosion 
CEA shroud cracking 
assemblies, Core 
shroud assembly, 
Core support shield 

.•. assembly; Core . 
barrel assembly; 
Lower grid assembly, 

. Flowdlstrlbutor 
asserr.ib,ly) 
(3;1:1-3n 

Water Chemistry and 
One-Time Inspection 
and, for nickel-alloy 
welded spray heads, 
comply with 
,applicable NRC 
Orders and provide a 
commitment In the 
FSAR. supplement to 
ilJlplement applicable 
(1) ~.ulletins and 
Generic LetterS and 
(2) staff~accepted 
in'du~try .guidelines. 

Water Chemistry and 
FSAR 8uppl'ement 
conunltmentto 
(1) partiCipate In 
industry RVI aging 
prog'rams· 
(2) implement 
applicable results 
(3)sutimit forNRG 
approval >24 . 
months before the 
extended period an 
RVI :inspection plan 
based on industry 
recommendation. 

St~I'(with or without 
stainiess steel 
cladding) Control rod 
drive retum line 
nozzles exposed to 
reactdr coolant" 
(3.1.t-3lJ) . 

Cracking due to BWR Control Rod 
cyclic loading Drive Retum Line 

Nozzle 

Steel (with or without 
stainlesi;o steel 
cl~dding)' f~dwater 
nozzles exposed to 
reactor coolant 
(3.1: 1-39) 

Cracking due to BWR Feedwater 
cyclic loading Nozzle 

3-200 

Yes 

Yes 

No 

No 

Water Chemistry Consistent with the 
(B.2.42) and GALL Report (See 
One-Time SER 
Inspection Section 3.1.2.2.16. 
(B.2.30) 2) 

Water Chemistry Consistent with the 
(B.2.42) GALL Report (See 

PWRVessel 
Intemals 
(B.2.33) 
Commitment 

Not applicable 

Not applicable 

SER '. 
Section 3.1.2.2.17) 

Not applicable to 
PWRs 

Not applicable to 
PWRs 



Component Group Aging Effect/ AMP In GALL Further AMP in LRA, Staff Evaluation
(GALL Report Mechanism Report Evaluation *Suppleents,

Item No.) In GALL or
Report Amendments.

Stainless steel and Cracking due to BWR Penetrations No Not applicable Not applicable to
nickel-alloy stress corrosion and Water Chemistry PWRs
penetrations for cracking,
control rod drive stub Intergranular
tubes stress corrosion
instrumentation, jet cracking, cyclic
pump loading
instrumentation,
standby liquid
control, flux monitor,
and drainline
exposed to reactor
coolant
( .1." 1 0)

Stainless steel and Cracking due to BWR Stress No Not applicable Not applicable to
nickel-all'oy piping, stress corrosion Corrosion Cracking PWRs
piping. components, cracking and and Water Chemistry
and piping elements intergranular
greater than or equal stress corrosion
to 4 NPS; nozzle, cracking
safe ends and
associated welds

Stainless steel and Cracking due to BWR Vessel ID- No Not applicable Not applicable to
nickel-alloy vessel stress corrosion Attachment Welds PWRs
shei attachmenet "t" cracking and and Water Chemistryweilds exposed to intergranular
reactor coolant stress corrosion
(3.1.1-42): cracking .

Stainless steel fuel Cracking due to BWR Vessel No Not applicable Not applicable to
suppo0rtsand cohnctrol stress corrosion internals and Water PWRs
rod drivelassemblies cracking and Chemistry
control rod'driVe lntergranular
housing exposed to stress corrosion
reactor coolant craclking
(3.1.1-43) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Stainless steel and Cracking due to BWR.Vessel No Not applicable Not applicable to
nickel-alloy core stress corrosion Internals and Water PWRs
shroud c0ore plate, cracking`,_ Chemistry
core p!ate bolts,, intergrinular
support structure, top Stress.bcorrosion
guide, core spra•" cracking,.
lines, spargers, jet irradiation-
pump assemblies; assisted stress
control rod'drive corrosion
housing, nuclear cracking

instrumentation
guide tubes
(3.1.1-44) ..... __

3-201

Stainless steel and Cracking due to BWR Penetrations No 
nickel-alloy stress corrosion and Water Chemistry 
penetrations for cracking, 
control rod drive stub Intergranular 
tubes stress corrosion 
instrumentation, jet cracking, cyclic 
pump loading 
instrumentation, 
standby liquid 
control,flux'monitor, 
and drain line 
exposed'to reactor 
coolant 
(3: 1.140,) 

. ' 

StainleSs steel and Cracking due to BWR Stress No 
nickel-alloy piping, stress corrosion Corrosion Cracking 
piping components, cracking and and Water Chemistry 
and piping elements intergranular 
gi'eaterthan or equal. stress corrosion 
to 4 ,,!PS; nozzle cracking 
safe ends and 
a'Ssociat'ed welds 
(~~1,.1:4 ~y .' 

, 

Stainless steel and Cracking due to BWR Vessel ID ... No 
. niCkel~~IIQY ve~~el stress 90rrosion Attachment Welds 
, shell 'attachmel:it ' cracking and' and Water Chemistry 
W~lds exposed. to inte,.granular 
reactor coolant '. stress corrosion 
(3:1.142)' cracking 

Stai';le~ st~elfuel Cracking due to .BWR Vessel .. No 
slip~rtsandc6~tr:ol ,stresS corrosion Intemalsand Water 
rod d;;veiasserriblies .gracking and'Chemistry 
~~nir;Olr6(fdl'ive 'intergriuiular .. 

. , tiQusing exposed to stress corrosion 
reactor cOolant .... crackil19 . 

, (3:1.1 :43) " .', 

StainlesSsteelandCra¢k't!g~ue to 
'nickei~alloy cQre 'stresS~coitosion 
shroud;ec,replate, craCking," 
core. plat~ bolt~, : . intergr'anular 
suPPprt· structure, top stress. qorrosion 
gUide,cOrespray<' c~cklng, 
Iines,spargefS;j~t irTC!.dia.tion~ 

, pump assemblies; assisted stress 
'control rod'drive, corrosion .... 

hOUSing, nuCiecilr cracking 
instrumentation' 
guldetubes . 
{3.1.1-44) 

( 

BWRVessel 
Internals and Water 
Chemistry 

3-201 

No 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Not applicable to 
PWRs 

Not app~icable to 
PWRs 

Not applicable to 
PWRs 

Not applicable to 
PWRs . 

NQt applicable to 
PWRs 



Component Group Aging Effect/.. AMP In GALL Further :AMP In LRA, Staff Evaluation
(GALL Report Mechanism. Report Evaluation Supplements,

Item No.) In GALL or
_________ ___________ Report Amendments,

Steel piping, piping Wall thinning Flow-Accelerated No Not applicable Not applicable to
components, and due to flow- Corrosion PWRs
piping elements accelerated
exposed to reactor corrosion
coolant
(3.1.1-45)

Nickel-alloy core Cracking due to Inservice No Not applicable Not applicable-to
shroud and core stress corrosion Inspection (IWB, PWRs
plate access hole cracking, IWC, and IWD), and
cover (mechanical intergranular Water Chemistry
covers) stress corrosion
(3.1.1-46) cracking,

irradiation-
assisted stress
corrosion
cracking

Stainless steel and Loss of material Inservice No Not applicable Not applicable to
nickel-alloy reactor due to pitting Inspection (IWB, PWRs
vessel internals and crevice IWC, and IWD), and
exposed to reactor corrosion Water Chemistry
coolant
(3.1.1-47)

Steel and stainless Cracking due to Inservice No Not applicable Not applicable to
steel Class 1 piping, stress corrosion Inspection (IWB, PWRs
fittings and branch cracking, IWC, and IWD),
connections < NPS 4 intergranular Water chemistry, and
exposed to reactor stress corrosion One-Time Inspection
coolant cracking (for of ASME
(3.1.1-48) stainless steel Code Class 1 Small-

only), and bore Piping
thermal and
mechanical
loading _

Nickel-alloy core Cracking due to Inservice No Not applicable Not applicable to
shroud and core stress corrosion Inspection (IWB, PWRs
plate access hole cracking, IWC, and IWD),
cover (welded intergranular Water Chemistry,
covers) stress corrosion and, for BWRswith a
(3.1.1-49) cracking, crevice in the access

irradiation- hole covers,
assisted stress augmented
corrosion inspection using UT
cracking or other

demonstrated
acceptable
inspection of the
access hole cover
welds
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" 

Staff Evaluatlt,n Component Group , Aging EffectJ AMP In GALL '. Further' AMP In (RA, 
(GALL Report Mechanism " Report '" , , E~!lllJiltlol1c Supplements, 

I",' 
i"' Item, No:>: , , ..... :~';Vi};;;[" ,.!,~': ,.:; .'; ',lrfGAL:L '." '''' ',' ~ 

::,;"<,.,;;;:~:; .. ,,;) 
, ,;,.or" ' 

[< , .:.}).),; '" .\:. LA 

:;~;'>:!'; :';~R~p~~::'\ . 'At11en'dmen&", I~i:ii;!\r;;:;: '. ',< .,' "- , , ~ , '~ "i- Ie, "'1 ~~:;. ,. v ~ .' 0." ~ A< ",r";£a;>-, 

Steel piping, piping Wall thinning Flow-Accelerated No Not applicable Not applicable to 
components, and due to flow- Corrosion PWRs 
piping elements accelerated 
exposed to reactor corrosion 
coolant 
(3.1.1-45) 

, 
Nickel-alloy core Cracking due to Inservice No Not applicable Not applicable to 
shroud and core stress corrosion Inspection (IWB, PWRs 
plate access hole cracking, IWC, and IWD), and 
cover (mechanical intergranular Water Chemistry 
covers) stress corrosion ( 

(3.1.1c46) cracking, 
irradiation-
assisted stress 
corrosion 
cracking 

Stainless steel and Loss of material Inservice No Not applicable Not applicable to 
nickel-alloy reactor due to pitting Inspection (IWB, PWRs 
vessel intemals and, crevice IWC, and IWD), and 
exposed to reactor corrosion Water Chemistry 
coolant 

; 

(3.1.1-47) 

Steel and stainless Cracking due to Inservice No Not applicable Not applica~le to 
steel Class 1 piping, stress corrosion Inspection (IWB, PWRs 
fittings and branch cracking, IWC,and IWD), 
connections <: NPS 4 intergranular Water chemistry, and 
exposed to reactor stress corrosion One-Time Inspection 
coolant cracking (for of ASME 
(3;1.1-48) stainless steel Code Class 1 Small-

only), and bore Piping 
thermal and 
mechanical ; " 

loading 

Nickel-alloy core C..;aking due to Inservice No Not applicable Not applicable to 
shroud ,and core stress corrosion Inspection (IWB, " PWRs 
plate access hole cracking, IWC, and IWD), 
cover (welded intergranular Water Chemistry, 
covers) stress corrosion and, for BWRswith a 
(3.1.1-49) cracking, crevice in the acceSs 

ilT(ldlatlon- hole covers, 
assisted stress augmented 
corrosion inspection using UT 
cracking or other 

demonstrated 
acCeptable 
inspection of the 
access hole cover 
welds 

3-202 



Component Group Aging ,ýEffectl AMP In GALL Further AMP In LRA, Staff Evaluation
(GALL Report Mechanism Report Evaluation Supplemenits,

Item No.) In GALL 'or

_________ _______ _________ Report Amendments

High-strength low Cracking due to Reactor Head No Not applicable Not applicable to
alloy steel top head stress corrosion Closure Studs PWRs
closure studs and cracking and
nuts exposed to air intergranular
with reactor coolant stress corrosion
leakage cracking
(3.1.1-50)

Cast austenitic Loss of fracture Thermal Aging and No Not applicable Not applicable to
stainless steel jet toughness due Neutron Irradiation PWRs
pump assembly to thermal aging Embrittlement of
castings; orificed fuel and neutron CASS
support irradiation
(3.1.1-51) embrittlement

Steel and stainless Cracking due to Bolting Integrity No Not applicable Not applicable to
steei.reactor coolant stress corrosion BVPS (See SER
pressure boundary cracking, loss of Section 3.1.2.1.1)
(RCPB) pump and - material due to
valve closure bolting, wear, loss of
manway and holding preload due to
bolting, flange thermal effects,
bolting, and closure gasket creep,
bolting in high- and self-
pressure andhigh- loosening
temperature systeqms
(3. 1.1 -52) _ _ _ _ _ _ _________ _ _ _ _

Steel piping, piping Loss of material Closed-Cycle No Not applicable Not applicable to
comrponents, and due to general, Cooling Water. BVPS (See SER
piping elementsr pitting and System Section 3.1.2.1.1)
exposed to closed crevice
cycle cooling water corrosion
(3.1.1-53) _ _- ._

Copper ailoy piping, Loss of material Closed-Cycle No Not applicable Not applicable to
piping components, due to'pitting;, Cooling Water BVPS (See SER
and piping elements crevice, and System Section 3.1.2.1.1)
exposed to'closed"' galvanic
cycle cooling Water corrosion
(3.1.1-54) 1....• 1 1

3-203

'Compoh~ntGrQup , 'A.ln'EffectI ,g ~l"" ' . 
. ~~ .. ;';.!~~;h~~£\rr.·;·;, -;;MechanlsrTr:. " 

,'~~:"'~;" .... ,'" ',,' " / ,}t:(::' ,.; 

High-strength low Cracking due to Reactor Head No Not applicable Not applicable to 
alloy steel top head stress corrosion Closure Studs PWRs 
closure studs and cracking and 
nuts exposed to air intergranular 
with reactor coolant stress corrosion 
leakage' . '. cracking 
(3.1 .. 1"50) 

Cast austenitic ; LOSs~f fr~cture ThermalAging and No Not applicable Not applicable to 
stainless steeljet toughness due Neutron Irradiation PWRs 
pump assembly lothermal aging I;mbrittlement of 
castings; orificed fuel and neutron . CASS 

.. suppqrt. irradiation 
. (3.1.1~51) embnttlement 

Steel and stainless . Cracking due.to Bolting Integrity No Not applicable Not applicable to 
s~eel.reactor coc>lant . stress corrosion BVPS (See SER 
preSsure b()undar'y cracking, loss of Section 3.1.2.1.1) 
(RCPB) pumpand·· material due to 
valve closure bolting, weEir, loss of 
manway I:mdhokling preload due to 
boiting, flange .' thermal effects, 
bolting, and closil~ gasket creep, 
bolting in High", and salf-
preSsure <!Ild .hig~ looSening 
tel')1perature sys!~lTls 
(3.1.1-:52)';" 

,", / . - .<,',,' ".:': ::". 

Loss of material Closed-Cycle Not applicable Not applicable to S.teel piping, piping No 
c()mponent~, and' due to general, Cooling Water. BVPS (See SER 
piping elements. pitting and System Section 3.1.2.1.1 ) 

.e)(j:>osed to Closed crevice 
9ycle cooling water COlTPsion 
(3.1.1~~3) . 

Copper alloy piping, Loss of material Closed-Cycle No Not applicable Not applicable to 
piping' eompohEmt's; due to'pittingi Cooling Water BVPS (See SER 
and piping . elements crevice, and System Section 3.1.2.1.1 ) 
exposed t()closecj'; galvanic 
cycle cooling water corrosion 
(3.1.1-54) 

3-203 



Component Group Aging Effect/ AMP In GALL Further AMP In LJRA, Staff Evaluation
(GALL Report Mechanism Report Evaluation Supplements,

Item No.)d In*n GALL or
_________ _______ __________ Report Amendments

Cast austenitic Loss of fracture Inservice No ASME Consistent with the
stainless steel toughness due Inspection (IWB, Section XI GALL Report
Class 1 pump to thermal aging IWC, and IWD). Inservice
casings, and valve embrittlement Thermal aging Inspection,
bodies and bonnets susceptibility Subsection IWB,
exposed to reactor screening is not IWC, and IWD
coolant > 250°C necessary, inservice (B.2.2)
(> 482°F) inspection
(31.1-55) requirements are

sufficient for
managing these
ag!ng effects. ASME
Code Case N-481
also provides an
alternative for pump
casings.

Copper alloy Loss of material Selective Leaching of No Not applicable Not applicable to
> 15% Zn piping, due to selective Materials BVPS (See SER
piping components, leaching Section 3.1.2.1.1)
and piping.elements
exposed to closed
cycle cooling water
(3.1.1-56) - .. ,.-

Cast austenitic Loss of fracture Thermal Aging No Thermal Aging Consistent with the
stainles's steel toughness due Embrittlement of Embrittlement of GALL Report
Class 1 piping, piping to thermal aging CASS Cast Austenitic
component, and embrittlement Stainless Steel
piping-elements and (B.2.41)
control rod drive'
pressure housings
exposed to reactor
coolant > 250'C
(> 482°F)
(3.1.1-57)

Steel reactor coolant Loss of material Boric Acid Corrosion No Boric Acid Consistent with
pressure boundary, due to boric acid Corrosion GALL Report
external surfaces corrosion (B.2.7)
exposed to air with
borated water
leakage
(3.1.1-58) 1

3-204

Corrip()~entGr'aUp"~lngEff8clt; ,"~i;;~.~ i ... ri411 ····;,;'j:tlrther·~ t·,:AMp:lri;L~. .:Sti.ffEv~luation 

~~!iii~i~ f!~~l~ i;?(i,~;r~f1Il~~~ ~1llf~ ~t~4l~~I;,;j/ 'h,.;,;··,·;i\;. 
Cast austenitic Loss of fracture Inservice No ASME Consistent with the 
stainless steel toughness due Inspection (IWB, Section XI GALL Report 
Class 1 pump to thermal aging IWC, and IWD). 'Inservice 
casings, and valve embrittlement Thermal aging Inspection, 
bodies and bonnets susceptibility Subsection IWB, 
exposed to reactor screening is not IWC, and IWD 
coolant> 250°C necessary, inservice" (B.2.2) 
(> 482°F) inspection 
(3.1.1-55) requirements are 

sufficient for 
m~i:lCiging' these 
agiJ'lg effects. ASME 

" Code CaseN-481 
also pr:ovides an 
alternative for pump 
casings: 

Copper alloy Loss of material Selective Leaching of No 
> 15% Zn piping, 
piping components, 
and piping.elements 
exposed to closeg 
cycle cooling water 
(3.1.1-56) 
. . 

due to selective Materials . 
leaching 

Cast austenitic Loss of fracture Thermal Aging 
stainless. steel toughness due Embrittlement of 
Class 1 piping, piping to thermal aging CASS . . 
component, and embrittlement 
piping elements and 
control rod drive 
pressure housings 
exposed to reactor 
coolant> 250°C 
(>482°F) 
(3.1.1-57) f\ 

No 

Steel reactor cOolant 
pressure boundary 
external' surfaces 
exposed to air With 
borated water 
leakage 

Loss of material Boric Acid Corrosion No 
due to boric acid 
corrosion 

(3:1.~-58) 

3-204 

Not applicable 

Thermal Aging 
Embrittlement of 
Cast Austenitic 
Stainless Steel 
(B.2.41) 

Boric Acid 
Corrosion 
(B.2.7) 

Not applicable to 
BVPS (See SER 
Section 3.1.2.1.1) 

Consistent with the 
GALL Report 

Consistent with 
GALL Report 



ýCompfonent;Gr'oup Aging, Efect AMP In GALL- Furthe AMP InILRA, Stf Evaluation
(ALRepor Mehnsm Rport Evaluaitioni Supplements

item No.) }.In GALL or,.
________ _________ Reoort Amendments,

Steel steam Wall thinning Flow-Accelerated No Not applicable Not applicable to
generator steam due to flow- Corrosion BVPS (See SER
nozzle and safe end, accelerated Section 3.1.2.1.1)
feedwater nozzle and corrosion
safe end, AFW
nozzles and safe
ehds exposed to
secondary
feedwater/steam
(3.1.1-Z59) • ....

Stainless steel flux Loss of material Flux Thimble Tube No Flux Thimble Consistent with the
thimble tubes (with. or due to wear Inspection Tube Inspection GALL Report
without chrome (B.2.19)
plating)

(3 1.-60) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Stainless steel, steel Cracking due to Inservice . No ASME Consistent with the.
pressurizer integral cyclic loading Inspection (IWB, Section X1 GALL Report
support exposed to IWC, and IWD) Inservice
air with metal Inspection,
temperature up to Subsections
288C' (550°F) IWB, IWC, and
(3.1.1.-61) .... __ _ _IWD.(B.2;2)

Stainless steel, steel Cracking due to Inservice No Not applicable Not applicable to
with stainless steel cyclic loading Inspection (IWB, BVPS (See SER
cladding reactor IWC, and IWD) Section,3.1.2.1.1)
coolant system cold
leg, hot leg6,surge
line, and-spray line
piping and fittings
exposed to reactor
coolant
1(3.1.1-ý62) _ _ _ _ _ _ _ _ _ _ _ _ _ _

Steel reactor vessel Loss of material Inservice . No ASME Consistent with the
flange, stainiless - due to wear Inspection (IWB, Section XI GALL Report
steel/and: nickel-alloy IWC, and IWD) Inservice
reactor vessel Inspection,
internals eXposed to, Subsections
reactor IWB, IWC, and
(e.g., upper and IWD (B.2.2)
lower internals.'
assembly, CEA
shroud assembly,
core support barrel,
upper grid assebrlly,
core support shield
assembly, lower grid
assembly)
(3.1.1-63)
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Steel steam Wall thinning 
generator steam due to flow-
noZzle and safe end, accelerated 
feedwater nozzle and corrosion 
safe end, AFW 
nozZles and safe 
ehds exposed to 
~econdary . 
feedwaterlsteam 
(3: 1.1'';59) 

StainleSs steel flux, Loss of materi~' 
thimble tubes (with or due to wear 
without chrome ' 
plating) . 
(~.1.H>O) , 

Flow-Accelerated 
Corrosion 

Flux' Thimble Tube 
Inspection 

Stainless steel, steel 
preSsuri~erintegral 
support exposed to 
air with metal ,., 
temperature up to 
2!38°C' (5So"F) 
(3,1.1-61 t 

Cracking due to Inservlce /' 
cyclic loading Inspection (IWB, 

IWC, and IWO) 

StainleSs steel, ste,el 
'.YithstainleSssteel 
cladding reactor' 
coolant sy~teni Cold 
I~,hot leg, surge 
lil)e,~ndspray line 
piping and fittings 
exPbsedto reactor 
coolant . 
'(~J,: 1-:?2).. .' 

Cracking due to Inservice 
Cyclic loading Inspection (IWB, 

IWC; and IWO) 

Steel r9~ctbrvessel Loss of material Inservice., 
flange, stainless • due,to wear Inspection (I¥VB, 
steer and, ni6kel~alloy' IWC, and IWO) 
reactor vessel ' 
Ihterri~i~~xposed to, 
reactor coolant ' 
(e.g., upp~'rand 
lower iritemals: 
assembiYi CEA 
s~roud ,~s~emlJly, 
cbresupport barrel, 

'upper gridasSerribly, 
core $UPport 'shlel~ 
assembly, lower grid 
assembly) . 
(3.1.1-63) 
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No 

No 

No 

No 

No 

Not applicable Not applicable to 
BVPS (See SER 
Section 3.J .2.1.1) 

Flux Thimble 'yonsistent with the' 
Tube Inspection GALL Report 
(B.2.19) 

ASME 
Section XI 
Inservice 
Inspection, 
Subsections 
IWB,IWC, and 
IWg'(B.22) 

Not applicable 

ASME 
Section XI 
Inservice 
Inspection, 
Subsections 
IWB, IWe, and 
IWb (B.2.2) 

Consistent with the, 
GALL Report 

Not applicable to 
BVPS (See SER 
Section,3.1.2.1.1 ) 

I ' 

Consistent with the 
GALL 'Report 



Component Group A4glng Effect! AMP.InIGALL FUrer AMPin LRA, Staff Evaluation
(GALL ýeport' Mechanisme Rep-ort,-i E valuait ion Spple~mnts,

Item No.) In GALL or

Stainless steel and Cracking due to Inservice No ASME Consistent with the
steel with stainless stress corrosion Inspection (IWB, Section XI GALL Report
steel or nickel-alloy cracking, IWC, and IWD) and Inservice
cladding pressurizerL primary water Water Chemistry Inspection,
components stress corrosion Subsections
(3.1.1-64) - cracking IWB, IWC, and

IWD (B.2.2) and
Water Chemistry
(B.2.42)

Nickel-alloy reactor Cracking due to Inservice No ASME Consistent with the
vessel upper head primary water Inspection (IWB, Section Xl GALL Report
and control rod drive stress corrosion IWC, and IWD) and Inservice
penetration nozzles, cracking Water Chemistry and Inspection,
instrument tubes, Nickel-Alloy Subsections
head vent pipe (top Penetration Nozzles IWB, IWC, and
head), and welds Welded to the Upper IWD (B.2.2),
(3.1.1-65) Reactor Vessel Water Chemistry

Closure Heads'of (B.2.42), and
Pressurized Water Nickel-Alloy
Reactors Penetration

Nozzles Welded
to the ,Upper
Reactor Vessel
ClosurireHead
(B.2.29)

Steel steam Loss of material Inservice No Not applicable - -Not Applicabie to
generator secondary due to erosion Inspection (IWB, BVPS (See SER
manways'and IWC, and IWD) for Section 3.1.2.1.1)
handholds Class 2 components
(cover only) exposed
to air with leaking
secondary-side water
and/or steam
(3.1.1 66) _

Steel with stainless Cracking due to Inservice No Not applicable Not Applicable to
steel or nickel-alloy cyclic loading Inspection (IWB, BVPS (See SER
cladding; or stainless IWC, and IWD), and Section 3.1,.2.1.1)
steel pressurizer Water Chemistry
components exposed
to reactor coolant
(3.1.1-67): 1
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Component Group Aging Effectl AMP In GALL Further' . AMP In LRA; St~ff Evaluation 
, .(G~~L::~e~~H:>1 ~echanl~m' v" ,Report, ;i' .E:-,~r~iI~l~n, "s~ppi~!"e~tS,: -' ., <, .. 

'i'."'~'~,~~:;~~·!~"~:{,r" I':':', D':~;;i':> ' ' '''',';< '<,:i :,·,!,~:£~L.~"<!~~~~~i~~,:': " , \ 
Stainless steel and Cracking due to 
steel with stainless stress corrosion 
steel or nickel-alloy cracking, 
cladding pressurizec primary water 
components stress corrosion 
(3.1.1-64) , cracking 

Nickel-alloy reactor 
vessl3lupperhead 
and control rod drive 
penetration nozzles, 

, instrumerittubes, 
head venfpipe(top 
head), and welds 
(3.f1-65) 

Cracking due to 
primary water 
stress corrosion 
cracking 

Steel steam Loss of material 
generator secondary due to erosion 
manwaysand 

, handholds .. 
(cover only) exposed 
to air with leaking 
secondarY-side water 

. and/or steam 
(3.1;1t66) 

Steel with stainless 
steel or nickel-alloy 
cladding; or stainless 
steel' pressurjzer 
components exposed 
to' reactor' coolant 
(3.1.1-67>' 

Cracking due to 
cyclic loading 

Inservice 
Inspection (IWB, 
fwc, and IWD) and 
Water Chemistry 

Inservice 
h1spection (J\iVB, 
IWC, andlWD) and 
Water Chemistry and 
Nlckel~Alloy 
Penetration Nozzles 
Weld~d to the Upper 
Reactor Vessel ' 
Closure Heads 'of 
Pressurized Water 
Reactors 

In service 
Inspection (IWB, 
IWC, and IWD)fcir 
Class 2 cQmponents 

No 

No 

No 

Inservice No 
Inspectiqn (IWB, 
IWC, and IWD), and 
Water Chemistry . 
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ASME 
Section XI 
Inservice 
Inspection, 
SubseCtions 
IWa, IWC, and 
I'yVD (B.?2) and 
Water Chemistry 
(B.2.42)" . 

ASME 
section XI 
Inservice 
Il1s'pection, 
Subsections 
IWB, IWC, and 
IWD' (8.2,2), 
Water Chemistry 
(B.2.42), and 
Nickel-Alloy 
Penetration 
NoZzles Welded 
to the ,UpPEilr 
Reactor Vessel 
Ci08ur8'Head 
(B.2.29) 

Consistent with the 
GALL Report 

Consistent with the 
GALL Report 

>.' 

Not applicable· Not Applicable to 
BVPS (See SER 
Section 3.1.2.1.1) 

Not applicable Not Applicable to 
BVPS (See SER 
Section 3.1:2.1.1) 



Component, Group Aging Effect/ AMP In GALL. Further A 1MPIn LRA, Staff Evaluation
(GALL Report' ýMechanlsm Report Evaluation Sup•lements, '

4tem No.) iný GALL or-
___________ ___________________ Report Amendments

Stainless steel, steel Cracking due to Inservice No ASMVE Consistent with the
with stainless steel stress corrosion Inspection (IWB, Section Xl GALL Report
cladding Class 1 cracking IWC, and IWD), and Inservice
piping, fittings, pump Water Chemistry Inspection,
casings, valve Subsections
bodies, nozzles, safe IWB, IWC, and
ends, manways, IWD (B.2.2) and
flanges, CRD Water Chemistry
housing; pressurizer (B.2.42)
heater sheaths,
sleeves, diaphragm
plate; pressurizer
relief tank
components, reactor
coolant system cold
leg, hot leg, surge
line, and spray line
piping and fittings
(3.1.1-68)

Stainless steel, Cracking due to Inservice No ASME Consistent with the
nickel-alloy safety stress corrosion Inspection (IWB, Section Xl GALL Report
injection nozzles, cracking, IWC, and IWD), and Inservice
safe ends, and primary water Water Chemistry Inspection,
associated welds stress corrosion Subsections
and buttering cracking IWB, IWC, and
exposed to reactor IWD (B.2.2) and
coolant Water Chemistry
(3.1.1-69) (B.2.42)

Stainless steel; steel Cracking due to Inservice No ASME Consistent with the
with stainless steel stress corrosion Inspection (IWB, Section Xl GALL Report
cladding Class 1 cracking, IWC, and IWD), Inservice
piping, fittings and thermal and Water chemistry, and Inspection,
branch connections mechanical One-Time Inspection Subsections
< NPS 4 exposed to loading of ASME IWB, IWC, and
reactor coolant Code Class 1 Small- IWD (B.2.2),
(3.1.1-70) bore Piping Water Chemistry

(B.2.42), and
One-Time
Inspection of
ASME
Code Class 1
Small Bore

__Piping (B.2.31)

High-strength low Cracking due to Reactor Head No" Reactor Head Consistent with the
alloy steel closure stress corrosion Closure Studs Closure Studs GALL Report
head, stud assembly cracking; loss of (B.2.34)
exposed to air with material due to
reactor coolant wear
leakage
(3.1A1-71)
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Stainless steel, steel 
with stainless steel 
cladding Class 1 
piping, fittings, pump 
casings, valve 
bodies, nozzles, safe 
ends, manways, 
flanges, CRD 
housing; pressurizer 
heater sheaths, 
sleeves, diaphragm 
plate; pressurizer 
relief tank 
components, reactor 
coolant system cold 
leg, hot leg, surge 
line, and spray line 
piping and fittings 
(3.1.1-68) 

Stainless steel, 
nickel-alloy safety 
injection nozzles, 
safe ends, and 
associated welds 
and buttering 
exposed to reactor 
coolant 
(3.1.1-69) 

Stainless steel; steel 
with stainless steel 
cladding Class 1 
piping, fittings and 
branch cOnnections 
< NPS 4 exposed to 
reactor coolant 
(3.1.1~70) 

High-strength low 
alloy steel closure 
head stud assembly 
exposed to air with 
reactor coolant 
leakage 
(3.1,1-71 ) 

Cracking due to 
stress corrosion 
cracking 

Cracking due to 
stress corrosion 
cracking, 
primary water 
stress corrosion 
cracking 

Cracking due to 
stress corrosion 
cracking, 
thermal and 
mechanical 
loading 

Cracking due to 
stress corrosion 
cracking; loss of 
material due to 
wear 

Inservice 
Inspection (IWB, 
IWC, and IWD), and 
Water Chemistry 

Inservice 
Inspection (IWB, 
IWC, and IWD), and 
Water Chemistry 

Inservice 
Inspection (IWB, 
IWC, and IWD), 
Water chemistry, and 
One-Time Inspection 
of AS ME 
Code Class 1 Small
bore Piping 

Reactor Head 
Closure Studs 
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No 

No 

No 

ASME Consistent with the 
Section XI GALL Report 
Inservice 
Inspection, 
Subsections 
IWB, IWC, and 
IWD (B.2.2) and 
Water Chemistry 
(8.2.42) 

ASME 
Section XI 
Inservice 
Inspection, 
Subsections 
IWB,"IWC, and 
IWO (B.2~2) and 
Water Chemistry 
(B.2.42) 

ASME 
Section XI 
Inservice 
Inspection, 
Subsections 
IWB, IWC, and 
IWD (B.2.2), .. 
Water Chemistry 
(B.2.42), and 
One-:TIme 
Inspection of 
ASME 
Code Class 1 
Small Bore 
fllping(B.2.31 ) 

Reactor ~ead 
Closure Studs 
(B.2.34) 

Consistent with the 
GALL Report 

Consistent with the 
GALL Report 

Consistent with the 
GALL Report 



Component Group Aging Effecti AMP In GALL Further•-AMP In LRA, Staff Evaluation
.(GALL Report. Mechanism Report Evaluation Supplements,"

Item No.) .in GALL or'
_______.'_._:_, ___________ _..________r.__ Report Amendments"

Nickel-alloy steam Cracking due to Steam Generator No Steam Consistent with the
generator tubes and OD stress Tube Integrity and Generator Tube GALL Report
sleeves exposed to corrosion Water Chemistry Integrity (B.2.38)
secondary cracking and and Water
feedwater/steam intergranular Chemistry
(3.1.1-72) attack, loss of (B.2.42)

mateial due to
frettingand wear

Nickel-alloy steam Cracking due to Steam Generator No Steam Consistent with the
generator tubes, primary water Tube Integrity and Generator Tube GALL Report
repair sleeves, and stress corrosion Water Chemistry Integrity (B.2.38)
tube plugs exposed cracking and Water
to reactor coolant, Chemistry
(3.1.1-73) (B.2.42)

Chrome plated steel, Cracking due to. Steam Generator No Steam Consistent with the
stainless steel, stress corrosion Tube Integrity and Generator Tube GALL Report
nickel-alloy steam cracking, loss of Water Chemistry Integrity (B.2.38)
generator anti- material due to and Water
vibration bars crevice.. Chemistry
,exposed to corrosion and, (B.2.42)
secondary fretting
feedwater/steam
(3 1 ;1-74) _ ..- .=

Nickel-alloy once- Denting due to Steam Generator No Not applicable Not applicable to
through steam corrosion of Tube Integrity and BVPS (See SER
generator tubes carbon steel Water Chemistry Section 3.1.2.1.1)
exposed to tube support
secondary . plate
feedwater/steam
(3.1.1-75)

Steel steam Loss of material Steam Generator No Steam Consistent with the
generator tube due to erosion, Tube Integrity and GeneratorTube GALL Report
support plate, tube general, pitting, Water Chemistry Integrity (B.2.38)
bundle wrapper and crevice and Water
exposed to - corrosion, Chemistry
secondary ligament (B.2.42)
feedwater/steam cracking due to
(3.1.1-76) corrosion _

Nickel-alloy steam Loss of material Steam Generator No Not applicable Not applicable to
generator tubes and due towastage Tube Integrity and BVPS (See SER
sleeves exposed to andpitting Water Chemistry Section 3.1.2.1.1)
phosphate chemistry corrosion
in secondary
feedwater/steam
(3.1.1-77) 1 1 _
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Component Gro!-,p' 
(GALL Report 

" 'lte;n No.) ,', 

'Aging EffectJ AMP In GALL' ,Further AMP"In LRA, 
-Methanism~,p6rt Evaluation Supplements, 

Staff Evaluation 

',<>,i,!·,:;v " , "'" .:::',,',; '>/ ;'t~0;;;:-.";;': ... ;,~£;:p~~~,/ ;,l~~~[~entfS'J ,.i 

Nickel-alloy steam 
generator tubes and 
sleeves exposed to 
secondary 
feedwater/steam 
(3.1.1-72) 

Nickel-alloy steam 
generator tubes, 
repair sleeves, and 
tube plugs exposed 
to reactor coolant ' 
(3.1.1~73) 

Chrome plated steel, 
stainless steel, " 
nickel-alloy steam 
generator anti
vibration bars 
exposed to 
secondary' 
feedwaterlsteam 
(~: 1 ;1-74) 

Nickel-alloy once
through steam 
generator tubes 
exposed to 
secondary 
feedwaterlsteam 
(3.1.1-75) 

,Steel steam 
generator tube 
support plate, tube 
bundle wrapper 
exposed to ' 
secondary 
feedwat~rlsteam 
(3.1.1-,76) " 

Nickel-alloy steam 
gerierator tubes and 
sleeves exposed to 
phosphate chemistry 
h, secondary 
feedwater/steam 
(3.1.1-77) 

Cracking due to Steam Generator 
00 stress Tube Integrity and 
corrosion Water Chemistry 
cracking and 
intergranular 
attack, loss of 
material due to 
fretting and wear 

Cracking due to 
primary water 
stress corrosion 
cracking 

Cracking due to 
stress corrosion 
cracking, loss of 
material due to 
crevice, 
corrosion and 
fretting 

Denting due to 
corro~ion of 
carnon steel 
tube support 
plate 

Loss of material 
due to erosion, 
general, pitting, 
and crevice 

- corrosion, 
lig'ament 
cracking due to 
corrosion ' 

Loss of material 
due to wastage 
and, pitting 
corrosion 

Steam Generator 
Tube Integrity and 
Water Chemistry 

Steam Generator 
Tube Integrity and 
Water Chemistry 

Steam Generator 
Tube Integrity and' 
Water Chemistry 

Steam Generator 
Tube Integrity and 
Water Chemistry 

Steam Generator 
Tube Integrity and 
Water Chemistry 
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No 

No 

No 

No 

No 

No 

Steam 
Generator Tube 
Integrity (B.2.38) 
arid Water 
Chemistry 
(B.2.42) 

Steam 
Generator Tube 
Integrity (B.2.38) 
and Water 
Chemistry 
(B.2.42) , 

Steam 
Generator Tube 
Integrity (B.2.38) 
and Water 
Chemistry 
(B.2.42) 

Not applicable 

Steam 
GeneratorTube 
Integrity (B.2.38) 
and Water 
Chemistry 
(B.2.42) 

Not applicable 

Consistent with the 
GALL Report 

Consistent with the 
GALL Report 

Consistent with the 
GALL Report 

Not applicable to 
BVPS (SeeSER 
Section 3.1.2.1.1 ) 

Consistent with the 
GALL Report 

Not applicable to 
BVPS (See SER 
Section 3.1.2.1.1) 



ComponentGroup Ag•••ingEetl AMP in GALL Further AMP in LRA, S ta6ff EvaluatIon.
(GALL Report Me~chnism Report Evaluation Supplements,.

I2tem NO.)_ in GALL o
.. .. Report Amiendments'

Steel steam Wall thinning Steam Generator No Not applicable Not applicable to
generator tube due to flow- Tube Integrity and BVPS (See SER
support lattice bars accelerated Water Chemistry Section 3.1.2.1.1)
exposed to corrosion
secondary
feedwater/steam
(3.1.1-78) _.

Nickel-alloy steam Denting due to. Steam Generator No Steam Consistent with the
generato itubes corrosion of* Tube Integrity; Water Generator Tube GALL Report
exposed to steel tube Chemistry and, for Integrity (B.2.38)
secondary support plate plants that could and Water
feedwater/steam experience denting Chemistry
(3.1.1-79) at the upperSupport (B.2.42)

plates, evaluate
potential for rapidly
propagating cracks
and then develop
and take corrective
actions consistent
with NRC Bulletin 88-
02.

Cast austenitic Loss of fracture Thermal Aging and No Thermal Aging Consistent with the
stainless steel toughness due Neutron Irradiation and. Neutron GALL Report
reactorvessel to thermal aging. Embrittlement of Irradiation
internals (e.g., upper and neutron CASS . Embrittlementof
internals assembly, irradiation Cast Austenitic
lower internal. . embrittlement Stainless Steel
assembly, CEA (B.2.40)
shrOud assemblies,control rod gýuide
tube assembly, core
support shield
assembly, lower grid
assembly)?
(3.1.1 -80) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Nickel-alloy or nickel- Cracking due to Water Chemistry No Water Chemistry Consistent with the
alloy.clad steam primary water (B.2.42) GALL Report
generator. divider, stress corrosion
plate exposed t0 cracking
reactor coolant

Stainless'steel steam Cracking due to Water Chemistry No Not applicable Not applicable to
generator pdmary stress corrosion BVPS (See SER
side divider plate cracking Section 3.1.2.1.1)
exposed to' reactor
coolant(3.1.1-82). _ ,, __ _
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$teel steam 
generator tube 
support lattice bars 
exposed to 
secondary 
feedwaterlsteam 
(3:1.1-78) 

Nickel-alloy steam 
generator tubes 
exposed to 
secondary 
feedwaterlsteam 
(3.1.1~79) 

Cast austenitic' 
staililess steel 
reactor vessel 
internals (e'.g., upper 
intemall> assembly, 
lower internal 
assembly,CEA ' 

, shroud assernblies, 
, cQntrol rod guide 
tube assembiy,' core 
support shield 
aSsembly,lower grid 
assem~ly), 
(3.).f~O) , 

Wall thinning 
due to flow
accelerated 
corrosion 

Denting due to 
corrosion of ' 
steel tube 
support plate 

Steam Generator 
Tube Integrity and 
Water Chemistry 

Steam Generator 
Tube Integrity; Water 
Chemistry and, for 
plants that could, 
expeMerice, denting 
at the upper' support 
plates;e.valu,ite 
p()tenticilforrapidly 
propagating cracks 
and then develop 
and take' corrective 
actions consistent 
with NRC 9uiletin 88-
02. 

, Loss of fracture Thermal Aging and 
toughness due Neutron Irradiation 
to thermal aging, Ernbrittlement of 
and neutron CASS 
irradiation ' 
embrittlement 

Nickel~aiio'y~r,nickel-Cracking due to Water chemis~ry 
alloycla~ stElan; primary water 
generator, aivider'" ,stress corrosion 
plate expqs~dt6 ' cracking 
reactor coolant 
(~.J 1.:81)' 

" 

, Stainless steel steam 
generatorpi:l~ary , 
,side'divider plat~ 
exposed to reactor 

Cracking due to Water Chemistry 
streSs corrosion 
cracking 

coolant ' 
($.1 :1-82) 
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. " ... ~ 

No 

No 

No 

No 

No 

Not applicable 

Ste,am 
Generator Tube 
Integrity (9.2.38) 
and Water 
Chemistry 
(9.2.42) 

Thermal Aging 
and Neutron 
Irradiation 
Embiittlement of 
Cast Austenitic 
Stainless Steel 
(9.2.40) , 

Not applicable to 
9VPS (See SER 
Section 3.1.2.1.1) 

Consistent with the 
GALL Report 

Consistent with the 
GALL Report ' ' 

Water Chemistry Consistent with the 
(9.2.42) GALL Report 

Not applicable Not applicable to 
9VP$ (See 5ER 
SeCtion 3.1.2.1.1) 



CrpnnGroup..ý! Ag iingEetl AMP In GALL Furthe~r AMP& In, LRA-, Staff EvaIluat:Ion
(GALL Reportzl Me~chainism Report Evaluation Supplemeftnts,

Item NO.) In GALL -~~or,

.. ., . ._ _ "_ _ "...._.._ __ . . ."".. .. . i"Report : :-" ndme 1W

Stainless steel; steel Loss of material Water Chemistry No Water Chemistry Consistent with the
with nickel-alloy or due to pitting (B.2.42) GALL Report
stainless steel and crevice
cladding; and nickel- corrosion
alloy reactor vessel
intemals and reactor
coolant pressure
boundary
components exposed
to reactor coolant
(3. 1.1-ý83) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Nickel-alloy steam Cracking due to Water Chemistry and No Not applicable Not applicable to
generator stress corrosion One-Time Inspection BVPS (See SER
components such as, cracking or Inservice Section 3.1.2.1.1)
secondary side Inspection (IWB,
nozzles IWC, and IWD).
(vent, drain, and
instrumentation)
exposed to
secondary
feedwater/steam
(3.1.1-84) :

Nickel-a4lloy piping, None None'' No None Consistent with the
piping components, GALL Report
and piping elements
exposed to air •
Indoor uncontrolled
(external)
(3. 1.185) --

Sta'inlesslsteel None None No None Consistent with the
piping, pip!ng GALL Report
compone .ts, and
piping elements
expose6d to air -
ir6door uncontrolled
(External); airiwith
borated water
leakage; concrete;
gas

Steelpip!ng, piping None None No Not applicable Not applicable to
components and BVPS (See SER
piping elements in Section 3.1.2.1.1)
concrete(3.1.1-8; ) ,A 6

The staff's review of the reactor vessel, reactor vessel internals, and RCS. component groups
followed any one of several approaches. One approach, documented in SER Section 3.1.2.1,
reviewed AMR results for components that the applicant indicated are consistent with the GALL
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Stainless steel; steel loss of material Water Chemistry 
with nickel-alloy or 'due to pitting 

No 

stainless steel , and crevice 
cladding; and nickel- corrosion 
alloy reactor vessel 
internals and reactor 
coolant pressure 
boundary , 
components exposed 
t'o reactor coolant 
(3.U:.s3) 

~icl<:el~alloy steam Cracking due to 
g~rierator stress corrosion 
components such as, cracking 
secondary side 
nozzles' 
(vent, drain, aQd 
instrumentation) 
exposed to 
secondary 
feedwater/steam 
(3.1.'1'-84) " ' 

• .1-1. L 

Nickel-alloy pipi~g, None 
piping cOmponents, 
and piping' elements 
expo~e~to air~ 
Indoor unc6ntroiled 
(extemal) 
(3.1 .. 1:.a5), ' 

St~inless,st~el None 
'piping .i>ipi~g' 
campone,tits, ' and 
piping elements 
expo,sed to air -
indoor uncontrolled 
(Exter:nal); "aii"with 
borate~,water ' 
leal<:ag~;concrete; 
ga~ . :,,-~, :' 

, (3;1.1,.s6) 

Steel: piping, pipirig None 
components. and, 
pipjng elements in 
concrete 
(3; 1.1 :.at)' , 

Water Chemistry and No 
One-Time Inspection 
'or Inservice 
Inspection (IWB, 
IWC, and IWO). 

None' 

None No 

None No 

Water Chemistry Consistent with the 
(B.2.42) GAll Report 

Not applicable 

None 

Not applicable t6 
BVPS (See SER 
Section 3.1.2.1.1) 

Consistent with the 
GALL Report 

None, Consistent with the 
GAll Report 

Not applicable Not applicable to 
BVPS (See SER 
Section 3.1.2.1.1) 

The staff's review of the reactor vessel, reactor vessel internals, and Res compon~nt groups 
followed anyone of several approckhes. One apprbach, documentedinSER Sec.:tion 3.1.2.1, 
reviewed AMR results for components that the applicant indicated are consistent with the GALL 

3-210 



Report and require no further evaluation. Another approach, documented in SER
Section 3.1.2.2, reviewed AMR results for components that the applicant indicated are
consistent with the GALL Report and for which further evaluation is recommended. A third
approach, documented in SER Section 3.1.2.3, reviewed AMR results for components that the
applicant indicated are not consistent with, or not addressed in, the GALL Report. The staff's
review of AMPs credited to manage or monitor aging effects of the reactor vessel, reactor
vessel internals, and RCS components is documented in SER Section 3.0.3.
3.1.2.1 AMR Results Consistent with the GALL Report

LRA Section 3.1.2.1, the applicant identifies the materials, environments, AERMs, and the
following programs that manage aging effects for the reactor vessel, reactor vessel internals,
and RCS components:

* ASME Section XI Inservice Inspection, Subsections IWB, IWC, and IWD Program

* Bolting Integrity Program

* Boric Acid Corrosion Program

* Closed-Cycle Cooling Water System Program

* External Surfaces Monitoring Program

* Flux Thimble Tube Inspection Program

• Nickel-Alloy Nozzles and Penetrations Program

* Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel Closure Heads
Program

* One-Time Inspection Program

* One-Time Inspection of ASME Code Class 1 Small Bore Piping Program

* PWR Vessel Internals Program

* Reactor Head Closure Studs Program

* Reactor Vessel Integrity Program

* Steam Generator Tube Integrity Program

* Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel
(CASS) Program

* Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program

* Water Chemistry Program

LRA Tables 3.1.2-1 through 3.1.2-3 summarizes AMRs for the reactor vessel, reactor vessel
internals, and RCS components and indicates AMRs claimed to be consistent with the GALL
Report.

For component groups evaluated in the GALL Report for which the applicant claimed
consistency with the report and for which it does not recommend further evaluation, the staff's
audit and review determined whether the plant-specific components of these GALL Report
component groups were bounded by the GALL Report evaluation.
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The applicant noted for each AMR line item how the information in the tables aligns with the
information in the GALL Report. The staff audited those AMRs with notes A through E indicating
how the AMR is consistent with the GALL Report.

Note A indicates that the AMR line item is consistent with the GALL Report for component,
material, environment, and aging effect. In addition, the AMP is consistent with the GALL Report
AMP, The staff audited these line items to verify consistency with the GALL Report and validity
of the AMR for the site-specific conditions.

Note B indicates that the AMR line item is consistent with the GALL Report for component,
material, environment, and aging effect. In addition, the AMP takes some exceptions to the
GALL Report AMP. The staff audited these line items to verify consistency with the GALL
Report and verified that the identified exceptions to the GALL Report AMPs have been reviewed
and accepted. The staff also determined whether the applicant's AMP was consistent with the
GALL Report AMP and whether the AMR was valid for the site-specific conditions.

Note C indicates that the component for the AMR line item, although different from, is consistent
with the GALL Report for material, environment, and aging effect. In addition, the AMP is
consistent with the GALL Report AMP. This note indicates that the applicant was unable to find
a listing of some system components in the GALL Report; however, the applicant identified in
the GALL Report a different component with the same material, environment, aging effect, and
AMP as the component under review. The staff audited these line items to verify consistency
with the GALL Report. The staff also determined whether the AMR line item of the different
component was applicable to the component under review and whether the AMR was valid for
the site-specific conditions.

Note D indicates that the component for the AMR line item, although different from, is consistent
with the GALL Report for material, environment, and aging effect. In addition, the AMP takes
some exceptions to the GALL Report AMP. The staff audited these line items to verify
consistency with the GALL Report. The staff verified whether the AMR line item of the different
component was applicable to the component under review and whether the identified
exceptions to the GALL Report AMPs have been reviewed and accepted. The staff also
determined whether the applicant's AMP was consistent with the GALL Report AMP and
whether the AMR was valid for the site-specific conditions.

Note E indicates that the AMR line item is consistent with the GALL Report for material,
environment, and aging effect, but credits a different AMP. The staff audited these line items to
verify consistency with the GALL Report. The staff also determined whether the credited
AMP would manage the aging effect consistently with the GALL Report AMP and whether the
AMR was valid for the site-specific conditions.

The staff audited and reviewed the information in the LRA. The staff did not repeat its review of
the matters described in the GALL Report; however, the staff did verify that the material
presented in the LRA was applicable and that the applicant identified the appropriate GALL
Report AMRs.

The staff reviewed the LRA to confirm that the applicant: (a) provided a brief description of the
system, components, materials, and environments; (b) stated that the applicable aging effects
were reviewed and evaluated in the GALL Report; and (c) identified those aging effects for the
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reactor vessel, reactor vessel internals, and RCS components that are subject to an AMR. On
the basis of its audit and review, the staff determines that, for AMRs not requiring further
evaluation, as identified in LRA Table 3.1.1, the applicant's references to the GALL Report are
acceptable and no further staff review is required, with the exception of the following AMRs that
the applicant had identified were consistent with the AMRs of the GALL Report and for which
the staff felt were in need of additional clarification and assessment. The staff's evaluations of
these AMRs are providing in the subsection that follows

3.1.2.1.1 AMR Results Identified as Not Applicable

In LRA Table 3.1.1, items 12, 35, 66, 75, and 84, the applicant states that the corresponding
AMR result line in the GALL Report is not applicable because BVPS does not have once-
through steam generators. The staff reviewed the documentation supporting the applicant's
AMR evaluation and confirmed the applicant's claim that BVPS has no once-through steam
generators. BVPS steam generators are recirculating, as described in UFSAR Sections 4.2.2.4
for Unit 1 and 5.4.2.4 for Unit 2. Therefore, the staff agrees with the applicant's determination
that the corresponding AMR result line in the GALL Report is not applicable to BVPS.

In LRA Table 3.1.1, item 28, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS does not have impingement plates. The staff
reviewed the documentation supporting the applicant's AMR evaluation and confirmed the
applicant's claim that BVPS does not have impingement plates. Therefore, the staff agrees with
the applicant's determination that the corresponding AMR result line in the GALL Report is not
applicable to BVPS.

In LRA Table 3.1.1, item 52, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because in BVPS (1) the associated bolting is not subject to
prolonged or frequent wetting, (2) the materials A325 or A490 common to high strength bolts
are not found in any Reactor Vessel, Vessel Internals, or Reactor Coolant System mechanical
closure bolting, and (3) BVPS does not use molybdenum or disulfate thread lubricants. The staff
reviewed the documentation supporting the applicant's AMR evaluation and confirmed the
applicant's claims for the bolting and bolting environmental conditions. Therefore, the staff
agrees with the applicant's determination that the corresponding AMR result line in the GALL
Report is not applicable to BVPS.

In LRA Table 3.1.1, item 53, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS does not have steel components of the Class 1
Reactor Vessel, Vessel Internals, or Reactor Coolant System exposed to closed cycle cooling
water. The staff reviewed the documentation supporting the applicant's AMR evaluation and
confirmed the applicant's claim that BVPS does not have steel components of the Class 1
Reactor Vessel, Vessel Internals, or Reactor Coolant System exposed to closed cycle cooling
water. Therefore, the staff agrees with the applicant's determination that the corresponding
AMR result line in the GALL Report is not applicable to BVPS.

In LRA Table 3.1.1, items 54 and 56, the applicant states that the corresponding AMR result line
in the GALL Report is not applicable because BVPS does not have copper alloy components in
the Class 1 Reactor Vessel, Vessel Internals, or Reactor Coolant System. The staff reviewed
the documentation supporting the applicant's AMR evaluation and confirmed the applicant's
claim that BVPS does not have copper alloy components in the Class 1 Reactor Vessel, Vessel
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Internals, or Reactor Coolant System. Therefore, the staff agrees with the applicant's
determination that the corresponding AMR result line in the GALL Report is not applicable to
BVPS.

In LRA Table 3.1.1, item 59, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS addresses loss of material for steam generator
components exposed to secondary feedwater steam in items 3.1.1-16, 3.1.1-32, and 3.1.1-76.
The staff reviewed the documentation supporting the applicant's AMR evaluation in items 3.1.1-
16, 3.1.1-32, and 3.1.1-76, and no BVPS AMR line items roll up to this item. Therefore, the staff
agrees with the applicant's determination that the corresponding AMR result line in the GALL
Report is not applicable to BVPS.

In LRA Table 3.1.1, item 62, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because no BVPS AMR line items roll up to this item. The staff
reviewed the documentation supporting the applicant's AMR evaluation and confirmed the
applicant's claim that cracking of stainless steel components exposed to reactor coolant is
addressed in the evaluation of fatigue or SCC in other line items. Therefore, the staff agrees
with the applicant's determination that the corresponding AMR result line in the GALL Report is
not applicable to BVPS.

In LRA Table 3.1.1, item 67, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because no BVPS AMR line items roll up to this item. The staff
reviewed the documentation supporting the applicant's AMR evaluation and confirmed the
applicant's claim that cracking of stainless steel or nickel components or cladding exposed to
reactor coolant is addressed in the evaluation of fatigue or SCC in other line items. Therefore,
the staff agrees with the applicant's determination that the corresponding AMR result line in the
GALL Report is not applicable to BVPS.

In LRA Table 3.1.1, items 77, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS does not use phosphate chemistry. The staff
reviewed the documentation supporting the applicant's AMR evaluation and confirmed the
applicant's claim that BVPS does not use phosphate chemistry. Therefore, the staff agrees with
the applicant's determination that the corresponding AMR result line in the GALL Report is not
applicable to BVPS.

In LRA Table 3.1.1, items 78, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS steam generators have tube support plates
instead of lattice bars.

The staff reviewed the documentation supporting the applicant's AMR evaluation and confirmed
the applicant's claim that BVPS steam generators have tube support plates instead of lattice
bars. Therefore, the staff agrees with the applicant's determination that the corresponding AMR
result line in the GALL Report is not applicable to BVPS.

In LRA Table 3.1.1, items 82, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because the BVPS steam generator primary side divider plate is
fabricated from nickel-alloy and not stainless steel. The staff reviewed the documentation
supporting the applicant's AMR evaluation and confirmed the applicant's claim that BVPS steam
generator primary side divider plate is fabricated from nickel-alloy. Therefore, the staff agrees
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with the applicant's determination that the corresponding AMR result line in the GALL Report is
not applicable to BVPS.

In LRA Table 3.1.1, items 87, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS has no components within the scope of license
renewal in concrete in the Reactor Vessel, Internals, or Reactor Coolant Systems. The staff
reviewed the documentation supporting the applicant's AMR evaluation and confirmed the
applicant's claim that BVPS has no components within the scope of license renewal in concrete
in the Reactor Vessel, Internals, or Reactor Coolant Systems. Therefore, the staff agrees with
the applicant's determination that the corresponding AMR result line in the GALL Report is not
applicable to BVPS.

3.1.2.1.2 Aging Management of Loss of Fracture Toughness due to Thermal Aging in CASS
Reactor Vessel Internal (RVI) Components

In the applicant's letter of July 21, 2008, the applicant amended its AMRs in LRA Table 3.1.2-2
that pertain to the management of loss of fracture toughness due to thermal aging embrittlement
and neutron irradiation embrittlement of its cast austenitic stainless steel (CASS) reactor vessel
internal (RVI) components. In this amendment of the LRA, the applicant changed is basis for
managing loss of fracture toughness due to thermal aging embrittlement in the CASS RVI
components from AMP B.2.40, "Thermal Aging and Neutron Irradiation Embrittlement of Cast
Austenitic Stainless Steel (CASS) Program," to the applicant's commitments for managing the
aging effects attributed to RVI components, as provided in Commitment No. 18 of UFSAR
Supplement Table A.4-1 for Unit 1 and Commitment No. 20 of UFSAR Supplement Table A.5-1
for Unit 2.

The corresponding AMRs in the GALL Report that relate to these AMR items are AMR item 80
in Table 1 of the GALL Report, Revision 1, Volume 1 (GALL1) and AMR items IV.B2-21 and
IV. B2-37 in Table IV.B2 of the GALL Report, Revision 1, Volume 2 (GALL2), as applicable to
the management of loss of fracture toughness due to thermal aging embrittlement in CASS
Westinghouse-designed RVI upper support columns and lower support castings and lower
support plate columns. These GALL1 and GALL2 AMR items identify that the environment that
can induce loss of fracture toughness of these CASS components as a result of thermal aging
embrittlement and neutron irradiation embrittlement is the borated reactor coolant at an elevated
temperature in excess of 250°C (i.e., >482°F), and as exposed to an integrated neutron flux
(i.e., neutron fluence).

In these AMRs, the staff recommends that a program corresponding to GALL AMP XI.M13,
"Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel
(CASS)" be credited for aging management of loss of fracture toughness in these CASS
components.

The staff noted that the applicant's amendment of these stated AMRs in LRA Table 3.1.2-2
changed the aging management basis in the AMRs from being consistent with GALL AMR items
IV.B2-21 and IV.B2-37 to being consistent with the recommendations in these GALL AMR items
except for the fact that the commitments in Commitment No. 18 of UFSAR Supplement
Table A.4-1 for Unit 1 and Commitment No. 20 of UFSAR Supplement Table A.5-1 for Unit 2 are
now being credited as the basis for aging management in lieu of an AMP corresponding to

3-215

with the applicant's determination that the corresponding AMR result line in the GALL Report is 
not applicable to BVPS. 

In LRA Table 3.1.1, items 87, the applicant states that the corresponding AMR result line in the 
GALL Report is not applicable because BVPS has no components within the scope of license 
renewal in concrete in the Reactor Vessel, Internals, or Reactor Coolant Systems. The staff 
reviewed the documentation supporting the applicant's AMR evaluation and confirmed the 
applicant's claim that BVPS has no components withinthe scope of license renewal in concrete 
in the Reactor Vessel, Internals, or Reactor Coolant Systems. Therefore, the staff agrees with 
the applicant's determination that the corresponding AMR result line in the GALL Report is not 
applicable to BVPS. 

3.1.2.1.2 Aging Management of Loss of Fracture Toughness due to Thermal Aging in CASS 
Reactor Vessel Internal (RVI) Components 

In the applicant's letter of July 21, 2008, the applicant amended its AMRs in LRA Table 3.1.2-2 
that pertain to the management of loss of fracture toughness due to thermal aging embrittlement 
and neutron irradiation embrittlement of its cast austenitic stainless steel (CASS) reactor vessel 
internal (RVI) components. In this amendment of the LRA, the applicant changed is basis for 
managing loss of fracture toughness due to thermal aging embrittlement in the CASS RVI 
components from AMP B.2.40, "Thermal Aging and Neutron Irradiation Embrittlement of Cast 
Austenitic Stainless Steel (CASS) Program," to the applicant's commitments for managing the 
aging effects attributed to RVI components, as provided in Commitment No. 18 of UFSAR 
Supplement Table A.4-1 for Unit 1 and Commitment No. 20 of UFSAR Supplement Table A.5-1 
for Unit 2. 

The corresponding AMRs in the GALL Report that relate to these AMR items are AMR item 80 
in Table 1 of the GALL Report, Revision 1, Volume 1 (GALL 1) and AMR items IV.B2-21 and 
IV.B2-37 in Table IV.B2 of the GALL Report, Revision 1, Volume 2 (GALL2), as applicable to 
the management of loss of fracture toughness due to thermal aging embrittlement in CASS 
Westinghouse-designed RVI upper support columns and lower support castings and lower 
support plate columns. These GALL 1 and GALL2 AMR items identify that the environment that 
can induce loss of fracture toughness of these CASS components as a result of thermal aging 
embrittlement and neutron irradiation embrittlement is the borated reactor coolant at an elevated 
temperature in excess of 250°C (i.e., >482°F), and as exposed to an integrated neutron flux 
(i.e., neutron fluence). 

In these AMRs, the staff recommends that a program corresponding to GALL AMP XI.M13, 
"Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel 
(CASS)" be credited for aging management of loss of fracture toughness in these CASS 
components. 

The staff noted that the applicant's amendment of these stated AMRs in LRA Table 3.1.2-2 
changed the aging management basis in the AMRs from being consistent with GALL AMR items 
IV.B2-21 and IV.B2-37 to being consistent with the recommendations in these GALL AMR items 
except for the fact that the commitments in Commitment No. 18 of UFSAR Supplement 
Table A.4-1 for Unit 1 and Commitment No. 20 of UFSAR Supplement Table A.5-1 for Unit 2 are 
now being credited as the basis for aging management in lieu of an AMP corresponding to 

3-215 



GALL AMP XI.M1 3, "Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic
Stainless Steel (CASS)."

In the 2005 update of the SRP-LR and the GALL Report, the NRC took a recommended
position that aging management of PWR vessel internals needs to be done on a consistent
basis among licensed PWRs in the U.S. to account for the fact that not all of the PWR RVI
components are ASME Code Class and to account for the fact that additional aging
management measures may be necessary for some of the non-ASME Code Class PWR RVI
components. Hence, the staff updated its aging management basis in the AMRs for PWR RVI
components in the GALL Report through the following recommended commitment that was
recommended to be adopted in the UFSAR Supplements for PWR LRAs:

"(1) participate in the industry programs for investigating and managing aging
effects on reactor internals; (2) evaluate and implement the results of the industry
programs as applicable to the reactor internals; and (3) upon completion of these
programs, but not less than 24 months before entering the period of extended
operation, submit an inspection plan for reactor internals to the NRC for review
and approval."

Thus, for current Westinghouse-designed PWR LRAs pending staff approval (including that for
BVPS Units 1 and 2), the staffs AMR basis for managing the aging effects attributed to
Westinghouse-designed (as well as to Babcock and Wilcox-designed and Combustion
Engineering-designed) PWR RVI components were amended to state:

"The AMP column was changed to delete reference to XI.M16 (AMP M16 was
also deleted from the GALL report) and instead require a commitment in the
FSAR Supplement to apply industry programs to be developed in the future for
proper management of reactor internals. Also, added to the further evaluation
column the requirement for the licensee commitment to be confirmed."

The staff noted that the commitment that is recommended by the staff includes a provision for
PWR applicants to submit an inspection plan for their RVI components that is based on the
industry's augmented inspection program recommendations for PWR RVI components to the
NRC for review and approval at least two years prior to entering the period of extended
operation. The staff verified that the applicant includes the applicable commitment for the RVI
components in Commitment No. 18 of LRA UFSAR Supplement Table A.4-1 for BVPS Unit 1
and in Commitment No. 20 of LRA UFSAR Supplement Table A.5-1 for BVPS Unit 2.

The staff also noted that the applicant's amended basis to credit the commitments for managing
the aging effects for the BVPS RVI components (including the management loss of fracture
toughness in the CASS RVI components as a result of thermal aging embrittlement and neutron
irradiation embrittlement) is in conformance with the staffs recommended commitment for RVI
components as given in the applicable AMRs of GALL2 Table IV.B2. As a result of this review
and the bases stated above, the staff finds that the applicant's amended and alternate basis for
managing loss of fracture toughness in the CASS RVI components as a result of thermal aging
embrittlement, and neutron irradiation embrittlement is acceptable because it is in conformance
with staffs recommendation in GALL2 that a commitment be placed on the LRA to manage the
aging effects that are applicable to the BVPS RVI components.
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Conclusion. The staff evaluated the applicant's claim of consistency with the GALL Report. The
staff also reviewed information pertaining to the applicant's consideration of recent operating
experience and proposals for managing aging effects. On the basis of its review, the staff
concludes that the AMR results, which the applicant claimed to be consistent with the GALL
Report, are indeed consistent with its AMRs. Therefore, the staff concludes that the applicant
has demonstrated that the effects of aging for these components will be adequately managed
so that their intended function(s) will be maintained consistent with the CLB during the period of
extended operation, as required by 10 CFR 54.21(a)(3).

3.1.2.2 AMR Results Consistent with the GALL Report for Which Further Evaluation is
Recommended

In LRA Section 3.1.2.2, the applicant further evaluates aging management, as recommended by
the GALL Report, for the reactor vessel, reactor vessel internals, and RCS components and
provides information concerning how it will manage the following aging effects:

* cumulative fatigue damage

" loss of material due to general, pitting, and crevice corrosion

" loss of fracture toughness due to neutron irradiation embrittlement

* cracking due to stress corrosion cracking (SCC) and intergranular stress corrosion
cracking (IGSCC)

* crack growth due to cyclic loading

* loss of fracture toughness due to neutron irradiation embrittlement and void swelling

* cracking due to SCC

* cracking due to cyclic loading

* loss of preload due to stress relaxation

* loss of material due to erosion

* cracking due to flow-induced vibration

* cracking due to SCC and irradiation-assisted SCC (IASCC)

* cracking due to primary water SCC

* wall thinning due to flow-accelerated corrosion

* changes in dimensions due to void swelling

* cracking due to SCC and primary water SCC

* cracking due to SCC, primary water SCC, and irradiation-assisted SCC

• QA for aging management of nonsafety-related components

For component groups evaluated in the GALL Report, for which the applicant claimed
consistency with the report and for which the report recommends further evaluation, the staff
audited and reviewed the applicant's evaluation to determine whether it adequately addressed
the issues further evaluated. In addition, the staff reviewed the applicant's further evaluations
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against the criteria contained in SRP-LR Section 3.1.2.2.The staffs review of the applicant's
further evaluation follows.

3.1.2.2.1 Cumulative Fatigue Damage

LRA Section 3.1.2.2.1 states that fatigue is a TLAA, as defined in 10 CFR 54.3. Applicants must
evaluate TLAAs in accordance with 10 CFR 54.21 (c)(1).

In LRA Table 3.1.1, item 1, the applicant states that the AMR result line in the GALL Report is
not used because BVPS has a Westinghouse reactor vessel and does not have a pressure
vessel support skirt.

The staff reviewed the documentation supporting the applicant's AMR evaluation and confirmed
that BVPS does not have a pressure vessel support skirt. On the basis that BVPS does not
have a pressure vessel support skirt, the staff agrees with the applicant's determination that the
AMR result line in the GALL Report is not applicable to BVPS.

In LRA Table 3.1.1, items 2, 3, and 4, the applicant states that the AMR result lines are not
applicable.

The staff reviewed the corresponding AMR result lines in the SRP-LR and noted that they apply
only to boiling water reactors (BWRs). On this basis, the staff agrees with the applicant's
determination that LRA Table 3.1.1, items 2, 3, and 4, are not applicable, because BVPS is a
PWR.

The staff noted that LRA Table 3.1.1,items 5 through 10, are AMR result lines with an aging
effect of cumulative fatigue. SER Section 4.3 documents the staff's review of the applicant's
evaluation of this TLAA.

The GALL report for LRA Table 3.1.1 Item #5 references GALL AMR Item IV.B1-14, IV.B2-31,
IV.B3-24 and IV.B4-37, which recommends that this is a TLAA and is evaluated in accordance
with 10 CFR 54.21(c) to manage cumulative fatigue damage in the Reactor Coolant System.
The staff verified that only core baffle/former assembly components, core barrel components,
instrumental support structure components, lower internal assembly components, upper internal
assembly components and RCCA guide tube assembly components that align to GALL AMR
IV.B2-31 for the Reactor Vessel Internals that are fabricated from stainless steel, nickel-alloy
and cast austenitic stainless steel materials are applicable to BVPS.

The GALL report for LRA Table 3.1.1 Item #6 references GALL AMR Item IV.D1-21 and
IV.D2-15, which recommends that this is a TLAA and is evaluated in accordance with 10 CFR
54.21(c) to manage cumulative fatigue damage in the Reactor Coolant System. The staff
verified that only steam generator components that align to GALL AMR IV.D1-21 for the Reactor
Coolant System that are fabricated from nickel-alloy materials are applicable to BVPS.

The GALL report for LRA Table 3.1.1 Item #7 references GALL AMR Item IV.C2-23, IV.C2-10,
IV.D1-1 1, IV.D2-10 and IV.A2-4, which recommends that this is a TLAA and is evaluated in
accordance with 10 CFR 54.21(c) to manage cumulative fatigue damage in the Reactor Coolant
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System. The staff verified that only bolting, closure head, pressurizer components and steam
generator components that align to GALL AMR IV.A2-4, IV.C2-10 and IV.D1-1 1 for the Reactor
Coolant System that are fabricated from steel, stainless steel, steel with nickel-alloy cladding
and high-strength low-alloy steel materials are applicable to BVPS.

The GALL report for LRA Table 3.1.1 Item #8 references GALL AMR Item IV.C2-25, which
recommends that this is a TLAA and is evaluated in accordance with 10 CFR 54.21(c) to
manage cumulative fatigue damage in the Reactor Coolant System. The staff verified that only
flexible hose, hydraulic isolator, orifices, piping, pressurizer components, reactor coolant pump
components, thermal sleeve and tubing that align to GALL AMR IV.C2-25 for the Reactor
Coolant System that are fabricated from steel with stainless steel cladding, stainless steel,
nickel-alloy and cast austenitic stainless steel materials are applicable to BVPS.

The GALL report for LRA Table 3.1.1 Item #9 references GALL AMR Item IV.A2-21, which
recommends that this is a TLAA and is evaluated in accordance with 10 CFR 54.21(c) to
manage cumulative fatigue damage in the Reactor Coolant System. The staff verified that only
bottom-mounted guide tube components, closure head and flange, core support pad and guide
lug, head penetrations, nozzles, penetrations and vessel shell components that align to GALL
AMR IV.A2-21 for the Residual Heat Removal, Reactor Core Isolation Cooling and High
Pressure Coolant Injection System that are fabricated from steel with stainless steel cladding,
stainless steel, nickel-alloy, cast austenitic stainless steel materials and SA508-CI 2 forgings
clad with stainless steel using a high-heat-input welding process materials are applicable to
BVPS.

The GALL report for LRA Table 3.1.1 Item #10 references GALL AMR Item IV.D1-8 and
IV. D2-3, which recommends that this is a TLAA and is evaluated in accordance with 10 CFR
54.21(c) to manage cumulative fatigue damage in the Reactor Coolant System. The staff
verified that only steam generator components that align to GALL AMR IV.D1-8 for the Reactor
Coolant System that are fabricated from stainless steel materials are applicable to BVPS.

3.1.2.2.2 Loss of Material due to Pitting and Crevice Corrosion

Once Through PWR SG Shell Assemblies and BWR Reactor Vessel Penetration and RCIC
Components. SRP-LR Section 3.1.2.2.2.1 states that loss of material due to general corrosion,
pitting corrosion, and crevice corrosion may occur in steel PWR steam generator shell
assemblies that are exposed to feedwater or to steam and in steel BWR top head enclosure
(without cladding) top head nozzles (vent, top head spray) or reactor core isolation cooling
(RCIC), and spare that are exposed to the reactor coolant. The SRP-LR Section states that the
existing program relies on control of reactor water chemistry to mitigate corrosion, but qualifies
this statement by stating that control of water chemistry does not preclude loss of material due
to pitting and crevice corrosion at locations of stagnant flow conditions. The SRP-LR
Section therefore recommends that the effectiveness of the chemistry control program be
verified to ensure that corrosion is not occurring. The SRP-LR Section states that the GALL
Report recommends further evaluation of programs to verify the effectiveness of the chemistry
control program, and that a one-time inspection of select components at susceptible locations is
an acceptable method to determine whether an aging effect is not occurring or an aging effect is
progressing very slowly such that the component's intended function will be maintained during
the period of extended operation.
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For the BWR components referred to above, the GALL AMRs referred to by this SRP-LR
Section are AMR item 11 in Table 1 of the GALL Report, Revision 1, Volume 2 (GALL1) and
AMR item IV.A1-11 in Table IV.A1 of the GALL Report, Revision 1, Volume 2 (GALL2). The
applicant identified that the BVPS units are PWR-designed and guidance for these BWR
components are not applicable to the BVPS LRA.

Thus, based on this review, the staff concludes that the applicant has provided an acceptable
basis for concluding the guidance for BWR components in SRP-LR Section 3.1.2.2.2, Item (1)
and the referenced GALL AMRs is not applicable to the BVPS LRA because the
recommendations in these NRC guidelines are only applicable to BWR components and
because the BVPS units are Westinghouse-designed PWR reactors.

With regard to aging management of loss of material in the PWR SG shell assemblies under
exposure to either feedwater or steam, the GALL AMRs referred to by this SRP-LR Section are
AMR item 12 in Table 1 of the GALL Report, Revision 1, Volume 2 (GALL1) and AMR item
IV.D2-8 in Table IV.D2 of the GALL Report, Revision 1, Volume 2 (GALL2), as applicable to the
evaluation of loss of material due to general, pitting, and crevice corrosion in once-through SGs.
The applicant identified that the BVPS units are Westinghouse-designed PWR with recirculating
SGs. The applicant therefore stated that the guidance in SRP-LR Section 3.1.2.2.2, Item (1) and
in AMR item 12 of Table 1 of GALL1 and AMR item IV.D2-8 of GALL2 are not applicable to the
BVPS LRA because the BVPS SGs are not once-through SG designs. Based on this review, the
staff concludes that the applicant has provided an acceptable basis for concluding the guidance
for PWR SG components in SRP-LR Section 3.1.2.2.2, Item (1) and the referenced GALL AMRs
is not applicable to the BVPS LRA because the recommendations in these NRC guidelines are
only applicable to PWR with once-through SG designs and because the SGs at BVPS are
Westinghouse-design recirculating SGs.

The staff has verified that the applicant includes its AMRs on loss of material due to general,
pitting, and crevice corrosion of its steel SG components under exposure to the reactor coolant
in AMR 3.1.1-83 of LRA Table 3.1.1, and in the AMRs for steam generator components in LRA
Table 3.1.2-3 that align to LRA AMR 3.1.1-83. The staff has evaluated these AMRs in SER
Section 3.1.2.1.

BWR Isolation Condenser Components. SRP-LR Section 3.1.2.2.2, Item (2) states that loss of
material due to pitting and crevice corrosion could occur in stainless steel BWR isolation
condenser components exposed to reactor coolant, and that loss of material due to general,
pitting, and crevice corrosion could occur in steel BWR isolation condenser components under
exposure to the reactor coolant. The SRP-LR Section states that the existing program relies on
control of reactor water chemistry to mitigate corrosion, but qualifies this statement by
identifying that control of water chemistry does not preclude loss of material due to pitting and
crevice corrosion from occurring at locations of stagnant flow conditions. Therefore, the SPR-LR
Section recommends that the effectiveness of the chemistry control program should be verified
to ensure that corrosion is not occurring, and states that the GALL Report recommends further
evaluation of programs to verify the effectiveness of the chemistry control program. The SRP-
LR Section states that a one-time inspection of select components at susceptible locations is an
acceptable method to determine whether an aging effect is not occurring or an aging effect is
progressing very slowly such that the component's intended function will be maintained during
the period of extended operation.
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to ensure that corrosion is not occurring, and states that the GALL Report recommends further 
evaluation of programs to verify the effectiveness of the chemistry control program. The SRP
LR Section states that a one-time inspection of select components at susceptible locations is an 
acceptable method to determine whether an aging effect is not occurring or an aging effect is 
progressing very slowly such that the component's intended function will be maintained during 
the period of extended operation. . 
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For the BWR isolation condenser components referred to above, the GALL AMRs referred to by
this SRP-LR Section are AMR item 13 in Table 1 of the GALL Report, Revision 1, Volume 2
(GALL1) and AMR item IV.C1-6 in Table IV.C1 of the GALL Report, Revision 1, Volume 2
(GALL2). The applicant identified that the BVPS units are PWR-designed and guidance for
these BWR components are not applicable to the BVPS LRA. Thus, based on this review, the
staff concludes that the applicant has provided an acceptable basis for concluding the guidance
for BWR components in SRP-LR Section 3.1.2.2.2, Item (2) and the referenced GALL AMRs is
not applicable to the BVPS LRA because the recommendations in these NRC guidelines are
only applicable to BWR components and because the BVPS units are Westinghouse-designed
PWR reactors.

BWR Reactor Vessel Components Exposed to the Reactor Coolant. SPR-LR Section 3.1.2.2.2,
Item (3) states that loss of material due to pitting and crevice corrosion could occur in BWR
reactor vessel (RV) flanges, nozzles, penetrations, pressure housings, safe ends, and vessel
shells, heads and welds that are made of stainless steel,
nickel-alloy, or steel with internal stainless steel or nickel-alloy cladding under exposure to
reactor coolant. The SRP-LR Section states that the existing program relies on control of reactor
water chemistry to mitigate corrosion, but qualifies this statement by identifying that control of
water chemistry does not preclude loss of material due to pitting and crevice corrosion from
occurring at locations of stagnant flow conditions. Therefore, the SPR-LR Section recommends
that the effectiveness of the chemistry control program should be verified to ensure that
corrosion is not occurring, and states that the GALL Report recommends further evaluation of
programs to verify the effectiveness of the chemistry control program. The SRP-LR
Section states that a one-time inspection of select components at susceptible locations is an
acceptable method to determine whether an aging effect is not occurring or an aging effect is
progressing very slowly such that the component's intended function will be maintained during
the period of extended operation.

For the BWR RV components referred to above, the GALL AMRs referred to by this SRP-LR
Section are AMR item 14 in Table 1 of the GALL Report, Revision 1, Volume 2 (GALL1) and
AMR item IV.A1-8 in Table IV.A1 of the GALL Report, Revision 1, Volume 2 (GALL2). The
applicant identified that the BVPS units are PWR-designed and guidance for these BWR
components are not applicable to the BVPS LRA. Thus, based on this review, the staff
concludes that the applicant has provided an acceptable basis for concluding the guidance for
BWR components in SRP-LR Section 3.1.2.2.2, Item (1) and the referenced GALL AMRs is not
applicable to the BVPS LRA because the recommendations in these NRC guidelines are only
applicable to BWR RV components and because the BVPS units are Westinghouse-designed
PWR reactors.

PWR Steam Generator Shell and Transition Cone. SRP-LR Section 3.1.2.2.2.4 states that loss
of material due to general, crevice, and pitting corrosion could occur in the steam generator
upper and lower shell and transition cone exposed to secondary feedwater and steam. The
existing program relied on control of water chemistry to mitigate corrosion and inservice
inspections to detect loss of material. The extent and schedule of the existing steam generator
inspections are designed to ensure that flaws cannot attain a depth sufficient to threaten the
integrity of the welds. However, according to NRC Information Notice (IN) 90-04, "Cracking of
the Upper Shell-to-Transition Cone Girth Welds in Steam Generators," the program may not be
sufficient to detect pitting and crevice corrosion and pitting corrosion. NUREG-1801 clarifies that
this issue is limited to Westinghouse Model 44 and 51 Steam Generators where a high-stress
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For the BWR isolation condenser components referred to above, the GALL AMRs referred to by 
this SRP-LR Section are AMR item 13 in Table 1 of the GALL Report, Revision 1, Volume 2 
(GALL 1) and AMR item IV.C1-6 in Table IV.C1 of the GALL Report, Revision 1, Volume 2 
(GALL2). The applicant identified that the BVPS units are PWR-designed and guidance for 
these BWR components are not applicable to the BVPS LRA. Thus, based on this review, the 
staff concludes that the applicant has provided an acceptable basis for concluding the guidance 
for BWR components in SRP-LR Section 3.1.2.2.2, Item (2) and the referenced GALL AMRs is 
not applicable to the BVPS LRA because the recommendations in these NRC guidelines are 
only applicable to BWR components and because the BVPS units are Westinghouse-designed 
PWR reactors. 

BWR Reactor Vessel Components Exposed to the Reactor Coolant. SPR-LR Section 3.1.2.2.2, 
Item (3) states that loss of material due to pitting and crevice corrosion could occur in BWR 
reactor vessel (RV) flanges, nozzles, penetrations, pressure housings, safe ends, and vessel 
shells, heads and welds that are made of stainless steel, 
nickel-alloy, or steel with internal stainless steel or nickel-alloy cladding under exposure to 
reactor coolant. The SRP-LR Section states that the existing program relies on control of reactor 
water chemistry to mitigate corrosion, but qualifies this statement by identifying that control of 
water chemistry does not preclude loss of material due to pitting and crevice corrosion from 
occurring at locations of stagnant flow conditions. Therefore, the SPR-LR Section recommends 
that the effectiveness of the chemistry control program should be verified to ensure that 
corrosion is not occurring, and states that the GALL Report recommends further evaluation of 
programs to verify the effectiveness of the chemistry control program. The SRP-LR 
Section states that a one-time inspection of select components at susceptible locations is an 
acceptable method to determine whether an aging effect is not occurring or an aging effect is 
progressing very slowly such that the component's intended function will be maintained during 
the period of extended operation. 

For the BWR RV components referred to above, the GALL AMRs referred to by this SRP-LR 
Section are AMR item 14 in Table 1 of the GALL Report, Revision 1, Volume 2 (GALL 1) and 
AMR item IV.A1-8 in Table IV.A1 of the GALL Report, Revision 1, Volume 2 (GALL2). The 
applicant identified that the BVPS units are PWR-designed and guidance for these BWR 
components are not applicable to the BVPS LRA. Thus, based on this review, the staff 
concludes that the applicant has provided an acceptable basis for concluding the guidance for 
BWR components in SRP-LR Section 3.1.2.2.2, Item (1) and the referenced GALL AMRs is not 
applicable to the BVPS LRA because the recommendations in these NRC guidelines are only 
applicable to BWR RV components and because the BVPS units are Westinghouse-designed 
PWR reactors. 

PWR Steam Generator Shell and Transition Cone. SRP-LR Section 3.1.2.2.2.4 states that loss 
of material due to general, crevice, and pitting corrosion could occur in the steam generator 
upper and lower shell and transition cone exposed to secondary feedwater and steam. The 
existing program relied on control of water chemistry to mitigate corrosion and inservice 
inspections to detect loss of material. The extent and schedule of the existing steam generator 
inspections are designed to ensure that flaws cannot attain a depth sufficient to threaten the 
integrity of the welds. However, according to NRC Information Notice (IN) 90-04, "Cracking of 
the Upper Shell-to-Transition Cone Girth Welds in Steam Generators," the program may not be 
sufficient to detect pitting and crevice corrosion and pitting corrosion. NUREG-1801 clarifies that 
this issue is limited to Westinghouse Model 44 and 51 Steam Generators where a high-stress 
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region exists at the shell-to-transition cone weld. In that case, the GALL Report recommends
augmented inspections to manage this aging effect.

The staff noted that the additional inspections proposed by the applicant the ASME Section XI
Inservice Inspection, Subsections IWB, IWC, and IWD Program for Class 2 components. The
staff also noted that the BVPS Unit 1 steam generators (SGs) have been replaced with Model
54F generators and are therefore the ultrasonic testing (UT) examination detection capability
topic raised in SRP-LR Section 3.1.2.2.2.4 is not applicable to the BVPS Unit 1 SGs. The staff
has verified that, in LRA Table 3.1.2-3, the applicant has aligned its AMR on loss of material in
the steel Model 54F SG cones and shells for BVPS Unit 1 to GALL AMR IV.D1-12, and that the
applicant credits both its Water Chemistry Program and its ASME Section XI Inservice
Inspection, Subsections IWB, IWC, and IWD Program to manage loss of material in the BVPS
Unit 1 SG cones and shells. They confirmed that the applicant's AMR for the SG cones and
shells is consistent with the staffs AMR basis in GALL AMR IV.D1-12 for PWR recirculating
SGs that are not Westinghouse Model 44 or 51 SGs (i.e., the applicable aging effect of loss of
material due to general, pitting, and crevice corrosion is applicable but does not require any
further evaluation under the recommendations of SRP-LR Section 3.1.2.2.2.4). Thus, the staff
concludes that the applicant has provided an acceptable basis for concluding that the topic
raised in SRP-LR Section 3.1.2.2.2.4 is not applicable to the applicant's AMR on loss of
materials in the BVPS Unit 1 SG because these SGs are not Westinghouse Model 44 or 51 SG
designs. Instead, the staff's evaluation of the applicant's AMR on loss of material in the BVPS
Unit 1 SG cones and shells and its basis for managing loss of material in the BVPS Unit 1
Model 54F SG shells is given in SER Section 3.1.2.1 for AMRs that are consistent with the
GALL Report not requiring further evaluation under the guidance of the SRP-LR.

The staff noted however that the BVPS the Unit 2 steam generators are Westinghouse Model
51 SGs and thus, the recommendations in SRP-LR Section 3.1.2.2.2.4 are applicable to the
BVPS Unit 2 SGs. The staff has confirmed that, in LRA Table 3.1.2-3, the applicant has aligned
its AMR on loss of material in the steel Model 51 SG shells and cones for BVPS Unit 2 to GALL
AMR IV.D1-12, and that the applicant credits both its Water Chemistry Program and its ASME
Section Xl Inservice Inspection, Subsections IWB, IWC, and IWD Program to manage loss of
material in the BVPS Unit 1 SG cones and shells. The staff confirmed that the applicant's AMR
for the SG cones and shells is consistent with the staffs AMR basis in GALL AMR IV.D1-12 for
Westinghouse Model 44 or 51 SGs, and that in LRA Section 3.1.2.2.2.4, the applicant provided
its further evaluation discussion of its basis to manage loss of material due to pitting and crevice
corrosion in the BVPS Unit 2 cones and shells. The staff noted that in this section, the applicant
made the following statement regarding its evaluation for the BVPS Unit 2 SG cones and shells:

Additional inspection requirements have been incorporated into the ASME
Section XI Inservice Inspection, Subsections IWB, IWC, and IWD Program
(Section B.2.2) to detect general and pitting corrosion and the resulting
corrosion-fatigue cracking in the Unit 2 Model 51 steam generators.

The staffs guidance in SRP-LR Section 3.1.2.2.2.4 references NRC Information Notice (IN)
90-04 which discussed impacts of abnormal geometries in Westinghouse Model 44 and 51
SG shell-to-transition cone welds on UT detection capability. In this IN, the staff indicated
that, for ultrasonic tests (UT) performed on these welds, the intensity of background noise
signals (reflectors) resulting from the weld geometries could be high and could potentially
mask any UT reflectors resulting from actual flaws in the welds (e.g., pits or cracks). The
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region exists at the shell-to-transition cone weld. In that case, the GALL Report recommends 
augmented inspections to manage this aging effect. 

The staff noted that the additional inspections proposed by the applicant the ASME Section XI 
Inservice Inspection, Subsections IWB, IWC, and IWD Program for Class 2 components. The 
staff also noted that the BVPS Unit 1 steam generators (SGs) have been replaced with Model 
54F generators and are therefore the ultrasonic testing (UT) examination detection capability 
topic raised in SRP-LR Section 3.1.2.2.2.4 is not applicable to the BVPS Unit 1 SGs. The staff 
has verified that, in LRA Table 3.1.2-3, the applicant has aligned its AMR on loss of material in 
the steel Model 54F SG cones and shells for BVPS Unit 1 to GALL AMR IV.D1-12, and that the 
applicant credits both its Water Chemistry Program and its ASME Section XI Inservice 
Inspection, Subsections IWB, IWC, and IWD Program to manage loss of material in the BVPS 
Unit 1 SG cones and shells. They confirmed that the applicant's AMR for the SG cones and 
shells is consistent with the staff's AMR basis in GALL AMR IV.D1-12 for PWR recirculating 
SGs that are not Westinghouse Model 44 or 51 SGs (Le., the applicable aging effect of loss of 
material due to general, pitting, and crevice corrosion is applicable but does not require any 
further evaluation under the recommendations of SRP-LR Section 3.1.2.2.2.4). Thus, the staff 
concludes that the applicant has provided an acceptable basis for concluding that the topic 
raised in SRP-LR Section 3.1.2.2.2.4 is not applicable to the applicant's AMR on loss of 
materials in the BVPS Unit 1 SG because these SGs are not Westinghouse Model 44 or 51 SG 
designs. Instead, the staff's evaluation of the applicant's AMR on loss of material in the BVPS 
Unit 1 SG cones and shells and its basis for managing loss of material in the BVPS Unit 1 
Model 54F SG shells is given in SER Section 3.1.2.1 for AMRs that are consistent with the 
GALL Report not requiring further evaluation under the guidance of the SRP-LR. 

The staff noted however that the BVPS the Unit 2 steam generators are Westinghouse Model 
51 SGs and thus, the recommendations in SRP-LR Section 3.1.2.2.2.4 are applicable to the 
BVPS Unit 2 SGs. The staff has confirmed that, in LRA Table 3.1.2-3, the applicant has aligned 
its AMR on loss of material in the steel Model 51 SG shells and cones for BVPS Unit 2 to GALL 
AMR IV.D1-12, and that the applicant credits both its Water Chemistry Program and its ASME 
Section Xllnservice Inspection, Subsections IWB, IWC, and IWD Program to manage loss of 
material in the BVPS Unit 1 SG cones and shells. The staff confirmed that the applicant's AMR 
for the SG cones and shells is consistent with the staff's AMR basis in GALL AMR IV.D1-12 for 
Westinghouse Model 44 or 51 SGs, and that in LRA Section 3.1.2.2.2.4, the applicant provided 
its further evaluation discussion of its basis to manage loss of material due to pitting and crevice 
corrosion in the BVPS Unit 2 cones and shells. The staff noted that in this section, the applicant 
made the following statement regarding its evaluation for the BVPS Unit 2 SG cones and shells: 

Additional inspection requirements have been incorporated into the ASME 
Section XI Inservice Inspection, Subsections IWB, IWC, and IWD Program 
(Section B.2.2) to detect general and pitting corrosion and the resulting 
corrosion-fatigue cracking in the Unit 2 Model 51 steam generators. 

The staff's guidance in SRP~LR Section 3.1.2.2.2.4 references NRC Information Notice (IN) 
90-04 which discussed impacts of abnormal geometries in Westinghouse Model 44 and 51 
SG shell-to-transition cone welds on UT detection capability. In this IN, the staff indicated 
that, for ultrasonic tests (UT) performed on these welds. the intensity of background noise 
signals (reflectors) resulting from the weld geometries could be high and could potentially 
mask any UT reflectors resulting from actual flaws in the welds (e.g .. pits or cracks). The 
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staff therefore recommended, for these SG designs, that applicants develop methods and
procedures that would result in a lowering of the background noise levels resulting from the
welds geometries. The IN listed adjustment of the gain of the UT detection equipment as an
example of a method that could be used to reduce the noise levels resulting from the weld
geometry.

The staff noted that the applicant did address the staff's recommendation in SRP-LR to develop
additional inspection procedures to inspection of Westinghouse Model 44 or 51 SG shell-to-
transition cone welds. In its LRA update dated December 19, 2008, the applicant amended LRA
Section 3.1.2.2.2.4 to clarify how the additional procedures were modified to address the staff's
recommendations in IN 90-04. The staff finds that the amended basis is acceptable because the
applicant has clarified why its current procedures are adequate to manage loss of material due
to pitting and crevice corrosion in the BVPS Unit 2 SG cone-to-shell transition welds consistent
with the NRC IN 90-04 guidance and because the applicant used the augmented inspection
methods recommended in IN 90-04 to confirm the absence of UT geometric reflectors that might
otherwise mask indications from actual flaws in these transition cone welds.

3.1.2.2.3 Loss of Fracture Toughness Due to Neutron Irradiation Embrittlement

The staff reviewed LRA Section 3.1.2.2.3 against the following criteria in SRP-LR
Section 3.1.2.2.3:

(1) LRA Section 3.1.2.2.3 states that neutron irradiation embrittlement is a TLAA, as defined
in 10 CFR 54.3. Applicants must evaluate TLAAs in accordance with
10 CFR 54.21(c)(1). SER Section 4.2 documents the staff's review of the applicant's
evaluation of this TLAA.

Section 3.1.2.2.3 of the Beaver Valley Power Station (BVPS) License Renewal
Application (LRA) provides aging management review (AMR) results addressing the loss
of reactor vessel (RV) fracture toughness due to neutron irradiation embrittlement. The
staff reviewed LRA Section 3.1.2.2.3 to determine whether the applicant provided
sufficient information to demonstrate that the effects of aging due to RV neutron
embrittlement will be adequately managed so that the intended function of the RV will be
maintained consistent with the current licensing basis for the period of extended
operation, as required by 10 CFR 54.21(a)(3). The staff verified that LRA
Section 3.1.2.2.3 appropriately identifies (1) the time-limited aging analyses (TLAAs)
associated with RV neutron embrittlement, and (2) the RV Integrity Aging Management
Program (AMP) for monitoring the effects of RV neutron embrittlement. The RV neutron
embrittlement TLAAs are presented in Section 4.2 of the LRA. The RV Integrity AMP is
presented in Appendix B of the LRA, Section B.2.35. The staff determined that the
applicant's RV Integrity AMP is consistent with NUREG-1 801, "Generic Aging Lessons
Learned Report," (GALL) AMP XI.M31, "Reactor Vessel Surveillance." The staffs
evaluation of the RV neutron embrittlement TLAAs is documented in SER Section 4.2.
The staffs evaluation of the RV Integrity AMP is documented in SER Section B.2.35.

(2) LRA Section 3.1.2.2.3 addresses loss of fracture toughness due to neutron irradiation
embrittlement that may occur in the reactor vessel beltline, shell, nozzle, and welds. A
materials surveillance program monitors neutron irradiation embrittlement of the reactor
vessel. The safety injection lines connecting to the loops are not exposed to neutron flux,
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staff therefore recommended, for these SG designs, that applicants develop methods and 
procedures that would result in a lowering of the background noise levels resulting from the 
welds geometries. The IN listed adjustment of the gain of the UT detection equipment as an 
example of a method that could be used to reduce the noise levels resulting from the weld 
geometry. 

The staff noted that the applicant did address the staff's recommendation in SRP-LR to develop 
additional inspection procedures to inspection of Westinghouse Model 44 or 51 SG shell-to
transition cone welds. In its LRA update dated December 19, 2008, the applicant amended LRA 
Section 3.1.2.2.2.4 to clarify how the additional procedures were modified to address the staff's 
recommendations in IN 90-04. The staff finds that the amended basis is acceptable because the 
applicant has clarified why its current procedures are adequate to manage loss of material due 
to pitting and crevice corrosion in the BVPS Unit 2 SG cone-to-shell transition welds consistent 
with the NRC IN 90-04 guidance and because the applicant used the augmented inspection 
methods recommended in IN 90-04 to confirm the absence of UT geometric reflectors that might 
otherwise mask indications from actual flaws in these transition cone welds. 

3.1.2.2.3 Loss of Fracture Toughness Due to Neutron Irradiation Embrittlement 

The staff reviewed LRA Section 3.1.2.2.3 against the following criteria in SRP-LR 
Section 3.1.2.2.3: 

(1) LRA Section 3.1.2.2.3 states that neutron irradiation embrittlement is a TLAA, as defined 
in 10 CFR 54.3. Applicants must evaluate TLMs in accordance with 
10 CFR 54.21(c)(1). SER Section 4.2 documents the staff's review of the applicant's 
evaluation of this TLAA. 

Section 3.1.2.2.3 of the Beaver Valley Power Station (BVPS) License Renewal 
Application (LRA) provides aging management review (AMR) results addressing the loss 
of reactor vessel (RV) fracture toughness due to neutron irradiation embrittlement. The 
staff reviewed LRA Section 3.1.2.2.3 to determine whether the applicant provided 
sufficient information to demonstrate that the effects of aging due to RV neutron 
embrittlement will be adequately managed so that the intended function of the RV will be 
maintained consistent with the current licensing basis for the period of extended 
operation, as required by 10 CFR 54.21(a)(3). The staff verified that LRA 
Section 3.1.2.2.3 appropriately identifies (1) the time-limited aging analyses (TLMs) 
associated with RV neutron embrittlement, and (2) the RV Integrity Aging Management 
Program (AMP) for monitoring the effects of RV neutron embrittlement. The RV neutron 
embrittlement TLMs are presented in Section 4.2 of the LRA. The RV Integrity AMP is 
presented in Appendix B of the LRA, Section B.2.35. The staff determined that the 
applicant's RV Integrity AMP is consistent with NUREG-1801, "Generic Aging Lessons 
Learned Report," (GALL) AMP XI.M31, "Reactor Vessel Surveillance." The staffs 
evaluation of the RV neutron embrittlement TLMs is documented in SER Section 4.2. 
The staffs evaluation of the RV Integrity AMP is documented in SER Section B.2.35. 

(2) LRA Section 3.1.2.2.3 addresses loss of fracture toughness due to neutron irradiation 
embritllement that may occur in the reactor vessel beltline, shell, nozzle, and welds. A 
materials surveillance program monitors neutron irradiation embrittlement of the reactor 
vessel. The safety injection lines connecting to the loops are not exposed to neutron flux, 
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and the safety injection nozzles are not managed by the Reactor Vessel Integrity
Program. LRA Section B.2.35 presents the results of the evaluation of the Reactor
Vessel Integrity Program for license renewal.

SRP-LR Section 3.1.2.2.3 states that loss of fracture toughness due to neutron
irradiation embrittlement may occur in BWR and PWR reactor vessel beltline shell,
nozzle, and welds exposed to reactor coolant and neutron flux. A reactor vessel
materials surveillance program monitors neutron irradiation embrittlement of the reactor
vessel. Reactor vessel surveillance programs are plant-specific, depending on matters
such as the composition of limiting materials, availability of surveillance capsules, and
projected fluence levels. In accordance with 10 CFR Part 50, Appendix H, an applicant is
required to submit its proposed withdrawal schedule for approval prior to
implementation. Untested capsules placed in storage must be maintained for future
insertion. Thus, further staff evaluation is required for license renewal. Specific
recommendations for an acceptable AMP are provided in GALL Report Chapter XI,
Section M31.

Section 3.1.2.2.3.2 of the Beaver Valley Power Station (BVPS) License Renewal
Application (LRA) provides aging management review (AMR) results addressing reactor
vessel (RV) neutron embrittlement. The staff reviewed LRA Section 3.1.2.2.3.2 to
determine whether the applicant provided sufficient information to demonstrate that the
effects of aging due to RV neutron embrittlement will be adequately managed so that the
intended function of the RV will be maintained consistent with the current licensing basis
for the period of extended operation, as required by 10 CFR 54.21(a)(3). The staff
verified that LRA Section 3.1.2.2.3.2 appropriately identifies the RV Integrity Aging
Management Program (AMP) for monitoring the effects of RV neutron embrittlement.
The RV Integrity AMP is presented in Appendix B of the LRA, Section B.2.35. The staff
determined that the applicant's RV Integrity AMP is consistent with NUREG-1 801,
"Generic Aging Lessons Learned Report," (GALL) AMP XI.M31, "Reactor Vessel
Surveillance." The staffs evaluation of the RV Integrity AMP is documented in SER
Section B.2.35.

Based on the programs identified above, the staff concludes that the applicant's programs meet
SRP-LR Section 3.1.2.2.3 criteria. For those line items that apply to LRA Section 3.1.2.2.3, the
staff determines that the LRA is consistent with the GALL Report and that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB during the period of extended operation,
as required by 10 CFR 54.21(a)(3).

3.1.2.2.4 Cracking Due to Stress Corrosion Cracking and Intergranular Stress Corrosion
Cracking

BWR Reactor Vessel Top Head Enclosure Flange Leakage Detection Lines. LRA
Section 3.1.2.2.4.1 provides the applicant's discussion on whether the recommended guidance
and the AMR recommendations in GALL AMR IV.A1-10 on management of cracking in BWR
RV flange leakage detection lines is applicable to the BVPS LRA. In this Section of the LRA, the
applicant states that SRP-LR Section 3.1.2.2.4.1 on cracking of BWR vessel flange leakage
detections lines is applicable to BWR plants only.
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and the safety injection nozzles are not managed by the Reactor Vessel Integrity 
Program. LRA Section B.2.35 presents theresults of the evaluation of the Reactor 
Vessel Integrity Program for license renewal. 

SRP-LR Section 3.1.2.2.3 states that loss of fracture toughness due to neutron 
irradiation embrittlement may occur in BWR and PWR reactor vessel beltline shell, 
nozzle, and welds exposed to reactor coolant and neutron flux. A reactor vessel 
materials surveillance program monitors neutron irradiation embrittlement of the reactor 
vessel. Reactor vessel surveillance programs are plant-specific, depending on matters 
such as the composition of limiting materials, availability of surveillance capsules, and 
projected fluence levels. In accordance with 10 CFR Part 50, Appendix H, an applicant is 
required to submit its proposed withdrawal schedule for approval prior to 
implementation. Untested capsules placed in storage must be maintained for future 
insertion. Thus, further staff evaluation is required for license renewal. Specific 
recommendations for an acceptable AMP are provided in GALL Report Chapter XI, 
Section M31. 

Section 3.1.2.2.3.2 of the Beaver Valley Power Station (BVPS) License Renewal 
Application (LRA) provides aging management review (AMR) results addressing reactor 
vessel (RV) neutron embrittlement. The staff reviewed LRA Section 3.1.2.2.3.2 to 
determine whether the applicant provided sufficient information to demonstrate that the 
effects of aging due to RV neutron embrittlement will be adequately managed so that the 
intended function of the RV will be maintained consistent with the current licensing basis 
for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff 
verified that LRA Section 3.1.2.2.3.2 appropriately identifies the RV Integrity Aging 
Management Program (AMP) for monitoring the effects of RV neutron embrittlement. 
The RV Integrity AMP is presented in Appendix B of the LRA, Section B.2.35. The staff 
determined that the applicant's RV Integrity AMP is consistent with NUREG-1801, 
"Generic Aging Lessons Learned Report," (GALL) AMP XI.M31, "Reactor Vessel 
Surveillance." The staff's evaluation of the RV Integrity AMP is documented in SER 
Section B.2.35. 

Based on the programs identified above, the staff concludes that the applicant's programs meet 
SRP-LR Section 3.1.2.2.3 criteria. For those line items that apply to LRA Section 3.1.2.2.3, the 
staff determines that the LRA is consistent with the GALL Report and that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB during the period of extended operation, 
as required by 10 CFR 54.21 (a)(3). 

3.1.2.2.4 Cracking Due to Stress Corrosion Cracking and Intergranular Stress Corrosion 
Cracking 

BWR Reactor Vessel Top Head Enclosure Flange Leakage Detection Lines. LRA 
Section 3.1.2.2.4.1 provides the applicant's discussion on whether the recommended guidance 
and the AMRrecommendations in GALL AMR IV.A1-10 on management of cracking in BWR 
RV flange leakage detection lines is applicable to the BVPS LRA. In this Section of the LRA, the 
applicant states that SRP-LR Section 3.1.2.2.4.1 on cracking of BWR vessel flange leakage 
detections lines is applicable to BWR plants only. 
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SRP-LR Section 3.1.2.2.4.1 identifies cracking due to SCC and IGSCC could occur in the
stainless steel and nickel-alloy BWR top head enclosure vessel flange leak detection lines. The
SRP-LR Section states that the GALL Report recommends that a plant-specific AMP be
evaluated because existing programs may not be capable of mitigating or detecting cracking
due to SCC and IGSCC.

SRP-LR Section 3.1.2.2.4.1 references AMR Item 19 in Table 1 of the GALL Report, Volume 1
and AMR Item IV.A1-10 of the GALL Report, Volume 2 on management of cracking due to SCC
and IGSCC in stainless steel and nickel-alloy BWR reactor vessel (RV) flange leakage detection
lines that are exposed to the treated water environment of the reactor coolant. The aging
management position taken in these GALL-based AMRs is consistent with the staffs position
and recommendations in SRP-LR Section 3.1.2.2.4.1.

The staff determined that NUREG-1 390, Volume 19 identifies the BVPS reactors as
Westinghouse 3-Loop PWRs with dry ambient containments. Based on this review, the staff
concludes that the recommendations in SRP-LR Section 3.1.2.2.4.2 and in GALL AMR IV.C1-4
are not applicable to the BVPS LRA because the staff guidance is applicable BWR isolation
condenser components and because the BVPS reactors are Westinghouse-designed PWRs.

BWR Isolation Condenser Components. LRA Section 3.1.2.2.4.2 provides the applicant's
discussion on whether the recommended guidance and the AMR recommendations in GALL
AMR IV.C1-4 on management of cracking due to stress corrosion cracking (SCC) and/or
intergranular stress corrosion cracking (IGSCC) in stainless steel BWR isolation condenser
components is applicable to the BVPS LRA. In this Section of the LRA, the applicant states that
SRP-LR Section 3.1.2.2.4.2 on cracking of BWR isolation condenser components is applicable
to BWR plants only.

SRP-LR Section 3.1.2.2.4.2 identifies cracking due to SCC/IGSCC could occur in the stainless
steel BWR isolation condenser components under exposure to the treated water environment of
the reactor coolant. The SRP-LR sections states that the GALL Report recommends that a
plant-specific AMP be evaluated because existing programs may not be capable of mitigating or
detecting cracking due to SCC/IGSCC.

SRP-LR Section 3.1.2.2.4.2 references AMR Item 20 in Table 1 of the GALL Report, Volume 1
and AMR Item IV.C1-4 of the GALL Report, Volume 2 on management of cracking due to SCC
and IGSCC in stainless steel BWR isolation condenser components that are exposed to the
treated water environment of the reactor coolant. The aging management position taken in
these GALL-based AMRs is consistent with the staff's position and recommendations in SRP-
LR Section 3.1.2.2.4.2.

The staff determined that NUREG-1390, Volume 19 identifies the BVPS reactors as
Westinghouse 3-Loop PWRs with dry ambient containments. Based on this review, the staff
concludes that the recommendations in SRP-LR Section 3.1.2.2.4.2 and in GALL AMR IV.C1-4
are not applicable to the BVPS LRA because the staff guidance is applicable BWR isolation
condenser components and because the BVPS reactors are Westinghouse-designed PWRs.

3.1.2.2.5 Crack Growth Due to Cyclic Loading
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SRP-LR Section 3.1.2.2.4.1 identifies cracking due to SCC and IGSCC could occur in the 
stainless steel and nickel-alloy BWR top head enclosure vessel flange leak detection lines. The 
SRP-LR Section states that the GALL Report recommends that a plant-specific AMP be 
evaluated because existing programs may not be capable of mitigating or detecting cracking 
due to SCC and IGSCC. 

SRP-LR Section 3.1.2.2.4.1 references AMR Item 19 in Table 1 of the GALL Report, Volume 1 
and AMR Item IV.A 1-10 of the GALL Report, Volume 2 on management of cracking due to SCC 
and IGSCC in stainless steel and nickel-alloy BWR reactor vessel (RV) flange leakage detection 
lines that are exposed to the treated water environment of the reactor coolant. The aging 
management position taken in these GALL-based AMRs is consistent with the staff's position 
and recommendations in SRP-LR Section 3.1.2.2.4.1. 

The staff determined that NUREG-1390, Volume 19 identifies the BVPS reactors as 
Westinghouse 3-Loop PWRs with dry ambient containments. Based on this review, the staff 
concludes that the recommendations in SRP-LR Section 3.1.2.2.4.2 and in GALL AMR IV.C1-4 
are not applicable to the BVPS LRA because the staff guidance is applicable BWR isolation 
condenser components and because the BVPS reactors are Westinghouse-designed PWRs. 

BWR Isolation Condenser Components. LRA Section 3.1.2.2.4.2 provides the applicant's 
discussion on whether the recommended guidance and the AMR recommendations in GALL 
AMR IV.C1-4 on management of cracking due to stress corrosion cracking (SCC) and/or 
intergranular stress corrosion cracking (IGSCC) in stainless steel BWR isolation condenser 
components is applicable to the BVPS LRA. In this Section of the LRA, the applicant states that 
SRP-LR Section 3.1.2.2.4.2 on cracking of BWR isolation condenser components is applicable 
to BWR plants only. 

SRP-LR Section 3.1.2.2.4.2 identifies cracking due to SCCIIGSCC could occur in the stainless 
steel BWR isolation condenser components under exposure to the treated water environment of 
the reactor coolant. The SRP-LR sections states that the GALL Report recommends that a 
plant-specific AMP be evaluated because existing programs may not be capable of mitigating or 
detecting cracking due to SCCIIGSCC. 

SRP-LR Section 3.1.2.2.4.2 references AMR Item 20 in Table 1 of the GALL Report, Volume 1 
and AMR Item IV.C1-4 of the GALL Report, Volume 2 on management of cracking due to SCC 
and IGSCC in stainless steel BWR isolation condenser components that are exposed to the 
treated water environment of the reactor coolant. The aging management position taken in 
these GALL-based AMRs is consistent with the staff's position and recommendations in SRP
LR Section 3.1.2.2.4.2. 

The staff determined that NUREG-1390, Volume 19 identifies the BVPS reactors as 
Westinghouse 3-Loop PWRs with dry ambient containments. Based on this review, the staff 
concludes that the recommendations in SRP-LR Section 3.1.2.2.4.2 and in GALL AMR IV.C1-4 
are not applicable to the BVPS LRA because the staff guidance is applicable BWR isolation 
condenser components and because the BVPS reactors are Westinghouse-designed PWRs. 

3.1.2.2.5 Crack Growth Due to Cyclic Loading 
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LRA Section 3.1.2.2.5 states that growth of intergranular separations (underclad cracks) in the
heat-affected zone under austenitic steel cladding is a TLAA as defined in 10 CFR 54.3.
Applicants must evaluate TLAAs in accordance with 10 CFR 54.21(c)(1). SER Section 4.7
documents the staffs review of the applicant's evaluation of this TLAA.

3.1.2.2.6 Loss of Fracture Toughness due to Neutron Irradiation Embrittlement and Void
Swelling

LRA Section 3.1.2.2.6 addresses the applicant's evaluation that on whether the recommended
guidance in SRP-LR Section 3.1.2.2.6, "Loss of Fracture Toughness Due to Neutron Irradiation
Embrittlement and Void Swelling," is applicable to the BVPS LRA. In this Section of the LRA, the
applicant states that loss of fracture toughness could occur in the reactor vessel internal (RVI)
components made from nickel-alloy or stainless steel (including cast austenitic stainless steels)
as result of neutron irradiation embrittlement or void swelling.

The applicant states that it credits its commitments for PWR RVI components to manage loss of
fracture toughness due to neutron irradiation embrittlement or void swelling in the nickel-alloy
and stainless steel RVI components and includes these commitments in Commitment No. 18 of
Unit 1 UFSAR Supplement Table A4-1 and Commitment No. 20 of Unit 2 UFSAR Supplement
Table A5-1, as follows:

(1) Participate in the industry programs applicable to BVPS Unit 1/Unit 2 for
investigating and managing aging effects on reactor internals;

(2) Evaluate and implement the results of the industry programs as applicable to the
BVPS Unit 1/Unit 2 reactor internals; and,

(3) Upon completion of these programs, but not less than 24 months before entering
the period of extended operation, submit an inspection plan for the BVPS Unit 1/Unit
2 reactor internals to the NRC for review and approval."

Staff Evaluation. SRP-LR Section 3.1.2.2.6 states that fracture toughness due to neutron
irradiation embrittlement and void swelling could occur in stainless steel and nickel-alloy reactor
vessel internals components exposed to reactor coolant and neutron flux. The SRP-LR
Section states that the GALL Report recommends no further aging management review if the
applicant provides a commitment in the FSAR Supplement to (1) participate in the industry
programs for investigating and managing aging effects on reactor internals; (2) evaluate and
implement the results of the industry programs as applicable to the reactor internals; and (3)
upon completion of these programs, but not less than 24 months before entering the period of
extended operation, submit an inspection plan for reactor internals to the NRC for review and
approval.

For applicable nickel-alloy and stainless steel RVI components, SRP-LR Section 3.1.2.2.6
invokes AMR Item 22 in Table 1 of the GALL Report, Volume 1, and specific AMR items in the
GALL Report Volume 2, as applicable to the management of loss of fracture toughness due to
neutron irradiation embrittlement or void swelling in the following Westinghouse-designed RVI
components:
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LRA Section 3.1.2.2.5 states that growth of intergranular separations (underclad cracks) in the 
heat-affected zone under austenitic steel cladding is a TLAA as defined in 10 CFR 54.3. 
Applicants must evaluate TLAAs in accordance with 10 CFR 54.21 (c)( 1). SER Section 4.7 
documents the staffs review of the applicant's evaluation of this TLAA. 

3.1.2.2.6 Loss of Fracture Toughness due to Neutron Irradiation Embrittlement and Void 
Swelling 

LRA Section 3.1.2.2.6 addresses the applicant's evaluation that on whether the recommended 
guidance in SRP-LR Section 3.1.2.2.6, "Loss of Fracture Toughness Due to Neutron Irradiation 
Embrittlement and Void Swelling," is applicable to the BVPS LRA. In this Section of the LRA, the 
applicant states that loss of fracture toughness could occur in the reactor vessel internal (RVI) 
components made from nickel-alloy or stainless steel (including cast austenitic stainless steels) 
as result of neutron irradiation embrittlement or void swelling. 

The applicant states that it credits its commitments for PWR RVI components to manage loss of 
fracture toughness due to neutron irradiation embrittlement or void swelling in the nickel-alloy 
and stainless steel RVI components and includes these commitments in Commitment No. 18 of 
Unit 1 UFSAR Supplement Table A4-1 and Commitment No. 20 of Unit 2 UFSAR Supplement 
Table A5-1, as follows: 

(1) Participate in the industry programs applicable to BVPS Unit 1/Unit 2 for 
investigating and managing aging effects on reactor internals; 

(2) Evaluate and implement the results of the industry programs as applicable to the 
BVPS Unit 1/Unit 2 reactor internals; and, 

(3) Upon completion of these programs, but not less than 24 months before entering 
the period of extended operation, submit an inspection plan for the BVPS Unit 1/Unit 
2 reactor internals to the NRC for review and approval." 

Staff Evaluation. SRP-LR Section 3.1.2.2.6 states that fracture toughness due to neutron 
irradiation embrittlement and void swelling could occur in stainless steel and nickel-alloy reactor 
vessel internals components exposed to reactor coolant and neutron flux. The SRP-LR 
Section states that the GALL Report recommends no further aging management review if the 
applicant provides a commitment in the FSAR Supplement to (1 ) participate in the industry 
programs for investigating and managing aging effects on reactor internals; (2) evaluate and 
implement the results of the industry programs as applicable to the reactor internals; and (3) 
upon completion of these programs, but not less than 24 months before entering the period of 
extended operation, submit an inspection plan for reactor internals to the NRC for review and 
approval. 

For applicable nickel-alloy and stainless steel RVI components, SRP-LR Section 3.1.2.2.6 
invokes AMR Item 22 in Table 1 of the GALL Report, Volume 1, and specific AMR items in the 
GALL Report Volume 2, as applicable to the management of loss of fracture toughness due to 
neutron irradiation embrittlement or void swelling in the following Westinghouse-designed RVI 
components: 
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* plates in the baffle and former assemblies (GALL AMR IV. B2-3)

* bolts and screws in the baffle and former assemblies (GALL AMR IV.B2-6)

core barrel (CB), CB flange, CB outlet nozzles, and thermal shield

(GALL AMR IV.B2-9)

* fuel alignment pins, core support plate column bolts, clevis insert bolts in the lower
internal assembly (GALL AMR IV.B2-17)

" lower core plate in the lower internal assembly (GALL AMR IV.B2-18)

* lower support casting or forging and lower support plate columns in the lower internal
assembly (GALL AMR IV. B2-22)

The staff's guidance in these AMR items is consistent with the guidance in SRP-LR
Section 3.1.2.2.6.

The staff reviewed LRA Section 3.1.2.2.6 and the applicant's AMRs of management of loss of
fracture toughness due to neutron irradiation embrittlement and void swelling in the BVPS RVI
components against the staffs recommended guidance in SRP-LR Section 3.1.2.2.6; AMR Item
22 in Table 1 of the GALL Report, Volume 1; and AMR items IV.B2-3, IV.B2-6, IV.B2-9, IV.B2-
17, IV.B2-18, and IV.B2-22 in the GALL Report, Volume 2.

The staff verified that the applicant does include the applicable AMR items in the
LRA Table 3.1.2-2 that align to the recommendations in GALL AMRs IV.B2-3, IV.B2-6, IV.B2-9,
IV.B2-17, IV.B2-18, and IV.B2-22, as applicable to the following nickel-alloy and stainless steel
RVI components:

* core baffle/former assembly bolts (aligning to GALL AMR IV.B2-6)

* core baffle assembly and former assembly plates (aligning to GALL AMR IV.B2-3)

* core barrel shell, ring, flange, nozzle, and thermal shield/pad (aligning to
GALL AMR IV.1B2-9)

• core barrel assembly bolts (aligning to GALL AMR IV.B2-9)

• lower internals assembly core support forging and lower support column (aligning to
GALL AMR IV.B2-22)

lower internals assembly support column bolts, clevis insert bolts, and fuel alignment
pins (aligning to GALL AMR IV.B2-17)

lower internals assembly core plate (aligning to GALL AMR IV.B2-18)

For these nickel-alloy or stainless steel RVI component commodity groups, the staff verified that
the applicant credits its commitments for PWR RVI components to manage loss of fracture
toughness due to neutron irradiation embrittlement or void swelling in the nickel-alloy and
stainless steel RVI components, as follows:

"For the PWR Vessel Internals Program, regarding activities for managing the aging of

Reactor Vessel internal components and structures, BVPS commits to:
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• plates in the baffle and former assemblies (GALL AMR IV.B2-3) 

• bolts and screws in the baffle and former assemblies (GALL AMR IV.B2-6) 

• core barrel (CB), CB flange, CB outlet nozzles, and thermal shield 

(GALL AMR IV.B2-9) 

• fuel alignment pins, core support plate column bolts, clevis insert bolts in the lower 
internal assembly (GALL AMR IV.B2-17) 

• lower core plate in the lower internal assembly (GALL AMR IV.B2-18) 

• lower support casting or forging and lower support plate columns in the lower internal 
assembly (GALL AMR IV.B2-22) 

The staff's guidance in these AMR items is consistent with the guidance in SRP-LR 
Section 3.1.2.2.6. 

The staff reviewed LRA Section 3.1.2.2.6 and the applicant's AMRs of management of loss of 
fracture toughness due to neutron irradiation embrittlement and void swelling in the BVPS RVI 
components against the staff's recommended guidance in SRP-LR Section 3.1.2.2.6; AMR Item 
22 in Table 1 of the GALL Report, Volume 1; and AMR items IV.B2-3, IV.B2-6, IV.B2-9, IV.B2-
17, IV.B2-18, and IV.B2-22 in the GALL Report, Volume 2. 

The staff verified that the applicant does include the applicable AMR items in the 
LRA Table 3.1.2-2 that align to the recommendations in GALL AMRs IV.B2-3, IV.B2-6, IV.B2-9, 
IV.B2-17, IV.B2-18, and IV.B2-22, as applicable to the following nickel-alloy and stainless steel 
RVI components: 

• core baffle/former assembly bolts (aligning to GALL AMR IV.B2-6) 

• core baffle assembly and former assembly plates (aligning to GALL AMR IV.B2-3) 

• core barrel shell, ring, flange, nozzle, and thermal shield/pad (aligning to 
GALL AMR IV.B2-9) 

• core barrel assembly bolts (aligning to GALL AMR IV.B2-9) 

• lower internals assembly core support forging and lower support column (aligning to 
GALL AMR IV.B2-22) 

• lower internals assembly support column bolts, clevis insert bolts, and fuel alignment 
pins (aligning to GALL AMR IV.B2-17) 

• lower internals assembly core plate (aligning to GALL AMR IV.B2-18) 

For these nickel-alloy or stainless steel RVI component commodity groups, the staff verified that 
the applicant credits its commitments for PWR RVI components to manage loss of fracture 
toughness due to neutron irradiation embrittlement or void swelling in the nickel-alloy and 
stainless steel RVI components, as follows: 

"For the PWR Vessel Internals Program, regarding activities for managing the aging of 
Reactor Vessel internal components and structures, BVPS commits to: 
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(1) Participate in the industry programs applicable to BVPS Unit 1/Unit 2 for
investigating and managing aging effects on reactor internals;

(2) Evaluate and implement the results of the industry programs as applicable to
the BVPS Unit 1/Unit 2 reactor internals; and,

(3) Upon completion of these programs, but not less than 24 months before
entering the period of extended operation, submit an inspection plan for the
BVPS Unit 1/Unit 2 reactor internals to the NRC for review and approval."

The staff verified that the applicant includes this commitment in Commitment No. 18 of LRA
UFSAR Supplement Table A.4-1 for BVPS Unit 1 and in Commitment No. 20 of LRA UFSAR
Supplement Table A.5-1 for BVPS Unit 2. As a result as this review, the staff finds that the
applicant has credited an acceptable AMR basis to manage loss of fracture toughness due to
neutron irradiation embrittlement and void swelling in the nickel-alloy and stainless steel
components of the core baffle/former assemblies, core barrel assembly, and lower internals
assembly because the commitments credited to further evaluate these components, and to
manage loss of fracture toughness due to neutron irradiation embrittlement and void swelling in
the components, have been verified to be in conformance with the staffs recommended criteria
in SRP-LR Section 3.1.2.2.6 and the GALL AMRs that are invoked by this SRP-LR section.

Based on the applicant's crediting of the commitments identified and discussed above, the staff
concludes that the applicant has conservatively applied the criteria of SRP-LR Section 3.1.2.2.6
to manage loss of fracture toughness due to neutron irradiation embrittlement and void swelling
in the nickel-alloy and stainless steel components of the core baffle/former assemblies, core
barrel assemblies, and lower internals assemblies under exposure to the reactor coolant and an
integrated neutron flux, and that for these components, the applicant has met the criteria in
SRP-LR Section SRP-LR Section 3.1.2.2.6 to manage this aging effect. For those AMR items
that apply to LRA Section 3.1.2.2.6, the staff determined that the LRA is consistent with the
GALL Report and the applicant has demonstrated that the effects of aging will be adequately
managed so that the intended functions will be maintained consistent with the CLB during the
period of extended operation, as required by 10 CFR 54.21(a)(3).

3.1.2.2.7 Cracking Due to Stress Corrosion Cracking

PWR Vessel Bottom Mounted Instrument Guide Tubes. LRA Section 3.1.2.2.7.1 addresses the
applicant's evaluation on whether the recommended guidance in SRP-LR Section 3.1.2.2.7.1,
"Cracking Due to Stress Corrosion Cracking, PWR Vessel Bottom Mounted Instrument Guide
Tubes," is applicable to the BVPS LRA. In this Section of the LRA, the applicant states that
cracking due to stress corrosion cracking (SCC) could occur in the stainless steel bottom
mounted instrument (BMI) guide tubes. The applicant states that it credits its Water Chemistry
Program to manage cracking due to SCC in the stainless steel BMI guide tubes as a result of
exposure of the tubes to the reactor coolant. The applicant also states that it credits its One-
Time Inspection Program to verify the effectiveness of its Water Chemistry Program in
managing cracking due to SCC in the BMI guide tubes as a result of exposure to the reactor
coolant. The applicant clarifies that the evaluation of cracking due to SCC in the RV flange
leakage detection tubes provided in LRA Section 3.1.2.2.13 and that the AMRs for these
components are aligned to GALL AMR IV.A2-19 through LRA AMR item 3.1.1-31.
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(1) Participate in the industry programs applicable to BVPS Unit 1/Unit 2 for 
investigating and managing aging effects on reactor internals; 

(2) Evaluate and implement the results of the industry programs as applicable to 
the BVPS Unit 1/Unit 2 reactor internals; and, 

(3) Upon completion of these programs, but notless than 24 months before 
entering the period of extended operation, submit an inspection plan for the 
BVPS Unit 1/Unit 2 reactor internals to the NRC for review and approval." 

The staff verified that the applicant includes this commitment in Commitment No. 18 of LRA 
UFSAR Supplement Table A.4-1 for BVPS Unit 1 and in Commitment No. 20 of LRA UFSAR 
Supplement Table A.5-1 for BVPS Unit 2. As a result as this review, the staff finds that the 
applicant has credited an acceptable AMR basis to manage 1055 of fracture toughness due to 
neutron irradiation embrittlement and void swelling in the nickel-alloy and stainless steel 
components of the core baffle/former assemblies, core barrel assembly, and lower internals 
assembly because the commitments credited to further evaluate these components, and to 
manage loss of fracture toughness due to neutron irradiation embrittlement and void swelling in 
the components, have been verified to be in conformance with the staffs recommended criteria 
in SRP-LR Section 3.1.2.2.6 and the GALL AMRs that are invoked by this SRP-LR section. 

Based on the applicant's crediting of the commitments identified and discussed above, the staff 
concludes that the applicant has conservatively applied the criteria of SRP-LR Section 3.1.2.2.6 
to manage 1055 of fracture toughness due to neutron irradiation embrittlement and void swelling 
in the nickel-alloy and stainless steel components of the core baffle/former assemblies, core 
barrel assemblies, and lower internals assemblies under exposure to the reactor coolant and an 
integrated neutron flux, and that for these components, the applicant has met the criteria in 
SRP-LR Section SRP-LR Section 3.1.2.2.6 to manage this aging effect. For those AMR items 
that apply to LRA Section 3.1.2.2.6, the staff determined that the LRA is consistent with the 
GALL Report and the applicant has demonstrated that the effects of aging will be adequately 
managed so that the intended functions will be maintained consistent with the CLB during the 
period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.1.2.2.7 Cracking Due to Stress Corrosion Cracking 

PWR Vessel Bottom Mounted Instrument Guide Tubes. LRA Section 3.1.2.2.7.1 addresses the 
applicant's evaluation on whether the recommended guidance in SRP-LR Section 3.1.2.2.7.1, 
"Cracking Due to Stress Corrosion Cracking, PWR Vessel Bottom Mounted Instrument Guide 
Tubes," is applicable to the BVPS LRA. In this Section of the LRA, the applicant states that 
cracking due to stress corrosion cracking (SCC) could occur in the stainless steel bottom 
mounted instrument (BMI) guide tubes. The applicant states that it credits its Water Chemistry 
Program to manage cracking due to SCC in the stainless steel BMI guide tubes as a result of 
exposure of the tubes to the reactor coolant. The applicant also states that it credits its One
Time Inspection Program to verify the effectiveness of its Water Chemistry Program in 
managing cracking due to SCC in the BMI guide tubes as a result of exposure to the reactor 
coolant. The applicant clarifies that the evaluation of cracking due to SCC in the RV flange 
leakage detection tubes provided in LRA Section 3.1.2.2.13 and that the AMRs for these 
components are aligned to GALL AM_R IV.A2-19 through LRA AMR item 3.1.1-31. 
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SRP-LR Section 3.1.2.2.7.1 states that cracking due to SCC could occur in the PWR stainless
steel reactor vessel flange leak detection lines and bottom-mounted instrument (BMI) guide
tubes exposed to reactor coolant. The SRP-LR Section states that the GALL Report
recommends further evaluation to ensure that these aging effects are adequately managed and
that a plant-specific AMP be evaluated to ensure that this aging effect is adequately managed.
SRP-LR Section 3.1.2.2.7.1 invokes AMR Item 23 in Table 1 of the GALL Report, Volume 1,
and AMR items IV.A2-1 and IV.A2-5 in the GALL Report Volume 2, as applicable to the
management of cracking due to SCC in stainless steel BMI guide tubes and in stainless steel
reactor vessel (RV) flange leakage detection lines (or tubes). The staff's aging management
recommendations in these AMRs are consistent with the guidance in SRP-LR
Section 3.1.2.2.7.1.

The staff reviewed LRA Section 3.1.2.2.7.1 and the applicant's AMRs of management of
cracking due to SCC in the BVPS BMI guide tubes and RV flange leakage detection tubes
against the staff's recommended guidance in SRP-LR Section 3.1.2.2.7.1; AMR Item 23 in
Table 1 of the GALL Report, Volume 1; and AMR items IV.A2-1 and IV.A2-5 in the GALL
Report, Volume 2. The staff verified that the applicant does include applicable AMR items in
LRA Table 3.1.2-1 that align to the recommendations in GALL AMRs IV.A2-1 on management
of cracking due to SCC in BMI guide tubes as a result of exposure to the reactor coolant. The
staff verified that the applicant credited its Water Chemistry Program to manage cracking due to
stress corrosion cracking in the BMI guide tubes as a result of exposure of the tubes to the
reactor coolant. The staff also verified that the applicant credits its One-Time Inspection
Program to verify the effectiveness of its Water Chemistry Program for managing cracking due
to SCC in the stainless steel BMI guide tubes that are exposed to the reactor coolant.

The staff noted that crediting a One-Time Inspection Program to verify the effectiveness of a
Water Chemistry Program in precluding or mitigating cracking due to SCC implies that there has
not yet been any BVPS-specific or generic experience on cracking due to SCC in these
components. These BMI guide tubes are ASME Code Class 1 reactor coolant pressure
boundary (RCPB) components. The staff questioned the basis for using a One-Time Inspection
Program to manage this aging effect in lieu of a BVPS defined periodic inspection program. In
RAI 3.1.2.2.7.1-1, the staff asked the applicant to: (1) identify whether there is any applicable
BPVS-specific in industry generic operating experience on cracking due to SCC of stainless
steel PWR BMI guide tubes, and (2) justify why a One-Time Inspection Program is justified to
manage cracking due to SCC in the BMI guide tubes in lieu of crediting a periodic condition
monitoring program, such as the ASME Section XI, Subsections IWB, IWC, and IWD Program,
particularly when the component type in question (i.e., BMI guide tube), is categorized as an
ASME Code Class 1 RCPB component.

The applicant responded to RAI 3.1.2.2.7.1-1 in a letter dated July 21, 2008. To address the
part of the RAI that asked the applicant to clarify whether there is any applicable BVPS specific
or industry generic operating experience related to SCC-induced cracking of stainless steel BMI
guide tubes, the applicant stated that it has not identified any plant-specific operating
experience regarding cracking of the bottom-mounted instrument guide tubes. Further, the
applicant stated that a search of the Institute for Nuclear Power Operations (INPO) Operating
Experience database identified a 1989 event at Turkey Point in which transgranular stress
corrosion cracking (TGSCC) was identified in several bottom-mounted instrument guide tubes
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SRP-LR Section 3.1.2.2.7.1 states that cracking due to SCC could occur in the PWR stainless 
steel reactor vessel flange leak detection lines and bottom-mounted instrument (BMI) guide 
tubes exposed to reactor coolant. The SRP-LR Section states that the GALL Report 
recommends further evaluation to ensure that these aging effects are adequately managed and 
that a plant-specific AMP be evaluated to ensure that this aging effect is adequately managed. 
SRP-LR Section 3.1.2.2.7.1 invokes AMR Item 23 in Table 1 of the GALL Report, Volume 1, 
and AMR items IV.A2-1 and IV.A2-5 in the GALL Report Volume 2, as applicable to the 
management of cracking due to SCC in stainless steel BMI guide tubes and in stainless steel 
reactor vessel (RV) flange leakage detection lines (or tubes). The staff's aging management 
recommendations in these AMRs are consistent with the guidance in SRP-LR 
Section 3.1.2.2.7.1. 

The staff reviewed LRA Section 3.1.2.2.7.1 and the applicant's AMRs of management of 
cracking due to SCC in the BVPS BMI guide tubes and RV flange leakage detection tubes 
against the staff's recommended guidance in SRP-LR Section 3.1.2.2.7.1; AMR Item 23 in 
Table 1 of the GALL Report, Volume 1; and AMR items IV.A2-1 and IV.A2-5 in the GALL 
Report, Volume 2. The staff verified that the applicant does include applicable AMR items in 
LRA Table 3.1.2-1 that align to the recommendations in GALL AMRs IV.A2-1 on management 
of cracking due to SCC in BMI guide tubes as a result of exposure to the reactor coolant. The 
staff verified that the applicant credited its Water Chemistry Program to manage cracking due to 
stress corrosion cracking in the BMI guide tubes as a result of exposure of the tubes to the 
reactor coolant. The staff also verified that the applicant credits its One-Time Inspection 
Program to verify the effectiveness of its Water Chemistry Program for managing cracking due 
to SCC in the stainless steel BMI guide tubes that are exposed to the reactor coolant. 

The staff noted that crediting a One-Time Inspection Program to verify the effectiveness of a 
Water Chemistry Program in precluding or mitigating cracking due to SCC implies that there has 
not yet been any BVPS-specific or generic experience on cracking due to SCC in these 
components. These BMI guide tubes are ASME Code Class 1 reactor coolant pressure 
boundary (RCPB) components. The staff questioned the basis for using a One-Time Inspection 
Program to manage this aging effect in lieu of a BVPS defined periodic inspection program. In 
RAI 3.1.2.2.7.1-1, the staff asked the applicant to: (1) identify whether there is any applicable 
BPVS-specific in industry generic operating experience on cracking due to SCC of stainless 
steel PWR BMI guide tubes, and (2) justify why a One-Time Inspection Program is justified to 
manage cracking due to SCC in the BMI guide tubes in lieu of crediting a periodic condition 
monitoring program, such as the ASME Section XI, Subsections IWB, IWC, and IWD Program, 
particularly when the component type in question (I.e., BMI guide tube), is categorized as an 
ASME Code Class 1 RCPB component. 

The applicant responded to RAI 3.1.2.2.7.1-1 in a letter dated July 21,2008. To address the 
part of the RAI that asked the applicant to clarify whether there is any applicable BVPS specific 
or industry generic operating experience related to SCC-induced cracking of stainless steel BMI 
guide tubes, the applicant stated that it has not identified any plant-specific operating 
experience regarding cracking of the bottom-mounted instrument guide tubes. Further, the 
applicant stated that a search of the Institute for Nuclear Power Operations (INPO) Operating 
Experience database identified a 1989 event at Turkey Point in which transgranular stress 
corrosion cracking (TGSCC) was identified in several bottom-mounted instrument guide tubes 
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and that the cracking occurred above the seal table due to chloride contamination and
intermittent wetting.

The applicant stated that additionally, NRC Information Notice 2003-11, "Leakage Found on
Bottom-Mounted Instrumentation Nozzles," describes axially-oriented cracks that were identified
in two bottom-mounted instrumentation penetration nozzles at South Texas Project Unit 1 and
that the utility concluded that the most likely root cause explanation for the degradation was
"manufacturing (welding) flaws resulting in excessive stress in the nozzle/weld material leading
to crack initiation with low cycle fatigue/primary water stress corrosion cracking then supporting
crack propagation."

To address the part of the RAI 3.1.2.2.7.1-1 which asked for the applicant to provide a basis
why the One-Time Inspection Program is justified to manage cracking due to SCC in the
stainless steel BMI guide tubes in lieu of crediting a periodic condition monitoring program, the
applicant stated that it is crediting the BVPS ASME Section XI Inservice Inspection Subsections
IWB, IWC, and IWD Program as a periodic condition monitoring program for the bottom-
mounted instrumentation guide tubes. The applicant referred to the Enclosure to this letter for
the revision to the BVPS LRA. Specifically, the applicant explained that it determined that the
BVPS ASME Section XI Inservice Inspection Subsections IWB, IWC, and IWD Program is
applicable to the bottom-mounted instrumentation guide tubes. The applicant stated that the
BVPS LRA, Table 3.1.2-1 is revised to replace row 2, which assigns the One-Time Inspection
Program to manage cracking of the bottom-mounted guide tubes, with a row that assigns the
ASME Section XI Inservice Inspection Subsections IWB, IWC, and IWD Program to manage
cracking of the bottom-mounted guide tubes. Further, the applicant stated that based on this
change, LRA Table 3.1.1, row 23 and LRA Further Evaluation Section 3.1.2.2.7.1 are revised to
identify the assignment of the ASME Section XI Inservice Inspection Subsections IWB, IWC,
and IWD Program instead of the One-Time Inspection Program to manage cracking of the
bottom-mounted guide tubes. The applicant also stated that, LRA Section 3.1.2.1.1, list of
assigned programs, is revised to remove the One-Time Inspection Program from the list of
aging management programs for the Reactor Vessel System, because there are no other
component types in the system that credit the One-Time Inspection Program. The staff verified
that the applicant made the applicable amendments of the LRA to credit the ASME Section XI
Inservice Inspection, Subsections IWB, IWC, and IWD Program in Enclosure 1 of the letter of
July 21, 2008. The staff finds the amended aging management basis to be acceptable because
the BMI guide tubes are stainless steel components that are within the scope of the applicant's
ASME Section XI Inservice Inspection, Subsections IWB, IWC, and IWD Program and because
this satisfies the staff's recommendation in SRP-LR Section 3.1.2.2.7, Item (1) to evaluate a
plant-specific aging management program is to be evaluated to manage cracking due to SCC in
these stainless steel components.

Based on the staffs review of the applicant's response of RAI 3.1.2.2.7.1-1 and the staffs
verification of the applicable amendments of the LRA, the staff finds that that the applicant has
provided an acceptable basis for managing cracking due to SCC of the BMI guide tubes
because: (1) the BMI guide tubes are stainless steel components that are within the scope of
the applicant's ASME Section XI Inservice Inspection, Subsections IWB, IWC, and IWD
Program, (2) the applicant has appropriately amended the LRA to credit the ASME Section XI
Inservice Inspection, Subsections IWB, IWC, and IWD Program for management of cracking in
these components instead of the One-Time Inspection Program, and (3) this satisfies the staff's
recommendation in SRP-LR Section 3.1.2.2.7, Item (1) and GALL AMR IV.A2-1 to evaluate a
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plant-specific aging management program for management of cracking due to SCC in these
stainless steel components. Therefore, the staffs concern in RAI 3.1.2.2.7.1-1 is resolved.

The staff also verified that the RV flange leakage detection lines (tubes) at BVPS are fabricated
from nickel-alloy material and that the applicant appropriately aligned its AMR on management
of cracking due to SCC in the lines to GALL AMR IV.A2-19. Based on this review, the staff finds
that the applicant has a valid basis for not including an AMR item on the RV flange leakage
detection tubes that aligns to GALL AMR IV.A2-5. The staff evaluates the applicant's AMRs for
the RV flange leakage detection tubes in SER Section 3.1.2.2.13.

Based on the programs identified above, the staff concludes that the applicant has
conservatively applied the criteria of SRP-LR Section 3.1.2.2.7.1 to manage cracking due to
SCC in the stainless steel BMI guide tubes that are exposed to the reactor coolant, and that for
these components, the applicant has met the criteria in SRP-LR Section SRP-LR
Section 3.1.2.2.7.1 to manage this aging effect. For those AMR items that apply to LRA
Section 3.1.2.2.7.1, the staff concludes that the LRA is consistent with the GALL Report and the
applicant has demonstrated that the effects of aging will be adequately managed so that the
intended functions will be maintained consistent with the CLB during the period of extended
operation, as required by 10 CFR 54.21(a)(3).

Based on this review, the staff also concludes that the applicant has a valid basis for not
including an AMR item on the RV flange leakage detection tubes that aligns to GALL AMR
IV.A2-5 and that the applicant's AMR basis for the RV flange leakage detections tubes do not
need to conform to the guidance in SRP-LR Section 3.1.2.2.7.1 because the RV flange leakage
detection lines are not fabricated from stainless steel. The staff evaluates the applicant's AMRs
for the nickel-alloy RV flange leakage detection tubes in SER Section 3.1.2.2.13.

Cast Austenitic Stainless Steel (CASS) Reactor Coolant System Components. LRA
Section 3.1.2.2.7.2 addresses the applicant's evaluation on whether the recommended
guidance in SRP-LR Section 3.1.2.2.7.2, "Cracking Due to Stress Corrosion Cracking, Cast
Austenitic Stainless Steel (CASS) Reactor Coolant System Components," is applicable to the
BVPS LRA. In this Section of the LRA, the applicant states that cracking due to stress corrosion
cracking (SCC) could occur in the BVPS Code Class 1 CASS piping components as a result of
exposure to the reactor coolant.

The applicant states that it credits a combination of its Water Chemistry Program and its
ASME Section Xl, Subsection IWB, IWC, and IWD Program to manage cracking due to
SCC in the ASME Code Class 1 CASS piping components as a result of exposure of the
components to the reactor coolant.

SRP-LR Section 3.1.2.2.7.2 states that cracking due to SCC could occur in Class 1 PWR
cast austenitic stainless steel (CASS) reactor coolant system piping, piping components,
and piping elements exposed to reactor coolant. The SRP-LR Section states that, although
the existing program relies on control of water chemistry to mitigate SCC, SCC could occur
for CASS components that do not meet the NUREG-0313 guidelines with regard to ferrite
and carbon content. The SRP-LR Section states that the GALL Report recommends further
evaluation of a plant-specific program for these components to ensure that this aging effect
is adequately managed.
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SRP-LR Section 3.1.2.2.7.2 invokes AMR Item 24 in Table 1 of the GALL Report, Volume 1,
and AMR item IV.C2-3, as applicable to the management of cracking due to SCC in ASME
Code Class 1 CASS piping, piping components, and piping elements as a result of exposure to
the reactor coolant. In these AMR items, the staff recommends that a plant-specific aging
management program is to be evaluated to manage cracking due to SCC in these stainless
steel components as a result of exposure to the reactor coolant. This is consistent with the
guidance in SRP-LR Section 3.1.2.2.7.2.

The staff reviewed LRA Section 3.1.2.2.7.2 and the applicant's AMRs on management of
cracking due to SCC in the ASME Code Class 1 CASS piping against the staff's
recommended regulatory criteria in SRP-LR Section 3.1.2.2.7.2; AMR Item 24 in Table 1 of
the GALL Report, Volume 1; and AMR item IV.C2-3 in the GALL Report, Volume 2.

The staff verified that the applicant does include applicable AMR items in LRA Table 3.1.2-3 that
align to the recommendations in GALL AMRs IV.C2-3 on management of cracking due to SCC
in the ASME Code Class 1 piping as a result of exposure to the reactor coolant. The staff
verified that the applicant credited its Water Chemistry Program and its ASME Section XI
Inservice Inspection, Subsections IWB, IWC, and IWD Program to manage cracking due to SCC
in these ASME Code Class 1 CASS piping components as a result of exposure of the tubes to
the reactor coolant.

The program description in GALL AMP XI.M2, "Water Chemistry," states that water chemistry
programs for PWRs rely on monitoring and control of reactor water chemistry based on industry
guidelines for primary water and secondary water chemistry such as EPRI TR-1 05714,
Revision 3 and TR-102134, Revision 3 or later revisions. The staff verified that the applicant
identifies that its Water Chemistry Program is an AMP that is used for the purpose of controlling
the ingress of impurities into the reactor coolant or other plant coolants in order to prevent or
mitigate the occurrence of corrosion-based aging effects, such as loss of material due to
general, pitting, or crevice corrosion or cracking due to SCC (including PWSCC). The staff also
verified that the applicant categorizes its Water Chemistry Program as an AMP that will be
consistent with the staffs recommended program element criteria in GALL AMP XI.M2, "Water
Chemistry," with enhancement of program elements. Based on this review, the staff determined
that the applicant's crediting of its Water Chemistry Program to prevent or mitigate the
consequences of cracking due to SCC in the ASME Code Class 1 CASS piping components is
valid because the basis for program is in conformance with the program description in GALL
AMP XI.M2, Water Chemistry." The staff evaluates the program elements and the capability of
the applicant's Water Chemistry Program to prevent or mitigate corrosion-induced aging effects
in SER Section 3.0.3.2.14.

The program description in GALL AMP XI.M1, "ASME Section XI Inservice Inspection,
Subsections IWB, IWC, and IWC," states that ASME Section Xl inservice inspection (ISI)
programs, implemented in accordance with the requirements in 10 CFR 50.55a and the ASME
Code Section XI, Subsections IWB, IWC, or IWD has been shown to be generally effective in
managing aging effects in ASME Code Class 1, 2, or 3 components and their integral
attachments. The program description states that, in certain cases, the ASME ISI program
should be augmented to manage effects of aging for license renewal and that the GALL Report
identifies those components in which augmentation of the AMP is necessary for aging
management.
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The CASS piping components within the scope of applicant's AMR are ASME Code Class 1
piping components that are part of the RCPB. The staff verified that the applicant identifies its
ASME Section XI Inservice Inspection, Subsections IWB, IWC, and IWD Program as a condition
monitoring program for ASME Code Class 1, 2, and 3 pressure-retaining components, including
welds, pump casings, valve bodies, integral attachments, and pressure-retaining bolting. The
staff also verified that the applicant categorizes its ASME Section XI Inservice Inspection,
Subsections IWB, IWC, and IWD Program as an AMP that is consistent with the staff's
recommended program element criteria in GALL AMP XI.M1, "ASME Section XI Inservice
Inspection, Subsections IWB, IWC, and IWD," with an exception. Based on this review, the staff
concluded that it is valid for the applicant's to credit its ASME Section XI Inservice Inspection,
Subsections IWB, IWC, and IWD Program for management of cracking due to SCC in the
ASME Code Class 1 CASS piping components because the basis for program management is
in conformance with the program description in GALL AMP XI.M1, ASME Section XI Inservice
Inspection, Subsections IWB, IWC, and IWD." The staff evaluates the program elements and
the capability of the applicant's ASME Section XI Inservice Inspection, Subsections IWB, IWC,
and IWD Program to cracking due to SCC in the ASME Code Class 1 CASS piping in SER
Section 3.0.3.2.1.

Based on this review, the staff finds that the applicant has included appropriate AMR items on
management of cracking due to SCC in the ASME Code Class 1 CASS piping components that
align to GALL AMR Item 24 in Table 1 of the GALL Report, Volume 1 and to AMR item IV.C2-3
in the GALL Report, Volume 2. The staff also finds that the applicant has evaluated applicable
plant-specific programs and has provided a valid basis for crediting the Water Chemistry
Program and the ASME Section XI Inservice Inspection, Subsection IWB, IWC, and IWD
Program credited valid AMPs to manage cracking due to SCC in the ASME Code Class 1 CASS
piping.

Based on the programs identified above, the staff concludes that the applicant has
conservatively applied the criteria of SRP-LR Section 3.1.2.2.7.2 to manage cracking due to
SCC in the ASME Code Class 1 CASS piping components that are exposed to the reactor
coolant, and that for these components, the applicant has met the criteria in SRP-LR
Section SRP-LR Section 3.1.2.2.7.2 to manage this aging effect. For those AMR items that
apply to LRA Section 3.1.2.2.7.2, the staff determined that the LRA is consistent with the GALL
Report and the applicant has demonstrated that the effects of aging will be adequately managed
so that the intended functions will be maintained consistent with the CLB during the period of
extended operation, as required by 10 CFR 54.21(a)(3).

3.1.2.2.8 Cracking Due to Cyclic Loading

BWR Jet Pump Sensing Lines Under Exposure to the Reactor Coolant. SRP-LR
Section 3.1.2.2.8, Item (1) states that cracking due to cyclic loading could occur in the
stainless steel BWR jet pump sensing lines under exposure to the reactor coolant. The
SRP-LR Section states that the GALL Report recommends that a plant-specific AMP be
evaluated to ensure that this aging effect is adequately managed, and that acceptance
criteria are described in Branch Technical Position RLSB-1 (Appendix A. 1 of this SRP-LR).

For the BWR components referred to above, the GALL AMRs referred to by this SRP-LR
Section are AMR item 25 in Table 1 of the GALL Report, Revision 1, Volume 2 (GALL1) and
AMR item IV.B1-12 in Table IV.B1 of the GALL Report, Revision 1, Volume 2 (GALL2). The

3-233

The CASS piping components within the scope of applicant's AMR are ASME Code Class 1 
piping components that are part of the RCPB. The staff verified that the applicant identifies its 
ASME Section XI Inservice Inspection, Subsections IWB, IWC, and IWD Program as a condition 
monitoring program for ASME Code Class 1, 2, and 3 pressure-retaining components, including 
welds, pump casings, valve bodies, integral attachments, and pressure-retaining bolting. The 
staff also verified that the applicant categorizes its ASME Section XI Inservice Inspection, 
Subsections IWB, IWC, and IWD Program as an AMP that is consistent with the staff's 
recommended program element criteria in GALL AMP XI.M1, "ASME Section XI Inservice 
Inspection, Subsections IWB, IWC, and IWD," with an exception. Based on this review, the staff 
concluded that it is valid for the applicant's to credit its ASME Section XI Inservice Inspection, 
Subsections IWB, IWC, and IWD Program for management of cracking due to SCC in the 
ASME Code Class 1 CASS piping components because the basis for program management is 
in conformance with the program description in GALL AMP XI.M1, ASME Section Xllnservice 
Inspection, Subsections IWB, IWC, and IWD." The staff evaluates the program elements and 
the capability of the applicant's ASME Section XI Inservice Inspection, Subsections IWB, IWC, 
and IWD Program to cracking due to SCC in the ASME Code Class 1 CASS piping in SER 
Section 3.0.3.2.1. 

Based on this review, the staff finds that the applicant has included appropriate AMR items on 
management of cracking due to SCC in the ASME Code Class 1 CASS piping components that 
align to GALL AMR Item 24 in Table 1 of the GALL Report, Volume 1 and to AMR item IV.C2-3 
in the GALL Report, Volume 2. The staff also finds that the applicant has evaluated applicable 
plant-specific programs and has provided a valid basis for crediting the Water Chemistry 
Program and the ASME Section XI Inservice Inspection, Subsection IWB, IWC, and IWD 
Program credited valid AMPs to manage cracking due to SCC in the ASME Code Class 1 CASS 
piping. 

Based on the programs identified above, the staff concludes that the applicant has 
conservatively applied the criteria of SRP-LR Section 3.1.2.2.7.2 to manage cracking due to 
SCC in the ASME Code Class 1 CASS piping components that are exposed to the reactor 
coolant, and that for these components, the applicant has met the criteria in SRP-LR 
Section SRP-LR Section 3.1.2.2.7.2 to manage this aging effect. For those AMR items that 
apply to LRA Section 3.1.2.2.7.2, the staff determined that the LRA is consistent with the GALL 
Report and the applicant has demonstrated that the effects of aging will be adequately managed 
so that the intended functions will be maintained consistent with the CLB during the period of 
extended operation, as required by 10 CFR 54.21(a}(3}. 

3.1.2.2.8 Cracking Due to Cyclic Loading 

BWR Jet Pump Sensing Lines Under Exposure to the Reactor Coolant. SRP-LR 
Section 3.1.2.2.8, Item (1) states that cracking due to cyclic loading could occur in the 
stainless steel BWR jet pump sensing lines under exposure to the reactor coolant. The 
SRP-LR Section states that the GALL Report recommends that a plant-specific AMP be 
evaluated to ensure that this aging effect is adequately managed, and that acceptance 
criteria are described in Branch Technical Position RLSB-1 (Appendix A.1 of this SRP-LR). 

For the BWR components referred to above, the GALL AMRs referred to by this SRP-LR 
Section are AMR item 25 in Table 1 of the GALL Report, Revision 1, Volume 2 (GALL 1) and 
AMR item IV.B1-12 in Table IV.B1 of the GALL Report, Revision 1, Volume 2 (GALL2). The 
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applicant identified that the BVPS units are PWR-designed and concluded that the guidance for
these BWR components are not applicable to the BVPS LRA. Thus, based on this review, the
staff concludes that the applicant has provided an acceptable basis for concluding the guidance
for BWR components in SRP-LR Section 3.1.2.2.2, Item (1) and the referenced GALL AMRs is
not applicable to the BVPS LRA because the recommendations in these NRC guidelines are
only applicable to BWR components and because the BVPS units are Westinghouse-designed
PWR reactors.

BWR Isolation Condenser Components Under Exposure to the Reactor Coolant. SRP-LR
Section 3.1.2.2.8, Item (2) states that cracking due to cyclic loading could occur in steel and
stainless steel BWR isolation condenser components under exposure to the reactor coolant.
The SRP-LR Section states that the existing program relies on ASME Section XI ISI, but
qualifies this statement by clarifying that the existing program should be augmented to detect
cracking due to cyclic loading. The SRP-LR Section states that the GALL Report recommends
that existing program be augmented to include temperature and radioactivity monitoring of the
shell-side water, and eddy current testing of the isolation condenser tubes to ensure that the
component's intended function will be maintained during the period of extended operation. The
SRP-LR Section states that acceptance criteria are described in Branch Technical Position
RLSB-1 (Appendix A.1 of this SRP-LR).

For the BWR isolation condenser components referred to above, the GALL AMRs referred to by
this SRP-LR Section are AMR item 26 in Table 1 of the GALL Report, Revision 1, Volume 2
(GALL1) and AMR item IV.C1 -5 in Table IV.C1 of the GALL Report, Revision 1, Volume 2
(GALL2). The applicant identified that the BVPS units are PWR-designed and concluded the
guidance for these BWR components are not applicable to the BVPS LRA. Thus, based on this
review, the staff concludes that the applicant has provided an acceptable basis for concluding
the guidance for BWR components in SRP-LR Section 3.1.2.2.2, Item (2) and the referenced
GALL AMRs is not applicable to the BVPS LRA because the recommendations in these NRC
guidelines are only applicable to BWR components and because the BVPS units are
Westinghouse-designed PWR reactors.

3.1.2.2.9 Loss of Preload Due to Stress Relaxation

LRA Section 3.1.2.2.9 addresses the applicant's evaluation on whether the recommended
guidance in SRP-LR Section 3.1.2.2.9, "Loss of Preload Due to Stress Relaxation," is applicable
to the BVPS LRA. In this Section of the LRA, the applicant states that loss of preload due to
stress relaxation could occur in the reactor vessel internal (RVI) bolts and springs made from
stainless steel or nickel-alloy materials. The applicant identifies that the applicable components
are the upper internals assembly hold-down springs and the core baffle/former bolting, and
bolting associated with the RCCA guide tube assembly, lower internals assembly, and core
barrel assembly.

The applicant states that it credits its commitments for PWR RVI components to manage loss of
preload due to stress relaxation in nickel-alloy and stainless steel RVI bolts and springs and
includes these commitments in Commitment No. 18 of Unit 1 UFSAR Supplement Table A4-1
and Commitment No. 20 of Unit 2 UFSAR Supplement Table A5-1, as follows:

(1) Participate in the industry programs applicable to BVPS Unit 1/Unit 2 for
investigating and managing aging effects on reactor internals;
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(2) Evaluate and implement the results of the industry programs as applicable to the
BVPS Unit 1/Unit 2 reactor internals; and,

(3) Upon completion of these programs, but not less than 24 months before entering the
period of extended operation, submit an inspection plan for the BVPS Unit 1/Unit 2
reactor internals to the NRC for review and approval."

SRP-LR Section 3.1.2.2.9 states that loss of preload due to stress relaxation could occur in
stainless steel and nickel-alloy PWR reactor vessel internals screws, bolts, tie rods, and
hold-down springs exposed to reactor coolant. The SRP-LR Section states that the GALL
Report recommends no further aging management review if the applicant provides a
commitment in the FSAR Supplement to (1) participate in the industry programs for
investigating and managing aging effects on reactor internals; (2) evaluate and implement
the results of the industry programs as applicable to the reactor internals; and (3) upon
completion of these programs, but not less than 24 months before entering the period of
extended operation, submit an inspection plan for reactor internals to the NRC for review
and approval."

For RVI components in Westinghouse-designed PWRs, SRP-LR Section 3.1.2.2.9 invokes AMR
Item 27 in Table 1 of the GALL Report, Volume 1, and AMR items IV.B2-5, IV.B2-14, IV.B2-25,
IV.B2-33, and IV.B2-38 in the GALL Report Volume 2, as applicable to the management of loss
of preload due to stress relaxation in baffle/former bolts, lower internals assembly clevis insert
bolts, lower core plate bolts in the lower internals assembly, upper internals assembly hold-
down springs, and upper support column bolts in the upper internals assembly as a result of
exposure the components to the reactor coolant. In these GALL AMRs, the staff states that no
aging management is necessary if the applicant incorporates a commitment on UFSAR
supplement to: "(1) participate in the industry programs for investigating and managing aging
effects on reactor internals; (2) evaluate and implement the results of the industry programs as
applicable to the reactor internals; and (3) upon completion of these programs, but not less than
24 months before entering the period of extended operation, submit an inspection plan for
reactor internals to the NRC for review and approval." This is consistent with the guidance in
SRP-LR Section 3.1.2.2.9.

The staff reviewed LRA Section 3.1.2.2.9 and the applicant's AMRs of management of loss of
preload due to stress relaxation in the BVPS RVI bolts and springs against the staffs
recommended regulatory criteria in SRP-LR Section 3.1.2.2.9; AMR Item 27 in Table 1 of the
GALL Report, Volume 1; and AMR items IV.B2-5, IV.B2-14, IV.B2-25, IV.B2-33, and IV.B2-38 in
the GALL Report, Volume 2.

The staff verified that the applicant does include applicable AMR items in LRA Table 3.1.2-2 that
align to and conform with the recommendations in GALL AMRs IV.B2-5, IV.B2-14, IV.B2-25,
IV.B2-33, and IV.B2-38 for the baffle/former bolts, lower internals assembly clevis insert bolts,
lower core plate bolts in the lower internals assembly, upper internals assembly hold-down
springs, and upper support column bolts at BVPS that are made from either stainless steel or
nickel-alloy materials and are exposed to the reactor coolant, and in some cases to an
integrated neutron flux in excess of 1.0 x 1017 n/cm 2 (E > 1.0 MeV).
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The staff also verified that applicant has conservatively aligned its AMR on loss of preload due
to stress relaxation in the stainless steel core barrel assembly bolts to GALL AMR IV.B2-5
because the applicant has determined that the material of fabrication, environment, and aging
effect for core barrel assembly bolts are the same as those that the applicant has identified for
the core baffle/former bolts (i.e., all of these bolts have a material-environment-aging effect
combination of stainless steel-reactor coolant and neutron flux-loss of material due to stress
relaxation). The staff finds that this is acceptable because it is in conformance with Footnote C
Type "2" AMRs, as provided in the latest edition of the license renewal guidelines in NEI Report
NEI-95-10, Revision 6 [June 15, 2005], and which was endorsed by the NRC in
NUREG-1.188, Revision 1 [September 2005].

For these nickel-alloy or stainless steel RVI bolt or spring commodity groups, the staff verified
that the applicant credits its commitments for PWR RVI components to manage loss of preload
due to stress relaxation in the nickel-alloy and stainless steel RVI components, as follows:

"For the PWR Vessel Internals Program, regarding activities for managing the
aging of Reactor Vessel internal components and structures, BVPS commits to:

(1) Participate in the industry programs applicable to BVPS Unit 1/Unit 2 for

investigating and managing aging effects on reactor internals;

(2) Evaluate and implement the results of the industry programs as applicable
to the BVPS Unit 1/Unit 2 reactor internals; and,

(3) Upon completion of these programs, but not less than 24 months before
entering the period of extended operation, submit an inspection plan for
the BVPS Unit 1/Unit 2 reactor internals to the NRC for review and
approval."

The staff verified that the applicant includes this commitment in Commitment No. 18 of LRA
UFSAR Supplement Table A.4-1 for BVPS Unit 1 and in Commitment No. 20 of LRA UFSAR
Supplement Table A.5-1 for BVPS Unit 2. As a result as this review, the staff finds that the
applicant has credited an acceptable AMR basis to manage loss of preload due to stress
relaxation in the RVI bolts and springs of the upper internals assemblies, baffle/former
assemblies, core barrel assemblies, and lower internals assemblies because the commitments
credited to further evaluate these components, and to manage loss of preload due to stress
relaxation in the components, have been verified to be in conformance with the staffs
recommended criteria in SRP-LR Section 3.1.2.2.9 and the GALL AMRs that are invoked by this
SRP-LR section.

Based on the commitments identified and discussed above, the staff concludes that the
applicant has conservatively applied the criteria of SRP-LR Section 3.1.2.2.9 to loss of preload
due to stress relaxation in the RVI bolts and springs of the upper internals assemblies,
baffle/former assemblies, core barrel assemblies, and lower internals assemblies, and that for
these components, the applicant has met the criteria in SRP-LR Section 3.1.2.2.9 to manage
this aging effect. For those AMR items that apply to LRA Section 3.1.2.2.9, the staff determined
that the LRA is consistent with the GALL Report and the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended functions will be maintained
consistent with the CLB during the period of extended operation, as required by 10 CFR
54.21 (a)(3).
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3.1.2.2.10 Loss of Material Due to Erosion

SRP-LR Section 3.1.2.2.10 states that loss of material due to erosion could occur in steel steam
generator (SG) feedwater impingement plates and supports exposed to secondary feedwater.
The GALL Report recommends further evaluation of a plant-specific AMP to ensure that this
aging effect is adequately managed.

For the PWR SG components referred to above, the GALL AMRs referred to by this SRP-LR
Section are AMR item 28 in Table 1 of the GALL Report, Revision 1, Volume 2 (GALL1) and
AMR item IV.D1-13 in Table IV.B1 of the GALL Report, Revision 1, Volume 2 (GALL2), as
applicable to the management of loss of material by erosion in the SG impingement plates and
supports of once-through SGs.

The applicant stated in LRA Section 3.1.2.2.10 that BVPS does not have impingement plates.
Further, the applicant stated that other SG support components that are susceptible to erosion
are aligned to LRA AMR 3.1.1-76 and to AMR Item IV.D1-9 in Table IV.D1 of the GALL Report
Volume 2 (GALL AMR IV.D1-9 and loss of material due to erosion of these components is
managed by a combination of the Water Chemistry and Steam Generator Tubing Integrity
programs.

The staff noted that the AMR item in the GALL Report, Volume 2 pertaining to SRP-LR
Section 3.1.2.2.10 is GALL AMR IV.D1-13 for steel SG feedwater impingement plates and
supports exposed to secondary feedwater. The staff reviewed the AMR line items for SG
components listed in LRA Table 3.1.2-3 and verified that the table did not include any AMRs for
SG components that aligned to LRA AMR Item 3.1.1-28 or to GALL AMR IV-D1-13. The staff
reviewed all the other AMR line items for the SG components and verified that those SG
components subject to erosion have been aligned to 3.1.1-76 instead of 3.1.1-28. Further, the
staff reviewed the LRA and the UFSAR for BVPS and verified that the SG designs at BVPS do
not include SG impingement plates. Therefore, based on this review, the staff concludes that
the guidance in SRP-LR Section 3.1.2.2.10 is not applicable to the BVPS LRA because the
BVPS Unit 1 and Unit 2 SG designs do not include SG impingement plates. The staff's
evaluation of the applicant's AMR items on loss of material due to erosion in other SG
components is given in SER Section 3.1.2.1.

3.1.2.2.11 Cracking Due to Flow-Induced Vibration

SRP-LR Section 3.1.2.2.11 states that cracking due to flow-induced vibrations could occur in the
stainless steel BWR steam dryers under exposure to the reactor coolant. The SRP-LR
Section states that the GALL Report recommends that a plant-specific AMP be evaluated to
ensure that this aging effect is adequately managed, and that acceptance criteria are described
in Branch Technical Position RLSB-1 (Appendix A.1 of this SRP-LR).

For the BWR components referred to above, the GALL AMRs referred to by this SRP-LR
Section are AMR item 29 in Table 1 of the GALL Report, Revision 1, Volume 2 (GALL1) and
AMR item IV.B1-16 in Table IV.B1 of the GALL Report, Revision 1, Volume 2 (GALL2). The
applicant identified that the BVPS units are PWR-designed and concluded that the guidance for
these BWR components are not applicable to the BVPS LRA. Thus, based on this review, the
staff concludes that the applicant has provided an acceptable basis for concluding the guidance
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for BWR components in SRP-LR Section 3.1.2.2.11 and the referenced GALL AMRs are not
applicable to the BVPS LRA because the recommendations in these NRC guidelines are only
applicable to BWR steam dryer components and because the BVPS units are Westinghouse-
designed PWR reactors.

3.1.2.2.12 Cracking Due to Stress Corrosion Cracking and Irradiation-Assisted Stress
Corrosion Cracking

LRA Section 3.1.2.2.12 addresses the applicant's evaluation on whether the recommended
guidance in SRP-LR Section 3.1.2.2.12, "Cracking Due to Stress Corrosion Cracking and
Irradiation-Assisted Stress Corrosion Cracking (IASCC)," is applicable to the BVPS LRA. In this
Section of the LRA, the applicant states that cracking due to stress corrosion cracking (SCC) or
irradiation-assisted stress corrosion cracking (IASCC, a form of SCC) could occur in the reactor
vessel internal (RVI) components made from stainless steel materials.

The applicant states that it credits its commitments for PWR RVI components to manage
cracking due to SCC or IASCC in the stainless steel RVI components and includes these
commitments in Commitment No. 18 of Unit 1 UFSAR Supplement Table A4-1 and Commitment
No. 20 of Unit 2 UFSAR Supplement Table A5-1, as follows:

(1) Participate in the industry programs applicable to BVPS Unit 1/Unit 2 for
investigating and managing aging effects on reactor internals;

(2) Evaluate and implement the results of the industry programs as applicable to the
BVPS Unit 1/Unit 2 reactor internals; and,

(3) Upon completion of these programs, but not less than 24 months before entering the
period of extended operation, submit an inspection plan for the BVPS Unit 1/Unit 2
reactor internals to the NRC for review and approval."

SRP-LR Section 3.1.2.2.12 provides the following guidance on aging management of cracking
due to SCC or IASCC in RVI components that are made from stainless steel materials:

"Cracking due to SCC and IASCC could occur in PWR stainless steel reactor
internals exposed to reactor coolant. The existing program relies on control of
water chemistry to mitigate these effects. The GALL Report recommends no
further aging management review if the applicant provides a commitment in the
FSAR Supplement to (1) participate in the industry programs for investigating
and managing aging effects on reactor internals; (2) evaluate and implement the
results of the industry programs as applicable to the reactor internals; and (3)
upon completion of these programs, but not less than 24 months before entering
the period of extended operation, submit an inspection plan for reactor internals
to the NRC for review and approval."

For RVI components in Westinghouse-designed PWRs, SRP-LR Section 3.1.2.2.12 invokes
AMR Item 30 in Table 1 of the GALL Report, Volume 1, and AMR items IV.B2-2,
IV.B2-8, IV.B2-10, IV.B2-12, IV.B2-24, IV.B2-30, and IV.B2-36, and IV.B2-42 in the
GALL Report, Volume 2, as applicable to the management of cracking due to SCC or IASCC in
baffle/former plates; core barrel (CB), CB flange, CB outlet nozzles, and thermal shield; flux
thimble guide tubes; lower support casting/forging and lower support plate columns in the lower
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for BWR components in SRP-LR Section 3.1.2.2.11 and the referenced GALL AMRs are not 
applicable to the BVPS LRA because the recommendations in these NRC guidelines are only 
applicable to BWR steam dryer components and because the BVPS units are Westinghouse
designed PWR reactors. 

3.1.2.2.12 Cracking Due to Stress Corrosion Cracking and Irradiation-Assisted Stress 
Corrosion Cracking 

LRA Section 3.1.2.2.12 addresses the applicant's evaluation on whether the recommended 
guidance in SRP-LR Section 3.1.2.2.12, "Cracking Due to Stress Corrosion Cracking and 
Irradiation-Assisted Stress Corrosion Cracking (IASCC)," is applicable to the BVPS LRA. In this 
Section of the LRA, the applicant states that cracking due to stress corrosion cracking (SCC) or 
irradiation-assisted stress corrosion cracking (IASCC, a form of SCC) could occur in the reactor 
vessel internal (RVI) components made from stainless steel materials. 

The applicant states that it credits its commitments for PWR RVI components to manage 
cracking due to SCC or IASCC in the stainless steel RVI components and includes these 
commitments in Commitment No. 18 of Unit 1 UFSAR Supplement Table A4-1 and Commitment 
No. 20 of Unit 2 UFSAR Supplement Table A5-1, as follows: 

(1) Participate in the industry programs applicable to BVPS Unit 1/Unit 2 for 
investigating and managing aging effects on reactor internals; 

(2) Evaluate and implement the results of the industry programs as applicable to the 
BVPS Unit 1/Unit 2 reactor internals; and, 

(3) Upon completion of these programs, but not less than 24 months before entering the 
period of extended operation, submit an inspection plan for the BVPS Unit 1/Unit 2 
reactor internals to the NRC for review and approval." 

SRP-LR Section 3.1.2.2.12 provides the following guidance on aging management of cracking 
due to SCC or IASCC in RVI components that are made from stainless steel materials: 

"Cracking due to SCC and IASCC could occur in PWR stainless steel reactor 
internals exposed to reactor coolant. The existing program relies on control. of 
water chemistry to mitigate these effects. The GALL Report recommends no 
further aging management review if the applicant provides a commitment in the 
FSAR Supplement to (1) participate in the industry programs for investigating 
and managing aging effects on reactor internals; (2) evaluate and implement the 
results of the industry programs as applicable to the reactor internals; and (3) 
upon completion of these programs, but not less than 24 months before entering 
the period of extended operation, submit an inspection plan for reactor internals 
to the NRC for review and approval." 

For RVI components in Westinghouse-designed PWRs, SRP-LR Section 3.1.2.2.12 invokes 
AMR Item 30 in Table 1 of the GALL Report, Volume 1, and AMR items IV.B2-2, 
IV.B2-8, IV.B2-10, IV.B2-12, IV.B2-24, IV.B2-30, and IV.B2-36, and IV.B2-42 in the 
GALL Report, Volume 2, as applicable to the management of cracking due to SCC or IASCC in 
baffle/former plates; core barrel (CB), CB flange, CB outlet nozzles, and thermal shield; flux 
thimble guide tubes; lower support casting/forging and lower support plate columns in the lower 
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internal assembly; RCCA guide tubes in the RCCA guide tube assembly; upper support
columns in the upper internals assembly; and upper support plates, upper core plates, and hold-
down springs in upper internals assembly as a result of exposure the components to the reactor
coolant. In these GALL AMRs, the staff states that no aging management is necessary if the
applicant incorporates a commitment on UFSAR supplement to: "(1) participate in the industry
programs for investigating and managing aging effects on reactor internals; (2) evaluate and
implement the results of the industry programs as applicable to the reactor internals; and (3)
upon completion of these programs, but not less than 24 months before entering the period of
extended operation, submit an inspection plan for reactor internals to the NRC for review and
approval." This is consistent with the guidance in SRP-LR Section 3.1.2.2.12.

The staff reviewed LRA Section 3.1.2.2.12 and the applicant's AMRs of management of
cracking due to SCC and IASSC in specific BVPS RVI components against the staffs
recommended regulatory criteria in SRP-LR Section 3.1.2.2.12; AMR Item 30 in Table 1 of the
GALL Report, Volume 1; and AMR items IV.B2-2, IV.B2-8, IV.B2-10, IV.B2-12, IV.B2-24, IV.B2-
30, and IV.B2-36, and IV.B2-42 in the GALL Report, Volume 2.

The staff verified that the applicant does include applicable AMR items in LRA Table 3.1.2-2 that
align to and conform with the recommendations in GALL AMRs AMR items IV.B2-2, IV.B2-8,
IV.B2-10, IV.B2-12, IV.B2-24, IV.B2-30, and IV.B2-36, and IV.B2-42 to manage cracking due to
SCC or IASCC in the stainless steel (including CASS) baffle/former plates; core barrel (CB), CB
flange, CB outlet nozzles, and thermal shield; flux thimble guide tubes; lower support casting or
forging and lower support plate columns in the lower internal assembly; RCCA guide tubes in
the RCCA guide tube assembly; upper support column in the upper internals assembly; and
upper support plate, upper core plate, and hold-down spring in upper internals assembly as a
result of exposing the components to the reactor coolant, and for some of these components to
an integrated neutron flux.

The staff also verified that applicant has conservatively aligned its AMRs on cracking due to
SCC or IASCC in the following additional stainless steel RVI components to either
GALL AMR IV.B2-8, IV.B2-12, IV.B2-24, or IV.B2-42:

* core barrel assembly bolts (aligning to GALL AMR IV.B2-8)

* thermocouple conduits in the instrumentation support structures (aligning to GALL
AMR IV.B2-12)

secondary core support, head vessel alignment pin, and head cooling spray nozzles in
the lower internals assemblies (aligning to GALL AMR IV.1B2-24)

upper core plates, upper support plate and support assemblies in the upper internals
assemblies (aligning to GALL AMR IV.B2-42)

The staff finds this to be acceptable because the applicant has determined that the material of
fabrication, environment, and aging effect for the components are the same as those identified
for the commodity groups addressed in the respective GALL AMRs and because it is in
conformance with Footnote C Type "2" AMRs, as provided in the latest edition of the license
renewal guidelines in NEI Report #NEI-95-10, Revision 6 [June 15, 2005], and which was
endorsed by the NRC in NUREG-1.188, Revision 1 [September 2005].
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internal assembly; RCCA guide tubes in the RCCA guide tube assembly; upper support 
columns in the upper internals assembly; and upper support plates, upper core plates, and hold
down springs in upper internals assembly as a result of exposure the components to the reactor 
coolant. In these GALL AMRs, the staff states that no aging management is necessary if the 
applicant incorporates a commitment on UFSAR supplement to: "(1) participate in the industry 
programs for investigating and managing aging effects on reactor internals; (2) evaluate and 
implement the results of the industry programs as applicable to the reactor internals; and (3) 
upon completion of these programs, but not less than 24 months before entering the period of 
extended operation, submit an inspection plan for reactor internals to the NRC for review and 
approval." This is consistent with the guidance in SRP-LR Section 3.1.2.2.12. 

The staff reviewed LRA Section 3.1.2.2.12 and the applicant's AMRs of management of 
cracking due to SCC and IASSC in specific BVPS RVI components against the staffs 
recommended regulatory criteria in SRP-LR Section 3.1.2.2.12; AMR Item 30 in Table 1 of the 
GALL Report, Volume 1; and AMR items IV.B2-2, IV.B2-"8, IV.B2-10, IV.B2-12, IV.B2-24, IV.B2-
30, and IV.B2-36, and IV.B2-42 in the GALL Report, Volume 2. 

The staff verified that the applicant does include applicable AMR items in LRA Table 3.1.2-2 that 
align to and conform with the recommendations in GALL AMRs AMR items IV.B2-2, IV.B2-8, 
IV.B2-10, IV.B2-12, IV.B2-24, IV.B2-30, and IV.B2-36, and IV.B2-42 to manage cracking due to 
SCC or IASCC in the stainless steel (including CASS) baffle/former plates; core barrel (CB), CB 
flange, CB outlet nozzles, and thermal shield; flux thimble guide tubes; lower support casting or 
forging and lower support plate columns in the lower internal assembly; RCCA guide tubes in 
the RCCA guide tube assembly; upper support column in the upper internals assembly; and 
upper support plate, upper core plate, and hold-down spring in upper internals assembly as a 
result of exposing the components to the reactor coolant, and for some of these components to 
an integrated neutron flux. 

The staff also verified that applicant has conservatively aligned its AMRs on cracking due to 
SCC or IASCC in the following additional stainless steel RVI components to either 
GALL AMR IV.B2-8, IV.B2-12, IV.B2-24, or IV.B2-42: 

.• core barrel assembly bolts (aligning to GALL AMR IV.B2-8) 

• thermocouple conduits in the instrumentation support structures (aligning to GALL 
AMR IV.B2-12) 

• secondary core support, head vessel alignment pin, and head cooling spray nozzles in 
the lower internals assemblies (aligning to GALL AMR IV.B2-24) 

• upper core plates, upper support plate and support assemblies in the upper internals 
assemblies (aligning to GALL AMR IV.B2-42) 

The staff finds this to be acceptable because the applicant has determined that the material of 
fabrication, environment, and aging effect for the components are the same as those identified 
for the commodity groups addressed in the respective GALL AMRs and because it is in 
conformance with Footnote C Type "2" AMRs, as provided in the latest edition of the license 
renewal guidelines in NEI Report #NEI-95-10, Revision 6 [June 15, 2005], and which was 
endorsed by the NRC in NUREG-1.188, Revision 1 [September 2005]. 
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For these stainless steel, CASS, or nickel-alloy RVI components, the staff verified that the
applicant credits its commitments for PWR RVI components to manage cracking due to SCC or
IASCC, as follows:

"For the PWR Vessel Internals Program, regarding activities for managing the
aging of Reactor Vessel internal components and structures, BVPS commits to:

(1) Participate in the industry programs applicable to BVPS Unit 1/Unit 2 for
investigating and managing aging effects on reactor internals;

(2) Evaluate and implement the results of the industry programs as applicable
to the BVPS Unit 1/Unit 2 reactor internals; and,

(3) Upon completion of these programs, but not less than 24 months before
entering the period of extended operation, submit an inspection plan for
the BVPS Unit 1/Unit 2 reactor internals to the NRC for review and
approval."

The staff verified that the applicant includes this commitment in Commitment No. 18 of LRA
UFSAR Supplement Table A.4-1 for BVPS Unit 1 and in Commitment No. 20 of LRA UFSAR
Supplement Table A.5-1 for BVPS Unit 2. As a result as this review, the staff finds that the
applicant has credited an acceptable AMR basis to manage cracking due to SCC or IASCC in
the stated core/former assembly, lower internals assembly, core barrel assembly, upper
internals assembly, and instrumentation support structure components because the
commitments credited to further evaluate these components, and to manage cracking due to
SCC or IASCC in the components, have been verified to be in conformance with the staffs
recommended criteria in SRP-LR Section 3.1.2.2.12 and the GALL AMRs that are invoked by
this SRP-LR section.

Based on the commitments identified and discussed above, the staff concludes that the
applicant has conservatively applied the criteria of SRP-LR Section 3.1.2.2.12 to manage
cracking due to SCC or IASCC in the stated core/former assembly, lower internals assembly,
core barrel assembly, upper internals assembly, and instrumentation support structure
components, and that for these components, the applicant has met the criteria in SRP-LR
Section SRP-LR Section 3.1.2.2.12 to manage this aging effect. For those AMR items that apply
to LRA Section 3.1.2.2.12, the staff determined that the LRA is consistent with the GALL Report
and the applicant has demonstrated that the effects of aging will be adequately managed so that
the intended functions will be maintained consistent with the CLB during the period of extended
operation, as required by 10 CFR 54.21 (a)(3).

3.1.2.2.13 Cracking Due to Primary Water Stress Corrosion Cracking

LRA Section 3.1.2.2.13 addresses the applicant's evaluation that on whether the recommended
guidance in SRP-LR Section 3.1.2.2.13, "Cracking due to Primary Water Stress Corrosion
Cracking," is applicable to the BVPS LRA. In this Section of the LRA, the applicant states the
design of the BVPS reactor coolant system includes nickel-alloy components and steel
components that are designed with internal nickel-alloy cladding that are exposed internal to the
borated treated water environment. The applicant clarifies that these components include nickel-
alloy reactor coolant pressure boundary (RCPB) components, including pressurizer heater
sheaths and sleeves, pressurizer safe end welds, bottom mounted instrumentation (BMI) tubes,
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For these stainless steel, CASS, or nickel-alloy RVI components, the staff verified that the 
applicant credits its commitments for PWR RVI components to manage cracking due to SCC or 
IASCC, as follows: 

"For the PWR Vessel Internals Program, regarding activities for managing the 
aging of Reactor Vessel internal components and structures, BVPS commits to: 

(1) Participate in the industry programs applicable to BVPS Unit 1/Unit 2 for 
investigating and managing aging effects on reactor internals; 

(2) Evaluate and implement the results of the industry programs as applicable 
to the BVPS Unit 1/Unit 2 reactor internals; and, 

(3) Upon completion of these programs, but not less than 24 months before 
entering the period of extended operation, submit an inspection plan for 
the BVPS Unit 1/Unit 2 reactor internals to the NRC for review and 
approval." 

The staff verified that the applicant includes this commitment in Commitment No. 18 of LRA 
UFSAR Supplement Table A.4-1 for BVPS Unit 1 and in Commitment No. 20 of LRA UFSAR 
Supplement Table A.5-1 for BVPS Unit 2. As a result as this review, the staff finds that the 
applicant has credited an acceptable AMR basis to manage cracking due to SCC or IASCC in 
the stated core/former assembly, lower internals assembly, core barrel assembly, upper 
internals assembly, and instrumentation support structure components because the 
commitments credited to further evaluate these components, and to manage cracking due to 
SCC or IASCC in the components, have been verified to be in conformance with the staff's 
recommended criteria in SRP-LR Section 3.1.2.2.12 and the GALL AMRs that are invoked by 
this SRP-LR section. 

Based on the commitments identified and discussed above, the staff concludes that the 
applicant has conservatively applied the criteria of SRP-LR Section 3.1.2.2.12 to manage 
cracking due to SCC or IASCC in the stated core/former assembly, lower internals assembly, 
core barrel assembly, upper internals assembly, and instrumentation support structure 
components, and that for these components, the applicant has met the criteria in SRP-LR 
Section SRP-LR Section 3.1.2.2.12 to manage this aging effect. For those AMR items that apply 
to LRA Section 3.1.2.2.12, the staff determined that the LRA is consistent with the GALL Report 
and the applicant has demonstrated that the effects of aging will be adequately managed so that 
the intended functions will be maintained consistent with the CLB during the period of extended 
operation, as required by 10 CFR 54.21 (a)(3). 

3.1.2.2.13 Cracking Due to Primary Water Stress Corrosion Cracking 

LRA Section 3.1.2.2.13 addresses the applicant's evaluation that on whether the recommended 
guidance in SRP-LR Section 3.1.2.2.13, "Cracking due to Primary Water Stress Corrosion 
Cracking," is applicable to the BVPS LRA. In this Section of the LRA, the applicant states the 
design of the BVPS reactor coolant system includes nickel-alloy components and steel 
components that are designed with internal nickel-alloy cladding that are exposed internal to the 
borated treated water environment. The applicant clarifies that these components include nickel
alloy reactor coolant pressure boundary (RCPB) components, including pressurizer heater 
sheaths and sleeves, pressurizer safe end welds, bottom mounted instrumentation (BMI) tubes, 
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steam generator (SG) drain tubes, reactor vessel nozzle safe end welds, and other internal
nickel-alloy components. In this section, the applicant identifies that cracking due to primary
water stress corrosion cracking (PWSCC) is an applicable aging effect requiring management
for the nickel-alloy components surfaces that are exposed to the treated borated treated water
environment of the reactor coolant.

The applicant states that it credits a combination of the Water Chemistry Program and the
applicant's ASME Section XI, Subsections IWB, IWC, and IWD to manage cracking due to
PWSCC in these components. The applicant also stated that, additionally, it credits its
commitment for nickel-Alloy components to manage cracking due to PWSCC in these
components, and includes this commitment Commitment No. 15 of LRA UFSAR Supplement
Table A.4-1 for BVPS Unit 1 and in Commitment No. 17 of LRA UFSAR Supplement Table A.5-
1 for BVPS Unit 2, as follows:

"For the Nickel-Alloy Nozzles and Penetrations Program, regarding activities for
managing the aging of nickel-alloy components and nickel-alloy clad components
susceptible to primary water stress corrosion cracking - PWSCC (other than
upper reactor vessel closure head nozzles and penetrations), BVPS commits to
develop a plant-specific aging management program that will implement
applicable:

1. NRC Orders, Bulletins and Generic Letters; and,
2. Staff-accepted industry guidelines."

SRP-LR Section 3.1.2.2.13 provides the following guidance on whether or not an applicant for
license renewal needs to perform additional evaluations of its nickel-alloy in order to manage
cracking due to PWSCC:

"For cracking due to PWSCC of PWR components (with the exception of reactor
vessel upper head nozzles and penetrations) made of nickel-alloy or having
nickel-alloy cladding, the GALL Report recommends no further aging
management review if the applicant complies with applicable NRC Orders and
provides a commitment in the FSAR Supplement to implement applicable (1)
Bulletins and Generic Letters associated with nickel-alloys and (2) staff-accepted
industry guidelines."

For applicable nickel-alloy components in PWRs with recirculation steam generators,
SRP-LR Section 3.3.2.2.13 invokes AMR Item 31 in Table 1 of the GALL Report, Volume 1, and
GALL AMR items IV.A2-12, IV.A2-19, IV.C2-13, IV.C2-21, IV.C2-24, IV.D1-4, as applicable to
the management of cracking due to PWSCC in nickel-alloy core support pads/lugs; BMI tubes;
piping, piping components, and piping components; pressurizer instrumentation penetrations,
heater sheaths and sleeves, heater bundle diaphragm plate, and manways and flanges;
pressurizer surge and steam space nozzles and welds; and recirculating SG instrument
penetrations and primary side nozzles, safe ends, and welds, respectively.

In these GALL AMRs, the staff recommends that the management of cracking due to PWSCC
be managed using a combination of the applicant's Water Chemistry Program and the
applicant's ASME Section XI, Subsection IWB, IWC, and IWD Program. The staff also
recommends that, as an additional measure to manage cracking due to PWSCC, the applicant
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environment of the reactor coolant. 

The applicant states that it credits a combination of the Water Chemistry Program and the 
applicant's ASME Section XI, Subsections IWB, IWC; and IWD to manage cracking due to 
PWSCC in these components. The applicant also stated that, additionally, it credits its 
commitment for nickel-Alloy components to manage cracking due to PWSCC in these 
components, and includes this commitment Commitment No. 15 of LRA UFSAR Supplement 
Table A.4-1 for BVPS Unit 1 and in Commitment No. 17 of LRA UFSAR Supplement Table A.5:.. 
1 for BVPS Unit 2, as follows: 

"For the Nickel-Alloy Nozzles and Penetrations Program, regarding activities for 
managing the aging of nickel-alloy components and nickel-alloy clad components 
susceptible to primary water stress corrosion cracking - PWSCC (other than 
upper reactor vessel closure head nozzles and penetrations), BVPS commits to 
develop a plant-specific aging management program that will implement 
applicable: 
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cracking due to PWSCC: 

"For cracking due to PWSCC of PWR components (with the exception of reactor 
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management review if the applicant complies with applicable NRC Orders and 
provides a commitment in the FSAR Supplement to implement applicable (1) 
Bulletins and Generic Letters associated with nickel-alloys and (2) staff-accepted 
industry guidelines." 

For applicable nickel-alloy components in PWRs with recirculation steam generators, 
SRP-LR Section 3.3.2.2.13 invokes AMR Item 31 in Table 1 of the GALL Report, Volume 1, and 
GALL AMR items IV.A2-12, IV.A2-19, IV.C2-13, IV.C2-21, IV.C2-24, IV.D1-4, as applicable to 
the management of cracking due to PWSCC in nickel-alloy core support pads/lugs; BMI tubes; 
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recommends that, as an additional measure to manage cracking due to PWSCC, the applicant 
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place a commitment on the UFSAR Supplement for the LRA to comply with applicable NRC
Orders, Bulletins, and Generic Letters on PWSCC of nickel-alloy components and with staff-
accepted industry guidelines. This is consistent with the guidance in SRP-LR Section 3.3.2.2.13.

The staff reviewed LRA Section 3.1.2.2.13 and the applicant's AMRs for its nickel-alloy
components in the RCPB against the staffs recommended regulatory criteria in SRP-LR
Section 3.3.2.2.13; AMR Item 31 in Table 1 of the GALL Report, Volume 1; and AMR items
IV.A2-12, IV.A2-19, IV.C2-13, IV.C2-21, IV.C2-24, IV.D1-4 in the GALL Report, Volume 2.

The staff verified that the applicant does include applicable AMR lines items in the LRA
Table 3.1.2-1 and 3.1.2-3 that align to the recommendations in AMRs IV.A2-12, IV.A2-19,
IV.C2-13, IV.C2-24, IV.D1-4 of the GALL Report, Volume 2, for the following nickel-alloy RCPB
components:

" Reactor vessel (RV) core support pads/lugs (aligning to GALL AMR IV.A2-12)

* BMI penetration nozzles/tubes (aligning to GALL AMR IV.A2-19)

* RV inlet/outlet nozzle safe end welds (for BVPS unit 2 only, aligning to GALL AMR
IV.C2-13)

" Pressurizer safe-end welds (aligning to GALL AMR IV.C2-24)

* SG primary safe-end welds (aligning to GALL AMR IV.D1-4)

The staff verified that the applicant has aligned the following additional AMRs on nickel-alloy
component cracking to either GALL AMR IV.A2-19, IV.C2-21, of IV.D1-4:

0 Nickel-alloy RV flange leakage detection tubes (aligning to GALL AMR IV.A2-19)

* BVPS Unit 2 nickel-alloy flexible hose (aligning to GALL AMR IV.C2-21)

* Steel SG tubesheets designed with nickel-alloy cladding (aligning to
GALL AMR IV.D1-4)

0 BVPS Unit 2 nickel-alloy SG drain tube (aligning to GALL AMR IV.D1-4)

For the nickel-alloy component commodity groups in these AMRs, the applicant conservatively
credits its ASME Section XI, Subsection IWB, IWC, and IWD Program and its Water Chemistry
Program to manage cracking due to PWSCC for the surfaces that are exposed to the borated
treated water environment. The staff has verified that the applicant also credits its commitments
for nickel-alloy components as an additional basis for managing cracking due to PWSCC, as
follows:

"For the Nickel-Alloy Nozzles and Penetrations Program, regarding activities for
managing the aging of nickel-alloy components and nickel-alloy clad components
susceptible to primary water stress corrosion cracking - PWSCC (other than
upper reactor vessel closure head nozzles and penetrations), BVPS commits to
develop a plant-specific aging management program that will implement
applicable:
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place a commitment on the UFSAR Supplement for the LRA to comply with applicable NRC 
Orders, Bulletins, and Generic Letters on PWSCC of nickel-alloy components and with staff
accepted industry guidelines. This is consistent with the guidance in SRP-LR Section 3.3.2.2.13. 

The staff reviewed LRA Section 3.1.2.2.13 and the applicant's AMRs for its nickel-alloy 
components in the RCPB against the staffs recommended regulatory criteria in SRP-LR 
Section 3.3.2.2.13; AMR Item 31 in Table 1 of the GALL Report, Volume 1; and AMR items 
IV.A2-12, IV.A2-19, IV.C2-13, IV.C2-2.1, IV.C2-24, IV.D1-4 in the GALL Report, Volume 2. 

The staff verified that the applicant does include applicable AMR lines items in the LRA 
Table 3.1.2-1 and 3.1.2-3 that align to the recommendations in AMRs IV.A2-12, IV.A2-19, 
IV.C2-13, IV.C2-24, IV.D1-4 of the GALL Report, Volume 2, for the following nickel-alloy RCPB 
components: 

• Reactor vessel (RV) core support pads/lugs (aligning to GALL AMR IV.A2-12) 

• BMI penetration nozzles/tubes (aligning to GALL AMR IV.A2-19) 

• RV inlet/outlet nozzle safe end welds (for BVPS unit 2 only, aligning to GALL AMR 
IV.C2-13) 

• Pressurizer safe-end welds (aligning to GALL AMR IV.C2-24) 

• SG primary safe-end welds (aligning to GALL AMR IV.D1-4) 

The staff verified that the applicant has aligned the following additional AMRs on nickel-alloy 
component cracking to either GALL AMR IV.A2-19, IV.C2-21, of IV.D1-4: 

• Nickel-alloy RV flange leakage detection tubes (aligning to GALL AMR IV.A2-19) 

• BVPS Unit 2 nickel-alloy flexible hose (aligning to GALL AMR IV.C2-21) 

• Steel SG tubesheets designed with nickel-alloy cladding (aligning to 
. GALL AMR IV.D1-4) 

• BVPS Unit 2 nickel-alloy SG drain tube (aligning to GALL AMR IV.D1-4) 

For the nickel-alloy component commodity groups in these AMRs, the applicant conservatively 
credits its ASME Section XI, Subsection IWB, IWC, and IWD Program and its Water Chemistry 
Program to manage cracking due to PWSCC for the surfaces that are exposed to the borated 
treated water environment. The staff has verified that the applicant also credits its commitments 
for nickel-alloy components as an additional basis for managing cracking due to PWSCC, as 
follows: 

"For the Nickel-Alloy Nozzles and Penetrations Program, regarding activities for 
managing the aging of nickel-alloy components and nickel-alloy clad components 
susceptible to primary water stress corrosion cracking - PWSCC (other than 
upper reactor vessel closure head nozzles and penetrations), BVPS commits to 
develop a plant-specific aging management program that will implement 
applicable: 
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1. NRC Orders, Bulletins and Generic Letters; and,
2. Staff-accepted industry guidelines."

The staff verified that the applicant includes this commitment in Commitment No. 15 of LRA
UFSAR Supplement Table A.4-1 for BVPS Unit 1 and in Commitment No. 17 of LRA UFSAR
Supplement Table A.5-1 for BVPS Unit 2.

Based on this review, the staff determined that the programs and commitments credited by the
applicant for its nickel-alloy Class 1 components are in conformance with the staff's
recommended criteria in SRP-LR Section 3.1.2.2.13; AMR Item 31 in Table 1 of the GALL
Report, Volume 1, and GALL AMR items IV.A2-12, IV.A2-19, IV.C2-13, IV.C2-21, IV.C2-24,
IV.D1-4, and are acceptable.

The staff has verified that the RV inlet/outlet nozzle safe-end welds at BVPS Unit 1 are
fabricated from stainless steel welds. Therefore, the staff concludes that the LRA does not need
to include an AMR in the LRA that aligns to GALL AMR IV.C2-13 for the RV inlet/outlet nozzle
safe-end welds at BVPS Unit 1. The staff has verified that the applicant's AMRs for the stainless
steel RV inlet/outlet nozzle safe-end welds at BVPS Unit 1 appropriately align to and are entirely
consistent with the staff recommendations in GALL AMR IV.A2-15. The staff has evaluated
these AMR items in SER Section 3.1.2.1 as AMR items that have been verified to be entirely
consistent with the GALL Report.

The staff noted that WCAP-1 5474-A, "License Renewal Evaluation: Aging Management
Evaluation for Pressurizers", as approved in the staff's safety evaluation of October 26, 2000,
provides the generic basis the Westinghouse designed PWRs (including the BVPS units). In this
report, Westinghouse Electric Corporation (WEC) identifies that the nickel-alloy locations in
Westinghouse-designed pressurizers are those for the safe end welds for the pressurizer safety,
relief, spray and surge nozzles. The staff noted that the AMRs for these safe-end welds align to
GALL AMR IV.C2-24. The staff also noted that AMR IV.C2-21 in the GALL Report, Volume 2
provides the staffs AMR recommendations for managing cracking due to pressurized water
stress corrosion cracking pressurizer instrumentation penetrations, heater sheaths and sleeves,
heater bundle diaphragm plate, and manways and flanges that are fabricated from nickel-alloy
materials or are designed with internal nickel-alloy cladding. In RAI 3.1.2.2.13-1, the staff asked
the applicant to clarify whether or not the pressurizer instrumentation penetrations, heater
sheaths and sleeves, heater bundle diaphragm plate, and manways and flanges that are
fabricated from nickel-alloy materials or are designed with internal nickel-alloy cladding.

The applicant responded to RAI 3.1.2.2.13-1 in a letter dated July 21, 2008. In this response,
the applicant clarified that the only nickel-alloy components in the BVPS pressurizers are the
safe ends welds for the BVPS Unit 1 and Unit 2 pressurizer spray nozzles, relief nozzles, and
safety nozzles, and the safe end weld for the BVPS Unit 2 pressurizer surge line nozzle. The
applicant clarified that the AMRs for these nozzle safe end welds have been aligned to GALL
AMR IV.C2-4. The staff reviewed WCAP-15474-A, "License Renewal Evaluation: Aging
Management Evaluation for Pressurizers," and verified that the report confirms that the
pressurizer spray nozzle, relief nozzle, and safety nozzle safe end welds at BVPS Unit 1 and
Unit 2 and the presssurizer surge nozzle safe- end weld at BVPS Unit 2 are fabricated from
nickel-alloy filler welds. The staff verified that the applicant aligned its AMRs for these
nickel-alloy safe-end welds to GALL AMR IV.C2-24 and that in these AMRs, the applicant
credited its Water Chemistry Program, ASME Section XI Inservice Inspection, Subsections IWB,
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1. NRC Orders, Bulletins and Generic Letters; and, 
2. Staff-accepted industry guidelines." 

The staff verified that the applicant includes this commitment in Commitment No. 15 of LRA 
UFSAR Supplement Table A.4-1 for BVPS Unit 1 and in Commitment No. 17 of LRA UFSAR 
Supplement Table A.5-1 for BVPS Unit 2. 

Based on this review, the staff determined that the programs and commitments credited by the 
applicant for its nickel-alloy Class 1 components are in conformance with the staff's 
recommended criteria in SRP-LR Section 3.1.2.2.13; AMR Item 31 in Table 1 of the GALL 
Report, Volume 1, and GALL AMR items IV.A2-12, IV.A2-19, IV.C2-13, IV.C2-21, IV.C2-24, 
IV.D1-4, and are acceptable. 

The staff has verified that the RV inlet/outlet nozzle safe-end welds at BVPS Unit 1 are 
fabricated from stainless steel welds. Therefore, the staff concludes that the LRA does not need 
to include an AMR in the LRA that aligns to GALL AMR IV.C2-13 forthe RV inlet/outlet nozzle 
safe-end welds at BVPS Unit 1. The staff has verified that the applicant's AMRs for the stainless 
steel RV inlet/outlet nozzle safe-end welds at BVPS Unit 1 appropriately align to and are entirely 
consistent with the staff recommendations in GALL AMR IV.A2-15. The staff has evaluated 
these AMR items in SER Section 3.1.2.1 as AMR items that have been verified to be entirely 
consistent with the GALL Report. 

The staff noted that WCAP-15474-A, "License Renewal Evaluation: Aging Management 
Evaluation for Pressurizers", as approved in the staff's safety evaluation of October 26, 2000, 
provides the generic basis the Westinghouse designed PWRs (including the BVPS units). In this 
report, Westinghouse Electric Corporation (WEC) identifies that the nickel-alloy locations in 
Westinghouse-designed pressurizers are those for the safe end welds for the pressurizer safety, 
relief, spray and surge nozzles. The staff noted that the AMRs for these safe-end welds align to 
GALL AMR IV.C2-24. The staff also noted that AMR IV.C2-21 in the GALL Report, Volume 2 
provides the staffs AMR recommendations for managing cracking due to pressurized water 
stress corrosion cracking pressurizer instrumentation penetrations, heater sheaths and sleeves, 
heater bundle diaphragm plate, and manways and flanges that are fabricated from nickel-alloy 
materials or are designed with internal nickel-alloy cladding. In RAI 3.1.2.2.13-1, the staff asked 
the applicant to clarify whether or not the pressurizer instrumentation penetrations, heater 
sheaths and sleeves, heater bundle diaphragm plate, and manways and flanges that are 
fabricated from nickel-alloy materials or are designed with internal nickel-alloy cladding. 

The applicant responded to RAI 3.1.2.2.13-1 in a letter dated July 21, 2008. In this response, 
the applicant clarified that the only nickel-alloy components in the BVPS pressurizers are the 
safe ends welds for the BVPS Unit 1 and Unit 2 pressurizer spray nozzles, relief nozzles, and 
safety nozzles, and the safe end weld for the BVPS Unit 2 pressurizer surge line nozzle. The 
applicant clarified that the AMRs for these nozzle safe end welds have been aligned to GALL 
AMR IV.C2-4. The staff reviewed WCAP-15474-A, "License Renewal Evaluation: Aging 
Management Evaluation for Pressurizers," and verified that the report confirms that the 
pressurizer spray nozzle, relief nozzle, and safety nozzle safe end welds at BVPS Unit 1 and 
Unit 2 and the presssurizer surge nozzle safe- end weld at BVPS Unit 2 are fabricated from 
nickel-alloy filler welds. The staff verified that the applicant aligned its AMRs for these 
nickel-alloy safe-end welds to GALL AMR IV.C2-24 and that in these AMRs, the applicant 
credited its Water Chemistry Program, ASME Section XI Inservice Inspection, Subsections IWB, 
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IWC, and IWD Program, and commitments for nickel-alloy components to manage cracking due
to PWSCC in the nickel-alloy welds. The staff finds this to be acceptable because it is in
conformance with the staffs recommendations in GALL AMR IV.C2-24 and SRP-LR
Section 3.1.2.2.13.

The staff verified that WCAP-14574-NP-A does not identify Westinghouse-design pressurizer
instrumentation penetrations, heater sheaths and sleeves, heater bundle diaphragm plates, and
manways and flanges as pressurizer components that fabricated from nickel-alloy base metal
materials or that are designed with nickel-alloy filler welds or internal nickel-alloy cladding Based
on this review, staff verified that the applicant does not need to include any AMR items in the
LRA aligning to AMR IV.C2-21 in the GALL Report, Volume 2, on management of cracking due
to PWSCC in pressurizer instrumentation penetrations, heater sheaths and sleeves, heater
bundle diaphragm plate, and manways and flanges because the staff has verified that the BVPS
design does not include these components or that the design of these components at BVPS
does not include nickel-alloy materials or nickel-alloy cladding and instead that the applicant
manages cracking in these components through AMRs that align to either GALL AMR IV.C2-19
or IV.C2-20, The staff evaluates these AMR in SER Section 3.1.2.1 as AMR items that have
been verified to be entirely consistent with the GALL Report. RAI 3.1.2.2.13 is resolved.

Based on this review, the staff concludes that the programs and commitments credited by the
applicant for its nickel-alloy Class 1 components are acceptable because they are in
conformance with the staff's recommended aging management criteria in SRP-LR
Section 3.1.2.2.13; AMR Item 31 in Table 1 of the GALL Report, Volume 1, and in GALL AMR
item IV.A2-12, IV.A2-19, IV.C2-13, IV.C2-21, IV.C2-24, or IV.D1-4.

The staff also concludes that the applicant does not need to include an AMR item aligning to
GALL AMR IV.C2-13 for the nickel-alloy RV inlet/outlet nozzles and their associated safe-end
welds at BVPS Unit 1 because the nozzles and associated safe-end welds are not fabricated
from nickel-alloy materials. Instead, the staff has verified that the applicant's AMR for managing
cracking in the stainless steel RV inlet/outlet nozzle safe-end welds at BVPS Unit 1
appropriately aligns to and is entirely consistent with the staff recommendations in GALL AMR
IV.A2-1 5.

The staff also concludes that the applicant does not need to include any AMR items aligning to
AMR IV.C2-21 in the GALL Report, Volume 2, on management of cracking due to PWSCC in
pressurizer instrumentation penetrations, heater sheaths and sleeves, heater bundle diaphragm
plate, and manways and flanges because the staff has verified that the BVPS design does not
include these components or that the design of these components at BVPS does not include
nickel-alloy materials or nickel-alloy cladding. Instead, the staff has verified that the applicant's
AMR for managing cracking in the stainless steel components accomplished through AMRs that
align to and are entirely consistent with the staffs recommendations in either GALL AMR IV.C2-
19 or GALL AMR IV.C2-20.

Based on the programs identified above, the staff concludes that the applicant has
conservatively applied the criteria of SRP-LR Section 3.1.2.2.13 to manage cracking due to
PWSCC in the Class 1 nickel-alloy components that are exposed to the borated treated water
environment of the reactor coolant, and that for these components, the applicant has met the
criteria in SRP-LR Section SRP-LR Section 3.1.2.2.13 to manage this aging effect. For those
AMR items that apply to LRA Section 3.1.2.2.13, the staff determined that the LRA is consistent
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IWC, and IWD Program, and commitments for nickel-alloy components to manage cracking due 
to PWSCC in the nickel-alloy welds. The staff finds this to be acceptable because it is in 
conformance with the staff's recommendations in GALL AMR IV.C2-24 and SRP-LR 
Section 3.1.2.2.13. 

The staff verified that WCAP-14574-NP-A does not identify Westinghouse-design pressurizer 
instrumentation penetrations, heater sheaths and sleeves, heater bundle diaphragm plates, and 
manways and flanges as pressurizer components that fabricated from nickel-alloy base metal 
materials or that are designed with nickel-alloy filler welds or internal nickel-alloy cladding Based 
on this review, staff verified that the applicant does not need to include any AMR items in the 
LRA aligning to AMR IV.C2-21 in the GALL Report, Volume 2, on management of cracking due 
to PWSCC in pressurizer instrumentation penetrations, heater sheaths and sleeves, heater 
bundle diaphragm plate, and manways and flanges because the staff has verified that the BVPS 
design does not include these components or that the design of these components at BVPS 
does not include nickel-alloy materials or nickel-alloy cladding and instead that the applicant 
manages cracking in these components through AMRs that align to either GALL AMR IV.C2-19 
or IV.C2-20, The staff evaluates these AMR in SER Section 3.1.2.1 as AMR items that have 
been verified to be entirely consistent with the GALL Report. RAI 3.1.2.2.13 is resolved. 

Based on this review, the staff concludes that the programs and commitments credited by the 
applicant for its nickel-alloy Class 1 components are acceptable because they are in 
conformance with the staff's recommended aging management criteria in SRP-LR 
Section 3.1.2.2.13; AMR Item 31 in Table 1 of the GALL Report, Volume 1, and in GALL AMR 
item IV.A2-12, IV.A2-19, IV.C2-13, IV.C2-21 , IV.C2-24, or IV.D1-4. 

The staff also concludes that the applicant does not need to include an AMR item aligning to 
GALL AMR IV.C2-13 for the nickel-alloy RV inlet/outlet nozzles and their associated safe-end 
welds at BVPS Unit 1 because the nozzles and associated safe-end welds are not fabricated 
from nickel-alloy materials. Instead, the staff has verified that the applicant's AMR for managing 
cracking in the stainless steel RV inlet/outlet nozzle safe-end welds at BVPS Unit 1 
appropriately aligns to and is entirely consistent with the staff recommendations in GALL AMR 
IV.A2-:15. 

The staff also concludes that the applicant does not need to include any AMR items aligning to 
AMR IV.C2-21 in the GALL Report, Volume 2, on management of cracking due to PWSCC in 
pressurizer instrumentation penetrations, heater sheaths and sleeves, heater bundle diaphragm 
plate, and manways and flanges because the staff has verified that the BVPS design does not 
include these components or that the design of these components at BVPS does not include 
nickel-alloy materials or nickel-alloy cladding. Instead, the staff has verified that the applicant's 
AMR for managing cracking in the stainless steel components accomplished through AMRs that 
align toand are entirely consistent with the staff's recommendations in either GALL AMR IV.C2-
19 or GALL AMR IV.C2-20. 

Based on the programs identified above, the staff concludes that the applicant has 
conservatively applied the criteria of SRP-LR Section 3.1.2.2.13 to manage cracking due to 
PWSCC in the Class 1 nickel-alloy components that are exposed to the borated treated water 
environment of the reactor coolant, and that for these components, the applicant has met the 
criteria in SRP-LR Section SRP-LR Section 3.1.2.2.13 to manage this aging effect. For those 
AMR items that apply to LRA Section 3.1.2.2.13, the staff determined that the LRA is consistent 
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with the GALL Report and the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended functions will be maintained consistent with the CLB
during the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.1.2.2.14 Wall Thinning Due to Flow-Accelerated Corrosion

LRA Section 3.1.2.2.14 states that wall thinning due to flow-accelerated corrosion (loss of
material due to FAC) could occur in steam generator (SG) feedwater inlet rings and supports.

SRP-LR Section 3.1.2.2.14 states that loss of material due to FAC could occur in steam
generator feedwater inlet rings (feedrings) and supports. The SRP-LR Section and the AMR
items in the GALL Report that are based on this SRP-LR Section reference NRC IN 91-19,
"Steam Generator Feedwater Distribution Piping Damage," for monitoring for evidence of FAC
in SG components. In this SRP-LR section, the staff recommends that a plant-specific AMP be
evaluated because existing programs may not be capable of mitigating or detecting loss of
material due to FAC.

The staff noted that the GALL AMR that is based on the recommendations of SRP-
Section 3.1.2.2.14 is AMR Item IV.D1-26 and that in this AMR, the staff recommends that an
AMP be evaluated to manage loss of material due to FAC in recirculating SG feedwater rings
and their supports. The staff noted that the applicant credited its One-Time Inspection Program
(Section B.2.30) as the plant-specific AMP for managing loss of material due to FAC of the SG
feedwater rings.

GALL AMP XI.M32 states that one-time inspection programs are appropriate to use for cases
where:

(a) an aging effect is not expected to occur but the data is insufficient to rule it out
with reasonable confidence; (b) an aging effect is expected to progress very
slowly in the specified environment, but the local environment may be more
adverse than that generally expected; or (c) the characteristics of the aging effect
include a long incubation period.

The staff noted that in the LRA, the applicant identifies its One-Time Inspection Program as a
program that is consistent with the staff's recommendations in GALL AMP XI.M32, "One-Time
Inspection," and that the program is credited as a condition monitoring program that is used to
confirm the effectiveness of a preventative or mitigative type AMP (such as the Water Chemistry
Program) or to verify whether an aging effect is occurring if the aging effect is not expected or if
the growth of the aging effect is expected to occur at a very slow rate. The staff also verified that
the applicant's One-Time Inspection Program includes the SG feedrings.

The staff noted, however, that the applicant did not clarify in LRA Section 3.1.2.2.14 whether
loss of material due to FAC is anticipated to occur in the SG feedrings or supports, or if it is,
whether the progression of FAC in the components would only occur at an extremely slow
growth rate. As a result, the staff noted that Section 3.1.2.2.14 of the LRA did not provide
adequate justification for crediting the One-Time Inspection as the aging management basis in
lieu of proposing to use a periodic condition monitoring program for aging management of loss
of material due to FAC. In its LRA update dated December 19, 2008, the applicant amended
LRA Section 3.1.2.2.14 to provide additional justification on why it is acceptable to credit its
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with the GALL Report and the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended functions will be maintained consistent with the CLB 
during the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.1.2.2.14 Wall Thinning Due to Flow-Accelerated Corrosion 

LRA Section 3.1.2.2.14 states that wall thinning due to flow-accelerated corrosion (loss of 
material due to FAC) could occur in steam generator (SG) feedwater inlet rings and supports. 

SRP-LR Section 3.1.2.2.14 states that loss of material due to FAC could occur in steam 
generator feedwater inlet rings (feedrings) and supports. The SRP-LR Section and the AMR 
items in the GALL Report that are based on this SRP-LR Section reference NRC IN 91-19, 
"Steam Generator Feedwater Distribution Piping Damage," for monitoring for evidence of FAC 
in SG components. In this SRP-LR section, the staff recommends that a plant-specific AMP be 
evaluated because existing programs may not be capable of mitigating or detecting loss of 
material due to FAC. 

The staff noted that the GALL AMR that is based on the recommendations of SRP-
Section 3.1.2.2.14 is AMR Item IV.D1-26 and that in this AMR, the staff recommends that an 
AMP be evaluated to manage loss of material due to FAC in reCirculating SG feedwater rings 
and their supports. The staff noted that the applicant credited its One-Time Inspection Program 
(Section B.2.30) as the plant-specific AMP for managing loss of material due to FAC of the SG 
feedwater rings. 

GALL AMP XI.M32 states that one-time inspection programs are appropriate to use for cases 
where: 

(a) an aging effect is not expected to occur but the data is insufficient to rule it out 
with reasonable confidence; (b) an aging effect is expected to progress very 
slowly in the specified environment, but the local environment may be more 
adverse than that generally expected; or (c) the characteristics of the aging effect 
include a long incubation period. 

The staff noted that in the LRA, the applicant identifies its One-Time Inspection Program as a 
program that is consistent with the staff's recommendations in GALL AMP XI.M32, "One-Time 
Inspection," and that the program is credited as a condition monitoring program that is used to 
confirm the effectiveness of a preventative or mitigative type AMP (such as the Water Chemistry 
Program) or to verify whether an aging effect is occurring if the aging effect is not expected or if 
the growth of the aging effect is expected to occur at a very slow rate. The staff also verified that 
the applicant's One-Time Inspection Program includes the SG feedrings. 

The staff noted, however, that the applicant did not clarify in LRA Section 3.1.2.2.14 whether 
loss of material due to FAC is anticipated to occur in the SG feedrings or supports, or if it is, 
whether the progression of FAC in the components would only occur at an extremely slow 
growth rate. As a result, the staff noted that Section 3.1.2~2.14 of the LRA did not provide 
adequate justification for crediting the One-Time Inspection as the aging management basis in 
lieu of proposing to use a periodic condition monitoring program for aging management of loss 
of material due to FAC. In its LRA update dated December 19, 2008, the applicant amended 
LRA Section 3.1.2.2.14 to provide additional justification on why it is acceptable to credit its 
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One-Time Inspection Program to manage FAC in these SG feedrings and supports. In this
letter, the applicant clarified that there has not been any FAC detected in the SG feedrings and
supports during inspections that were performed in response to the event identified in
IN 91-19 and that as a result of this, the One-Time Inspection Program is a valid program to
credit to verify that FAC is not occurring in these components or if it is, that it is progressing a
very slow rate. GALL AMP XI.M32, "One-Time Inspection states that applicant's may credit
One-time Inspection Programs for cases where: (1) an aging effect is not expected to occur but
the data is insufficient to rule it out with reasonable confidence; (2) an aging effect is expected
to progress very slowly in the specified environment, but the local environment may be more
adverse than that generally expected; (3) the characteristics of the aging effect include a long
incubation period; or (4) provide additional assurance that aging that has not yet manifested
itself is not occurring, or that the evidence of aging shows that the aging is so insignificant that
an aging management program is not warranted. Based on this review, the staff finds the
applicant's amended basis to be acceptable because it is consistent with statement in GALL
AMP XI.M32, "One-Time Inspection," on when it is appropriate to credit One-time Inspection
Programs for aging management.

Based on the programs identified above, the staff concludes that the applicant's programs meet
SRP-LR Section 3.1.2.2.14 criteria. For those line items that apply to LRA Section 3.1.2.2.14,
the staff determines that the LRA is consistent with the GALL Report and that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB during the period of extended operation,
as required by 10 CFR 54.21 (a)(3).

3.1.2.2.15 Changes in Dimensions Due to Void Swelling

LRA Section 3.1.2.2.15 addresses the applicant's evaluation on whether the recommended
guidance in SRP-LR Section 3.1.2.2.12, "Changes in Dimensions Due to Void Swelling," is
applicable to the BVPS LRA. In this Section of the LRA, the applicant states that changes in
dimensions could occur in the reactor vessel internal (RVI) components made from stainless
steel (including cast austenitic stainless steel [CASS]) and nickel-alloy materials as a result of
void swelling.

The applicant states that it credits its commitments for the PWR RVI components to manage
changes in dimensions of stainless steel, CASS, and nickel-alloy RVI components as a result of
void swelling and includes these commitments in Commitment No. 18 of Unit 1 UFSAR
Supplement Table A4-1 and Commitment No. 20 of Unit 2 UFSAR Supplement Table A5-1, as
follows:

(1) Participate in the industry programs applicable to BVPS Unit 1/Unit 2 for
investigating and managing aging effects on reactor internals;

(2) Evaluate and implement the results of the industry programs as applicable to
the BVPS Unit 1/Unit 2 reactor internals; and,

(3) Upon completion of these programs, but not less than 24 months before
entering the period of extended operation, submit an inspection plan for the
BVPS Unit 1/Unit 2 reactor internals to the NRC for review and approval."
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One-Time Inspection Program to manage FAC in these SG feedrings and supports. In this 
letter, the applicant clarified that there has not been any FAC detected in the SG feedrings and 
supports during inspections that were performed in response to the event identified in 
IN 91'-19 and that as a result of this, the One-Time Inspection Program is a valid program to 
credit to verify that FAC is not occurring in these components or if it is, that it is progressing a 
very slow rate. GALL AMP XI,M32, "One-Time Inspection states that applicant's may credit 
One-time Inspection Programs for cases where: (1) an aging effect is not expected to occur but 
the data is insufficient to rule it out with reasonable confidence; (2) an aging effect is expected 
to progress very slowly in the specified environment, but the local environment may be more 
adverse than that generally expected; (3) the characteristics of the aging effect include a long 
incubation period; or (4) provide additional assurance that aging that has not yet manifested 
itself is not occurring, or that the evidence of aging shows that the aging is so insignificant that 
an aging management program is not warranted. Based on this review, the staff finds the 
applicant's amended basis to be acceptable because it is consistent with statement in GALL 
AMP XI,M32, "One-Time Inspection," on when it is appropriate to credit One-time Inspection 
Programs for aging management. 

Based on the programs identified above, the staff concludes that the applicant's programs meet 
SRP-LR Section 3.1.2.2.14 criteria. For those line items that apply to LRA Section 3.1.2.2.14, 
the staff determines that the LRA is consistent with the GALL Report and that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
furiction(s) will be maintained consistent with the CLB during the period of extended operation, 
as required by 10 CFR 54.21(a)(3). 

3.1.2.2.15 Changes in Dimensions Due to Void Swelling 

LRA Section 3.1.2.2.15 addresses the applicant's evaluation on whether the recommended 
guidance in SRP-LR Section 3.1.2.2.12, "Changes in Dimensions Due to Void Swelling," is 
applicable to the BVPS LRA. In this Section of the LRA, the applicant states that changes in 
dimensions could occur in the reactor vessel internal (RVI) components made from stainless 
steel (including cast austenitic stainless steel [CASS]) and nickel-alloy materials as a result of 
void swelling. 

The applicant states that it credits its commitments for the PWR RVI components to manage 
changes in dimensions of stainless steel, CASS, and nickel-alloy RVI components as a result of 
void swelling and includes these commitments in Commitment No. 18 of Unit 1 UFSAR 
Supplement Table A4-1 and Commitment No. 20 of Unit 2 UFSAR Supplement Table A5-1, as 
follows: 

(1) Participate in the industry programs applicable to BVPS Unit 1/Unit 2 for 
investigating and managing aging effects on reactor internals; 

(2) Evaluate and implement the results of the industry programs as applicable to 
the BVPS Unit 1/Unit 2 reactor internals; and, 

(3) Upon completion of these programs, but not less than 24 months before 
entering the period of extended operation, submit an inspection plan for the 
BVPS Unit 1/Unit 2 reactor internals to the NRC for review and approval." 
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SRP-LR Section 3.1.2.2.15 provides the following guidance on aging management of changes
in dimensions in stainless steel, CASS, or nickel-alloy PWR RVI components as a result of void
swelling:

"Changes in dimensions due to void swelling could occur in stainless steel and
nickel-alloy PWR reactor internal components exposed to reactor coolant. The
GALL Report recommends no further aging management review if the applicant
provides a commitment in the FSAR Supplement to (1) participate in the industry
programs for investigating and managing aging effects on reactor internals; (2)
evaluate and implement the results of the industry programs as applicable to the
reactor internals; and (3) upon completion of these programs, but not less than
24 months before entering the period of extended operation, submit an
inspection plan for reactor internals to the NRC for review and approval."

For RVI components in Westinghouse-designed PWRs, SRP-LR Section 3.1.2.2.15 invokes
AMR Item 33 in Table 1 of the GALL Report, Volume 1, and AMR items IV.B2-1,
IV.B2-4, IV.B2-7, IV.B2-11, IV.B2-15, IV.B2-19, IV.B2-23, IV.B2-27, IV.B2-29, IV.B2-35,
IV.B2-39, and IV.B2-41 in the GALL Report, Volume 2, as applicable to the management of
changes in dimension due to void swelling in baffle/former assembly plates; baffle/former
assembly bolts; core barrel (CB), CB flange, CB outlet nozzles, and thermal shield; flux thimble
guide tubes in the instrument support structure; fuel alignment pins, lower support plate column
bolts, and clevis insert bolts in the lower internals assembly; lower core plates and radial keys
and clevis inserts in the lower internals assembly; lower support castings/forgings and lower
support plate columns in the lower internals assembly; RCCA guide tube bolts and support pins
in the RCCS guide tube assembly; RCCA guide tubes in the RCCA guide tube assembly; upper
support columns in the upper internals assembly; upper support column bolts, upper core plate
alignment pins, and fuel alignment pins in the upper internals assembly; and upper support
plate, upper core plate, and hold-down springs in the upper internals assembly. In these GALL
AMRs, the staff states that no aging management is necessary if the applicant incorporates a
commitment on UFSAR supplement to: "(1) participate in the industry programs for investigating
and managing aging effects on reactor internals; (2) evaluate and implement the results of the
industry programs as applicable to the reactor internals; and (3) upon completion
of these programs, but not less than 24 months before entering the period of extended
operation, submit an inspection plan for reactor internals to the NRC for review and approval."
This is consistent with the guidance in SRP-LR Section 3.1.2.2.15.

The staff reviewed LRA Section 3.1.2.2.15 and the applicant's AMRs of management of
changes in dimensions due to void swelling of specific BVPS RVI components against the
staff's recommended regulatory criteria in SRP-LR Section 3.1.2.2.12; AMR Item 33 in Table 1
of the GALL Report, Volume 1; and AMR items IV.B2-1, IV.B2-4, IV.B2-7, IV.B2-1 1, IV.B2-15,
IV.B2-19, IV.B2-23, IV.B2-27, IV.B2-29, IV.B2-35, IV.B2-39, and IV.B2-41 in the GALL Report,
Volume 2.

The staff verified that the applicant does include applicable AMR items in LRA Table 3.1.2-2 that
align to and conform with the recommendations in GALL AMR items IV.B2-1, IV.B2-4, IV.B2-7,
IV.B2-11, IV.B2-15, IV.B2-19, IV.B2-23, IV.B2-27, IV.B2-29, IV.B2-35, IV.B2-39, and IV.B2-41 to
manage changes in dimensions due to void swelling in the baffle/former assembly plates;
baffle/former assembly bolts; core barrel (CB), CB flange, CB outlet nozzles, and thermal shield;
flux thimble guide tubes in the instrument support structure; fuel alignment pins, lower support
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SRP-LR Section 3.1.2.2.15 provides the following guidance on aging management of changes 
in dimensions in stainless steel, CASS, or nickel-alloy PWR RVI components as a result of void 
swelling: 

"Changes in dimensions due to void swelling could occur in stainless steel and 
nickel-alloy PWR reactor internal components exposed to reactor coolant. The 
GALL Report recommends no further aging management review if the applicant 
provides a commitment in the FSAR Supplement to (1) participate in the industry 
programs for investigating and managing aging effects on reactor internals; (2) 
evaluate and implement the results of the industry programs as applicable to the 
reactor internals; and (3) upon completion of these programs, but not less than 
24 months before entering the period of extended operation, submit an 
inspection plan for reactor internals to the NRC for review and approval." 

For RVI components in Westinghouse-designed PWRs, SRP-LR Section 3.1.2.2.15 invokes 
AMR Item 33 in Table 1 of the GALL Report, Volume 1, and AMR items IV.B2-1, 
IV.B2-4, IV.B2-7, IV.B2-11, IV.B2-15, IV.B2-19, IV.B2-23, IV.B2-27, IV.B2-29, IV.B2-35, 
IV.B2-39, and IV.B2-41 in the GALL Report, Volume 2, as applicable to the management of 
changes in dimension due to void swelling in baffle/former assembly plates; baffle/former 
assembly bolts; core barrel (CB), CB flange, CB outlet nozzles, and thermal shield; flux thimble 
guide tubes in the instrument support structure; fuel alignment pins, lower support plate column 
bolts, and clevis insert bolts in the lower internals assembly; lower core plates and radial keys 
and clevis inserts in the lower internals assembly; lower support castings/forgings and lower 
support plate columns in the lower internals assembly; RCCA guide tube bolts and support pins 
in the RCCS guide tube assembly; RCCA guide tubes in the RCCA guide tube assembly; upper 
support columns in the upper internals assembly; upper support column bolts, upper core plate 
alignment pins, and fuel alignment pins in the upper internals assembly; and upper support 
plate, upper core plate, and hold-down springs in the upper internals assembly. In these GALL 
AMRs, the staff states that no aging management is necessary if the applicant incorporates a 
commitment on UFSAR supplement to: "(1) participate in the industry programs for investigating 
and managing aging effects on reactor internals; (2) evaluate and implement the results of the 
industry programs as applicable to the reactor internals; and (3) upon completion 
of these programs, but not less than 24 months before entering the period of extended 
operation, submit an inspection plan for reactor internals to the NRC for review and approval." 
This is consistent with the guidance in SRP-LR Section 3.1.2.2.15. 

The staff reviewed LRA Section 3.1.2.2.15 and the applicant's AMRs of management of 
changes in dimensions due to void swelling of specific BVPS RVI components against the 
staff's recommended regulatory criteria in SRP-LR Section 3.1.2.2.12; AMR Item 33 in Table 1 
of the GALL Report, Volume 1; and AMR items IV.B2-1, IV.B2-4, IV.B2-7, IV.B2-11, IV.B2-15, 
IV.B2-19, IV.B2-23, IV.B2-27, IV.B2-29, IV.B2-35, IV.B2-39, and IV.B2-41 in the GALL Report, 
Volume 2. 

The staff verified that the applicant does include applicable AMR items in LRA Table 3.1.2-2 that 
align to and conform with the recommendations in GALL AMR items IV.B2-1, IV.B2-4, IV.B2-7, 
IV.B2-11, IV.B2-15, IV.B2-19, IV.B2-23, IV.B2-27, IV.B2-29, IV.B2-35, IV.B2-39, and IV.B2-41 to 
manage changes in dimensions due to void swelling in the baffle/former assembly plates; 
baffle/former assembly bolts; core barrel (CB), CB flange, CB outlet nozzles, and thermal shield; 
flux thimble guide tubes in the instrument support structure; fuel alignment pins, lower support 
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plate column bolts, and clevis insert bolts in the lower internals assembly; lower core plates and
radial keys and clevis inserts in the lower internals assembly; lower support castings/forgings
and lower support plate columns in the lower internals assembly; RCCA guide tube bolts and
support pins in the RCCS guide tube assembly; RCCA guide tubes in the RCCA guide tube
assembly; upper support columns in the upper internals assembly; upper support column bolts,
upper core plate alignment pins, and fuel alignment pins in the upper internals assembly; and
upper support plate, upper core plate, and hold-down springs in the upper internals assembly as
a result of exposing the components to the reactor coolant.

The staff also verified that applicant has conservatively aligned its AMRs on changes in
dimensions due to void swelling for the following additional stainless steel RVI components to
either GALL AMR IV.B2-4, IV.B2-1 1, IV.B2-19, IV.B2-23, or IV.B2-41, as follows:

* core barrel assembly bolts (aligning to GALL AMR IV.B2-4)

* thermocouple conduits in the instrumentation support structures (aligning to GALL
AMR IV.B2-11)

diffuser plate in the lower internals assembly (specific to BVPS Unit 1, aligning to GALL
AMR IV.B2-19)

secondary core support, head vessel alignment pin, and head cooling spray nozzles in
the lower internals assemblies (aligning to GALL AMR IV.B2-23)

upper core plates, upper support plate and support assemblies in the upper internals
assemblies (aligning to GALL AMR IV.B2-41)

The staff finds this to be acceptable because the applicant has determined that the material of
fabrication, environment, and aging effect for the components are the same as those identified
for the commodity groups addressed in the respective GALL AMRs and because it is in
conformance with Footnote C Type "2" AMRs, as provided in the latest edition of the license
renewal guidelines in NEI Report #NEI-95-10, Revision 6 [June 15, 2005], and which was
endorsed by the NRC in NUREG-1.188, Revision 1 [September 2005].

For these stainless steel, CASS, or nickel-alloy RVI components, the staff verified that the
applicant credits its commitments for PWR RVI components to manage changes in dimensions
due to void swelling, as follows:

"For the PWR Vessel Internals Program, regarding activities for managing the
aging of Reactor Vessel internal components and structures, BVPS commits to:

(1) Participate in the industry programs applicable to BVPS Unit 1/Unit 2 for
investigating and managing aging effects on reactor internals;

(2) Evaluate and implement the results of the industry programs as applicable to
the BVPS Unit 1/Unit 2 reactor internals; and,

(3) Upon completion of these programs, but not less than 24 months before
entering the period of extended operation, submit an inspection plan for the
BVPS Unit 1/Unit 2 reactor internals to the NRC for review and approval."
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plate column bolts, and clevis insert bolts in the lower internals assembly; lower core plates and 
radial keys and clevis inserts in the lower internals assembly; lower support castings/forgings 
and lower support plate columns in the lower internals assembly; RCCA guide tube bolts and 
support pins in the RCCS guide tube assembly; RCCA guide tubes in the RCCA guide tube 
assembly; upper support columns in the upper internals assembly; upper support column bolts, 
upper core plate alignment pins, and fuel alignment pins in the upper internals assembly; and 
upper support plate, upper core plate, and hold-down springs in the upper internals assembly as 
a result of exposing the components to the reactor coolant. 

The staff also verified that applicant has conservatively aligned its AMRs on changes in 
dimensions due to void swelling for the following additional stainless steel RVI components to 
either GALL AMR IV.B2-4, IV.B2-11, IV.B2-19, IV.B2-23, or IV.B2-41, as follows: 

• core barrel assembly bolts (aligning to GALL AMR IV.B2-4) 

• thermocouple conduits in the instrumentation support structures (aligning to GALL 
AMR IV.B2-11) 

• diffuser plate in the lower internals assembly (specific to BVPS Unit 1, aligning to GALL 
AMR IV.B2-19) 

• secondary core support, head vessel alignment pin, and head cooling spray nozzles in 
the lower internals assemblies (aligning to GALL AMR IV.B2-23) 

• upper core plates, upper support plate and support assemblies in the upper internals 
assemblies (aligning to GALL AMR IV.B2-41) 

The staff finds this to be acceptable because the applicant has determined that the material of 
fabrication, environment, and aging effect for the components are the same as those identified 
for the commodity groups addressed in the respective GALL AMRs and because it is in 
conformance with Footnote C Type "2" AMRs, as provided in the latest edition of the license 
renewal guidelines in NEI Report #NEI-95-10, Revision 6 [June 15, 2005], and which was 
endorsed by the NRC in NUREG-1.188, Revision 1 [September 2005]. 

For these stainless steel, CASS, or nickel-alloy RVI components, the staff verified that the 
applicant credits its commitments for PWR RVI components to manage changes in dimensions 
due to void swelling, as follows: 

"For the PWR Vessel Internals Program, regarding activities for managing the 
aging of Reactor Vessel internal components and structures, BVPS commits to: 

(1) Participate in the industry programs applicable to BVPS Unit 1/Unit 2 for 
investigating and managing aging effects on reactor internals; 

(2) Evaluate and implement the results of the industry programs as applicable to 
the BVPS Unit 1/Unit 2 reactor internals; and, 

(3) Upon completion of these programs, but not less than 24 months before 
entering the period of extended operation, submit an inspection plan for the 
BVPS Unit 1/Unit 2 reactor internals to the NRC for review and approval." 
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The staff verified that the applicant includes this commitment in Commitment No. 18 of LRA
UFSAR Supplement Table A.4-1 for BVPS Unit 1 and in Commitment No. 20 of LRA UFSAR
Supplement Table A.5-1 for BVPS Unit 2. Based on this review, the staff finds that the applicant
has credited an acceptable AMR basis to manage changes in dimensions due to void swelling
in the stated core/former assembly, lower internals assembly, core barrel assembly, upper
internals assembly, and instrumentation support structure components because the
commitments credited to further evaluate these components, and to manage changes in
dimensions due to void swelling of these components, have been verified to be in conformance
with the staff's recommended criteria in SRP-LR Section 3.1.2.2.15 and the GALL AMRs that
are invoked by this SRP-LR section.

Based on the commitments identified and discussed above, the staff concludes that the
applicant has conservatively applied the criteria of SRP-LR Section 3.1.2.2.15 to manage
changes in dimensions due to void swelling in the stated core/former assembly, lower internals
assembly, core barrel assembly, upper internals assembly, and instrumentation support
structure components, and that for these components, the applicant has met the criteria in SRP-
LR Section SRP-LR Section 3.1.2.2.15 to manage this aging effect. For those AMR items that
apply to LRA Section 3.1.2.2.15, the staff determined that the LRA is consistent with the GALL
Report and the applicant has demonstrated that the effects of aging will be adequately managed
so that the intended functions will be maintained consistent with the CLB during the period of
extended operation, as required by 10 CFR 54.21 (a)(3).

3.1.2.2.16 Cracking Due to Stress Corrosion Cracking and Primary Water Stress Corrosion
Cracking

Control Rod Drive Head Penetration Pressure Housings and Primary Side Steam Generator
Heads, Tubesheets, and Welds. LRA Section 3.1.2.2.16.1 addresses the applicant's evaluation
on whether the recommended guidance in SRP-LR Section 3.1.2.2.16.1, "Cracking Due to
Stress Corrosion Cracking and Primary Water Stress Corrosion Cracking, Control Rod Drive
Head Penetration Pressure Housings and Primary Side Steam Generator Heads, Tubesheets,
and Welds," is applicable to the BVPS LRA. In this Section of the LRA, the applicant states that
cracking due to stress corrosion cracking (SCC) and/or primary water stress corrosion cracking
(PWSCC) could occur in the primary coolant side of the BVPS steam generator (SG) upper and
lower heads, tubesheets, and tube-to-tubesheet welds made or clad with stainless steel or
nickel-alloy.

The applicant states that it credits its Water Chemistry Program and its ASME Section Xl
Inservice Inspection, Subsections IWB, IWC, and IWD Program to manage cracking due to
SCC or PWSCC in the stainless steel or Nickel-component surfaces that are exposed to the
reactor coolant.

The applicant clarifies that BVPS does not have nickel-alloy pressure housings. The applicant
clarifies that its AMR on PWSCC-induced cracking of its nickel-alloy components, nozzles and
welds is addressed in LRA Table 3.1.1, AMR item 3.1.1-31 with associated LRA
Section 3.1.2.2.13, AMR item 3.1.1-65, and AMR item 3.1.1-69.

SRP-LR Section 3.1.2.2.16.1 provides the following guidance on aging management of cracking
due SCC and/or PWSCC in the primary coolant side of PWR steam generator upper and lower
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The staff verified that the applicant includes this commitment in Commitment No. 18 of LRA 
UFSAR Supplement Table AA-1 for BVPS Unit 1 and in Commitment No. 20 of LRA UFSAR 
Supplement Table A.5-1 for BVPS Unit 2. Based on this review, the staff finds that the applicant 
has credited an acceptable AMR basis to manage changes in dimensions due to void swelling 
in the stated core/former assembly, lower internals assembly, core barrel assembly, upper 
internals assembly, and instrumentation support structure components because the 
commitments credited to further evaluate these components, and to manage changes in 
dimensions due to void swelling of these components, have been verified to be in conformance 
with the staff's recommended criteria in SRP-LR Section 3.1.2.2.15 and the GALL AMRs that 
are invoked by this SRP-LR section. 

Based on the commitments identified and discussed above, the staff concludes that the 
applicant has conservatively applied the criteria of SRP-LR Section 3.1.2.2.15 to manage 
changes in dimensions due to void swelling in the stated core/former assembly, lower internals 
assembly, core barrel assembly, upper internals assembly, and instrumentation support 
structure components, and that for these components, the applicant has met the criteria in SRP
LR Section SRP-LR Section 3.1.2.2.15 to manage this aging effect." For those AMR items that 
apply to LRA Section 3.1.2.2.15, the staff determined that the LRA is consistent with the GALL 
Report and the applicant has demonstrated that the effects of aging will be adequately managed 
so that the intended functions will be maintained consistent with the CLB during the period of 
extended operation, as required by 10 CFR 54.21 (a)(3). 

3.1.2.2.16 Cracking Due to Stress Corrosion Cracking and Primary Water Stress Corrosion 
Cracking 

Control Rod Drive Head Penetration Pressure Housings and Primary Side Steam Generator 
Heads, Tubesheets, and Welds. LRA Section 3.1.2.2.16.1 addresses the applicant's evaluation 
on whether the recommended guidance in SRP-LR Section 3.1.2.2.16.1, "Cracking Due to 
Stress Corrosion Cracking and Primary Water Stress Corrosion Cracking, Control Rod Drive 
Head Penetration Pressure Housings and Primary Side Steam Generator Heads, Tubesheets, 
and Welds," is applicable to the BVPS LRA. In this Section of the LRA, the applicant states that 
cracking due to stress corrosion cracking (SCC) and/or primary water stress corrosion cracking 
(PWSCC) could occur in the primary coolant side of the BVPS steam generator (SG) upper and 
lower heads, tubesheets, and tube-to-tubesheet welds made or clad with stainless steel or 
nickel-alloy. 

The applicant states that it credits its Water Chemistry Program and its ASME Section XI 
Inservice Inspection, Subsections IWB, IWC, and IWD Program to manage cracking due to 
SCC or PWSCC in the stainless steel or Nickel-component surfaces that are exposed to the 
reactor coolant. 

The applicant clarifies that BVPS does not have nickel-alloy pressure housings. The applicant 
clarifies that its AMR on PWSCC-induced cracking of its nickel-alloy components, nozzles and 

. welds is addressed in LRA Table 3.1.1, AMR item 3.1.1-31 with associated LRA 
Section 3.1.2:2.13, AMR item 3.1.1-65, and AMR item 3.1.1-69. 

SRP-LR Section 3.1.2.2.16.1 provides the following guidance on aging management of cracking 
due SCC and/or PWSCC in the primary coolant side of PWR steam generator upper and lower 
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heads, tubesheets, and tube-to-tubesheet welds made or clad with stainless steel or nickel-alloy
materials:

"Cracking due to SCC could occur on the primary coolant side of PWR steel
steam generator upper and lower heads, tubesheets, and tube-to-tube sheet
welds made or clad with stainless steel. Cracking due to PWSCC could occur on
the primary coolant side of PWR steel steam generator upper and lower heads,
tubesheets, and tube-to-tube sheet welds made or clad with nickel-alloy. The
GALL Report recommends ASME Section XI ISI and control of water chemistry
to manage this aging and recommends no further aging management review for
PWSCC of nickel-alloy if the applicant complies with applicable NRC Orders and
provides a commitment in the FSAR supplement to implement applicable (1)
Bulletins and Generic Letters and (2)
staff-accepted industry guidelines."

SRP-LR Section 3.1.2.2.16.1 invokes AMR Item 35 in Table 1 of the GALL Report, Volume 1,
and AMR item IV.D2-4 in the GALL Report Volume 2, as applicable to the management of
cracking due to SCC and/or PWSCC in the primary coolant side of PWR steel steam generator
upper and lower heads, tubesheets, and tube-to-tubesheet welds clad with stainless steel or
nickel-alloy materials in once-through steam generators. In these AMR items, the staff
recommends that the Water Chemistry Program and the ASME Section XI Inservice Inspection,
Subsections IWB, IWC, and IWD Program be credited to manage cracking due to SCC and/or
PWSCC in these stainless steel or nickel-alloy clad components as a result of exposure to the
reactor coolant. For the components clad with nickel-alloy materials, the staff also recommends
that the applicant include a commitment on the UFSAR Supplement to implement applicable (1)
Bulletins and Generic Letters and (2) staff-accepted industry guidelines. This is consistent with
the guidance in SRP-LR Section 3.1.2.2.16.1.

The staff reviewed LRA Section 3.1.2.2.16.1 and the applicant's AMRs of management of
cracking due to SCC and/or PWSCC in the steam generator upper and lower heads,
tubesheets, and tube-to-tubesheet welds made or clad with nickel-alloy, and in the stainless
steel control rod drive mechanism (CRDM) pressure housings, against the staff's recommended
regulatory criteria in SRP-LR Section 3.1.2.2.16.1; AMR Item 35 in Table 1 of the GALL Report,
Volume 1; and AMR item IV.D2-4 in the GALL Report, Volume 2.

The staff verified that the applicant has conservatively aligned this item to its evaluation of the
stainless steel CRDM pressure housings. The staff also verified that the applicant's AMRs to
manage cracking in these housings are given in LRA Table 3.1.1, AMR Item 3.1.1-34, and in
AMR items 49 and 50 in LRA Table 3.1.2-1, as applicable to the management of cracking due to
SCC and/or PWSCC in the surfaces of the stainless steel CRDM pressure housings that are
exposed to the reactor coolant. In these AMRs, the applicant identifies that the AMRs are
entirely consistent with the NRC's recommended AMR criteria in AMR item 34 of the GALL
Report, Volume 1, and AMR item IV.A2-11 in the GALL Report, Volume 2, without exception.
The staff has verified that, consistent with guidelines in SRP-LR Section 3.1.2.2.16.1, the
applicant credits its Water Chemistry Program and ASME Section XI Inservice Inspection,
Subsections IWB, IWC, and IWD Program to manage cracking due to SCC and/or PWSCC in
the stainless steel housing surfaces that are exposed to the reactor coolant. The staff finds this
aging management approach to be acceptable because it is consistent with the criteria and
AMPs recommended for aging management of cracking in SRP-LR Section 3.1.2.2.16.1.
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heads, tubesheets, and tube-to-tubesheet welds made or clad with stainless steel or nickel-alloy 
materials: 

"Cracking due to SCC could occur on the primary coolant side of PWR steel 
steam generator upper and lower heads, tubesheets, and tube-to-tube sheet 
welds made or clad with stainless steel. Cracking due to PWSCC could occur on 
the primary coolant side of PWR steel steam generator upper and lower heads, 
tubesheets, and tube-to-tube sheet welds made or clad with nickel-alloy. The 
GALL Report recommends ASME Section XI lSI and control of water chemistry 
to manage this aging and recommends no further aging management review for 
PWSCC of nickel-alloy if the applicant complies with applicable NRC Orders and 
provides a commitment in the FSAR supplement to implement applicable (1) 
Bulletins and Generic Letters and (2) 
staff-accepted industry guidelines." 

SRP-LR Section 3.1.2.2.16.1 invokes AMR Item 35 in Table 1 of the GALL Report, Volume 1, 
and AMR item IV.D2-4 in the GALL Report Volume 2, as applicable to the management of 
cracking due to SCC and/or PWSCC in the primary coolant side of PWR steel steam generator 
upper and lower heads, tubesheets, and tube-to-tubesheet welds clad with stainless steel or 
nickel-alloy materials in once-through steam generators. In these AMR items, the staff 
recommends that the Water Chemistry Program and the ASME Section Xllnservice Inspection, 
Subsections IWB, IWC, and IWD Program be credited to manage cracking due to SCC and/or 
PWSCC in these stainless steel or nickel-alloy clad components as a result of exposure to the 
reactor coolant. For the components clad with nickel-alloy materials, the staff also recommends 
that the applicant include a commitment on the UFSAR Supplement to implement applicable (1) 
Bulletins and Generic Letters and (2) staff-accepted industry guidelines. This is consistent with 
the guidance in SRP-LR Section 3.1.2.2.16.1. 

The staff reviewed LRA Section 3.1.2.2.16.1 and the applicant's AMRs of management of 
cracking due to SCC and/or PWSCC in the steam generator upper and lower heads, 
tubesheets, and tube-to-tubesheet welds made or clad with nickel-alloy, and in the stainless 
steel control rod drive mechanism (CRDM) pressure housings, against the staffs recommended 
regulatory criteria in SRP-LR Section 3.1.2.2.16.1; AMR Item 35 in Table 1 of the GALL Report, 
Volume 1; and AMR item IV.D2-4in the GALL Report, Volume 2. 

The staff verified that the applicant has conservatively aligned this item to its evaluation of the 
stainless steel CRDM pressure housings. The staff also verified that the applicant's AMRs to 
manage cracking in these housings are given in LRA Table 3.1.1, AMR Item 3.1.1-34, and in 
AMR items 49 and 50 in LRA Table 3.1.2-1, as applicable to the management of cracking due to 
SCC and/or PWSCC in the surfaces of the stainless steel CRDM pressure housings that are 
exposed to the reactor coolant. In these AMRs, the applicant identifies that the AMRs are 
entirely consistent with the NRC's recommended AMR criteria in AMR item 34 of the GALL 
Report, Volume 1, and AMR item IV.A2-11 in the GALL Report, Volume 2, without exception. 
The staff has verified that, consistent with guidelines in SRP-LR Section 3.1.2.2.16.1 ,the 
applicant credits its Water Chemistry Program and ASME Section XI Inservice Inspection, 
Subsections IWB, IWC, and IWD Program to manage cracking due to SCC and/or PWSCC in 
the stainless steel housing surfaces that are exposed to the reactor coolant. The staff finds this 
aging management approach to be acceptable because it is consistent with the criteria and 
AMPs recommended for aging management of cracking in SRP-LR Section 3.1.2.2.16.1. 
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The staff verified that the steam generators (SGs) at BVPS are Westinghouse designed
recirculating SGs (Model 54F for BVPS Unit 1 and Model 51 M for BVPS Unit 2). Based on this
review, the staff finds that the staffs guidance criteria in SRP-LR Section 3.1.2.2.16-1, AMR
Item 35 in Table 1 of the GALL Report, Volume 1; and AMR item IV.D2-4 in the GALL Report,
Volume 2, are not applicable to BVPS SG designs. Instead, the staff has also verified that the
applicant provides its AMRs on management of cracking due to SCC and/or PWSCC in the
steel SG tubesheets and associated tube-to-tubesheet welds that are clad with nickel-alloy
material in LRA Table 3.1.1, AMR Item 3.1.1-31, and in AMR items 233, 234, and 235 in LRA
Table 3.1.2-3. The staff verified that the applicant further evaluates cracking due to SCC and/or
PWSCC of these components in LRA Section 3.1.2.2.13. The staff provides its evaluation of the
applicant's AMR basis for managing cracking due to SCC and/or PWSCC in for these nickel-
alloy components in SER Section 3.1.2.2.13.

The staff has verified that the SG heads and shells at BPVS are not clad with nickel-alloy or
stainless steel materials and are not exposed to the reactor coolant. The staff has verified that,
instead, the BVPS SG shells and heads are fabricated from steel materials and that the internal
surfaces of the SG shells and heads are exposed to a secondary feedwater/steam environment.
The staff verified that the GALL Report does not identify that cracking due to SCC is an aging
effect requiring management for these steel SG components under exposure to a secondary
feedwater/steam environment.

Based on the programs identified above, the staff concludes that the applicant has
conservatively applied the criteria of SRP-LR Section 3.1.2.2.16.1 to manage cracking due to
SCC and/or PWSCC in the surfaces of the stainless steel CRDM pressure housings that are
exposed to the reactor coolant, and that for these components, the applicant has met the criteria
in SRP-LR Section 3.1.2.2.16.1 to manage this aging effect. For those CRDM pressure
housings AMR items that apply to LRA Section 3.1.2.2.16.1, the staff determined that the LRA is
consistent with the GALL Report and the applicant has demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with the
CLB during the period of extended operation, as required by 10 CFR 54.21(a)(3).

The staff also concludes that SRP-LR Section 3.1.2.2.16.1 is not applicable to the AMRs on
management of cracking due to SCC and/or PWSCC in the BVPS SG components because the
SRP-LR section, and the AMR items in the GALL Report, Volume 1, and the GALL Report,
Volume 2, invoked by the SRP-LR section, is applicable once-through SG designs, and
because the SG designs at BVPS are recirculating SGs.

Cracking Due to SCC and PWSCC of Pressurizer Spray Heads. LRA Section 3.1.2.2.16.2
addresses the applicant's evaluation on whether the recommended guidance in SRP-LR
Section 3.1.2.2.16.2, "Cracking Due to Stress Corrosion Cracking and Primary Water Stress
Corrosion Cracking, Pressurizer Spray Heads," is applicable to the BVPS LRA. In this Section of
the LRA, the applicant identifies that the pressurizer spray head at BVPS is fabricated from cast
austenitic stainless steel (CASS) and that the component is designed with a stainless steel
coupling and locking bar. The applicant's states that cracking due to stress corrosion cracking
(SCC) and/or primary water stress corrosion cracking (PWSCC) is a aging effect requiring
management (AERM) for the BVPS pressurizer spray heads.
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The staff verified that the steam generators (SGs) at BVPS are Westinghouse designed 
recirculating SGs (Model 54F for BVPS Unit 1 and Model 51 M for BVPS Unit 2). Based on this 
review, the staff finds that the staffs guidance criteria in SRP-LR Section 3.1.2.2.16-1, AMR 
Item 35 in Table 1 of the GALL Report, Volume 1; and AMR item IV.D2-4 in the GALL Report, 
Volume 2, are not applicable to BVPS SG deSigns. Instead, the staff has also verified that the 
applicant provides its AMRs on management of cracking due to SCC and/or PWSCC in the 
steel SG tubesheets and associated tube-to-tubesheet welds that are clad with nickel-alloy 
material in LRA Table 3.1.1, AMR Item 3.1.1-31, and in AMR items 233, 234, and 235 in LRA 
Table 3.1.2-3. The staff verified that the applicant further evaluates cracking due to SCC and/or 
PWSCC of these components in LRA Section 3.1.2.2.13. The staff provides its evaluation of the 
applicant's AMR basis for managing cracking due to SCC and/or PWSCC in for these nickel
alloy components in SER Section 3.1.2.2.13. 

The staff has verified that the SG heads and shells at BPVS are not clad with nickel-alloy or 
stainless steel materials and are not exposed to the reactor coolant.·The staff has verified that, 
instead, the BVPS SG shells and heads are fabricated from steel materials and that the internal 
surfaces of the SG shells and heads are exposed to a secondary feedwater/steam environment. 
The staff verified that the GALL Report does not identify that cracking due to SCC is an aging 
effect requiring management for these steel SG components under exposure to a secondary 
feedwaterlsteam environment. 

Based on the programs identified above, the staff concludes that the applicant has 
conservatively applied the criteria of SRP-LR Section 3.1.2.2.16.1 to manage cracking due to 
SCC and/or PWSCC in the surfaces of the stainless steel CRDM pressure housings that are 
exposed to the reactor coolant, and that for these components, the applicant has met the criteria 
in SRP-LR Section 3.1.2.2.16.1 to manage this aging effect. For those CRDM pressure 
housings AMR items that apply to LRA Section 3.1.2.2.16.1, the staff determined that the LRA is 
consistent with the GALL Report and the applicant has demonstrated that the effects of aging 
will be adequately managed so that the intended functions will be maintained consistent with the 
CLB during the period of extended operation, as required by 10 CFR 54.21(a)(3). 

The staff also concludes that SRP-LR Section 3.1.2.2.16.1 is not applicable to the AMRs on 
management of cracking due to SCC and/or PWSCC in the BVPS SG components because the 
SRP-LR section, and the AMR items in the GALL Report, Volume 1, and the GALL Report, 
Volume 2, invoked by the SRP-LR section, is applicable once-through SG designs, and 
because the SG designs at BVPS are reCirculating SGs. 

Cracking Due to SCC and PWSCC of Pressurizer Spray Heads. LRA Section 3.1.2.2.16.2 
addresses the applicant's evaluation on whether the recommended guidance in SRP-LR 
Section 3.1.2.2.16.2, "Cracking Due to Stress Corrosion Cracking and Primary Water Stress 
Corrosion Cracking, Pressurizer Spray Heads," is applicable to the BVPS LRA. In this Section of 
the LRA, the applicant identifies that the pressurizer spray head at BVPS is fabricated from cast 
austenitic stainless steel (CASS) and that the component is designed with a stainless steel 
coupling and locking bar. The applicant's states that cracking due to stress corrosion cracking 
(SCC) and/or primary water stress corrosion cracking (PWSCC) is a aging effect requiring 
management (AERM) for the BVPS pressurizer spray heads. 

3-251 



The applicant states that it credits its Water Chemistry Program to manage cracking due to SCC
and/or PWSCC in the pressurizer spray heads, and that the One-Time Inspection Program is
credited to verify the effectiveness of the Water Chemistry Program in managing cracking due to
SCC and/or PWSCC in pressurizer spray heads. The applicant clarifies that the associated
commitment mentioned in SRP-LR Section 3.1.2.2.16.2 is not necessary because the
pressurizer spray heads are not fabricated from nickel-alloy materials.

SRP-LR Section 3.1.2.2.16.2 provides the following guidance on aging management of cracking
due SCC and/or PWSCC in PWR pressurizer spray heads:

"Cracking due to SCC could occur on stainless steel pressurizer spray heads.
Cracking due to PWSCC could occur on nickel-alloy pressurizer spray heads.
The existing program relies on control of water chemistry to mitigate this aging
effect. The GALL Report recommends one-time inspection to confirm that
cracking is not occurring. For nickel-alloy welded spray heads, the GALL Report
recommends no further aging management review if the applicant complies with
applicable NRC Orders and provide a commitment in the FSAR supplement to
implement applicable (1) Bulletins and Generic Letters and (2) staff-accepted
industry guidelines."

SRP-LR Section 3.1.2.2.16.2 invokes AMR Item 36 in Table 1 of the GALL Report, Volume 1,
and AMR item IV.C2-17 in the GALL Report Volume 2, as applicable to the management of
SCC in pressurizer spray heads made from stainless steel or PWSCC in pressurzier spray
heads made from nickel-alloy. In these AMRs, the staff recommends that the Water Chemistry
Program be credited to manage cracking due to SCC and/or PWSCC in the pressurizer spray
head, and that the One-Time Inspection Program be credited to verify the effectiveness of the
Water Chemistry Program in managing this aging effect. For pressurizer spray heads made
from nickel-alloy materials, the staff also recommends that a commitment on the UFSAR
supplement be made to implement: (1) applicable NRC Bulletins and Generic Letters, and (2)
staff-accepted industry guidelines. This is consistent with the guidance in SRP-LR
Section 3.1.2.2.1.16.2.

The staff reviewed LRA Section 3.1.2.2.16.2 and the applicant's AMRs of management of
cracking due to SCC and/or PWSCC in the pressurizer spray heads against the staffs
recommended criteria in SRP-LR Section 3.1.2.2.16.2; AMR Item 36 in Table 1 of the GALL
Report, Volume 1; and AMR item IV.C2-17 in the GALL Report, Volume 2.

The staff verified that, in the LRA, the applicant identifies that the pressurizer spray heads at
BPVS are fabricated from CASS, which is a special form of stainless steel. The staff also
verified that the applicant does include applicable AMR items in LRA Table 3.1.2-3 that align to
and conform with the recommendations in GALL AMR item IV.C2-17 to manage cracking due to
SCC and/or PWSCC in the CASS pressurizer spray heads and that in these AMRs, the
applicant credits its Water Chemistry Program to manage cracking due to SCC and/or PWSCC
in the CASS pressurizer spray heads as a result of exposure to the reactor coolant. The staff
also verified that the applicant credits its One-Time Inspection Program to verify the
effectiveness of Water Chemistry Program in managing this aging effect. The staff finds that the
applicant's crediting of these programs for aging management of cracking due to SCC and/or
PWSCC in the pressurizer spray heads is consistent with the staff aging management criteria in
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The applicant states that it credits its Water Chemistry Program to manage cracking due to SCC 
and/or PWSCC in the pressurizer spray heads, and that the One-Time Inspection Program is 
credited to verify the effectiveness of the Water Chemistry Program in managing cracking due to 
SCC and/or PWSCC in pressurizer spray heads. The applicant clarifies that the associated 
commitment mentioned in SRP-LR Section 3.1.2.2.16.2 is not necessary because the 
pressurizer spray heads are not fabricated from nickel-alloy materials. 

SRP-LR Section 3.1.2.2.16.2 provides the following guidance on aging management of cracking 
due SCC and/or PWSCC in PWR pressurizer spray heads: 

"Cracking due to SCC could occur on stainless steel pressurizer spray heads. 
Cracking due to PWSCC could occur on nickel-alloy pressurizer spray heads. 
The existing program relies on control of water chemistry to mitigate this aging 
effect. The GALL Report recommends one-time inspection to confirm that 
cracking is not occurring. For nickel-alloy welded spray heads, the GALL Report 
recommends no further aging management review if the applicant complies with 
applicable NRC Orders and provide a commitment in the FSAR supplement to 
implement applicable (1) Bulletins and Generic Letters and (2) staff-accepted 
industry guidelines." 

SRP-LR Section 3.1.2.2.16.2 invokes AMR Item 36 in Table 1 of the GALL Report, Volume 1, 
and AMR item IV.C2-17 in the GALL Report Volume 2, as applicable to the management of 
SCC in pressurizer spray heads made from stainless steel or PWSCC in pressurzier spray 
heads made from nickel-alloy. In these AMRs, the staff recommends that the Water Chemistry 
Program be credited to manage cracking due to SCC and/or PWSCC in the pressurizer spray 
head, and that the One-Time Inspection Program be credited to verify the effectiveness of the 
Water Chemistry Program in managing this aging effect. For pressurizer spray heads made 
from nickel-alloy materials, the staff also recommends that a commitment on the UFSAR 
supplement be made to implement: (1) applicable NRC Bulletins and Generic Letters, and (2) 
staff-accepted industry guidelines. This is consistent with the guidance in SRP-LR 
Section 3.1.2.2.1.16.2. 

The staff reviewed LRA Section 3.1.2.2.16.2 and the applicant's AMRs of management of 
cracking due to SCC and/or PWSCC in the pressurizer spray heads against the staffs 
recommended criteria in SRP-LR Section 3.1.2.2.16.2; AMR Item 36 in Table 1 of the GALL 
Report, Volume 1; and AMR item IV.C2-17 in the GALL Report, Volume 2. 

The staff verified that, in the LRA, the applicant identifies that the pressurizer spray heads at 
BPVS are fabricated from CASS, which is a special form of stainless steel. The staff also 
verified that the applicant does include applicable AMR items in LRA Table 3.1.2-3 that align to 
and conform with the recommendations in GALL AMR item IV.C2-17 to manage cracking due to 
SCC and/or PWSCC in the CASS pressurizer spray heads and that in these AMRs, the 
applicant credits its Water Chemistry Program to manage cracking due to SCC and/or PWSCC 
in the CASS pressurizer spray heads as a result of exposure to the reactor coolant. The staff 
also verified that the applicant credits its One-Time Inspection Program to verify the 
effectiveness of Water Chemistry Program in managing this aging effect. The staff finds that the 
applicant's crediting of these programs for aging management of cracking due to SCC and/or 
PWSCC in the pressurizer spray heads is consistent with the staff aging management criteria in 
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SRP-LR Section 3.1.2.2.16.2; AMR Item 36 in Table 1 of the GALL Report, Volume 1; and AMR
item IV.C2-17 in the GALL Report, Volume 2, and is acceptable.

In RAI 3.1.2.2.16.2-1, the staff asked the applicant to clarify whether or not the CASS
pressurizer spray heads are secured to the pressurizer upper head using a nickel-alloy weld
material, and if so, to justify why the commitment mentioned SRP-LR Section 3.1.2.2.16.2 and
in GALL AMR item IV.C2-17 has not been credited for aging management cracking due to SCC
and/or PWSCC in the pressurizer spray heads at BVPS.

The applicant responded to RAI 3.1.2.2.16.2-1 in a letter dated July 21, 2008. In this letter, the
applicant explained that there are no nickel-alloy components or weld material associated with
the pressurizer spray heads within the pressurizers. The applicant further explained that the
spray heads at both units are fabricated of cast austenitic stainless steel and are secured by
threading to spray head couplings (pipes) and locking bars, which are fabricated of stainless
steel. The applicant also stated that these components are compared to the GALL Report, row
IV.C2-17, for management of cracking in LRA Table 3.1.2-3, rows 126 and 127. The applicant
stated that, LRA Table 3.1.1, Item Number 3.1.1-36, and Further Evaluation
Section 3.1.2.2.16.2 explains that the pressurizer spray heads are fabricated from cast
austenitic stainless steel and not from nickel-alloy.

The applicant however, stated that the pressurizer spray nozzle safe end welds (external to the
pressurizer upper head) at both units are nickel-, and are compared to NUREG-1801, row
IV.C2-24, for management of cracking in LRA Table 3.1.2-3, items 111, 112, and 113. For this
example the applicant identified LRA Table 3.1.1, Item Number 3.1.1-31, and Further Evaluation
Section 3.1.2.2.13. The applicant provided commitments for the nickel-alloy components and
nickel-alloy clad components in LRA Table A.4-1, "Unit 1 License Renewal Commitments," Item
Number 15, and Table A.5-1, "Unit 2 License Renewal Commitments," Item Number 17, to
develop a plant-specific aging management program that will implement applicable (1) NRC
Orders, Bulletins and Generic Letters, and (2) staff-accepted industry guidelines.

The staff reviewed the applicant's response and LRA Section 3.1.2.2.16.2 and finds that it
adequately explains that the pressurizer spray nozzles within the pressurizer steam space are
fabricated from cast austenitic stainless steel and not from nickel-alloy. On this basis the staff
finds acceptable that a no commitment regarding nickel-alloy spray head inspection is required
because the pressurizer spray head is not fabricated from nickel-alloy material or secured using
a nickel-alloy bimetallic filler metal. Further, the applicant's Water Chemistry Program and One-
Time Inspection Program would mitigate and detect the cracking to assure the intended function
of the pressurizer nozzle spray heads during the period of extended operation in accordance
with GALL Report AMR Item IV.C2-17.

Based on this review, the staff found that the applicant's basis for crediting of the Water
Chemistry Program and the One-Time Inspection Program to manage cracking due to SCC
and/or PWSCC, or IASCC in the pressurizer spray heads is acceptable because it is consistent
with the staff's recommendations and criteria in SRP-LR Section 3.1.2.2.16.2, and the GALL
AMRs invoked by this SRP-LR section. Therefore the staff's concern in RAI 3.1.2.2.16.2-1 is
resolved.

Based on the programs identified above, the staff concludes that the applicant has
conservatively applied the criteria of SRP-LR Section 3.1.2.2.16.2 to manage cracking due to
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SRP-LR Section 3.1.2.2.16.2; AMR Item 36 in Table 1 of the GALL Report, Volume 1; and AMR 
item IV.C2-17 in the GALL Report, Volume 2, and is acceptable. 

In RAI 3.1.2.2.16.2-1, the staff asked the applicant to clarify whether or not the CASS 
pressurizer spray heads are secured to the pressurizer upper head using a nickel-alloy weld 
material, and if so, to justify why the commitment mentioned SRP-LR Section 3.1.2.2.16.2 and 
in GALL AMR item IV.C2-17 has not been credited for aging management cracking due to SCC 
and/or PWSCC in the pressurizer spray heads at BVPS. 

The applicant responded to RAI 3.1.2.2.16.2-1 in a letter dated July 21,2008. In this letter, the 
applicant explained that there are no nickel-alloy components or weld material associated with 
the pressurizer spray heads within the pressurizers. The applicant further explained that the 
spray heads at both units are fabricated of cast austenitic stainless steel and are secured by 
threading to spray head couplings (pipes) and locking bars, which are fabricated of stainless 
steel. The applicant also stated that these components are compared to the GALL Report, row 
IV.C2-17, for management of cracking in LRA Table 3.1.2-3, rows 126 and 127. The applicant 
stated that, LRA Table 3.1.1, Item Number 3.1.1-36, and Further Evaluation 
Section 3.1.2.2.16.2 explains that the pressurizer spray heads are fabricated from cast 
austenitic stainless steel and not from nickel-alloy. 

The applicant however, stated that the pressurizer spray nozzle safe end welds (external to the 
pressurizer upper head) at both units are nickel-, and are compared to NUREG-1801, row 
IV.C2-24, for management of cracking in LRA Table 3.1.2:-3, items 111, 112, and 113. For this 
example the applicant identified LRA Table 3.1.1, Item Number 3.1.1-31, and Further Evaluation 
Section 3.1.2.2.13. The applicant provided commitments for the nickel-alloy components and 
nickel-alloy clad components inLRA Table A.4-1, "Unit 1 License Renewal Commitments," Item 
Number 15, and Table A.5-1, "Unit 2 License Renewal Commitments," Item Number 17, to 
develop a plant-specific aging management program that will implement applicable (1) NRC 
Orders, Bulletins and Generic Letters, and (2) staff-accepted industry guidelines. 

The staff reviewed the applicant's response and LRA Section 3.1.2.2.16.2 and finds that it 
adequately explains that the pressurizer spray nozzles within the pressurizer steam space are 
fabricated from cast austenitic stainless steel and not from nickel-alloy. On this basis the staff 
finds acceptable that a no commitment regarding nickel-alloy spray head inspection is required 
because the pressurizer spray head is not fabricated from nickel-alloy material or secured using 
a nickel-alloy bimetallic filler metal. Further, the applicant's Water Chemistry Program and One
Time Inspection Program would mitigate and detect the cracking to assure the intended function 
of the pressurizer nozzle spray heads during the period of extended operation in accordance 
with GALL Report AMR Item IV.C2-17. 

Based on this review, the staff found that the applicant's basis for crediting of the Water 
Chemistry Program and the One-Time Inspection Program to manage cracking due to SCC 
and/or PWSCC, or IASCC in the pressurizer spray heads is acceptable because it is consistent 
with the staff's recommendations and criteria in SRP-LR Section 3.1.2.2.16.2, and the GALL 
AMRs invoked by this SRP-LR section. Therefore the staff's concern in RAI 3.1.2.2.16.2-1 is 
resolved. 

Based on the programs identified above, the staff concludes that the applicant has 
conservatively applied the criteria of SRP-LR Section 3.1.2.2.16.2 to manage cracking due to 

3-253 



SCC and/or PWSCC in the pressurizer spray heads, and that for these components, the
applicant has met the criteria in SRP-LR Section 3.1.2.2.16.2 to manage this aging effect. For
those AMR items that apply to LRA Section 3.1.2.2.9, the staff determined that the LRA is
consistent with the GALL Report and the applicant has demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with the
CLB during the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.1.2.2.17 Cracking Due to Stress Corrosion Cracking, Primary Water Stress Corrosion
Cracking, and Irradiation-Assisted Stress Corrosion Cracking

LRA Section 3.1.2.2.17 addresses the applicant's evaluation on whether the recommended
guidance in SRP-LR Section 3.1.2.2.17, "Cracking Due to Stress Corrosion Cracking, Primary
Water Stress Corrosion Cracking, and Irradiation-Assisted Stress Corrosion Cracking," is
applicable to the BVPS LRA. In this Section of the LRA, the applicant states that cracking due to
stress corrosion cracking (SCC), primary water stress corrosion cracking (PWSCC, a form of
SCC), or irradiation-assisted stress corrosion cracking (IASCC, a form of SCC) could occur in
the reactor vessel internal (RVI) components made from stainless steel or nickel-alloy materials.

The applicant states that it credits its commitments for PWR RVI components to manage
cracking due to SCC, PWSCC, or IASCC in the stainless steel or nickel-alloy RVI components
and includes these commitments in Commitment No. 18 of Unit 1 UFSAR Supplement Table
A4-1 and Commitment No. 20 of Unit 2 UFSAR Supplement Table A5-1, as follows:

"(1) Participate in the industry programs applicable to BVPS Unit 1/Unit 2 for
investigating and managing aging effects on reactor internals;

(2) Evaluate and implement the results of the industry programs as applicable
to the BVPS Unit 1/Unit 2 reactor internals; and,

(3) Upon completion of these programs, but not less than 24 months before
entering the period of extended operation, submit an inspection plan for
the BVPS Unit 1/Unit 2 reactor internals to the NRC for review and
approval."

SRP-LR Section 3.1.2.2.17 provides the following guidance on aging management of cracking
due to SCC, PWSCC, or IASCC in RVI components that are made from stainless steel or
nickel-alloy materials:

"Cracking due to stress corrosion cracking (SCC), primary water stress corrosion
cracking (PWSCC), and irradiation assisted stress corrosion cracking (IASCC)
could occur in PWR stainless steel and nickel-alloy reactor vessel internals
components. The existing program relies on control of water chemistry to
mitigate these effects. However, the existing program should be augmented to
manage these aging effects for reactor vessel internals components. The GALL
Report recommends no further aging management review if the applicant
provides a commitment in the FSAR Supplement to (1) participate in the industry
programs for investigating and managing aging effects on reactor internals; (2)
evaluate and implement the results of the industry programs as applicable to the
reactor internals; and (3) upon completion of these programs, but not less than
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SCC and/or PWSCC in the pressurizer spray heads, and that for these components, the 
applicant has met the criteria in SRP-LR Section 3.1.2.2.16.2 to manage this aging effect. For 
those AMR items that apply to LRA Section 3.1.2.2.9, the staff determined that the LRA is 
consistent with the GALL Report and the applicant has demonstrated that the effects of aging 
will be adequately managed so that the intended functions will be maintained consistent with the 
CLB during the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.1.2.2.17 Cracking Due to Stress Corrosion Cracking, Primary Water Stress Corrosion 
Cracking, and Irradiation-Assisted Stress Corrosion Cracking 

LRA Section 3.1.2.2.17 addresses the applicant's evaluation on whether the recommended 
guidance in SRP-LR Section 3.1.2.2.17, "Cracking Due to Stress Corrosion Cracking, Primary 
Water Stress Corrosion Cracking, and Irradiation-Assisted Stress Corrosion Cracking," is 
applicable to the BVPS LRA. In this Section of the LRA, the applicant states that cracking due to 
stress corrosion cracking (SCC), primary water stress corrosion cracking (PWSCC, a form of 
SCC), or irradiation-assisted stress corrosion cracking (IASCC, a form of SCC) could occur in 
the reactor ~essel internal (RVI) components made from stainless steel or nickel-alloy materials. 

The applicant states that it credits its commitments for PWR RVI components to manage 
cracking due to SCC, PWSCC, or IASCC in the stainless steel or nickel-alloy RVI components 
and includes these commitments in Commitment No. 18 of Unit 1 UFSAR Supplement Table 
A4-1 and Commitment No. 20 of Unit 2 UFSAR Supplement Table A5-1, as follows: 

"(1) Participate in the industry programs applicable to BVPS Unit 1/Unit 2 for 
investigating and managing aging effects on reactor internals; 

(2) Evaluate and implement the results of the industry programs as applicable 
to the BVPS Unit 1/Unit 2 reactor internals; and, 

(3) Upon completion of these programs, but not less than 24 months before 
entering the period of extended operation, submit an inspection plan for 
the BVPS Unit 1/Unit 2 reactor internals to the NRC for review and 
approval." 

SRP-LR Section 3.1.2.2.17 provides the following guidance on aging management of cracking 
due to SCC, PWSCC, or IASCC in RVI components that are made from stainless steel or 
nickel-alloy materials: 

"Cracking due to stress corrosion cracking (SCC), primary water stress corrosion 
cracking (PWSCC), and irradiation assisted stress corrosion cracking (IASCC) 
could occur in PWR stainless steel and nickel-alloy reactor vessel internals 
components. The existing program relies on control of water chemistry to 
mitigate these effects. However, the existing program should be augmented to 
manage these aging effects for reactor vessel internals components. The GALL 
Report recommends no further aging management review if the applicant 
provides a commitment in the FSAR Supplement to (1) participate in the industry 
programs for investigating and managing aging effects on reactor internals; (2) 
evaluate and implement the results of the industry programs as applicable to the 
reactor internals; and (3) upon completion of these programs, but not less than 
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24 months before entering the period of extended operation, submit an
inspection plan for reactor internals to the NRC for review and approval."

For RVI components in Westinghouse-designed PWRs, SRP-LR Section 3.1.2.2.12 invokes
AMR Item 37 in Table 1 of the GALL Report, Volume 1, and AMR items IV.B2-16, IV.B2-20,
IV.B2-28, and IV.B2-40 in the GALL Report, Volume 2, as applicable to the management of
cracking due to SCC, PWSCC, or IASCC in the fuel alignment pins, lower support plate column
bolts, and clevis insert pins of the lower internals assembly; lower core plates, radial keys, and
clevis inserts of the lower internals assembly; RCCA guide tube bolts and pins of the RCCA
assembly; and upper support column bolts, upper core plate alignment pins, and fuel alignment
pins of the upper core assembly as a result of exposure the components to the reactor coolant.
In these GALL AMRs, the staff states that no aging management is necessary if the applicant
incorporates a commitment on UFSAR supplement to: "(1) participate in the industry programs
for investigating and managing aging effects on reactor internals; (2) evaluate and implement
the results of the industry programs as applicable to the reactor internals; and (3) upon
completion of these programs, but not less than 24 months before entering the period of
extended operation, submit an inspection plan for reactor internals to the NRC for review and
approval." This is consistent with the guidance in SRP-LR Section 3.1.2.2.17.

The staff reviewed LRA Section 3.1.2.2.17 and the applicant's AMRs of management of
cracking due to SCC, PWSCC, or IASSC in specific BVPS RVI components against the staff's
recommended regulatory criteria in SRP-LR Section 3.1.2.2.17; AMR Item 37 in Table 1 of the
GALL Report, Volume 1; and AMR items IV.B2-16, IV.B2-20, IV.B2-28, and IV.B2-40 in the
GALL Report, Volume 2.

The staff verified that the applicant does include applicable AMR items in LRA Table 3.1.2-2 that
align to and conform with the recommendations in GALL AMRs AMR items IV.B2-16, IV.B2-20,
IV.B2-28, and IV.B2-40 to manage cracking due to SCC, PWSCC, or IASCC in the fuel
alignment pins, lower support plate column bolts, and clevis insert pins of the lower internals
assembly; lower core plates, radial keys, and clevis inserts of the lower internals assembly;
RCCA guide tube bolts and pins of the RCCA assembly; and upper support column bolts, upper
core plate alignment pins, and fuel alignment pins of the upper core assembly as a result of
exposing the components to the reactor coolant, and for some of these components to an
integrated neutron flux.

The staff also verified that applicant has conservatively aligned its AMRs on cracking due to
SCC, PWSCC, or IASCC of the BVPS Unit 1 diffuser plate to GALL AMR IV.B2-20. The staff
finds this to be acceptable because the applicant has determined that the material of fabrication,
environment, and aging effect for the components are the same as those identified for the
commodity groups addressed in the respective GALL AMRs and because it is in conformance
with Footnote C Type "2" AMRs, as provided in the latest edition of the license renewal
guidelines in NEI Report #NEI-95-10, Revision 6 [June 15, 2005], and which was endorsed by
the NRC in NUREG-1.188, Revision 1 [September 2005].

For these stainless steel or nickel-alloy RVI components, the staff verified that the applicant
credits its commitments for PWR RVI components to manage cracking due to SCC, PWSCC, or
IASCC in the stainless steel and nickel-alloy RVI components, as follows:
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24 months before entering the period of extended operation, submit an 
inspection plan for reactor internals to the NRC for review and approval." 

For RVI components in Westinghouse-designed PWRs, SRP-LR Section 3.1.2.2.12 invokes 
AMR Item 37 in Table 1 of the GALL Report, Volume 1, and AMR items IV.B2-16, IV.B2-20, 
IV.B2-28, and IV.B2-40 in the GALL Report, Volume 2, as applicable to the management of 
cracking due to SCC, PWSCC, or IASCC in the fuel alignment pins, lower support plate column 
bolts, and clevis insert pins of the lower internals assembly; lower core plates, radial keys, and 
clevis inserts of the lower internals assembly; RCCA guide tube bolts and pins of the RCCA 
assembly; and upper support column bolts, upper core plate alignment pins, and fuel alignment 
pins of the upper core assembly as a result of exposure the components to the reactor coolant. 
In these GALL AMRs, the staff states that no aging management is necessary if the applicant 
incorporates a commitment on UFSAR supplement to: "(1) participate in the industry programs 
for investigating and managing aging effects on reactor internals; (2) evaluate and implement 
the results of the industry programs as applicable to the reactor internals; and (3) upon 
completion of these programs, but not less than 24 months before entering the period of 
extended operation, submit an inspection plan for reactor internals to the NRC for review and 
approval." This is consistent with the guidance in SRP-LR Section 3.1.2.2.17. 

The staff reviewed LRA Section 3.1.2.2.17 and the applicant's AMRs of management of 
cracking due to SCC, PWSCC, or IASSC in specific BVPS RVI components against the staffs 
recommended regulatory criteria in SRP-LR Section 3.1.2.2.17; AMR Item 37 in Table 1 of the 
GALL Report, Volume 1; and AMR items IV.B2-16, IV.B2-20, IV.B2-28, and IV.B2-40 in the 
GALL Report, Volume 2. 

The staff verified that the applicant does include applicable AMR items in LRA Table 3.1.2-2 that 
align to and conform with the recommendations in GALL AMRs AMR items IV.B2-16, IV.B2-20, 
IV.B2-28, and IV.B2-40 to manage cracking due to SCC, PWSCC, or IASCC in the fuel 
alignment pins, lower support plate column bolts, and clevis insert pins of the lower internals 
assembly; lower core plates, radial keys, and clevis inserts of the lower internals assembly; 
RCCA guide tube bolts and pins of the RCCA assembly; and upper support column bolts, upper 
core plate alignment pins, and fuel alignment pins of the upper core assembly as a result of 
exposing the components to the reactor coolant, and for some of these components to an 
integrated neutron flux. 

The staff also verified that applicant has conservatively aligned its AMRs on cracking due to 
SCC, PWSCC, or IASCC of the BVPS Unit 1 diffuser plate to GALL AMR IV.B2-20. The staff 
finds this to be acceptable because the applicant has determined that the material of fabrication, 
environment, and aging effect for the components are the same as those identified for the 
commodity groups addressed in the respective GALL AMRs and because it is in conformance 
with Footnote C Type "2" AMRs, as provided in the latest edition of the license renewal 
guidelines in NEI Report #NEI-95-1 0, Revision 6 [June 15, 2005], and which was endorsed by 
the NRC in NUREG-1.188, Revision 1 [September 2005]. 

For these stainless steel or nickel-alloy RVI components, the staff verified that the applicant 
credits its commitments for PWR RVI components to manage cracking due to SCC, PWSCC, or 
IASCC in the stainless steel and nickel-alloy RVI components, as follows: 
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"For the PWR Vessel Internals Program, regarding activities for managing the
aging of Reactor Vessel internal components and structures, BVPS commits to:

(1) Participate in the industry programs applicable to BVPS Unit 1/Uni 2 for
investigating and managing aging effects on reactor internals;

(2) Evaluate and implement the results of the industry programs as applicable
to the BVPS Unit 1/Unit 2 reactor internals; and,

(3) Upon completion of these programs, but not less than 24 months before
entering the period of extended operation, submit an inspection plan for
the BVPS Unit 1/Unit 2 reactor internals to the NRC for review and
approval."

The staff verified that the applicant includes this commitment in Commitment No. 18 of LRA
UFSAR Supplement Table A.4-1 for BVPS Unit 1 and in Commitment No. 20 of LRA UFSAR
Supplement Table A.5-1 for BVPS Unit 2. As a result as this review, the staff finds that the
applicant has credited an acceptable AMR basis to manage cracking due to SCC, PWSCC. or
IASCC in the fuel alignment pins, lower support plate column bolts, and clevis insert pins of the
lower internals assembly; lower core plates, radial keys, and clevis inserts of the lower internals
assembly; RCCA guide tube bolts and pins of the RCCA assembly; and upper support column
bolts, upper core plate alignment pins, and fuel alignment pins of the upper core assembly
because the commitment credited to further evaluate these components, and to manage
cracking due to SCC, PWSCC, or IASCC in these components, have been verified to be in
conformance with the staffs recommended criteria in SRP-LR Section 3.1.2.2.17 and the GALL
AMRs that are invoked by this SRP-LR section.

Based on the commitments identified and discussed above, the staff concludes that the
applicant has conservatively applied the criteria of SRP-LR Section 3.1.2.2.17 to manage
cracking due to SCC, PWSCC, or IASCC in the fuel alignment pins, lower support plate column
bolts, and clevis insert pins of the lower internals assembly; lower core plates, radial keys, and
clevis inserts of the lower internals assembly; RCCA guide tube bolts and pins of the RCCA
assembly; and upper support column bolts, upper core plate alignment pins, and fuel alignment
pins of the upper core assembly, and that for these components, the applicant has met the
criteria in SRP-LR Section SRP-LR Section 3.1.2.2.17 to manage this aging effect. For those
AMR items that apply to LRA Section 3.1.2.2.17, the staff determined that the LRA is consistent
with the GALL Report and the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended functions will be maintained consistent with the CLB
during the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.1.2.2.18 Quality Assurance for Aging Management of Nonsafety-Related Components

SER Section 3.0.4 documents the staff's evaluation of the applicant's QA program.

3.1.2.3 AMR Results Not Consistent with or Not Addressed in the GALL Report

In LRA Tables 3.1.2-1 through 3.1.2-3, the staff reviewed additional details of the AMR results
for material, environment, AERM, and AMP combinations not consistent with or not addressed
in the GALL Report.

3-256

"For the PWR Vessel Internals Program, regarding activities for managing the 
aging of Reactor Vessel internal components and structures, BVPS commits to: 

(1) Participate in the industry programs applicable to BVPS Unit 1/Uni 2 for 
investigating and managing aging effects on reactor internals; 

(2) Evaluate and implement the results of the industry programs as applicable 
to the BVPS Unit 1/Unit 2 reactor internals; and, 

(3) Upon completion of these programs, but not less than 24 months before 
entering the period of extended operation, submit an inspection plan for 
the BVPS Unit 1/Unit 2 reactor internals to the NRC for review and 
approval." 

The staff verified that the applicant includes this commitment in Commitment No. 18 of LRA 
UFSAR Supplement Table A.4-1 for BVPS Unit 1 and in Commitment No. 20 of LRA UFSAR 
Supplement Table A.5-1 for BVPS Unit 2. As a result as this review, the staff finds that the 
applicant has credited an acceptable AMR basis to manage cracking due to SCC, PWSCC. or 
IASCC in the fuel alignment pins, lower support plate column bolts, and clevis insert pins of the 
lower internals assembly; lower core plates, radial keys, and clevis inserts of the lower internals 
assembly; RCCA guide tube bolts and pins of the RCCA assembly; and upper support column 
bolts, upper core plate alignment pins, and fuel alignment pins of the upper core assembly 
because the commitment credited to further evaluate these components, and to manage 
cracking due to SCC, PWSCC, or IASCC in these components, have been verified to be in 
conformance with the staffs recommended criteria in SRP-LR Section 3.1.2.2.17 and the GALL 
AMRs that are invoked by this SRP-LR section. 

Based on the commitments identified and discussed above, the staff concludes that the 
applicant has conservatively applied the criteria of SRP-LR Section 3.1.2.2.17 to manage 
cracking due to SCC, PWSCC, or IASCC in the fuel alignment pins, lower support plate column 
bolts, and clevis insert pins of the lower internals assembly; lower core plates, radial keys, and 
clevis inserts of the lower internals assembly; RCCA guide tube bolts and pins of the RCCA 
assembly; and upper support column bolts, upper core plate alignment pins, and fuel alignment 
pins of the upper core assembly, and that for these components, the applicant has met the 
criteria in SRP-LR Section SRP-LR Section 3.1.2.2.17 to manage this aging effect. For those 
AMR items that apply to LRA Section 3.1.2.2.17, the staff determined that the LRA is consistent 
with the GALL Report and the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended functions will be maintained consistent with the CLB 
during the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.1.2.2.18 Quality Assurance for Aging Management of Nonsafety-Related Components 

SER Section 3.0.4 documents the staff's evaluation of the applicant's QA program. 

3.1.2.3 AMR Results Not Consistent with or Not Addressed in the GALL Report 

. In LRA Tables 3.1.2-1 through 3.1.2-3, the staff reviewed additional details of the AMR results 
for material, environment, AERM, and AMP combinations not qonsistent with or not addressed 
in the GALL Report. ' 
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In LRA Tables 3.1.2-1 through 3.1.2-3, the applicant indicated, via notes F through J, which the
combination of component type, material, environment, and AERM does not correspond to a
line item in the GALL Report. The applicant provided further information about how it will
manage the aging effects. Specifically, note F indicates that the material for the AMR line item
component is not evaluated in the GALL Report. Note G indicates that the environment for the
AMR line item component and material is not evaluated in the GALL Report. Note H indicates
that the aging effect for the AMR line item component, material, and environment combination is
not evaluated in the GALL Report. Note I indicates that the aging effect identified in the GALL
Report for the line item component, material, and environment combination is not applicable.
Note J indicates that neither the component nor the material and environment combination for
the line item is evaluated in the GALL Report.

For component type, material, and environment combinations not evaluated in the GALL
Report, the staff reviewed the applicant's evaluation to determine whether the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation. The
staff's evaluation is documented in the following sections.

3.1.2.3.1 Reactor Vessel - Summary of Aging Management Evaluation - LRA Table 3.1.2-1

The staff reviewed LRA Table 3.1.2-1, which summarizes the results of AMR evaluations for the
reactor vessel component groups.

In LRA Table 3.2.2-1, line items 28 and 115, the applicant includes plant-specific AMRs on
managmement of cracking in the steel reactor vessel (RV) lifting lugs and steel refueling seal
ledge ring. In these AMRs, the applicant proposed to manage cracking of the steel component
surfaces that are exposed to air with borated water leakage using AMP B.2.2, ASME Section XI
inservice inspection, Subsections IWB, IWC, and IWD. The applicant stated that the aging
effect, cracking, is not in GALL for this component, material, environment combination. The staff
was not able to find either of these components in GALL or the SRP. The staff noted that,
although the GALL Report includes AMR items for steel exposed to air with reactor coolant
leakage in Chapter IV, Reactor Vessel, Internals, and Reactor Coolant System, the AMRs are
applicable to steel bolted connections, and thus, the AMP recommended for management of
cracking in the bolted components is the Bolting Intergrity Program (GALL AMP XI.M18).

The staff noted that the components addressed in these plant-specific AMRs are not bolted
connections. As a result, the staff noted that the applicant has credited its ASME Section XI
Inservice Inspection, Subsections IWB, IWC, and IWD Program (LRA AMP B.2.2) to manage
cracking in these steel RV components. The staff has verified that the applicant's ASME
Section Xl Inservice Inspection Subsections IWB, IWC, and IWD Program is a valid condition
monitoring program to credit to ASME Code Class 1 components including the RV lifting lugs
and the refueling seal ledge. The staff reviewed the applicant's ASME Section XI Inservice
Inspection, Subsections IWB, IWC, and IWD (B.2.2) and its evaluation is documented in SER
Section 3.0.3.2.1. The staff's evaluation includes its basis for concluding that the applicant's is
consistent with the staff recommended program element in GALL AMP XI.M1, "Inservice
Inspection Subsections IWB, IWC, and IWD," with the exception that the applicant is using the
1989 Edition of the ASME Code rather than the 2001 Edition with the 2003 Addenda. This
exception has been reviewed by the staff and has been found to be acceptable. Therefore, the
staff finds that the applicant's proposal to credit its ASME Section XI Inservice Inspection
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In LRA Tables 3.1.2-1 through 3.1.2-3, the applicant indicated, via notes F through J, which the 
combination of component type, material, environment, and AERM does not correspond to a 
line item in the GALL Report. The applicant provided further information about how it will 
manage the aging effects. Specifically, note F indicates that the material for the AMR line item 
component is not evaluated in the GALL Report. Note G indicates that the environment for the 
AMR line item component and material is not evaluated in the GALL Report. Note H indicates 
that the aging effect for the AMR line item component, material, and environment combination is 
not evaluated in the GALL Report. Note I indicates that the aging effect identified in the GALL 
Report for the line item component, material, and environment combination is not applicable. 
Note J indicates that neither the component nor the material and environment combination for 
the line item is evaluated in the GALL Report. 

For component type, material, and environment combinations not evaluated in the GALL 
Report, the staff reviewed the applicant's evaluation to determine whether the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation. The 
staff's evaluation is documented in the following sections. 

3.1.2.3.1 Reactor Vessel - Summary of Aging Management Evaluation - LRA Table 3.1.2-1 

The staff reviewed LRA Table 3.1.2-1, which summarizes the results of AMR evaluations for the 
reactor vessel component groups. 

In LRA Table 3.2.2-1, line items 28 and 115, the applicant includes plant-specific AMRs on 
managmement of cracking in the steel reactor vessel (RV) lifting lugs and steel refueling seal 
ledge ring. In these AMRs, the applicant proposed to manage cracking of the steel component 
surfaces that are exposed to air with borated water leakage using AMP B.2.2, ASME Section XI 
inservice inspection, Subsections IWB, IWC, and IWD. The applicant stated that the aging 
effect, cracking, is not in GALL for this component, material, environment combination. The staff 
was not able to find either of these components in GALL or the SRP. The staff noted that, 
although the GALL Report includes AMR items for steel exposed to air with reactor coolant 
leakage in Chapter IV, Reactor Vessel, Internals, and Reactor Coolant System, the AMRs are 
applicable to steel bolted connections, and thus, the AMP recommended for management of 
cracking in the bolted components is the Bolting Intergrity Program (GALL AMP XI.M18). 

The staff noted that the components addressed in these plant-specific AMRs are not bolted 
connections. As a result, the staff noted that the applicant has credited its ASME Section XI 
Inservice Inspection, Subsections IWB, IWC, and IWD Program (LRA AMP B.2.2) to manage 
cracking in these steel RV components. The staff has verified that the applicant's ASME 
Section XI Inservice Inspection Subsections IWB, IWC, and IWD Program is a valid condition 
monitoring program to credit to ASME Code Class 1 components including the RV lifting lugs 
and the refueling seal ledge. The staff reviewed the applicant's ASME Section XI Inservice 
Inspection, Subsections IWB, IWC, and IWD (B.2.2) and its evaluation is documented in SER 
Section 3.0.3.2.1. The staff's evaluation includes its basis for concluding that the applicant's is 
consistent with the staff recommended program element in GALL AMP XI.M1, "Inservice 
Inspection Subsections IWB, IWC, and IWD," with the exception that the applicant is using the 
1989 Edition of the ASME Code rather than the 2001 Edition with the 2003 Addenda. This 
exception has been reviewed by the staff and has been found to be acceptable. Therefore, the 
staff finds that the applicant's proposal to credit its ASME Section XI Inservice Inspection 
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Subsections IWB, IWC, and IWD Program for the management of cracking in these components
is acceptable because this is appropriate condition monitoring program to credit for ASME
Code Class 1 components.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.1.2.3.2 Reactor Vessel Internals - Summary of Aging Management Evaluation -
LRA Table 3.1.2-2

The staff reviewed LRA Table 3.1.2-2, which summarizes the results of AMR evaluations for the
reactor vessel internals component groups. The staff determined that the LRA Table 3.1.2-2 did
not include any plant-specific AMR items (as identified by either a Footnote F, G, H, I, or J
designation) for the RVI components.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant did not need to address the adequacy of any plant-
specific AMRs for the RVI components because the applicant's AMR items in LRA Table 3.1.2-2
for RVI components did not include any plant-specific AMR items for the components
associated with the RVI subsystem.

3.1.2.3.3 Reactor Coolant System - Summary of Aging Management Evaluation -
LRA Table 3.1.2-3

The staff reviewed LRA Table 3.1.2-3, which summarizes the results of AMR evaluations for the
RCS component groups.

In LRA Table 3.1.2-3, the applicant includes its plant-specific AMRs for managing reduction of
heat transfer function for the BVPS Unit 1 regenerative heat exchanger (HX) tubes and the
BVPS Unit 1 and 2 thermal barrier heat exchangers, which are located within the design of the
reactor coolant pumps (RCPs). In these AMRs, the applicant proposed to manage reduction of
heat transfer in these stainless steel heat exchanger (Unit 1 regen tubes) and heat exchanger
(thermal barrier HX) HXs using a combination of the Water Chemistry Program (LRA
AMP B.2.42) and the One-Time Inspection Program (LRA AMP B.2.30). During its review, the
staff noted that the applicant applied Note H to these items. The staff reviewed the AMR results
lines that reference Note H.

The staff noted that in Table IX.E in the GALL Report, Volume 2, the staff identifies that
reduction of heat transfer function results from the fouling of HX tubes or fins by the buildup of
foreign materials on the heat transfer surfaces. The staff also noted, that in order to manage this
aging effect the applicant would either have to credit a preventative AMP (such as the Water
Chemistry Program which would prevent the precipitation of foreign materials like oxides from
building up of the heat transfer surfaces or a condition monitoring program or performance
monitoring program (i.e., monitoring by either inspection or by verification of performance
parameters) to man.
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Subsections IWB, IWC, and IWD Program for the management of cracking in these components 
is acceptable because this is appropriate condition monitoring program to credit for ASME 
Code Class 1 components. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function( s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.1.2.3.2 Reactor Vessel Internals - Summary of Aging Management Evaluation -
LRA Table 3.1.2-2 

The staff reviewed LRA Table 3.1.2-2, which summarizes the results of AMR evaluations for the 
reactor vessel internals component groups. The staff determined that the LRA Table 3.1.2-2 did 
not include any plant-specific AMR items (as identified by either a Footnote F, G, H, " or J 
designation) for the RVI components. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant did not need to address the adequacy of any plant
specific AMRs for the RVI components because the applicant's AMR items in LRA Table 3.1.2-2 
for RVI components did not include any plant-specific AMR items for the components 
associated with the RVI subsystem. 

3.1.2.3.3 Reactor Coolant System - Summary of Aging Management Evaluation -
LRA Table 3.1.2-3 

The staff reviewed LRA Table 3.1.2-3, which summarizes the results of AMR evaluations for the 
RCS component groups. 

In LRA Table 3.1.2-3, the applicant includes its plant-specific AMRs for managing reduction of 
heat transfer function for the BVPS Unit 1 regenerative heat exchanger (HX) tubes and the 
BVPS Unit 1 and 2 thermal barrier heat exchangers, which are located within the design of the 
reactor coolant pumps (RCPs). In these AMRs, the applicant proposed to manage reduction of 
heat transfer in these stainless steel heat exchanger (Unit 1 regen tubes) and heat exchanger 
(thermal barrier HX) HXs using a combination of the Water Chemistry Program (LRA 
AMP B.2.42) and the One-Time Inspection Program (LRA AMP B.2.30). During its review, the 
staff noted that the applicant applied Note H to these items. The staff reviewed the AMR results 
lines that reference Note H. 

The staff noted that in Table IX.E in the GALL Report, Volume 2, the staff identifies that 
reduction of heat transfer function results from the fouling of HX tubes or fins by the buildup of 
foreign materials on the heat transfer surfaces. The staff also noted, that in order to manage this 
aging effect the applicant would either have to credit a preventative AMP (such as the Water 
Chemistry Program which would prevent the precipitation of foreign materials like oxides from 
building up of the heat transfer surfaces or a condition monitoring program or performance 
monitoring program (Le., monitoring by either inspection or by verification of performance 
parameters) to man. 
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The staff noted that the applicant was crediting its Water Chemistry Program to manage
reduction of heat transfer function as a result of fouling in the external surfaces of the BVPS
Unit 1 regenerative heat exchangers and the BVPS Unit 1 and 2 external RCP thermal barrier
surfaces, both of which are exposed externally to the reactor coolant. The staff noted that the
applicant's accomplishes this by controlling the concentrations of dissolved oxygen and ionic
compound impurities to extremely low levels to minimize the chance of oxides or other ionic
compounds plating out onto the external component surfaces. The staff has verified that the
applicant identifies its Water Chemistry Program as an mitigative-based AMP that, when
enhanced to modify the frequency for silicate sampling and testing, will be consistent with the
staff's program element criteria in GALL AMP XI.M2, "Water Chemistry."

During its review, the staff noted that the applicant applied Note H to these items. The staff
reviewed the AMR results lines that reference Note H. The staff's evaluation of the Water
Chemistry Program is given in SER Section 3.0.3.2.14, which includes the staffs basis for
concluding that the applicant's Water Chemistry Program when enhanced will be acceptable in
accordance with the program element recommendations in GALL AMP XI.M2.

The staff noted that the applicant is crediting its One-Time Inspection Program to verify the
effectiveness of the Water Chemistry Program in managing reduction of heat transfer function
as a result of fouling in the external surfaces of the BVPS Unit 1 regenerative heat exchangers
and the BVPS Unit 1 and 2 external RCP thermal barrier surfaces, both of which are exposed to
the reactor coolant. The One-Time Inspection Program was reviewed by the staff in SER
Section 3.0.3.1.17. Although reduction of heat transfer is not an aging effect covered in the
GALL Report for stainless steel heat exchanger tubes or other heat transfer surfaces exposed
to reactor coolant. However, the staff has confirmed there are similar heat exchangers with
stainless steel tubes or other heat transfer surfaces in the GALL Report using the combination
of the Water Chemistry Program and One-Time Inspection Program to manage reduction of
heat transfer. The staff finds this to be an acceptable basis because GALL AMP XI.M32 states
that one-time inspection programs are appropriate program for verifying "the system-wide
effectiveness of an AMP that is designed to prevent or minimize aging to the extent that it will
not cause the loss of intended function during the period of extended operation," such as the
Water Chemistry Program. Further, the staff's evaluation of the Water Chemistry Program finds
that it would maintain reactor coolant quality through treatment and testing. Additionally, any
evidence of reduction of heat transfer would be effectively identified by the One-Time Inspection
Program. Therefore, the staff finds that these line items are acceptable.

In LRA Table 3.1.2-3, the applicant proposed to manage cumulative fatigue damage of stainless
steel steam generator anti-vibration bars and tube support plate for BVPS Unit 1 exposed to
secondary feedwater/steam as a TLAA. The staff verified that in LRA Section 4.3 the applicant
provided its TLAA evaluation for this component. SER Section 4.3 documents the staffs review
of the applicant's evaluation of this TLAA.

In LRA Table 3.1.2-3, the applicant includes its plant-specific AMR items for management of
loss of material in stainless steel (including cast austenitic stainless steel or CASS) piping,
piping components, and piping elements that are exposed to the treated water. The scope of
these AMRs covers the following stainless steel (including CASS) components: piping, valve
bodies, hydraulic isolators, and tubing. In these AMRs, the applicant credited its Water
Chemistry Program to manage loss of material in the component surfaces that are exposed to
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The staff noted that the applicant was crediting its Water Chemistry Program to manage 
reduction of heat transfer function as a result of fouling in the external surfaces of the BVPS 
Unit 1 regenerative heat exchangers and the BVPS Unit 1 and 2 external RCP thermal barrier 
surfaces, both of which are exposed externally to the reactor coolant. The staff noted that the 
applicant's accomplishes this by controlling the concentrations of dissolved oxygen and ionic 
compound impurities to extremely low levels to minimize the chance of oxides or other ionic 
compounds plating out onto the external component surfaces. The staff has verified that the 
applicant identifies its Water Chemistry Program as an mitigative-based AMP that, when 
enhanced to modify the frequency for silicate sampling and testing, will be consistent with the 
staff's program element criteria in GALL AMP XLM2, "Water Chemistry." 

During its review, the staff noted that the applicant applied Note H to these items. The staff 
reviewed the AMR results lines that reference Note H. The staff's evaluation of the Water 
Chemistry Program is given in SER Section 3.0.3.2.14, which includes the staffs basis for 
concluding that the applicant's Water Chemistry Program when enhanced will be acceptable in 
accordance with the program element recommendations in GALL AMP XLM2. 

The staff noted that the applicant is crediting its One-Time Inspection Program to verify the 
effectiveness of the Water Chemistry Program in managing reduction of heat transfer function 
as a result of fouling in the external surfaces of the BVPS Unit 1 regenerative heat exchangers 
and the BVPS Unit 1 and 2 external RCP thermal barrier surfaces, both of which are exposed to 
the reactor coolant. The One-Time Inspection Program was reviewed by the staff in SER 
Section 3.0.3.1.17. Although reduction of heat transfer is not an aging effect covered in the 
GALL Report for stainless steel heat exchanger tubes or other heat transfer surfaces exposed 
to reactor coolant. However, the staff has confirmed there are similar heat exchangers with 
stainless steel tubes or other heat transfer surfaces in the GALL Report using the combination 
of the Water Chemistry Program and One-Time Inspection Program to manage reduction of 
heat transfer. The staff finds this to be an acceptable basis because GALL AMP XLM32 states 
that one-time inspection programs are appropriate program for verifying "the system-wide 
effectiveness of an AMP that is designed to prevent or minimize aging to the extent that it will 
not cause the loss of intended function during the period of extended operation," such as the 
Water Chemistry Program. Further, the staffs evaluation of the Water Chemistry Program finds 
that it would maintain reactor coolant quality through treatment and testing. Additionally, any 
evidence of reduction of heat transfer would be effectively identified by the One-Time Inspection 
Program. Therefore, the staff finds that these line items are acceptable. 

In LRA Table 3.1.2-3, the applicant proposed to manage cumulative fatigue damage of stainless 
steel steam generator anti-vibration bars and tube support plate for BVPS Unit 1 exposed to 
secondary feedwaterlsteam as a TLAA. The staff verified that in LRA Section 4.3 the applicant 
provided its TLAA evaluation for this component. SER Section 4.3 documents the staffs review 
of the applicant's evaluation of this TLAA. 

In LRA Table 3.1.2-3, the applicant includes its plant-specific AMR items for management of 
loss of material in stainless steel (including cast austenitic stainless steel or CASS) piping, 
piping components, and piping elements that are exposed to the treated water. The scope of 
these AMRs covers the following stainless steel (including CASS) components: piping, valve 
bodies, hydraulic isolators, and tubing. In these AMRs, the applicant credited its Water 
Chemistry Program to manage loss of material in the component surfaces that are exposed to 
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the treated water and its One-Time Inspection Program to verify the effectiveness of the water
chemistry program in managing loss of material in the component surfaces that are exposed to
treated water.

GALL AMP XI.M2, "Water Chemistry" identifies that water chemistry control programs are
appropriate mitigative programs to use for management of aging effects that are induced by
corrosive aging effects, including loss of material that is induced by the mechanisms of general,
pitting, or crevice corrosion. Stainless steel components are designed by the alloying contents
to be resistant to these aging mechanisms. Therefore, based on this assessment, the staff
concludes that the applicant has provided an acceptable basis for managing loss of material of
these stainless steel components because it is consistent with the staff's basis in GALL
AMP XI.M2, "Water Chemistry" on when it is appropriate to credit mitigative-based water
chemistry programs for aging management.

GALL AMP XI.M32 states that one-time inspection programs are appropriate programs to credit
for aging management for cases where it is necessary to verify the system-wide effectiveness of
an AMP that is designed to prevent or minimize aging to the extent that it will not cause the loss
of intended function during the period of extended operation. Based on this assessment, the
staff finds that the applicant has provided an acceptable basis for crediting the One-Time
Inspection Program for aging management because the applicant will use the program to verify
the effectiveness of the Water Chemistry Program in managing loss of the material in the
stainless steel component surfaces that are exposed to treated water and because the
applicant's basis is in conformance with the staff's position in GALL AMP XI.M32 on when it is
valid to credit one-time inspection programs for aging management.

In LRA Table 3.1.2-3, the applicant includes its plant-specific AMR items for management of
loss of material in steel pressurizer relief tanks that are exposed to the treated water. In these
AMRs, the applicant credited its Water Chemistry Program to manage loss of material in the
component surfaces that are exposed to the treated water and its One-Time Inspection Program
to verify the effectiveness of the water chemistry program in managing loss of material in the
component surfaces that are exposed to treated water.

GALL AMR item VIII.B1-1 1 indicates that it is applicable to credit a combination of the Water
Chemistry Program and the One-time Inspection Program for steel piping, piping components,
and piping elements in the main steam system that are exposed to treated water. The staff
noted that the applicant's aging management basis for the pressurizer relief tanks is valid
because pressurizer relief tanks are not categorized as ASME Code Class 1 reactor coolant
pressure boundary components for BVPS. In addition, the staff noted that GALL AMP XI.M2,
"Water Chemistry" identifies that water chemistry control programs are appropriate mitigative
programs to use for management of aging effects that are induced by corrosive aging effects,
including loss of material that is induced by the mechanisms of general, pitting, or crevice
corrosion.

The staff also noted that GALL AMP XI.M32 states that one-time inspection programs are
appropriate programs to credit for aging management for cases where it necessary to verify the
system-wide effectiveness of an AMP that is designed to prevent or minimize aging to the extent
that it will not cause the loss of intended function during the period of extended operation.
Therefore, based on this assessment, the staff concludes that the applicant has provided an
acceptable basis for managing loss of material of the steel pressurizer relief tanks because it is
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loss of material in steel pressurizer relief tanks that are exposed to the treated water. In these 
AMRs, the applicant credited its Water Chemistry Program to manage loss of material in the 
component surfaces that are exposed to the treated water and its One-Time Inspection Program 
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component surfaces that are exposed to treated water. 
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Chemistry Program and the One-time Inspection Program for steel piping, piping components, 
and piping elements in the main steam system that are exposed to treated water. The staff 
noted that the applicant's aging management basis for the pressurizer relief tanks is valid 
because pressurizer relief tanks are not categorized as ASME Code Class 1 reactor coolant 
pressure boundary components for BVPS. In addition, the staff noted that GALL AMP XLM2, 
"Water Chemistry" identifies that water chemistry control programs are appropriate mitigative 
programs to use for management of aging effects that are induced by corrosive aging effects, 
including loss of material that is induced by the mechanisms of general, pitting, or crevice 
corrosion. 

The staff also noted that GALL AMP XLM32 states that one-time inspection programs are 
appropriate programs to credit for aging management for cases where it necessary to verify the 
system~wide effectiveness of an AMP that is designed to prevent or minimize aging to the extent 
that it will not cause the loss of intended function during the period of extended operation. 
Therefore, based on this assessment, the staff concludes that the applicant has provided an 
acceptable basis for managing loss of material of the steel pressurizer relief tanks because it is 
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consistent with the staff's recommended AMR basis in GALL AMR VIII.B1-1 1 as applicable to
non-ASME Code Class components, with the staffs recommended aging management basis in
GALL AMP XI.M2, "Water Chemistry" on when it is appropriate to use mitigative-based water
chemistry programs for aging management, and with the staff's recommended aging
management basis in GALL AMP XI.M32 on when it is appropriate to credit one-time inspection
program for aging management.

In LRA Table 3.1.2-3, the applicant includes its plant-specific AMR items for management of
reduction of heat transfer in nickel-alloy steam generator (SG) tubes that are exposed to the
reactor coolant. In these AMRs, the applicant credited its Water Chemistry Program and its
Steam Generator Tube Integrity Program to manage reduction of heat transfer in the tube
surfaces that are exposed to the borated water environment of the reactor coolant.

The staff noted that the staff recommends that GALL AMR Tables IV.D1 for recirculating SGs
does not include any AMRs on management of reduction of heat transfer of nickel-alloy steam
generator tubes. The staff has noted that GALL AMR Table IV.D1 does include other AMR
items (e.g. AMRs IV.D1-20 and IV.D1-22 through IV.D1-24) on management of cracking and
loss of material in nickel-alloy recirculating SG tubes and that in these AMRs, the staff
recommends that AMPs corresponding to GALL AMP XI.M2, "Water Chemistry," and XI.M19,
"Steam Generator Tube Integrity," be credited to aging management of the aging effects. The
applicant's plant-specific aging management basis for crediting its Water Chemistry Program
and its Steam Generator Tube Integrity Program to manage reduction of heat transfer in the
tube surfaces that are exposed to the borated water environment of the reactor coolant is
consistent with this approach for aging management GALL AMR items IV. D1-20 and IV.D1-22
through IV.D1-24. Based on this review the staff finds the applicant's aging management basis
for these components is acceptable because it is in conformance with the staff's recommended
basis for managing reduction of heat transfer as defined in GALL AMR items IV. D1-20 and
IV.D1-22.

In LRA Table 3.1.2-3, the applicant includes its plant-specific AMR items for management of
loss of material in nickel-alloy steam generator (SG) flow limiters and secondary manway hand-
hole inserts that are exposed to the secondary feedwater or steam. In these AMRs, the
applicant credited its Water Chemistry Program to manage loss of material in the component
surfaces that are exposed to the secondary feedwater or steam.

The staff noted that the American Welding Society (AWS) "Welding Handbook," (Seventh
Edition, Volume 4, 1982, Library of Congress) identifies that nickel chromium alloy materials that
are alloyed with iron, molybdenum, tungsten, cobalt or copper in various combinations have
improved corrosion resistance. In contrast the applicant has conservatively assumed that these
secondary side SG nickel-alloy components may be susceptible to loss of material by and has
conservatively credited its Water Chemistry Program to manage this aging effect for
components surfaces that are exposed to a secondary treated water or steam environment.
GALL AMP XI.M2, "Water Chemistry," states that water chemistry programs are appropriate to
use to aging management of components that may be susceptible to either corrosion or stress
corrosion cracking, and that for PWR designed reactors, the program "relies on monitoring and
control of reactor water chemistry based on industry guidelines for primary water and secondary
water chemistry such as EPRI TR-105714, Revision 3 and TR-102134, Revision 3 or later
revisions" in order to mitigate the damage caused by corrosion and stress corrosion cracking
(SCC). The staff has noted that the applicant identifies its Water Chemistry Program as an

3-261
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basis for managing reduction of heat transfer as defined in GALL AMR items IV. D1-20 and 
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In LRA Table 3.1.2-3, the applicant includes its plant-specific AMR items for management of 
loss of material in nickel-alloy steam generator (SG) flow limiters and secondary manway hand
hole inserts that are exposed to the secondary feedwater or steam. In these AMRs, the 
applicant credited its Water Chemistry Program to manage loss of material in the component 
surfaces that are exposed to the secondary feedwater or steam. 

The staff noted that the American Welding Society (AWS) "Welding Handbook," (Seventh 
Edition, Volume 4, 1982, Library of Congress) identifies that nickel chromium alloy materials that 
are alloyed with iron, molybdenum, tungsten, cobalt or copper in various combinations have 
improved corrosion resistance. In contrast the applicant has conservatively assumed that these 
secondary side SG nickel-alloy components may be susceptible to loss of material by and has 
conservatively credited its Water Chemistry Program to manage this aging effect for 
components surfaces that are exposed to a secondary treated water or steam environment. 
GALL AMP XLM2, "Water Chemistry," states that water chemistry programs are appropriate to' 
use to aging management of components that may be susceptible to either corrosion or stress 
corrosion cracking, and that for PWR designed reactors, the program "relies on monitoring and 
control of reactor water chemistry based on industry guidelines for primary water and secondary 
water chemistry such as EPRI TR-105714, Revision 3 and TR-102134, Revision 3 or later 
revisions" in order to mitigate the damage caused by corrosion and stress corrosion cracking 
(SCC). The staff has noted that the applicant identifies its Water Chemistry Program as an 
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AMP that is consistent with the staff program elements in GALL AMP XI.M2. The staff evaluates
the ability of the applicant's Water Chemistry Program to manage loss of material in SG
components in SER Section3.0.3.2.14. The staffs basis includes its basis for accepting an
updated version of the EPRI PWR Water Chemistry Guidelines for aging management of the
plant's components. Based on this review, the staff finds the applicant's plant-specific basis for
managing loss of material in these secondary side SG nickel-alloy components because the
components are typically designed to be resistant to the aging mechanisms of general, pitting,
and crevice corrosion, and because the applicant basis for crediting the Water Chemistry
Program is consistent with the basis in GALL AMP XI.M2 on when it is valid to credit water
chemistry programs for aging management of corrosion-based aging effects.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.1.3 Conclusion

The staff concludes that the applicant has provided sufficient information to demonstrate that
the effects of aging for the reactor vessel, reactor vessel internals, and RCS components within
the scope of license renewal and subject to an AMR will be adequately managed so that the
intended function(s) will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3).

3.2 Aging Management of Engineered Safety Features

This Section of the SER documents the staffs review of the applicant's AMR results for the ESF
components and component groups of:

* containment depressurization system
" residual heat removal system
" safety injection system

3.2.1 Summary of Technical Information in the Application

LRA Section 3.2 provides AMR results for the ESF components and component groups. LRA
Table 3.2.1, "Summary of Aging Management Evaluations in Chapter V of NUREG-1 801 for
Engineered Safety Features," is a summary comparison of the applicant's AMRs with those
evaluated in the GALL Report for the ESF components and component groups.

The applicant's AMRs evaluated and incorporated applicable plant-specific and industry
operating experience in the determination of AERMs. The plant-specific evaluation included
condition reports and discussions with appropriate site personnel to identify AERMs. The
applicant's review of industry operating experience included a review of the GALL Report and
operating experience issues identified since the issuance of the GALL Report.
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AMP that is consistent with the staff program elements in GALL AMP XI,M2. The staff evaluates 
the ability of the applicant's Water Chemistry Program to manage loss of material in SG 
components in SER Section3.0.3.2.14. The staffs basis includes its basis for accepting an 
updated version of the EPRI PWR Water Chemistry Guidelines for aging management of the 
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On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function(s) will be maintained consistent with the CLB . 
for the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.1.3 Conclusion 

The staff concludes that the applicant has provided sufficient information to demonstrate that 
the effects of aging for the reactor vessel, reactor vessel internals, and RCS components within 
the scope of license renewal and subject to an AMR will be adequately managed so that the 
intended function( s) will be maintained consistent with the CLB for the period of extended 
operation, as required by 10 CFR 54.21(a)(3). 

3.2 Aging Management of Engineered Safety Features 

This Section of the SER documents the staffs review of the applicant's AMR results for the ESF 
components and component groups of: 

containment depressurization system 
residual heat removal system 
safety injection system 

3.2.1 Summary of Technical Information in the Application 

LRA Section 3.2 provides AMR results for the ESF components and component groups. LRA 
Table 3.2.1, "Summary of Aging Management Evaluations in Chapter V of NUREG-1801 for 
Engineered Safety Features," is a summary comparison of the applicant's AMRs with those 
evaluated in the GALL Report for the ESF components and component groups. 

The applicant's AMRs evaluated and incorporated applicable plant-specific and industry 
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3.2.2 Staff Evaluation

The staff reviewed LRA Section 3.2 to determine whether the applicant provided sufficient
information to demonstrate that the effects of aging for the ESF components within the scope of
license renewal and subject to an AMR, will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3).

The staff conducted an onsite audit of AMRs to ensure the applicant's claim that certain AMRs
were consistent with the GALL Report. The staff did not repeat its review of the matters
described in the GALL Report; however, the staff did verify that the material presented in the
LRA was applicable and that the applicant identified the appropriate GALL Report AMRs. The
staffs evaluations of the AMPs are documented in SER Section 3.0.3. Details of the staff's audit
evaluation are documented in SER Section 3.2.2.1.

In the onsite audit, the staff also selected AMRs consistent with the GALL Report and for which
further evaluation is recommended. The staff confirmed that the applicant's further evaluations
were consistent with the SRP-LR Section 3.2.2.2 acceptance criteria. The staff's audit
evaluations are documented in SER Section 3.2.2.2.

The staff also conducted a technical review of the remaining AMRs not'consistent with or not
addressed in the GALL Report The technical review evaluated whether all plausible aging
effects have been identified and whether the aging effects listed were appropriate for the:'
material-environment combinations specified. The staffs evaluations are documented in SER
Section 32.2.3.

For SSCs which the applicant claimed were not applicable or required no aging management,
the staff reviewed the AMR-line items and the plant's operating experience to verify the
applicant's claims.

Table 3.2-1 summarizes the staffs evaluation of components, aging effects or mechanisms, and
AMPs listed in LRA Section 3.2 and addressedin the GALL Report.

Table 3.2-1 Staff Evaluation for Engineered Safety Features Components in the GALL
Report

Compoent Group. Aging Efcl-AM IGL Further AMP in LRA, -Staff Evaluation',
ý(GALL Report, Mechanism 'Report Evaluation "Supplemenits,

ftr in ý'GALL~ ~ Report d Amnmns

Steel and stainless Cumulative TLAA, evaluated in Yes TLAA Consistent with the
steeI piping, piping fatigue damage accordance with GALL Report (See
components, and 10 CFR 54.21(c) SER 3.2.2.2.1)
'piping elements in
emergency core
cooling system
(3.2.1-1). .3

S3-263

3.2.2 Staff Evaluation 

The staff reviewed LRA Section 3.2 to determine whether the applicant provided sufficient 
information to demonstrate that the effects of aging for the ESF components within the scope of 
license renewal and subject to an AMR, will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB forJhe period of extended operation, as 
required by10 CFR 54.21 (a)(3). 

The staff conducted an onsite audit of AMR,sto ensure the applicant's claim that certain AMRs 
were consistent with th~ GALL Report. The st,aff did not repeat its review of the matters 
described in the GALL Report; how,ever, the staff did verify that the material presented in the 
LRA was applicable and that the applicant identified the appropriate GALL Report AMRs. The 
staffs evaluations of the AMPs are documented in SER Section 3.0.3. Details of the staffs audit 
evaluation are documented in SER Section 3.2.2.1. . 

In the onsite audit, the staff also selected AMRs consistent with the GALL Report and for which 
further evaluation is recommended. The staff confirmed that the applicant's further evaluations 
were consistent with the SRP.,LR Section 3.2.2.2 acceptance criteria. The staffs audit 
evaluations are documented in SER Section 3.2.2.2. . . 

, 
The staff also conducted a technical.review of the remaining AMRs nQtconsistent with or not 
addressed in the GALL Report~\ The technical review evaluated whether all plausible aging 
effects have t;>een identified and whether the aging effects listed wete appropriate for the:' 
material'-envirQnment combinations specified. The staffs evaluations are documented in SER 
Section 3,2~2.3. . . , '. '. . '. . . 

For SSCs whJeh the applicant claimeqwere not applicable or required no aging management, 
the staff reviewed the AMRlil1e items and the plant's operating experience to verify the' 
applicant's claims. 

Table 3.2";1 ,summarizes the staff's evaluation of components, aging effects or mechanisms, and 
AMPs lisfedJn ,l.RA Sectioh3.2 and addressed'in the GALL Report . 

. Ta~le3.2~1;,Staff Evalu"tion for Engineered Safety Features Components in the GALL 
Report' . .'" . , 

TLAA, evaluated in 
accordance' with 
10 CFR 54.21 (c) 
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Consistent with the 
GALL Report (See 
SER3.2.2.2.1 ) 



Component Group Aglng Effectl AMP In'GALL Further AMP In LRA, Staff Evaluation
(GALL Repirt Mechanism- [i Report Evaluation Supplements,

Itern No'), In GALL, or
__________________ _________ Repor: Aendments

Steel with stainless Loss of-material A plant-specific aging Yes Not applicable Not Applicable to
steel cladding pump due to cladding management BVPS
casing exposed to breach program is to be
treated borated water evaluated. (See SER
(3.2.1-2) Section 3.2.2.2.2)

Reference NRC
Information
Notice 94-63,
"Boric Acid Corrosion
of Charging Pump
Casings Caused by

' Cladding Cracks"

Stainless steel Loss of material Water Chemistry and Yes Not applicable Not Applicable to
containment isolation due to piting One-Time Inspection BVPS (See SER
piping and and crevice Section 3.2.2.1.1)
components intemrnl .corrosion

.urfaces exposed to
treated water
(3.2.1-3)

Stainless steel Loss ofmaterial A plant-specific aging Yes One Time Consistent with the
piping, piping due to pitting management Inspection GALL Report (See
components, and and crevice program is to be ." (B.2,30) SER
piping. elements corrosion evaluated. Section 3.2.2.2.3.2)
exposedto soil
(3.2.1-4), .. . , -

Stainless steel and Loss of material Water Chemistry and Yes Water Chemistry Consistent with the
aluminum piping, due to pitting One-Time Inspection (B.2.42) and GALL Report (See,
piping components, and crevice One-Time SER
anid ip iping elements corrosion Inspection Section 3.2.2.2.3.3)
exposed to treated (B,2.30)
water
(312.1-5) , ._ _

Stainless steel and Loss of material Lubricating Oil Yes Not applicable Not Applicable
copper alloy piping, due to pitting Analysis and (See SERpiping components, and crevice One-Time Inspection. Section 3.2.2.1.1)
and piping elements corrosion
exposed to .
lubridcating oil
(3.2.1-6) . .....
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compo'n~ntqrouPA91i19 E~c:tJ AMP In' GALL Further AMP In'LRA, , Staff Evaluation 
, (GALL Rep~rt " Mechanism 'Report Evaluation Supplements, , 

Steel with stainless Loss of material 
steel cladding pump due to cladding 

A plant-specific aging Yes 
management' , 

casing exposed to breach program is to be 
treated borated water 
(3~2.1-2) 

evaluated. 

Reference NRC 
Information 
Notice 94-63, 
"Boric Acid Corrosion 
of Charging Pump 
Casings Caused by 
Cladding Cracks· ' 

Stainless steel Loss of material Water Chemistry ancj Yes 
On&-Time Inspection containment isolation due to pitting 

piping and, ' ' and crevice 
Components internal " borrosion 
surfaces exposed to 
treated water 
(3.~.1-3) , 

Stainless steel 
piping, pipirtg 
components, and 
piping ~Iements 
eXposed to soil 
p.~.1-4), ' 
;",. 

Stainless steel and 
aluminum piping, , 
piping components, 
arid 'piping elements 

, exposed to treated 
water' 

. (3;i 1"5) 

Sta,inless s,teel and 
copper alloy piping, 
piping components, 
C'lndpiping elements 
8xP9sedto ' 
h,ibricating, oil 
(3.2.1-6) 

. "'-. ", 

LoSs of.i'naterialA plant~specific aging Yes 
due to pitting "management ' ' 
and crevice program Is to be 
corrosion evaluated. ' 

LoSs of material Water Chemistry and Yes 
due to pitting One-Time Inspection 
and crevice 
corrosion 

Loss of material Lubricating Oil Yes 
due to pitting Analysis and 
and crevice ' One-Time InspeCtion, 
corrosion 
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Not applicable ,Not Applicable to 
BVPS' 

Not applicable 

OneTime 
Inspection 

C' (B.2.30) , 

(See SER 
Section 3.2.2.2.2) 

Not Applicable to 
BVPS (See SER 
Section 3.2.2.1.1) 

Consistent with the 
GALL Report (See 
SER 
Section 3.2.2.2.3.2) 

Water Chemistry Consistentwith the 
(B.2.42) and GALL Report (See 
One-Time SER' 
Inspection Section 3.2.2.2.3.3) 
(B,2.30) 

Not applicable Not Applicable 
(See SER 
Section 3.2.2.1.1) 



Agingnrou is:ct AMP-in GALL irgomponentGroup hE er, -AMPinRA, Staff Evaluation
(GALL ýReport MechZanm Report .Evaluatiion Suippl~ements,

Aienl1ý1.) - inGALL or
__________ _______ __________ Report 'Amendments

Partially encased Loss of material A plant-specific aging Yes Not applicable Not Applicable
stainless steel tanks due to pitting management (See SER
with breached and crevice program is to be Section 3.2.2.1.1)
moisture barrier corrosion evaluated for pitting
exposed to raw water and crevice corrosion
(3.2.1-7) of tank bottoms

because moisture
and watercan
egress under the
tank due to cracking
of the perimeter seal
from weathering.

Stainless steel Loss of material A plant-specific aging Yes Inspection of Consistent with
piping, piping due to pitting management Internal GALL Report
components, piping and crevice program is to be Surfaces in
elements, and tank corrosion evaluated. Miscellaneous (See SER
internal surfaces Piping and Section 3.2.2.2.3.6)
exposed to Ducting
condensation Components
(internal) (B.2.22)

Steel, stainless steel, Reduction of Lubricating.Oil Yes Notapplicable Not Applicable
and, coppoer alloy.,: heat transfer Analysis and (See SER
heat exichanger due to fouling., One-Time Inspection Section 3.2.2.1.1)

tubes e ,xposed to
ub ricating.oil(3.2.:1-9): __ __ _ __ _ __ __ _ __ _ __ ._ ___._ __ __.

Stainless steel heat Reduction of Water Chemistry and Yes Water Chemistry Not Applicable
exchanger tubes heat transfer One-Time Inspection (B.2.42) and
exosed to treated due to fouling One-Time* (See, SER
Water Inspection Section3.2.2.2.4.2)
(3.2.1-10) . (B.2.30) _ _..

Elastomier seals and Hardening and AXplant-specific aging Yes Not applicable Not applicable to
componenrtsirn los's of strength management PWRs (See SER
standb y gas" due to elastomer program is to be Section 3.2.2.2.5)
treatmentosystem degradation evaluated.
exposed'to air. -
indoor u nco6ntrolled

Stainless steel high- Loss of material A plant-specific aging Yes Not applicable Not Applicable
pressure safety due to erosion management
injection (charging) program. is6t be (See SER
pump miniflow orifice evaluated for erosion Section 3.2.2.2.6)
exposed to treated of the orifice dueto
borated water extended use of the
(3.2.1-12) centrifugal HPSI

pump for normal
_ _ _ _ charging.,
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Partially encased Loss of material 
stainless steel tanks due to pitting 

A plant-specific aging Yes 
management 

with breached and crevice 
moisture barrier corrosion 
exposed to raw water 
(3'.2.1-7) 

program Is to be 
evalua,ted for pitting 
and crevice corrosion 
of tank bottoms 

. because moisture 
arid watercan 
egreSs under the 
tank due to cracking 
of.the perim~ter seal 
from weatheiil1g. 

Stainless .steel 
piping, piping 
cOIllPonents, piping 
elements, and tank 
internal surlaces 
exposed to' 
condenSation 
(int~mali .' 

Loss of material . A plant-speyificaglng Yes 
due to pitting: manageJl1ent 
and' crevice program. is to be 
corrosion evaluated. 

(~:2..H~)': 

St~el, stalhlesS ste~l, Reduction of Lubricating. Oil 
, al1d,'coPPe'ralloy·· ., heat transfer Analysis al1(l" . 
, tleafexchanger due to fouling . One-Time Inspection 

tJbes6xp6sed to 
II:ib~~tihg,oil 

Yes 

(~,;~.Hn . . ,' 
::.:.... : '.' '''I 
StahllesSsteel·heat· 

, exchimger tubes 
exp6sed 'to treated 

Reduction of , 
heat transfer ' 

'&Jeto fouling 

Water Chemistry and Yes 
One-Timelrispec~lon 

. water:' '. 
(~.2..1~10) . ( 

, Elastomer seals and 
c()iripfmen~s in . 
standt5ygas 
treatrijentsystem 
~~Qsed'to alr.
indooruncontr'olled . 
(3,:~~f~11), 

Stainless ste~1 high
press\Jre safety , 

. ihj~ction(tharging) 
pumpininiflow onfice 
exposed to treated 
borated water 
(3.2.1-12) 

Hardening and Aplarit-specific aging Yes 
loSs of strehg~h management 
due to elastomer program is to be 
degradation evaluated. 

Loss of material 
due to erosion 

A plant-specific aging Yes 
man(lgement . 
program is.to be 
evaluated. for erosion 
of thEt Orifice due to' , 
extended uSe of the 
eentnfugal HPSI .. 
p~inp'f9tnorrnal 

. charging: 

. Not applicable 

Inspection of 
Intemal 
Surfaces in 
Miscel.laneous 
Piping and 
Ducting 

. Components 
, (B.2.2?) 

Not Applicable 
(See SER 
Section 3.2.2.1.1) 

Consistent with : 
GALL Report 

(SeeSER 
S~ction 3.2.2.2.3.6) 

No,t,applicable '. Not Applicable 
(See SER 
SeCtion 3.2~2.1.1) 

Water Chemistry Not Applicable 
(B;2.42) and , 
One-Time' 
Inspection 
(B.2.30) 

Not applicable 

Not applicable 

(See,SER 
Se<':tion3;2.2.2.4.2) 

Not applicable to 
PWRs (See'SER 
Section 3.2.2'.2.5) 

Not Applicable 

(See SER 
Section 3.2.2.2.6) 



Comp.onent Group A4In--Eff6' AMP In GALL F..urther AMPIn LA: -Staff Evaluation
JGALL Report Mechnismi- Report Evaliuation, Supplemets,

item No.): . 'nGL or
____________ Repr Amendments

Steel drywell and Loss of material A plant-specific aging Yes Not applicable Not applicable to
suppression due to general management PWRs (See SER
chamber spray corrosion and program is to be Section 3.2.2.2.7)
system nozzle and fouling evaluated.
flow orifice internal
surfaces exposed to
air - indoor
uncontrolled
(internal)
(3.2.1-13)

Steel piping, piping Loss of material Water Chemistry and Yes Not applicable Not applicable to
components, and due to general, One-Time Inspection PWRs (See SER
piping elements pitting, and Section 3.2.2.2.8)
exposed to treated crevice
water corrosion
(3.2.1-14) "

Steel containment Loss of material Water Chemistry and Yes Not applicable Not Applicable
isolation piping, due to general, One-Time Inspection (See SER
piping components, pitting, and Section 3.2.2.2.8.2)
and piping elements crevice
internal surfaces corrosion
exposed to treated
water(3.2.1-15) _______ :_ _ _ ______

Steel piping, piping Loss of material Lubricating Oil Yes Not applicable Not.Applicable
components, and due to general, Analysis and (See SER
piping elements pitting, and One-Time Inspection Section 3.2.2.2.8.3)
exposed to crevice
lubricating oil corrosion
(3.2.1-16)

Steel (with or without Loss of material Buried Piping and Yes Not applicable Not Applicable
coating or wrapping) dueto general, Tanks Surveillance (See SER
piping, piping pitting, crevice, . Section 3.2.2.2.9)
components, and and .. or
piping elements. microbiologically
buried in soil -influenced Buried Piping and
(3.2.1-17) corrosion Tanks Inspection

Stainless steel Cracking due to BWR Stress No Not applicable Not applicable to
piping, piping stress corrosion ' Corrosion Cracking PWRs
components, and cracking and and Water Chemistry
piping elements intergranular
exposed to treated stress corrosion
water > 60°C cracking
(> 140°F)
(3.2.1-118)

3-266

Steel drywelland 
suppression 
chamber spray 
system nozzle and 
flow orifice internal 
surfaces exposed to 
air - indoor 
uncontrolled 
(intelT)al) 
(3.2.1~13) 

Steel piping, piping 
components, and 
piping elements 
exposed to treated 
water 
(3.2.1'-14 ) 

Steel containment 
isolation piping, 
piping components, 
and piping elements 
internal surfaces 
exposed to treated 
water 
($ .. 2.1;.15) 

Steel piping, piping 
components, and 
piping elements 
exposed to . 
luhricating oil 
(3.2.1~16) 

Loss of material 
due to general 
corrosion and 
fouling 

Loss of material 
due to general, 
pitting, and 
crevice 
corrosion 

A plant-specific aging Yes. 
management 
program is to be 
evaluated. 

Water Chemistry imd Yes 
One-Time Inspection 

Loss of material Water Chemistry and Yes 
due to general, One-Time Inspection 
pitting, and 
crevice 
corrosion 

Loss of material Lubricating Oil Yes 
due to general, Analysis and 
pitting, and One~Time Inspection 
crevice 
corrosion 

Steel (with or without Loss of material 
coating or wrapping) . due,to general, 

Buried Piping and' 
Tanks Surveillance 

Yes 

piping, piping pitting,creyice, 
components, and and 
piping elements rt.icrobiologieally 
buried iri soil ' ' -influenced 
(3.2.1-17) cOrrosion 

or 

Burled Piping and 
Tanks Inspection 

Stainless steel 
piplng~piping 
components, and 
piping elements 
exposed to treated 
water ~ 60"C ,. 

Cracking due to BWR Stress 

(> 140"F) 
(3.2.1-18) 

stress corrosion . Corrosion Cracking 
cracking and and Water Chemi~try 
intergranular 
stress corrosion 
cracking 
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No 

Not applicable Not applicable to 
PWRs (See SER 
Section 3.2.2.2.7) 

Not applicable' Not applicable to 
PWRs (See SER 
Section 3.2.2.2.8) 

Not applicable Not Applicable 
(See SER 
Section 3.2.2.2.8.2) 

N()t applicable' Not 'Applicable 
(SeeSER 

Not applicable 

Not applicable 

Section 3.2.2.2.8.3) 

Not Applicable. 
(See SER 
Section 3.2.2.2.9) 

Not applicable to 
PWRs . 



.ComponentnGroup AgingEfe AMP InAGALLý 'FUhr Ath MPin A RA• I Staff Evaluation
(GALL Report Mechanism Report 'Evaluation Suo mnts

Item No.) in GALL or
__________ ________ _________ I Report Amend ments

Steel piping, piping Wall thinning Flow-Accelerated No Not applicable Not applicable to
components, and due to flow- Corrosion PWRs
piping elements accelerated
exposed to steam or corrosion
treated water
(3.2.1-19)

Cast austenitic Loss of fracture Thermal Aging No Thermal Aging Consistent with the
stainless steel piping, toughness due Embrittlement of Embdttlement of GALL Report
piping components,. to thermal aging CASS Cast Austenitic
and piping elements embrittlement Stainless Steel
exposed to treated (B.2.41)
water, (borated or
unborated) > 250°C
(>482°F)
(3.2.1-20)

High-strength steel Cracking due to Bolting Integrity No Not applicable Not Applicable
closure bolting % cyclic loading,' (See SER
exposedto air with stress corrosion Section 3.2.2.1.1)
steam or water , cracking
leakage'
(3.2. r-21) ....

Steel closure bolting Loss of material Bolting Integrity No Not applicable Not Applicable
exposed to air with due to general .(See SER
istte&:a`mowatifler corrosion Section 3.2.2.1.1)
leakage..
0(32,1-22), _:_ _ _ _ _

Steel bolting and Loss of materal Bolting Integrity No Bolting Integrity Consistent with
closure bolting due to general, Program (B.2.6) GALL Report
exposed to air - pitting, and
outdoor (external), or crevice
air - indoor, corrosion
uncontrolled(external)

(3.2.1-23) . ....

Steel closure bolting Loss of preload Bolting Integrity: No Not applicable Not Applicable
exposed to air - due to thermal (See SER,
indoor uncontrolled- effects, gasket Section 3.2.2.1.1)
(exemral). creep, and self-
(3-.2.1-24)_ loosening _ _: _

Stainless steel Cracking due to Closed-Cycle No Not applicable Not Applicable
piping, piping stress corrosion Cooling Water (See SER
components, and cracking System Section 3.2.2.1.1)
piping elements,
exposed to closed
cycle cooling water
:'60C (> 140*F)(3.2.1:-25) ________ _________
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Steel piping, piping 
components, and 
piping elements ' 
exposed to steam or 
treated water 
(3.2.1-19) 

Wall thinning 
due to flow
accelerated 
corrosion 

CastaiJstenitic Loss of fracture 
stain'lesssteel piping, toughneSs due 
pipirig cOfl1Ponents" t6thermal aging 
and piping elements embrittlement 
exposed to ti·~ated 
water (borated or 
unborated) :> 250°C 
(> 482°F) 
(3.2.1,20) 

High-~trength steel 
closure bolting' , 
exposed to air with 
steam or water, 
leakage' , 
(~.2.,1-21). 

Cracking due to 
cyclic loading" 
stress corrosion 

~ cracking 

Flow-Accelerated 
Corrosion 

Thermal Aging 
Embrittlement of 
CASS 

Bolting Integrity 

" . ' . 
Steel closure bolting 
exposed to airlNith 
s'team'orwafer" \ 
leakage" 

Loss of material Bolting Integrity 
dlieto general 
corrosion' ", 

.(~·.2.~ 1 :'~2-) . '. 

Steelb6Jtihgand Loss of material' Bolting Integrity 
closure bolting due to general, 
exposed to air ~ pitting, ~nd 
outdoor (external), or crevice 
air -indoor corrosion 
uncontrolled I • 

'(e~~tnai) 
(3.?: 1-23) , 

Steel clp~ur~ bolting 
exposed'to air ~, 
iiJdoor uncontrolled
(external)' 
(~~2.1-24), 

Loss of preload ' 
,due totheimai 
effects, gasket 
creep, and self-
10()l;6~ing , 

Bolting Integrity 

Stainie'ss steel 
pipit,g,piping 
C~rnponerits, and 
piping elements. , 
exposecj to closed 
9Y,cle cooling water 
>'60~C (> 140"F) " 
(~.? f-25~ . ;" 

Cracking due to Closed~Cycle 
stress corrosion Cooling Water 
cracking System 
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No 

No 

No 

No 

No 

No 

No 

" 

Not applicable 

Thermal Aging 
Embrittlement of 
Cast Austenitic 
StainlessSfeel 
(8.2.41 ) 

Not applicable 

Not applicable to 
PWRs 

Consistent with the 
GALL Report 

Not Applicable 
(See SER 
Section 3.2.2.1.1) 

Not applicable Not P;pplicable 
(SeeSER 
S~ctioh 3.2.2.1.1) 

Bolting Integrity Consistent with 
Program (B.2.6) GALL Report 

Not applicable Not Applicable 
(See SE,R 
Section 3.2.2.1.1) 

Not applicable " Not Applicable 
, "(S~eSER 

Section 3.2.2.1.1) 



Comp0nent Group Ag"' fging Effect/- :. AMP In GALL Further AMPinr LRA,. .Staff Evaiuation
.(GALL Report -Mechanism _ Report, Evafliuatio'n Suppleameints',.

Item No.) -lndALL or
Report Amendments,'

Steel piping, piping Loss of material Closed-Cycle No Not applicable Not Applicable
components, and due to general, Cooling Water (See SER
piping elements pitting, and System Section 3.2.2.1.1)
exposed to closed crevice
cycle cooling water corrosion
(3.2.1-26)

Steel heat exchanger Loss of material Closed-Cycle No Closed-Cycle Consistent with.the
components exposed due.to general, Cooling Water Cooling Water GALL Report
to closed cycle pitting, crevice, System System (B.2.9)
cooling water and galvanic
(3.2.1-27) corrosion _.

stainless steel Loss of material Closed-Cycle No Closed-Cycle Consistent with the
piping, piping duelto pitting Cooling Water CoolingWater GALL Report
components, piping and crevice System System,(B.2.9)
elements, and heat corrosion
exchanger
components exposed
to closed-cycle
cooling Water
(3.2.1-28) _______ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

Copper alloy-piping, Loss of material Closed-Cycle No Not applicable NotApp!icable
piping components, due to pitting, Cooling Water (See SER
piping elemernts, and crevice, and System Section 3.2.2.1.1)
heat exchanger galvanic
components exposed corrosion
to closed cycle
cooling water
(31 2.1-29) _, .. , . ...... ..

Stainless steel and Reduction of. Closed-Cycle. No Closed-Cycle Consistent with the
copper alloy heat heat transfer Cooling Water Cooling Water GALL Report
exchanger tubes due to fouling System . .S. system (B.2.9)
exposedto closed
cycle cooling .water
(3.2..1-30) _ r

External surfaces of Loss of material External Surfaces No External Surface Consistent with /

steel components due to general Monitoring Monitoring GALL Report
including ducting, corrosion (B.2.15)
piping, ducting,
closure bolting, and
containment isolation
piping external
surfaces exposed to
air - indoor
uncontrolled
(external);
condensation
(externral) and air -
outdoor (external)
(3.2.1-31) _ ... .
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Steel piping, piping Loss of material Closed-Cycle No 
components, and due to general, Cooling Water 

, piping elements pitting, and System 
exposed to closed crevice 
cycle cooling water corrosion 
(3.2.1-26) 

Steel heat exchanger Loss of material Closed-Cycle No 
components exposed dueto general, Cooling Water 
to closed cycle pitting, crevice, System 
cooling water and galvanic 
(3,.2.1-27) corrosion 

Stainless steel Loss of material Closed-Cycle No 
piping; piping due'to pitting Cooling Water 
components, piping and crevice System 
eiements, and heat corrosion 
exchanger 
componj3ntsexposed 
toclosed~cycle 
co~ling water 

, (3;2.1-28) 

Copperalloy"piping, Loss of material Closed-Cycle No 
piping components, due to pitting, Cooling Water 
pipihg elements, and' crevice, and System 
heat exchanger galvaniC 

-. .' 
components exposed corrosion 
t() closed cycle 
cooling'iYater 
(3;2.1-2,~) 

Stainless steel and Reduction of Closed-Cycle ' No 
copper alloy heat heat transfer Cooling Water 
exchanger tubes due to fouling System 
exposed 'to closed 
cyclecool!ngwater 
(3.2.1-30) 

Extemal surfaces of Loss of material Extemal Surfaces' No 
steel components due to general Monitoring 
inCluding ducting,' corrosion 
piping, ducting, 
closure bolting, and 
containment isol.3tion : 
piping extemal 
surfaces exposed to 
air - indoor ~ 
uncontrolled 
(extemal); 
condensation 
(e~em,al) and air
outdoor (extemal) 
(3.2.1-31 ) 
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Not applicable Not Applicable 
(See SER 
Section 3.2.2.1.1) 

Closed~Cycle Consistent with the 
Cooling Water GALL Report 
System (B.2.9)-

Closed-Cycle Consistent with the 
Cooling Water GALL Report 
System (B.2.9) 

Not applicable No,tApplicable 
(~ee SER 
Section 3.2.2.1.1) 

ctosed-Cycle Consistent with the 
Cooling Water GALL Report 
~ystem (B.2.9) 

Extemal Surface Consistent with 
Monitoring GALL Report 
(8.2.15) 



ýComnponenit Groupo Aging Effectf AMP In GALL Fdrter AMP In-L RA- -Staff Evaluation
(GALL p•o•rt Mechanism 'Report Evaluat*.ion Supipleent's,

:Item No.)K eot vlainSpln~t;,
_______________________ Reort Aorendments-

Steel piping and Loss of material Inspection of Internal No Inspection of Consistent with
ducting components due to general Surfaces in Internal GALL Report
and internal surfaces corrosion Miscellaneous Piping Surfaces in
exposed to air - and Ducting Miscellaneous (See SER
indoor uncontrolled Components Piping and Section 3.2.2.1.3)
(Internal) Ducting
(3.2.1-32) Components

(B.2.22) and Fire
Water System

1 __. . . .._ (B.2.17)

Steel encapsulation Loss of material Inspection of Internal *No Not applicable Not Applicable
components exposeý due to general, Surfaces in, (See SER
to air ., indoor' pitting, and Miscellaneous Piping Section 3.2.2.1.1)
uncontrolled crevice and Ducting
(internal) corrosion Components
(:3.2.1-33).

Steel piping, piping Loss of material Inspection of Internal No Not applicable Not Applicable
components, and due to general, Surfaces in (See SER
piping elements pitting, and Miscellaneous Piping Section 3.2.2.1.1)
exposed to crevice and Ducting
condensation corrosion Components
(internal)
(3.2.1-34),

Steel containment Loss'bf material Open-Cycle. Cooling No Not applicable Not Applicable
isolation piping and due to general, Water System• (See SER
components internal pitting, crevice, Section 3.2.2.1.1)
surfaces exposed to and
raw water microbiologircally
(3.2.1-35) -influenced

corrosion,. and
__________'_ fouling "__

Steel heat-exchanger Loss of material Open-Cycle Cooling No Open-Cycle Consistent with the
components exposed due tq general, Water System . Cooling Water GALL Report
to raw water pitinig, crevice, System (B.2.32)
(3.2.1-36) • galanic, and

microbiologically
-influenced
corrosion,: and
fouling _

Stainless steel Loss of material Open-Cycle Cooling No Inspection of Consistent with
piping, piping, due to pitting, Water System. Internal GALL Report
components and crevice, and'- Surfaces in
piping elements micrbiologically Miscellaneous (See SER
exposedto rawwater -influenced Pipihg and Section 3.2.2.1.2)
(3.2.1-'37) corrosionm Ducting

Components
_ _ _ "_ _. _ . . .. .__ _-_ (B.2.22)
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Steel piping and Loss of material Inspection of Intemal No Inspection of Consistent with 
ducting components due to general Surfaces in Intemal GALL Report 
and intemal surfaces corrosion Miscellaneous Piping Surfaces in 
exposed to air - and Ducting Miscellaneous (See SER 

indoor uncontrolled Components Piping and Section 3.2.2.1.3) 
(Intemal) Ducting 
(3.2.1-32) Components 

(B.2.22) and Fire 
Water System 
(B,2.17) 

Ste~1 encapsulation Loss of material Inspection of Intemal No Not applicable Not Applicable . . . . . , 
due to general, Surfaces in (See SER compol'1ents exposed 

to air. ~ indoor pitting, and Miscellaneous Piping Section 3.2.2.1.1) 
uncontroUl:td crevice and Ducting 
(intemal) cOiTosion Components 
(~,2,1-33) . 

Steet" piping, piping Loss of material Inspection of Intemal No Not applicable Not Applicable 
components, and due to gene~al, Surfaces in (See SER 
piping elements pitting, and . Miscellaneous Piping Section 3.2.2.1.1) 
exposed to '. crevice . arid Ducting . 
condensation coiTosibn Components 
(intemalf 
(~:2.1-34) 

~. , . . ,,'" . . 

Steel containment Loss'of material Open-Cycle Cooling No Not applicable Not Applicable 
isolation piping Bl)d. due togenerai; Water System (See SER 
co;;,ponerjtsihtemal pitting, crevice, Section 3.2.2.1.1) 
surt~ces exposed to and 
raw water microbiologically 
(3.2:1-:35) -influenced 

. cOrT:osion;, aDd 
fbulhlg' 

. ~teei hea'texchanger' No 
'-'" 

LOsSof material Open-Cycle Cooling Open-Cycle Consistent with the 
compon~rits' exposed due to general, Water System Cooling Water GALL Report 
to raw water .' '.' pitting, crevice, System (B.2.32) 
(3.2.1-36) . , galvanic; and . 

mIcrobiOlogically 
~influenCed 
corrosion, and 
f6ult':'~ 

Stainless steel loss of material 
' . .. 

Open~Cycie Cooling No Inspection of Consistent with 
piping, pipi~g. dl,JetQ.pittlng, . VVater Systern Intemal . GALL Report . 
components;' and crevice, and" Suifaces hi 
piping'elements ',. , lJIicrobiolpgically . Miscellaneous (See SER 

exposed 'to raw water -iriifuenced Piping and Section 3.2.2.1.2) 
(3·.2:1~37) '.' corrosion, Dueling 

Components 
(B.?22) 
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Componrent Group. Aginig Effect/ AMP In GALL'. Further :ýAMP in LRA,',. -Staff Evaluation
(GALLoReport Mechanis Report Evailuatin •Suoplements',-

Stainless steel Loss of material Open-Cycle Cooling No Not applicable Not Applicable
containment isolation due to pitting, Water System (See SER
piping and crevice, and Section 3.2.2.1.1)
components internal- microbiologically
surfaces exposed' to -influenced
raw water corrosion, and
(3.2.1-38) fouling _,

Stainless steel heat' Loss of material Open-Cycle Cooling No Open-Cycle Consistent with the
exchanger due to pitting, Water System Cooling Water GALL Report
components exposed crevice, and System (B.2.32)
to raw water microbiologically
(3.2.1-39) 4nfluenced

corrosion, and
fouling

Steel and stainless Reduction of Open-Cycle Cooling No Open-Cycle Consistent with the
steel heat exchanger heat transfer Water System Cooling Water GALL Report
tubes (serviced by due to fouling System (B.2.32)
open-cycle cooling
water) exposed to
raw water
(3.2.1-.40)- . _,

Copper alloy Loss of material Selective Leaching of No Not applicable Not Applicable
> 15% Zn piping, due to selective Materials (See SER
piping-components, leaching Section 3.2.2.1.1)
piping elements,. and.
heat exchanger
components exposed
to closed cycle
cooling water
(3.2.1-41) __r

Gray cast iro n piping, Loss of material Selective Leaching of No Not applicable Not Applicable
piping components, due to selective Materials (See SER
piping iemýents- leaching Section 3.2.2.1.1)
exposed to closed-
cycle cooling water
(3.2.142) " , • _ _ __"

Gray cast iron piping, Loss of material SelectiveLeaching of No .. Not applicable Not'Applicable.
piping components, due to selective Materials (See SER
and piping".elements leaching Section 3.2.2.1.1)
exposed to soil
(3.2.1-43) _ ___

Gray cast iron motor Loss of material Selective Leaching of No Not applicable Not Applicable
cooler exposed to due to selective Materials (See SER r
treated water leaching. . Section 3.2.2.1.1)(3.2.1-44) - ..:. . . ... __ _ _ _ __ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ _
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Stainless steel Loss of material Open-Cycle Cooling No Not applicable Not Applicable 
containment isolation due to pitting, Water System (See SER 
piping and crevice, anq Section 3.2.2.1.1) 
components intemal microbiologically 

. surfaces exposed to -influenced 
raw water : corrosion, and 
(3.2.1~38) fouling , 

Stairiless steel heat' 
J 

LosS of material Open-Cycle Cooling No Open-Cycle Consistent with the 
exchanger . due to pitting, Water System Cooling Water GALL Report 
cQmponents exposed C'revice,. and System(B.2.32) 
to raw water microbioiogically 
p.2.1-39) ,~Irifluenced . 

corrosion, and 
fouling 

Steel and stainless Reduction of Open~Cycle Cooling No Open-Cycle Consistent .with the 
, steel heat exchanger heat transfer Water System Cooling Water GALL Report 
tubes (serviced by due to folding System (B.2.32) 
open-cycle cooling 
w~tej') exposed to 
raw water 
(3.2.140) ". 

; 

Copper alloy. Loss of m~terial Selective Leaching of No Not applicable' Not Applicable 
> 15% Zn piping, due to sel~ctive Materials (SeeSER 
piping' eom'ponents, leaching Section 3:2.2.1.1) 
piping elements, and 
heat exchanger .' . 
components~xposed 
to closed . cycle -

. cooling water 
(3.2.1-:4JJ 

G~y cast iroh piping, 
.... . ..... .. . .. .' ... 

Loss of material . SeleCtive Leaching of No Not applicable Not Applicable 
piping cOiT)ponel'lts, due 'to selective Materials (See SER 
plpingelernl3rits . lea~hlng Se¢tior'l3;2.2.1.1 ) 
expost3ci to~losed- / 

cycl~co6ling water \ 
(3.2.142) 

Gray ci:ist iroripiplng, Loss of material Selecti.ve .Leaching of No Not applicable Nor Applicable. 
piplrjg oorpponents, due to selective Materials (SeeSER 
arid plpirigeleme'hts . leaching Section 3.2.2.1.1) 
exp.osed to 5011' . .-
(3~:2.1-43) . 

, 

Gray east ironiTl.otor Loss of material Selective Leaching' of No Not applicable Not Applicable 
cooler expos6cHo due to seh:~ctive . Materials (See SER ( 

treated water'" '. leaching. Section 3.2.2.1.1) 
, (3,2" 1-4~) ,. , 

'J.-
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.Component Grou p Aging Effect• AMP In GALL Further AMPIn LRA,, IStaff Eval ation

(GALL Repor~t Mechanism Report Evaluation Supplements,
Item No.) In GALL or.

____________ ________ Rep~t mend ments

Aluminum, copper Loss of material Boric Acid Corrosion No Boric Acid Consistent with
alloy > 15% Zn, and due to Boric acid Corrosion GALL Report
steel external corrosion (B.2.7)
surfaces, bolting, and
piping, piping
components, and
piping elements
exposed to air with
borated water
leakage
(3.2.1-45) , .

Steel encapsulation Loss of material Inspection of Internal No Not applicable Not Applicable
components exposed due to general, Surfaces in (See SER
to air with borated pitting, crevice Miscellaneous Piping Section 3.2.2.1.1)
water leakage and boric acid and Ducting
(internal) corrosion Components
(3.2.1-46) _ -" . " • _

Cast austenitic Loss of fracture Thermal Aging No Thermal Aging Consistent with the
stainless steel.piping; toughness due Embrittlement of Embrittlement of GALL Report
piping components, to thermal aging CASS Cast Austenitic
and piping elements embrittlement . Stainless Sieel
exposed to treated (B.2.41)
borated water
S250C (> 4827F)

(3.2.1-47) ... .. . _.. .. ... . . _... • .

Stainless. steel or Cracking due to Water Chemistry No Water Chemistry Consistent with the
stainless-steel-clad - stress corrosion (B.2.42) GALLReport
steel piping, piping cracking
components, piping
elements,and tanks
(including safety.
injection
tanks/accumulatdrs)
exposed to treated
borated water">6'0°C
(>'!40F)
(3.2.1-48) .. ___ .. .. . . r , . _ _ _

Stainless steel Loss of material Water Chemistry No Water Chemistry Consistent with the
piping, piping due to pitting (B.2.42) GALL Report
components, piping and crevice
elements, and tanks corrosion'
exposed 'to treated
borated water

3-271

Coml?onent Gr~up' 'Aging E~ect/ ' ." AMP In G~l,.L, .•.. ;, ,Further ..... AMp I" :L~Staff'~valii~tlon . 
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Aluminum, copper Loss of material Boric Acid Corrosion No 
alloy> 15% Zn, and due to Boric acid 
steel extemal corrosion 
surfaces, bolting, and 
piping, piping 
components, and 
piping elements ' 
exposed to air with 
borated water 
leakage, 
(3.2.1-45) 

Steel encapsulation Loss of material 
components exposed due to general, 
to ail' with bO'rated ,pitting, crevice 
wa!er leakage and boric acid 
(intemal) corrosion 
(3.2.1-46) 
, , 

Cast austenitic Loss of fracture 
stainless steel.piping; toughness due 

'pipingcbmponents, to thermal aging 
arid piping,~iements embrittlement 
exposed to treated 
borated water ' ' 
>2~boc (>482°F) 
{3.2.1-47t 

Inspection of Intemal 
Surfaces in 
Miscellaneous Piping 

, and Ducting 
Components 

Thermal Aging 
Embrittlement of 
CASS 

Stainless ste~lo': 
stainless~steel~clad 
steel piping, piping 
components, piping 
elerl;enls,arid:tahks 
(includiMg safetY ' 
injection' . 

Cracking due to Water Chemistry 
stress corrosion 

~ariksJaccumulators ) 
exposed to, treated 
,borated water>60°C 
(> 140°F) 

.' (3.2.1-4~) 

Stainless steel 
piping, piping 
components, piping 
elements"and tanks 
exposed 'to treated 
bqrated water 
(3.2.149) 

cracking 

Loss of material Water Chemistry 
due to pitting 
and crevice 
corrOSion! 

No 

No 

No 
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Boric Acid 
Corrosion 
(B'.2.7) 

Not applicable 

Consistent with 
GALL Report 

Not Applicable 
• (See SER 

Section 3.2.2.1.1 ) 

Thermai Aging Consistent with the' 
Einbrittlement of GALL Report 
Cast Austenitic 
StainlesS Steel 
(8.2.41) '. 

i Water Chemistry Con'sistent with the 
(B.2.42) GALL Report 

. Water Chemistry Consistent with the 
(B;2.42) GALL Report 



Component Group Aging Effect/ AMP in GALL Further AMPInLRA, Staff Evaluation
(GALL Report Mechanism Report . Evaluation Sujpplements,'

Ite m No.) 1n GALL ,or,

_________~ e____ ~eprt *Amndment

Aluminum piping, None None No None Consistent with the
piping components, GALL Report
and piping elements
exposed to air -
indoor uncontrolled
(intemal/extemal)
(3.2.1-50)

Galvanized steel None None No Not applicable Not Applicable
ducting exposed to (See SER
air - indoor controlled Section 3.2.2.1.1)
(external)(3.2.1-51) ,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Glass piping None None No Not applicable Not Applicable
elements exposed to (See SER
air - indoor Section 3.2.2.1.1)
uncontrolled
(external), lubricating
oil, raw water,
treated water, or
treated borated water
(3.2.1-52)

Stainless steel, None None No None Consistent with the
copper alloy, and GALL Report
nickel-alloy, piping,
piping components,
and piping elements
exposed to air -
indoor uncontrolled
(external)
(3?.2.1-53) ________________

Steel piping, piping None None No Not applicable Not Applicable.
components, and -(See SER
pipingrelements Section 3.2.2.1.1)
exposed to air -.
indoor controlled
(external)
(3.2.1-54)•

Steel and stainless None None No None Consistent with the
steel piping, piping GALL Report
components, and
piping elements in
concrete(3.2.1-55) ________ _ _ __ _ _ _ __ _____________
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Aluminum piping. None None No None Consistent with the 
piping components. GALL Report 
and piping elements 
exposed to air -
indoor uncontrolled 
(internal/external) 
(3.2.1-50) 

Galvanized steel None None No Not applicable Not Applicable 
ducting exposed to (See SER 
air - ind6orcontrolled Section 3.2.2.1.1) 
(extern~l) 
(3.2.1~5.1 ) 

Glass piping None None No Not applicable . Not Applicable 
elements exposed to (See SER 
air - indoor . Section 3.2.2.1.1) 
uncontrolled 
(external). lubricating 
oil. raw water. 
treated water. or 
treated borated water 
(3.2.1~52) 

Stainless steel. None None Nt> None Consistent;wlth the 

: .' .. copper alloy. and GALL Report 
nickel-alloy piping. 
piping components. 
and piping elements 
exposed to air -
indoor uncontrolled 
(external) 
(3.2,~1~53t 

.... ---Steel piping. piping· None None No Not applicable Not Applicable 
compo~erits. alld (See SER 
pipirigelements Section 3.2.2.1.1) 
exposed to air -
indoor controlled 
(external) 
(3.2.1~54) .. 

/ 
Steel and stainless None None No None Consistent with the 
steel piping. piping GALL Report 
components. and 
piping elements in 
concrete 
(3.2.1-55) 
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and copper alloy GAL•L Reportpiping, piping
components, and
piping elements
exposed to gas
(3.2,.1.:56) men ..

stainless steel and None None No None Consistent with the
copper alloy GALL Report
<15% Zn piping
piping components, an
and piping elements
exposed toair with

borated water.
leakage : . .. ...(3.2.1-57) ___

The staffsreview of the ESF component groups followed any one Of several approaches. One
approach, documented in SER Section 3.2.2.1, reviewed AMR results for Components tiat the
apPlicant indicated areRconsistent With the GALL Report and require no further evaluation.
Angther aPproach, documented in SER Section 3.2.2.2, reviewed AMR results for comoents

that the applicant indic.ated are consistent 'with the GAL•L Report and" for whichK fur'theri evalua'tio nis recolmmend•d. A third approach, documented in sER section 3.2.2.3, reviewedAMR resultss

for com~po~nents that the applicant indicated are not consistent with'l,o~r not addlressedl in, theGALL Repor. The staff's review of AMPs credited to manage Or monitor aging effects of the
ESF compotents isgdocumented in SER Section 3.0.3. " p h

3.2.2.1 AMR Results Consistent with the GALL Report .... f ea

RA SectiOn 3.2.2.1 aidentifies the materials, environments, AERMs and the following programs
that mnange aging effectsfor the ESF components:

• Bolting iintegrity Program with '

d Boric Acid Corrosion Program
, Closed-Cycle CooingcWater System Program

* Externl Surfaces Monitoring Programe t

E Insopecton of Internal Surfaces in Miscellaneous Piping and Ducting Components

* One-Time Inspectiont Program

• Open-Cycle Cooling Water System Program

-Water Chemistry Program
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Steel, stainless steel, None 
and copper alloy 
piping, piping 
components, and . 
piping elements 
exposed to gas 
(3,,~. ~:56). 

Stainless steel and None 
copper alloy' .. '. ' 

. < 1.5% ~n piping, 
· piping components', 
· and piping elements 

exposed to;air with . 
borated water'. 
leakag~ . 
(3.2.1-57) . 

None No 

None No 

None 

None 

Consistent with the 
GALL Report 

Consistent with the 
GALL Report 

The staff'sre...,iew of the ESF component groupsfdllowed anyone cif several approaches. One 
appro~cti, dOc~mented in SER $ec~lon 3.2.2.1, r~vlewed AMR re~ults forconiporl~ritsthat the 

· appiicant iridicatedare:cbnsistent with the GALL, Repqd andrecj'uire r'IQfurther:eV~luatlcin:' .' 
Another :appro~ch, d()cumente~ in SE:.R,Secti6ri3'.2~2~2,' reyiew~d' A~R re,s.Lllt~'fijr',Cotr1p'()ri.er'lts 
thcitth~appncahfjndiCatedare consister'lt'Wlththe'GALL Report 'ancf'f6r wb.ichJujth~r~vaILJati()o 
isrec<fmriieri'~e~: A, third'appr9ach, documentedinSER Section .3:2·.?3:;. (evie~e9A,Mffresults 
for,compo.ri~~t~,thattheapplicant iridicatedf;lr~ not con~istenfwith;,'~[notaddres$edifli the . 
:GALL ReportThe staffs review of AMPs credited to manage or rrioriito~ aging' effects of the 
'ESF compone,rits is docu'11ented in SER Section 3.0.3. ' , , 

3.2~2.1 AMiiResults Consistent with the GALL Report 
,.1 • '. 

• ._. _. ••••• ••• •• ' d. ."' • 

LRASectio[l3~2.2.1 'id~ntifies the materials, environments, AERMs, and the foliolNingprograms 
that ma~c:l~~a'gil1g effeCtsfo~the E$F components: . '" 

~ .~6Iting 'Integrity Program 

Bo~icAcid Corrosion' Program 

.61~S~9~CYCleCoo,ling'Water.System Program 

EXteffi;~jSLirfac~~'Mdhitbting program. 

• '. Inspe9t.I6n of Internal Surfaces in Miscellaneci'u,s Piping and DuctingCOmponents 
Rfogranr' '.',' . .... '":," " . ." 

• One-Time ,Inspection, Program 

• open"~SYCle,Cooling Wat~r SysteinProgr~rri 
• Water:9/1emistry Program 
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LRA Tables 3.2.2-1 through 3.2.2-3 summarizes AMRs for the ESF components and indicates
AMRs claimed to be consistent with the GALL Report.

For component groups evaluated in the GALL Report for which the applicant claimed
consistency with the report and for which it does not recommend further evaluation, the staff's
audit and review determined whether the plant-specific components of these GALL Report
component groups were bounded by the GALL Report evaluation.

The applicant noted for each AMR line item how the information in the tables aligns with the
information in the GALL Report. The staff audited those AMRs with notes A through E indicating
how the AMR is consistent with the GALL Report.

Note A indicates that the AMR line item is consistent with the GALL Report for component,
material, environment, and aging effect. In addition, the AMP is consistent with the GALL Report
AMP. The staff audited these line items to verify consistency with the GALL Report and validity
of the AMR for the site-specific conditions.

Note B indicates that the AMR line item is consistent with the GALL Report for component,
material, environment, and aging effect. In addition, the AMP takes some exceptions to the
GALL Report AMP. The staff audited these line items to verify consistency with the GALL
Report and verified that the identified exceptions to the GALL Report AMPs have been reviewed
and accepted. The staff also determined whether the applicant's AMP was consistent with the
GALL Report AMP and whether the AMR was valid for the site-specific conditions.

Note C indicates that the component for the AMR line item, although different from, is consistent
with the GALL Report for material, environment, and aging effect. In addition, the AMP is
consistent with the GALL Report AMP. This note indicates that the applicant was unable to find
a listing of some system components in the GALL Report; however, the applicant identified in
the GALL Report a different component with the same material, environment, aging effect, and
AMP as the component under review. The staff audited these line items to verify consistency
with the GALL Report. The staff also determined whether the AMR line item of the different
component was applicable to the component under review and whether the AMR was valid for
the site-specific conditions.

Note D indicates that the component for the AMR line item, although different from, is consistent
with the GALL Report for material, environment, and aging effect. In addition, the AMP takes
some exceptions to the GALL Report AMP. The staff audited these line items to verify
consistency with the GALL Report. The staff verified whether the AMR line item of the different
component was applicable to the component under review and whether the identified
exceptions to the GALL Report AMPs have been reviewed and accepted. The staff also
determined whether the applicant's AMP was consistent with the GALL Report AMP and
whether the AMR was valid for the site-specific conditions.

Note E indicates that the AMR line item is consistent with the GALL Report for material,
environment, and aging effect, but credits a different AMP. The staff audited these line items to
verify consistency with the GALL Report. The staff also determined whether the credited
AMP would manage the aging effect consistently with the GALL Report AMP and whether the
AMR was valid for the site-specific conditions.
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LRA Tables 3.2.2-1 through 3.2.2-3 summarizes AMRs for the ESF components and indicates 
AMRs claimed to be consistent with the GALL Report .. 

For component groups evaluated in the GALL Report for which the applicant claimed 
consistency with the report and for which it does not recommend further evaluation, the staff's 
audit and review determined whether the plant-specific components of these GALL Report 
component groups were bounded by the GALL Report evaluation. 

The applicant noted for each AMR line item how the information in the tables aligns with the 
information in the GALL Report. The staff audited those AMRs with notes A through E indicating 
how the AMR is consistent with the GALL Report. 

Note A indicates that the AMR line item is consistent with the GALL Report for component, 
material, environment, and aging effect. In addition, the AMP is consistent with the GALL Report 
AMP. The staff audited these line items to verify consistency with the GALL Report and validity 
of the AMR for the site-specific conditions. 

Note B indicates that the AMR line item is consistent with the GALL Report for component, 
material, environment, and aging effect. In addition, the AMP takes some exceptions to the 
GALL Report AMP. The staff audited these line items to verify consistency with the GALL 
Report and verified that the identified exceptions to the GALL Report AMPs have been reviewed 
and accepted. The staff also determined whether the applicant's AMP was consistent with the 
GALL Report AMP and whether the AMR was valid for the site-specific conditions. 

Note C indicates that the component for the AMR line item, although different from, is consistent 
with the GALL Report for material, environment, and aging effect. In addition, the AMP is 
consistent with the GALL Report AMP. This note indicates that the applicant was unable to find 
a listing of some system components in the GALL Report; however, the applicant identified in 
the GALL Report a different component with the same material, environment, aging effect, and 
AMP as the component under review. The staff audited these line items to verify consistency 
with the GALL Report. The staff also determined whether the AMR line item of the different 
component was applicable to the component under review and whether the AMR was valid for 
the site-specific conditions. 

Note 0 indicates that the component for the AMR line item, although different from, is consistent 
with the GALL Report for material, environment, and aging effect. In addition, the AMP takes 
some exceptions to the GALL Report AMP. The staff audited these line items to verify 
consistency with the GALL Report. The staff verified whether the AMR line item of the different 
component was applicable to the component under review and whether the identified 
exceptions to the GALL Report AMPs have been reviewed and accepted. The staff also 
determined whether the applicant's AMP was consistent with the GALL Report AMP and 
whether the AMR was valid for the site-specific conditions. 

Note E indicates that the AMR line item is consistent with the GALL Report for material, 
environment,and aging effect, but credits a different AMP. The staff audited these line items to 
verify consistency with the GALL Report. The staff also determined whether the credited 
AMP would manage the aging effect consistently with the GALL Report AMP and whether the 
AMR was valid for the site-specific conditions. 
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The staff audited and reviewed the information in the LRA. The staff did not repeat its review of
the matters described in the GALL Report; however, the staff did verify that the material
presented in the LRA was applicable and that the applicant identified the appropriate GALL
Report AMRs.

The staff reviewed the LRA to confirm that the applicant: (a) provided a brief description of the
system, components, materials, and environments; (b) stated that the applicable aging effects
were reviewed and evaluated in the GALL Report; and (c) identified those aging effects for the
engineered safety features ESF components that are subject to an AMR. On the basis of its
audit and review, the staff determines that, for AMRs not requiring further evaluation, as
identified in LRA Table 3.2.1, the applicant's references to the GALL Report are acceptable and
no further staff review is required, with the exception of the following AMRs that the applicant
had identified were consistent with the AMRs of the GALL Report and for which the staff felt
were in need of additional clarification and assessment. The staff's evaluations of these AMRs
are provided in the subsections that follows.

3.2.2.1.1 AMR Results Identified as Not Applicable

In LRA Table 3.2.1, item 2, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS does not have steel with stainless steel cladding
pump casings in the ESF Systems. The staff reviewed the documentation supporting the
applicant's AMR evaluation and confirmed the applicant's claim that BVPS does not have steel
with stainless steel cladding pump casings in the ESF Systems. Therefore, the staff agrees with
the applicant's determination that the corresponding AMR result line in the GALL Report is not
applicable to BVPS.

In LRA Table 3.2.1, items 3, and 15, the applicant states that the corresponding AMR result line
in the GALL Report is not applicable because no BVPS AMR line items roll up to this item. The
staff reviewed the documentation supporting the applicant's AMR evaluation and confirmed that
the internal surfaces of stainless steel containment isolation piping and components exposed to
treated water were evaluated in the tables associated with their parent system and did not roll-
up to this line item. Therefore, the staff agrees with the applicant's determination that the
corresponding AMR result line in the GALL Report is not applicable to BVPS.

In LRA Table 3.2.1, items 6, and 9, the applicant states that the corresponding AMR result line
in the GALL Report is not applicable because no BVPS components in the ESF systems align to
this item. The staff reviewed the documentation supporting the applicant's AMR evaluation and
confirmed the applicant's claim that no BVPS components in the ESF systems align to this item.
Therefore, the staff agrees with the applicant's determination that the corresponding AMR result
line in the GALL Report is not applicable to BVPS.

In LRA Table 3.2.1, item 7, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because the BVPS RWST tanks are evaluated with their bottom
surfaces in contact with soil, and align to item 3.2.1-04. The staff reviewed the documentation
supporting the applicant's AMR evaluation and confirmed the applicant's claim that RWST tanks
align to item 3.2.1-04. Therefore, the staff agrees with the applicant's determination that the
corresponding AMR result line in the GALL Report is not applicable to BVPS.
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The staff audited and reviewed the information in the LRA. The staff did not repeat its review of 
the matters described in the GALL Report; however, the staff did verify that the material 
presented in the LRA was applicable and that the applicant identified the appropriate GALL 
Report AMRs. 

The staff reviewed the LRA to confirm that the applicant: (a) provided a brief description of the 
system, components, materials, and environments; (b) stated that the applicable aging effects 
were reviewed and evaluated in the GALL Report; and (c) identified those aging effects for the 
engineered safety features ESF components that are subject to an AMR. On the basis of its 
audit and review, the staff determines that, for AMRs not requiring further evaluation, as 
identified in LRA Table 3.2.1, the applicant's references to the GALL Report are acceptable and 
no further staff review is required, with the exception of the following AMRs that the applicant 
had identified were consistent with the AMRs of the GALL Report and for which the staff felt 
were in need of additional clarification and assessment. The staff's evaluations of these AMRs 
are provided in the subsections that follows. 

3.2.2.1.1 AMR Results Identified as Not Applicable 

In LRA Table 3.2.1, item 2, the applicant states that the corresponding AMR result line in the 
GALL Report is not applicable because BVPS does not have steel with stainless steel cladding 
pump casings in the ESF Systems. The staff reviewed the documentation supporting the 
applicant's AMR evaluation and confirmed the applicant's claim that BVPS does not have steel 
with stainless steel cladding pump casings in the ESF Systems. Therefore, the staff agrees with 
the applicant's determination that the corresponding AMR result line in the GALL Report is not 
applicable to BVPS. 

In LRA Table 3.2.1, items 3, and 15, the applicant states that the corresponding AMR result line 
in the GALL Report is not applicable because no BVPS AMR line items roll up to this item. The 
staff reviewed the documentation supporting the applicant's AMR evaluation and confirmed that 
the internal surfaces of stainless steel containment isolation piping and components exposed to 
treated water were evaluated in the tables associated with their parent system and did not roll
up to this line item. Therefore, the staff agrees with the applicant's determination that the 
corresponding AMR result line in the GALL Report is not applicable to BVPS. 

In LRA Table 3.2.1, items 6, and 9, the applicant states that the corresponding AMR result line 
in the GALL Report is not applicable because no BVPS components in the ESF systems align to 
this item. The staff reviewed the documentation supporting the applicant's AMR evaluation and 
confirmed the applicant's claim that no BVPS components in the ESF systems align to this item. 
Therefore, the staff agrees with the applicant's determination that the corresponding AMR result 
line in the GALL Report is not applicable to BVPS. 

In LRA Table 3.2.1, item 7, the applicant states that the corresponding AMR result line in the 
GALL Report is not applicable because the BVPS RWST tanks are evaluated with their bottom 
surfaces in contact with soil, and align to item 3.2.1-04. The staff reviewed the documentation 
supporting the applicant's AMR evaluation and confirmed the applicant's claim that RWST tanks 
align to item 3.2.1-04. Therefore, the staff agrees with the applicant's determination that the 
corresponding AMR result line in the GALL Report is not applicable to BVPS. 
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In LRA Table 3.2.1, item 12, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because no BVPS AMR line items roll up to this item. The staff
reviewed the documentation supporting the applicant's AMR evaluation and confirmed the
applicant's claim that the BVPS high pressure safety injection pump miniflow orifices are
evaluated in the Chemical and Volume Control System (3.3.2.1.5) and compared to
NUREG-1 801 in the auxiliary Systems Chapter. Therefore, the staff agrees with the applicant's
determination that the corresponding AMR result line in the GALL Report is not applicable to
BVPS.

In LRA Table 3.2.1, item 21, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS does not have high strength closure bolting in the
ESF Systems. The staff reviewed the documentation supporting the applicant's AMR evaluation
and confirmed the applicant's claim that BVPS does not have high strength closure bolting in
the ESF Systems. Therefore, the staff agrees with the applicant's determination that the
corresponding AMR result line in the GALL Report is not applicable to BVPS.

In LRA Table 3.2.1, item 22, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS has no in-scope steel closure bolting exposed to
air with steam or water leakage in the ESF System. The staff reviewed the documentation
supporting the applicant's AMR evaluation and confirmed the applicant's claim that BVPS has
no in-scope steel closure bolting exposed to air with steam or water leakage in the ESF System.
Therefore, the staff agrees with the applicant's determination that the corresponding AMR result
line in the GALL Report is not applicable to BVPS.

In LRA Table 3.2.1, item 24, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS did not identify loss of preload as an aging effect
for closure bolting. The staff reviewed the documentation supporting the applicant's AMR
evaluation and confirmed the applicant's claim that BVPS did not identify loss of preload as an
aging effect for closure bolting. BVPS assigned the Bolting Integrity (B.2.6) program to manage
aging on in-scope bolting. Therefore, the staff agrees with the applicant's determination that the
corresponding AMR result line in the GALL Report is not applicable to BVPS.

In LRA Table 3.2.1, item 25, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS has no in-scope stainless steel piping exposed to
closed cycle cooling water >60 degrees C (>140 degrees F) in the ESF Systems. The staff
reviewed the documentation supporting the applicant's AMR evaluation and confirmed the
applicant's claim that BVPS has no in-scope stainless steel piping exposed to closed cycle
cooling water >60 degrees C (>140 degrees F) in the ESF Systems. Therefore, the staff agrees
with the applicant's determination that the corresponding AMR result line in the GALL Report is
not applicable to BVPS.

In LRA Table 3.2.1, item 26, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS has no in-scope steel piping exposed to closed
cycle cooling water in the ESF Systems. The staff reviewed the documentation supporting the
applicant's AMR evaluation and confirmed the applicant's claim that BVPS has no in-scope steel
piping exposed to closed cycle cooling water in the ESF Systems. Therefore, the staff agrees
with the applicant's determination that the corresponding AMR result line in the GALL Report is
not applicable to BVPS.
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In LRA Table 3.2.1, item 12, the applicant states that the corresponding AMR result line in the 
GALL Report is not applicable because no BVPS AMR line items roll up to this item. The staff 
reviewed the documentation supporting the applicant's AMR evaluation and confirmed the 
applicant's claim that the BVPS high pressure safety injection pump miniflow orifices are 
evaluated in the Chemical and Volume Control System (3.3.2.1.5) and compared to 
NUREG-1801 in the auxiliary Systems Chapter. Therefore, the staff agrees with the applicant's 
determination that the corresponding AMR result line in the GALL Report is not applicable to 
BVPS. 

In LRA Table 3.2.1, item 21, the applicant states that the corresponding AMR result line in the 
GALL Report is not applicable because BVPS does not have high strength closure bolting in the 
ESF Systems. The staff reviewed the documentation supporting the applicant's AMR evaluation 
and confirmed the applicant's claim that BVPS does not have high strength closure bolting in 
the ESF Systems. Therefore, the staff agrees with the applicant's determination that the 
corresponding AMR result line in the GALL Report is not applicable to BVPS. 

In LRA Table 3.2.1, item 22, the applicant states that the corresponding AMR result line in the 
GALL Report is not applicable because BVPS has no in-scope steel closure bolting exposed to 
air with steam or water leakage in the ESF System. The staff reviewed the documentation 
supporting the applicant's AMR evaluation and confirmed the applicant's claim that BVPS has 
no in-scope steel closure bolting exposed to air with steam or water leakage in the ESF System. 
Therefore, the staff agrees with the applicant's determination that the corresponding AMR result 
line in the GALL Report is not applicable to BVPS. 

In LRA Table 3.2.1, item 24, the applicant states that the corresponding AMR result line in the 
GALL Report is not applicable because BVPS did not identify loss of preload as an aging effect 
for closure bolting. The staff reviewed the documentation supporting the applicant's AMR 
evaluation and confirmed the applicant's claim that BVPS did not identify loss of preload as an 
aging effect for closure bolting. BVPS assigned the Bolting Integrity (B.2.6) program to manage 
aging on in-scope bolting. Therefore, the staff agrees with the applicant's determination that the 
corresponding AMR result line in the GALL Report is not applicable to BVPS. 

In LRA Table 3.2.1, item 25, the applicant states that the corresponding AMR result line in the 
GALL Report is not applicable because BVPS has no in-scope stainless steel piping exposed to 
closed cycle cooling water >60 degrees C (>140 degrees F) in the ESF Systems. The staff 
reviewed the documentation supporting the applicant's AMR evaluation and confirmed the 
applicant's claim that BVPS has no in-scope stainless steel piping exposed to closed cycle 
cooling water >60 degrees C (>140 degrees F) in the ESF Systems. Therefore, the staff agrees 
with the applicant's determination that the corresponding AMR result line in the GALL Report is 
not applicable to BVPS. 

In LRA Table 3.2.1, item 26, the applicant states that the corresponding AMR result line in the 
GALL Report is not applicable because BVPS has no in-scope steel piping exposed to closed 
cycle cooling water in the ESF Systems. The staff reviewed the documentation supporting the 
applicant's AMR evaluation and confirmed the applicant's claim that BVPS has no in-scope steel 
piping exposed to closed cycle cooling water in the ESF Systems. Therefore, the staff agrees 
with the applicant's determination that the corresponding AMR result line in the GALL Report is 
not applicable to BVPS. 
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In LRA Table 3.2.1, item 29, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS has no in-scope copper alloy components
exposed to closed cycle cooling water in the ESF Systems. The staff reviewed the
documentation supporting the applicant's AMR evaluation and confirmed the applicant's claim
that BVPS has no in-scope copper alloy components exposed to closed cycle cooling water in
the ESF Systems. Therefore, the staff agrees with the applicant's determination that the
corresponding AMR result line in the GALL Report is not applicable to BVPS.

In LRA Table 3.2.1, item 33, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because no BVPS components in the ESF systems align to this
item. The staff reviewed the documentation supporting the applicant's AMR evaluation and
confirmed the applicant's claim that no BVPS components in the ESF systems align to this item.
The encapsulations for valves in the Containment Depressurization System (3.2.2.1.1) are
fabricated of stainless steel, and are evaluated as integral parts of the valves. Therefore, the
staff agrees with the applicant's determination that the corresponding AMR result line in the
GALL Report is not applicable to BVPS.

In LRA Table 3.2.1, item 34, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS has no in-scope steel components exposed to
condensation (internal) in the ESF Systems. The staff reviewed the documentation supporting
the applicant's AMR evaluation and confirmed the applicant's claim that BVPS has no in-scope
steel components exposed to condensation (internal) in the ESF Systems. Therefore, the staff
agrees with the applicant's determination that the corresponding AMR result line in the GALL
Report is not applicable to BVPS.

In LRA Table 3.2.1, items 35, and 38, the applicant states that the corresponding AMR result
line in the GALL Report is not applicable because no BVPS AMR line items roll up to this item.
The staff reviewed the documentation supporting the applicant's AMR evaluation and confirmed
that the internal surfaces of Containment Isolation piping and components exposed to raw water
were evaluated in the tables associated with their parent system and did not roll-up to this line
item. Therefore, the staff agrees with the applicant's determination that the corresponding AMR
result line in the GALL Report is not applicable to BVPS.

In LRA Table 3.2.1, item 41, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS has no in-scope copper alloy >15% Zn
components exposed to closed cycle cooling water in the ESF Systems. The staff reviewed the
documentation supporting the applicant's AMR evaluation and confirmed the applicant's claim
that BVPS has no in-scope copper alloy >15% Zn components exposed to closed cycle cooling
water in the ESF Systems. Therefore, the staff agrees with the applicant's determination that the
corresponding AMR result line in the GALL Report is not applicable to BVPS.

In LRA Table 3.2.1, items 42-44 the applicant states that the corresponding AMR result line in
the GALL Report is not applicable because BVPS has no in-scope gray cast iron components
exposed to closed cycle cooling water in the ESF Systems. The staff reviewed the
documentation supporting the applicant's AMR evaluation and confirmed the applicant's claim
that BVPS has no in-scope gray cast iron components exposed to closed cycle cooling water in
the ESF Systems. Therefore, the staff agrees with the applicant's determination that the
corresponding AMR result line in the GALL Report is not applicable to BVPS.
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In LRA Table 3.2.1, item 46 the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because the BVPS encapsulations for valves in the Engineered
Safety Systems are fabricated of stainless steel, and are evaluated as integral parts of the
valves. The staff reviewed the documentation supporting the applicant's AMR evaluation and
confirmed the applicant's claim that the encapsulations for valves in the Engineered Safety
Systems are fabricated of stainless steel, and are evaluated as integral parts of the valves.
Therefore, the staff agrees with the applicant's determination that the corresponding AMR result
line in the GALL Report is not applicable to BVPS.

In LRA Table 3.2.1, items 51 the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS has no in-scope galvanized steel components
exposed to air-indoor controlled environment in the ESF Systems. The staff reviewed the
documentation supporting the applicant's AMR evaluation and confirmed the applicant's claim
that BVPS has no in-scope galvanized steel components exposed to air-indoor controlled
environment in the ESF Systems. Therefore, the staff agrees with the applicant's determination
that the corresponding AMR result line in the GALL Report is not applicable to BVPS.

In LRA Table 3.2.1, items 52 the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS has no glass components in the ESF systems
that are subject to aging management review. The staff reviewed the documentation supporting
the applicant's AMR evaluation and confirmed the applicant's claim that BVPS has no in-scope
galvanized steel components exposed to air-indoor controlled in the ESF Systems. Therefore,
the staff agrees with the applicant's determination that the corresponding AMR result line in the
GALL Report is not applicable to BVPS.

In LRA Table 3.2.1, items 54 the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS has no in-scope steel components exposed to
air-indoor controlled environment in the ESF Systems. The staff reviewed the documentation
supporting the applicant's AMR evaluation and confirmed the applicant's claim that BVPS has
no in-scope galvanized steel components exposed to air-indoor controlled in the ESF Systems.
Therefore, the staff agrees with the applicant's determination that the corresponding AMR result
line in the GALL Report is not applicable to BVPS.

3.2.2.1.2 Loss of Material in ESF Components Exposed to Raw Water

In AMR items 88 and 89 of LRA Table 3.2.2-1, the applicant includes two AMRS to manage loss
of material of cast austenitic stainless steel BVPS Unit 1 inside recirculation spray pump
casings, one the internal pump casing surfaces that are exposed to raw water and one for
external pump casing surfaces that are exposed to raw water. In these AMRs, the applicant
credited AMP B.2.22, Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program to manage loss of material due to pitting and crevice corrosion. During its
review, the staff noted that the applicant's AMRs for this component referenced GALL AMR
V.D1-25 and applied Note E to these internal and external AMR items because the applicant
was crediting an AMP that was different from an AMP corresponding to GALL AMP XI.M20,
"Open Cycle Cooling Water," which is the AMP recommended for aging management in GALL
AMR V.D1-25.

The staff reviewed the AMR results provided for these recirculation spray pump casings. The

staff noted that in the applicant's scoping result Section for these pump casings, as provided in
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LRA Section 2.3.2.1, the applicant clearly identifies that internal environment for the
recirculation spray system, which includes recirculation spray pumps, is the borated treated
water environment from the containment sump and that the applicable external environment for
these pump casings in the containment atmosphere. The staff noted that, for these pump casing
components, applicant normally would have provided an AMR in the application that identified
borated treated water as the internal environment and that referenced either GALL AMR item
V.A-27 or V.D1-30 as the applicable GALL-based AMR, which is on management of loss of
material due to pitting and crevice corrosion in PWR stainless steel (including CASS)
components under exposure to a borated water treated environment. However, the staff noted
that the applicant conservatively treats the internal environment for the pump casings as raw
water environment because the sump is an open system and is exposed to the containment
atmosphere, which can potentially lead to the ingress of oxygen into sump water.

Thus, based on its review, the staff found that the identification of raw water as the applicable
internal environment for the pump casings to be conservative and acceptable, and that as a
result of this conservatism, found the applicant's referencing of GALL AMR item V.D1-25 to be
appropriate for the management of loss of material in the internal pump casing surfaces. The
staff also noted that it would not be appropriate to credit the LRA AMP B.2.32, Open-Cycle
Cooling Water System Program for aging management of the internal pump casing surfaces
because the sump and the recirculation spray system piping, piping components, and piping
elements aligned to the sump are not within the River Water/Service (Open-Cycle Cooling
Water) systems. Instead the staff concluded that the crediting of AMP B.2.22, Inspection of
Internal Surfaces in Miscellaneous Piping and Ducting Components Program, was an
acceptable AMP to credit for the management of loss of material in the internal pump casing
surfaces because this program was consistent with GALL AMP XI.M38, "Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components," and because this program credits
and will implement periodic visual inspections of the internal component surfaces for evidence
of corrosion or loss of material. The staff evaluation of the applicant's Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components Program and the staffs basis-for
approving this AMP to manage loss of material in the internal surfaces of miscellaneous piping
and duct components (including these pump casings) is given in SER Section 3.0.3.1.12.

The staff noted that, for the BVPS Unit 1 recirculation spray pump casing components, BVPS
Unit 1 UFSAR indicates that the pumps are submerged in the sump and thus are exposed
externally to the raw water environment of the sump water. The staff noted that this was a
unique design feature of the Unit 1 recirculation spray pumps, the external surfaces of the
pumps are contained within the location of the sump walls and are accessible. As a result of
this, the applicant considers these wall surfaces to be component surfaces internal to the sump
walls and are accessible for the visual examinations that are credited under the Internal
Surfaces in Miscellaneous Piping and Ducting Components Program. In GALL AMP XI.M38,
"Inspection of Internal Surfaces in Miscellaneous Piping And Ducting Components," the staff
states that the program is valid to use for the monitoring of loss of material in internal surfaces
of steel piping, piping components, ducting, and other components that are not covered by other
aging management programs. In this AMP, the staff credits the visual inspections to assure that
existing environmental conditions are not causing material degradation that could result in a loss
of component intended functions, with the added clarification that a plant-specific program
should be credited if visual inspection of component surfaces is not possible. Based on this
review, the staff finds that the applicant has provided a valid basis for crediting the Inspection of
Internal Surfaces in Miscellaneous Piping and Ducting Components Program for managing loss
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of material in the BVPS Unit 1 inside recirculation spray pump casing surfaces because they are
located internally to the sump wall and because, consistent with the staff's basis in GALL
AMP XI.M38, they are accessible to the visual examination methods that are credited under this
AMP.

In LRA Table 3.2.1, item 37, the applicant stated that loss of material of stainless steel piping,
piping components, and piping elements exposed to raw water is managed by the Inspection of
Internal Surfaces in Miscellaneous Piping and Ducting Components Program.

The staff noted that LRA Table 3.2.1, item 37 is referenced in Table 3.3.2-1, Containment
Depressurization System and the applicant applied Note E to these items. The applicant
referenced GALL Report item V.D1-25 for these items. Thestaff reviewed the AMR results lines
that reference note E and determines that the component type, material, environment, and
aging effect are consistent with the GALL Report. However, the staff noted that where the GALL
Report recommends AMP XI.M20, "Open-Cycle Cooling Water System," the applicant proposed
using the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
Program. The applicant also applied Note 207 to these components indicating that this raw
water environment is associated with aerated drains within a sump pit and the Open-Cycle
Cooling Water System program is not applicable to this environment.

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program and finds that it performs periodic visual inspections of internal surfaces
during periodic maintenance, predictive maintenance, surveillance testing, and corrective
maintenance to detect aging effects that could result in a loss of the component's intended
function. The staff's evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping
and Ducting Components Program is documented in SER Section 3.0.3.1.12. Although the
GALL AMP XI.M38, "Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components," to which the applicant program is consistent, addresses only internal surfaces of
steel piping, the aging mechanism of pitting, crevice or microbiologically induced corrosion show
similar characteristics for all metallic materials and are amenable to the same types of visual
inspections. Thus, corrosion on stainless steel and cast stainless steel internal surfaces will look
similar to corrosion on carbon steel surfaces. On this basis, the staff finds that this program
includes activities that are consistent with the recommendations in the GALL Report, and are
adequate to manage loss of material due to pitting, crevice and microbiologically induced
corrosion in stainless steel piping, piping components, and piping elements exposed to raw
water.

Based on its review of AMR result lines and recommendations in the GALL Report, the staff
finds that the applicant addressed the aging effects management adequately, as recommended
by the GALL Report.

3.2.2.1.3 Loss of material due to General Corrosion of Piping and Ducting Components
Exposed to Uncontrolled Indoor Air

In LRA Table 3.2.1, item 32, the applicant stated that loss of material of steel piping, and ducting
components and internal surfaces exposed to air-indoor uncontrolled (internal) environment is
managed by the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components program or the Fire Water System Program.
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3.2.2.1.3 Loss of material due to General Corrosion of Piping and Ducting Components 
Exposed to Uncontrolled Indoor Air 

In LRA Table 3.2.1, item 32, the applicant stated that loss of material of steel piping, and ducting 
components and internal surfaces exposed to air-indoor uncontrolled (internal) environment is 
managed by the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components program or the Fire Water System Program. 

3-280 



The staff noted that LRA Table 3.2.1, item 32 is referenced in Table 3.3.2-18, Fire Protection
System and the applicant applied Note E to these items. The applicant referenced GALL Report
item V.A-19 for these components. The staff reviewed the AMR results lines that reference note
E and determines that the component type, material, environment, and aging effect are
consistent with the GALL Report. However, the staff noted that where the GALL Report
recommends AMP XI.M38, "Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components," the applicant proposed using the Fire Water System Program. The applicant also
applied Note 318 to these items indicating that these components are associated with the fire
water system.

The Fire Water System Program is consistent with the GALL AMP XI.M27, "Fire Water System."
The applicant has enhanced the program to require a representative number of fire water piping
locations be identified if piping visual inspections are used as an alternative to nonintrusive
testing. The program is also enhanced to add a program requirement to perform a fire water
subsystem internal inspection any time a subsystem (including fire pumps) is breached for
repair or maintenance. The Fire Water System Program evaluation is documented in SER
Section 3.0.3.2.6. The GALL AMP XI.M38 recommends periodic visual inspection of internal
surfaces during surveillance testing or preventive maintenance activities. On the basis that the
Fire Water System Program will be performing periodic visual inspection activities and/or wall
thickness measurements, the staff finds that the applicant's use of the Fire Water System
Program is acceptable.

Based on its review of AMR result lines and recommendations in the GALL Report, the staff
finds that the applicant addressed the aging effects management adequately, as recommended
by the GALL Report.

SER Section 3.2.2.1 Conclusion: The staff evaluated the applicant's claim of consistency with
the GALL Report. The staff also reviewed information pertaining to the applicant's consideration
of recent operating experience and proposals for managing aging effects. On the basis of its
review, the staff concludes that the AMR results, which the applicant claimed to be consistent
with the GALL Report, are indeed consistent with its AMRs. Therefore, the staff concludes that
the applicant has demonstrated that the effects of aging for these components will be
adequately managed so that their intended function(s) will be maintained consistent with the
CLB during the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.2.2.2 AMR Results Consistent with the GALL Report for Which Further Evaluation is
Recommended

In LRA Section 3.2.2.2, the applicant further evaluates aging management, as recommended by
the GALL Report, for the ESF components and provides information concerning how it will
manage the following aging effects:

0 cumulative fatigue damage

0 loss of material due to cladding

* loss of material due to pitting and crevice corrosion

" reduction of heat transfer due to fouling

* hardening and loss of strength due to elastomer degradation
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The staff noted that LRA Table 3.2.1, item 32 is referenced in Table 3.3.2-18, Fire Protection 
System and the applicant applied Note E to these items. The applicant referenced GALL Report 
item V.A-19 for these components. The staff reviewed the AMR results lines that reference note 
E and determines that the component type, material, environment, and aging effect are 
consistent with the GALL Report. However, the staff noted that where the GALL Report 
recommends AMP XLM38, "Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components," the applicant proposed using the Fire Water System Program. The applicant also 
applied Note 318 to these items indicating that these components are associated with the fire 
water system. 

The Fire Water System Program is consistent with the GALL AMP XLM27, "Fire Water System." 
The applicant has enhanced the program to require a representative number of fire water piping 
locations be identified if piping visual inspections are used as an alternative to nonintrusive 
testing. The program is also enhanced to add a program requirement to perform a fire water 
subsystem internal inspection any time a subsystem (including fire pumps) is breached for 
repair or maintenance. The Fire Water System Program evaluation is documented in SER 
Section 3.0.3.2.6. The GALL AMP XLM38 recommends periodic visual inspection of internal 
surfaces during surveillance testing or preventive maintenance activities. On the basis that the 
Fire Water System Program will be performing periodic visual inspection activities and/or wall 
thickness measurements, the staff finds that the applicant's use of the Fire Water System 
Program is acceptable. 

Based on its review of AMR result lines and recommendations in the GALL Report, the staff 
finds that the applicant addressed the aging effects management adequately, as recommended 
by the GALL Report. 

SER Section 3.2.2.1 Conclusion: The staff evaluated the applicant's claim of consistency with 
the GALL Report. The staff also reviewed information pertaining to the applicant's consideration· 
of recent operating experience and proposals for managing aging effects. On the basis of its 
review, the staff concludes that the AMR results, which the applicant claimed to be consistent 
with the GALL Report, are indeed consistent with its AMRs. Therefore, the staff concludes that 
the applicant has demonstrated that the effects of aging for these components will be 
adequately managed so that their intended function(s) will be maintained consistent with the 
CLB during the period of extended operation, as required by 10 CFR 54.21(a)(3). 

3.2.2.2 AMR Results Consistent with the GALL Report for Which Further Evaluation is 
Recommended 

In LRA Section 3.2.2.2, the applicant further evaluates aging management, as recommended by 
the GALL Report, for the ESF components and provides information concerning how it will 
manage the following aging effects: 

cumulative fatigue damage 

loss of material due to cladding 

• loss of material due to pitting and crevice corrosion 

reduction of heat transfer due to fouling 

• hardening and loss of strength due to elastomer degradation 
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" loss of material due to erosion

" loss of material due to general corrosion and fouling

* loss of material due to general, pitting, and crevice corrosion

" loss of material due to general, pitting, crevice, and microbiologically-influenced
corrosion

" QA for aging management of nonsafety-related components

For component groups evaluated in the GALL Report, for which the applicant claimed
consistency with the report and for which the report recommends further evaluation, the staff
audited and reviewed the applicant's evaluation to determine whether it adequately addressed
the issues further evaluated. In addition, the staff reviewed the applicant's further evaluations
against the criteria contained in SRP-LR Section 3.2.2.2.The staff's review of the applicant's
further evaluation follows.

3.2.2.2.1 Cumulative Fatigue Damage

LRA Section 3.2.2.2.1 states that management of cumulative fatigue damage in the emergency
safety feature ESF components is accomplished as a TLAA, as defined in 10 CFR 54.3. In this
LRA section, the applicant states that the TLAA analysis for these components is given in LRA
Section 4.3.

SRP-LR 3.2.2.2.1 identifies that management of cumulative fatigue damage is ESF components
is to be accomplished as a TLAA that meets the definition of a TLAA in 10 CFR 54.3. The
SRP-LR Section states that analyzed states that the applicant must evaluate its TLAA for these
components in accordance with 10 CFR 54.21(c)(1). SRP-LR references AMR item 1 in Table 2
of the GALL Report, Volume 1, as applicable to the management of cumulative fatigue damage
in ESF components.

The staff verified that LRA Table 3.2.1 includes AMR item 3.2.1-01 on management of
cumulative fatigue damage in steel and stainless steel ESF piping, piping components, and
piping elements. The staff verified that in this AMR the applicant identified that it manages
cumulative fatigue damage of the ESF piping, piping components, and piping elements in
accordance with the TLAA that is provided in LRA Section 4.3. The staff also verified that the
applicant provides its TLAA for these components in LRA Section 4.3.2, "Non-Class 1 Fatigue,"
which provides the applicant's TLAA Section for non-ASME Code Class 1 components. The
staff finds the applicant's aging management basis to be acceptable because it is in
conformance with the recommendations in SRP-LR Section 3.2.2.2.1 and in AMR item 1 in
Table 2 of the GALL Report, Volume 1. The staff documents its evaluation of the applicant's
TLAA for non-Class 1 components in SER Section 4.3.2.

3.2.2.2.2 Loss of Material Due to Cladding

SRP-LR Section 3.2.2.2.2 identifies that loss of material due to cladding breach may occur in
PWR steel pump casings with stainless steel cladding exposed to treated borated water and
recommends further evaluation of a plant-specific AMP to ensure that aging effect is managed.
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loss of material due to erosion 

• loss of material due to general corrosion and fouling 

• loss of material due to general, pitting, and crevice corrosion 

• loss of material due to general, pitting, crevice, and microbiologically-influenced 
corrosion 

QA for aging management of nonsafety-related components 

For component groups evaluated in the GALL Report, for which the applicant claimed 
consistency with the report and for which the report recommends further evaluation, the staff 
audited and reviewed the applicant's evaluation to determine whether it adequately addressed 
the issues further evaluated. In addition, the staff reviewed the applicant's further evaluations 
against the criteria contained in SRP-LR Section 3.2.2.2.The staffs review of the applicant's 
further evaluation follows. 

3.2.2.2.1 Cumulative Fatigue Damage 

LRA Section 3.2.2.2.1 states that management of cumulative fatigue damage in the emergency 
safety feature ESF components is accomplished as a TLAA, as defined in 10 CFR 54.3. In this 
LRA section, the applicant states that the TLAA analysis for these components is given in LRA 
Section 4.3. 

SRP-LR 3.2.2.2.1 identifies that management of cumulative fatigue damage is ESF components 
is to be accomplished as a TLAA that meets the definition of a TLAA in 10 CFR 54.3. The 
SRP-LR Section states that analyzed states that the applicant must evaluate its TLAA for these 
components in accordance with 10 CFR 54.21(c)(1). SRP-LR references AMR item 1 in Table 2 
of the GALL Report, Volume 1, as applicable to the management of cumulative fatigue damage 
in ESF components. 

The staff verified that LRA Table 3.2.1 includes AMR item 3.2.1-01 on management of 
cumulative fatigue damage in steel and stainless steel ESF piping, piping components, and 
piping elements. The staff verified that in this AMR the applicant identified that it manages 
cumulative fatigue damage of the ESF piping, piping components, and piping elements in 
accordance with the TLAA that is provided in LRA Section 4.3. The staff also verified that the 
applicant provides its TLAA for these components in LRA Section 4.3.2, "Non-Class 1 Fatigue," 
which provides the applicant's TLAA Section for non-ASME Code Class 1 components. The 
staff finds the applicant's aging management basis to be acceptable because it is in 
conformance with the recommendations in SRP-LR Section 3.2.2.2.1 and in AMR item 1 in 
Table 2 of the GALL Report, Volume 1. The staff documents its evaluation of the applicant's 
TLAA for non-Class 1 components in SER Section 4.3.2. 

3.2.2.2.2 Loss of Material Due to Cladding 

SRP-LR Section 3.2.2.2.2 identifies that loss of material due to cladding breach may occur in 
PWR steel pump casings with stainless steel cladding exposed to treated borated water and 
recommends further evaluation of a plant-specific AMP to ensure that aging effect is managed. 
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LRA Section 3.2.2.2.2 identifies that loss of material due to cladding breach may occur in PWR
steel pump casings with stainless steel cladding exposed to treated borated water and
recommends further evaluation of a plant-specific AMP to ensure that aging effect is managed.

LRA Section 3.2.2.2.2 invokes the AMR Item 2 in Table 2 of the GALL Report, Volume 1 and
AMR Item V.D1-32 of the GALL Report, Volume 2 on management of loss of material due to
cladding in steel with stainless steel cladding pump casings that are exposed to a treated
borated water environment.

The applicant stated that the charging pumps at BVPS are fabricated from austenitic stainless
steel and not from carbon steel with stainless steel cladding. These charging pumps are
evaluated within the auxiliary systems in LRA Table 3.3.2-5. The staff confirmed that these
charging pumps are included in the AMR Table 3.3.2-5 and have an aging evaluation
performed. The applicant has credited water chemistry and one-time inspection programs to
manage the aging effect of loss of material for these stainless steel pump casings. However, the
staff concludes that loss of material due to cladding breach is not applicable to BVPS because
the charging pumps are fabricated from austenitic stainless steel and not from carbon steel with
stainless steel cladding.

3.2.2.2.3 Loss of Material Due to Pitting and Crevice Corrosion

Internal Surfaces of Stainless Steel Containment Isolation Components. LRA
Section 3.2.2.2.3.1 addresses the applicant's evaluation on whether the recommended
guidance in SRP-LR Section 3.2.2.2.3.1, "Loss of Material Due to Pitting and Crevice Corrosion,
Internal Surfaces of Stainless Steel Containment Isolation Components," is applicable to the
BVPS LRA. In this Section of the LRA, the applicant states that loss of material due to pitting
and crevice corrosion could occur in the stainless steel containment isolation components as a
result of exposure of their internal surfaces to treated water. The applicant states that, instead of
having one system commodity group addressing containment isolation components, the
applicant has opted to evaluate loss of material due to pitting and crevice corrosion under their
AMRs for their parent systems. The applicant states that, if loss of material due to pitting and
crevice corrosion is applicable, an appropriate aging management program is credited.

SRP-LR Section 3.2.2.2.3, Item (1) states that loss of material due to pitting and crevice
corrosion could occur for internal surfaces of stainless steel containment isolation piping,
piping components, and piping elements exposed to treated water. The SRP-LR sections
states that the existing AMP relies on monitoring and control of water chemistry to mitigate
degradation, but qualifies this statement by clarifying that the control of water chemistry
does not preclude loss of material due to pitting and crevice corrosion at locations of
stagnant flow conditions. Therefore, the SRP-LR Section states that the effectiveness of the
chemistry control program should be verified to ensure that corrosion is not occurring, and
that as a result of this, the GALL Report recommends further evaluation of programs to
verify the effectiveness of the chemistry control program. The SRP-LR Section indicates
that a one-time inspection of select components at susceptible locations is an acceptable
method to determine whether an aging effect is not occurring or an aging effect is
progressing very slowly such that the component's intended function will be maintained
during the period of extended operation.
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LRA Section 3.2.2.2.2 identifies that loss of material due to cladding breach may occur in PWR 
steel pump casings with stainless steel cladding exposed to treated borated water and 
recommends further evaluation of a plant-specific AMP to ensure that aging effect is managed. 

LRA Section 3.2.2.2.2 invokes the AMR Item 2 in Table 2 of the GALL Report, Volume 1 and 
AMR Item V.D1-32 of the GALL Report, Volume 2 on management of loss of material due to 
cladding in steel with stainless steel cladding pump casings that are exposed to a treated 
borated water environment. 

The applicant stated that the charging pumps at BVPS are fabricated from austenitic stainless 
steel and not from carbon steel with stainless steel cladding. These charging pumps are 
evaluated within the auxiliary systems in LRA Table 3.3.2-5. The staff confirmed that these 
charging pumps are included in the AMR Table 3.3.2-5 and have an aging evaluation 
performed. The applicant has credited water chemistry and one-time inspection programs to 
manage the aging effect of loss of material for these stainless steel pump casings. However, the 
staff concludes that loss of material due to cladding breach is not applicable to BVPS because 
the charging pumps are fabricated from austenitic stainless steel and not from carbon steel with 
stainless steel cladding. 

3.2.2.2.3 Loss of Material Due to Pitting and Crevice Corrosion 

Internal Surfaces of Stainless Steel Containment Isolation Components. LRA 
Section 3.2.2.2.3.1 addresses the applicant's evaluation on whether the recommended 
guidance in SRP-LR Section 3.2.2.2.3.1, "Loss of Material Due to Pitting and Crevice Corrosion, 
Internal Surfaces of Stainless Steel Containment Isolation Components," is applicable to the 
BVPS LRA. In this Section of the LRA, the applicant states that loss of material due to pitting 
and crevice corrosion could occur in the stainless steel containment isolation components as a 
result of exposure of their internal surfaces to treated water. The applicant states that, instead of 
having one system commodity group addressing containment isolation components, the 
applicant has opted to evaluate loss of material due to pitting and crevice corrosion under their 
AMRs for their parent systems. The applicant states that, if loss of material due to pitting and 
crevice corrosion is applicable, an appropriate aging management program is credited. 

SRP-LR Section 3.2.2.2.3, Item (1) states that loss of material due to pitting and crevice 
corrosion could occur for internal surfaces of stainless steel containment isolation piping, 
piping components, and piping elements exposed to treated water. The SRP-LR sections 
states that the existing AMP relies on monitoring and control of water chemistry to mitigate 
degradation, but qualifies this statement by clarifying that the control of water chemistry 
does not preclude loss of material due to pitting and crevice corrosion at locations of 
stagnant flow conditions. Therefore, the SRP-LR Section states that the effectiveness of the 
chemistry control program should be verified to ensure that corrosion is not occurring, and 
that as a result of this, the GALL Report recommends further evaluation of programs to 
verify the effectiveness of the chemistry control program. The SRP-LR Section indicates 
that a one-time inspection of select components at susceptible locations is an acceptable 
method to determine whether an aging effect is not occurring or an aging effect is 
progressing very slowly such that the component's intended function will be maintained 
during the period of extended operation. 
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SRP-LR Section 3.2.2.2.3, Item (1) refers to AMR Item 3 in Table 2 of the GALL Report,
Revision 1, Volume 1 (GALL1), and AMR item V.C-4 in the GALL Report, Revision 1, Volume 2
(GALL2), as applicable to the management of loss of material due to pitting and crevice
corrosion in the internal surfaces of stainless steel containment isolation piping, piping
components, and piping elements that are exposed to treated water. The recommendations in
the GALL-based AMR items are consistent with the guidance in SRP-LR Section 3.2.2.2.3, Item
(1).

The staff reviewed LRA Section 3.2.2.2.3.1 on management of loss of material due to pitting
and crevice corrosion in the BVPS stainless steel containment isolation piping, piping
components, and piping elements against the staff's recommended regulatory criteria in SRP-
LR Section 3.2.2.2.3, Item (1); AMR Item 3 in Table 2 of the GALL Report, Volume 1; and AMR
V.C-4 in the GALL Report, Volume 2.

The staff noted that, although the applicant had indicated that the AMRs on loss of material due
to pitting and crevice corrosion of stainless steel containment isolation piping components would
be handled by the Type "2" AMR tables for their parent system, the AMRs on loss of material in
these tables did not specifically identify which of the AMR items specifically covered these
containment isolation components. Thus, the staff found that the applicant's "further evaluation"
of loss of material of these containment isolation components left a gap in the LRA on which
specific containment isolation component commodity groups the applicant was referring to and
which LRA AMR items covered loss of material in these components.

In RAI 3.2.2.2.3.1-1, the staff asked the applicant to identify which of AMRs in LRA
Tables 3.2.2-1 though 3.2.2-3, LRA Tables 3.3.2-1 through 3.3.2-32, and LRA Tables 3.4.2-1
through 3.4.2-10, if any, specifically covered the scope of the stainless steel containment
isolation components that were addressed in LRA Section 3.2.2.2.3.1.

The applicant responded to RAI 3.2.2.2.3.1-1 in a letter dated July 21, 2008. In this response,
the applicant explained that LRA Section 3.2.2.2.3.1 and Table 3.2.1, Item 3.2.1-03, address
loss of material for stainless steel containment isolation piping and components internal
surfaces that are exposed to treated water. The applicant further explained that the only GALL
Report Volume 2 row that aligns to GALL Report Volume 1 Table 2, Item 3, and to Further
Evaluation 3.2.2.2.3.1, is row V.C-4. The applicant stated that this row recommends that loss of
material by GALL Report Section XI.M2, "Water Chemistry," program, augmented by verification
of effectiveness with the Section XI.M32, "One-Time Inspection," program. The staff reviewed
the Volume 1 and Volume 2 of the GALL Report and finds this accurate.

The applicant further explained that BVPS has no system that consolidates containment
isolation components. Further, Section V.C does not address some materials, environments,
and aging effects associated with containment penetrations such as copper in compressed air
systems. Based on this, the applicant did not consider GALL Report Section V.C, as a
comprehensive reference Section for aging evaluation comparisons, and used other GALL
Chapters for aging comparisons of piping elements.

Finally, the applicant stated that the GALL Report contains eighteen other rows in Sections IV,
V, VII and VIII that address loss of material for stainless steel components in treated water. In
each case, the GALL Report recommends the XI.M2, "Water Chemistry," and XI.M32, "One-
Time Inspection," programs. The applicant explained that for each instance of a stainless steel
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SRP-LR Section 3.2.2.2.3, Item (1) refers to AMR Item 3 in Table 2 of the GALL Report, 
Revision 1, Volume 1 (GALL 1), and AMR item V.C-4 in the GALL Report, Revision 1, Volume 2 
(GALL2), as applicable to the management of loss of material due to pitting and crevice 
corrosion in the internal surfaces of stainless steel containment isolation piping, piping 
components, and piping elements that are exposed to treated water. The recommendations in 
the GALL-based AMR items are consistent with the guidance in SRP-LR Section 3.2.2.2.3, Item 
(1 ). 

The staff reviewed LRA Section 3.2.2.2.3.1 on management of loss of material due to pitting 
and crevice corrosion in the BVPS stainless steel containment isolation piping, piping 
components, and piping elements against the staff's recommended regulatory criteria in SRP
LR Section 3.2.2.2.3, Item (1); AMR Item 3 in Table 2 of the GALL Report, Volume 1; and AMR 
V.C-4 in the GALL Report, Volume 2. 

The staff noted that, although the applicant had indicated that the AMRs on loss of material due 
to pitting and crevice corrosion of stainless steel containment isolation piping components would 
be handled by the Type "2" AMR tables for their parent system, the AMRs on loss of material in 
these tables did not specifically identify which of the AMR items specifically covered these 
containment isolation components. Thus, the staff found that the applicant's "further evaluation" 
of loss of material of these containment isolation components left a gap in the LRA on which 
specific containment isolation component commodity groups the applicant was referring to and 
which LRA AMR items covered loss of material in these components. 

In RAI 3.2.2.2.3.1-1, the staff asked the applicant to identify which of AMRs in LRA 
Tables 3.2.2-1 though 3.2.2-3, LRA Tables 3.3.2-1 through 3.3.2-32, and LRA Tables 3.4.2-1 
through 3.4.2-10, if any, specifically covered the scope of the stainless steel containment 
isolation components that were addressed in LRA Section 3.2.2.2.3.1. 

The applicant responded to RAI 3.2.2.2.3.1-1 in a letter dated July 21,2008. In this response, 
the applicant explained that LRA Section 3.2.2.2.3.1 and Table 3.2.1, Item 3.2.1-03, address 
loss of material for stainless steel containment isolation piping and components internal 
surfaces that are exposed to treated water. The applicant further explained that the only GALL 
Report Volume 2 rowthat aligns to GALL Report Volume 1 Table 2, Item 3, and to Further 
Evaluation 3.2.2.2.3.1, is row V.C-4. The applicant stated that this row recommends that loss of 
material by GALL Report Section XI,M2, "Water Chemistry," program, augmented by verification 
of effectiveness with the Section XI,M32, "One-Time Inspection," program. The staff reviewed 
the Volume 1 and Volume 2 of the GALL Report and finds this accurate. 

The applicant further explained that BVPS has no system that consolidates containment 
isolation components. Further, Section V.C does not address some materials, environments, 
and aging effects associated with containment penetrations such as copper in compressed air 
systems. Based on this, the applicant did not consider GALL Report Section V.C, as a 
comprehensive reference Section for aging evaluation comparisons, and used other GALL 
Chapters for aging comparisons of piping elements. 

Finally, the applicant stated that the GALL Report contains eighteen other rows in Sections IV, 
V, VII and VIII that address loss of material for stainless steel components in treated water. In 
each case, the GALL Report recommends the XI,M2, "Water Chemistry," and XI,M32, "One
Time Inspection," programs. The applicant explained that for each instance of a stainless steel 
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component in the "Treated water," "Treated water >600C (>1400 F)," or "Treated water >2500C
(>4820 F)" environments in LRA Sections 3.1, 3.2, 3.3, and 3.4, the BVPS Water Chemistry and
One-Time Inspection Programs with management of loss of material. The applicant concluded
that the containment penetration components in various systems that would have been
compared to GALL Report row V.C-4, for consistency with material, environment, and aging
effect, are consistent with the recommendations of the GALL Report and SRP-LR
Section 3.2.2.2.3.1, for the assigned aging management programs.

The staff reviewed the applicant's response and finds that, even though the response did not
identify all of the containment isolation components whose AMRs were aligned to GALL AMR
item V.C-4, the staff found that the response was adequate because it clarified that the
applicant was aligning all of the AMRs in LRA Section 3.2, 3.3, and 3.4 on loss of material in
BVPS stainless steel containment isolation penetrations under exposure to either a "treated,
water," "treated water >600C (>1400 F)," or "treated water >250°C (>4820 F)" environment to
GALL AMR item V.C-4, and that for these components the applicant is crediting its Water
Chemistry Program to manage loss of material due to pitting and crevice corrosion in the
component surfaces that are exposed to these environments and the One-Time Inspection
Program to verify the effectiveness of the Water Chemistry Program in managing the aging
effect. The staff finds this to be acceptable because it is in conformance with the recommended
aging management criteria in SPR-LR Section 3.2.2.2.3.1 and in GALL AMR V.C-4.
RAI 3.2.2.2.3.1-1 is resolved.

Based on the programs identified above, the staff concludes that the applicant's programs meet
SRP-LR Section 3.2.2.2.3, Item (1) criteria. For those line items that apply to LRA
Section 3.3.2.2.3.1, the staff determines that the LRA is consistent with the GALL Report and
that the applicant has demonstrated that the effects of aging will be adequately managed so that
the intended function(s) will be maintained consistent with the CLB during the period of
extended operation, as required by 10 CFR 54.21(a)(3).

Buried Stainless Steel Components. LRA Section 3.2.2.2.3.2 addresses the applicant's
evaluation on whether the recommended guidance in SRP-LR Section 3.2.2.2.3, Item (2), "Loss
of Material Due to Pitting and Crevice Corrosion, Buried Stainless Steel Components," is
applicable to the BVPS LRA. In this Section of the LRA, the applicant states that, for the
purpose of the GALL Report comparison, loss of material due to pitting and crevice corrosion in
BWR stainless steel piping components was determined to also be applicable to PWR systems
with treated (unborated) water. In this Section of the LRA, the applicant stated that loss of
material due to pitting and crevice corrosion is possible for stainless steel piping, piping
components, and piping elements exposed to soil. The applicant also stated that the bottom
surfaces of the stainless steel RWSTs at both units rest on concrete pads and that these bottom
surfaces are protected by construction or treatment methods intended to preclude water from
contacting the tank bottoms. However, for a conservative aging evaluation, the applicant stated
that the stainless steel tank bottoms are assumed to be exposed to water, and that the
environment for the exterior of the tank bottom is conservatively evaluated as "Soil" to account
for the potentially wetted environment. The applicant stated that One-Time Inspection Program
(Section B.2.30) is credited to provide confirmation that loss of material due to microbiologically-
influenced corrosion (MIC) and due to crevice and/or pitting corrosion is not occurring in the
external bottom surfaces of the stainless steel RWSTs.
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component in the "Treated water," "Treated water >60°C (>140°F)," or "Treated water >250°C 
(>482°F)" environments in LRJ1 Sections 3.1, 3.2, 3.3, and 3.4, the BVPS Water Chemistry and 
One-Time Inspection Programs with management of loss of material. The applicant concluded 
that the containment penetration components in various systems that would have been 
compared to GALL Report row V.C-4, for consistency with material, environment, and aging 
effect, are consistent with the recommendations of the GALL Report and SRP-LR 
Section 3.2.2.2.3.1, for the assigned aging management programs. 

The staff reviewed the applicant's response and finds that, even though the response did not 
identify all of the containment isolation components whose AMRs were aligned to GALL AMR 
item V.C-4, the staff found that the response was adequate because it clarified that the 
applicant was aligning all of the AMRs in LRA Section 3.2, 3.3, and 3.4 on loss of material in 
BVPS stainless steel containment isolation penetrations under exposure to either a "treated, 
water," "treated water >60°C (>140°F)," or "treated water >250°C (>482°F)" environment to 
GALL AMR item V.C-4, and that for these components the applicant is crediting its Water 
Chemistry Program to manage loss of material due to pitting and crevice corrosion in the 
component surfaces that are exposed to these environments and the One-Time Inspection 
Program to verify the effectiveness of the Water Chemistry Program in managing the aging 
effect. The staff finds this to be acceptable because it is in conformance with the recommended 
aging management criteria in SPR-LR Section 3.2.2.2.3.1 and in GALL AMR V.C-4. 
RAI 3.2.2.2.3.1-1 is resolved. 

Based on the programs identified above, the staff concludes that the applicant's programs meet 
SRP-LR Section 3.2.2.2.3, Item (1) criteria. For those line items that apply to LRA 
Section 3.3.2.2.3.1, the staff determines that the LRA is consistent with the GALL Report and 
that the applicant has demonstrated that the effects of aging will be adequately managed so that 
the intended function(s) will be maintained consistent with the CLB during the period of 
extended operation, as required by 10 CFR 54.21 (a)(3). 

Buried Stainless Steel Components. LRA Section 3.2.2.2.3.2 addresses the applicant's 
evaluation on whether the recommended guidance in SRP-LR Section 3.2.2.2.3, Item (2), "Loss 
of Material Due to Pitting and Crevice Corrosion, Buried Stainless Steel Components," is 
applicable to the BVPS LRA. In this Section of the LRA, the applicant states that, for the 
purpose of the GALL Report comparison, loss of material due to pitting and crevice corrosion in 
BWR stainless steel piping components was determined to also be applicable to PWR systems 
with treated (unborated) water. In this Section of the LRA, the applicant stated that loss of 
material due to pitting and crevice corrosion is possible for stainless steel piping, piping 
components, and piping elements exposed to soil. The applicant also stated that the bottom 
surfaces of the stainless steel RWSTs at both units rest on concrete pads and that these bottom 
surfaces are protected by construction or treatment methods intended to preclude water from 
contacting the tank bottoms. However, for a conservative aging evaluation, the applicant stated 
that the stainless steel tank bottoms are assumed to be exposed to water, and that the 
environment for the exterior of the tank bottom is conservatively evaluated as "Soil" to account 
for the potentially wetted environment. The applicant stated that One-Time Inspection Program 
(Section B.2.30) is credited to provide confirmation that loss of material due to microbiologically
influenced corrosion (MIC) and due to crevice and/or pitting corrosion is not occurring in the 
external bottom surfaces of the stainless steel RWSTs. 
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SRP-LR Section 3.2.2.2.3, Item (2) states that loss of material from pitting and crevice corrosion
could occur for stainless steel piping, piping components, and piping elements exposed to soil.
The SRP-LR Section states that the GALL Report recommends that further evaluation of a
plant-specific AMP be performed to ensure that the aging effect is adequately managed. The
SRP-LR Section states that the acceptance criteria for any program credited with aging
management of this aging effect are described in Branch Technical Position RSLB-1
(Appendix A. 1 of this SRP-LR).

For PWR designs, SRP-LR Section 3.2.2.2.3, Item (2) refers to AMR Item 4 in Table 2 of the
GALL Report, Revision 1, Volume 1 (GALL1), and AMR item V.D1-26 in the GALL Report,
Revision 1, Volume 2 (GALL2), as applicable to the management of loss of material due to
pitting and crevice corrosion in the external surfaces of stainless steel piping, piping
components, and piping elements that are exposed to a soil environment. The AMR guidance in
these GALL-based AMRs is consistent with the guidance that is provided in SRP-LR
Section 3.2.2.2.3, Item (2).

The staff reviewed the LRA and verified that the applicant did not include any AMRs in LRA
Tables 3.2.2-1, 3.2.2-2 or 3.2.2-3 pertaining to management of loss of material in stainless steel
ESF piping, piping components, or piping elements under exposure to a soil environment. The
staff verified that as conservatism for the LRA, the applicant included an AMR on loss of
material due to pitting and crevice corrosion for the external stainless steel bottom surfaces of
the RWSTs at the units. The staff noted that although these stainless steel tanks sit up on and
are supported by concrete pads, the applicant has treated the bottom surfaces of these
components as if they were exposed to a soil environment to account for the possibility that the
external stainless steel bottom surfaces may be damp or wet. The staff noted that for these
bottom RWST surfaces, the applicant credited its One-Time Inspection Program to manage loss
of material in the external bottom surfaces of the tanks.

The staff noted that GALL AMP XI.M32, "One-Time Inspection," indicates that one-time
inspection program are valid programs to credit for cases where: (a) an aging effect is not
expected to occur but the data is insufficient to rule it out with reasonable confidence; (b) an
aging effect is expected to progress very slowly in the specified environment, but the local
environment may be more adverse than that generally expected; or (c) the characteristics of the
aging effect include a long incubation period. The AMRs in GALL2 Table V.F indicate that
stainless steel components are resistant to corrosive effects in moist or damp environments.
Therefore, the staff concludes that the applicant has provided an acceptable basis for crediting
its One-Time Inspection Program to manage loss of material in the external stainless steel
surfaces of the RWSTs because, consistent with the AMRs provide for stainless steel
components in GALL2 AMR Table V.F, corrosion or loss of material is not expected to occur on
the external surfaces of these tanks.

Based on the programs identified above, the staff concludes that the applicant's programs meet
SRP-LR Section 3.2.2.2.3, Item (2) criteria. For those line items that apply to LRA
Section 3.3.2.2.3.2, the staff determines that the LRA is consistent with the GALL Report and
that the applicant has demonstrated that the effects of aging will be adequately managed so that
the intended function(s) will be maintained consistent with the CLB during the period of
extended operation, as required by 10 CFR 54.21(a)(3).
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BWR Stainless Steel and Aluminum Piping. LRA Section 3.2.2.2.3.3 addresses the applicant's
evaluation on whether the recommended guidance in SRP-LR Section 3.2.2.2.3.3, "Loss of
Material Due to Pitting and Crevice Corrosion, BWR Stainless Steel and Aluminum Piping," is
applicable to the BVPS LRA. In this Section of the LRA, the applicant states that, for the
purpose of the GALL Report comparison, loss of material due to pitting and crevice corrosion in
BWR stainless steel piping components was determined to also be applicable to PWR systems
with treated (unborated) water.

In LRA Section 3.2.2.2.3.3, the applicant states that it conservatively concluded that the BVPS
Unit 1 chemical addition pumps and BVPS Unit 1 and 2 chemical addition pumps are internally
exposed to a treated NaOH environment that the BVPS conservatively considers this to be the
equivalent of the BWR treated water environment addressed in SRP-LR Section 3.2.2.2.3.3,
and that, for the purpose of this comparison, the Nickel-alloy materials in these components was
considered to be the equivalent of stainless steel. The applicant states that it conservatively
considers loss of material due to piping and crevice corrosion to be a potential aging effect
requiring management for these components, and credits a combination of its Water Chemistry
Program to manage loss of material in component surfaces that are exposed to the treated
water environment and its One-Time Inspection Program to verify the effectiveness of the Water
Chemistry Program in managing this aging effect.

SRP-LR Section 3.2.2.2.3, Item (3) states that loss of material from pitting and crevice
corrosion could occur for BWR stainless steel and aluminum piping, piping components,
and piping elements exposed to treated water. The existing AMP relies on monitoring and
control of water chemistry for BWRs to mitigate degradation. However, control of water
chemistry does not preclude loss of material due to pitting and crevice corrosion at
locations of stagnant flow conditions. Therefore, the effectiveness of the chemistry control
program should be verified to ensure that corrosion is not occurring. The GALL Report
recommends further evaluation of programs to verify the effectiveness of the water
chemistry control program. A one-time inspection of select components at susceptible
locations is an acceptable method to determine whether an aging effect is not occurring or
an aging effect is progressing very slowly such that the component's intended function will
be maintained during the period of extended operation."

SRP-LR Section 3.2.2.2.3, Item (3) refers to AMR Item 5 in Table 2 of the GALL Report,
Revision 1, Volume 1 (GALL1), and AMR item V.D2-19 and V.D2-28 in the GALL Report,
Revision 1, Volume 2 (GALL2), as applicable to the management of loss of material due to
pitting and crevice corrosion in the internal surfaces of aluminum or stainless steel BWR
emergency core cooling system piping, piping components, and piping elements that are
exposed to treated water. The recommendations in these GALL-based AMR items are
consistent with the guidance in SRP-LR Section 3.2.2.2.3, Item 3.

The staff noted that, although the staffs recommendations in SRP-LR Section 3.2.2.2.3.3 are
applicable only to the evaluation of loss of material in aluminum or stainless steel BWR
emergency safety feature (ESF) piping, piping components, and piping elements, the applicant
conservatively decided to use this SRP-LR Section to further evaluate the potential for loss of
material to occur in the BVPS emergency safety features that are exposed to a treated NaOH-
based water environment (i.e., a hydroxide-based alkaline water environment). The staff also
noted that consistent with this SRP-LR guidance, the applicant credits its Water Chemistry
Program to manage loss of material due to pitting and crevice corrosion in the BVPS chemical
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injection/addition pumps that are exposed to a treated NaOH-based water environment and its
One-Time Inspection Program to verify the effectiveness of the Water Chemistry Program in
managing this aging effect.

In RAI 3.2.2.2.3.3-1, the staff asked the applicant to: (1) clarify why the NaOH-based treated
water environment was considered to be the equivalent of the BWR treated water environment
addressed in SRP-LR Section 3.2.2.2.3.3, and (2) clarify why the AMR for managing loss of
material due to pitting and crevice corrosion in the stainless steel components was limited only
the chemical injection or addition pumps that are exposed to the NaOH-based treated water.

The applicant responded to RAI 3.2.2.2.3.3-1 in a letter dated July 21, 2008. In this response,
the applicant explained that the GALL Report Section IX.D, "Selected Definitions and Use of
Terms for Describing and Standardizing Environments," describes "Treated water" as
demineralized water, which is the base water for all clean systems in BWRs and PWRs. Further,
the applicant further explained that the Electric Power Research Institute (EPRI) document
EPRI-1010639 "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools,"
(EPRI Mechanical Tools) indicates that the common alkalis, such as caustic soda (sodium
hydroxide - NaOH), are not particularly corrosive. The applicant clarified that aging effects for
components that are exposed to sodium hydroxide solution are no different than those for
components that are exposed to other water treatment environments, with the exception that
now, caustic corrosion is potentially an additional mechanism that could induce loss of material
in the components and that caustic cracking is potentially an additional mechanism that could
induce cracking in the components.

The applicant clarified that the potential for caustic corrosion and caustic cracking is dependent
upon both temperature and concentration of the NaOH, and that austenitic stainless steels are
very resistant to caustic corrosion in NaOH concentrations up to 50% by weight. The applicant
clarified that austenitic stainless steels are susceptible to caustic cracking when exposed to
NaOH solutions whose NaOH concentrations exceed 25% by weight and whose temperatures
are above 212 0 F. The applicant confirmed that NaOH concentrations do not exceed 25% in the
BVPS Containment Depressurization System, and operating temperatures of the tanks do not
exceed 125 0F. Therefore, based on this determination, the applicant concluded that neither
caustic corrosion nor caustic cracking are aging effects requiring management for the
components exposed to NaOH, and the aging effects for components exposed to the solution
are equivalent to those for other treated water environments.

However, the applicant also concluded that, since the aging effects for the selected components
exposed to the NaOH solution are equivalent to those for other treated water environments,
then the comparison to the BWR treated water environment is considered to be acceptable. For
these components that are subject to an NaOH treated water environment, the applicant
concluded that the applicable aging effects of loss of material due to pitting and crevice
corrosion are applicable to the component surfaces that are exposed to the NaOH treated water
environment, and that the AMRs for these component align to GALL AMR item V.D2-28 and to
LRA AMR item 3.2.1-15 and to AMR Item 15 in Table 2 of the GALL Report, Volume 1. The
applicant clarified that, as a result of the alignment of these AMRs to AMR Item 15 in Table 2 of
the GALL Report, Volume 1, the staff's guidance in SRP-LR Section 3.2.2.2.3.3 is applicable to
these AMRs.
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In its letter dated July 21, 2008, the applicant also explained the AMR results in LRA
Table 3.2.2-1 that link to Section 3.2.2.2.3.3 through LRA Table 3.2.1-5 are not limited only to
stainless steel chemical injection or addition pumps that are exposed to NaOH-treated water.
The first paragraph of LRA Section 3.2.2.2.3.3 was intended to address all treated water
environments that are compared to the GALL Report, row V.D2-28, and which link to LRA
Section 3.2.2.2.3.3 via Table 3.2.1-5, not just the NaOH-treated water environment. The
applicant further explained that the LRA was intended to provide clarification for what a reviewer
might consider to be an unusual match (i.e., the NaOH environment), and does not list all
component types exposed to the NaOH-treated water environment. The applicant stated that
the piping, valve body and tank components in the Chemical Addition / Chemical Injection
subsystem are also exposed to NaOH treated water.

In LRA Amendment 17, dated July 21, 2008 LRA Section 3.2.2.2.3.3 was revised to clarify that
the comparison includes stainless steel piping components exposed to treated (unborated)
water containing sodium hydroxide (NaOH) solution and that this GALL Report environment was
used for comparison because no corresponding row existed for PWRs. In LRA Amendment 17,
the applicant also clarified that the Unit 1 and Unit 2 Chemical Addition Subsystems (including
piping, pump casing, tank, and valve body component types) have an internal fluid of NaOH
solution, in addition to just the originally identified chemical injection and chemical addition
pumps.

The staff reviewed the applicant's response, EPRI 1010639, and Amendment 17 and finds that
the applicant has conservatively considered the NaOH environments to be comparable to the
treated water environment for BWR-designed plants, and that the guidance in SRP-LR
Section 3.2.2.2.3.3 is applicable to the stainless steel components exposed to an environment
of NaOH. In this case, the applicant's Water Chemistry is program is designed to manage the
amount of NaOH that might induce caustic stress corrosion-induced cracking of the components
if the pH of the treated water gets to high (i.e. a basic pH value) and the applicant One-Time
Inspection Program will be used to verify that the applicant's Water Chemistry Program is
achieving its mitigative aging management function to manage this aging effect. The staff finds
this to be acceptable because it is in conformance with the guidance and AMPs recommended
in SRP-LR Section 3.3.2.2.3.3 and in GALL AMR IV.D2-28 for managing stress-corrosion
induced cracking in stainless steel components.

The staff noted that, in LRA Table 3.2.2-1, "Containment Depressurization System - Summary
of Aging Management Evaluation," the applicant also aligned its AMRs for managing loss of
material due to general, pitting, and crevice corrosion of the stainless steel piping (including any
containment isolation piping) to SRP-LR Section 3.2.2.2.3.3 and to GALL AMR item IV.D2-28.
The staff noted that the applicant conservatively considered the non-borated treated water
environment in these AMRs to the treated water environment for BWR-designed plants (which
except for treated water in standby liquid control systems is non-borated. For these AMRs, the
staff noted that the applicant conservatively credits its Water Chemistry Program to manage
loss of material in the piping, and its One-Time Inspection Program to verify the effectiveness of
the Water Chemistry Program in managing this aging effect. The staff finds that the applicant's
basis for managing loss of material in the stainless steel containment depressurization system
piping is acceptable because it is in conformance with the guidelines in SRP-LR
Section 3.2.2.2.3.3 and in GALL AMR V.D2-28.
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Based on the programs identified above, the staff concludes that the applicant's programs meet
SRP-LR Section 3.2.2.2.3, Item (3) criteria. For those line items that apply to LRA
Section 3.3.2.2.3.3, the staff determines that the LRA is consistent with the GALL Report and
that the applicant has demonstrated that the effects of aging will be adequately managed so that
the intended function(s) will be maintained consistent with the CLB during the period of
extended operation, as required by 10 CFR 54.21(a)(3).

Stainless Steel and Copper Alloy Piping Components In Lubricating Oil. In LRA
Section 3.2.2.2.3.4, the applicant states that loss of material from pitting and crevice corrosion
could occur for stainless steel, and copper alloy piping, piping components, and piping elements
exposed to lubricating oil. The applicant clarified that BVPS has no components in this category
in the ESF systems Section and that the applicable BVPS components exposed to lubricating oil
are associated with the high-head safety injection/charging pumps. The high-head safety
injection/charging pump subcomponents exposed to lubricating oil are evaluated in the
Chemical and Volume Control System (CVCS). The applicant stated that further evaluation of
CVCS component AMRs are provided in LRA Section 3.3.2.2.10.4 and LRA
Section 3.3.2.2.12.2, and in the Table 2 AMR items that roll up to AMR items 3.3.1-26 and
3.3.1-33 in LRA Table 3.3.1.

SRP-LR Section 3.2.2.2.3, Item (4) states that loss of material from pitting and crevice corrosion
could occur for stainless steel and copper alloy emergency safety feature (ESF) piping, piping
components, and piping elements exposed to lubricating oil. In this Section the staff states that
the existing program relies on the periodic sampling and analysis of lubricating oil to maintain
contaminants within acceptable limits, thereby preserving an environment that is not conducive
to corrosion. However, the staff qualifies this statement by clarifying that control of lube oil
contaminants may not always have been adequate to preclude corrosion, and that therefore the
effectiveness of lubricating oil control should be verified to ensure that corrosion is not
occurring. The SRP-LR Section identifies that the GALL Report recommends further evaluation
to verify the effectiveness of the lubricating oil program, and that a one-time inspection of
selected components at susceptible locations is an acceptable method to ensure that corrosion
is not occurring and that the component's intended function will be maintained during the period
of extended operation.

For PWR designs, the AMRs in the GALL Report which are referenced by SRP-LR
Section 3.2.2.2.3, Item (4) are AMR item 6 in Table 2 of the GALL Report, Revision 1, Volume 1
(GALL1) and AMR items V.A1-21, V.D1-18, and V.D1-24, as applicable to management of loss
of material in ESF stainless steel and copper alloy piping, piping components, and piping
elements in emergency core cooling systems and containment spray systems under exposed to
a lubricating oil environment. The recommendations in these GALL AMRs are consistent with
the guidance in SRP-LR Section 3.2.2.2.3, Item (4).

The staff noted that the applicant indicated that the BVPS designs do not have any stainless
steel or copper alloy components in ESF systems that are exposed to a lubricating oil
environment. The staff also noted that the applicant also indicated that the applicable BVPS
stainless steel components that are exposed to lubricating oil are the high-head safety injection
pumps, which are within the scope of the applicant's chemical and volume control (CVCS)
system, and that its AMRs for managing loss of material in the surfaces of high-head safety
injection/charging pump subcomponents under exposure to lubricating oil are given and
evaluated in LRA Table 3.3.2-5, "Chemical and Volume Control System - Summary of Aging
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Management Review." The staff evaluates the Table 2 AMRs on loss of material in the stainless
steel CVCS charging pump surfaces under exposure to a lubricating oil environment (which roll
up to AMRs items 3.3.1-26 and 3.3.1-33 in LRA Table 3.3.1) in SER Section 3.3.2.2.10.4 and
SER Section 3.3.2.2.12.2.

The staff reviewed the AMR line items for the ESF components and verified that LRA
Tables 3.2.2-1, 3.2.2-2, and 3.2.2-3 did not include any AMRs that identified that there were
ESF components that are exposed to a lubricating oil environment or that aligned to AMR item 6
in Table 2 of the GALL Report, Revision 1, Volume 2 or to LRA AMR item 3.2.1-06. Therefore,
the staff finds that the applicant has provided an acceptable basis for concluding that the AMR
guidance in SRP-LR Section 3.2.2.2.3, Item (4) is not applicable to the BVPS LRA because the
staff has verified that the ESF systems do not include any stainless steel or copper alloy
components that are exposed to a lubricating oil environment.

Based on the staffs review, the staff concludes that SRP-LR Section 3.2.2.2.3, Item (4) is not
applicable to the BVPS LRA because the staff has verified that the ESF systems do not include
any stainless steel or copper alloy components that are exposed to a lubricating oil
environment.

Bottom Surfaces of Stainless Steel Tanks. In LRA Section 3.2.2.2.3.5, the applicant states that
BVPS does not have any stainless steel tanks exposed to raw water as a result of leaking
perimeter seals. The applicant clarifies that, instead of being designed as a partially encased
tank containing a moisture barrier on the buried portions of the tanks, the RWST is located on a
concrete foundation within shield walls. The applicant clarifies that it evaluated the tank bottom
under exposure to an external environment of soil to make sure that the potential for pitting and
crevice corrosion was addressed.

SRP-LR Section 3.2.2.2.3, Item (5) states that loss of material from pitting and crevice corrosion
could occur in partially encased stainless steel tanks exposed to raw water due to cracking of
the perimeter seal from weathering. The GALL Report recommends further evaluation to ensure
that the aging effect is adequately managed. The GALL Report recommends that a plant-
specific AMP be evaluated because moisture and water can egress under the tank if the
perimeter seal is degraded. Acceptance criteria are described in Branch Technical Position
RSLB-1 (Appendix A.1 of this SRP-LR)."

For partially encased stainless steel tanks in PWR ESF systems, the GALL AMRs referred to by
this SRP-LR Section are AMR item 6 in Table 2 of the GALL Report, Revision 1, Volume 2
(GALL1) and AMR item V.D1-15 in Table V.D1 of the GALL Report, Revision 1, Volume 2
(GALL2).

The staff noted that LRA AMR Tables 3.2.2-1, 3.2.2-2, and 3.2.2-3, the applicant identifies the
chemical addition tank (CAT) and the refueling water storage tank (RWST) as the only tanks in
the ESFs that are located outside of the plant structures. The staff verified that the AMRs for
these tanks are located in LRA Table 3.2.2-1 and that in these AMRs the applicant did not
identify any portions of the tanks as being encased with moisture barriers and being exposed to
a raw water, weathering environment (i.e., rain or snow). The staff verified from the UFSAR that
these external surfaces of these tanks are not designed with external moisture barriers (i.e.,
perimeter seals). Based on this determination, the staff finds that the applicant has provided an
acceptable basis for concluding that the AMR guidance in SRP-LR Section 3.2.2.2.3, Item (5)
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and the GALL AMRs that are referenced by the SRP-LR Section are not applicable to the BVPS
LRA, because the staff has verified that the external surfaces of the CATs and RWSTs are not
designed with external moisture barriers.

Based on the staff's review, the staff concludes that SRP-LR Section 3.2.2.2.3, Item (5) is not
applicable to the BVPS LRA because the staff has verified that the CATs and RWSTs are not
designed with moisture barrier seals that, otherwise if present and degraded, could induce
potential loss of material in the external tank bottom surfaces.

Stainless Steel Components Exposed to Internal Condensation. LRA Section 3.2.2.2.3.6
addresses the applicant's evaluation on whether the recommended guidance in SRP-LR
Section 3.2.2.2.3.6, "Loss of Material Due to Pitting and Crevice Corrosion, Stainless Steel
Components Exposed to Internal Condensation," is applicable to the BVPS LRA. In this
Section of the LRA, the applicant states that loss of material due to pitting and crevice corrosion
is an aging effect requiring management for the stainless steel piping, piping components, and
piping elements in the emergency core cooling and containment spray systems under internal
exposure to condensation. The applicant states that it credits its Inspection of Internal Surfaces
of Miscellaneous Piping and Ducting Program to manage loss of material in these components
as a result of exposing their internal surfaces to a condensation environment.

SRP-LR Section 3.2.2.2.3, Item (6) provides the following guidance on aging management of
loss of material due to pitting and crevice corrosion in the stainless steel piping, piping
components, and piping elements of emergency core cooling systems and containment spray
systems that are exposed to an internal condensation environment:

"Loss of material from pitting and crevice corrosion could occur for stainless steel
piping, piping components, piping elements, and tanks exposed to internal
condensation. The GALL Report recommends further evaluation of a plant-
specific AMP to ensure that the aging effect is adequately managed. Acceptance
criteria are described in Branch Technical Position RSLB-1 (Appendix A.1 of this
SRP-LR)."

For Westinghouse designed PWRs, SRP-LR Section 3.2.2.2.3, Item (6) references AMR Item 8
in Table 2 of the GALL Report, Volume 1 (GALL1), and AMR item V.A-26 and V.D1-29 in the
GALL Report, Volume 2 (GALL2), as applicable to the management of loss of material due to
pitting and crevice corrosion in the internal surfaces of stainless steel piping, piping
components, piping elements, and tanks in the containment spray systems and emergency core
cooling systems under exposure to a condensation environment. In these AMR items, the staff
recommends that a plant-specific aging management program be evaluated and credited to
manage loss of material that may occur in the internal component surfaces as a result of
exposure to condensation.

The staff reviewed LRA Section 3.2.2.2.3.6 on management of loss of material due to pitting
and crevice corrosion in the stainless steel piping, piping components, and piping elements of
the containment spray systems and emergency core cooling systems against the staff's
recommended regulatory criteria in SRP-LR Section 3.2.2.2.3, Item (6); AMR Item 8 in Table 2
of the GALL Report, Volume 1; and AMR V.A-26 and V.D1-29 in the GALL Report, Volume 2.
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The staff verified that the stainless steel refueling water storage tanks (RWSTs) and chemical
addition tanks (CATs) are the only stainless steel piping, piping components, piping elements or
tanks in containment depressurization system (i.e., contain spray system) components at BVPS
whose internal surfaces could be exposed to condensation environment. The staff also noted
that the applicant includes applicable AMRs for these tanks in LRA Table 3.2.2-1 that align to
the recommendations in GALL AMR V.A-26, as applicable to the management of loss of
material in containment spray system components under internal exposure to condensation.
The staff noted that in these AMRs, the applicant credited its Inspection of Internal Surfaces of
Miscellaneous Piping and Ducting Program to manage loss of material in these components as
a result of exposing the internal tank surfaces to a condensation environment.

The staff verified that the applicant also identified the internal surfaces of an unspecified
stainless tank grouping in the BVPS safety injection systems as being exposed to an internal
condensation environment and that the applicant includes applicable AMRs for these tanks in
LRA Table 3.2.2-3 that align to the recommendations in GALL AMR V.D1-29 on management of
loss of material in emergency core cooling system components under internal exposure to
condensation. The staff verified that in this AMR, the applicant credited its Inspection of Internal
Surfaces of Miscellaneous Piping and Ducting Program to manage loss of material in these
components as a result of exposing the internal tank surfaces to a condensation environment.

The staff verified that the applicant identifies its Internal Surfaces of Miscellaneous Piping and
Ducting Program (LRA AMP B.2.28) as a new AMP that is-entirely consistent with the program
elements in GALL AMP XI.M38, "Inspection of Internal Surfaces of Miscellaneous Piping and
Ducting," without exception or the need for enhancement. The staff reviewed GALL
AMP XI.M38, "Inspection of Internal Surfaces of Miscellaneous Piping and Ducting," and noted
that the scope of the program is designed for visual inspections of the internal surfaces of steel
piping, piping elements, ducting, and components for evidence of loss of material due to
corrosion in an internal environment (such as indoor uncontrolled air, condensation, and steam)
that are not addressed in other aging management programs for loss of material. The staff
noted that the scope of GALL AMP XI.M38 did not include the internal surfaces of stainless
steel components that might be exposed to these environments.

In RAI 3.2.2.2.3.6-1, the staff asked the applicant to: (1) identify which specific tank in the safety
injection system is exposed internally to the condensation environment, and (2) justify and
provide its basis why the scope of the Inspection of Internal Surfaces of Miscellaneous Piping
and Ducting Program is considered to be acceptable for managing the loss of material due to
pitting and crevice corrosion in the stainless steel emergency safety feature (ESF) tank surfaces
(including those in the RWSTs, chemical addition tanks, and the miscellaneous tank grouping in
the SI system) under exposure to an internal condensation environment.

The applicant responded to RAI 3.2.2.2.3.6-1 in a letter dated July 21, 2008, In this letter, the
applicant clarified that the specific tank in the safety injection systems for which "Loss of
material" is compared to GALL AMR item V.D1-29, and which is linked to LRA
Section 3.2.2.2.3.6 via reference from LRA AMR 3.2.1-8, is the Unit 1 Boron Injection Surge
Tank. The staff finds that this response resolves the staffs inquiry in RAI 3.2.2.2.3.6-1, Part 1
because the applicant has clarified which tank in the safety injection system the applicant was
referring to. RAI 3.2.2.2.3.6-1, Part 1 is resolved.
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In the response to RAI 3.2.2.2.3.6-1, Part 2, the applicant also clarified that the scope of the
Internal Surfaces of Miscellaneous Piping and Ducting Program was expanded to cover the
internal surfaces of miscellaneous stainless steel piping and duct components because
although GALL AMP XI.M38, "Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting components," program description does not currently apply to materials other than
steel, similar visual inspections of stainless steel components are capable of detecting evidence
of corrosion or loss of material from stainless steel surfaces prior to loss of the component
intended function. The applicant also clarified that loss of material at or above the normal
waterline of the internal component surface is expected to result in surface irregularities of
sufficient size as to be identified visually prior to loss of component function. The staff finds that
this response resolves provides an adequate basis for expanding this AMP to the internal
surfaces of stainless steel components because, like steel materials (i.e., carbon steels, alloy
steels, and cast iron materials), stainless steel materials are metallic components and the visual
examination performed in accordance with this AMP are designed to detect discoloration that
may be indicative of corrosion in the components and/or surface irregularities that may be
indicative of loss of material in the components, RAI 3.2.2.2.3.6-1, Part 2 is resolved.

The staff verified that the applicant's Internal Surfaces of Miscellaneous Piping and Ducting
Program is designated as a program that is consistent with the staff's program element
guidance in GALL AMP XI.M38, "Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components," without exception or the need for enhancements, and that this
AMP credits visual examinations of the internal surfaces for miscellaneous plant components to
detect for evidence of loss of material or corrosion. Based on this verification, the staff finds the
applicant has provided an acceptable basis for managing loss of material in the internal
surfaces of the CATs, RWSTs, and Unit 1 boron injection surge tank because: (1) the staff has
verified that the applicant's AMRs on loss of material for these internal tank surfaces with the
staff's AMR guidance in GALL AMR V.A-26, (2) the staff has verified that the Internal Surfaces
of Miscellaneous Piping and Ducting Program is a valid AMP to credit for management of loss of
material in these internal tanks surfaces and is an AMP that is consistent with the staffs
program element guidance in GALL AMP XI.M38, and (3) the applicant's crediting of the Internal
Surfaces of Miscellaneous Piping and Ducting Program for management fulfills the
recommendation in SRP-LR Section 3.2.2.2.3, Item (6) that a plant-specific AMP be evaluated
to ensure that loss of material will be managed in the internal component surfaces that are
exposed to a condensation environment. The staff evaluates the ability of the Internal Surfaces
of Miscellaneous Piping and Ducting Program to manage loss of material and detect for
corrosion in the internal surfaces for miscellaneous plant components in SER Section 3.0.3.1.12

Based on the programs identified above, the staff concludes that the applicant's programs meet
SRP-LR Section 3.2.2.2.3, Item (6) criteria. For those line items that apply to LRA
Section 3.3.2.2.3.6, the staff determined that the LRA is consistent with the GALL Report and
that the applicant has demonstrated that the effects of aging will be adequately managed so that
the intended function(s) will be maintained consistent with the CLB during the period of
extended operation, as required by 10 CFR 54.21(a)(3).

3.2.2.2.4 Reduction of Heat Transfer Due to Fouling

Foulinq of Heat Exchanger Tubes Exposed to Lubricating Oil. SRP-LR Section 3.2.2.2.4, Item
(1) states that "reduction of heat transfer due to fouling could occur for steel, stainless steel, and
copper alloy heat exchanger tubes exposed to lubricating oil. The existing AMP relies on
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In the response to RAI 3.2.2.2.3.6-1, Part 2, the applicant also clarified that the scope of the 
Internal Surfaces of Miscellaneous Piping and Ducting Program was expanded to cover the 
internal surfaces of miscellaneous stainless steel piping and duct components because 
although GALL AMP XI.M38, "Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting components," program description does not currently apply to materials other than 
steel, similar visual inspections of stainless steel components are capable of detecting evidence 
of corrosion or loss of material from stainless steel surfaces prior to loss of the component 
intended function. The applicant also clarified that loss of material at or above the normal 
waterline of the internal component surface is expected to result in surface irregularities of 
sufficient size as to be identified visually prior to loss of component function. The staff finds that 
this response resolves provides an adequate basis for expanding this AMP to the internal 
surfaces of stainless steel components because, like steel materials (Le., carbon steels, alloy 
steels, and cast iron materials), stainless steel materials are metallic components and the visual 
examination performed in accordance with this AMP are designed to detect discoloration that 
may be indicative of corrosion in the components and/or surface irregularities that may be 
indicative of loss of material in the components, RAI 3.2.2.2.3.6-1, Part 2 is resolved. 

The staff verified that the applicant's Internal Surfaces of Miscellaneous Piping and Ducting 
Program is designated as a program that is consistent with the staff's program element 
guidance in GALL AMP XI.M38, "Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Components," without exception or the need for enhancements, and that this 
AMP credits visual examinations of the internal surfaces for miscellaneous plant components to 
detect for evidence of loss of material or corrosion. Based on this verification, the staff finds the 
applicant has provided an acceptable basis for managing loss of material in the internal 
surfaces of the CATs, RWSTs, and Unit 1 boron injection surge tank because: (1) the staff has 
verified that the applicant's AMRs on loss of material for these internal tank surfaces with the 
staff's AMR guidance in GALL AMR V.A-26, (2) the staff has verified that the Internal Surfaces 
of Miscellaneous Piping and Ducting Program is a valid AMP to credit for management of loss of 
material in these internal tanks surfaces and is an AMP that is consistent with the staff's 
program element guidance in GALL AMP XI.M38, and (3) the applicant's crediting of the Internal 
Surfaces of Miscellaneous Piping and Ducting Program for management fulfills the 
recommendation in SRP-LR Section 3.2.2.2.3, Item (6) that a plant-specific AMP be evaluated 
to ensure that loss of material will be managed in the internal component surfaces that are 
exposed to a condensation environment. The staff evaluates the ability of the Internal Surfaces 
of Miscellaneous Piping and Ducting Program to manage loss of material and detect for 
corrosion in the internal surfaces for miscellaneous plant components in SER Section 3.0.3.1.12 

Based on the programs identified above, the staff concludes that the applicant's programs meet 
SRP-LR Section 3.2.2.2.3, Item (6) criteria. For those line items that apply to LRA 
Section 3.3.2.2.3.6, the staff determined that the LRA is consistent with the GALL Report and 
that the applicant has demonstrated that the effects of aging will be adequately managed so that 
the intended function( s) will be maintained consistent with the CLB during the period of 
extended operation, as required by 10 CFR 54.21 (a)(3). 

3.2.2.2.4 Reduction of Heat Transfer Due to Fouling 

Fouling of Heat Exchanger Tubes Exposed to Lubricating Oil. SRP-LR Section 3.2.2.2.4, Item 
(1) states that "reduction of heat transfer due to fouling could occur for steel, stainless steel, and 
copper alloy heat exchanger tubes exposed to lubricating oil. The existing AMP relies on 
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monitoring and control of lube oil chemistry to mitigate reduction of heat transfer due to fouling.
However, control of lube oil chemistry may not always have been adequate to preclude fouling.
Therefore, the effectiveness of lube oil chemistry control should be verified to ensure that fouling
is not occurring. The GALL Report recommends further evaluation of programs to verify the
effectiveness of lube oil chemistry control. A one-time inspection of select components at
susceptible locations is an acceptable method to determine whether an aging effect is not
occurring or an aging effect is progressing very slowly such that the component's intended
function will be maintained during the period of extended operation."

In LRA Section 3.2.2.2.4.1 the applicant stated that BVPS does not have components with this
material, environment, and aging effect in the ESF Systems. The applicant further stated that
the charging / high-head safety injection pumps are evaluated within the Auxiliary Systems
Section of the GALL Report, and were not compared to the GALL Report rows associated with
this Further Evaluation section. The applicant further stated, however, that fouling of the heat
exchangers in those pumps is managed by the Lubricating Oil Analysis Program with program
effectiveness verified by the One-Time Inspection Program.

This further evaluation recommends that the lubricating oil chemistry control program be verified
with a one-time inspection of select components at susceptible locations.

The staff confirmed that the charging and /high-head safety injection pump oil coolers are
adequately addressed in the Auxiliary Systems Section because it proposes a one-time
inspection in addition to the Lubricating Oil Control Program. The staff finds this acceptable
because fouling of heat exchanger tubes exposed to lubricating oil is managed in accordance
with the applicant's Lubricating Oil Analysis Program, with the One-Time Inspection Program
being credited for verification of the effectiveness of the Lubricating Oil Analysis Program, and
because this is consistent with the AMRs items on fouling in Section VII of the GALL Report,
Revision 1, Volume 2 for steel, stainless steel and copper alloy heat exchanger components
that are exposed to a lubricating oil environment.

Fouling of Heat Exchanger Tubes Exposed to Treated Water. SRP-LR Section 3.2.2.2.4, Item
(2) states that "reduction of heat transfer due to fouling could occur for stainless steel heat
exchanger tubes exposed to treated water." The SRP-LR Section states that the existing
program relies on control of water chemistry to manage reduction of heat transfer due to fouling.
However, control of water chemistry may have been inadequate. Therefore, the SRP-LR
Section clarifies that the GALL report recommends that the effectiveness of the chemistry
control program should be verified to ensure that reduction of heat transfer due to fouling is not
occurring. The SRP-LR Section clarifies that, to accomplish this, a one-time inspection is an
acceptable method to ensure the reduction of heat transfer is not occurring and that the
component's intended function will be maintained during the period of extended operation."

The staff noted that the AMPs proposed by the applicant in LRA Section 3.2.2.2.4.2 to manage
this aging effect are the Water Chemistry Program and the One-Time Inspection Program.

The staff reviewed the Water Chemistry Program and finds that it provides for the monitoring
and controlling of water chemistry using site procedures and processes for the prevention or
mitigation of the reduction of heat transfer due to fouling. The staffs evaluation of the Water
Chemistry Program is documented in SER Section 3.0.3.2.14. On this basis the staff finds that
this program includes activities that are consistent with the recommendations in the GALL
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monitoring and control of lube oil chemistry to mitigate reduction of heat transfer due to fouling. 
However, control of lube oil chemistry may not always have been adequate to preclude fouling. 
Therefore, the effectiveness of lube oil chemistry control should be verified to ensure that fouling 
is not occurring. The GALL Report recommends further evaluation of programs to verify the 
effectiveness of lube oil chemistry control. A one-time inspection of select components at 
susceptible locations is an acceptable method to determine whether an aging effect is not 
occurring or an aging effect is progressing very slowly such that the component's intended 
function will be maintained during the period of extended operation." 

In LRA Section 3.2.2.2.4.1 the applicant stated that BVPS does not have components with this 
material, environment, and aging effect in the ESF Systems. The applicant further stated that 
the charging t high-head safety injection pumps are evaluated within the Auxiliary Systems 
Section of the GALL Report, and were not compared to the GALL Report rows associated with 
this Further Evaluation section. The applicant further stated, however, that fouling of the heat 
exchangers in those pumps is managed by the Lubricating Oil Analysis Program with program 
effectiveness verified by the One-Time Inspection Program. 

This further evaluation recommends that the lubricating oil chemistry control program be verified 
with a one-time inspection of select components at susceptible locations. 

The staff confirmed that the charging and thigh-head safety injection pump oil coolers are 
adequately addressed in the Auxiliary Systems Section because it proposes a one-time 
inspection in addition to the Lubricating Oil Control Program. The staff finds this acceptable 
because fouling of heat exchanger tubes exposed to lubricating oil is managed in accordance 
with the applicant's Lubricating Oil Analysis Program, with the One-Time Inspection Program 
being credited for verification of the effectiveness of the Lubricating Oil Analysis Program, and 
because this is consistent with the AMRs items on fouling in Section VII of the GALL Report, 
Revision 1, Volume 2 for steel, stainless steel and copper alloy heat exchanger components 

. that are exposed to a lubricating oil environment. 

Fouling of Heat Exchanger Tubes Exposed to Treated Water. SRP-LR Section 3.2.2.2.4, Item 
(2) states that "reduction of heat transfer due to fouling could occur for stainless steel heat 
exchanger tubes exposed to treated water." The SRP-LR Section states that the existing 
program relies on control of water chemistry to manage reduction of heat transfer due to fouling. 
However, control of water chemistry may have been inadequate. Therefore, the SRP-LR 
Section clarifies that the GALL report recommends that the effectiveness of the chemistry 
control program should be verified to ensure that reduction of heat transfer due to fouling is not 
occurring. The SRP-LR Section clarifies that, to accomplish this, a one-time inspection is an 
acceptable method to ensure the reduction of heat transfer is not occurring and that the 
component's intended function will be maintained during the period of extended operation." 

The staff noted that the AMPs proposed by the applicant in LRA Section 3.2.2.2.4.2 to manage 
this aging effect are the Water Chemistry Program and the One-Time Inspection Program. 

The staff reviewed the Water Chemistry Program and finds that it provides for the monitoring 
and controlling of water chemistry using site procedures and processes for the prevention or 
mitigation of the reduction of heat transfer due to fouling. The staff's evaluation of the Water 
Chemistry Program is documented in SER Section 3.0.3.2.14. On this basis the staff finds that 
this program includes activities that are consistent with the recommendations in the GALL 
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Report and are adequate to manage reduction of heat transfer due to fouling in stainless steel
heat exchanger tubes exposed to treated water during the period of extended operation.

The staff reviewed the One-Time Inspection Program and finds that it provides an inspection
that either verifies that unacceptable degradation is not occurring or triggers additional actions
that assure the intended function of affected components will be maintained during the period of
extended operation. The staff's evaluation of the One-Time Inspection Program is documented
in SER Section 3.0.3.1.17. On this basis the staff finds that this program includes activities that
are consistent with the recommendations in the GALL Report and are adequate to confirm that
reduction of heat transfer due to fouling in stainless steel heat exchanger tubes exposed to
treated water is managed during the period of extended operation.

3.2.2.2.5 Hardening and Loss of Strength Due to Elastomer Degradation

LRA Section 3.2.2.2.5 states that hardening and loss of strength due to elastomer degradation
could occur in elastomer seals and components associated with the BWR standby gas
treatment system (SGTS) ductwork and filters exposed to an air-indoor uncontrolled
environment. The SRP-LR sections states that the GALL Report recommends further evaluation
of a plant-specific AMP to ensure that the aging effect is adequately managed. The SRP-LR
Section states that the staff's acceptance criteria for AMRs and AMPs related to this issue are
described in Branch Technical Position RSLB-1 (Appendix A.1 of this SRP-LR).

For the BWR components referred to above, the GALL AMRs referred to by this SRP-LR
Section are AMR item 11 in Table 2 of the GALL Report, Revision 1, Volume 2 (GALL1) and
AMR item V.B-4 in Table V.B4 of the GALL Report, Revision 1, Volume 2 (GALL2).

In LRA Section 3.2.2.2.5, the applicant identified that the BVPS units are PWR-designed
reactors and concludes that the guidance in SRP-LR Section 3.2.2.2.5 for these BWR
components are not applicable to the BVPS LRA.

The staff verified that NUREG-1 350, Volume 19 [August 2007] identifies that the BVPS units are
three reactor coolant loop Westinghouse-designed PWR reactors with dry ambient
containments. Thus, based on this review, the staff concludes that the applicant has provided
an acceptable basis for concluding the guidance for BWR components in SRP-LR
Section 3.2.2.2.5 and the referenced GALL AMRs are not applicable to the BVPS LRA because
the recommendations in these NRC guidelines are only applicable to BWR SGTS components
and because the BVPS units are Westinghouse-designed PWR reactors.

3.2.2.2.6 Loss of Material due to Erosion

SRP-LR Section 3.2.2.2.6 states that loss of material due to erosion could occur in stainless
steel PWR high pressure safety injection (HPSI) pump minimum flow recirculation line orifices
under exposure to a borated treated water environment. The SRP-LR sections states that the
GALL Report recommends a plant-specific AMP be evaluated for erosion of the orifice as a
result of extended use of the centrifugal HPSI pump during normal charging operations, and that
the GALL Report references Licensee Event Report (LER) No. 50-275/94-023 with respect to
operating experience on erosion events of these components. The SRP-LR Section clarifies that
further evaluation of the ability of the AMP to manage this aging effect is recommended to
ensure that the aging effect is adequately managed and that the staff's acceptance criteria for
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Report and are adequate to manage reduction of heat transfer due to fouling in stainless steel 
heat exchanger tubes exposed to treated water during the period of extended operation. 

The staff reviewed the One-Time Inspection Program and finds that it provides an inspection 
that either verifies that unacceptable degradation is not occurring or triggers additional actions 
that assure the intended function of affected components will be maintained during the period of 
extended operation. The staff's evaluation of the One-Time Inspection Program is documented 
in SER Section 3.0.3.1.17. On this basis the staff finds that this program includes activities that 
are consistent with the recommendations in the GALL Report and are adequate to confirm that 
reduction of heat transfer due to fouling in stainless steel heat exchanger tubes exposed to 
treated water is managed during the period of extended operation. 

3.2.2.2.5 Hardening and Loss of Strength Due to Elastomer Degradation 

LRA Section 3.2.2.2.5 states that hardening and loss of strength due to elastomer degradation 
could occur in elastomer seals and components associated with the BWR standby gas 
treatment system (SGTS) ductwork and filters exposed to an air-indoor uncontrolled 
environment. The SRP-LR sections states that the GALL Report recommends further evaluation 
of a plant-specific AMP to ensure that the aging effect is adequately managed. The SRP-LR 
Section states that the staff's acceptance criteria for AMRs and AMPs related to this issue are 
described in Branch Technical Position RSLB-1 (Appendix A.1 of this SRP-LR). 

For the BWR components referred to above, the GALL AMRs referred to by this SRP-LR 
Section are AMR item 11 in Table 2 of the GALL Report, Revision 1, Volume 2 (GALL 1) and 
AMR item V.B-4 in Table V.B4 of the GALL Report, Revision 1, Volume 2 (GALL2). 

In LRA Section 3.2.2.2.5, the applicant identified that the BVPS units are PWR-designed 
reactors and concludes that the guidance in SRP-LR Section 3.2.2.2.5 for these BWR 
components are not applicable to the BVPS LRA. 

The staff verified that NUREG-1350, Volume 19 [August 2007] identifies that the BVPS units are 
three reactor coolant loop Westinghouse-designed PWR reactors with dry ambient 
containments. Thus, based on this review, the staff concludes that the applicant has provided 
an acceptable basis for concluding the guidance for BWR components in SRP-LR 
Section 3.2.2.2.5 and the referenced GALL AMRs are not applicable to the BVPS LRA because 
the recommendations in these NRC guidelines are only applicable to BWR SGTS components 
and because the BVPS units are Westinghouse-designed PWR reactors. 

3.2.2.2.6 Loss of Material due to Erosion 

SRP-LR Section 3.2.2.2.6 states that loss of material due to erosion could occur in stainless 
steel PWR high pressure safety injection (HPSI) pump minimum flow recirculation line orifices 
under exposure to a borated treated water environment. The SRP-LR sections states that the 
GALL Report recommends a plant-specific AMP be evaluated for erosion of the orifice as a 
result of extended use of the centrifugal HPSI pump during normal charging operations, and that 
the GALL Report references Licensee Event Report (LER) No. 50-275/94-023 with respect to 
operating experience on erosion events of these components. The SRP-LR Section clarifies that 
further evaluation of the ability of the AMP to manage this aging effect is recommended to 
ensure that the aging effect is adequately managed and that the staff's acceptance criteria for 
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evaluating the AMP that is credited for aging management are described in Branch Technical
Position RSLB-1 (Appendix A.1 of this SRP-LR).

For the PWR components referred to above, the GALL AMRs referred to by this SRP-LR
Section are AMR item 12 in Table 2 of the GALL Report, Revision 1, Volume 2 (GALL1) and
AMR item V.D1-14 in Table V.D1 of the GALL Report, Revision 1, Volume 2 (GALL2).

In LRA Section 3.2.2.2.6, the applicant stated that the HPSI pump (charging pump) minimum
flow recirculation line orifices at BVPS are evaluated within the Chemical and Volume Control
System (LRA Section 2.3.3.5) and are compared to GALL1 AMR items for Auxiliary Systems.
The applicant stated that it is crediting its Water Chemistry Program (LRA AMP B.2.42) to
manage loss of material due to erosion for these components. The applicant clarified that the
required Technical Specification (TS) surveillance requirement (SR) testing of the pumps
measures the recirculation flow through the orifices and uses the flow measurements in pump
TS acceptance criteria calculations, so that any degradation would be promptly identified by
periodic testing.

The staff verified that the applicant included its AMR on loss of material of these flow orifices in
LRA Table 3.3.2-5, "Auxiliary Systems - Chemical and Volume Control System - Summary of
Aging Management Evaluation." The staff noted that in this AMR, the applicant identified that its
AMR was consistent with GALL AMR item VII.E1-17 and credited its Water Chemistry Program
with aging management of the aging effect.

The staff noted that the applicant was crediting of the Water Chemistry Program for aging
management of loss of material in HPSI pump (charging pump) minimum flow recirculation line
orifices as a result of erosion. In comparison, staff noted that GALL AMR item VII.E1-17 is
applicable only to the management of loss of material in stainless steel piping, piping
components and piping elements of the chemical and volume control system as a result of
pitting and crevice corrosion, which are chemically-related aging mechanisms. The staff noted
that the applicant's Water Chemistry Program would be a valid program to credit for managing
loss of material due to pitting or crevice corrosion because the AMP uses chemical additives
and stringent control of the chemical impurities that may occur in the plants coolant's to prevent
the aging effects that may be induced by chemically-related aging mechanisms such as general
corrosion, pitting corrosion, and crevice corrosion.

In comparison, the staff noted that erosion is a mechanical phenomenon that results in loss of
material of a metallic or non-metallic component as a result of the abrasion of the component's
surface against another solid surface or against the flow of a viscous liquid. As a result of this
determination, the staff concluded that the Water Chemistry Program is not a valid program to
credit for the management of loss of material resulting from mechanical mechanisms (such as
erosion, abrasion or wear) because the chemistry-related activities of the program to control the
chemical additives in the plants coolants and to minimize the chemical impurities in these
coolants cannot manage aging effects that result from mechanical aging mechanisms.

SRP-LR Section A. 1.1 lists performance monitoring programs are one of four acceptable aging
management program categories (the other acceptable types being prevention programs,
mitigation programs, and condition monitoring programs) that may be credited for management
of applicable aging effects. The staff noted that the applicant was crediting its TS surveillance
tests of the HPSI pumps/ CVCS charging pumps to detect loss of material due to erosion in the
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evaluating the AMP that is credited for aging management are described in Branch Technical 
Position RSLB-1 (Appendix A.1 of this SRP-LR). 

For the PWR components referred to above, the GALL AMRs referred to by this SRP-LR 
Section are AMR item 12 in Table 2 of the GALL Report, Revision 1, Volume 2 (GALL 1) and 
AMR item V.D1-14 in Table V.D1 of the GALL Report, Revision 1, Volume 2 (GALL2). 

In LRA Section 3.2.2.2.6, the applicant stated that the HPSI pump (charging pump) minimum 
flow recirculation line orifices at BVPS are evaluated within the Chemical and Volume Control 
System (LRA Section 2.3.3.5) and are compared to GALL 1 AMR items for Auxiliary Systems. 
The applicant stated that it is crediting its Water Chemistry Program (LRA AMP B.2.42) to 
manage loss of material due to erosion for these components. The applicant clarified that the 
required Technical Specification (TS) surveillance requirement (SR) testing of the pumps 
measures the recirculation flow through the orifices and uses the flow measurements in pump 
TS acceptance criteria calculations, so that any degradation would be promptly identified by 
periodic testing. 

The staff verified that the applicant included its AMR on loss of material of these flow orifices in 
LRA Table 3.3.2-5, "Auxiliary Systems - Chemical and Volume Control System - Summary of 
Aging Management Evaluation." The staff noted that in this AMR, the applicant identified that its 
AMR was consistent with GALL AMR item VII.E1-17 and credited its Water Chemistry Program 
with aging management of the aging effect. 

The staff noted that the applicant was crediting of the Water Chemistry Program for aging 
management of loss of material in HPSI pump (charging pump) minimum flow recirculation line 
orifices as a result of erosion. In comparison, staff noted that GALL AMR item VII.E1-17 is 
applicable only to the management of loss of material in stainless steel piping, piping 
components and piping elements of the chemical and volume control system as a result of 
pitting and crevice corrosion, which are chemically-related aging mechanisms. The staff noted 
that the applicant's Water Chemistry Program would be a valid program to credit for managing 
loss of material due to pitting or crevice corrosion because the AMP uses chemical additives 
and stringent control of the chemical impurities that may occur in the plants coolant's to prevent 
the aging effects that may be induced by chemically-related aging mechanisms such as general 
corrosion, pitting corrosion, and crevice corrosion. 

In comparison, the staff noted that erosion is a mechanical phenomenon that results in loss of 
material of a metallic or non-metallic component as a result of the abrasion of the component's 
surface against another solid surface or against the flow of a viscous liquid. As a result of this 
determination, the staff concluded that the Water Chemistry Program is not a valid program to 
credit for the management of loss of material resulting from mechanical mechanisms (such as 
erosion, abrasion or wear) because the chemistry-related activities of the program to control the 
chemical additives in the plants coolants and to minimize the chemical impurities in these 
coolants cannot manage aging effects that result from mechanical aging mechanisms. 

SRP-LR Section A.1. 1 lists performance monitoring programs are one of four acceptable aging 
management program categories (the other acceptable types being prevention programs, 
mitigation programs, and condition monitoring programs) that may be credited for management 
of applicable aging effects. The staff noted that the applicant was crediting its TS surveillance 
tests of the HPSI pumps! CVCS charging pumps to detect loss of material due to erosion in the 
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HPSI minimum recirculation flow line orifices, which is TS performance monitoring program
requirement for the plant. The staff noted that a performance flow monitoring program would
only be capable of managing loss of material by erosion if the performance flow monitoring
included measures to monitor for an increase in the flow through the minimum recirculation flow
line. The staff verified that the applicant implements FENOC-imposed minimum flow line
monitoring requirements (i.e., a licensee-imposed monitoring requirement) as a additional
acceptance criterion requirement for determining the operability of the HPSI system, which is
required under TS limiting condition of operation (LCO) Nos. 3.5.2 and 3.5.3 and that the
applicant imposes these licensee-imposed requirements in accordance with an owner controlled
procedure and calculation, which administratively require (a licensee-imposed requirement) to
note and record for any increases or decreases in borated treated water flow outside of the
normal operating flow range.

Based on this review, the staff finds that the applicant has credited an acceptable program to
manage loss of material in the HPSI pump/CVCS pump minimum recirculation line orifices as a
result of erosion because: (1) any HPSI system flow through the minimum recirculation flow
lines that is noted to be above the normal operating flow range for the lines may be indicative of
loss of material in the flow line loop piping elements (which include the orifices), (2) the
applicant's performance-based minimum flow test requirements for these lines includes
measures to note and record any system flow that is outside of the minimum and maximum flow
range for the minimum recirculation line loops when the HPSI/CVCS system is surveillance
tested, (3) if system flow through the minimum recirculation flow lines is noted to above
maximum normal flow range value for the lines, the out-of-range condition will require the
applicant to declare the pump inoperable if the recirculation flow is outside of high or low limits.
Restoration of the pump to operable service would require appropriate corrective action, which
may or may not include a root cause analysis. On this basis, the staff finds that the applicant
has proposed an acceptable performance monitoring program to manage any potential loss of
material in these orifices as a result of erosion.

3.2.2.2.7 Loss of Material Due to General Corrosion and Fouling

SRP-LR Section 3.2.2.2.7 states that loss of material due to general corrosion and fouling
degradation could occur in steel BWR drywell and suppression chamber spray system nozzle
and flow orifice internal surfaces under exposure to an internal air - indoor uncontrolled
environment. The SRP-LR sections states that exposure of the internal steel surfaces to this
environment could result in plugging of the spray nozzles and flow orifices and that this aging
mechanism and effect will apply because the spray nozzles and flow orifices are occasionally
wetted, and the cycling of the wet and dry conditions can result in accelerated corrosion and
fouling of the internal steel surfaces. The SRP-LR Section states that, as a result of this, the
GALL Report recommends further evaluation of a plant-specific AMP to ensure that the loss of
material due to general corrosion and fouling is adequately managed. The SRP-LR
Section states that the acceptance criteria for evaluating the AMP that is credited for this are
described in Branch Technical Position RSLB-1 (Appendix A.1 of this SRP-LR).

For the BWR components referred to above, the GALL AMRs referred to by this SRP-LR
Section are AMR item 13 in Table 2 of the GALL Report, Revision 1, Volume 2 (GALL1) and
AMR item V.D2-1 in Table V.D2 of the GALL Report, Revision 1, Volume 2 (GALL2).
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HPSI minimum recirculation flow line orifices, which is TS performance monitoring program 
requirement for the plant. The staff noted that a performance flow monitoring program would 
only be capable of managing loss of material by erosion if the performance flow monitoring 
included measures to monitor for an increase in the flow through the minimum recirculation flow 
line. The staff verified that the applicant implements FENOC-imposed minimum flow line 
monitoring requirements (Le., a licensee-imposed monitoring requirement) as a additional 
acceptance criterion requirement for determining the operability of the HPSI system, which is 
required under TS limiting condition of operation (LCO) Nos. 3.5.2 and 3.5.3 and that the 
applicant imposes these licensee-imposed requirements in accordance with an owner controlled 
procedure and calculation, which administratively require (a licensee-imposed requirement) to 
note and record for any increases or decreases in borated treated water flow outside of the 
normal operating flow range. 

Based on this review, the staff finds that the applicant has credited an acceptable program to 
manage loss of material in the HPSI pump/CVCS pump minimum recirculation line orifices as a 
result of erosion because: (1) any HPSI system flow through the minimum recirculation flow 
lines that is noted to be above the normal operating flow range for the lines may be indicative of 
loss of material in the flow line loop piping elements (which include the orifices), (2) the 
applicant's performance-based minimum flow test requirements for these lines includes 
measures to note and record any system flow that is outside of the minimum and maximum flow 
range for the minimum recirculation line loops when the HPSIICVCS system is surveillance 
tested, (3) if system flow through the minimum recirculation flow lines is noted to above 
maximum normal flow range value for the lines, the out-of-range condition will require the 
applicant to declare the pump inoperable if the recirculation flow is outside of high or low limits. 
Restoration of the pump to operable service would require appropriate corrective action, which 
mayor may not include a root cause analysis. On this basis, the staff finds that the applicant 
has proposed an acceptable performance monitoring program to manage any potential loss of 
material in these orifices as a result of erosion. 

3.2.2.2.7 Loss of Material Due to General Corrosion and Fouling 

SRP-LR Section 3.2.2.2.7 states that loss of material due to general corrosion and fouling 
degradation could occur in steel BWR drywell and suppression chamber spray system nozzle 
and flow orifice internal surfaces under exposure to an internal air - indoor uncontrolled 
environment. The SRP-LR sections states that exposure of the internal steel surfaces to this 
environment could result in plugging of the spray nozzles and flow orifices and that this aging 
mechanism and effect will apply because the spray nozzles and flow orifices are occasionally 
wetted, and the cycling of the wet and dry conditions can result in accelerated corrosion and 
fouling of the internal steel surfaces. The SRP-LR Section states that, as a result of this, the 
GALL Report recommends further evaluation of a plant-specific AMP to ensure that the loss of 
material due to general corrosion and fouling is adequately managed. The SRP-LR 
Section states that the acceptance criteria for evaluating the AMP that is credited for this are 
described in Branch Technical Position RSLB-1 (Appendix A.1 of this SRP-LR). 

For the BWR components referred to above, the GALL AMRs referred to by this SRP-LR 
Section are AMR item 13 in Table 2 of the GALL Report, Revision 1, Volume 2 (GALL 1) and 
AMR item V.D2-1 in Table V.D2 of the GALL Report, Revision 1, Volume 2 (GALL2). 
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In LRA Section 3.2.2.2.5, the applicant identified that the BVPS units are PWR-designed
reactors and concludes that the guidance in SRP-LR Section 3.2.2.2.7 for these BWR
components are not applicable to the BVPS LRA.

The staff verified that NUREG-1 350, Volume 19 [August 2007] identifies that the BVPS units are
three reactor coolant loop Westinghouse-designed PWR reactors with dry ambient
containments. Thus, based on this review, the staff concludes that the applicant has provided
an acceptable basis for concluding the guidance for BWR components in SRP-LR
Section 3.2.2.2.7 and the referenced GALL AMRs are not applicable to the BVPS LRA because
the recommendations in these NRC guidelines are only applicable to BWR drywell and
suppression chamber spray system nozzle and flow orifice components and because the BVPS
units are Westinghouse-designed PWR reactors.

3.2.2.2.8 Loss of Material Due to General, Pitting, and Crevice Corrosion

Steel Piping Components Under Exposure to Treated Water. In LRA Section 3.2.2.2.8.1, the
applicant states that SRP-LR Section 3.1.2.2.8, Item (1) on management of loss of material due
to general, pitting, and crevice corrosion in BWR steel piping components that are exposed to
treated water is applicable to BWR plants only, inferring that the staff's guidance in this SRP-LR
Section is not applicable to the scope of the BVPS LRA.

SRP-LR Section 3.2.2.2.8, Item (1) states that loss of material due to general, pitting, and
crevice corrosion could occur in steel BWR piping components under exposure to a treated
water environment. The SRP-LR Section states the existing AMP relies on monitoring and
control of water chemistry) for BWRs to mitigate degradation, but qualifies this statement by
clarifying that the control of water chemistry does not preclude loss of material due to general,
pitting, and crevice corrosion at locations of stagnant flow conditions, and that, as a result of this
fact, the effectiveness of the chemistry control program should be verified to ensure that
corrosion is not occurring. The SRP-LR Section states that, for this reason, the GALL Report
recommends further evaluation of a program or programs to verify the effectiveness of the water
chemistry control program in managing this aging effect and that a one-time inspection of select
components at susceptible locations is an acceptable method to determine whether an aging
effect is not occurring or an aging effect is progressing very slowly such that the component's
intended function will be maintained during the period of extended operation.

For the BWR piping components referred to above, the GALL AMRs referred to by this SRP-LR
Section are AMR item 14 in Table 2 of the GALL Report, Revision 1, Volume 2 (GALL1) and
AMR item V.D2-33 in Table V.D2 of the GALL Report, Revision 1, Volume 2 (GALL2), as
applicable to the management of loss of material due to general, pitting, and crevice corrosion
could occur in steel BWR piping components under exposure to a treated water environment.
The aging management recommendations in these GALL AMRs are consistent with the
recommended guidelines in SRP-LR Section 3.2.2.2.8, Item (1).

The staff verified that NUREG-1 350, Volume 19 [August 2007] identifies that the BVPS units are
three reactor coolant loop Westinghouse-designed PWR reactors with dry ambient
containments. Thus, based on this review, the staff finds that the applicant has provided an
acceptable basis for concluding the guidance for BWR components in SRP-LR
Section 3.2.2.2.8, Item (1) and the referenced GALL AMRs are not applicable to the BVPS LRA
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In LRA Section 3.2.2.2.5, the applicant identified that the BVPS units are PWR-designed 
reactors and concludes that the guidance in SRP-LR Section 3.2.2.2.7 for these BWR 
components are not applicable to the BVPS LRA. 

The staff verified that NUREG-1350, Volume 19 [August 2007] identifies that the BVPS units are 
three reactor coolant loop Westinghouse-designed PWR reactors with dry ambient 
containments. Thus, based on this review, the staff concludes that the applicant has provided 
an acceptable basis for concluding the guidance for BWR components in SRP-LR . 
Section 3.2.2.2.7 and the referenced GALL AMRs are not applicable to the BVPS LRA because 
the recommendations in these NRC guidelines are only applicable to BWR drywell and 
suppression chamber spray system nozzle and flow orifice components and because the BVPS 
units are Westinghouse-designed PWR reactors. 

3.2.2.2.8 Loss of Material Due to General, Pitting, and Crevice Corrosion 

Steel Piping Components Under Exposure to Treated Water. In LRA Section 3.2.2.2.8.1, the 
applicant states that SRP-LR Section 3.1.2.2.8, Item (1) on management of loss of material due 
to general, pitting, and crevice corrosion in BWR steel piping components that are exposed to 
treated water is applicable to BWR plants only, inferring that the staff's guidance in this SRP-LR 
Section is not applicable to the scope of the BVPS LRA. 

SRP-LR Section 3.2.2.2.8, Item (1) states that loss of material due to general, pitting, and 
crevice corrosion could occur in steel BWR piping components under exposure to a treated 
water environment. The SRP-LR Section states the existing AMP relies on monitoring and 
control of water chemistry) for BWRs to mitigate degradation, but qualifies this statement by 
clarifying that the control. of water chemistry does not preclude loss of material due to general, 
pitting, and crevice corrosion at locations of stagnant flow conditions, and that, as a result of this 
fact, the effectiveness of the chemistry control program should be verified to ensure that 
corrosion is not occurring. The SRP-LR Section states that, for this reason, the GALL Report 
recommends further evaluation of a program or programs to verify the effectiveness of the water 
chemistry control program in managing this aging effect and that a one-time inspection of select 
components at susceptible locations is an acceptable method to determine whether an aging 
effect is not occurring or an aging effect is progressing very slowly such that the component's 
intended function will be maintained during the period of extended operation. 

For the BWR piping components referred to above, the ·GALL AMRs referred to by this SRP-LR 
Section are AMR item 14 in Table 2 of the GALL Report, Revision 1, Volume 2 (GALL 1) and 
AMR item V.D2-33 in Table V.D2 of the GALL Report, Revision 1, Volume 2 (GALL2), as 
applicable to the management of loss of material due to general, pitting, and crevice corrosion 
could occur in steel BWR piping components under exposure to a treated water environment. 
The aging management recommendations in these GALL AMRs are consistent with the 
recommended guidelines in SRP-LR Section 3.2.2.2.8, Item (1). 

The staff verified that NUREG-1350, Volume 19 [August 2007] identifies that the BVPS units are 
three reactor coolant loop Westinghouse-designed PWR reactors with dry ambient 
containments. Thus, based on this review, the staff finds that the applicant has provided an 
acceptable basis for concluding the guidance for BWR components in SRP-LR 
Section 3.2.2.2.8, Item (1) and the referenced GALL AMRs are not applicable to the BVPS LRA 
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because the recommendations in these NRC guidelines are only applicable to BWR piping
components and because the BVPS units are Westinghouse-designed PWR reactors.

Based on this review, the staff finds that the applicant has provided an acceptable basis for
concluding the guidance for BWR components in SRP-LR Section 3.2.2.2.8, Item (1) and the
referenced GALL AMRs are not applicable to the scope of the BVPS LRA because the
recommendations in these NRC guidelines are only applicable to BWR piping components and
because the BVPS units are Westinghouse-designed PWR reactors.

Steel Pipingq Components Under Exposure to Treated Water. In LRA Section 3.2.2.2.8.2, the
applicant states that loss of material due to general, pitting, and crevice corrosion is possible for
the internal surfaces of steel containment isolation piping, piping components, and piping
elements exposed to treated water. In this Section of the LRA, the applicant clarified that BVPS
does not have one single system that addresses containment isolation components. The
applicant clarifies that instead, the internal surfaces of steel containment isolation piping and
components exposed to treated water are evaluated with their parent system, and that, if loss of
material due to pitting and crevice corrosion is an applicable aging effect requirement
management (AERM), an appropriate aging management program is credited to manage any
loss of material that may occur in the components as a result of general, pitting, or crevice
corrosion.

SRP-LR Section 3.2.2.2.8, Item (2) states that loss of material due to general, pitting, and
crevice corrosion could occur for the internal surfaces of steel containment isolation piping
components, and piping elements exposed to treated water. The SRP-LR Section states the
existing AMP relies on monitoring and control of water chemistry to mitigate degradation, but
qualifies this statement by clarifying that the control of water chemistry does not preclude loss of
material due to general, pitting, and crevice corrosion at locations of stagnant flow conditions,
and that, as a result of this fact, the effectiveness of the chemistry control program should be
verified to ensure that corrosion is not occurring. The SRP-LR Section states that, for this
reason, the GALL Report recommends further evaluation of a program or programs to verify the
effectiveness of the water chemistry control program in managing this aging effect and that a
one-time inspection of select components at susceptible locations is an acceptable method to
determine whether an aging effect is not occurring or an aging effect is progressing very slowly
such that the component's intended function will be maintained during the period of extended
operation.

For the steel piping components in PWR ESFs, the GALL AMRs referred to by this SRP-LR
Section are AMR item 15 in Table 2 of the GALL Report, Revision 1, Volume 2 (GALL1) and
AMR item V.C-6 in Table V.C of the GALL Report, Revision 1, Volume 2 (GALL2), as applicable
to the management of loss of material due to general, pitting, and crevice corrosion in steel
containment isolation piping components under exposure to a treated water environment. The
aging management recommendations in these GALL AMRs are consistent with the
recommended guidelines in SRP-LR Section 3.2.2.2.8, Item (2).

The staff noted that SRP-LR Section 3.2.2.2.8, Item (2) and in AMR item 15 in Table 1 of the
GALL1 and AMR item V.C-6 in Table V.C of GALL2 are applicable to the management loss of
material in the surfaces of steel containment isolation piping, piping components, and piping
elements that are exposed internally to treated water. The staff noted the LRA Table 3.2.2-1,
"Containment Depressurization System - Summary of Aging Management Evaluation"; 3.2.2-2,
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because the recommendations in these NRC guidelines are only applicable to BWR piping 
components and because the BVPS units are Westinghouse-designed PWR reactors. 

Based on this review, the staff finds that the applicant has provided an acceptable basis for 
concluding the guidance for BWR components in SRP-LR Section 3.2.2.2.8, Item (1) and the 
referenced GALL AMRs are not applicable to the scope of the BVPS LRA because the 
recommendations in these NRC guidelines are only applicable to BWR piping components and 
because the BVPS units are Westinghouse-designed PWR reactors. 

Steel Piping Components Under Exposure to Treated Water. In LRA Section 3.2.2.2.8.2, the 
applicant states that loss of material due to general, pitting, and crevice corrosion is possible for 
the internal surfaces of steel containment isolation piping, piping components, and piping 
elements exposed to treated water. In this Section of the LRA, the applicant clarified that BVPS 
does not have one single system that addresses containment isolation components. The 
applicant clarifies that instead, the internal surfaces of steel containment isolation piping and 
components exposed to treated water are evaluated with their parent system, and that, if loss of 
material due to pitting and crevice corrosion is an applicable aging effect requirement 
management (AERM), an appropriate aging management program is credited to manage any 
loss of material that may occur in the components as a result of general, pitting, or crevice 
corrosion. 

SRP-LR Section 3.2.2.2.8, Item (2) states that loss of material due to general, pitting, and 
crevice corrosion could occur for the internal surfaces of steel containment isolation piping 
components, and piping elements exposed to treated water. The SRP-LR Section states the 
existing AMP relies on monitoring and control of water chemistry to mitigate degradation, but 
qualifies this statement by clarifying that the control of water chemistry does not preclude loss of 
material due to general, pitting, and crevice corrosion at locations of stagnant flow conditions, 
and that, as a result of this fact, the effectiveness of the chemistry control program should be 
verified to ensure that corrosion is not occurring. The SRP-LR Section states that, for this 
reason, the GALL Report recommends further evaluation of a program or programs to verify the 
effectiveness of the water chemistry control program in managing this aging effect and that a 
one-time inspection of select components at susceptible locations is an acceptable method to 
determine whether an aging effect is not occurring or an aging effect is progressing very slowly 
such that the component's intended function will be maintained during the period of extended 
operation. 

For the steel piping components in PWR ESFs, the GALL AMRs referred to by this SRP-LR 
Section are AMR item 15 in Table 2 of the GALL Report, Revision 1, Volume 2 (GALL 1) and 
AMR item V.C-6 in Table V.C of the GALL Report, Revision 1, Volume 2 (GALL2), as applicable 
to the management of loss of material due to general, pitting, and crevice corrosion in steel 
containment isolation piping components under exposure to a treated water environment. The 
aging management recommendations in these GALL AMRs are consistent with the 
recommended guidelines in SRP-LR Section 3.2.2.2.8, Item (2). 

The staff noted that SRP-LR Section 3.2.2.2.8, Item (2) and in AMR item 15 in Table 1 of the 
GALL 1 and AMR item V.C-6 in Table V.C of GALL2 are applicable to the management loss of 
material in the surfaces of steel containment isolation piping, piping components, and piping 
elements that are exposed internally to treated water. The staff noted the LRA Table 3.2.2-1, 
"Containment Depressurization System - Summary of Aging Management Evaluation"; 3.2.2-2, 
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"Residual Heat Removal System - Summary of Aging Management Evaluation"; and 3.2.2-3,
"Safety Injection System - Summary of Aging Management Evaluation" do not include a piping
AMR items that designated the containment depressurization systems, residual heat removal
(RHR) systems, or safety injection (SI) systems include any steel containment isolation piping
that is exposed internally to a treated water environment. Instead, the applicant identifies that
the materials for these containment isolation piping is stainless steel. Based on this review, the
staff finds that the guidance in SRP-LR Section 3.2.2.2.8 is not applicable to the applicant's
containment depressurization systems, RHR systems, or SI systems because the systems do
not include any steel containment isolation piping spools that are exposed to a treated water
environment.

The staff evaluates the applicant's aging effects for the AMRs on the stainless steel piping
components (including containment isolation piping) in SER Section 3.1.2.1 and in SER
Section 3.2.2.2.3.3.

Steel Piping Components Exposed to Lubricatinq Oil. In LRA Section 3.2.2.2.8.3, the applicant
states that the ESF systems at BVPS do not contain any steel piping components that are
exposed to a lubricating oil environment. The applicant clarified that the high pressure safety
injections (HPSI) pumps/charging pumps in the chemical and volume control (CVCS) system
are evaluated in the CVCS (Section 2.3.3.5) and that the AMRs for these pumps are included in
LRA Table 3.3.2-5 and are compared to the AMRs in Section VII of the GALL Report, Revision
1, Volume 2.

SRP-LR Section 3.2.2.2.8.3 states that loss of material due to general, pitting, and crevice
corrosion could occur for steel ESF piping, piping components, and piping elements that are
exposed to a lubricating oil environment. The SRP-LR Section states that the existing program
relies on the periodic sampling and analysis of lubricating oil to maintain contaminants within
acceptable limits, thereby preserving an environment that is not conducive to corrosion. The
SRP-LR Section clarifies, however, that control of lube oil contaminants may not always have
been adequate to preclude corrosion, and as result of this, the effectiveness of lubricating oil
control should be verified to ensure that corrosion is not occurring. The SPR-LR Section clarifies
that the GALL Report therefore recommends further evaluation to verify the effectiveness of the
lubricating oil program, and that a one-time inspection of selected components at susceptible
locations is an acceptable method to ensure that corrosion is not occurring and that the
component's intended function will be maintained during the period of extended operation.

For the steel piping components in PWR ESFs, the GALL AMRs referred to by this SRP-LR
Section are AMR item 16 in Table 2 of the GALL Report, Revision 1, Volume 2 (GALL1) and
AMR items V.A-25 in Table V.A the GALL Report, Revision 1, Volume 2 (GALL2) and AMR D1 -

28 in Table V.D1 of GALL2, as applicable to the management of loss of material due to general,
pitting, and crevice corrosion in steel piping, piping components, and piping elements in contain
spray systems and emergency core cooling systems under exposure to lubricating oil. The
aging management recommendations in these GALL AMRs are consistent with the
recommended guidelines in SRP-LR Section 3.2.2.2.8, Item (3).

The staff noted that SRP-LR Section 3.2.2.2.8.3 refers to AMR Item 16 in Table 2 of the GALL
Report, Volume 1, and to AMR Items V.A-25 and V.D1-28 in Table V.A and V.D1 of the GALL
Report, Volume, 2. These AMRs are applicable to steel piping, piping components, and piping
elements in PWR containment spray system and emergency core cooling systems that are
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"Residual Heat Removal System - Summary of Aging Management Evaluation"; and 3.2.2-3, 
"Safety Injection System - Summary of Aging Management Evaluation" do not include a piping 
AMR items that designated the containment depressurization systems, residual heat removal 
(RHR) systems, or safety injection (SI) systems include any steel containment isolation piping 
that is exposed internally to a treated water environment. Instead, the applicant identifies that 
the materials for these containment isolation piping is stainless steel. Based on this review, the 
staff finds that the guidance in SRP-LR Section 3.2.2.2.8 is not applicable to the applicant's 
containment depressurization systems, RHR systems, or SI systems because the systems do 
not include any steel containment isolation piping spools that are exposed to a treated water 
environment. 

The staff evaluates the applicant's aging effects for the AMRs on the stainless steel piping 
components (including containment isolation piping) in SER Section 3.1.2.1 and in SER 
Section 3.2.2.2.3.3. 

Steel Piping Components Exposed to Lubricating Oil. In LRA Section 3.2.2.2.8.3, the applicant 
states that the ESF systems at BVPS do not contain any steel piping components that are 
exposed to a lubricating oil environment. The applicant clarified that the high pressure safety 
injections (HPSI) pumps/charging pumps in the chemical and volume control (CVCS) system 
are evaluated in the CVCS (Section 2.3.3.5) and that the AMRs for these pumps are included in 
LRA Table 3.3.2-5 and are compared to the AMRs in Section VII of the GALL Report, Revision 
1, Volume 2. 

SRP-LR Section 3.2.2.2.8.3 states that loss of material due to general, pitting, and crevice 
corrosion could occur for steel ESF piping, piping components, and piping elements that are 
exposed to a lubricating oil environment. The SRP-LR Section states that the existing program 
relies on the periodic sampling and analysis of lubricating oil to maintain contaminants within 
acceptable limits, thereby preserving an environment that is not conducive to corrosion. The 
SRP-LR Section clarifies, however, that control of lube oil contaminants may not always have 
been adequate to preclude corrosion, and as result of this, the effectiveness of lubricating oil 
control should be verified to ensure that corrosion is not occurring. The SPR-LR Section clarifies 
that the GALL Report therefore recommends further evaluation to verify the effectiveness of the 
lubricating oil program, and that a one-time inspection of selected components at susceptible 
locations is an acceptable method to ensure that corrosion is not occurring and that the 
component's intended function will be maintained during the period of extended operation. 

For the steel piping components in PWR ESFs, the GALL AMRs referred to by this SRP-LR 
Section are AMR item 16 in Table 2 of the GALL Report, Revision 1, Volume 2 (GALL 1) and 
AMR items V.A-25 in Table V.A the GALL Report, Revision 1, Volume 2 (GALL2) and AMR 01-
28 in Table V.01 of GALL2, as applicable to the management of loss of material due to general, 
pitting, and crevice corrosion in steel piping, piping components, and piping elements in contain 
spray systems and emergency core cooling systems under exposure to lubricating oil. The 
aging management recommendations in these GALL AMRs are consistent with the 
recommended guidelines in SRP-LR Section 3.2.2.2.8, Item (3). 

The staff noted that SRP-LR Section 3.2.2.2.8.3 refers to AMR Item 16 in Table 2 of the GALL 
Report, Volume 1, and to AMR Items V.A-25 and V.D1-28 in Table V.A and V.D1 of the GALL 
Report, Volume, 2. These AMRs are applicable to steel piping, piping components, and piping 
elements in PWR containment spray system and emergency core cooling systems that are 
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exposed to lubricating oil. The staff reviewed the AMR line items and verified that the LRA did
not include any AMR component commodity group items that aligned to these GALL AMR
items. The staff also reviewed all the other AMR line items and verified that there are not any
engineered safety feature components that are exposed to lubricating oil and that should have
been aligned to AMR Item 16 in Table 2 of the GALL Report, Volume 1. Therefore, since no
components are or should have been aligned to AMR Item 16 in Table 2 of the GALL Report,
Volume 1, and to AMR Items V.A-25 and V.D1-28 in Table V.A and V.D1 of the GALL Report,
Volume, 2, the staff agrees that the SRP-LR Section 3.2.2.2.8.3 is not applicable to the BVPS
LRA.

3.2.2.2.9 Loss of Material Due to General, Pitting, Crevice, and Microbiologically-Influenced
Corrosion

In LRA Section 3.2.2.2.9, the applicant states that SRP-LR Section 3.2.2.2.9 identifies that loss
of material due to general, pitting, crevice, and MIC could occur for steel piping, piping
components, and piping elements buried in soil regardless of the presence of pipe coating or
wrapping on the external surfaces of components. The applicant clarifies that the ESF systems
at BVPS do not include any steel piping components, with or without external coatings or
wrappers that are exposed to a soil environment. The applicant clarifies that, therefore, this item
is not applicable to the scope of the BVPS LRA.

The SRP-LR states in Paragraph 3.2.2.2.9 that loss of material due to general, pitting, crevice,
and MIC could occur for steel (with or without coating or wrapping) piping, piping components,
and piping elements buried in soil. The SRP-LR Section clarifies that, if a buried piping
inspection program is credited to manage of loss of material in external surfaces of buried piping
and tanks, the inspection program relies on industry practice, frequency of pipe excavation, and
operating experience to manage the effects of loss of material from general, pitting, and crevice
corrosion and from microbiologically-influenced corrosion (MIC). The SRP-LR Section clarifies
that if this type of AMP is credited for aging management, the effectiveness of the buried piping
and tanks inspection program should be verified to evaluate an applicant's inspection frequency
and operating experience with its buried pipe components in order to ensure that loss of
material is not occurring in the components.

The staff reviewed the AMRs in LRA Tables 3.2.2-1, 3.2.2-2, and 3.2.2-3 and verified that, in
these AMR tables the applicant did not identify any containment spray system, RHR system or
high pressure safety injection (HPSI) system steel components that are exposed to an external
soil environment. Based on this review, the staff finds that the applicant has provided an
acceptable basis for concluding that the recommended aging management guidance in SRP-LR
Section 3.2.2.2.9 is not applicable to the scope of the BVPS LRA because the BVPS units do
not include an passive-long lived ESF components that are buried and are exposed to a soil
environment.

3.2.2.2.10 Quality Assurance for Aging Management of Nonsafety-Related Components

SER Section 3.0.4 documents the staff's evaluation of the applicant's QA program.

3-302

exposed to lubricating oil. The staff reviewed the AMR line items and verified that the LRA did 
not include any AMR component commodity group items that aligned to these GALL AMR 
items. The staff also reviewed all the other AMR line items and verified that there are not any 
engineered safety feature components that are exposed to lubricating oil and that should have 
been aligned to AMR Item 16 in Table 2 of the GALL Report, Volume 1. Therefore, since no 
components are or should have been aligned to AMR Item 16 in Table 2 of the GALL Report, 
Volume 1, and to AMR Items V.A-25 and V.D1-28 in Table V.A and V.D1 of the GALL Report, 
Volume, 2, the staff agrees that the SRP-LR Section 3.2.2.2.8.3 is not applicable to the BVPS 
LRA. 

3.2.2.2.9 Loss of Material Due to General, Pitting, Crevice, and Microbiologically-Influenced 
Corrosion 

In LRA Section 3.2.2.2.9, the applicant states that SRP-LR Section 3.2.2.2.9 identifies that loss 
of material due to general,pitting, crevice, and MIC could occur for steel piping, piping 
components, and piping elements buried in soil regardless of the presence of pipe coating or 
wrapping on the external surfaces of components. The applicant clarifies that the ESF systems 
at BVPS do not include any steel piping components, with or without external coatings or 
wrappers that are exposed to a soil environment. The applicant clarifies that, therefore, this item 
is not applicable to the scope of the BVPS LRA. 

The SRP-LR states in Paragraph 3.2.2.2.9 that loss of material due to general, pitting, crevice, 
and MIC could occur for steel (with or without coating or wrapping) piping, piping components, 
and piping elements buried in soil. The SRP-LR Section clarifies that, if a buried piping 
inspection program is credited to manage of loss of material in external surfaces of buried piping 
and tanks, the inspection program relies on industry practice, frequency of pipe excavation, and 
operating experience to manage the effects of loss of material from general, pitting, and crevice 
corrosion and from microbiologically-influenced corrosion (MIC). The SRP-LR Section clarifies 
that if this type of AMP is credited for aging management, the effectiveness of the buried piping 
and tanks inspection program should be verified to evaluate an applicant's inspection frequency 
and operating experience with its buried pipe components in order to ensure that loss of 
material is not occurring in the components. 

The staff reviewed the AMRs in LRA Tables 3.2.2-1,3.2.2-2, and 3.2.2-3 and verified that, in 
these AMR tables the applicant did not identify any containment spray system, RHR system or 
high pressure safety injection (HPSI) system steel components that are exposed to an external 
soil environment. Based on this review, the staff finds that the applicant has provided an 
acceptable basis for concluding that the recommended aging management guidance in SRP-LR 
Section 3.2.2.2.9 is not applicable to the scope of the BVPS LRA because the BVPS units do 
not include an passive-long lived ESF components that are buried and are exposed to a soil 
environment. 

3.2.2.2.10 Quality Assurance for Aging Management of Nonsafety-Related Components 

SER Section 3.0.4 documents the staff's evaluation of the applicant's QA program. 
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3.2.2.3 AMR Results Not Consistent with or Not Addressed in the GALL Report

In LRA Tables 3.2.2-1 through 3.2.2-3, the staff reviewed additional details of the AMR results
for material, environment, AERM, and AMP combinations not consistent with or not addressed
in the GALL Report.

In LRA Tables 3.2.2-1 through 3.2.2-3, the applicant indicated, via notes F through J, which the
combination of component type, material, environment, and AERM does not correspond to a
line item in the GALL Report. The applicant provided further information about how it will
manage the aging effects. Specifically, note F indicates that the material for the AMR line item
component is not evaluated in the GALL Report. Note G indicates that the environment for the
AMR line item component and material is not evaluated in the GALL Report. Note H indicates
that the aging effect for the AMR line item component, material, and environment combination is
not evaluated in the GALL Report. Note I indicates that the aging effect identified in the GALL
Report for the line item component, material, and environment combination is not applicable.
Note J indicates that neither the component nor the material and environment combination for
the line item is evaluated in the GALL Report.

For component type, material, and environment combinations not evaluated in the GALL
Report, the staff reviewed the applicant's evaluation to determine whether the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation. The
staff's evaluation is documented in the following sections.

3.2.2.3.1 Containment Depressurization System - Summary of Aging Management Evaluation -
LRA Table 3.2.2-1

The staff reviewed LRA Table 3.2.2-1, which summarizes the results of AMR evaluations for the
containment depressurization system component groups.

In Table 3.2.2-1, the applicant proposed to manage loss of material of stainless steel bolting,
piping, pump casing, tank, and valve bodies in an external environment of condensation using
the External Surfaces Monitoring Program. The staff's evaluation of the External Surfaces
Monitoring Program is documented in Section 3.0.3.1.9. The LRA states that this program is
consistent with GALL AMP XI.M36. However, GALL AMP XI.M36 is recommended for
managing the aging effect of loss of material of carbon steel components only. The staff issued
RAI B.2.15-1C to request justification for using the External Surfaces Monitoring Program to
manage loss of material of stainless steel components. The RAI response is evaluated in SER
Section 3.0.3.1.9 and finds the program acceptable.

In Table 3.2.2-1, the applicant proposed to manage loss of material of cast austenitic stainless
steel Unit 1 RWST recirculation pump casing and valve body in an external environment of
condensation using the External Surfaces Monitoring Program. The staff's evaluation of the
External Surfaces Monitoring Program is documented in Section 3.0.3.1.9. The LRA states that
this program is consistent with GALL AMP XI.M36. However, GALL AMP XI.M36 is
recommended for managing the aging effect of loss of material of carbon steel components
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only. The staff issued RAI B.2.15-1(c) to request justification for using the External Surfaces
Monitoring Program to manage loss of material of stainless steel components. The
RAI response is evaluated in SER Section 3.0.3.1.9 and finds the program acceptable.

In LRA Table 3.2.2-1, line items 155, 156, 159, and 160, the applicant proposed to manage loss
of material of steel valve bodies (Unit 2 chemical injection RV and Unit 2 RWST isolation to SIS)
exposed to treated borated water for loss of material using One-Time Inspection (B.2.30) and
Water Chemistry (B.2.42).

The staff reviewed the applicant's One-Time Inspection Program which is documented in SER
Section 3.0.3.1.17 and the applicant's Water Chemistry Program which is documented in SER
Section 3.0.3.2.13.

It is not standard practice in U.S. nuclear power plants to expose steel to borated water.
Normally, the components in contact with borated water are constructed from stainless steel,
nickel-alloy, or carbon steel clad with stainless steel. There are some special cases where
carbon steel is in contact with borated water. The weld overlay repairs on control rod drive
penetrations ended up exposing carbon steel directly to primary coolant which contains borated
water. The staff reviewed this material and environment combination and concluded that there
would not be unacceptable corrosion as a result of this combination because data collected in
response to an RAI from the staff on the corrosion rate to be expected from the control rod drive
penetration repairs show that it is not a problem. The One-Time Inspection program will verify
that the corrosion rate is acceptable for the period of extended operation or that corrective
action is required to insure that these valves bodies will have sufficient thickness to perform
their intended function during the period of extended operation. For this reason, the staff finds
these line items are acceptable.

In LRA Table 3.2.2-1, the applicant identified no aging effects for stainless steel piping, tank,
and valve bodies exposed to an exterior environment of outdoor air. The staff finds that
stainless steel material is susceptible to aging only if exposed to an aggressive chemical, salt
water or buried environment. In a normal atmosphere environment, where rain water would tend
to wash the exterior surface material rather than concentrate contaminants, the stainless steel
material will have no aging effects. The applicant clarified that stress corrosion cracking (SCC)
in stainless steel, which is considered plausible in wetted corrosive environments with a
temperature greater than 140 OF, will not occur in the outside air environment. On this basis, the
staff finds that stainless steel in an outside air environment exhibits no aging effect, and that the
component or structure will remain capable of performing its intended functions consistent with
the CLB during the period of extended operation.

In LRA Table 3.2.2-1, the applicant includes its plant-specific AMR items for management of
loss of material due to general, pitting and crevice corrosion in stainless steel (including cast
austenitic stainless steel or CASS) components whose external surfaces are exposed to a
condensation environment. The scope of these AMRs covers the following stainless steel
(including CASS) components: bolting, valve bodies and pump casings (i.e., the BVPS
Unit RWST recirculation pump casing). In these AMRs, the applicant credited its External
Surfaces Monitoring Program to manage loss of material in the external component surfaces
that are exposed to a condensation environment.
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The NRC's recommended program elements in GALL AMP XI.36, "External Surfaces
Monitoring" are applicable to the management of loss of material in the external surfaces of
steel (i.e. carbon steel, alloy steel, or cast iron alloys) components. In the "scope of program"
program element in GALL AMP XI.M36, the staff takes the following position on using the visual
examinations of this program to manage loss of material in external component surfaces:

"Visual inspections are expected to identify loss of material due to general
corrosion in accessible steel components. Loss of material due to pitting and
crevice corrosion may not be detectable through these same visual inspections,
however, general corrosion is expected to be present and detectable such that,
should pitting and crevice corrosion exist, general corrosion will manifest itself as
visible rust or rust byproducts (e.g., discoloration or coating degradation) and be
detectable prior to any loss of intended function. Therefore, this program is
acceptable for use in inspecting for loss of material for general, pitting and
crevice corrosion."

Austenitic stainless steel materials (including CASS) are typically more resistant to the aging
mechanisms of general, pitting, and crevice corrosion than are steel materials because the
austenitic stainless steel materials are alloyed with sufficient level of nickel and chromium that
render these materials with high degree of corrosion resistance (refer to Welding Handbook,
Volume 4, Seventh Edition [American Welding Society, 1982]). Thus, the staff finds that the
applicant has taken a conservative position in crediting its External Surfaces Monitoring
Program to manage loss of material in these austenitic stainless steel components because the
stainless steel materials used in the fabrication of these components are generally more
resistant to a moist environment (such as condensation) than are steel components and
because the applicant will conservatively apply the periodic visual examinations of the program
to monitor for general, pitting, and crevice corrosion in the external component surfaces that are
exposed to a condensation environment.

In LRA Table 3.2.2-1, the applicant proposed to manage reduction of heat transfer in stainless
steel heat exchanger (pump seal cooler) exposed to air-indoor uncontrolled - EXT using the
External Surfaces Monitoring Program (B.2.15). During its review, the staff noted that the
applicant applied Note H to this item. The staff reviewed the AMR results line that reference
Note H. The External Surfaces Monitoring Program was reviewed by the staff in SER
Section 3.0.3.1.9. Reduction of heat transfer is not an aging effect covered in the GALL Report
for stainless steel heat exchanger (pump seal cooler) exposed to an external environment of
indoor air. However, there are similar heat exchangers with stainless steel heat transfer
surfaces in the GALL Report using the External Surfaces Monitoring Program to manage
reduction of heat transfer. Further, the staff's evaluation of the External Surfaces Monitoring
Program finds that it would be effective in identifying evidence of conditions that would
contribute towards this aging effect. Therefore, the staff finds that this line item is acceptable.

In LRA Table 3.2.2-1, the applicant proposed to manage loss of material of stainless steel heat
exchanger (Unit 1 RWST refrig shell) exposed to condensation - EXT using the External
Surfaces Monitoring Program (B.2.15). During its review, the staff noted that the applicant
applied Note H to this item. The staff reviewed the AMR results line that reference Note H. The
External Surfaces Monitoring Program was reviewed by the staff in SER Section 3.0.3.1.9. Loss
of material is not an aging effect covered in the GALL Report for stainless steel heat exchanger
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(Unit 1 RWST refrig shell) exposed to external condensation. However, there are similar
stainless steel surfaces exposed to the external condensation environment in the GALL Report.
Further, the staffs evaluation of the External Surfaces Monitoring Program finds that it would be
effective in managing this aging effect. Therefore, the staff finds that this line item is acceptable.

In LRA Section 3.2 and in LRA Tables 3.2.2-1, the applicant provides its plant-specific AMRs for
the external surfaces of stainless steel bolting, piping, valve body, and tank components in the
containment depressurization systems that are exposed to an outdoor air environment. In these
AMR items, the applicants identifies that there are not any AERMs for the external piping and
bolting surfaces that exposed to the outdoor air environment.

The staff noted that the stainless steel (including) components associated with these plant-
specific AMR items are exposed externally to outdoor air. The staff also noted that GALL
Volume 2 Table IX.D indicates that the scope of outdoor air environments include exposure to
weather conditions, including wind and precipitation. The American Welding Society (AWS)
"Welding Handbook," (Seventh Edition, Volume 4, 1982, Library of Congress) identifies that
austenitic stainless steel materials are designed to be resistant to the phenomena of corrosion
and oxidation primarily as a result of the chromium and nickel-alloying contents. Thus, based on
this information, the staff finds that the applicant has provided an acceptable basis for
concluding that these external stainless steel bolting and piping surfaces and CASS valve body
surfaces are not subject to aging effects because any precipitation on the component surfaces
only occurs on an intermittent basis (which conforms to the staff's position SRP-LR
Section A.1.2.1.7 for treating the precipitation as an abnormal event) and because the stainless
steel materials (including CASS) used to fabricate the components are designed to resistant to
the phenomena of corrosion and oxidation.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.2.2.3.2 Residual Heat Removal System - Summary of Aging Management Evaluation -
LRA Table 3.2.2-2

The staff reviewed LRA Table 3.2.2-2, which summarizes the results of AMR evaluations for the
RHR system component groups.

In LRA Table 3.2.2-2, the applicant proposed to manage reduction of heat transfer in stainless
steel heat exchanger (Unit 1 and Unit 2 tube and tubesheet) exposed to treated water >600C
(>1400 F) using the Water Chemistry Program (B.2.42).

During its review, the staff noted that the applicant applied Note H to these items. The staff
reviewed these AMR items for these RHR system heat exchanger components. In
RAI 3.2.2.3.2-1 the staff asked the applicant to clarify the use of Note H in LRA Table 3.2.2-2
AMR lines 25 and 36 which describes that for reduction of heat transfer, the Water Chemistry
Program will be used without confirmation of the One-Time Inspection Program to verify the
effectiveness of the Water Chemistry Program in ensuring that the aging effect is being
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managed. Further, the staff asked the applicant to explain how verification of the Water
Chemistry Program is accomplished to ensure that the aging effect is managed.

The applicant responded to RAI 3.2.2.3.2-1 in a letter dated October 3, 2008. In this letter, the
applicant explained that Table 3.2.2-2 lines 25 and 36 address management of reduction of heat
transfer for the Residual Heat Removal System heat exchangers. The applicant further
explained that confirmation of the effectiveness of the Water Chemistry Program is provided by
the operation of the system during plant cooldowns and that reduction of heat transfer capability
would be evident during system operation.

The applicant also stated that the GALL Report Section V.D1, "Emergency Core Cooling
System (Pressurized Water Reactors)," addresses the emergency core cooling systems for
PWRs, including the Residual Heat Removal System however, Section V.D1 does not
recommend confirmation of the Water Chemistry Program effectiveness for aging management
of stainless steel components. The applicant stated that the GALL Report Sections V.D1-30 and
V.D1-31 address loss of material and cracking of stainless steel in treated borated water
environments. The applicant further explained that although, both V.D1-30 and V.D1-31
recommend confirmation by the One-Time Inspection Program, the GALL Report does not
address "Reduction of Heat Transfer" for treated borated water environments.

The staff reviewed the applicant's response and the AMR Lines for stainless steel in treated
borated water and the GALL Report Sections V.D1-30 and V.D1-31. The staff finds the
applicant's response adequate because it explained that the component type was the Residual
Heat Removal Heat Exchanger Tubes and Tubesheets and that the GALL Report does not
identify the aging effect, "reduction of heat transfer" as an applicable aging effect for stainless
steel exposed to borated treated water. Therefore the applicant's use of Note H is appropriate.

The staff noted that the environment for the RHR heat exchanger components in these AMRs is
borated water in which the water is treated with chemical additive for corrosion product control.
The staff also noted that the applicant accomplishes this with its Water Chemistry Program. The
AMR tables in Sections V and VII of the GALL Report, Volume 2 identify that loss of heat
transfer function by microbiologically induced organisms is only an issue for systems that are
exposed to raw water sources. Since the applicant's Water Chemistry Program is designed to
minimize corrosion products in the RHR heat exchanger components that are exposed to
treated borated water, the staff finds that the applicant has adequately addressed the issue of
controlling those corrosion that could potentially buildup in the system and induce a drop in the
heat transfer capability of these heat exchanger components. RAI 3.2.2.3.2-1 is resolved.

In LRA Table 3.2.2-2, the applicant proposed to manage cumulative fatigue damage of stainless
steel and steel bolting exposed to uncontrolled indoor air on the external surface as a TLAA.
The staff verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this
component. SER Section 4.3 documents the staffs review of the applicant's evaluation of this
TLAA.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report.
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AMR tables in Sections V and VII of the GALL Report, Volume 2 identify that loss of heat 
transfer function by microbiologically induced organisms is only an issue for systems that are 
exposed to raw water sources. Since the applicant's Water Chemistry Program is designed to 
minimize corrosion products in the RHR heat exchanger components that are exposed to 
treated borated water, the staff finds that the applicant has adequately addressed the issue of 
controlling those corrosion that could potentially buildup in the system and induce a drop in the 
heat transfer capability of these heat exchanger components. RAI 3.2.2.3.2-1 is resolved. 

In LRA Table 3.2.2-2, the applicant proposed to manage cumulative fatigue damage of stainless 
steel and steel bolting exposed to uncontrolled indoor air on the external surface as a TLAA. 
The staff verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this 
component. SER Section 4.3 documents the staffs review of the applicant's evaluation of this 
TLAA. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. 
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The staff finds that the applicant has demonstrated that the effects of aging will be adequately
managed so that the intended function(s) will be maintained consistent with the CLB for the
period of extended operation, as required by 10 CFR 54.21 (a)(3).

3.2.2.3.3 Safety Injection System - Summary of Aging Management Evaluation -
LRA Table 3.2.2-3

The staff reviewed LRA Table 3.2.2-3, which summarizes the results of AMR evaluations for the
safety injection system component groups.

In LRA Table 3.2.2-3, the applicant identified no aging effects for stainless steel piping exposed
to an exterior environment of outdoor air. The staff finds that stainless steel material is
susceptible to aging only if exposed to an aggressive chemical, salt water or buried
environment. In a normal atmosphere environment, where rain water would tend to wash the
exterior surface material rather than concentrate contaminants, the stainless steel material will
have no aging effects. The applicant clarified that SCC in stainless steel, which is considered
plausible in wetted corrosive environments with a temperature greater than 140 'F, will not
occur in the outside air environment. On this basis, the staff finds that stainless steel in an
outside air environment exhibits no aging effect, and that the component or structure will remain
capable of performing its intended functions consistent with the CLB during the period of
extended operation.

In LRA Table 3.2.2-3, the applicant proposed to manage reduction of heat transfer in stainless
steel heat exchanger (LHSI seal cooler) using a combination of the Water Chemistry Program
(B.2.42) and the One-Time Inspection Program (B.2.30). During its review, the staff noted that
the applicant applied Note H to these items. The staff reviewed the AMR results lines that
reference Note H. The Water Chemistry Program was reviewed by the staff in SER
Section 3.0.3.2.14. The One-Time Inspection Program was reviewed by the staff in SER
Section 3.0.3.1.17. Reduction of heat transfer is not an aging effect covered in the GALL Report
for stainless steel heat exchanger tubes or other heat transfer surfaces exposed to treated
borated water. However, there are similar heat exchangers with stainless steel tubes or other
heat transfer surfaces in the GALL Report using the combination of the Water Chemistry
Program and One-Time Inspection Program to manage reduction of heat transfer. Further, the
staff's evaluation of the Water Chemistry Program finds that it would maintain treated water
quality through treatment and testing. Additionally, any evidence of reduction of heat transfer
would be effectively identified by the One-Time Inspection Program. Therefore, the staff finds
that these line items are acceptable.

In LRA Table 3.2.2-3, the applicant proposed to manage reduction of heat transfer in stainless
steel heat exchanger (LHSI seal cooler) exposed to air-indoor uncontrolled - EXT using the
External Surfaces Monitoring Program (B.2.15). During its review, the staff noted that the
applicant applied Note H to this item. The staff reviewed the AMR results line that reference
Note H. The External Surfaces Monitoring Program was reviewed by the staff in SER
Section 3.0.3.1.9. Reduction of heat transfer is not an aging effect covered in GALL Report for
stainless steel heat exchanger (pump seal cooler) exposed to an external environment of indoor
air. However, there are similar heat exchangers with stainless steel heat transfer surfaces in the
GALL Report using the External Surfaces Monitoring Program to manage reduction of heat
transfer.
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The staff finds that the applicant has demonstrated that the effects of aging will be adequately 
managed so that the intended function(s) will be maintained consistent with the CLB for the 
period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.2.2.3.3 Safety Injection System - Summary of Aging Management Evaluation -
LRA Table 3.2.2-3 

The staff reviewed LRA Table 3.2.2-3, which summarizes the results of AMR evaluations for the 
safety injection system component groups. 

In LRA Table 3.2.2-3, the applicant identified no aging effects for stainless steel piping exposed 
to an exterior environment of outdoor air. The staff finds that stainless steel material is 
susceptible to aging only if exposed to an aggressive chemical, salt water or buried 
environment. In a normal atmosphere environment, where rain water would tend to wash the 
exterior surface material rather than concentrate contaminants, the stainless steel material will 
have no aging effects. The applicant clarified that SCC in stainless steel, which is considered 
plausible in wetted corrosive environments with a temperature greater than 140 of, will not 
occur in the outside air environment. On this basis, the staff finds that stainless steel in an 
outside air environment exhibits no aging effect, and that the component or structure will remain 
capable of performing its intended functions consistent with the CLB during the period of 
extended operation. 

In LRA Table 3.2.2-3, the applicant proposed to manage reduction of heat transfer in stainless 
steel heat exchanger (LHSI seal cooler) using a combination of the Water Chemistry Program 
(B.2.42) and the One-Time Inspection Program (B.2.30). During its review, the staff noted that 
the applicant applied Note H to these items. The staff reviewed the AMR results lines that 
reference Note H. The Water Chemistry Program was reviewed by the staff in SER 
Section 3.0.3.2.14. The One-Time Inspection Program was reviewed by the staff in SER 
Section 3.0.3.1.17. Reduction of heat transfer is not an aging effect covered in the GALL Report 
for stainless steel heat exchanger tubes or other heat transfer surfaces exposed to treated 
borated water. However, there are similar heat exchangers with stainless steel tubes or other 
heat transfer surfaces in the GALL Report using the combination ofthe Water Chemistry 
Program and One-Time Inspection Program to manage reduction of heat transfer. Further, the 
staff's evaluation of the Water Chemistry Program finds that it would maintain treated water 
quality through treatment and testing. Additionally, any evidence of reduction of heat transfer 
would be effectively identified by the One-Time Inspection Program. Therefore, the staff finds 
that these line items are acceptable. 

In LRA Table 3.2.2-3, the applicant proposed to manage reduction of heat transfer in stainless 
steel heat exchanger (LHSI seal cooler) exposed to air-indoor uncontrolled - EXT using the 
External Surfaces Monitoring Program (B.2.15). During its review, the staff noted that the 
applicant applied Note H to this item. The staff reviewed the AMR results line that reference 
Note H. The External Surfaces Monitoring Program was reviewed by the staff in SER 
Section 3.0.3.1.9. Reduction of heat transfer is not an aging effect covered in GALL Report for 
stainless steel heat exchanger (pump seal cooler) exposed to an external environment of indoor 
air. However, there are similar heat exchangers with stainless steel heat transfer surfaces in the 
GALL Report using the External Surfaces Monitoring Program to manage reduction of heat 
transfer. 
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Further, the staffs evaluation of the External Surfaces Monitoring Program finds that it would be
effective in identifying evidence of conditions that would contribute towards this aging effect.
Therefore, the staff finds that this line item is acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.2.3 Conclusion

The staff concludes that the applicant has provided sufficient information to demonstrate that
the effects of aging for the ESF components within the scope of license renewal and subject to
an AMR will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

3.3 Aging- Management of Auxiliary Systems

This Section of the SER documents the staff s review of the applicant's AMR results for the
auxiliary systems components and component groups of:

* area ventilation system - control area
• area ventilation system - plant areas
• boron recovery and primary grade water system
* building and yard drains system
* chemical and volume control system
* chilled water system
* compressed air system
* containment system
* containment vacuum and leak monitoring system
* domestic water system
* emergency diesel generators and air intake and exhaust system
* emergency diesel generators - air start system
• emergency diesel generators - crankcase vacuum system
* emergency diesel generators - fuel oil system
* emergency diesel generators - lube oil system
* emergency diesel generators - water cooling system
* emergency response facility substation system (common)
* fire protection system
* fuel pool cooling and purification system
* gaseous waste disposal system
" liquid waste disposal system
" post-accident sample system
" post-design basis accident hydrogen control system
• primary component and neutron shield tank cooling water system
* radiation monitoring system
* reactor plant sample system

3-309

Further, the staff's evaluation of the External Surfaces Monitoring Program finds that it would be 
effective in identifying evidence of conditions that would contribute towards this aging effect. 
Therefore, the staff finds that this line item is acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function(s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21(a)(3}. 

3.2.3 Conclusion 

The staff concludes that the applicant has provided sufficient information to demonstrate that 
the effects of aging for the ESF components within the scope of license renewal and subject to 
an AMR will be adequately managed so that the intended function(s) will be maintained 
consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). 

3.3 Aging Management of Auxiliary Systems 

This Section of the SER documents the staff's review of the applicant's AMR results for the 
auxiliary systems components and component groups of: 

area ventilation system - control area 
• area ventilation system - plant areas 

boron recovery and primary grade water system 
building and yard drains system 
chemical and volume control system 
chilled water system 
compressed air system 
containment system 
containment vacuum and leak monitoring system 

• domestic water system 
emergency diesel generators and air intake and exhaust system 
emergency diesel generators - air start system 
emergency diesel generators - crankcase vacuum system 

• emergency diesel generators - fuel oil system 
emergency diesel generators - lube oil system 

• emergency diesel generators - water cooling system 
emergency response facility substation system (common) 

• fire protection system 
fuel pool cooling and purification system 
gaseous waste disposal system 
liquid waste disposal system 

• post-accident sample system 
post-design basis accident hydrogen control system 
primary component and neutron shield tank cooling water system 
radiation monitoring system 

• reactor plant sample system 
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* reactor plant vents and rains
* river water system (Unit 1 only)
" security diesel generator system (common)
* service water system (Unit 2 only)
" solid waste disposal system
" supplementary leak collection and release system

3.3.1 Summary of Technical Information in the Application

LRA Section 3.3 provides AMR results for the auxiliary systems components and component
groups. LRA Table 3.3.1, "Summary of Aging Management Evaluations in Chapter VII of
NUREG-1801 for Auxiliary Systems," is a summary comparison of the applicant's AMRs with
those evaluated in the GALL Report for the auxiliary systems components and component
groups.

The applicant's AMRs evaluated and incorporated applicable plant-specific and industry
operating experience in the determination of AERMs. The plant-specific evaluation included
condition reports and discussions with appropriate site personnel to identify AERMs. The
applicant's review of industry operating experience included a review of the GALL Report and
operating experience issues identified since the issuance of the GALL Report.

3.3.2 Staff Evaluation

The staff reviewed LRA Section 3.3 to determine whether the applicant provided sufficient
information to demonstrate that the effects of aging for the auxiliary systems components within
the scope of license renewal and subject to an AMR, will be adequately managed so that the
intended function(s) will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3).

The staff conducted an onsite audit of AMRs to ensure the applicant's claim that certain AMRs
were consistent with the GALL Report. The staff did not repeat its review of the matters
described in the GALL Report; however, the staff did verify that the material presented in the
LRA was applicable and that the applicant identified the appropriate GALL Report AMRs. The
staff's evaluations of the AMPs are documented in SER Section 3.0.3. Details of the staffs audit
evaluation are documented in SER Section 3.3.2.1.

In the onsite audit, the staff also selected AMRs consistent with the GALL Report and for which
further evaluation is recommended. The staff confirmed that the applicant's further evaluations
were consistent with the SRP-LR Section 3.3.2.2 acceptance criteria. The staff's audit
evaluations are documented in SER Section 3.3.2.2.

The staff also conducted a technical review of the remaining AMRs not consistent with or not
addressed in the GALL Report. The technical review evaluated whether all plausible aging
effects have been identified and whether the aging effects listed were appropriate for the
material-environment combinations specified. The staffs evaluations are documented in SER
Section 3.3.2.3.
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• reactor plant vents and rains 
• river water system (Unit 1 only) 
• security diesel generator system (common) 
• service water system (Unit 2 only) 

solid waste disposal system 
• supplementary leak collection and release system 

3.3.1 Summary of Technical Information in the Application 

LRA Section 3.3 provides AMR results for the auxiliary systems components and component 
groups. LRA Table 3.3.1, "Summary of Aging Management Evaluations in Chapter VII of 
NUREG-1801 for Auxiliary Systems," is a summary comparison of the applicant's AMRs with 
those evaluated in the GALL Report for the auxiliary systems components and component 
groups. 

The applicant's AMRs evaluated and incorporated applicable plant-specific and industry 
operating experience in the determination of AERMs. The plant-specific evaluation included 
condition reports and discussions with appropriate site personnel to identify AERMs. The 
applicant's review of industry operating experience included a review of the GALL Report and 
operating experience issues identified since the issuance of the GALL Report. 

3.3.2 Staff Evaluation 

The staff reviewed LRA Section 3.3 to determine whether the applicant provided sufficient 
information to demonstrate that the effects of aging for the auxiliary systems components within 
the scope of license renewal and subject to an AMR, will be adequately managed so that the 
intended function(s) will be maintained consistent with the CLB for the period of extended 
operation, as required by 10 CFR 54.21 (a)(3). 

The staff conducted an onsite audit of AMRs to ensure the applicant's claim that certain AMRs 
were consistent with the GALL Report. The staff did not repeat its review of the matters 
described in the GALL Report; however, the staff did verify that the material presented in the 
LRA was applicable and that the applicant identified the appropriate GALL Report AMRs. The 
staff's evaluations of the AMPs are documented in SER Section 3.0.3. Details of the staff's audit 
evaluation are documented in SER Section 3.3.2.1. 

In the onsite audit, the staff also selected AMRs consistent with the GALL Report and for which 
further evaluation is recommended. The staffconfirmed that the applicant's further evaluations 
were consistent with the SRP-LR Section 3.3.2.2 acceptance criteria. The staff's audit 
evaluations are documented i'n SER Section 3.3.2.2. 

The staff also conducted a technical review of the remaining AMRs not consistent with or not 
addressed in the GALL Report. The technical review evaluated whether all plausible aging 
effects have been identified and whether the aging effects listed were appropriate for the 
material-environment combinations specified. The staff's evaluations are documented in SER 
Section 3.3.2.3. 
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For SSCs which the applicant claimed were not applicable or required no aging management,
the staff reviewed the AMR line items and the plant's operating experience to verify the
applicant's claims.

Table 3.3-1 summarizes the staffs evaluation of components, aging effects or mechanisms, and

AMPs listed in LRA Section 3.3 and addressed in the GALL Report.

Table 3.3-1 Staff Evaluation for Auxiliary System Components in the GALL Report

Comonent. Gru Aging.Effect!' AMP'In GALL Further AMP- hin - ,.AStaff Evaluation
(GLLRepoft -'Mechanism Report 'Evaluation 'Sui'ppdiemnts,'

____________ _________ ~ , , Report Amendments. -'

Steel cranes - Cumulative TLAA to be Yes TLAA Consistent with the
structural girders fatigue damage evaluated for GALL Report
exposed to air - strUctural girders of
indoor, uncontrolled cranes. Seerthe (See SER "
(ekternal) SRP-LR, Section 4.7 Section 3.3.2.2.1)
(3.3.1-1) for generic guidance 'Crane fatigue is

formreetingthe addressed as a
requirements of TLAA in
10 CFR 54.21(c)(1). Section 4.7.6.

Steel and stainless Cumulative TLAA, evaluated in Yes TLAA Consistent with the
steel piping, 2piping fatigue damage accordance with GALL Report
components,. piping 10 CFR 54.21(c)
elements, and heat
exchanger (See SER
components exposed (See 3.R
to air- indoor Section 3.3.2.2.1)

uncontrolled, 'treated
borated water or
treated water
(3.3.1-2)

Stainless steel heat Reduction of Water•Chemistry and Yes Not applicable Not Applicable
exchahger tu bes heat transfer One-Time Inspection (See SER
exposed to 0treated due to fouling Section 3.3.2.2.2)
water
(313.1-3)

Stainless steel Cracking due to Water Chemistry and Yes Not applicable Not applicable to
piping, piping. stress corrosion One-Time Inspection PWRs (See SER
components' and cracking Section 3.3.2.2.3)
piping elements
exposed to sodium
pentaborate solution
>,600C (> 140F17ji,
(3.3.1-4)
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For SSCs which the applicant claimed were not applicable or required no aging management, 
the staff reviewed the AMR line items and the plant's operating experience to verify the 
applicant's claims. 

Table 3.3-1 summarizes the staff's evaluation of components, aging effects or mechanisms, and 
AMPs listed in LRA Section 3.3 and addressed in the GALL Report. 

Table .3.3-1 Staff Evaluation for Auxiliary System Components in the GALL Report 

Steel cranes -
structural girders 
expose.d to air -
indoor uncontrolled 
( eXternal) 
~3;3.1-1 ) 

Steel and stainless 
steel piping,pipirg 
components; piping 
elements, anti heat 
exchanger 
components exposed 
to ai(~ inCi60r 
uncontrolied,treated 
borated water or 
treated. water 
(3.3.1-2) 

Stainless st~e{heat 
exchahgert~~es 
expos~d toJr,~ated 
water," . 
(3;3,1-3) 

.' 
Stainl!"ss s.teel 
piping, piping· 
components~ and 
piping,elements 
exposed to sodium 
pentaborate solution 
>60'C(> 140~F)f 
(3.3.1-4) . . •... 

Cumulative 
fatigue damage 

TlAAto be 
evaluated for 
structural girders of . 

. cranes. See. the 
SRP-lR, ,Section 4.7 
for generic guidance 
for meeting' the 
requirements of 
10 CFR 54.21(c)(1). 

Gumlilative JlAA, evaluated in 
fatigue damage accordance with 

10CFR 54.21(c) 

Yes 

Yes 

Reduction of 
heat transfer 
due to foJling 

Water Chemistry and Yes 
One-Time Inspection 

Cracking due to Water Chemistry and Yes 
stress corrosion One-Time Inspection 
cracking .. ' 
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TlM 

TLM 

.. , Not applicable 

Not applicable 

Consistent with the 
GAll Report 

(See SER 
Sectiori\3,3.2.2.1 ) 

'Crane fatigue is 
. addre~sed as a 
TlMin 
Section 4.7.6. 

Consistent with the 
GAll Report 

(See SER 
Section 3.3.2.2.1) 

Not Applicable 
(SeeSER· 
Section 3.3.2.2.2) 

N6tapplicable to 
PWRs (See SER 
Section 3:3.2.2.3) 



!COmp0onent Gro'up Aging Effect) . AMP In GALL Further AMP In LRA, Staff Evaluation
(GALL Report Mechanlism IReport Evaluation- Supplemets,

Item No.) InGALL~7 o
___________Report Amfendments

Stainless steel and Cracking due to A plant-specific aging Yes Water Chemistry Consistent with the
stainless clad steel stress corrosion management (B.2.42) and GALL Report (See
heat exchanger cracking program is to be One-Time Section 3.3.2.2.3.2)
components exposed evaluated. Inspection
to treated-water (B.2.30)
> 60oC (> 140°F)
(3.3.1-5)

Stainless steel diesel Cracking due to A plant-specific aging Yes Inspection of Consistent with
engine exhaust stress corrosion management Internal GALL Report
piping, piping cracking program is to be Surfaces in
components, and evaluated. Miscellaneous (See SER
piping elemenis" Piping and Section 3.3.2.2.3.3)

exposed to diesel Ducting
exhaust Components

(3.3.1-6) ' .._r (B.2.22)

Stainless steel non- Cracking due to Water Chemistry and Yes Water Chemistry Consistent with the
regenerative heat stress corrosion a plant-specific (B.2.42) and GALL Report (See
exchanger cracking and verification program. One-Time Section 3.3.2.2.4.1)
components exposed cyclic loading Anacceptable Inspection
to treated borated verification program (B.2.30)
water > 600C is to include-
(> 140°F) 'tempperature and
(3.3.1-7) radioactivity

monitoring of the
shell side.water, and
eddy current testing
of tubes.

Stainless steel Cracking due to Water Chemistry and Yes Water Chemistry Consistent with the
regenerative heat stress corrosion a plant-specific (B.2.42) and GALL Report (See
exchanger cracking and verification program. One-Time Section 3.3.2.2.4.2)
components exposed cyclic loading TheAMP isjto be Inspection
to treated borated augmented by (B.2.30)-
water > 60°C veriying the absence
(>140°F) of cracking due to
(3.3.1-8) stress corrosion

cracking and cyclic
loading. A plant-
specific aging
management
program is to be
evaluated.
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Stainless steel.and Cracking due to 
stainless clad steel stress corrosion 

A plant-specific aging Yes 
management 

heat exchanger cracking 
com.ponents exposed 
to treated water 
:> 60·C (> 140°F) 
(~,3.1-5) 

program is to be 
evaluated. 

StainleSs steel diesel 
. engirie exhaust 

piping, piping 
components, and 
piping elements ' 
exposed to diesel 
exhaust ./ 
(3.3.1~) 

Cracking due to . A pl~nt-specific aging Yes 
stress corrosion management 
cral;king program is to be 

evaluated. 

Stainless steel non- Cracking due to Water Chemistry and 
regenerative heat stress corrosion a plant-specific 
exchsl1ger cracking and verification program. 
components exposed cyclic loading 'An acceptable 
to treated borated verification program 
water> 60·Cis to Include. 
(> 140·F) ;temperature and 
(3.3.1-7) .raClioactivity 

.. .. monitoring of the 
shell side water, and 
eddy current testing 
·oftubEls ... 

. Stainlesssteet"- Cracking due to Water Chemistry and 
a pls!1t-specific 
verification program. 
The;AMP is to be 
aug[l1ented by 
verifying tlie absence 
of cra~king due to 
stress corrosion· 
cracking and cyclic 
loadil':lg. A plant-· 
specific aging 
management 

regenerative heat stress corrosion 
eX9hanger cracking aM 
components ~xposed cyclic loading 
to treated porated 

.• ~ater > 60·C 
(> 140·F) 
(3.3.1-8) 

. program is to be 
eyaluated. 
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Yes 

Yes 

Water Chemistry Consistent with the 
(8.2.42) and GALL Report (See 
One-Time Section 3.3.2.2.3.2) 
Inspection 
(8.2.30) 

Inspection of 
Intemal 
Surfaces in 
Miscellaneous 
Piping and 

. Ducting 
Components 
(1:32 .22) 

Consistent with 
GALL Report 

(See SER 
Section 3.3.2.2.3.3) 

Water Chemistry Consistent with the 
(8.2.42) and GALL Report (See 
One-Time Section 3.3.2.2.4.1) 
Inspection 
(Ep.30) 

Water Chemistry .Consistent with the 
(8.2042) and GALL Report (See 
One-Time Section 3.3.2.2.4.2) 
Inspection 
(8.2.30)' . 



Component Group Aging Effect/ AMP-in GALL Further AMP'In'i.LA Staff Evaluatlon-'
P(GALL Report 'Mechanism Report Evaluation . Sup'plements,

Item No.) In.GALL. or..
A Report Aendmet

Stainless steel high- Cracking due to Water Chemistry and Yes Not applicable Not Applicable to
pressure pump stress corrosion a plant-specific BVPS (See SER
casing in PWR cracking and verification program. Section 3.3.2.2.4.3)
chemical and volume cyc!ic loading The AMP is to be
control system augmented by
(3.3.1-9) verifying the absence

of cracking due to
stress corrosion
cracking and cyclic
loading. A plant-
specific aging
management
program is to-be
evaluated.

High-strength steel Cracking due to. Bolting Integrity.- Yes Not applicable. Not Applicable.
closure bolting stress corrosion The AMP is to be High-strength, bolts,
exposed to air with cracking, cyclic augmented by where present, are
steam or water loading appropriate not re-used
leakage. inspection to detect following removal.
(3.3.1-10) cracking if the bolts

are not otherwise
replaced during (See SER
maintenance.n . Section 3.3.2.2.4.4)

Elastomer seals and Hardening and A plant-specific aging Yes External Surface Not consistent with
components exposed !oss of strength management Monitoring GALL Report
toair - indoor due to elastomer program is to be (B.2.1"5)
uncontrolled degradation evaluated. , (See SER
(internal/external) Section 3.3.2.2.5.1)
(3.3.1-11)

Elastomer lining Hardening and A plant-specific aging Yes Not applicable Not Applicable to
exposed to treated loss of strength management BVPS (See SER
water Or treated due to elastomer program is to be - Section 3.3.2.2.5.2)
borated water degradation evaluated.(3.3.1-12)" ."__ _ __ _ - " "__ _ _ _ _ _ _ ___ _ _ __ _ _

Boral®, boron steel Reduction of A plant-specific aging Yes Water Chemistry Consistent with the
spent-fuel storage, neutron- management (B12.42) and GALL Report (See
racks neutron-, absorbing program is'to be Boral SER
absorbing sheets capacity and evaluated. Surveillance Section- 3.3.2.2.6)
exposed to treated loss Of material Program
water or treated due to general 1(B.2.43)
borated water corrosion
( .3 .1-113) ,_......._"_ __,,,_,

Steel piping, piping Loss of material Lubricating Oil Yes Lubricating Oil Consistent with the.
component, and due to general, Analysis and Analysis GALL Report (See
piping elements pitting, and One-Time Inspection (B.2.24) and SER
exposed to crevice One-Time Section 3.3.2.2.7.1)
lubricating oil corrosion Inspection.
(3.3.1-14) - . .... (B.2.30) _
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Stainless steel high
pressure pump 
casing in PWR 
chemical and volume 
control system 
(3.3.1-9) 

Cracking due to 
stress corrosion 
cracking and 
cyclic loading 

Water Chemistry and Yes 
a plant-specific 
verification program. 

High-strength steel 
closure bolting' ' 
exposed to airwith 
steam or water 
leakage. 
(3.3.1-10) 

The AMP is to be 
augmented by 
verifying the absence 
of cracking due to 
streSs corrosion 
cracking and cyclic 
loading. A plant-
spetific aging 
management 
program is to-be 
e*~luated. 

Cracking due to, Bolting Integrity. ' 
streSs corrosion The AMP is to be 
cracking, cyclic 'augmented by 
loading appropriate 

inspectibn to detect 
cracking!f the bolts 
are not otherwise 
replaced during 
maintenance; 

Yes 

Elastomer seals'and Hardening and Aplant~specific aging Yes 
components exposed loss of strength management 
to'air - ind90r ' due to elastomer program Is to be 
uncontrolled degradation evaluated. • 
(intemal/eXtemal) 
(3.3.1,-11 ) 

Elast9mer lining, 
exposed to tre,ated 

. water or treated 

Hardening and A plant-specific aging Yes 

. borated water 
(3}.1-12) 

10!>S of strength management 
due to elastomer program is to be 
degradatioh evaluated. 

BO~I®, b6ron. ste~1 Reduction of 
spent-fuel~torage:-' neutron-

A plant-specific aging Yes 
mana.gement 

racks neutroh-, absorbing 
absortiingshe~tsCapacity and 
exposed to treated loss of material 
w~~er or treated ' due to general 

, borated water corrosion 
(3.3.1-13) . ,'-'. .~ " 

-p~Ograin is to be 
evaluated. 

Steel piping, piping 
component, and ' 
piping elements 
exposed to 
lubricating oil 
(3.3.1,-14 ) 

Loss of material Lubricating Oil 
due to general, Analysis and 
pitting, and One-Time Inspection 
crevice 
corrosion 
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Yes 

Not applicable 

Not applicable 

Not Applicable to 
BVPS (See SER 
Section 3.3.2.2.4.3) 

Not Applicable. 
High-strength bolts, 
where present, are 
not re-used 
fohowing removal. 

(See SER 
Section 3.3.2.2.4.4) 
, .. 'c"- ,"_.; .' 

Extemal Surface Not consistent with 
Monitoring. GALL Report 
(B.2.115) 

Not applicable 

(See SER 
Section 3.3.2.2.5.1) 

.. ' 

Not Applicable to 
BVPS (See SER 
5e6tion3,3.2.2.5.2) 

Water Chemistry Consistent with the 
(B.2A2) and GALL Report (See 
Boral® SER ' 
SUrveillance Section' 3.3.2;2.6) 
PrOgram 
(B.2.43) 

Lubricating Oil, '. C6nsistent with the 
Analysis GAU':Report (See 
(B.2.24) and SER 
One-Time Section 3.32.2.7.1) 
Inspection 
(1:3.2.3~) 

", 



Comp0nentGroup Aging Effect/ AMP in::GALL 'Furthe'r .•AMP •n ULKA Staff Evaluatioii
(GAL Reort Mechainis'm Repor Eva'luaioin- Splmns,.

item No.). inGALL io

Steel reactor coolant Loss of material Lubricating Oil Yes Lubricating Oil Consistent with the
pump oil collection due to general, Analysis and Analysis GALL Report (See
system piping, pitting, and One-Time Inspection (B.2.24) and SER
tubing, and valve crevice One-Time Section 3.3.2.2.7.1)
bodies exposed to corrosion Inspection
lubricating oil (B.2.30)
(3.3.1-115) ________ _ _ _ _

Steel reactor coolant Loss of material Lubricating Oil Yes Lubricating Oil Consistent with the
pump oil collection due to general, Analysis and Analysis GALL Report (See
system tank exposed pitting, and O 'ne-Time, In 'spection (B.2.24 ') and SER
to lubricating oil crevice to evaluate the One-Time Section 3.3.2.2.7.1)
(3.3.1-1 6) corrosion thickness of the Inspection

lower portion of the (B.2.30)
tank

Steel piping, piping Loss of material Water Chemistry and Yes Water Chemistry Consistent with
components, and due to general, One-Time Inspection (B.2.42) and GALL Report
piping elements pitting, and One-Time
exposed to treated crevice Inspection (See SER
water c Iorrosion (B.2.30) Section 3.3.2.2.7.2)
(3.3.1-1 7)

Stainless steel and Loss of A plant-specific aging Yes Inspection of Consistent with
steel diesel engine material/general management Internal GALL Report.
exhaust piping, (steel only), program is to be Surfaces in
piping components, pitting and evaluated. Miscellaneous (See SER
and piping elements crevice Piping and Section 3.3.2.2.7.3)
exposed to diesel. corrosion Ducting
exhaust Components
(3.3.1-18),_________ _____ (B.2.22) ________

Steel, (with or without, Loss of material Buried Piping and Yes Buried Piping Consistent with
coating or wrapping) due to general, Tanks'Surveillance and Tanks GALL Report
piping, piping pitting, crevice, Inspection
components, and and or (13.2.8) (See SER
pipingI elements' microbiologicaily Section 3.3.2.2.8)
exposed to soil, influenced Buried Piping and
(3.3. 1_1 9) corrosion Tanks I/nspection _____

Steel piping, piping Loss Of material Fuel Oil Chemistry Yes Fuel Oil Consistent with
components, pi~ping due to general, and One-Timne Chemistry GALL Report
elements, and tanks pitting, crevice, Inspection (B.2.20) and
exposed to fuel .oil and One-Time (See SER
(3.3.1-20) microbiologically inspection Section 3.3.2.2.9.1)

influenced (B.2.30)
corrosion, and

________________fouling_______________ ____ ____ ________
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, COmp()ne~tGr~upAglng Etrecti' ',AMP' In CALL :', 1"Eurth~r-:AMI:; In' l~ ',Staff Evaluation : 
'(GA[P~ttPor'f' , Me,chanls,m "<Re,port,-,<Ev.~luatlojf',Supplements;,' -, _,' "_ 

i!':~';:D~~~~ft;~4~~f1~J~j:!~;:\i ~:~~;2!(,0:,t~~;fI~ 1:~l~'ri'~;fi&{i£;~t'i);{';~t~it! fi:~~~~~~~~\;'\"~i,~rffi~h~_';'-'I~;::~>./::, ,::, '-~;~,3-',"': '{;':,; 
Steel reactor coblant 
pump oil collection 
system piping, 
tubing, and valve 
bodies exposed to 
lubricating oil 
(3,3.1-15) 

Steel reactor coolant 
pump oil collection 
system tank exposed 
to lubricating oil 
(3.3.1-16) 

Loss of material Lubricating Oil 
due to general, Analysis and 
pitting, and One-Time Inspection 
crevice 
corrosion 

Loss of material Lubricating Oil 
due to general,! Analysis and ' 
pitting, and One-Time Inspection 
crevice - to evaluate the 
corrosion thickness of the 

lower portion of the 
tank I 

Yes 

Yes 

, Steel piping, piping 
components, and 
piping elements 
exposed to treated 
water 

Loss of material 
due to general, 
pitting, and 
crevice 
corrosion 

Water Chemistry and Yes 
One-Time Inspection 

(3.3.1-17) 

Stainless steel and 
steel diesel engine 
exhClust piping, 
piping componen'ts, 
anp piping elements 
exposed to diesel 
exhaust 
(3.3~1";18), 

Loss of 
material/general 
(steel only), 
pitting and 
crevice 
corrosion 

Steel (with or without, Loss of material 
coating orwrapping) due to general, 
piping; piping pitting, crevice, 
cOiTlpprients, and and-
piping elements microbiologicaily 
exposed to soil influenced 
(3.3.1~_19) corrosion 

Steel piping, piping 
<:omponents; piping 
elements, and tanks 
exposeq to fueioil 
(3.3.1-20) , 

Loss of material 
du~ to general, 
pitting, crevice, 
and 
microbiologically 
influenced 
coirosion, and 
fouling 

Aplant-specific aging Yes 
management 
program is to be 
evaluated. 

Buried Piping and 
TariKsSuiveiliance 

or 

Buried Piping and 
Tanks I~spection 

Fuel Oil Chemistry 
and One-Time 
Inspection 
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Yes 

Yes 

Lubricating Oil 
Analysis 
(B.2.24) and 
One-Time 
Inspection 
(B.2.30) 

Lubricating Oil 
Analysis 
(B.2.24) and 
One-Time 
Inspection 
(B.2.30) 

-' 

Consistent with the 
GALL Report (See 
SER 
Section 3.3,2.2.7.1) 

Consistent with the 
GALL Report (See 
SER 
Section 3.3.2.2.7.1) 

Water Chemistry Consistent with 
(~.2.42) and GALL Report 
One-Time 
Inspection 
(B.2.30) 

Inspection of 
Internal 
Surfaces in 
Miscellaneous 
Piping'and 
Ducting 
Components 
(B.2.22) 

Burie~ Piping 
and Tanks 
Inspection -
(B.2.8) 

Fuel Oil 
Chemistry 
(B~2.20) and 
One-Time 
Inspection 
(B.2.30) 

(See SER 
Section 3.3.2.2.7.2) 

Consistent with 
GALL Report-

(See SER 
Section 3.3.2.2.7.3) 

Consistent with 
GALL Report 

(See SER 
Section 3.3.2.2.8) 

Consistent with 
GALL Report 

(See SER 
Section 3.3.2.2.9.1) 



mp•nt A Au AMP In GALL Furthe i 'AMP-in LRA, Staff EValuation
(GALL Report!;,, :Mecaiansm...........I

item~o4~,ir GALL ~ or
- Re~rt AmnentdmedhfA _______

Steel heat exchanger Loss of material Lubricating Oil Yes Lubricating Oil. Consistent with
components exposed due to general, Analysis and Analysis GALL Report
to lubricating oil pitting, crevice, One-Time Inspection (B.2.24) and
(3.3.1-21) and One-Time (See SER

microbiologically Inspection Section 3.3.2.2.9.2)
influenced (B.2.30)
corrosion, and
fouling

Steel with elastomer Loss of material Water Chemistry and Yes Not applicable Not Applicable to
lining or stainless -- due to pitting One-Time Inspection BVPS (See SER
steel cladding piping, and crevice Section 3.3.2.2.10.
piping components, corrosion (only 1)
and piping elements for steel after
exposed to treated'. lining/cladding
water and treated degradation)
boratedwater
(3.3.1-22)

Stainless steel and Loss of material Water Chemistry and Yes Not applicable Not applicable to
steel with stainless due to pitting One-Time Inspection' PWRs (See SER
steel cladding heat and crevice Section 3.3.2.2.10)
exchanger. corrosion
components exposed
to treated~water
(3.3.1-23):

Stainless steel and Loss of material. Water Chemistry-and Yes- Water Chemistry Consistent with the
aluminum piping; due to pitting One-Time Inspection (B.2.42) and GALL Report (See
piping components, and crevice .,One-Time SER
and piping elements corrosion Inspection Section 3.3.2.2.10.
exposed to treated (B.2.30) 2)
water
(3.3.1-24)

Copper alloy HVAC Loss of material A plant-specific aging Yes Inspection of Consistent with
piping, piping due to pitting management . Internal GALL Report
components, piping and crevice program is to be Surfaces in
elements exposed to corrosion evaluated. Miscellaneous (See
condensation Piping and Section 3.3.2.2.10.
(external) Ducting 3)
(3.3.1•25) ComPonents

(B.2.22),
Extemal Surface
Monitoring
(B,2.15) and
Bolting. Integrity
iB__ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _(.2.6), __ _ _ _ _ _ _
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Steel heat exchanger Loss of material 
components exposed due to general, 
to lubricating oil pitting, crevice, 
(3.3.1-21) and 

microbiologically 
influenced 
corrosion, and 
fouling 

Steel with elastomer Loss of material 
lining or stainless due to pi~ing 
steel cladding piping, ,and crevice 
piping components, corrosion (only 
and piping elements for steel after 
exposed to treat6<i lining/Cladding 
water and treated degradation) 
borated water ' 

, (3.3.1-22) 

Lubricating Oil 
Analysis and 
One-Time Inspection 

Yes 

Water Chemistry and Yes 
One-Time Inspection 

Stainless steel and 
steel with stainless 
steel cladding heat 

Loss of material Water Chemistry and Yes 
,: due to pitting, One., Time Inspection 
, and crevice 

exchanger. ' " " corrosion 
components exposed 
to treated ,Water ' 
(3.3, 1~2~)'. 

. . . . - . . 

Stainless 'steel and 
aluminum'piping; , 

Loss of malerial Water Chemistry 'and Yes' 
due to pitting One., Time Inspection 

piping' cOmp()ner;lts, 
and piph1g elements 
exposed to treated 
water ' , 
(3:3.1-24) , 

and crevice 
corrosion 

',:," , " ' 

Copper alloy HVAC Loss of material 
piping, piping due to pitting 
components, piping and crevice 
elements exposed to' corrosion 
condensation 
(external) . 
(3.3:1-25) 

; 
./ 

A plant-specific aging Yes 
management 

, program isto be 
evaluated. 
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I'. 

Lubricating on 
Analysis 
(B.2.24) and 
One-Time 
Inspection 
(B.2.30) 

Not applicable 

Consistent with 
GALL Report 

(See SER 
Section 3.3.2.2.9.2) 

Not Applicable to 
BVPS (See SER 
Section 3.3.2.2.10. 
1) 

Not applicable Not appliCable to 
PWRs (See SER 
Section 3,3.2.2.10) 

W~ter Chemistry Consistent with the, 
(B.2.42) and GALL Report (See 
Orie-Time SER 
Inspection Section 3.3.2.2.10. 
(B.2.30) 2) 

In$pection of 
" Internal 

Suifaces in 
Miscellaneous 
Piping and 
Dueting 
COl11pdnents 
(B.2~22), 
External Surface 
M.onitoring, ' 
(B,2.15) and, 
Bolting Integrity 

, (B.2.6), 

Consistent with 
GALL Report 

(See 
Section 3.3.2.2.10. 
3) 



Conpontpr•'t •i' 'Aging- -Effect/ AMP in'GALL "!iFuher AMP in LRAI Staff Evaluation /

•(GAL!_port • Mechanism - Report'. Evaltion Supplements,

(_3______tMh _ ___________ R'pIS Aiewndmnt

Copper alloy piping, Loss of material Lubricating Oil Yes Lubricating Oil Consistent with
piping components, due to pitting Analysis and Analysis GALL Report
and piping elements and crevice One-Time Inspection (B.2.24) and
exposed to corrosion One-Time (See

lubricating oil Inspection Section 3.3.2.2.10.

(3.3.1-26) (B.2.30) 4)

Stainless steel HVAC Loss of material A plant-specific aging Yes Inspection of Consistent with
ducting and due topitting management Internal GALL Report
aluminum HVAC and crevice program is to be Surfaces in
piping, piping corrosion evaluated. Miscellaneous (See SER

components and Piping and Section 3.3.2.2.10.

piping elements Ducting 5)

exposed to Components
condensation (B.2.22),
(3.3.1-27) External Surface

Monitoring
(B.2.15), Fire
Protection
(B.2.16) and
Bolting Integrity

__ _(B.2.6)

Copper alloy fire Loss of material A plant-specific aging Yes Inspection of Consistent with
protection piping, due to pitting management Internal GALL Report
piping components, and crevice program is to be Surfaces in
and piping elements corrosion evaluated. Miscellaneous (See SER

exposed to Piping and Section 3.3.2.2.10.

condensation Ducting 6)

(!ntemal). COmponents
(3.3.1-28) (B.2.22)

Stainless steel Loss of material A plant-specific aging Yes Buried Piping Consistent with
piping, piping due to pitting management andTanks GALL Report
components, and and crevice program is to be Inspecti on
piping elements corrosion evaluated. (B.2:8) (See SER

exposed to soil Section 33.2.2.10.
(3.3.1-.29) .7)

Stainless steel Loss of material Water Chemistry and Yes Not applicable Not applicable to
piping, piping . due to pitting One-Time Inspection . PWRs (See SER
components,, and and crevice Section 3.3.2.2.10)
piping eiements corrosion
exposed to sodium
pentaborate solution
(3.3.1-30) _

Copper alloy piping, Loss of material Water Chemistry and Yes Water Chemistry Consistent with
piping components, due to pitting, One-Time Inspection (B.2.42) and GALL Report
and piping elements crevice, and One-Time
exposed to treated galvanic Inspection (See SER

water corrosion (B.2.30) Section 3.3.2.2.11)

(3.3.1-31) 1 1
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Copper alloy piping, 
piping components, 
and piping elements 
exposed to 
lubricating oil 
(3.3.1~26) 

Loss of material Lubricating Oil Yes 
due to pitting Analysis and 
and crevice One-Time Inspection 
corrosion 

Stainless steel HVAC Loss of material 
ducting and due to pitting 
aluminum HVAC and crevice 
piping, piping corrosion 
components and 
piping elements 
exposed to 
condensation 
(3.3.1-27) 

Copper alloy fire 
protectionpipirig, 
piping components, 
and piping elements 
exposed to . 
condensation 
(internal) , . 
(3.3:1-28) 

StainlesS steel 
pipingipiping 
cqmponents, and 
piping elements . 
exposed t6 soil 
(3.3.1-29) > 

Stainle~ steel 
piping, piping _--
componerlts, and 
piping eis'ments 
exposed to sodium 
pentaborate solution 
(3.3.1-30) 

Copper alloy piping, 
piping components, 
and piping elements 
exposed to treated 
water . / 
(3.3.1-31 ) 

Loss of material 
due to pitting 
and crevice 
corrosion 

Loss of material 
clue to pitting 
and crevice 
corrosion 

Loss of material 
due to pitting 
and crevice 
corrosion 

Loss of material 
due to pitting, 
creviqe, arid 
galvahi~ 
corrosion 

A plant-specific aging Yes 
management 
program is to be 
evaluated. 

A plarit~specific aging Yes 
management' , 
program is to be 
evaluated. 

A plant~specific aging Yes 
ma'nagem~nt 
prograllJis to be 
evaluated. 

Water Chemistry and Yes 
One-Time Inspection 

Water Chemistry and Yes 
One-Time Inspection 
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-, 

Lubricating Oil 
Analysis 
(B.2.24) and 
One-Time 
Inspection 
(B.2.30) 

Inspection of 
Intemal 
Surfaces in 
Misce"aneous 
piping and 
puding 
Components 
(B.2.22), 
EXternal Surface 

'.: "-
Monitoring 
(B.2.15), Fire 
Protection 
(B.2.16) and 
Bolting Integrity 
(B.2.6) , 

Irlspection of , 
Internal ' 
Surfaces in 
Misce"aneous 
Piping and 
Du'cting 
Chmponents 
(B.2.~2) 

Buried piping 
and Tanks 
Inspection 
(B.2~8) 

Consistent with 
GALL Report 

(See 
Section 3.3.2.2.10. 
4) 

Consistent with 
GALL Report 

(See SER 
Section 3.3.2.2.10. 
5) 

Consistent with 
GALL Report 

(See SER 
Section 3.3.2.2.10. 
6) 

Consistent with 
GALL Report 

(See SER 
Section 3;3.2.2.10. 
7) 

. Not applicable Not applicable to 
PWRs (See SER 
Section 3.3.2.2.10) 

Water Chemistry Consistent with 
(B.2:42) and GALL Report 
One-Time 
Inspection 
(~.2.30) 

(See SER 
Section 3.3.2.2.11) 



Component Group • Aging Effect/ AMP In GALL. F IFurther AMPjIn LRA, Staff Evaluation
(GALLRep•o•o M hanism Report Evaluation Supplements,

item No.) In ,GALL, or,
___________ _______ __________ eport Amendments

Stainless steel, Loss of material Fuel Oil Chemistry Yes Fuel Oil Consistent with
aluminum and due to pitting, and One-Time Chemistry GALL Report
copper alloy piping, crevice, and Inspection (B.2.20) and
piping components, microbiologically One-Time (See SER

and piping. elements influenced Inspection Section 3.3.2.2.12.
exposed to fuel oil corrosion (B.2.30) 1)

(3.3.1-32)

Stainless steel Loss of material Lubricating Oil Yes Lubricating Oil Consistent with
piping,, piping due to pitting, Analysis and Analysis GALL Report
components, and crevice, and One-Time Inspection (B.2.24) and
piping elemehts microbiologically One-Time (See SER

exposed to influenced Inspection Section 3.3.2.2.12.
lubricating oil corrosion (B.2.30) 2)

(3.3.1-33) _ _ " .... . _

Elastomer seals and Loss of material A plant-specific aging Yes Not applicable Not Applicable to
components expdsed due to wear management BVPS (See SER
to air - indoor, program is to be Section 3.3.2.2.13)
uncontrolled (internal evaluated.
or exteral)
(3.3.1-34) ' . ,

Steel with stainless Loss of material A plant-specific aging Yes Not applicable Not Applicable to
steeilcladdingri ump due to cladding management BVPS(See SER
casing exposed to breach program is to be' Section 3.3.2.2.14)
treated borated water evaluated.
(3.3.1-35)

Reference NRC
IN 94-63, "Boric Acid
Corrosion of
Charging Pump
Casings Caused by

.__ _Cladding Cracks."

Boraflex spent fuel Reduction of Boraflex Monitoring No Not applicable Not applicable to
storage 'racks neutron- PWRs
neutron-absorbing absorbing
sheets exposed to capacity due to
treated water boraflex
(3.3.1-36) degradation ,

Stairiless steel Cracking due to BwR Reactor Water No. Not applicable Not applicable to
piping, piping stress corrosion Cleanup System PWRs
componehts; and- cracking,
piping elements, intergranular
exposed to treated stress corrosion
water> 60°C cracking

,140717)
(3.3.1 -37) _ _ __" .- _
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" , 0' •• _ 

'Co~pon~"'t G~~~P " Ag\rigEffectJ ' AMP In GALL Further AM~ln LRA, Staff Evaluation 
(GALL,Report ,;Mechanlsm ' ... .::'. Evaluation Supplements, ''''''U'~ 

Item No;h,::,,,," 
}:'::';:,~~'/:~' :~,: ,;;', :': ,,: 1~;l,j;;,t~Ji;~'<~'I'";~{:"~',: ",:,., :',:.' ' :~:I~;.!~t:,:, ' ".< ;,"'4 or,,;, ,"j , 

i::i~f'U:/?:':},c,,;> ;,>:,:, " -: '. ' ~.:}~~~:.::~.~~' :~;~~<~~ "AtrlencfrilentS,' .< 
" ~ <"> , ,;. "':- .... .~~ '<! ~ ·~~~~,~_."<~"c..-'',,II. ' ,'". 

Stainless steel, Loss of material Fuel Oil Chemistry Yes Fuel Oil Consistent with 
aluminum and due to pitting, and One-Time Chemistry GALL Report 
copper alloy piping, crevice, and Inspection (B.2.20) and 

(See SER piping components, microbiologically One-Time 
and piping elements influenced Inspection Section 3.3.2.2.12. 

exposed to fuel oil corrosion (B;2.30) 1) 

(~.3.1·32) 

Stainless steel Loss of material Lubricating Oil Yes Lubricating Oil Consistent with 
piping, piping due to pitting, AnalysiS and Analysis GALL Report 
cgmponents, and crevice, and One-TiiTle Inspection (B.224) and 

(See SER piping ,elemehts microbiologically One-Time 
exposed to influencea Illspection Section 3.3.2.2.12. 

lubricating oil c~)ri'osion (B.2.30) 2) 

(~+1~~~)' ' ,. 

Eiastom~r seals and' ' Loss of material A plant-specific aging Yes Nofapplicable Not Applicable to 
eomponentsexposed due tciwear management BVPS (See SER 
to air -indoor, program is to be Section 3.3.2.2.13) 
uncontrolled (internal evaluated. 
or external) 
(~.3.1-34) , 

Steel With stairiless Loss of material Aplant~specific' aging Yes Not applicable ",ot Applicable to 
ste~I' cladding' pump due to cladding rTl,anagement . , BVPS($'ee SER 
ca:~jrig expo,sed to breach program is to be Section 3.3.2.2.14) , 

, treated borated water evaluated. 
( (3,3.1 ~35) 

Reference NRC 
IN 94~63, "Boric Acid 

, Corrosion of 
Charging Pump 
,G~~il)gl?, G,SlISed, by 

" Cladding Cracks.", 

Boraflex spent fuel R~duction of Bo~~flex Monitoring 
.< 

No Not applicable Not applicable to 
stofc!ge 'nic~s neutr:on- " PWRs 
n~utron-absorbirig ab,sorblng, 

, sheets exposed to ' capacity due to 
'&eat~~ w.ater, borafleX' , 
(~~3..1~3~) "/ degradation 

" 

" S!c!iril~ss s~eel , 
'" ',"" 

BWR Re~~tor Water Cracking due to No, Not applicable Not applicable to 
, pipirig; piping streSscorTosi6n Cleanup System " PWRs 
• c6mponents;arid- c:racking; 
piping~lements ' , intergranular 
~Xposed to treated, streSs corrosion 
water> 60'C ' , cracking 

, (:>f40~f) 
(3;3.1'-37) ,,' 
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C€omponent Group. •Aging#e : ),•AMP in GALLi Frther iAMP inLRA, Staff Evaluation
(GAILL'Report "Mechanism Report Evaluation S001ppimentsý,

Item No.). InGALL ~ or-
________ __________ Report Amnments

Stainless steel Cracking due to BWR Stress No Water Chemistry Consistent with the
piping, piping stress corrosion Corrosion Cracking (B.2.42) and GALL Report
components, and cracking and Water Chemistry One-Time
piping elements Inspection
exposed to treated (B.2.30)
water> 60°C
(> 140-F)
(3.3.1-38)

Stainless steel BWR Cracking due to Water Chemistry No Not applicable Not applicable to
spent fuel storage stress corrosion PWRs
racks exposed to cracking
treated water > 60°C
(> 140°F)
(3.3.1-39)

Steel tanks in diesel Loss of material Aboveground'Steel No Not applicable Not Applicable to
fuel oil system due to general, Tanks BVPS (See SER
exposed to air - pitting, and Section 3.3.2.1.1)
outdoor (external) crevice
(3.3.1-40) corrosion

High-strength steel Cracking due to Bolting Integrity No Bolting Integrity Consistent with
closure bolting cyclic loading, Program (B.2.6) GALL Report
exposed, to air with stress corrosion
steam or water cracking
leakage
(3.3.1-41)- -

Steel closure bolting Loss of material Bolting Integrity No Bolting Integrity Consistent with
exposed to air with due to general Program (B.2.6) GALL Report
steam or water corrosion
leakage
(3.3.1-42).

Steel bolting and Loss of material Bolting Integrity No Bolting Integrity Consistent with
closure bolting due to general, Program (B.2.6) GALL Report
exposed to air - pitting, and
indoor uncontrolled crevice
(external) or air corrosion
outdoor (external)
(3.3.1-43) ___

Steel compressed air Loss of material Bolting Integrity No Bolting Integrity Consistent with
system closure due to general, Program (B.2.6) GALL Report
bolting exposed to pitting, and
condensation crevice
(3.3.1-44).: corrosion

Steel closure bolting Loss of preload Bolting Integrity No Not applicable Not Applicable to
exposed to air - due to thermal BVPS (See SER
indoor uncontrolled effects, gasket Section 3.3.2.1.1)
(external) creep, andself-
(3.3.1-45) I loosening I''
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Stainless steel Cracking due to BWR Stress No Water Chemistry Consistent with the 
piping, piping stress corrosion Corrosion Cracking (B.2.42) and GALL Report 
components, and cracking and Water Chemistry One-Time 
piping elements Inspection 
exposed to treated (B.2.30) 
water> 60·C I 

(> 140·F) 
(3.3.1-38) 

Stainless steel BWR Cracking due to Water Chemistry No Not applicable Not applicable to 
spent fuel storage stress corrosion PWRs 
racks exposed to cracking 
treated water> 60·C 
(> 140·F) 
(3.3.1-39) 

Steel tanks in diesel Loss of material Aboveground
C 

Steel No Not applicable Not Applicable to 
fuel oil system due to general, Tanks BVPS (See SER 
exposed to air- pitting, and Section 3.3.2.1.1) 
outdoor (external) crevice 
(3.3.1-40) corrosion 

High-strength'steel Cracking due to Bolting Integrity No Bolting Integrity Consistent with 
closure bolting cyclic loading, Progi,un (B.2.6) GALL Report 
exposed to air with stress corrosion 
steam or water-- cracking 
leakage _ 
(3;3.:1-41» 

Steel closure bolting Loss of material Bolting Integrity No Bolting Integrity Consistent with 
exposed to air with due to general Program (B.2.6) GALL Report 

- steam or weiter corrosion 
leakage 
(3:~.1-4~) 

;... .~ - -

Steel p<>l.ting and Loss of material Bolting Integrity No Bolting Integrity Consistent with 
_ cl,osure bolting due to general, Program (B.2.6) GALL Report 

exposed toak- pitting, and 
indoor uncontrolled crevice 
(external) or air- cOrrosion 
outdoor _ (external) 
(3.3.1-43) 

Steel compressed air Loss of material Bolting Integrity No Bolting Integrity Consistent with 
system ,closure ' - due to general, Program (B.2.6) GALL Report 
bolting exposed to pitting, and 
condensation crevice 
(3.3.1~4) --' cOrrosion 

Steel closure bolting Loss of preload - Bolting Integrity No Not applicable Not Applicable to 
exposed to a'ir - ' due to thermal BVPS (See SER 
iridoor Lincontrolled effects, gasket Section 3.3.2.1.1) 
(external) creep, ahd'self-
(3.3.1-45) '. .. loosening 
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Component'Group Aging Effect/l AMP In GALL Further I AMP In LRA, Staff Evaluation*
(GALL'Report Mechanlismit Report 'Evaluation. .Siplements,
:jtem 196i,. InALL.or -

Stainless steel and Cracking due to Closed-Cycle No Closed-Cycle Consistent with
stainless clad steel stress corrosion Cooling Water Cooling Water GALL Report
piping, piping cracking System System (B.2.9)
components, piping
elements, and heat
exchanger
componentsexposed
to closed cycle
cooling
water > 60'C
(> 1400 F)

(3.3.1-46) ______ ________ _ _ _ _ _ _ _ _ _ _ _

Steel piping, piping Loss of material Closed-Cycle No Closed-Cycle Consistent with
components, piping due to general, Cooling Water Cooling Water GALL Report
elements, tanks, and pitting, and System System (B.2.9)
heat exchanger crevice
components exposed corrosion
to closedcycle'

cooling Water
(3.3.1-47) .....
Steel piping, piping Loss of material Closed-Cycle No Closed-Cycle Consistent with
components, piping due.to general, Cooling Water Cooling Water GALL Report.
elements, tanks, and pitting, crevice, System System (B.2.9)
heat exchanger and galvanic

components exposed corrosion
to closed cycle
coolingwater

Stainless steel; steel Loss of material Closed-Cycle No Not applicable Not applicable to
with stainless steel due to Cooling Water PWRs
claddirng heat microbiologically System
exchanger influenced
components exposed corrosion
to closed cycle
cooling Water
(3 .3 .1-4 9) . . .. . .. . .. .. . . ,. ,-

Stainless steel Loss of material. Closed-Cycle No Closed-Cycle Consistent with
piping, piping due to pitting Cooling Water Cooling Water GALL Report

components, and and crevice System System (B.2.9)
piping elements' corrosion
exposed to closed.
cycle cooling water.
(313.1-50) 1 1__ _ .1._ _._
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Component'Group 'AglngEffect( ,'AMP In GALL ..... , Furthe~,'AMP In LRA,Staff Evaluation 
~}(GALLRepbrt" • ·:~echanlsin. ," •• , 'Report, "Evalu.atI9n"Su~ple.ments, ',.'. ',' " 

~i~;{;:tJ~;~lt]tt ~:'<f~:'!~,'T~::~j'lS~::Jt~~i':);{iA~,~~!J~~~~~1~~,~JJ~~},~;t~;~l~~; r;~{'~f~~~,~\t ;:~'~#~;~~~i I':.;'-:~'.\:~\;:"j,.;.<;:,. ":::,,E:\ 
Stainless steel and Cracking due to Closed-Cycle No Closed-Cycle Consistent with 
stainless clad steel stress corrosion Cooling Water Cooling Water GALL Report 
piping, piping cracking System System (8.2.9) 
components, piping 
elements, and heat 
exchanger 
components'~xposed 
to closed cycle 
cooling 
water > 60~C 
(>140~F) 
(3.3.1-46) 

l5t~ei piping, piping Loss of material Closed-Cycle No Closed-Cycle Consistent with 
compon~;,ts, piping due. to . general, Cooling Water Cooling Water GALL Report 
elements, tanks, and pitting, ~nd System .System (8.2.9) 
heat exchanger crevice 
compori~ntsexpos~d coriosion 
to cloSed 'cyCle ' " 

cooling Water 
(3.3.;1-47) 

Steel piping, piping' LoSs of material Closed-Cycle No Closed-Cycle Consistent with 
comPonents, piping. due to general, CoolingWater Cooling Water GALL Report 
elements, Janks, and pitting" crevice, System System (~.2.9) . 
heat exchang'er and galvanic 
com'ponents e~posed corrosion 
t(),closed cycle 
cooiing 'water 
(3:3~ 1-48) .' ' 

Stain'lesssteel; steel Loss of material Closed-Cycle No Not applicable Not applicable to 
With stainl~ss steel due to Cooling Water PWRs 
claddi~g :~eat microbiologically System 
~xchanger hifluenced 
components exposed coiTosion 
to doSed' cycle 
cooling water 
(3.3.1-49) . 

Stainless s~eel LosS of material . Closed-Cycle No 
, 

Consistent with Closed-Cycle 
piping, piping due to pitting I Cooling Water Cooling Water GALL Report 
compon~nts. and and crevice System System (8.2.9) 
piping' elements corrosion 
exposed to closed. 
cycle cooling water 
(3~3.1~50) 

" 
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Copper alloy piping, Loss of material Closed-Cycle No Closed-Cycle Consistent with
piping components, due to pitting, Cooling Water Cooling Water GALL Report

heat exchanger galvanic

components exposed corrosionto Closed Cycle, •'o

cooling water
(3.311-.51) . . ,
Steelr stainless steelo Reduction.of Closed-Cycle No Closed-Cycle • Consistent with

and copper alloy heat transfer Cooling Water Cooling Water GALL Report
heatp xchanger l an due to fouling System System (B.2.9)
tubes exposed cr
closed cycle cooling
wateo wr
(3.3 1-52) ,_

Steel, Cstpessed air Loss of material Compressed Air No Filre Waterd Consistent with

systemipixcngr piping due to general Monitoring System (B.2.17) PALL Report

corriponents', and• and pitting
piping elements corrosion .(See SER

ep sd.... Section-3.3.2.1. 3)

tbsexposed to.

condensation(Internal)..:
(3.3.1-53) ._-_ " _ ,

Staieielmssteedair Loss of material Compressed Air No Inspectern of Consistent with

csypressed air p due to pitting Monitoring yInternal GALL Report

systerm-pipirig, piping and crevice ""Surfaces in "....components; and d corrosiiong, Misellaneous (SeeSER
piping elements, Piping and Section 3.3.2.1.3)
exposed. to internSl Ducting
condensation Component&
(3.3.1-54) __(B.2.22) "

Steel ducsng closure Loss of material ExternaliSurfaces No Not applicst ble BVoS addresses

bomtingresOsed tO air due to general Monitoring the. aginA g effect for

indoporuncntrolled corrosion Mo steel b(ting in Item
ieltemaent. Pipingand.Secti.n.. 3.3.3-.43

(3.3.1-55). .. ... ,_ _,2,_ _

SteeldHVAC duclsgu Loss of material External Surfaces No External Surface Consistent with

and eomxp ntse. ta due to general Monitoring .Monitoring GALL Refo r
(external) 3urac3.1.... 43"

external surfces corrosion,: (B.2.15)
exposed to air;-,
indoor unconitrolled
(external)
(3-3.1--56) I. "-.... -
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Copper alloy piping, Loss of material 
piping components, due to pitting, 
piping elements, and crevice, and 
heat exchanger galvanic 
components exposed corrosion 
to closed cycle· 
cooling water 
(3.3, 1-5~) 

St~el, stainless steel, 
and copper alloy' 
heat exchanger 
tubes exposed to 
cl()sed ,cycle cooling . 
water 

Reduction of 
heat transfer 
due to fouling 

(3.:3.1-52): 

.. Steel ~~preSSed air Loss of material 
system piping; piping due to general 
components; and and pitting 
piping ele~ents . corrosion 
exposed to ',. 
condensation 

. (Internal) .'. 
(3:3;1-53)., 

.' ." 

Closed-Cycle 
Cooling Water 
System 

'Closed-Cycle 
Cooling Water 
System 

Compressed Air 
Monitoring 

Stalnless'steei·. 
compreSsed air . 
sy~tem:pipihg,' piping 
components, and'. 
piping~lernej,ts.' , 
exposed to'intemal 
conden~tion' ..... 

Loss of material Compressed Air 
due to pitting Monitoring .' 
and crevice 
corrosion 

(3.3.1~54) '. 

Steel' du~tin~ ~I~~;e Loss of material . Ext~;"~1 Surfaces 
bolting,expqse~ to air due to general Monitoring 
- indoor-uncontrolled corrosion 
(external)".'.' '. 
(3,3.1~55) 

Ste~IHVACdu6ti,l)g . Loss of n,aterial External Surfaces 
. and components. 
extemalsurfcices 
exposed to air;'-' 
inCiooruncontfollea 

, (external) .... 

(3.3.1~56) 

due to general Monitoring 
. corrosion· 

.3-320 

No 

No 

No 

No 

No 

No 

Closed-Cycle 
Cooling Water 
System (8.2.9) 

Closed-Cycle 
Cooling Water 
System (8.2.9) 

Fire Water 
. System (8.2.17) 

Inspection of 
Interi-uil . 
Surfaces in 
Miscellaneous 
Piping and 
Ducting 
Components 
(8.2.22) 

~ot applicable 

Consistent with 
GALL Report 

Consistent with 
Gj\LL Report 

Consistent with 
(3ALL Report 

(See SER 
Sectiori3.3.2.1.3) 

.. . 

. Consistent with 
GAL( Report .' 

(SeeSER 
Section 3.3.2.1.3) 

Extemal Surface Consistent with 
Monitoring GALL Report 
(8.2 .. 15) 



Compot6nent Group Ainig Eff•c AMP in :GALL. Further AMP in LRA, Staff Evaluation
(GALL Report Me~chanism Report Etvaluatioin Supplements,.

Item No.) In GALL or
- __________ __________ Re R~rAmendments ______

Steel piping and Loss of material External Surfaces No Not applicable This line item is
components external due to general Monitoring addressed in item
surfaces exposed to corrosion 3.3.1-58
air - indoor,
uncontrolled
(External)
(3.3.1757) _

Steel extemal Loss of material External, Surfaces No External Surface Consistent with
surfaces exposed to due to general Monitoring Monitoring GALL Report (See
air.-indoor corrosion (B.2.15), Fire SER
uncontrolled Protection Section 3.3.2.1.3)
(external), air - (B.2.16),. and
outdoor (external), Fire Water
and condensation System (B.2.17)
(external)
(3.3.1-58). _,____-

Steel heat exchanger. Loss of material External Surfaces No External Surface Consistent with
componehts exp6sed due to general, Monitoring Monitoring GALL Report
to air- indr•6 pitting, and (B.2.15)
unrontrol le. crevice
(externa•l-orair - corrosionoutdoor (external)
(3.321-59) _____._ . .• : .,;:_... .

Steel piping, piping Loss of material Extemal Surfaices No External Surface Consistent with%
components, and due to general, Monitoring Monitoring GALL Report
piping'elements pitting, and (B.2.15)
exposed to air - crevice
outdoor (extemal). corrosion
(3.3.1-60). :. _ __... ._ . -

Ei lastdmer fire barrier. Increased Fire.Protection No Fire Protection Consistent with
pene•ation seals hardness, (B.2.16) GALL Report
exposed to shrinkage and
air :- outdoor or Joss of strength
air - indoor due to
uncontrolled weathering

AlUminum piping, Loss of material Fire Protection No Fire Protection Consistent with
piping coemponents, due to pitting (B,:2.86) GALL Report
and piping elements and crevice
exposed to raw.water corrosion

Steel fire rated doors Loss of material Fire Protection No Fire Protection Consistent with
exposed to air.- due to wear (B.2.16) GALL Report
outdoor or'
air - indoor
uncontrolled
(3.3.1m-". ... ... . .
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Steel piping and 
components external 
surfaces exposed to 
air - indoQr~ 
uncontrolled 
(External) 

Loss of material External Surfaces 
due to general Monitoring 
corrosion 

(3.3.1~57) 

Steeleidernal 
s~rtacesexposed to 
air.-:indoor· 
uncoihrolled 
(external); air
outdoor (eXternal), 
and condensation 
(~)(teri;lal) 
(3~3.1~58t 

Loss of matenal External. Surfaces 
due to general Monitoring 
corrosion 

Steel heate)(chal'lger Loss of material 
cornponeiitse.xp6~eddue to general, 
to air~indo6r: .. ;:.pitthig, and 
u,ncontr9il~(i'. •.......... '. crevice . 
(e~ern~l);or·air - " corrosion 
outdoor ( external) 
~3.~:1~5~) , 

~t~et" pi~ihg, piping 
components, and ." 
piping eleii1~nts 
exposed to air - .. 
outl:loor( external) 
(~':~:1~O>:,' :": ," 

". ., 
Loss of material 
due to gener:al, 
pitting, and 
crevice 
corrosion 

External Surtaces 
Monitoring 

External Surfaces 
Monitoring 

EI~~tdmer fire ba~er Increased FireProtection 
penetration seals' hardness, 
expbSedto . .. shrinkage and 
air.-outdoor or . ,ioss of strength 
air -indoor . .due to 
uncontrdlled weathering 
(3;:3.1-61) . 

. "".' .:, .;." 

Aluminum pipiflg, . Loss of material Fire Protection 
.·pipi~gqompo~~nt~, due to pitting 
··aiid.pipjng elen,!~nts and crevice 

exposed.to raw.water corrosion' 
.. 13;~.1-,6~) . . '. . . 

Steel fke;ratea'd6brs 
, exposedt6 air.- : 

LoSs of material Fire Protection 
due to wear 

outdoor or ( . 
air - indoor 

.. uncontrolled 

. (3,3,1-6~ 

3-321 

No 

No 

No 

No 

No 

No 

No 

Not applicable 

External Surface 
MonitOring 
(8.2.15), Fire 
Protection 
(8.2; 16), and 
Fire Water 
~ystem (8.2.17) 

This line item is 
addressed in item 
3.3.1-58 

Consistent With 
GALL Report (See 
SER 

.' SeCtion 3.3.2.1.3) 

External Surface Consistent with 
MonitOring GALL Report 
(8,2.15) 

EXternal Surface Consistent with 
. r0onitorihg ',GALL Report 

(8.2.15) . 

Fire Protection 
(8,2.16) 

Fire Protection 
(8:2.'16) 

Fire Protection 
(8.2.16) 

Consistent with 
GALL Report 

Consistent with 
GALL Report 

Consistent with 
GALL Report 



Component Group Aging Effect/ "AMP In GALL' Further AMP In LRA. Staff Evaluation
(GALL Report Mechanism Report Evaluation Supplements,

Item No.) ýIn.GALL ~or
___________ ________ ____________ Report Arniendrrlnts .

Steel piping, piping Loss of material Fire Protection and No Fire Protection Consistent with
components, and due to general, Fuel Oil Chemistry (B.2.16), and GALL Report
piping elements pitting, and Fuel Oil
exposed to fuel oil crevice Chemistry
(3.3.1-64) corrosion (B.2.20)

Reinforced concrete Concrete Fire Protection and No Not applicable Not Applicable to
structural fire barriers cracking and Structures Monitoring BVPS (See SER
- walls, ceilings and. spalling due to Program Section 3.3.2.1.1)
floors exposed to air aggressive
-indoor uncontrolled chemical attack,
(13.1-65) and reaction

with aggregates

Reinforced concrete Concrete Fire Protection and No Fire Protection Consistent with
structural fire barriers cracking and Structures Monitoring (B.2.16) and GALL Report
- Walls, ceilings and spalling due to Program Structures
floors exPosed to air freeze thaw, Monitoring
- outdoor aggressive (B.2.39)
(3.3.1-66) chemical attack,

and reaction
with aggregates _

Reinforced concrete Loss of material Fire Protection and No Not applicable Not Applicable to
structural fire barriers due to corrosion Structures Monitoring BVPS (See SER
-walls, ceilings and o of embedded Program Section 3.3.2.1.1)
floors exposed to air steel
- outdoor or air -
indoor uncontrolled
(3.3.1--7) _, .

Steel piping, piping Lossof material Fire Water System No Fire Water Consistent with
components, and due. to general, - System (B.2.17) GALL Report
piping elements pifting, crevice,
exposed to raw water and
(3.3.1-68) microbiologically

influenced
corrosion, and

•,__ _ _ . fouling'

Stainless steel., Loss of material Fire Water System No Fire Water Consistent with
piping, piping due to pitting System (B,2.17) GALL Report
components, and and crevice
piping elements corrosion, and
exposed to raw water fouling
(3.3.1-69) ___.

Copper alloy piping, Loss of material Fire Water System No Fire'Water Consistent with
piping components, due to pitting, System'(B.2.17) GALL Report
and piping elements crevice, and
exposed to raw Water microbiologically
(3.3.1-70) - influenced

corrosion, and
fouling' .

3-322•

Steel piping, piping 
components, and 
piping elements 
exposed to fuel oil 
(3.3.1-64) 

Loss of material Fire Protection and 
due to general, Fuel Oil Chemistry 
pitting, and 
crevtce 
corrosion 

No 

Reinforced concrete Concrete 
structural fire barriers cracking and 

Fire Protection and No 

- walls, ceilings and, spalling due to 
floors exposed to air·' aggressive 
-indoor uncontrolled chemiCal attack, 
(3.3.1-65) and reaction 

with aggregates 

Structures Monitoring 
Program 

Reinforced concrete, Concrete 
structural fire barriers, cracking and 

, Fire Protection and No 

" - walls, ceilings and 'spallirig due to 
floors ~xposed to air freeze thaw, 
- outdoor, ; aggressive 
(3.3.1-66) chemical attack" 
, and reaction 

;,.nth a!:}gregates-

Structures Monitoring 
Program 

Reinforced concrete Loss of material ' Fire Protection and No, 
structural fire barrierS due to corrosion Structures Monitoring 
- walls, ceilings and / of embedded Program 
floors exposed to air steel 
~ outdoor oralr - ' 
indoor uncontrolied 
(3.3.1-67) - , 

Steel piping, piping, Loss of material, Fire Water System ,. No 
components, and due to general, 
piping elements pitting, crevice, 
exposed to raw water and" " , 
(3.3.1-68) , rnicrqbiologically 

influenced -
corrosion, and 

, fouling: 
.!, 

StainlesS steel,: lOsS of material ' Fire Water System 
piping, piping dlle to pitting 
cqmponents, and 'and crevice' 
piping elements' corrosion, arid 
exposed to raw water fouling 
(3:3.1.-69) . , 

, ' , 

No 

Copper alloy piping; Loss of material Fire Water System No 
piping components, due to pitting, 
and piping elements ' crevice, and 
exposed to raw water microbiologically 
(3.3.1-70) _ 'influenced 

corrosion, and 
fouling-

3-322, 

Fire Protection 
(B.2.16), and 
Fuel Oil 
Chemistry 
(B.2.20) 

Not applicable 

Fire Protection 
(B.2.16) and 
Structures 
Monitoring 
(B.2.39) 

Not applicable 

Consistent with 
GALL Report 

Not Applicable to 
BVPS (See SER 
Section 3.3.2.1.1) 

Consistent with 
GALL Report 

Not Applicable to 
BVPS (See SER 

, Section ~.3.2.1.1) 

Fire Water Consistent with 
System (B.2.17) GALL Report 

Fire Water Consistent with 
System (1:3.2.17) GALL Report 

FireWater Consistent with 
System'(B.2.17) GALL Report 



Component Group Aging Eft! AMP In GALL Further AMP In L ,RA-, St#ff Evaluation
(GALL Report Mechanism Report Evaluation Supplements,,

Item No.) In.GALL or
____________ Report Amnendments

Steel piping, piping Loss of material Inspection of Internal No Inspection of Consistent with
components, and due to general, Surfaces in Internal GALL Report
piping elements pitting, and Miscellaneous Piping Surfaces in
exposedto moist air crevice and Ducting Miscellaneous
or condensation corrosion Components Piping and
(internal) Ducting
(3.3.1-71) Components

(B.2.22)

Steel HVAC ducting Loss of material Inspection of Internal No Inspection of Consistent with
and components due to general, Surfaces in Internal GALL Report-
internal surfaces pitting, crevice, Miscellaneous Piping Surfaces in
exposed to. and (for drip and Ducting Miscellaneous
condensation pans and drain Components Piping and
(internal) lines) Ducting
(3.3..1-72) microbiologically Components

influenced (B.2.22)
corrosion

Steel crane structural Loss of material Inspection of No Inspection of Consistent with
girders in load due to general Overhead Heavy Overhead Heavy GALL Report
handling system corrosion Load and Light Load Load and Light
exposed to air.- (Related to Load (Related to
indoor uncontrolled Refueling) Handling. Refueling)
(external) Systems Handling
(3.3.1-73) Systems

Program
_____ -__ _,, ____ ___,_ _ (B.2.23)
Steel cranes - rails Loss of material Inspection of No Not applicable Not Applicable to
exposed to air - due to Wear Overhead Heavy BVPS (See SER
indoor uncontrolled.. Load and Light Load Section 3.32.1;1)
(external) (Related to
(3.3.1-74) Refueling) Handling

_______ ___ _ _ _ . ...... __ - Systems _ _ __"_-_ _

Elastomer seals and Hardening and Open-Cycle Cooling No Not applicable Not Applicable to
components exposed loss of strength Water System BVPS (See SER
to raw water due to elastomer Section 3.3.2.1.1).
(3.3.1-75)ý degradation;

loss of material
due to erosion

Steel piping, piping Loss ofnmaterial Open-Cycle Cooling No Open-Cycle Consistent with the
components, and. due to general, Water System Cooling Water GALL Report
piping elements pitting, crevice, System -(B.2.32),
(without lining/ and and Inspection (See SER
coating or with microbiologically of Internal Section 3.3.2.1.4)
degraded influenced Surfaces in
lining/coating) corrosion, Miscellaneous
exposed to raw Water fouling, and Piping and
(3.3.1-76) lining/coating Ducting

degradation Components
.... _3-323(B.2.22)

3-323

Steel piping, piping Loss of material Inspection of Internal No 
components, and du~ to general, Surfaces in 
piping elements pitting, and Miscellaneous Piping 
exposed to moistair crevice and Ducting 
or cO!ldensation corrosion Components 
(internal) 
(3.3.1-71 ) 

., . 

St!:'lel HVAC ducting , Loss of ma~erial Inspection of Internal No 
and 90mponents due to general, Surfaces in 
internal surfaces' pitting, crevice, Miscellaneous Piping 
exposed to and (for drip and Ducting 
condenSation pans and drain C<?mponents 
(internal)" ' lines) 
(3.3.1-72) microbiologically 

, influenced 
c0r-0sion 

Steel crane structural Loss of material Inspection of No 
girders in load due to general Overhead Heavy 
handling system cO,rTosion Load and Light Load 
exposed to air~ (Related to 
indoor uncontrolled Refueling) Handling, 
(external)' ' ; 

Systems .J 

(3.3.1-73) 

Steel cranes - ~jls Loss of material Inspection of No 
exposed to air - due to Wear Overhl3'ad,He~vy 
indoor uncontrolled" Load arid' Light Load 
(external) , (!~elated to ' 
(3;3.1~74) ~efueling), ljaMling 

Sxstems' 

Elastom(3fseals and H~rdening a~d Open~tycle Cooling No 
components eXP9s!3d loss of strength Water Syste'm j 

to raw water due to elastomer 
(3.3.1-75) " d~ra~ation;' 

, loSs of material 
, due to erosion 

Steel piping, piping' LQss o{tri~teriai' Open~CycleCooling No 
components, and, ,due,to genf;lral, Water System 
piping elements pitting, crevice, 
(without lining! and ' 
coating or with microbiologically 
degraded influenced 
lining/coating) corrosion, 
exposed to raw water fouling, and 
(3.3.1-76) 'linhig!coating 

degradation 

3:-323 

Inspection of 
Internal 
Surfaces in 
Miscellaneous 
Piping and 
Ducting 
Components 
(B.2.22) 

Inspection of 
Internal 
Surfaces in 
Misce"an'eous 
Piping and 
'Ducting 
Components 
(B.2.22) 

Consistent with 
GALL Report 

Consistent with 
GALL Report"-

Inspection of Consistent with 
Overhead HeaVy GALL Report 
Load and Light 
Load (Related to 
RefUeling) , 
Handling 
Systems 
Prpgram 
(8.2.23) 

No(applicable 

t:'Iot applicable 

Not Applicable to 
BVPS (See SER 
Section 3.32.1;1) 

Not Applicable to 
BVPS (See SER 
Section 3.3.2. U) , 

Open-Cycle Consistent with the 
Cooling Water GALL Report 
System'(B.2.32), " 
andlrispectlon (See SER 
of internal Section 3.3.2.1.4) 
Surfaces in 
Miscellaneous 
Piping and 
Dueting 
COI11POnents 
(B..,~.2~) 



Component Group Aging Effect/ AMP in GALL Further A MP` In LRAt' Staff~Evaluation,
(GALL Report Mechanism Reort Eauto Splmns

IternNo.). In GALLJ or~
__________ ________ __________ RepRt Aende'nts

Steel heat exchanger Loss of material Open-Cycle Cooling No Open-Cycle Consistent with the
components exposed due to general, Water System Cooling Water GALL Report
to raw-water pitting, crevice, System (B.2.32),
(3.3.1-77) galvanic, and and Inspection (See SER

micr'biologically of Internal Section 3.3.2.1.4)

influenced Surfaces in
corrosion, and Miscellaneous
fouling Piping and

Ducting.
Components
(B21.22) •_ _

Stainless steel, LOss of material. Open-Cycle Cooling, No Open-Cycle Consistent with
nickel-alloyý and, due to pitting Water System Cooling Water GALL Report
copper alloy piping, and crevice ( System (B.2.32),
piping components, corrosion and Inspection (See SER

and piping elements of Internal Section 3.3.2.1.4)

exposed to raw.water Surfaces in
(3.3.1-78) miscellaneous

Piping and
Ducting
Components

_B.2.22)

Stainless steel Loss of material Open-Cycle Cooling No' Open-Cycle Consistent with
piping,pipg due to:pitting Water System Co"ooling Water GALL Report

components, and and crevice System (B.2.32),
piping elements corrosion, and and Inspection (See SER

exposed to raw water fouling of Internal Section 3.3.2.1.4)

(3.3.1-79) Surfaces in
Miscellaneous
Pipifg and

" ' . Ductin~g

Components
__ _ _ _ _ _ _ _ __ __ _ __ __ _ __... ..__ __ __ _ (B.2.22).• __ _ __ _ ._ _

Stainless steel anrd, Loss of material Open-Cycle Cooling No Op.enCycle Consistent with the
copper alloy piping, due to pitting, Water System Cooling Water GALL Report
piping comp9nents, crevice, and System' (B.2.32)
andi, piping elements, microbiologically
exposed to raw water influenced
(3.3.1-0) corrosion

Copper alloyi pi~iiig, Loss.of material Open-C'cle Cooling No Open-Cycle Consistent with
piping comp I onents,. due to pitting, Water System Cooling Water GALL Report
and pipi6g.elements, crevice, and System (B.2.32),
exposed to raw water microbiologically and inspection (See SER
(3.3.1-81) influenced of Internal Se t tion 3.3.2.1.4)

corrosion, and 'Suraes in
fouling- Miscellaneous

Pipirigand
Ducting.
Components

_ __ ,__ (B.2.22) . _

3-324

Steel heat exchanger Loss ofniaterial 
components exposed due to general, 
to raw water pitting, crevice, 
(3.3.1-77) galvanic, and 

microbiologically 
influenced ' 
corrosion', and 
fouling' 

Open-Cycle Cooling , No 
Water System 

Stainless steel, 
nickel-alloy,and, 
copper alloy piping, 
piping compon~nts, 
and piping elemel"lts 
exposed to raw ,water 
(3.3.1-78) , ',,' , 

Lbssof ll1aterial Open-Cycle Cooling, No 
, due to pitting Water System ' 

and ~revice 
corrosion 

" , 

Stainle~,steel' LosS of material 
piping, piping , due to pitting :' 
qor:npon~~t$,C!nd and crevice ' 
piping elementscorro~ion, and 
exposed t9' raW' water fouling 
(3.:3.1::79) , 

, . 
bp~n~Cycle Cooling ! No' 
Water System 

StainleSsst~e(and' Loss ofmat~rial Operi~Cycle Cooling 'N6 
,cop~ralloy,piPi6g, due to pitting, ' Water System 

piping'corri'pq6ents, crevice, and 
ariCl Piping,ete,merits,' microbi()logically 
~xpo$eclto fa';;; w;;tter influenced 

" (3:3~1~O) ," ,,'I' corroSIon 

6bpp~r alloy~itiAg~ LOS$ofmateiial 
. piplng'eqli:lpor'le'rifs, ' due to pitting,j 
~nd piping;~I~!n~~ts, crevice, and 
exposed torew'water microbiologically 
(3,3:1-81) ',' influen~d ' , 

corrosion, and' 
fouling" 

Open-Cycle Cooling' No 
Water System " 

3-324.' 

, Open-Cycle Consistent with the 
Cooling Water GALL Report 
System (a.2.32), 
and Inspection (See. SER 
of Intemal Section 3.3.2.1.4) 
S'urfaces in 
Miscellaneous 
Piping 'and " 
Dliqting 
Components' 
<!f2)2) " 

6peri~CYCle • Consistent with 
CoOling Water GALL Report 
System (8.2.32), ' 

, and Inspection (~ee, SER 
oflnterrial SectIon 3.3.2.1.4) 
SurfaCes in 

, Mis6'ellaneous 
Piping and " 
Ducting, ' ' 
Components 

/ (8.2:22)" 

, ,Operi",Cycle ,'Consistent 'with 
,/ Coolirig Water' ' GALL Report 

SYstem (B:2.32), ' " 
and Inspection '" (See SER 
qflritemal Section 3.3.2.1.4) 
Suiiaees in , 
Miscellaneous 
,Pipj~g and 
'Ducting 

" CQrfipoQents 
(~;~;22) 

" <. 6~t:ln~Cyd~' Consistent with the 
, c:~oUrig,vvater " GALL Report I.. 

System ~~.2~32) ':. 

,Open:Cycle Consistent with 
Cooling Water GALL Report 

'System (8~2.32), '/ 
,andlnspection (See SER 
oflntemal ' Section 3.3:2.1.4) 
Surla~s:in 

, 'MiscEillarieous' 
pjpiryg'and> 
Ducting, 
Co,!,pgnents 
(8.2.22) 

i 
,/ 



ComponentGroup -Agg I etV AMP In ýGALL uhr PIn•EStaff Evaluationn
Report ReGort

•Ite No.i) -•Rpor yAm.en ment-

Copper alloy heat Loss of, material Open-Cycle Cooling No Open-Cycle Consistent with
exchanger due to pitting, Water System Cooling Water GALL Report
components exposed crevice, System (B.2.32),
to raw water galvanic, and and Inspection (See SER
(3.3.1-82) microbiologically of Internal Section 3.3.2.1.4)

influenced Surfaces in
corrosion, and Miscellaneous
fouling Piping and

Ducting
Components

_ _ _ _ _(1§2.22) .

Stainless steel and Reduction of Open-Cycle Cooling No Open-Cycle Consistent with
copper alloy hieat heat transfer Water System Cooling Water GALL Report
exchanger tubes due to fouling System J(B.2.32)
exposed to raw water and Fire Water
(3.3.1-83)1 .... . __ m_ __n System (B.2.17) __

Copper 6lloy Loss of material Selective Leaching of No. Selective Consistent with
>.15% Zn piping, due to selective Materials Leaching of GALL Report
piping components, leaching. Materials
piping elements, and (B.2.36)
heat exchanger .
components exposed
to raWwater,--treated
water, or. closed

c6l ` .:n`'eý, coolig. wat er
(3.3.1 ;4) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Gray 'cast iron pipjng, Loss of material Selective Leaching of No Selective Consistent with
piping components, due to-selective Materials Leaching of GALL Report
and piping elemnents leaching Materials
exposeidto soil, raw (B.2.36)
water, treate•d water,
or close4-cycle
coolingiwater,(3.3.145) ________________

Structural steel Inew Loss of material Structures Monitoring No Not applicable Not Applicable to
fuel stoIrage rack due to-general, Program BVPS (See SER
assemibly) exposed pitting, and Section 3.3.2.1.1)
to.air - indoor crevice
uncontrolled ' corrosion
(external):,
(313.1-86) .. _ __--

Borafiex spent fuel Reduction of Boraflex Monitoring No Not applicable Not Applicable to
storage racks neutron- BVPS (See SER
neutron-absorbing absorbing Section 3.3.2.1.1)
sheets exposed to capacity due to
treated borated water boraflex
(3.3.1-87) degradation -_ .

3-325

Copper alloy heat Loss of, material 
exchanger due to pitting, 
components exposed crevice, 
to raw water . galvanic, and 
(3.3.1-82) microbiologically 

",' " 

influenced 
corrosion, and 
fouling 

Stainless steel and Reduction of 
copper alloy heat heaitran,sfer 
exchanger tubes due to fouling 
exposed to raw water . 
(3 .. 3.1-8~),' - .' 

Open-Cycle COOling No 
Water System 

Open-Cycle Cooling ~o 
Water Syst~m 

Copper ~lIoy .•... 
>: 15%Zq:piping, 
pipirjg components, 

Loss of material Selective Leaching of No _ , 
due to selective· Materials • . . 
leaching 

· piping elements, and 
· ~e~texchahger

components exposed 
t9 'icl~:_~~i~r"Jre~ted 
watei'n:i{'closed ' . 
cy~itii¥,olingwater 

· (3:~:1-'84)i' .: .. , . , 

· Gray cast iron piping: Loss of material Selective Leaching of No 
." pipingcOr!iponer:its, . due to selective Materials 

and piping elements leaching - .. ' . 
Etxp()~edJo,~o,i,raw . 
Water,·tfe~teCi 'water, 

· or closediCyde 
cooling,~ater 

· (3.3.1135) 

Strycturill.steel.( new 
fu.el!?tor:age. rcick . 
8l:1serhbly) 'exposed 
to, air - il'ldoo'r" 
uncontrolled' 
(eXtemal); 
(3:3.1~6), 

Loss of material 
due to general, 
pitting, and" 
crevice' 
cOrrosion 

,,' 

Structures Monitoring No 
Program' '" 

Boraflex,spent fuel Reduction of Boraflex Monitoring No 
st9~age racks < neutron-
l1i:lutron-abs6rbing ab!;orbing 
sheets exposed-to capacity due to 
treated' bciratedwater borciflex 
(~.3.1-87) de{jradation 
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Open-Cycle Consistent with 
Cooling Water GALL Report 
System (B.2.32), 
and Inspection (See SER 
of Intemal Section 3.3.2.1.4) 
Surfaces in 
Miscellaneous 
piping abd 
Ducting 
Components 
(B:2~2?)' . 

< Open-Cycie 
· Opoling Water 
· System (B.2,32) 

and Fire Water 
.S_Y~!e,m(6..'2 ,,17) 

Sele:ctive 
· L~aching of 

Materials 
(B.2.36) 

Selective 
Leaching of 
Materials' 
(B.~.3~) 

Not applicable 

Consistent with 
GALL Report 

Consistent with 
GALL Report 

Consistent with 
GALL Report 

Not Applicable to 
BVPS(See SER 
Section 3.3;2.1.1) 

Not appliCable Not Applicable to 
BVPS (See SER 
Section 3:3.2.1.1) 



•Compo•''nent'Gr•U'p'-•, "Aging-EffectV. AMP:in GALL. Furtheir':; AMP -pin LRA, Staff Evaluation,:"!:(GALL Repor'ti•, :.iMechianism-i i:; !7Report; ' :( ,Evaluation. .suiplements,.-..." ' ..

-~~~,o Rpr Amnments

Aluminum and Loss of material Boric Acid Corrosion No Boric Acid Consistent with
copper alloy due to boric acid Corrosion GALL Report
> 15% Zn piping, corrosion (B.2.7)
piping components,.
and piping elements
exposed to air with
borated water
leakage
(3.3.1-88)

Steel bolting and Loss of material Boric Acid Corrosion No Boric Acid Consistent with
external surfaces due to boric acid Corrosion GALL Report
exposed to air with corrosion (B.2.7)
borated water
leakage(3.3.1-89) ____ __ ____

Stainless steel and Cracking due to Water Chemistry No Water Chemistry Consistent with
steel with stainless stress corrosion (B.2.42) GALL Report
steel cladding piping, cracking
piping components, .
piping elements,
tanks, and fuel
storage racks
exposed to treated
borated water> 60*C
(>140TF)
(3.3.1-90) ..... ,

Stainless steel and Loss of material Water Chemistry No Water Chemistry Consistent with
steel with stainless due to pitting (B.2.42) GALL Report
steel cladding piping, and crevice,
piping comp'onents, corrosion
and piping elemenits
exposed to treated.
borated water
(3.3.1-91) .. __,,

Galvanized steel None None No None Consistent with the
,piping, piping GALL Report
components, and
*pip!ng elements
exposed to air -
indoor uncontrolled
(3.3.1-92).
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Aluminum and 
copper alloy 
> 15% Zn piping, 
piping components,. 
and. piping elements 
exposed to air with 

. bo.ratedwater 
leakage 
(3.3.1-88) 

Steel bo.lting and 
external surfaces 

. exposed to. air with 
borated water 
leCiksge 
(3.3.1-89) 

Loss of material Boric Acid Corro.sion No. 
due to bo.ric acid 
corro.sion 

Loss o.f material Boric Acid Co.rrosio.n No 
due to boric acid 
co.rrosio.n 

Stainless steel and. Cracking due to Water Chemistry No 
steel with stainless stress corrosion 
ste~1 cladding piping, cracking 
piping components, 
piping ele'11erts, . 
tanks, and fuel 
sto~ger8cks. ) 
exposed to treated 
borated water>60oG 
(> 140°F) 
(3.3.1-90) 

.' . .. 

Stainless steel and 
steel' With. stainless 
steel CI.~qding piping, 
pipingcpmp'onents, 
and piping elements 
exposed ,to treated 
borated water 
(3:3.1~91 ) 

Loss o.f material Water Chemistry 
due to pitting 
and crevice 
corro.sio.n 

- '" . 
Galvanized;steel None 
piping, p!ping' . 
components, and 
piping 'elements 
exposed to air -
Indoor uncontrolled 
(3.3.1:92) .' 

None 

3-326 

No. 

No. 

Boric Acid 
Corro.sion 
(B.2.7) 

Bo.ric Acid 
Corrosio.n 
(B.2.7) 

Co.nsistent with 
GALL Repo.rt 

Consistent with 
GALL Repo.rt 

Water Chemistry Consistent with 
(B.2.42) GALL Report 

Water Chemistry Co.nsistent with 
(B.2.42) GALL Report 

None Consistent with the 
GALL Report 



ICompon Ient Group Agi1ng ,Effectl AMP In GALL Further AMP In LRA," Staff Evaluation
(GALL Report Miechanlsm.ý Report Evaluation Supplements,

Item No.) In CALL or
Report Amendments

Glass piping None None No None Consistent with the
elements exposed to GALL Report
air, air - indoor
uncontrolled
(external), fuel oil,
lubricating oil, raw
water, treated water,
•and treated borated
water
(3.3.1-93)..

Stainless steel and None None No None Consistent with the
nickel-alloy piping, GALL Report
piping components,
and piping elements
exposed to air -
indoor uncontrolled
(external)
(3.3.1-94)Y

Steel and aluminum None None No None Consistent with thepiping, pipIng GALL.Report
components, and
piping elements
exposed toair -
indoor controlled
(external)
(3.3.1-95) .

Steel and stainless None None No None Consistent with the
steel piping, piping GALL Report
components, and
piping elements in
concrete
(33'.1-96) ___

Steel,, stainless steel, None None No None Consistent-with the
aluminum, and GALL Report
copper alloy piping,
piping.comnponents,
and pipin•g elements
exposed to gas
(3.3.1-97)...

Steel, staineibss steel, None None No None Consistent with the
and copper alloy GALL Report
piping, piping
components, and
piping elements
exposed to driedair(3.3.1-98) _______ ________
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Glass piping None 
elements exposed to 
air, air- indoor 
uncontrolled 
(external), fuel oil, 
lubricating oil, raw 
water, treated water, 
'and, treated borated 

,water, , 
(3.3.1-~3), 

Stainless steel and 
nickel-alloy piping, 
piping cOmponents; 
and piping elements 
exposed to aii' -

, indoor uncontrolled 
(external) 
(3.3_:1-94) . 

Steef and aluminum 
piping, piping 
components, and 
piping elements 
eXP9Sed to air -
indoor controlled 
(eXternal) 
(3.3~·1-95) 

Steel and stainless 
steel' pipiri9,pipi~g 
compone~ts,~nd 
pipirg,eleril~rits in 
concrete: 

, (3.3:1-~6) , 
" 

Steel, stainless steel, 
aluminum, and 
ccipperalloy piping, 
piping 'Components, 
and piping'elemehts 
exposed to gas 
(3:,3.1-97) , 

Steel, stalrlieSsst~el, 
arid cop~r alloy 
piping, piping 
components, and 
piping elements 
exposed to dried air 
(3.3.1-9,8) 

None 

None 

None 

None 

None 

None No 

None No 

None No 

None No 

None No 

None No 
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None 

None 

None 

None 

None 

None 

Consistent with the 
GALL Report 

Consistent with the 
GALL Report 

Consistent with the 
GALLReport 

Consistent with the 
GALL Report 

Consistent with the 
GALL Report 

Consistent with th'e 
GALL Report 



'.'Component Group ',iAging Effect,:. AMP.In GALL Fu,;::rther: IIAMPIn LRA, '.Staff Evaluation
,(GALL Repoirt ;'Mechanismr Reort p Evaluatin supplements,

Item No.) In, GALL or,,
___ ___ __ ___ ________ ___________ ep'ort Amendmenits"

Stainless steel and None None No None Consistent with the
copper alloy GALL Report
< 15% Zn piping,
piping components,
and piping elements
exposed to air with
borated water
leakage
(3.3.1-99)

The staff's review of the auxiliary systems component groups followed. any one of several
approaches. Oneapproach, documented in SERSection 3.3.2.1, reviewed AMR results for
components that the applicant indicated are consistent with the GALL Report and require no
further evaluation. Another approach, documented in SER Section 3.3.2.2, reviewed AMR
results for components that the applicant indicated are consistent with the GALL Report and for
which further evaluation is recommended. A third approach, documented in SER
Section 3.3.2.3, reviewed AMR results for components that the applicant indicated are not
consistent with, or not addressed in, the GALL Report.'The staffs review of AMPs credited to
manage or monitor aging effects of the auxiliary systems components is documented in SER
Section 3.0.3.

3.3.2.1 AMR Results Consistent with the.GALL Report

LRA Section 3.3.2.1 identifies the materials, environments, AERMs, and the following programs
that manage aging effects for the auxiliary systems components:

" Bolting Integrity Program

* Boric Acid Corrosion Program

* Buried Piping and Tanks Inspection Program

* Closed-Cycle Cooling Water System Program

* External Surfaces Monitoring Program

* Fire Protection Program

" Fire Water System Program

" Flow-Accelerated Corrosion Program

" Fuel Oil, Chemistry Program

* Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
Program

• Lubricating Oil Analysis Program

• One-Time Inspection Program

• Open-Cycle Cooling Water System Program
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"ConiponentGt6u: .]Aglri·g Effecti' .: .'~·AM·Pin. GALL .. '>., Furthe~r'; ." ~MP; In LRA, . Staff Evaluation 
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A
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( .. ~;;.,.;: ....•.. /.' '..: .. ·~L;:'·i ~<.;/.·;:~·.:;:."".·:c·.' : <;.:::) :'t·}~,p~t1·.//:l'~~~~§~~~r I', 
Stainless steel and None 
copper alloy 
< 15% Zn piping, 
piping components, 
and piping eleme.nts 
exposed to air with 
borated water . 
leakage 
(3.3.1-99) 

. . . 

None No None Consistent with the 
GALL Report 

The staffs review of the auxiliary systems component groups followed anyone of several 
approaches. One approach, documented in SER$ection 3.3.2.1, reviewed AMR results for 
components .that the' applicant indicated are consistent with the GALL Report and require no 
further evaluation. Another approach, documented in SER Section 3.3.2.2, reviewed AMR 
results fqr cOmponents that the applicant indicated are consistent with the GALL Report and for 
whichfurthef evaluation is recommended. A third approach, documented in SER . 
Section 3.3.2.3, reviewed AMR results for components that the applicant indicated are not 
consistent with, or not addressed in, the GALL Report. The staffs review of AMPs credited to 
manage or monitor aging effects of the aqxiliary .systemscomponents is documented in SER 
Section 3.0.3. " 

3.3.2.1 AMRResults Consistent withtbeGALL Report 

LRA Section 3.3.2.1 identifies the materials, environments, AERMs, and the followihg programs 
thc:it manage aging effects for the auxiliary systems components: 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Bolting Integrity Program 
. - ) 

Boric Acid Corrosion Program 

Buried Piping and Tanks Inspection Program 

Closed';Cycle Cooling Water System Program 

Extern~i Suiiaces Monitoring Program 

Fire p.r9tection Program. 

'Fi're~Wc:lter System Program 

Flow~Aqcelerated : CorrQsion Prog ram 

Fuel OilCl1emistry Program 
(' 

Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components 
P~g~m ." 

Lubricating Oil Analysis Program 

. One-Time Inspection Program 

Open.,.Cycle Cooling Water System Program 
\ 

3-328 



" Selective Leaching of Materials Inspection Program

" Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program

" Water Chemistry Program

LRA Tables 3.3.2-1 through 3.3.2-32 summarizes AMRs for the auxiliary systems components
and indicates AMRs claimed to be consistent with the GALL Report.

For component groups evaluated in the GALL Report for which the applicant claimed
consistency with the report and for which it does not recommend further evaluation, the staff's
audit and review determined whether the plant-specific components of these GALL Report
component groups were bounded by the GALL Report evaluation.

The applicant noted for each AMR line item how the information in the tables aligns with the
information in the GALL Report. The staff audited those AMRs with notes A through E indicating
how the AMR is consistent with the GALL Report.

Note A indicates that the AMR line item is consistent with the GALL Report for component,
material, environment, and aging effect. In addition, the AMP is consistent with the GALL Report
AMP. The staff audited these line items to verify consistency with the GALL Report and validity
of the AMR for the site-specific conditions.

Note B indicates that the AMR line item is consistent with the GALL Report for component,
material, environment, and aging effect. In addition, the AMP takes some exceptions to the
GALL Report AMP. The staff audited these line items to verify consistency with the GALL
Report and verified that the identified exceptions to the GALL Report AMPs have been reviewed
and accepted. The staff also determined whether the applicant's AMP was consistent with the
GALL Report AMP and whether the AMR was valid for the site-specific conditions.

Note C indicates that the component for the AMR line item, although different from, is consistent
with the GALL Report for material, environment, and aging effect. In addition, the AMP is
consistent with the GALL Report AMP. This note indicates that the applicant was unable to find
a listing of some system components in the GALL Report; however, the applicant identified in
the GALL Report a different component with the same material, environment, aging effect, and
AMP as the component under review. The staff audited these line items to verify consistency
with the GALL Report. The staff also determined whether the AMR line item of the different
component was applicable to the component under review and whether the AMR was valid for
the site-specific conditions.

Note D indicates that the component for the AMR line item, although different from, is consistent
with the GALL Report for material, environment, and aging effect. In addition, the AMP takes
some exceptions to the GALL Report AMP. The staff audited these line items to verify
consistency with the GALL Report. The staff verified whether the AMR line item of the different
component was applicable to the component under review and whether the identified
exceptions to the GALL Report AMPs have been reviewed and accepted. The staff also
determined whether the applicant's AMP was consistent with the GALL Report AMP and
whether the AMR was valid for the site-specific conditions.
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Selective Leaching of Materials Inspection Program 

Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program 

• Water Chemistry Program 

LRA Tables 3.3.2-1 through 3.3.2-32 summarizes AMRs for the auxiliary systems components 
and indicates AMRs claimed to be consistent with the GALL Report. 

For component groups evaluated in the GALL Report for which the applicant claimed 
consistency with the report and for which it does not recommend further evaluation, the staff's 
audit and review determined whether the plant-specific components of these GALL Report 
component groups were bounded by the GALL Report evaluation. 

The applicant noted for each AMR line item how the information in the tables aligns with the 
information in the GALL Report. The staff audited those AMRs with notes A through E indicating 
how the AMR is consistent with the GALL Report. 

Note A indicates that the AMR line item is consistent with the GALL Report for component, 
material, environment, and aging effect. In addition, the AMP is consistent with the GALL Report 
AMP. The staff audited these line items to verify consistency with the GALL Report and validity 
of the AMR for the site-specific conditions. 

Note B indicates that the AMR line item is consistent with the GALL Report for component, 
material, environment, and aging effect. In addition, the AMP takes some exceptions to the 
GALL Report AMP. The staff audited these line items to verify consistency with the GALL 
Report and verified that the identified exceptions to the GALL Report AMPs have been reviewed 
and accepted. The staff also determined whether the applicant's AMP was consistent with the 
GALL Report AMP and whether the AMR was valid for the site-specific conditions. 

Note C indicates that the component for the AMR line item, although different from, is consistent 
with the GALL Report for material, environment, and aging effect. In addition, the AMP is 
consistent with the GALL Report AMP. This note indicates that the applicant was unable to find 
a listing of some system components in the GALL Report; however, the applicant identified in 
the GALL Report a different component with the same material, environment, aging effect, and 
AMP as the component under review. The staff audited these line items to verify consistency 
with the GALL Report. The staff also determined whether the AMR line item of the different 
component was applicabl~ to the component under review and whether the AMR was valid for 
the site-specific conditions. 

Note D indicates that the component for the AMR line item, although different from, is consistent 
with the GALL Report for material, environment, and aging effect. In addition, the AMP takes 
some exceptions to the GALL Report AMP. The staff audited these line items to verify 
consistency with the GALL Report. The staff verified whether the AMR line item of the different 
component was applicable to the component under review and whether the identified 
exceptions to the GALL Report AMPs have been reviewed and accepted. The staff also 
determined whether the applicant's AMP was consistent with the GALL Report AMP and 
whether the AMR was valid for the site-specific conditions. 
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Note E indicates that the AMR line item is consistent with the GALL Report for material,
environment, and aging effect, but credits a different AMP. The staff audited these line items to
verify consistency with the GALL Report. The staff also determined whether the credited
AMP would manage the aging effect consistently with the GALL Report AMP and whether the
AMR was valid for the site-specific conditions.

The staff audited and reviewed the information in the LRA. The staff did not repeat its review of
the matters described in the GALL Report; however, the staff did verify that the material
presented in the LRA was applicable and that the applicant identified the appropriate GALL
Report AMRs.

The staff reviewed the LRA to confirm that the applicant: (a) provided a brief description of the
system, components, materials, and environments; (b) stated that the applicable aging effects
were reviewed and evaluated in the GALL Report; and (c) identified those aging effects for the
engineered safety features ESF components that are subject to an AMR. On the basis of its
audit and review, the staff determines that, for AMRs not requiring further evaluation, as
identified in LRA Table 3.3.1, the applicant's references to the GALL Report are acceptable and
no further staff review is required, with the exception of the following AMRs that the applicant
had identified were consistent with the AMRs of the GALL Report and for which the staff felt
were in need of additional clarification and assessment. The staff's evaluations of these AMRs
are provided in the subsections that follows.

3.3.2.1.1 AMR Results Identified as Not Applicable

In LRA Table 3.3.1, item 40, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because no BVPS AMR line items roll up to this item. The staff
reviewed the documentation supporting the applicant's AMR evaluation and confirmed the
applicant's claim that BVPS has no steel tanks in diesel fuel oil system exposed outdoor air.
Therefore, the staff agrees with the applicant's determination that the corresponding AMR result
line in the GALL Report is not applicable to BVPS.

In LRA Table 3.3.1, items 45 and 55, the applicant states that the corresponding AMR result
lines in the GALL Report is not applicable because no BVPS AMR line items roll up to these
items. Therefore, the staff agrees with the applicant's determination that the corresponding AMR
result lines in the GALL Report is not applicable to BVPS.

In LRA Table 3.3.1, item 57, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because no BVPS AMR line items roll up to this item. Therefore,
the staff agrees with the applicant's determination that the corresponding AMR result line in the
GALL Report is not applicable to BVPS.

In LRA Table 3.3.1, items 65 and 67, the applicant states that the corresponding AMR result
lines in the GALL Report is not applicable because no BVPS AMR line items roll up to these
items. Therefore, the staff agrees with the applicant's determination that the corresponding AMR
result lines in the GALL Report is not applicable to BVPS.

In LRA Table 3.3.1, item 74, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS aging evaluation of crane components considers
loss of material due to wear to be an insignificant contributor to loss of material due to relatively
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infrequent crane use. The staff reviewed this statement, and in RAI 4.7.6-1, dated July 24, 2008,
the staff asked the applicant to provide number of cranes' cycles. In its response dated July 24,
2008, the applicant provided the number of cranes' cycles accumulated to date as well as the
crane cycle limit. In all cases, the actual accumulated cycles were several orders of magnitude
less than that of the limits. On this basis, the staff agrees with the applicant's determination that
the loss of material due to wear for steel cranes rails exposed to indoor uncontrolled air is not
applicable to BVPS.

In LRA Table 3.3.1, item 75, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because BVPS does not have elastomer components subject to
AMR that are exposed to raw water. The staff reviewed the documentation supporting the
applicant's AMR evaluation and confirmed the applicant's claim that BVPS has no elastomer
seals and components exposed to raw water. Therefore, the staff agrees with the applicant's
determination that the corresponding AMR result line in the GALL Report is not applicable to
BVPS.

In LRA Table 3.3.1, items 86 and 87, the applicant states that the corresponding AMR result
lines in the GALL Report is not applicable because no BVPS AMR line items roll up to these
items. The staff reviewed the documentation supporting the applicant's AMR evaluation and
confirmed the applicant's claim that BVPS has no structural steel (new fuel storage rack
assembly) exposed indoor uncontrolled air and that BVPS has no boraflex spent fuel storage
racks neutron-absorbing sheets exposed to treated borated water in scope. Therefore, the staff
agrees with the applicant's determination that the corresponding AMR result lines in the GALL
Report is not applicable to BVPS.

3.3.2.1.2 Cracking Due to Stress Corrosion Cracking in Stainless Steel Components Exposed
to a Treated Water Greater Than 60 °C [140 OF]) Environment

In LRA Section 3.3 and in LRA Tables 3.3.2-5, 3.3.2-25, and 3.3.2-26, the applicant provides its
component-specific AMRs for managing cracking due to stress corrosion cracking (SCC) in
stainless steel or steel with internal stainless steel clad piping, piping components, piping
elements, and heat exchanger components under internal exposure to a treated water (greater
than 60 OC [140 OF]) environment. The AMR line items are applicable to the following systems
and components:

* BVPS Unit 2 batch tank -jacket heat exchanger in the chemical and volume control

system

* heat exchanger shells /channels in the radiation monitoring system and the reactor plant
sample system

* piping components and valve bodies in the radiation monitoring system and the reactor
plant sample system

In these AMR line items, the applicant identified that these AMR items are aligned to AMR 38 in
Table 3 of the GALL Report, Unit 1, and to GALL AMR VII.E4-15. The applicant identifies that,
for components or commodity groups specified in these AMRs, the applicant credits: (1) its
Water Chemistry Program to manage cracking due to SCC in these stainless steel component
surfaces under exposure to a treated water (greater than 60 *C [140 OF]) environment, and (2)
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its One-Time Inspection Program to verify the effectiveness of the Water Chemistry Program in
managing this aging effect.

In AMR item 38 in Table 3 of the GALL Report, Volume 1, and in AMR item VII.E4-15 of the
GALL Report, Volume 2, the staff identifies that cracking due to SCC is an applicable aging
effect requiring management for stainless steel BWR shutdown cooling system components
exposed to a treated water (greater than 60 0C [140 OF]) environment. In these AMRs, the GALL
Report recommends that the Water Chemistry Program and the BWR Stress Corrosion
Cracking Program be credited to manage cracking due to SCC in the BWR shutdown cooling
system component surfaces that are exposed a treated water (greater than 60 °C [140 IF])
environment.

The staff reviewed the information for the component specific AMRs in LRA Tables 3.3.2-5,
3.3.2-25, and 3.3.2-26 that the applicant has aligned to LRA AMR item 3.3.1-38 against the
staff's recommendations in AMR item 38 in Table 3 of the GALL Report, Volume 1, and
AMR item VII.E4-15 of the GALL Report, Volume 2.

The reactor units at BVPS are Westinghouse-designed PWRs. The staff verified that the
recommendations in AMR item 38 in Table 3 of the GALL Report, Volume 1, and AMR item
VII.E4-15 of the GALL Report, Volume 2, pertain only to the management of cracking due to
SCC in BWR shutdown cooling system stainless steel piping components/elements or steel
piping components/elements with internal stainless steel cladding under exposure to a treated
water (greater than 60 0C [140 IF]) environment. The staff verified that the applicant has
identified that the following stainless steel based auxiliary system components are exposed to a
treated water (greater than 60 0C [140 OF]) environment is similar in its environmental conditions
to the BWR treated water (greater than 60 °C [140 OF]) environment:

BVPS Unit 2 batch tank -jacket heat exchanger in the chemical and volume control
system

heat exchanger shells /channels in the radiation monitoring system and the reactor plant
sample system

piping components and valve bodies in the radiation monitoring system and the reactor
plant sample system

The staff verified that the applicant conservatively identified cracking due SCC is an applicable
AERM for the components surfaces that are exposed to the treated water (greater than 60 °C
[140 OF]) environment. The staff finds this to be an acceptable approach to aging management
because the applicant has conservatively identified that the treated water (greater than 60 °C
[140 OF]) environment at BVPS has similar environmental conditions to the treated water
(greater than 60 °C [140 OF]) environment for BWR-designed reactors, and because, consistent
with the recommendations in GALL AMR VII.E4-15, the applicant has identified that cracking
due to SCC is an applicable AERM for the stainless steel components that are exposed to this
environment.

The staff noted that in GALL AMR VII.E4-15, the staff recommends that the BWR Water
Chemistry Program and the BWR Stress Corrosion Cracking to manage cracking due to SCC in
the stainless steel BWR component surfaces that are exposed to a BWR treated water (greater
than 60 °C [140 OF]) environment. The staff noted that the recommendations in GALL AMR
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VII.E4-15 to credit the BWR Stress Corrosion Cracking Program, in part, to manage cracking
due to SCC in stainless steel BWR shutdown cooling system components is applicable to BWR-
designed facilities, which already have BWR Stress Corrosion Cracking Program within the
scope of their CLBs. GALL AMR VII.E4-15 also recommends that the BWR Water Chemistry
Program be credited to manage the aging effect of cracking due to SCC in the stainless steel
BWR shutdown cooling components that are exposed to a treated water (greater than 60 °C
[140 OF]) environment.

The staff verified that the applicant credited its PWR Water Chemistry Program, in part to
manage cracking due to SCC in these stainless steel auxiliary system components as a result of
exposure to a treated water (greater than 60 OC [140 OF]) environment. The staff finds this to be
acceptable because this AMP is the AMP at BVPS that is analogous to the BWR Water
Chemistry Program for BWR-designed facilities.

The staff also noted that the applicant credited its One-Time Inspection Program as the
monitoring program to manage cracking due to SCC in these components. The staff also noted
that this program may not have inspection methods, inspection frequencies, monitoring criteria
or acceptance criteria that are analogous to those that would be credited in the BWR Stress
Corrosion Cracking Program for a BWR-designed facility. In RAI 3.3.2.1.X-1, the staff requested
further clarification on how the One-Time Inspection Program would be used to manage
cracking due to SCC in these auxiliary system components and additional justification on why
the One-Time Inspection Program is considered to be a valid AMP to manage this aging effect.

The applicant responded to RAI 3.3.2.1 .X-1 in a letter dated July 21, 2008. In its response, to
the first part of RAI 3.3.2.1.X-1, dated July 21, 2008, the applicant explained that the One-Time
Inspection Program is sufficient to confirm that "cracking" is being adequately managed by the
Water Chemistry Program. The applicant explained that it used the EPRI Mechanical Tools as
the primary aging evaluation reference. Cracking due to stress corrosion cracking (SCC) is an
applicable aging effect requiring management (AERM) that may occur to stainless steel
components in that they are exposed to treated water environments at temperatures above
140 OF, but only if oxygen or chlorides are present in concentrations above SCC thresholds. The
applicant stated that the BVPS Water Chemistry Program manages cracking by control of these
ingress and concentration of dissolved oxygen, sulfate, and halide (i.e. chlorides, fluorides,
iodide, and bromide contaminants. Therefore, the Water Chemistry Program is expected to
manage cracking such that the aging effect does not occur, or is occurring very slowly. The
applicant stated that consistent with the GALL Report description of the AMP XI.M32, "One-
Time Inspection," program, the BVPS One-Time Inspection Program will provide verification is
credited to verify of the effectiveness of the Water Chemistry Program in managing cracking in
these components.

The applicant stated that its methodology invoked for the GALL Report row assignment
precluded comparison to a GALL Report row outside the "parent" chapter of the system if that
row specified that "Further Evaluation" was required. This convention was selected to assist in
the review process by assuring that reviewers of a given LRA-GALL Report Section would not
need to reference Further Evaluation text in another section; however, the methodology led to
less than optimum row assignments on occasion. Inclarified that in this particular case, the best
fit for to the GALL Report AMR items for row these stainless steel auxiliary system are to
assignments for the components in question would have been in Chapter VIII, "Steam and
Power Conversion System," for cracking of stainless steel in treated water >60'C (>140 OF) that
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specify the Water Chemistry and One-Time Inspection Programs (GALL Report rows AMR
items VIII.B1-5, VIII.C-2, VIII.D1-5, VIII.E-30, VIII.F-24 and VIII.G-33), as applicable to the
management of cracking in stainless steel piping, piping components, and piping elements in
PWR main steam systems, extraction steam systems, feedwater systems, condensate systems,
steam generator blowdown systems, and auxiliary feedwater systems that are exposed to
treated water >60'C (>140 OF). The applicant clarified that these GALL AMRs state that the
Water Chemistry Program is an acceptable program to credit for the management of cracking in
the component surfaces that are exposed to treated water >600C (>140 OF), and that the One-
Time Inspection Program is an acceptable program to credit for the verification of the
effectiveness of the Water Chemistry Program in managing this aging effect.

The applicant also stated that these rows are related to various PWR system environments
similar to the Auxiliary System in question and they have identical material, environment and
aging effect/mechanism combinations; they are all managed through the Water Chemistry and
One Time Inspection Programs. Thus based on this determination, the applicant concluded that
based on this discussion, that it is valid to credit the combination of Water Chemistry and One-
Time Inspection Programs to manage cracking in these auxiliary system components to provide
reasonable assurance that "cracking" is being adequately managed in lieu of a periodic
condition monitoring program analogous to GALL Report, Section XI.M7, "BWR Stress
Corrosion Cracking."

The staff reviewed the applicant's response to the first part of RAI 3.3.2.1.X-1 and noted that it
adequately explained how components were aligned to GALL Report line items and provided
that the applicant's basis for crediting a combination of the Water Chemistry Program and the
One-Time Inspection program is used to manage cracking in stainless steel auxiliary system
components for the period of extended operation. The staff noted that in GALL AMP XI.M2,
"Water Chemistry," the staff states that AMPs of this type are used primarily to mitigate damage
caused by corrosion and stress corrosion cracking (SCC) and that these type of AMPs are
generally effective in removing impurities from intermediate and high flow areas. The staff also
noted that, in GALL AMP XI.M2, the staff also states that 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's intended function will
be maintained during the extended period of operation. The staff also noted that in GALL
AMP XI.M32, the staff establishes position that One-Time Inspection Programs are valid
programs to credit for cases where: (a) an aging effect is not expected to occur but the data is
insufficient to rule it out with reasonable confidence; (b) an aging effect is expected to progress
very slowly in the specified environment, but the local environment may be more adverse than
that generally expected; (c) the characteristics of the aging effect include a long incubation
period, or (d) to verify the system-wide effectiveness of an AMP that is designed to prevent or
minimize aging to the extent that it will not cause the loss of intended function during the period
of extended operation.

The staff finds that the One-Time Inspection program provides for an inspection that would be
able to detect this aging effect prior to the loss of component function. Thus, based on this
review, the staff finds that the applicant has provided an acceptable basis for managing cracking
in the stainless steel surfaces of the BVPS Unit 2 batch tank - jacket heat exchanger located in
the chemical and volume control system, in the heat exchanger shells /channels in the radiation
monitoring system and the reactor plant sample system, and in the stainless steel piping
components and valve bodies in the radiation monitoring system and the reactor plant sample
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items VIILB1-5, VIILC-2, VIILD1-5, VIILE-30, VIILF-24 and VIILG-33), as applicable to the 
management of cracking in stainless steel piping, piping components, and piping elements in 
PWR main steam systems, extraction steam systems, feedwater systems, condensate systems, 
steam generator blowdown systems, and auxiliary feedwater systems that are exposed to 
treated water >60°C (>140 OF). The applicant clarified that these GALL AMRs state that the 
Water Chemistry Program is an acceptable program to credit for the management of cracking in 
the component surfaces that are exposed to treated water >60°C (>140 OF), and that the One
Time Inspection Program is an acceptable program to credit for the verification of the 
effectiveness of the Water Chemistry Program in managing this aging effect. 

The applicant also stated that these rows are related to various PWR system environments 
similar to the Auxiliary System in question and they have identical material, environment and 
aging effect/mechanism combinations; they are all managed through the Water Chemistry and 
One Time Inspection Programs. Thus based on this determination, the applicant concluded that 
based on this discussion, that it is valid to credit the combination of Water Chemistry and One
Time Inspection Programs to manage cracking in these auxiliary system components to provide 
reasonable assurance that "cracking" is being adequately managed in lieu of a periodic 
condition monitoring program analogous to GALL Report, Section XLM7, "BWR Stress 
Corrosion Cracking." 

The staff reviewed the applicant's response to the first part of RAI 3.3.2.1.X-1 and noted that it 
adequately explained how components were aligned to GALL Report line items and provided 
that the applicant's basis for crediting a combination of the Water Chemistry Program and the 
One-Time Inspection program is used to manage cracking in stainless steel auxiliary system 
components for the period of extended operation. The staff noted that in GALL AMP XLM2, 
"Water Chemistry," the staff states that AMPs of this type are used primarily to mitigate damage 
caused by corrosion and stress corrosion cracking (SCC) and that these type of AMPs are 
generally effective in removing impurities from intermediate and high flow areas. The staff also 
noted that, in GALL AMP XI.M2, the staff also states that 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's intended function will 
be maintained during the extended period of operation. The staff also noted that in GALL 
AMP XLM32, the staff establishes position that One-Time Inspection Programs are valid 
programs to credit for cases where: (a) an aging effect is not expected to occur but the data is 
insufficient to rule it out with reasonable confidence; (b) an aging effect is expected to progress 
very slowly in the specified environment, but the local environment may be more adverse than 
that generally expected; (c) the characteristics of the aging effect include a long incubation 
period, or (d) to verify the system-wide effectiveness of an AMP that is designed to prevent or 
minimize aging to the extent that it will not cause the loss of intended function during the period 
of extended operation. 

The staff finds that the One-Time Inspection program provides for an inspection that would be 
able to detect this aging effect prior to the loss of component function. Thus, based on this 
review, the staff finds that the applicant has provided an acceptable basis for managing cracking 
in the stainless steel surfaces of the BVPS Unit 2 batch tank - jacket heat exchanger located in 
the chemical and volume control system, in the heat exchanger shells Ichannels in the radiation 
monitoring system and the reactor plant sample system, and in the stainless steel piping 
components and valve bodies in the radiation monitoring system and the reactor plant sample 
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system that are exposed to a treated water >600C (>140 IF) environment because the aging
management basis is consistent with the AMRs that are provided in GALL AMR items VIII.B1-5,
VIII.C-2, VIII.D1-5, VIII.E-30, VIII.F-24 and VIII.G-33, and with the AMP validity statements for
crediting Water Chemistry Programs and One-Time Inspection Programs in GALL AMPs XI.M2,
"Water Chemistry," and XI.M32, "One-Time Inspection." RAI #3.3.2.1.X-1 is resolved.

In the second part of its response to RAI 3.3.2.1.X-1 dated July 21, 2008, the applicant stated
that the One-Time Inspection Program is a new program that is consistent with the GALL
Report, XI.M32 program. The following additional detail from the program element evaluation
text is provided from the BVPS License Renewal Project program supporting documents:

"Detection of Aging Effects
The proposed program will require the use of established NDE techniques,
including visual, ultrasonic, and surface techniques that are performed by
qualified personnel following procedures consistent with the ASME Code and 10
CFR Part 50, Appendix B. The inspection techniques will be consistent with the
GALL Report, table titled "Examples of Parameters Monitored or Inspected and
Aging Effect for Specific Structure or Component." The program owner will
determine the inspection techniques as appropriate.

The proposed program requires representative samples of system and
component populations to be selected by the Program owner. Where practical,
inspections focus on the bounding or lead components most susceptible to aging
due to time in service, severity of operating conditions, and lowest design margin.

Acceptance Criteria
Inspection findings (indication or relevant conditions of degradation) shall be
evaluated by assigned engineering personnel and would include consideration of
design standards, industry codes or standards, etc. Evaluation of inspection
findings shall determine that the results are acceptable or that corrective action is
required.

Corrective Actions
BVPS quality assurance (QA) procedures, review and approval processes, and
administrative controls are implemented in accordance with the requirements of
10 CFR Part 50, Appendix B. One of the potential corrective actions to address
adverse conditions is assessing the need for a periodic monitoring program."

The staff reviewed the applicant's response to the second part of RAI 3.3.2.1.X-1 and finds
that it adequately explains that its One-Time Inspection program invokes an effective
inspection based on GALL Report XI.M32, which would detect this aging effect prior to the
period of extended operation and before loss of component function. Therefore the staffs
concern in RAI 3.3.2.1.X-1 is resolved.

On the bases of its review of AMR result lines as described in the preceding paragraphs and its
comparison of the applicant's results to corresponding recommendations in the GALL Report,
the staff finds that the applicant has adequately addressed the aging management of cracking
due to SCC in these stainless steel heat exchanger and piping components as a result of
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system that are exposed to a treated water >60°C (>140 OF) environment because the aging 
management basis is consistent with the AMRs that are provided in GALL AMR items VIILB1-5, 
VIILC-2, VIILD1-5, VIILE-30, VIILF-24 and VIILG-33, and with the AMP validity statements for 
crediting Water Chemistry Programs and One-Time Inspection Programs in GALL AMPs XI.M2, 
"Water Chemistry," and XLM32, "One-Time Inspection." RAI #3.3.2.1.X-1 is resolved. 

In the second part of its response to RAI 3.3.2.1.X-1 dated July 21, 2008, the applicant stated 
that the One-Time Inspection Program is a new program that is consistent with the GALL 
Report, XI.M32 program. The following additional detail from the program element evaluation 
text is provided from the BVPS License Renewal Project program supporting documents: 

"Detection of Aging Effects 
The proposed program will require the use of established NDE techniques, 
including visual, ultrasonic, and surface techniques that are performed by 
qualified personnel following procedures consistent with the ASME Code and 10 

. CFR Part 50, Appendix B. The inspection techniques will be consistent with the 
GALL Report, table titled "Examples of Parameters Monitored or Inspected and 
Aging Effect for Specific Structure or Component." The program owner will 
determine the inspection techniques as appropriate. 

The proposed program requires representative samples of system and 
component populations to be selected by the Program owner. Where practical, 
inspections focus on the bounding or lead components most susceptible to aging 
due to time in service, severity of operating conditions, and lowest design margin. 

Acceptance Criteria 
Inspection findings (indication or relevant conditions of degradation) shall be 
evaluated by assigned engineering personnel and would include consideration of 
design standards, industry codes or standards, etc. Evaluation of inspection 
findings shall determine that the results are acceptable or that corrective action is 
required. 

Corrective Actions 
BVPS quality assurance (QA) procedures, review and approval processes, and 
administrative controls are implemented in accordance with the requirements of 
10 CFR Part 50, Appendix B. One of the potential corrective actions to address 
adverse conditions is asseSSing the need for a periodic monitoring program." 

The staff reviewed the applicant's response to the second part of RAI 3.3.2.1.X-1 and finds 
that it adequately explains that its One-Time Inspection program invokes an effective 
inspection based on GALL Report XLM32, which would detect this aging effect prior to the 
period of extended operation and before loss of component function. Therefore the staff's 
concern in RAI 3.3.2.1.X-1 is resolved. 

On the bases of its review of AMR result lines as described in the preceding paragraphs and its 
comparison of the applicant's results to corresponding recommendations in the GALL Report, 
the staff finds that the applicant has adequately addressed the aging management of cracking 
due to SCC in these stainless steel heat exchanger and piping components as a result of 
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exposing the component surfaces to the treated water (greater than 60 °C [140 OF])
environment.

3.3.2.1.3 Loss of material due to General, Pitting and/or Crevice Corrosion in Condensation
Environments or Uncontrolled Indoor Air Environments

In LRA Table 3.3.2-18, the applicant stated that loss of material of steel tank exposed to
condensation environment is managed by the Fire Water System Program.

The staff noted that the applicant applied note E to this item. The applicant referenced
Table 3.3-1, item 3.3.1-53 and GALL Report Volume 2, item VII.D-2. The staff reviewed the
AMR results lines that reference note E and determines that the component type, material,
environment, and aging effect are consistent with the GALL Report. However, the staff noted
that where the GALL Report recommends AMP XI.M24, "Compressed Air Monitoring," the
applicant proposed using the Fire Water System Program. Since these components are in the
fire protection system, the Compressed Air Monitoring Program is not applicable and instead the
Fire Water System Program is credited. The evaluation of the Fire Water System Program is
documented in Section 3.0.3.2.6.

The GALL AMP XI.M24, Compressed Air Monitoring Program, recommends visual inspection to
detect loss of material. On the basis that the Fire Water System Program performs periodic
visual inspections or wall thickness evaluations to detect loss of material as recommended by
the GALL Report, the staff finds that the use of the Fire Water System Program is acceptable to
manage these aging effects.

In LRA Table 3.3.2-7, the applicant stated that loss of material of stainless steel compressed air
system piping, tubing, filter housing and orifice exposed to internal condensation is managed by
the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program.

The staff noted that the applicant applied note E to these items. The applicant referenced
Table 3.3-1, item 3.3.1-54 and GALL Report Volume 2, item VII.D-4. The staff reviewed the
AMR results lines that reference note E and determines that the component type, material,
environment, and aging effect are consistent with the GALL Report. However, the staff noted
that where the GALL Report recommends AMP XI.M24, "Compressed Air Monitoring," the
applicant proposed using the Internal Surfaces in Miscellaneous Piping and Ducting
Components Program. The applicant also referenced Note 321, which states that this
environment is associated with undried portions of the system which are expected to be
potentially wetted. Furthermore, these components are in scope of license renewal under
criteria 2(a), nonsafety-related SSC that may impact safety-related components.

The GALL AMP XI.M24, Compressed Air Monitoring Program, recommends visual inspection to
detect loss of material and monitoring of compressed air for moisture content. The staff
reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
Program and finds that it performs periodic visual inspections of internal surfaces during
periodic maintenance, predictive maintenance, surveillance testing, and corrective maintenance
to detect aging effects that could result in a loss of the component's intended function. The
staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program is documented in SER Section 3.0.3.1.12. Since the license renewal
intended function for these components is leakage boundary and structural integrity to minimize
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exposing the component surfaces to the treated water (greater than 60°C [140 OF]) 
environment. . 

3.3.2.1.3 Loss of material due to General, Pitting and/or Crevice Corrosion in Condensation 
Environments or Uncontrolled Indoor Air Environments 

In LRA Table 3.3.2-18, the applicant stated that loss of material of steel tank exposed to 
condensation environment is managed by the Fire Water System Program. 

The staff noted that the applicant applied note E to this item. The applicant referenced 
Table 3.3-1, item 3.3.1-53 and GALL Report Volume 2, item VII.D-2. The staff reviewed the 
AMR results lines that reference note E and determines that the component type, material, 
environment, and aging effect are consistent with the GALL Report. However, the staff noted 
that where the GALL Report recommends AMP XI.M24, "Compressed Air Monitoring," the 
applicant proposed using the Fire Water System Program. Since these components are in the 
fire protection system, the Compressed Air Monitoring Program is not applicable and instead the 
Fire Water System Program is credited. The evaluation of the Fire Water System Program is 
documented in Section 3.0.3.2.6. 

The GALL AMP XI.M24, Compressed Air Monitoring Program, recommends visual inspection to 
detect loss of material. On the basis that the Fire Water System Program performs periodic 
visual inspections or wall thickness evaluations to detect loss of material as recommended by 
the GALL Report, the staff finds that the use of the Fire Water System Program is acceptable to 
manage these aging effects. 

In LRA Table 3.3.2-7, the applicant stated that loss of material of stainless steel compressed air 
system piping, tubing, filter housing and orifice exposed to internal condensation is managed by 
the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program. 

The staff noted that the applicant applied note E to these items. The applicant referenced 
Table 3.3-1, item 3.3.1-54 and GALL Report Volume 2, itemVII.D-4. The staff reviewed the 
AMR results lines that reference note E and determines that the component type, material, 
environment, and aging effect are consistent with the GALL Report. However, the staff noted 
that where the GALL Report recommends AMP XI.M24, "Compressed Air Monitoring," the 
applicant proposed using the Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program. The applicant also referenced Note 321, which states that this 
environment is associated with undried portions of the system which are expected to be 
potentially wetted. Furthermore, these components are in scope of license renewal under 
criteria 2(a), nonsafety-related SSC that may impact safety-related components. 

The GALL AMP XI.M24, Compressed Air Monitoring Program, recommends visual inspection to 
detect loss of material and monitoring of compressed air for moisture content. The staff 
reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components 
Program and finds that it performs periodic visual inspections of internal surfaces during 
periodic maintenance, predictive maintenance, surveillance testing, and corrective maintenance 
to detect aging effects that could result in a loss of the component's intended function. The 
staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program is documented in SER Section 3.0.3.1.12. Since the license renewal 
intended function for these components is leakage boundary and structural integrity to minimize 

3-336 



impact on safety-related components, visual inspection of internal surfaces is adequate to
manage aging. On the basis that the Inspection of Internal Surfaces in Miscellaneous Piping
and Ducting Components Program performs periodic visual inspection, the staff finds the
applicant's use of the Internal Surfaces in Miscellaneous Piping and Ducting Components
Program to be acceptable.

In LRA Table 3.4.2-9, Steam Generator Blowdown System and Table 3.4.2-10, Water
Treatment System, the applicant stated that loss of material for stainless steel tank exposed to
internal condensation is managed by the Inspection of Internal Surfaces in Miscellaneous Piping
and Ducting Components Program.

The staff noted that the applicant applied note E to these items. The applicant referenced
Table 3.3-1, item 3.3.1-54 and GALL Report Volume 2, item VII.D-4. The staff reviewed the
AMR results lines that reference note E and determines that the component type, material,
environment, and aging effect are consistent with the GALL Report. However, the staff noted
that where the GALL Report recommends AMP XI.M24, "Compressed Air Monitoring," the
applicant proposed using the Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program. The applicant also referenced Note 411, which states that this
condensation environment represents the wetted surface of the air space in a tank, and is not
associated with the Compressed Air System.

The GALL AMP XI.M24, Compressed Air Monitoring Program, recommends visual inspection to
detect loss of material. The staff reviewed the Inspection of Internal Surfaces in Miscellaneous
Piping and Ducting Components Program and finds that it performs periodic visual inspections
of internal surfaces during periodic maintenance, predictive maintenance, surveillance testing,
and corrective maintenance to detect aging effects that could result in a loss of the component's
intended function. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous
Piping and Ducting Components Program is documented in SER Section 3.0.3.1.12. Although
the GALL AMP XI.M38, Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components to which the applicant program is consistent, addresses only internal surfaces of
steel piping, the aging mechanism of pitting or crevice corrosion show similar characteristics for
all metallic materials and amenable to the same types of visual inspections. Thus, corrosion on
stainless steel internal surfaces will look similar to corrosion on carbon steel surfaces. On this
basis, the staff finds that this program includes activities that are consistent with the
recommendations in the GALL Report, and are adequate to manage loss of material due to
pitting and crevice corrosion in stainless steel tanks exposed to internal condensation. On the
basis that the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
Program performs periodic visual inspection, the staff finds the applicant's use of the Internal
Surfaces in Miscellaneous Piping and Ducting Components Program to be acceptable.

In LRA Table 3.3.2-18, "Fire Protection System - Summary of Aging Management Evaluation,"
the applicant stated that loss of material of steel piping, tank, hose rack and valve bodies
exposed to condensation and air-indoor uncontrolled environments is managed by the Fire
Protection Program.

During the audit, the staff noted that the applicant applied note E to these items.
The staff reviewed the AMR results lines that reference note E and determines that the
component type, material, environment, and aging effect are consistent with the GALL Report.
However, the staff noted that where the GALL Report recommends AMP XI.M36, "External
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impact on safety-related components, visual inspection of internal surfaces is adequate to 
manage aging. On the basis that the Inspection of Internal Surfaces in Miscellaneous Piping 
and Ducting Components Program performs periodic visual inspection, the staff finds the 
applicant's use of the Internal Surfaces in Miscellaneous Piping and Ducting Components 
Program to be acceptable. 

In LRA Table 3.4.2-9, Steam Generator Slowdown System and Table 3.4.2-10, Water 
Treatment System, the applicant stated that loss of material for stainless steel tank exposed to 
internal condensa.tion is managed by the Inspection of Internal Surfaces in Miscellaneous Piping 
and Ducting Components Program. 

The staff noted that the applicant applied note E to these items. The applicant referenced 
Table 3.3-1, item 3.3.1-54 and GALL Report Volume 2, item VII.D-4. The staff reviewed the 
AMR results lines that reference note E and determines that the component type, material, 
environment, and aging effect are consistent with the GALL Report. However, the staff noted 
that where the GALL Report recommends AMP XI.M24, "Compressed Air Monitoring," the 
applicant proposed using the Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Components Program. The applicant also referenced Note 411, which states that this 
condensation environment represents the wetted surface of the air space in a tank, and is not 
associated with the Compressed Air System. 

The GALL AMP XI.M24, Compressed Air Monitoring Program, recommends visual inspection to 
detect loss of material. The staff reviewed the Inspection of Internal Surfaces in Miscellaneous 
Piping and Ducting Components Program and finds that it performs periodic visual inspections 
of internal surfaces during periodic maintenance, predictive maintenance, surveillance testing, 
and corrective maintenance to detect aging effects that could result in a loss of the component's 
intended function. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous 
Piping and Ducting Components Program is documented in SER Section 3.0.3.1.12. Although 
the GALL AMP XI.M38, Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components to which the applicant program is consistent, addresses only internal surfaces of 
steel piping, the aging mechanism of pitting or crevice corrosion show similar characteristics for 
all metallic materials and amenable to the same types of visual inspections. Thus, corrosion on 
stainless steel internal surfaces will look similar to corrosion on carbon steel surfaces. On this 
basis, the staff finds that this program includes activities that are consistent with the 
recommendations in the GALL Report, and are adequate to manage loss of material due to 
pitting and crevice corrosion in stainless steel tanks exposed to internal condensation. On the 
basis that the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components 
Program performs periodic visual inspection, the staff finds the applicant's use of the Internal 
Surfaces in Miscellaneous Piping and Ducting Components Program to be acceptable. 

In LRA Table 3.3.2-18, "Fire Protection System - Summary of Aging Management Evaluation," 
the applicant stated that loss of material of steel piping, tank, hose rack and valve bodies 
exposed to condensation and air-indoor uncontrolled environments is managed by the Fire 
Protection Program. 

During the audit, the staff noted that the applicant applied note E to these items. 
The staff reviewed the AMR results lines that reference note E and determines that the 
component type, material, environment, and aging effect are consistent with the GALL Report. 
However, the staff noted that where the GALL Report recommends AMP XI.M36, "External 
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Surface Monitoring," the applicant proposed using the Fire Protection Program. These
components are in the Halon and carbon dioxide systems, which are a part of the fire protection
system. The evaluation of the Fire Protection Program is documented in Section 3.0.3.2.5.

The staff noted that the Fire Protection Program has an exception that relates to the frequency
of testing for Halon and carbon dioxide system. An RAI was issued to address the exception.
Evaluation of the RAI is documented in Section 3.0.3.2.5.

The GALL AMP XI.M36, External Surfaces Monitoring Program, recommends visual inspection
to detect loss of material. On the basis that the Fire Protection Program performs periodic visual
inspections and functional testing to detect loss of material as recommended by the GALL
Report, the staff finds that the use of the Fire Protection Program is acceptable to manage these
aging effects.

In LRA Table 3.3.2-18, "Fire Protection System - Summary of Aging Management Evaluation,"
the applicant stated that loss of material of steel valve body (hydrant) exposed to air-outdoor
external environment is managed by the Fire Water System Program.

During the audit, the staff noted that the applicant applied note E to this item. The applicant
referenced Table 3.3-1, item 3.3.1-58 and GALL Report Volume 2, item VII.I-9. The staff
reviewed the AMR results lines that reference note E and determines that the component type,
material, environment, and aging effect are consistent with the GALL Report. However, the staff
noted that where the GALL Report recommends AMP XI.M36, "External Surface Monitoring,"
the applicant proposed using the Fire Water System Program. These components are in the fire
water systems, which are a part of the fire protection system. The evaluation of the Fire Water
System Program is documented in Section 3.0.3.2.6.

The GALL AMP XI.M36, External Surfaces Monitoring Program, recommends visual inspection
to detect loss of material. On the basis that the Fire Water Program performs periodic visual
inspections of fire hydrants to detect loss of material as recommended by the GALL Report, the
staff finds that the use of the Fire Water System Program is acceptable to manage these aging
effects

3.3.2.1.4 Loss of material due to General, Crevice, and/or Microbiologically Influence
Corrosion, or due to Fouling or Liner/Coating Degradation In Raw Water Environments

In LRA Table 3.3.2-27, Reactor Plant Vents and Drains, and Table 3.3.2-21, Liquid Waste
Disposal, the applicant stated that loss of material for nickel-alloy flexible hoses exposed to raw
water is managed by the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program.

The staff noted that the applicant applied note E to these items. The applicant referenced
Table 3.3-1, item 3.3.1-78 and GALL Report Volume 2, item VII.C1-13. The staff reviewed the
AMR results lines that reference note E and determines that the component type, material,
environment, and aging effect are consistent with the GALL Report. However, the staff noted
that where the GALL Report recommends AMP XI.M20, "Open-Cycle Cooling Water System,"
the applicant proposed using the Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program. These components are in systems where the environment is
aerated drains from sumps and are not a part of the raw water systems where the aging effects
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Surface Monitoring," the applicant proposed using the Fire Protection Program. These 
components are in the Halon and carbon dioxide systems, which are a part of the fire protection 
system. The evaluation of the Fire Protection Program is documented in Section 3.0.3.2.5. 

The staff noted that the Fire Protection Program has an exception that relates to the frequency 
of testing for Halon and carbon dioxide system. An RAI was issued to address the exception. 
Evaluation of the RAI is documented in Section 3.0.3.2.5. 

The GALL AMP XI.M36, External Surfaces Monitoring Program, recommends visual inspection 
to detect loss of material. On the basis that the Fire Protection Program performs periodic visual 
inspections and functional testing to detect loss of material as recommended by the GALL 
Report, the staff finds that the use of the Fire Protection Program is acceptable to manage these 
aging effects. 

In LRA Table 3.3.2-18, "Fire Protection System - Summary of Aging Management Evaluation," 
the applicant stated that loss of material of steel valve body (hydrant) exposed to air-outdoor 
external environment is managed by the Fire Water System Program. . 

During the audit, the staff noted that the applicant applied note E to this item. The applicant 
referenced Table 3.3-1, item 3.3.1-58 and GALL Report Volume 2, item VII.I-9. The staff 
reviewed the AMR results lines that reference note E and determines that the component type, 
material, environment, and aging effect are consistent with the GALL Report. However, the staff 
noted that where the GALL Report recommends AMP XI.M36, "External Surface Monitoring," 
the applicant proposed using the Fire Water System Program. These components are in the fire 
water systems, which are a part of the fire protection system. The evaluation of the Fire Water 
System Program is documented in Section 3.0.3.2.6. 

The GALL AMP XI.M36, External Surfaces Monitoring Program, recommends visual inspection 
to detect loss of material. On the basis that the Fire Water Program performs periodic visual 
inspections of fire hydrants to detect loss of material as recommended by the GALL Report, the 
staff finds that the use of the Fire Water System Program is acceptable to manage these aging 
effects 

3.3.2.1.4 Loss of material due to General, Crevice, and/or Microbiologically Influence 
Corrosion, or due to Fouling or Liner/Coating Degradation In Raw Water Environments 

In LRA Table 3.3.2-27, Reactor Plant Vents and Drains, and Table 3.3.2-21, Liquid Waste 
Disposal, the applicant stated that loss of material for nickel-alloy flexible hoses exposed to raw 
water is managed by the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program. 

The staff noted that the applicant applied note E to these items. The applicant referenced 
Table 3.3-1, item 3.3.1-78 and GALL Report Volume 2, item VII.C1-13. The staff reviewed the 
AMR results lines that reference note E and determines that the component type, material, 
environment, and aging effect are consistent with the GALL Report. However, the staff noted 
that where the GALL Report recommends AMP XI.M20, "Open-Cycle Cooling Water System," 
the applicant proposed using the Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Components Program. These components are in systems where the environment is 
aerated drains from sumps and are not a part of the raw water systems where the aging effects 
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are managed by the Open-Cycle Cooling Water System Program as part of GL 89-13, "Service
Water Problems Affecting Safety-Related Equipment," commitments.

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program and finds that it performs periodic visual inspections of internal surfaces
during periodic maintenance, predictive maintenance, surveillance testing, and corrective
maintenance to detect aging effects that could result in a loss of the component's intended
function. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping
and Ducting Components Program is documented in SER Section 3.0.3.1.12. Although the
GALL AMP XI.M38, Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components to which the applicant program is consistent, addresses only internal surfaces of
steel piping, the aging mechanism of pitting or crevice corrosion show similar characteristics for
all metallic materials and amenable to the same types of visual inspections. Thus, corrosion on
nickel-alloy internal surfaces will look similar to corrosion on carbon steel surfaces. On this
basis, the staff finds that this program includes activities that are consistent with the
recommendations in the GALL Report, and are adequate to manage loss of material due to
pitting and crevice corrosion in nickel-alloy flexible hoses exposed to raw water. On the basis
that the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
Program performs periodic visual inspection, the staff finds the applicant's use of the Internal
Surfaces in Miscellaneous Piping and Ducting Components Program to be acceptable.

In LRA Table 3.3.2-3, Boron Recovery and Primary Grade Water, Table 3.3.2-27, Reactor Plant
Vents and Drains, Table 3.3.2-21, Liquid Waste Disposal, Table 3.3.2-7, Compressed Air,
Table 3.3.2-10, Domestic Water, and Table 3.3.2-4, Building Yard and Drains systems, the
applicant stated that loss of material for steel piping, flow controllers, tank, valve body, pump
casing, filter housing, heat exchanger shell heater housing and oil interceptor in a raw water
environment is managed by the Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program.

The staff noted that the applicant applied note E to these items. The applicant referenced
Table 3.3-1, item 3.3.1-76 and GALL Report Volume 2, item VI1.C1-19. The staff reviewed the
AMR results lines that reference note E and determines that the component type, material,
environment, and aging effect are consistent with the GALL Report. However, the staff noted
that where the GALL Report recommends AMP XI.M20, "Open-Cycle Cooling Water System,"
the applicant proposed using the Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program.

These components are in systems where the environment is filtered water, or aerated drains
from sumps, or aerated condensate drains, or condensed or separated water from portions of
the system with undried air and are not a part of the raw water systems where the aging effects
are managed by the Open-Cycle Cooling Water System Program as part of GL 89-13, "Service
Water Problems Affecting Safety-Related Equipment," commitments.

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program and finds that it performs periodic visual inspections of internal surfaces
during periodic maintenance, predictive maintenance, surveillance testing, and corrective
maintenance to detect aging effects that could result in a loss of the component's intended
function. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping
and Ducting Components Program is documented in SER Section 3.0.3.1.12. On the basis that
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are managed by the Open-Cycle Cooling Water System Program as part of GL 89-13, "Service 
Water Problems Affecting Safety-Related EqUipment," commitments. 

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program and finds that it performs periodic visual inspections of internal surfaces 
during periodic maintenance, predictive maintenance, surveillance testing, and corrective 
maintenance to detect aging effects that could result in a loss of the component's intended 
function. The staff's evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping 
and Ducting Components Program is documented in SER Section 3.0.3.1.12. Although the 
GALL AMP XLM38, Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components to which the applicant program is consistent, addresses only internal surfaces of 
steel piping, the aging mechanism of pitting or crevice corrosion show similar characteristics for 
all metallic materials and amenable to the same types of visual inspections. Thus, corrosion on 
nickel-alloy internal surfaces will look similar to corrosion on carbon steel surfaces. On this 
basis, the staff finds that this program includes activities that are consistent with the 
recommendations in the GALL Report, and are adequate to manage loss of material due to 
pitting and crevice corrosion in nickel-alloy flexible hoses exposed to raw water. On the basis 
that the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components 
Program performs periodic visual inspection, the staff finds the applicant's use of the Internal 
Surfaces in Miscellaneous Piping and Ducting Components Program to be acceptable. 

In LRA Table 3.3.2-3, Boron Recovery and Primary Grade Water, Table 3.3.2-27, Reactor Plant 
Vents and Drains, Table 3.3.2-21, Liquid Waste Disposal, Table 3.3.2-7, Compressed Air, 
Table 3.3.2~10, Domestic Water, and Table 3.3.2-4, Building Yard and Drains systems, the 
applicant stated that loss of material for steel piping, flow controllers, tank, valve body, pump 
casing, filter housing, heat exchanger shell heater housing and oil interceptor in a raw water 
environment is managed by the Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Components Program. 

The staff noted that the applicant applied note E to these items. The applicant referenced 
Table 3.3-1, item 3.3.1-76 and GALL Report Volume 2, item VILC1-19. The staff reviewed the 
AMR results lines that reference note E and determines that the component type, material, 
environment, and aging effect are consistent with the GALL Report. However, the staff noted 
that where the GALL Report recommends AMP XLM20, "Open-Cycle Cooling Water System," 
the applicant proposed using the Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Components Program. 

These components are in systems where the environment is filtered water, or aerated drains 
from sumps, or aerated condensate drains, or condensed or separated water from portions of 
the system with undried air and are not a part of the raw water systems where the aging effects 
are managed by the Open-Cycle Cooling Water System Program as part of GL 89-13, "Service 
Water Problems Affecting Safety-Related Equipment," commitments. 

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program and finds that it performs periodic visual inspections of internal surfaces 
during periodic maintenance, predictive maintenance, surveillance testing, and corrective 
maintenance to detect aging effects that could result in a loss of the component's intended 
function. The staff's evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping 
and Ducting Components Program is documented in SER Section 3.0.3.1.12. On the basis that 
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the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program
performs periodic visual inspection, the staff finds the applicant's use of the Internal Surfaces in
Miscellaneous Piping and Ducting Components Program to be acceptable.

In LRA Table 3.3.2-10, Domestic Water System, the applicant stated that loss of material for
steel heat exchanger (header and shell) in a raw water environment is managed by the
Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program.

The staff noted that the applicant applied note E to these items. The applicant referenced
Table 3.3-1, item 3.3.1-77 and GALL Report Volume 2, item VII.C1-5. The staff reviewed the
AMR results lines that reference note E and determines that the component type, material,
environment, and aging effect are consistent with the GALL Report. However, the staff noted
that where the GALL Report recommends AMP XI.M20, "Open-Cycle Cooling Water System,"
the applicant proposed using the Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program. This component is in the domestic water system and is not a
part of the raw water systems where the aging effects are managed by the Open-Cycle Cooling
Water System Program as part of GL 89-13 commitments.

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program and finds that it performs periodic visual inspections of internal surfaces
during periodic maintenance, predictive maintenance, surveillance testing, and corrective
maintenance to detect aging effects that could result in a loss of the component's intended
function. The staff's evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping
and Ducting Components Program is documented in SER Section 3.0.3.1.12. On the basis that
the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program
performs periodic visual inspection, the staff finds the applicant's use of the Internal Surfaces in
Miscellaneous Piping and Ducting Components Program to be acceptable.

In LRA Table 3.3.2-3, Boron Recovery and Primary Grade Water, Table 3.3.2-27, Reactor Plant
Vents and Drains, Table 3.3.2-21, Liquid Waste Disposal, Table 3.3.2-7, Compressed Air,
Table 3.3.2-10, Domestic Water, Table 3.3.2-4, Building Yard and Drains, Table 3.3.2-22, Post-
Accident Sampling, Table 3.3.2-32, Supplementary Leak Collection and Release, and
Table 3.3.2-31, Solid Waste Disposal systems, the applicant stated that loss of material for
stainless steel and CASS piping, tank, valve body, pump casing, filter housing, heat exchanger
shell heater housing and strainer body in a raw water environment is managed by the Inspection
of Internal Surfaces in Miscellaneous Piping and Ducting Components Program.

The staff noted that the applicant applied note E to these items. The applicant referenced
Table 3.3-1, item 3.3.1-79 and GALL Report Volume 2, item VII.C1 -15. The staff reviewed the
AMR results lines that reference note E and determines that the component type, material,
environment, and aging effect are consistent with the GALL Report. However, the staff noted
that where the GALL Report recommends AMP XI.M20, "Open-Cycle Cooling Water System,"
the applicant proposed using the Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program.

These components are in systems where the environment is filtered water, or aerated drains
from sumps, or aerated condensate drains, or condensed or separated water from portions of
the system with undried air and are not a part of the raw water systems where the aging effects
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the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program 
performs periodic visual inspection, the staff finds the applicant's use of the Internal Surfaces in 
Miscellaneous Piping and Ducting Components Program to be acceptable. 

In LRA Table 3.3.2-10, Domestic Water System, the applicant stated that loss of material for 
steel heat exchanger (header and shell) in a raw water environment is managed by the 
Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program. 

The staff noted that the applicant applied note E to these items. The applicant referenced 
Table 3.3-1, item 3.3.1-77 and GALL Report Volume 2, item VII,C1-5. The staff reviewed the 
AMR results lines that reference note E and determines that the component type, material, 
environment, and aging effect are consistent with the GALL Report. However, the staff noted 
that where the GALL Report recommends AMP XI,M20, "Open-Cycle Cooling Water System," 
the applicant proposed using the Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Components Program. This component is in the domestic water system and is not a 
part of the rawwater systems where the aging effects are managed by the Open-Cycle Cooling 
Water System Program as part of GL 89-13 commitments. 

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program and finds that it performs periodic visual inspections of internal surfaces 
during periodic maintenance, predictive maintenance, surveillance testing, and corrective 
maintenance to detect aging effects that could result in a loss of the component's intended 
function. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping 
and Ducting Components Program is documented in SER Section 3.0.3.1.12. On the basis that 
the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program 
performs periodic visual inspection, the staff finds the applicant's use of the Internal Surfaces in 
Miscellaneous Piping and Ducting Components Program to be acceptable. 

In LRA Table 3.3.2-3, Boron Recovery and Primary Grade Water, Table 3.3.2-27, Reactor Plant 
Vents and Drains, Table 3.3.2-21, Liquid Waste Disposal, Table 3.3.2-7, Compressed Air, 
Table 3.3.2-10, Domestic Water, Table 3.3.2-4, Building Yard and Drains, Table 3.3.2-22, Post
Accident Sampling, Table 3.3.2-32, Supplementary Leak Collection and Release, and 
Table 3.3.2-31, Solid Waste Disposal systems, the applicant stated that loss of material for 
stainless steel and CASS piping, tank, valve body, pump casing, filter housing, heat exchanger 
shell heater housing and strainer body in a raw water environment is managed by the Inspection 
of Internal Surfaces in Miscellaneous Piping and Ducting Components Program. 

The staff noted that the applicant applied note E to these items. The applicant referenced 
Table 3.3-1, item 3.3.1-79 and GALL Report Volume 2, item VII,C1-15. The staff reviewed the 
AMR results lines that reference note E and determines that the component type, material, 
environment, and aging effect are consistent with the GALL Report. However, the staff noted 
that where the GALL Report recommends AMP XI,M20, "Open-Cycle Cooling Water System," 
the applicant proposed using the Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Components Program. 

These components are in systems where the environment is filtered water, or aerated drains 
from sumps, or aerated condensate drains, or condensed or separated water from portions of 
the system with undried air and are not a part of the raw water systems where the aging effects 
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are managed by the Open-Cycle Cooling Water System Program as part of GL 89-13
commitments.

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program and finds that it performs periodic visual inspections of internal surfaces
during periodic maintenance, predictive maintenance, surveillance testing, and corrective
maintenance to detect aging effects that could result in a loss of the component's intended
function. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping
and Ducting Components Program is documented in SER Section 3.0.3.1.12. Although the
GALL AMP XI.M38, Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components to which the applicant program is consistent, addresses only internal surfaces of
steel piping, the aging mechanism of pitting or crevice corrosion show similar characteristics for
all metallic materials and amenable to the same types of visual inspections. Thus, corrosion on
stainless steel and CASS internal surfaces will look similar to corrosion on carbon steel
surfaces. On this basis, the staff finds that this program includes activities that are consistent
with the recommendations in the GALL Report, and are adequate to manage loss of material
due to pitting and crevice corrosion, and fouling in stainless steel and CASS piping, tank, valve
body, pump casing, filter housing, heat exchanger shell heater housing and strainer body
exposed to raw water. On the basis that the Inspection of Internal Surfaces in Miscellaneous
Piping and Ducting Components Program performs periodic visual inspection, the staff finds the
applicant's use of the Internal Surfaces in Miscellaneous Piping and Ducting Components
Program to be acceptable.

In LRA Table 3.3.2-3, Boron Recovery and Primary Grade Water, Table 3.3.2-21, Liquid Waste
Disposal, Table 3.3.2-7, Compressed Air, Table 3.3.2-10, Domestic Water, and Table 3.3.2-4,
Building Yard and Drains systems, the applicant stated that loss of material for copper alloy less
than and greater than 15% Zn piping, valve body, tubing, pump casing, expansion joint and
strainer body in a raw water environment is managed by the Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program.

The staff noted that the applicant applied note E to these items. The applicant referenced
Table 3.3-1, item 3.3.1-81 and GALL Report Volume 2, item VII.C1-9. The staff reviewed the
AMR results lines that reference note E and determines that the component type, material,
environment, and aging effect are consistent with the GALL Report. However, the staff noted
that where the GALL Report recommends AMP XI.M20, "Open-Cycle Cooling Water System,"
the applicant proposed using the Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program.

These components are in systems where the environment is filtered water, or aerated drains
from sumps, or aerated condensate drains, or condensed or separated water from portions of
the system with undried air and are not a part of the raw water systems where the aging effects
are managed by the Open-Cycle Cooling Water System Program as part of GL 89-13
commitments.

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program and finds that it performs periodic visual inspections of internal surfaces
during periodic maintenance, predictive maintenance, surveillance testing, and corrective
maintenance to detect aging effects that could result in a loss of the component's intended
function. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping

3-341

are managed by the Open-Cycle Cooling Water System Program as part of GL 89-13 
commitments. 

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program and finds that it performs periodic visual inspections of internal surfaces 
during periodic maintenance, predictive maintenance, surveillance testing, and corrective 
maintenance to detect aging effects that could result in a loss of the component's intended 
function. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping 
and Ducting Components Program is documented in SER Section 3.0.3.1.12. Although the 
GALL AMP XI.M38, Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components to which the applicant program is consistent, addresses only internal surfaces of 
steel piping, the aging mechanism of pitting or crevice corrosion show similar characteristics for 
all metallic materials and amenable to the same types of visual inspections. Thus, corrosion on 
stainless steel and CASS internal surfaces will look similar to corrosion on carbon steel 
surfaces. On this basis, the staff finds that this program includes activities that are consistent 
with the recommendations in the GALL Report, and are adequate to manage loss of material 
due to pitting and crevice corrosion, and fouling in stainless steel and CASS piping, tank, valve 
body, pump casing, filter housing, heat exchanger shell heater housing and strainer body 
exposed to raw water. On the basis that the Inspection of Internal Surfaces in Miscellaneous 
Piping and Ducting Components Program performs periodic visual inspection, the staff finds the 
applicant's use of the Internal Surfaces in Miscellaneous Piping and Ducting Components 
Program to be acceptable. 

In LRA Table 3.3.2-3, Boron Recovery and Primary Grade Water, Table 3.3.2-21, Liquid Waste 
Disposal, Table 3.3.2-7, Compressed Air, Table 3.3.2-10, Domestic Water, and Table 3.3.2-4, 
Building Yard and Drains systems, the applicant stated that loss of material for copper alloy less 
than and greater than 15% Zn piping, valve body, tubing, pump casing, expansion joint and 
strainer body in a raw water environment is managed by the Inspection of Internal Surfaces in 
Miscellaneous Piping and Ducting Components Program. 

The staff noted that the applicant applied note E to these items. The applicant referenced 
Table 3.3-1, item 3.3.1-81 and GALL Report Volume 2, item VII.C1-9. The staff reviewed the 
AMR results lines that reference note E and determines that the component type, material, 
environment, and aging effect are consistent with the GALL Report. However, the staff noted 
that where the GALL Report recommends AMP XI.M20, "Open-Cycl~ Cooling Water System," 
the applicant proposed using the Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Components Program. 

These components are in systems where the environment is filtered water, or aerated drains 
from sumps, or aerated condensate drains, or condensed or separated water from portions of 
the system with undried air and are not a part of the raw water systems where the aging effects 
are managed by the Open-Cycle Cooling Water System Program as part of GL 89-13 
commitments. 

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program and finds that it performs periodic visual inspections of internal surfaces 
during periodic maintenance, predictive maintenance, surveillance testing, and corrective 
maintenance to detect aging effects that could result in a loss of the component's intended 
function. The staff's evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping 
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and Ducting Components Program is documented in SER Section 3.0.3.1.12. Although the
GALL AMP XI.M38, Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components to which the applicant program is consistent, addresses only internal surfaces of
steel piping, the aging mechanism of pitting or crevice corrosion show similar characteristics for
all metallic materials and amenable to the same types of visual inspections. Thus, corrosion on
copper alloy internal surfaces will look similar to corrosion on carbon steel surfaces. On this
basis, the staff finds that this program includes activities that are consistent with the
recommendations in the GALL Report, and are adequate to manage loss of material for copper
alloy less than and greater than 15% Zn piping, valve body, tubing, pump casing, expansion
joint and strainer body exposed to raw water. On the basis that the Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components Program performs periodic visual
inspection, the staff finds the applicant's use of the Internal Surfaces in Miscellaneous Piping
and Ducting Components Program to be acceptable.

In LRA Table 3.3.2-10, Domestic Water system, the applicant stated that loss of material for
copper alloy less than 15% Zn heat exchanger tubes in a raw water environment is managed by
the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program.

The staff noted that the applicant applied note E to these items. The applicant referenced
Table 3.3-1, item 3.3.1-82 and GALL Report Volume 2, item VII.C1-3. The staff reviewed the
AMR results lines that reference note E and determines that the component type, material,
environment, and aging effect are consistent with the GALL Report. However, the staff noted
that where the GALL Report recommends AMP XI.M20, "Open-Cycle Cooling Water System,"
the applicant proposed using the Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program.
These components are in systems where the environment is filtered water and are not a part of
the raw water systems where the aging effects are managed by the Open-Cycle Cooling Water
System Program as part of GL 89-13 commitments.

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program and finds that it performs periodic visual inspections of internal surfaces
during periodic maintenance, predictive maintenance, surveillance testing, and corrective
maintenance to detect aging effects that could result in a loss of the component's intended
function. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping
and Ducting Components Program is documented in SER Section 3.0.3.1.12. Although the
GALL AMP XI.M38, Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components to which the applicant program is consistent, addresses only internal surfaces of
steel piping, the aging mechanism of pitting or crevice corrosion show similar characteristics for
all metallic materials and amenable to the same types of visual inspections. Thus, corrosion on
copper alloy internal surfaces will look similar to corrosion on carbon steel surfaces. On this
basis, the staff finds that this program includes activities that are consistent with the
recommendations in the GALL Report, and are adequate to manage loss of material for copper
alloy less than 15% Zn heat exchanger tubes exposed to raw water. On the basis that the
Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program
performs periodic visual inspection, the staff finds the applicant's use of the Internal Surfaces in
Miscellaneous Piping and Ducting Components Program to be acceptable.
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and Ducting Components Program is documented in SER Section 3.0.3.1.12. Although the 
GALL AMP XLM38, Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components to which the applicant program is consistent, addresses only internal surfaces of 
steel piping, the aging mechanism of pitting or crevice corrosion show similar characteristics for 
all metallic materials and amenable to the same types of visual inspections. Thus, corrosion on 
copper alloy internal surfaces will look similar to corrosion on carbon steel surfaces. On this 
basis, the staff finds that this program includes activities that are consistent with the 
recommendations in the GALL Report, and are adequate to manage loss of material for copper 
alloy less than and greater than 15% Zn piping, valve body, tubing, pump casing, expansion 
joint and strainer body exposed to raw water. On the basis that the Inspection of Internal 
Surfaces in Miscellaneous Piping and Ducting Components Program performs periodic visual 
inspection, the staff finds the applicant's use of the Internal Surfaces in Miscellaneous Piping 
and Ducting Components Program to be acceptable. 

In LRA Table 3.3.2-10, Domestic Water system, the applicant stated that loss of material for 
copper alloy less than 15% Zn heat exchanger tubes in a raw water environment is managed by 
the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program. 

The staff noted that the applicant applied note E to these items. The applicant referenced 
Table 3.3-1, item 3.3.1-82 and GALL Report Volume 2, item VILC1-3. The staff reviewed the 
AMR results lines that reference note E and determines that the component type, material, 
environment, and aging effect are consistent with the GALL Report. However, the staff noted 
that where the GALL Report recommends AMP XLM20, "Open-Cycle Cooling Water System," 
the applicant proposed using the Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Components Program. 
These components are in systems where the environment is filtered water and are not a part of 
the raw water systems where the aging effects are managed by the Open-Cycle Cooling Water 
System Program as part of GL 89-13 commitments. 

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program and finds that it performs periodic visual inspections of internal surfaces 
during periodic maintenance, predictive maintenance, surveillance testing, and corrective 
maintenance to detect aging effects that could result in a loss of the component's intended 
function. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping 
and Ducting Components Program is documented in SER Section 3.0.3.1.12. Although the 
GALL AMP XLM38, Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components to which the applicant program is consistent, addresses only internal surfaces of 
steel piping, the aging mechanism of pitting or crevice corrosion show similar characteristics for 
all metallic materials and amenable to the same types of visual inspections. Thus, corrosion on 
copper alloy internal surfaces will look similar to corrosion on carbon steel surfaces. On this 
basis, the staff finds that this program includes activities that are consistent with the 
recommendations in the GALL Report, and are adequate to manage loss of material for copper 
alloy less than 15% Zn heat exchanger tubes exposed to raw water. On the basis that the 
Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program 
performs periodic visual inspection, the staff finds the applicant's use of the Internal Surfaces in 
Miscellaneous Piping and Ducting Components Program to be acceptable. 
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3.3.2.1.5 Loss of Material due to Selective Leaching

In LRA Table 3.3.2-4 and 3.3.2-27, the applicant proposed to manage loss of material of gray
cast iron piping, pump casings, tanks, and valve bodies exposed to raw water using the
Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program.
During its review, the staff noted that the applicant applied Note E to these items and provided
clarification by plant-specific Note 316. The staff reviewed the AMR results lines that reference
Note E and determined that the component type, material, and environment, are consistent with
the GALL Report which recommends the Open-Cycle Cooling Water System Program (XI.M20).

The staff reviewed plant-specific Note 316 which states that this raw water environment is
associated with aerated drains from sumps and that the Open Cycle Cooling Water System
Program is not applicable to this environment. The Open Cycle Cooling Water System Program
was reviewed by the staff in SER Section 3.0.3.1.19. The staff noted that the applicant's
proposed program would be effective in monitoring and detecting this aging effect because it
would perform visual inspections of the internal surfaces of piping, pump casings, tanks, and
valve bodies during the performance of maintenance activities when they are made accessible.
The staff's evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program is documented in SER Section 3.0.3.1.12. On this basis, the staff finds
that this aging effect will be adequately managed by the Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program.

In the applicant's letter dated September 25, 2008, the applicant amended its LRA such that the
AMP B.2.36 "Selective Leaching of Materials Inspection Program" is a plant-specific program.

The applicant noted in its amendment letter that this change affected several AMR line items.
The staff evaluation of the amended AMR line items related to this AMP amendment is provided
in the paragraphs that follow.

LRA Table 3.3.1, Item 3.3.1-84 and Item 3.3.1-85 addresses loss of material due to selective
leaching for copper alloy with 15% zinc or more and gray cast iron components exposed to
closed-cycle cooling water, raw water, treated water and soil environment. The LRA references
Item 3.3.1-84 and Item 3.3.1-85 in the following systems: Area Ventilation - Control Area and
Other System, Boron Recovery and Primary Grade Water System, Building and Yard Drain
System, Chilled Water System, Compressed Air System, Containment Vacuum and Leakage
Monitoring System, Domestic Water System, Emergency Diesel Generator and Support
System, ERF Diesel Generator Support System, Fire Protection System, Liquid Waste Disposal
System, Primary Component and Neutron Shield Tank Cooling System, Reactor Plant Sample
System, Reactor Plant Vents and Drains System, Unit 1 River Water System, Security Diesel
Generator System, Unit 2 Service Water System and Solid Waste Disposal System.

The LRA credits the AMP B.2.36 "Selective Leaching of Material Inspection Program" to
manage this loss of material due to selective leaching for copper alloy with 15% zinc or more
expansion joint, heat exchanger components, hose rack, piping, fittings, pump casing, strainer
body, tubing and valve body components in a closed-cycle cooling water, raw water and treated
water environment only. The LRA also credits the AMP B.2.36 "Selective Leaching of Material
Inspection Program" to manage this loss of material due to selective leaching for gray cast iron
condenser, heat exchanger components, heater housing, piping, pump casings, strainer body,
valve body, tanks, and piping components in a closed-cycle cooling water, raw water, treated
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3.3.2.1.5 Loss of Material due to Selective Leaching 

In LRA Table 3.3.2-4 and 3.3.2-27, the applicant proposed to manage loss of material of gray 
cast iron piping, pump casings, tanks, and valve bodies exposed to raw water using the 
Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program. 
During its review, the staff noted that the applicant applied Note E to these items and provided 
clarification by plant-specific Note 316. The staff reviewed the AMR results lines that reference 
Note E and determined that the component type, material, and environment, are consistent with 
the GALL Report which recommends the Open-Cycle Cooling Water System Program (XI.M20). 

The staff reviewed plant-specific Note 316 which states that this raw water environment is 
associated with aerated drains from sumps and that the Open Cycle Cooling Water System 
Program is not applicable to this environment. The Open Cycle Cooling Water System Program 
was reviewed by the staff in SER Section 3.0.3.1.19. The staff noted that the applicant's 
proposed program would be effective in monitoring and detecting this aging effect because it 
would perform visual inspections of the internal surfaces of piping, pump casings, tanks, and 
valve bodies during the performance of maintenance activities when they are made accessible. 
The staff's evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program is documented in SER Section 3.0.3.1.12. On this basis, the staff finds 
that this aging effect will be adequately managed by the Inspection of Internal Surfaces in 
Miscellaneous Piping and Ducting Components Program. 

In the applicant's letter dated September 25, 2008, the applicant amended its LRA such that the 
AMP B.2.36 "Selective Leaching of Materials Inspection Program" is a plant-specific program. 

The applicant noted in its amendment letter that this change affected several AMR line items. 
The staff evaluation of the amended AMR line items related to this AMP amendment is provided 
in the paragraphs that follow. 

LRA Table 3.3.1, Item 3.3.1-84 and Item 3.3.1-85 addresses loss of material due to selective 
leaching for copper alloy with 15% zinc or more and gray cast iron components exposed to 
closed-cycle cooling water, raw water, treated water and soil environment. The LRA references 
Item 3.3.1-84 and Item 3.3.1-85 in the following systems: Area Ventilation - Control Area and 
Other System, Boron Recovery and Primary Grade Water System, Building and Yard Drain 
System, Chilled Water System, Compressed Air System, Containment Vacuum and Leakage 
Monitoring System, Domestic Water System, Emergency Diesel Generator and Support 
System, ERF Diesel Generator Support System, Fire Protection System, liquid Waste Disposal 
System, Primary Component and Neutron Shield Tank Cooling System, Reactor Plant Sample 
System, Reactor Plant Vents and Drains System, Unit 1 River Water System, Security Diesel 
Generator System, Unit 2 Service Water System and Solid Waste Disposal System. 

The LRA credits the AMP B.2.36 "Selective Leaching of Material Inspection Program" to 
manage this loss of material due to selective leaching for copper alloy with 15% zinc or more 
expansion joint, heat exchanger components, hose rack, piping, fittings, pump casing, strainer 
body, tubing and valve body components in a closed-cycle cooling water, raw water and treated 
water environment only. The LRA also credits the AMP B.2.36 "Selective Leaching of Material 
Inspection Program" to manage this loss of material due to selective leaching for gray cast iron 
condenser, heat exchanger components, heater housing, piping, pump casings, strainer body, 
valve body, tanks, and piping components in a closed-cycle cooling water, raw water, treated 
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water and soil environment only. The GALL Report recommends GALL AMP XI.M33, "Selective
Leaching of Materials" to manage this aging effect. The AMR line items that reference this line
item in GALL Report Table 1 cite Generic Note E, indicating that the AMR line items are
consistent with the GALL Report material, environment, and aging effect, but a different aging
management program is credited. The staff verified that only piping, piping components and
piping elements and heat exchanger components align to GALL Items VII.C1-4, VII.C1-10,
VII.C1-11, VII.C2-6, VII.C2-7, VII.C2-8, VII.C2-9, VII.G-13, VII.G-14, VII.G-15 and VII.H2-12 and
are fabricated from copper alloy 15% zinc or more and gray cast iron materials that are
applicable to BVPS.

The staff reviewed the Selective Leaching of Materials Inspection Program and its evaluation is
documented in SER Section 3.0.3.3.6. The staff determined that the Selective Leaching of
Materials Inspection Program, which includes a visual inspection to determine if selective
leaching in the components with-in scope has occurred such that an evaluation of any
indications of degradation will be performed to determine whether component intended function
is affected and requires corrective actions in accordance with the site's corrective action
program and quality assurance procedures. The staff noted that the applicant's proposed
inspection methods, that include a visual inspection and hardness measurement, are consistent
with the recommendations provided in GALL AMP XI.M33 to detect loss of material due to
selective leaching. The staff further noted that the applicant will be conservatively performing
periodic testing of buried piping using a method capable of determining locations of piping or
coating degradation which could be indications of selective leaching for buried gray cast iron fire
protection piping because of operating experience of selective leaching occurring in buried gray
cast iron fire protection piping.

The staff further noted that for all remaining components, a one-time visual inspection and
hardness measurement will be performed and any indication of degradation will be evaluated
under the corrective actions program. On the basis of periodic visual for gray cast iron fire
protection piping and a one-time visual inspection and hardness measurement on all other
components, the staff finds the applicant's use of the Selective Leaching of Materials Inspection
Program acceptable.

On the basis of staff's review of AMR items on management of components that are susceptible
to loss of material by selective leaching, as described in the preceding paragraphs, and staffs
comparison of the applicant's AMRs results to corresponding recommendations in the GALL
Report, the staff finds that the applicant addressed the AERM adequately, as recommended by
the GALL Report. On this basis the staff finds the applicant has provided an acceptable basis
for crediting its Selective Leaching Program for aging management of loss of material by
selective leaching because the aging management basis is consistent with the staffs basis in
the GALL Report for managing selective leaching of gray cast iron components, aluminum
bronze components, and components made of copper alloy containing greater than 15% zinc
alloying contents.

3.3.2.1.6 Reduction of Heat Transfer in Heat Exchanger Components

In LRA Table 3.3.2-18, the applicant proposed to manage reduction of heat transfer in copper
alloy >15% Zn heat exchanger (jacket water - tube) and heat exchanger (oil cooler - tube)
exposed to raw water using the Fire Water System Program (B.2.17) and that the applicant
aligned these components to Table 1 Item 3.3.1-83. The applicant assigned Note E to explain
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for crediting its Selective Leaching Program for aging management of loss of material by 
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3.3.2.1.6 Reduction of Heat Transfer in Heat Exchanger Components 
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alloy> 15% Zn heat exchanger Oacket water - tube) and heat exchanger (oil cooler - tube) 
exposed to raw water using the Fire Water System Program (B.2.17) and that the applicant 
aligned these components to Table 1 Item 3.3.1-83. The applicant assigned Note E to explain 

3-344 



that although 3.3.1-83 recommends the Open-Cycle Cooling Water System Program (B.2.32),
the Fire Water System Program will be substituted for these components. Further, plant-specific
Note 318 explains that these components are within the fire water system and are managed by
the Fire Water System Program.

The Fire Water System Program was reviewed by the staff in SER Section 3.0.3.2.6. The Open-
Cycle Cooling Water System Program with which the Fire Water System Program was
compared was reviewed by the staff in SER Section 3.0.3.1.19. The staff's evaluation of the Fire
Water System Program finds that it would perform testing and inspection activities
commensurate with the Open-Cycle Cooling Water System Program to ensure that the aging
effect is managed. The testing activities include the monitoring and recording of operating
temperatures and system flow rates, and other industry recognized parameters. Additionally,
any evidence of reduction of heat transfer would be effectively identified by the Fire water
System Program which directs that corrective actions be taken. Therefore, the staff finds that
these line items are acceptable.

In LRA Table 3.3.2-18, the applicant proposed to manage reduction of heat transfer in copper
alloy >15% Zn heat exchanger (oil cooler - tube) exposed to lubricating oil - EXT using a
combination of the Lubricating Oil Analysis Program (B.2.24) and the One-Time Inspection
Program (B.2.30). During its review, the staff noted that the applicant applied Note H to these
items. The staff reviewed the AMR results lines that reference Note H. The Lubricating Oil
Analysis Program was reviewed by the staff in SER Section 3.0.3.1.13. The One-Time
Inspection Program was reviewed by the staff in SER Section 3.0.3.1.17. Reduction of heat
transfer is not an aging effect covered in the GALL Report for copper alloy >15% Zn heat
exchanger (oil cooler - tube) heat exchanger tubes or other heat transfer surfaces exposed to
lubricating oil. However, the staff's evaluation of the Lubricating Oil Analysis Program finds that
it would maintain lubricating oil quality through treatment and testing removing impurities
conducive to reduction of heat transfer. Additionally, any evidence of reduction of heat transfer
would be effectively identified by the One-Time Inspection Program which directs that corrective
actions be taken. Therefore, the staff finds that these line items are acceptable.

SER Section 3.3.2.1 Conclusion. The staff evaluated the applicant's claim of consistency with
the GALL Report. The staff also reviewed information pertaining to the applicant's consideration
of recent operating experience and proposals for managing aging effects. On the basis of its
review, the staff concludes that the AMR results, which the applicant claimed to be consistent
with the GALL Report, are indeed consistent with its AMRs. Therefore, the staff concludes that
the applicant has demonstrated that the effects of aging for these components will be
adequately managed so that their intended function(s) will be maintained consistent with the
CLB during the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.2 AMR Results Consistent with the GALL Report for Which Further Evaluation is
Recommended

In LRA Section 3.3.2.2, the applicant further evaluates aging management, as recommended by
the GALL Report, for the auxiliary systems components and provides information concerning
how it will manage the following aging effects:

0 cumulative fatigue damage
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* reduction of heat transfer due to fouling

* cracking due to SCC

* cracking due to SCC and cyclic loading

* hardening and loss of strength due to elastomer degradation

* reduction of neutron-absorbing capacity and loss of material due to general corrosion

* loss of material due to general, pitting, and crevice corrosion

* loss of material due to general, pitting, crevice, and microbiologically-influenced
corrosion

loss of material due to general, pitting, crevice, microbiologically-influenced corrosion
and fouling

* loss of material due to pitting and crevice corrosion

* loss of material due to pitting, crevice, and galvanic corrosion

* loss of material due to pitting, crevice, and microbiologically-influenced corrosion

* loss of material due to wear

* loss of material due to cladding breach

* QA for aging management of nonsafety-related components

For component groups evaluated in the GALL Report, for which the applicant claimed
consistency with the report and for which the report recommends further evaluation, the staff
audited and reviewed the applicant's evaluation to determine whether it adequately addressed
the issues further evaluated. In addition, the staff reviewed the applicant's further evaluations
against the criteria contained in SRP-LR Section 3.3.2.2.The staffs review of the applicant's
further evaluation follows.

3.3.2.2.1 Cumulative Fatigue Damage

LRA Section 3.3.2.2.1 states that management of cumulative fatigue damage in the auxiliary
system (AUX) components is accomplished as a TLAA, as defined in 10 CFR 54.3. In this LRA
section, the applicant states that the TLAA analysis for these components is given in LRA
Section 4.3.

SRP-LR 3.3.2.2.1 identifies that management of cumulative fatigue damage is AUX components
is to be accomplished as a TLAA that meets the definition of a TLAA in 10 CFR 54.3. The
SRP-LR Section states that analyzed states that the applicant must evaluate its TLAA for these
components in accordance with 10 CFR 54.21(c)(1). This SRP-LR Section references AMR
items 1 and 2 in Table 3 of the GALL Report, Volume 1, as applicable to the management of
cumulative fatigue damage in steel load bearing cranes and in AUX piping, piping components
and piping elements.

The staff verified that LRA Table 3.3.1 includes AMR items 3.3.1-01 on management of
cumulative fatigue damage in steel load bearing cranes. The staff verified that in this AMR, the
applicant identified that it manages cumulative fatigue damage steel cranes in accordance with
the TLAA that is provided in LRA Section 4.7.6. The staff also verified that the applicant
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against the criteria contained in SRP-LR Section 3.3.2.2.The staffs review of the applicant's 
further evaluation follows. 

3.3.2.2.1 Cumulative Fatigue Damage 

LRA Section 3.3.2.2.1 states that management of cumulative fatigue damage in the auxiliary 
system (AUX) components is accomplished as a TLM, as defined in 10 CFR 54.3. In this LRA 
section, the applicant states that the TLM analysis for these components is given in LRA 
Section 4.3. 

SRp .. LR 3.3.2.2.1 identifies that management of cumulative fatigue damage is AUX components 
is to be accomplished as a TLAA that meets the definition of a TLM in 10 CFR 54.3. The 
SRP-LR Section states that analyzed states that the applicant must evaluate its TLM for these 
components in accordance with 10 CFR 54.21(c)(1). This SRP-LR Section references AMR 
items 1 and 2 in Table 3 of the GALL Report, Volume 1, as applicable to the management of 
cumulative fatigue damage in steel load bearing cranes and in AUX piping, piping components 
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The staff verified that LRA Table 3.3.1 includes AMR items 3.3.1-01 on management of 
cumulative fatigue damage in steel load bearing cranes. The staff verified that in this AMR, the 
applicant identified that it manages cumulative fatigue damage steel cranes in accordance with 
the TLAA that is provided in LRA Section 4.7.6. The staff also verified that the applicant 
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provides its TLAA for these components in LRA Section 4.7.6, "Crane Load Cycles," which is
the applicant TLAA Section for its steel cranes. The staff finds this to be acceptable because it
is in conformance with the recommendations in SRP-LR Section 3.3.2.2.1 and in AMR item 1 in
Table 3 of the GALL Report, Volume 1 .The staff documents its evaluation of the applicant's
TLAA for steel cranes in SER Section 4.7.6.

The staff also verified that the LRA Table 3.3.1 includes AMR item 3.3.1-02 as applicable to the
management of cumulative fatigue damage in the AUX piping, piping components, and piping
elements. The staff verified that in this AMR the applicant identified that it manages cumulative
fatigue damage of the AUX piping, piping components, and piping elements in accordance with
the TLAA that is provided in LRA Section 4.3. The staff also verified that the applicant provides
its TLAA for these components in LRA Section 4.3.2, "Non-Class 1 Fatigue," which is the
applicant TLAA Section for non-ASME Code Class 1 components. The staff finds this to be
acceptable because it is in conformance with the recommendations in SRP-LR Section 3.3.2.2.1
and in AMR item 2 in Table 3 of the GALL Report, Volume 1.The staff documents its evaluation
of the applicant's TLAA for non-Class 1 components in SER Section 4.3.2.

3.3.2.2.2 Reduction of Heat Transfer Due to Fouling

SRP-LR Section 3.3.2.2.2 states that reduction of heat transfer due to fouling could occur for
stainless steel heat exchanger tubes exposed to treated water. The SRP-LR and the GALL
Report incorrectly identify this item as applicable to BWR and PWR nuclear power plants.
However, unique items VII.A4-4 (AP-62) and VII.E3-6 (AP-62) apply to BWR plants only. The
staff finds this to be acceptable because it confirmed that both unique items are only applicable
to BWR plants. This aging effect is not applicable to BVPS because it is a PWR.

3.3.2.2.3 Cracking Due to Stress Corrosion Cracking (SCC)

BWR Standby Liquid Control System Components. In LRA Section 3.3.2.2.3.1, the applicant
addresses whether the guidance in SRP-LR Section 3.3.2.2.3, Paragraph (1) is applicable to the
BVPS LRA. In this Section of the LRA, the applicant states that the guidance in SRP-LR
Section 3.3.2.2.1, Paragraph (1) is applicable to management of cracking in BWR Standby
Liquid Control piping components only.

SRP-LR Section identifies that cracking in BWR Standby Liquid Control piping components may
occur in the internal surfaces of stainless steel piping, piping components and piping elements
in BWR standby liquid control systems (SLC) that are exposed to sodium pentaborate solution
greater than 60 0C (>1400F). The SRP-LR Section states that the existing aging management
program relies on monitoring and control of water chemistry to manage the aging effects of
cracking due to SCC. However, the SRP-LR Section clarifies that high concentrations of
impurities at crevices and locations of stagnant flow conditions could cause SCC, therefore, as
a result of this, the GALL Report recommends that the effectiveness of the water chemistry
control program should be verified to ensure that SCC is not occurring. The SRP-LR
Section clarifies that a one-time inspection of select components at susceptible locations is an
acceptable method to ensure that SCC is not occurring and that the component's intended
function will be maintained during the period of extended operation. SRP-LR Section 3.3.2.2.3,
Paragraph (1) references AMR item 4 in Table 3 of the GALL Report, Volume 1 and AMR item
VII.E2-2 in the GALL Report, Volume 2. The aging management basis in these GALL AMR
items is consistent with recommendations in SRP-LR Section 3.3.2.2.3, Paragraph (1).
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provides its TLAA for these components in LRA Section 4.7.6, "Crane Load Cycles," which is 
the applicant TLAA Section for its steel cranes. The staff finds this to be acceptable because it 
is in conformance with the recommendations in SRP-LR Section 3.3.2.2.1 and in AMR item 1 in 
Table 3 of the GALL Report, Volume 1.The staff documents its evaluation of the applicant's 
TLAA for steel cranes in SER Section 4.7.6. 

The staff also verified that the LRA Table 3.3.1 includes AMR item 3.3.1-02 as applicable to the 
management of cumulative fatigue damage in the AUX piping, piping components, and piping 
elements. The staff verified that in this AMR the applicant identified that it manages cumulative 
fatigue damage of the AUX piping, piping components, and piping elements in accordance with 
the TLAA that is provided in LRA Section 4.3. The staff also verified that the applicant provides 
its TLAA for these components in LRA Section 4.3.2, "Non-Class 1 Fatigue," which is the 
applicant TLAA Section for non-ASME Code Class 1 components. The staff finds this to be 
acceptable because it is in conformance with the recommendations in SRP-LR Section 3.3.2.2.1 
and in AMR item 2in Table 3 of the GALL Report, Volume 1.The staff documents its evaluation 
of the applicant's TLAA for non-Class 1 components in SER Section 4.3.2. 

3.3.2.2.2 Reduction of Heat Transfer Due to Fouling 

SRP-LR Section 3.3.2.2.2 states that reduction of heat transfer due to fouling could occur for 
stainless steel heat exchanger tubes exposed to treated water. The SRP-LR and the GALL 
Report incorrectly identify this item as applicable to BWR and PWR nuclear power plants. 
However, unique items VILA4-4 (AP-62) and VII.E3-6 (AP-62) apply to BWR plants only. The 
staff finds this to be acceptable because it confirmed that both unique items are only applicable 
to BWR plants. This aging effect is not applicable to BVPS because it is a PWR. 

3.3.2.2.3 Cracking Due to Stress Corrosion Cracking (SCC) 

BWR Standby Liquid Control System Components. In LRA Section 3.3.2.2.3.1, the applicant 
addresses whether the guidance in SRP-LR Section 3.3.2.2.3, Paragraph (1) is applicable to the 
BVPS LRA. In this Section of the LRA, the applicant states that the guidance in SRP-LR 
Section 3.3.2.2.1, Paragraph (1) is applicable to management of cracking in BWR Standby 
Liquid Control piping components only. 

SRP-LR Section identifies that cracking in BWR Standby Liquid Control piping components may 
occur in the internal surfaces of stainless steel piping, piping components and piping elements 
in BWR standby liquid control systems (SLC) that are exposed to sodium pentaborate solution 
greater than 60°C (>140°F). The SRP-LR Section states that the existing aging management 
program relies on monitoring and control of water chemistry to manage the aging effects of 
cracking due to SCC. However, the SRP-LR Section clarifies that high concentrations of 
impurities at crevices and locations of stagnant flow conditions could cause SCC, therefore, as 
a result of this, the GALL Report recommends that the effectiveness of the water chemistry 
control program should be verified to ensure that SCC is not occurring. The SRP-LR 
Section clarifies that a one-time inspection of select components at susceptible locations is an 
acceptable method to ensure that SCC is not occurring and that the component's intended 
function will be maintained during the period of extended operation. SRP-LR Section 3.3.2.2.3, 
Paragraph (1) references AMR item 4 in Table 3 of the GALL Report, Volume 1 and AMR item 
VII.E2-2 in the GALL Report, Volume 2. The aging management basis in these GALL AMR 
items is consistent with recommendations in SRP-LR Section 3.3.2.2.3, Paragraph (1). 
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The staff verified that NUREG-1 350, Volume 19 [August 2007] identifies that the BVPS units are
three reactor coolant loop Westinghouse-designed PWR reactors with dry ambient
containments. Thus, based on this review, the staff concludes that the applicant has provided
an acceptable basis for concluding the guidance for BWR components in SRP-LR
Section 3.3.2.2.3, Paragraph (1) and the referenced GALL AMRs are not applicable to the
BVPS LRA because the recommendations in these NRC guidelines are only applicable to BWR
SLC components and because the BVPS units are Westinghouse-designed PWR reactors.

SCC of Heat Exchanger Components. In LRA Section 3.3.2.2.3.2, the applicant identifies that
cracking due to stress corrosion cracking (SCC) may occur in the stainless steel and stainless
steel clad steel heat exchanger components under exposure to a treated water greater than
60'C (140°F) environment. The applicant clarifies that, to address cracking due to SCC in the
stainless steel components surfaces in the boron recovery and primary grade water systems, it
credits a combination of the Water Chemistry Program and.One-Time Inspection Program to
manage cracking due to SCC in the stainless steel component surfaces that are exposed to a
borated treated water greater than 60'C (140* F) environment. The applicant clarifies that the
crediting of the Water Chemistry Program provides for monitoring and controlling of water
chemistry using site procedures and processes for the prevention or mitigation of the cracking
and loss of material aging effects, and that the crediting of the One-Time Inspection Program
will be used to verify that unacceptable degradation is not occurring or triggers additional
actions that assure the intended function of affected components will be maintained during the
period of extended operation.

SRP-LR Section 3.3.2.2.3, Paragraph (2) states that the GALL Report recommends further
evaluation of programs to manage the cracking due to SCC of stainless steel and stainless steel
clad heat exchanger components exposed to a treated water greater than 60°C (>140'F)
environment. SRP-LR Section 3.3.2.2.3, Paragraph (2) references AMR item 5 in Table 3 of the
GALL Report, Volume 1 and AMR items VII.E3-3 and VII.E3-19 in the GALL Report, Volume 2.
The aging management basis in these GALL AMR items is consistent with recommendations in
SRP-LR Section 3.3.2.2.3, Paragraph (2).

The staff noted that guidance in SRP-LR Section 3.3.2.2.3, Paragraph (2) is only applicable to
the management of cracking in BWR reactor water cleanup system regenerative and non-
regenerative heat exchangers. The staff noted that for comparable PWR components, such as
the AMR for stainless steel chemical and volume control piping in GALL AMR item VII.El -20,
the staff uses only the Water Chemistry Program as its basis for managing cracking due to SCC
on stainless steel chemical and volume control piping that is exposed to a borated treated water
greater than 600C (1 40°F) environment. In this AMR, staff does not recommend that a One-
Time Inspection be coupled to the Water Chemistry Program for verification of program
effectiveness because the borated compounds used in the treatment of the water are excellent
corrosion inhibitors. The staff noted that, for management of cracking in the stainless steel and
stainless steel clad steel heat exchanger components that are exposed treated water greater
than 600C (140 0F) environment, the applicant conservatively applied the AMRs for BWR
systems in GALL AMR items VII.E3-3 and VII.E3-19 as its aging management basis. The staff
finds this to be an acceptable aging management basis because the treated water greater than
600C (140 0F) environment does not include borated additives that can act as a corrosion
inhibitor and because the NRC's AMR guidance for the corresponding BWR components
conservatively applies a One-Time Inspection Program for verification of Water Chemistry
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The staff verified that NUREG-1350, Volume 19 [August 2007] identifies that the BVPS units are 
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an acceptable basis for concluding the guidance for BWR components in SRP-LR 
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SCC of Heat Exchanger Components. In LRA Section 3.3.2.2.3.2, the applicant identifies that 
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GALL Report, Volume 1 and AMR items VII.E3-3 and VII.E3-19 in the GALL Report, Volume 2. 
The aging management basis in these GALL AMR items is consistent with recommendations in 
SRP-LR Section 3.3.2.2.3, Paragraph (2). 

The staff noted that guidance in SRP-LR Section 3.3.2.2.3, Paragraph (2) is only applicable to 
the management of cracking in BWR reactor water cleanup system regenerative and non
regenerative heat exchangers. The staff noted that for comparable PWR components, such as 
the AMR for stainless steel chemical and volume control piping in GALL AMR item VII.E1-20, 
the staff uses only the Water Chemistry Program as its basis for managing cracking due to SCC 
on stainless steel chemical and volume control piping that is exposed to a borated treated water 
greater than 60°C (140°F) environment. In this AMR, staff does not recommend that a One
Time Inspection be coupled to the Water Chemistry Program for verification of program 
effectiveness because the borated compounds used in the treatment of the water are excellent 
corrosion inhibitors. The staff noted that, for management of cracking in the stainless steel and 
stainless steel clad steel heat exchanger components that are exposed treated water greater 
than 60°C (140°F) environment, the applicant conservatively applied the AMRs for BWR 
systems in GALL AMR items VI I. E3-3 and VII.E3-19 as its aging management basis. The staff 
finds this to be an acceptable aging management basis because the treated water greater than 
60°C (140°F) environment does not include borated additives that can act as a corrosion 
inhibitor and because the NRC's AMR guidance for the corresponding BWR components 
conservatively applies a One-Time Inspection Program for verification of Water Chemistry 
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Program effectiveness. The staff concludes that the applicant has provided an acceptable basis
for managing cracking due to SCC in these stainless steel heat exchanger surfaces because
the applicant's aging management basis is more conservative than the NRC's recommended
aging management basis in GALL AMR VII.El-20, and because the applicant appropriately
couples a One-Time Inspection to verify of the effectiveness of the Water Chemistry Program in
managing cracking in the internal components surfaces that are exposed to this environment.

SCC of Stainless Steel Diesel Exhaust Piping. In Section 3.3.2.2.3.3, the applicant states that
cracking due to SCC could occur in stainless steel diesel engine exhaust piping, piping
components, and piping elements exposed to diesel exhaust. The applicant clarifies that BVPS
manages cracking due to SCC of these components by the Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program and that the program accomplishes
this by crediting visual inspections of the component internal surfaces to assure that existing
environmental conditions are not causing material degradation that could result in a loss of
component intended functions.

SRP-LR Section 3.3.2.2.3, Paragraph (3) states that the GALL Report recommends further
evaluation of programs to manage cracking due to SCC of stainless steel diesel engine exhaust
piping, piping components, and piping elements exposed to diesel exhaust. SRP-LR
Section 3.3.2.2.3, Paragraph (3) references AMR item 6 in Table 3 of the GALL Report, Volume
1 and AMR item VII.H2-1 in the GALL Report, Volume 2. The aging management basis in these
GALL AMR items is consistent with recommendations in SRP-LR Section 3.3.2.2.3, Paragraph
(3).

The staff noted that the applicant identifies its Internal Surfaces in Miscellaneous Piping and
Ducting Components Program as a new BVPS program that is designed to manage aging
effects that are induced by corrosion and that is consistent with the program elements in GALL
AMP XI.M38, "Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components." The staff noted the GALL AMP XI.M38 is only applicable to the management of
loss of material induced by corrosive aging mechanisms. The staff noted that GALL
AMP XI.M38, "Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components," is not applicable to the management of cracking due to SCC. The staff also
reviewed LRA AMP B.2.22 and noted, that consistent with the program elements in GALL
AMP XI.M38, the "parameters monitored" program element for the applicant's AMP only
credited the program to monitor for visible evidence of corrosion which may indicate possible
loss of material.

The staffs issue raised in SRP-LR Section 3.2.2.2.3.3 pertains to the management of stress
corrosion-induced cracking on the internal surfaces of diesel exhaust piping as a result of
exposure to diesel exhaust. The staff basis for this is provided in AMR AP-33 of NUREG-1 833
which cites operating experience with cracking of diesel generator exhaust piping. The staff's
concern is that the diesel exhaust may be sooty and may contain contaminants and that the
exhaust may coat the internal surfaces of the exhaust piping with soot or containments that, if
left on the piping, may lead to the initiation of stress-corrosion induced cracking of the internal
piping surfaces. The staff finds that the applicant basis to credit the Internal Surfaces in
Miscellaneous Piping and Ducting Components Programs for management of this aging effect is
acceptable because the visual examinations will actually be performed on the internal surfaces
of the diesel generator exhaust piping to look for evidence of any cracking that has initiated in
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acceptable because the visual examinations will actually be performed on the internal surfaces 
of the diesel generator exhaust piping to look for evidence of any cracking that has initiated in 
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these surfaces. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous
Piping and Ducting Components Program is documented in SER Section 3.0.3.1.12.

3.3.2.2.4 Cracking Due to Stress Corrosion Cracking and Cyclic Loading

Cracking of PWR Non-Regenerative Heat Exchanger Components. SRP-LR Section 3.3.2.2.4.1
states that cracking due to SCC and cyclic loading could occur in stainless steel non-
regenerative heat exchanger components exposed to treated borated water greater than 600C
(140 0F) in the CVCS.

The staff noted that the AMPs proposed by the applicant in LRA Section B.2.42 and B.2.30 for
managing this aging effect is the Water Chemistry Program and the One-Time Inspection
Program.

The applicant stated that BVPS manages cracking of CVCS heat exchanger components with a
combination of the Water Chemistry Program and the One-Time Inspection Program. The
applicant explained that Water Chemistry Program provides for monitoring and controlling of
water chemistry using site procedures and processes for the prevention or mitigation of the
cracking and loss of material aging effects. The applicant further stated that the One-Time
Inspection Program provides an inspection that either verifies that unacceptable degradation is
not occurring or triggers additional actions that assure the intended function of affected
components will be maintained during the period of extended operation. The applicant further
explained that the One-Time Inspection Program is selected in lieu of eddy current testing of
tubes and that the precedence for this is identified in NUREG-1 785, Safety Evaluation Report
Related to the License Renewal of H. B. Robinson Electric Plant Unit 2. Radioactivity and
temperature monitoring of the shell side water is provided by installed instrumentation.

The staff reviewed the applicant's Water Chemistry Program and the One-Time Inspection
Program. Its evaluation of these programs is documented in SER Sections 3.0.3.2.14 and
3.0.3.1.17, respectively. Further, the staff reviewed NUREG-1785 and agrees that the One-Time
Inspection in lieu of eddy current testing would confirm the effectiveness of the Water Chemistry
Program. Therefore, the staff finds that the applicant is consistent with the GALL Report and
demonstrates that the aging effects will be are adequately managed so that the intended
functions will be maintained consistent with the CLB during the period of extended operation, as
required by 10 CFR 54.21(a)(3).

Cracking of PWR Regenerative Heat Exchanger Components. SRP-LR Section 3.3.2.2.4.2
states that cracking due to SCC and cyclic loading could occur in stainless steel regenerative
heat exchanger components exposed to treated borated water greater than 60 0C (140 0 F).

The staff noted that applicant stated in LRA Section B.2.42 and B.2.30 that BVPS manages
cracking of CVCS heat exchanger components with a combination of the Water Chemistry
Program and the One-Time Inspection Program. The basis for acceptability of the aging
management approach is identical to that in Section 3.3.2.2.4.1

The staff reviewed the applicant's Water Chemistry Program and the One-Time Inspection
Program. Its evaluation of these programs is documented in SER Sections 3.0.3.2.14 and
3.0.3.1.17, respectively. Therefore, the staff finds that the applicant is consistent with the GALL
Report and demonstrates that the aging effects will be are adequately managed so that the
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intended functions will be maintained consistent with the CLB during the period of extended
operation, as required by 10 CFR 54.21(a)(3).

Cracking of PWR High-Pressure Pumps Components. LRA Section 3.3.2.2.4.3 addresses
cracking due to SCC and cyclic loading that may occur in stainless steel pump casings for the
PWR high-pressure pumps in the chemical and volume control system (CVCS). However,
cracking of high-pressure pump casings in the CVCS is not applicable to BVPS because the
pump temperature is below 60*C (140 0 F), which is the 60 °C (140 OF) temperature threshold
required to support for cracking.

SRP-LR Section 3.3.2.2.4.3 states that cracking due to SCC and cyclic loading could occur for
the stainless steel pump casing for the PWR high-pressure pumps in the chemical and volume
control system. The SRP-LR Section states that the existing aging management program relies
on monitoring and control of primary water chemistry in PWRs to manage the aging effects of
cracking due to SCC. However, the SRP-LR Section clarifies that the control of water chemistry
does not preclude cracking due to SCC and cyclic loading and therefore recommends that, for
CVCS stainless steel pump casings, the effectiveness of the water chemistry control program
should be verified to ensure that cracking is not occurring. The SRP-LR Section states that
therefore the GALL Report recommends that a plant-specific aging management program be
evaluated to verify the absence of cracking due to SCC and cyclic loading to ensure that these
aging effects are managed adequately. SRP-LR Section 3.3.2.2.4.2 references AMR item 9 in
Table 3 of the GALL Report, Volume 1 and AMR item VII.E1-7 in Table VII.E1 of the GALL
Report, Volume, The guidance in these GALL AMR items for management of cracking in the
CVCS pump casings is consistent with the guidance provided in SRP-LR Section 3.3.2.2.4.3.

The staff noted that, in Table IX.D of the GALL Report, Volume 2, the staff identifies that SCC of
stainless steel components under exposure to borated treated water environments is not an
aging effect of concern if the operating temperature for the components is less than or equal to
the threshold temperature for SCC initiation (i.e., less than or equal to a temperature of 60 IC
[5140 *F]). The staff noted that the applicant's basis for concluding that SCC is not an aging
effect requiring management (AERM) for the stainless steel (including CASS) CVCS pump
casings is consistent with the initiation statement in Table IX.D of the GALL Report, Volume 2.
Based on this review, the staff finds that the applicant has provided an acceptable basis for
concluding that SCC is not an AERM for the stainless steel CVCS pump casings and that the
LRA does not need to include any AMR item corresponding to GALL AMR item VII.E1-7
because the applicant's basis is consistent with the staff's basis in Table IX.D of the GALL
Report, Volume 2 on when SCC needs and does not need to be considered as a potential
AERM for stainless steel components.

Cracking in Bolting Components. LRA Section 3.3.2.2.4.4 addresses cracking of high -strength
closure bolting cracking that may occur for bolting exposed to steam or water leakage. Although
there have been instances of bolt cracking in the industry, industry experience with cracking has
been limited to SCC induced cracking to high-yield strength materials (>greater than 150 ksi), or
induced by exposure of the bolts to contaminants such as lubricants containing molybdenum
disulfide. BVPS selects proper bolting material in conjunction with the proper selection of
lubricants and, through control of bolt torque, has been effective in eliminating bolting SCC.
Industry data and plant-specific operating experience support this conclusion. BVPS uses high-
strength bolts, which are used in a very small number of closure bolting applications, and does
not re-use them after removal.
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The applicant manages the cracking of high strength bolting with the Bolting Integrity Program
which is discussed in Section 3.0.3.1.6. The applicant's Bolting Integrity Program follows the
guidelines of EPRI NP-5769 in their selection of bolting material and the use of lubricants and
sealants. Additionally, the program follows the guidelines of NUREG-1 339, to prevent or
mitigate degradation and failure of safety-related bolting including the verification of gasket
compression, and application of an appropriate preload. The staff finds this acceptable because
it is in agreement with the GALL recommendations for the Bolting Integrity Program.

3.3.2.2.5 Hardening and Loss of Strength Due to Elastomer Degradation

Degradation of Elastomer Seals and Components in HVAC System. LRA Section 3.3.2.2.5.1
addresses the applicant's evaluation and basis for managing hardening and loss of strength due
to elastomer degradation in heating, ventilation, and air conditioner (HVAC) systems that are
exposed either internally or externally to indoor air. In this Section of the LRA, the applicant
identifies that that this issue is applicable to elastomer components in the applicant's ventilation
systems (e.g. flexible elastomeric collars) and credits its External Surfaces Monitoring Program
to manage hardening and loss of strength in the polymeric component surfaces that are
exposed either internally or externally to indoor air. The specific details of the technical
information in the application are provided in LRA Section 3.3.2.2.5.1.

SRP-LR Section 3.3.2.2.5.1 states that hardening and loss of strength due to elastomer
degradation may occur in elastomeric HVAC components that are exposed either internally or
externally to uncontrolled indoor air. The SRP-LR recommends further evaluation of a plant-
specific AMP to ensure that these aging effects are adequately managed.

SRP-LR Section 3.3.2.2.5.1 invokes AMR Item 11 in Table 3 of the GALL Report, Volume 1,
and AMR Items VII.F1-7, VII.F2-7, VII.F3-7 and VII.F4-6 in the GALL Report, Volume 2, as
applicable to elastomeric HVAC seals in control room area ventilation systems, auxiliary and
radwaste ventilation systems, primary containment heating and ventilation systems, and diesel
generator ventilation systems. In these AMRs, the staff identifies that hardening and loss of
strength due to elastomer degradation may occur in elastomeric HVAC components that are
exposed either internally or externally to uncontrolled indoor air. In these AMRs, the staff
recommends that a plant-specific aging management program is to be evaluated and credited to
manage hardening and loss of strength in the elastomer seal surfaces that are exposed either
internally or externally to indoor air.

The staff reviewed LRA Section 3.3.2.2.5.1 against the staffs recommended regulatory criteria
in SRP-LR Section 3.3.2.2.5.1 for the specific elastomeric seals and the recommendations for
these components in GALL AMR Items VII.F1-7, VII.F2-7, VII.F3-7, and VII.F4-6, as applicable
to seals in the control room area ventilation systems, auxiliary and radwaste ventilation systems,
primary containment heating and ventilation systems, and diesel generator ventilation systems.

The staff verified that the applicant includes the applicable AMR items in LRA Table 3.3.2-1,
"Area Ventilation Systems - Plant Areas - Summary of Aging Management Evaluation," for
elastomeric seals (flexible connections) in the control area ventilation system that correspond to
GALL AMR Item VII.F1-7 for seals in the control room area ventilations. The staff also verified
that the applicant includes applicable AMR items in LRA Table 3.3.2-2, "Area Ventilation
Systems - Control Area - Summary of Aging Management Evaluation," for elastomeric seals or
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The applicant manages the cracking of high strength bolting with the Bolting Integrity Program 
which is discussed in Section 3.0.3.1.6. The applicant's Bolting Integrity Program follows the 
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SRP-LR Section 3.3.2.2.5.1 invokes AMR Item 11 in Table 3 of the GALL Report, Volume 1, 
and AMR Items VILF1-7, VILF2-7, VILF3-7 and VILF4-6 in the GALL Report, Volume 2, as 
applicable to elastomeric HVAC seals in control room area ventilation systems, auxiliary and 
radwaste ventilation systems, primary containment heating and ventilation systems, and diesel 
generator ventilation systems. In these AMRs, the staff identifies that hardening and loss of 
strength due to elastomer degradation may occur in elastomeric HVAC components that are 
exposed either internally or externally to uncontrolled indoor air. In these AMRs, the staff 
recommends that a plant-specific aging management program is to be evaluated and credited to 
manage hardening and loss of strength in the elastomer seal surfaces that are exposed either 
internally or externally to indoor air .. 

The staff reviewed LRA Section 3.3.2.2.5.1 against the staff's recommended regulatory criteria 
in SRP-LR Section 3.3.2.2.5.1 for the specific elastomeric seals and the recommendations for 
these components in GALL AMR Items VILF1-7, VILF2-7, VII.F3-7, and VII.F4-6, as applicable 
to seals in the control room area ventilation systems, auxiliary and radwaste ventilation systems, 
primary containment heating and ventilation systems, and diesel generator ventilation systems. 

The staff verified that the applicant includes the applicable AMR items in LRA Table 3.3.2-1, 
"Area Ventilation Systems - Plant Areas - Summary of Aging Management Evaluation," for 
elastomeric seals (flexible connections) in the control area ventilation system that correspond to 
GALL AMR Item VII.F1-7 for seals in the control room area ventilations. The staff also verified 
that the applicant includes applicable AMR items in LRA Table 3.3.2-2, "Area Ventilation 
Systems - Control Area - Summary of Aging Management Evaluation," for elastomeric seals or 
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components in various emergency diesel generator systems (e.g., security diesel generator
system, ERF diesel generator system, and emergency diesel generator and support system)
and has aligned these AMRs to GALL AMR VII.F4-6. The staff also verified that the applicant
includes applicable AMR items in LRA Table 3.3.2-2, "Area Ventilation Systems - Control Area
- Summary of Aging Management Evaluation," for elastomeric seals or components in the
applicant's plant ventilation systems and non-ventilation based auxiliary systems (e.g., in the
chemical volume and control system, compressed air system, solid waste disposal system, and
supplemental leak collection and release system) and has aligned these AMRs to GALL AMR
VII.F2-7. This covers any management of hardening and loss of strength in any elastomeric
seals or components in the applicant's primary containment heating and ventilation system,
because the NRC's recommendations for management of elastomer hardening and loss of
strength in GALL AMRs VII.F2-7 and VII.F3-7 are identical to one another, except for the
system name.

The staff noted that the applicant credits its External Surfaces Monitoring Program to manage
hardening and loss of strength in: (1) the elastomeric auxiliary system seals and components
that are exposed, either internally or externally, to uncontrolled indoor air or to dry air, and (2)
the elastomeric flexible hoses in the auxiliary feedwater system (i.e., a subsystem for the steam
and power conversion system grouping) that are exposed externally to uncontrolled indoor air.
The staff noted that the applicant has categorized this AMP as an AMP that is entirely
consistent with the program elements in GALL AMP XI.M36, "External Surfaces Monitoring,"
without exception or enhancement. The staff reviewed the program description and program
elements for GALL AMP XI.M36 and noted that the scope of GALL AMP XI.M36, "External
Surfaces Monitoring," is currently limited to the inspection of steel (i.e., carbon steel, alloy steel,
or cast iron) components in order to manage: (1) loss of material that may occur in the steel
components as a result of general corrosion, pitting corrosion, or crevice corrosion, or (2)
cracking in the coatings that may be to line the external surfaces of these steel components.
The staff noted that GALL AMP XI.M36, "External Surfaces Monitoring," does not apply to
elastomeric components or to the management of hardening or loss of strength in elastomeric
components. Thus, the staff had the following issues with regard to crediting the External
Surfaces Monitoring Program to manage hardening and loss of strength in these elastomeric
seals or components:

(1) The scope of the GALL AMP XI.M36, "External Surfaces Monitoring," does not include
elastomeric components nor does it apply to the management of changes in material
properties (such as hardening and loss of strength) that may occur in elastomeric
components.

(2) The applicant's program credits only visual examinations of the external seal surfaces as
its basis for managing hardening and loss of strength in the elastomeric surfaces that
are exposed, either internally or externally, to uncontrolled indoor air or dry air. Visual
examination techniques in ASME Code Section XI, Article IWA-2000 do not credit the
visual examination as being acceptable inspection techniques for managing changes in
the material properties (such as hardening or loss of strength) that may occur in
elastomeric components.

In RAI 3.3.2.2.5.1-113.4.2.3-1A, the staff asked the applicant to justify using the External
Surfaces Monitoring Program as the basis for managing hardening or loss of strength in: (1) the
elastomeric seals or components in the applicant's auxiliary systems under exposure, either
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(1) The scope of the GALL AMP XI.M36, "External Surfaces Monitoring," does not include 
elastomeric components nor does it apply to the management of changes in material 
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components. 

(2) The applicant's program credits only visual examinations of the external seal surfaces as 
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examination techniques in ASME Code Section XI, Article IWA-2000 do not credit the 
visual examination as being acceptable inspection techniques for managing changes in 
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elastomeric seals or components in the applicant's auxiliary systems under exposure, either 

3-353 



internally or externally, to uncontrolled indoor air or dry air, and (2) the elastomeric flexible
hoses in the auxiliary feedwater system (i.e., a subsystem for the steam and power conversion
system grouping) that are exposed externally to uncontrolled indoor air.

The applicant responded to RAI 3.3.2.2.5.1-1/3.4.2.3-1A in a letter dated July 21, 2008. In this
letter, with respect to the management of hardening or loss of strength in the elastomeric seals
or components in the applicant's auxiliary systems under exposure, either internally or
externally, to uncontrolled indoor air or dry air, the applicant stated that FENOC will perform
repetitive maintenance tasks prior to the period of extended operation, to replace the
elastomeric components identified in LRA sections 3.1, 3.2, 3.3, and 3.4 such that those
components are classified as "short-lived" and not subject to aging management per 10 CFR
54.21 (a)(1)(ii). The applicant clarified that the frequency of the repetitive tasks and replacement
activities will be determined based upon manufacturer recommendations and operating
experience, and that therefore elastomeric seals and components in the auxiliary system (other
than elastomeric flexible ventilation connection components) are classified as passive, short-
lived components and can be excluded from the scope of an aging management review.

The staff verified that in the enclosure of the letter of July 21, 2008, the applicant amended the
application to remove the AMRs on the elastomeric seals or components in the applicant's
auxiliary systems (other than those AMRs for elastomeric flexible ventilation connections in LRA
Table 3.3.2-1 and 3.3.2-2 for control area and plant area ventilation systems) and instead
replace these AMRs with Commitment No. 21 UFSAR Supplement Table A.4-1 for Unit 1 and
Commitment No. 23 in UFSAR Supplement Table A.5-1 for Unit 2 which calls for these non-
ventilation auxiliary system seals or components to be placed in a preventative maintenance
and periodic replacement program based on vendor recommendations and operating
experience, which constitutes a valid basis for qualified life.

The staff finds this to be an acceptable basis for addressing hardening or loss of strength in
these elastomeric seals or components because placing elastomeric seals and components
(other than those elastomeric flexible connections in the ventilation systems) into a periodic
replacement program that is based on vendor recommendations and operating experience (i.e.,
a qualified life eliminates the need to include these components within the scope of an ARM,
which would otherwise be required by 10 CFR 54.21(a)(1)(ii) if the components were designated
as passive and long-lived, and not subject to replacement on a qualified life or specified time
period. RAI 3.3.2.2.5.1-1/3.4.2.3.-lA is resolved with respect to the need for aging management
of these elastomeric auxiliary system components.

With respect to managing hardening and loss of strength in the elastomeric flexible connections
in the control area and plant area ventilation systems, the applicant responded that the External
Surface Monitoring remains as the AMP that is credited for aging management of the hardening
and/or loss of strength in the components. In the letter of July 21, 2008, applicant also stated
that it is amending the External Surfaces Monitoring Program to include specific program
elements for these elastomeric flexible ventilation system components and to perform periodic
visual inspection, coupled with physical manipulation of in-scope elastomeric components in
order to detect for cracking and any indications that the, hardness or strength properties of the
materials are changing. The applicant clarified that the amended program provides supplement
monitoring and trending activities and qualification requirements for personnel associated with
visual inspection and physical manipulation of elastomers, and that this will be accomplished in
accordance with FENOC procedures and processes.
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The staff finds this to be an acceptable amended basis for managing hardening and loss of
strength in the elastomeric flexible ventilation connection components because the applicant is
couple its visual examinations of the elastomeric components with physical manipulation
activities, which will be able to determine whether the elastomeric materials are losing their
elastic properties (i.e., getting hard and increasing in strength). Thus, the staff finds that the
crediting of the applicant's amended Externals Surfaces Monitoring Program satisfies the
recommendation in SRP-LR 3.3.2.2.5, Item (1) that a plant-specific program be evaluated to
manage hardening and loss of strength in elastomeric flexible ventilation connection
components. RAI 3.3.2.2.5.1-1/3.4.2.4-lA is resolved with respect to aging management of
these components.

Based on the programs identified above, the staff concludes that the applicant's programs meet
SRP-LR Section 3.3.2.2.5.1 criteria. For those line items that apply to LRA Section 3.3.2.2.5.1,
the staff determines that the applicant has amended the application and has committed the LRA
to place the non-ventilation elastomeric seal and components of the auxiliary systems in a
preventative maintenance and periodic replacement program such that the applicant does not
need to screen these components in aging management in accordance with 10 CFR
54.21(a)(1).

Degradation of Elastomer Linings of Components in Spent Fuel Pool Cooling and Cleanup
Systems. LRA Section 3.3.2.2.5.2 addresses the applicant's evaluation on whether the staff's
recommendation in SRP-LR Section 3.3.2.2.5.2, on management of hardening or loss of
strength in elastomeric liners in design of spent fuel cooling and cleanup system filters, valves,
and ion exchangers is applicable to the BVPS unit designs. In this section, the applicant states
that, for PWRs, the guidance in AMR VII.A3-1 is applicable to spent fuel pool cooling and
cleanup (purification) system filters, valves, and ion exchangers designed with elastomeric
liners. The applicant identifies that BVPS spent fuel cooling and cleanup system designs do not
include components that are designed with elastomeric liners, and that therefore, the staff's
guidance in SRP-LR Section 3.3.2.2.5.2 is not applicable to the BVPS LRA.

SRP-LR Section 3.3.2.2.5.2 states that hardening and loss of strength due to elastomer
degradation could occur in elastomer linings of the filters, valves, and ion exchangers in spent
fuel pool cooling and cleanup systems (BWR and PWR) under exposure to either to treated
water or to treated borated water. The SRP-LR recommends further evaluation of a plant-
specific AMP to ensure that these aging effects are adequately managed.

SRP-LR Section 3.3.2.2.5.2 invokes AMR Item 12 in Table 3 of the GALL Report, Volume 1,
and AMR VII.A3-1 in the GALL Report, Volume 2, for elastomeric liners that are included the
design filters, valves, and ion exchangers in PWR spent fuel pool cooling and cleanup systems.
In these AMRs, the staff identifies that hardening and loss of strength due to elastomer
degradation may occur in the elastomer lining under exposure to treated borated water. In these
AMRs, the staff recommends that a plant-specific aging management program is to be
evaluated and assessed for the qualified life of the linings under exposure to the treated borated
water environment.

The staff reviewed LRA Section 3.3.2.2.5.2 against the staffs recommended regulatory criteria
in SRP-LR Section 3.3.2.2.5.2; AMR Item 12 in Table 3 of the GALL Report, Volume 1; and
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AMR VII.A3-1 in the GALL Report, Volume 2, for elastomer linings of the filters, valves, and ion
exchangers in PWR spent fuel pool cooling and cleanup systems under exposure to either to
treated borated water. The staff verified that the BVPS spent fuel pool cooling and purification
system components are not designed with protective elastomeric liners. Based on this review,
the staff determined that the staff's guidelines in SRP-LR Section 3.3.2.2.5.2; AMR Item 12 in
Table 3 of the GALL Report, Volume 1; and AMR VII.A3-1 in the GALL Report, Volume 2, are
not applicable to the designs of BVPS Units 1 and 2 or to the BVPS LRA.

The staff has verified that the BVPS spent fuel pool cooling and purification system components
are not designed with protective elastomeric liners. Based on this review, the staff concludes
that the applicant has provided an acceptable basis for concluding that the guidelines in SRP-
LR Section 3.3.2.2.5.2; AMR Item 12 in Table 3 of the GALL Report, Volume 1; and AMR Item
VII.A3-1 in the GALL Report, Volume 2, are not applicable to the BVPS LRA.

3.3.2.2.6 Reduction of Neutron-Absorbing Capacity and Loss of Material Due to General
Corrosion

LRA Section 3.3.2.2.6 addresses the applicant's evaluation of the neutron absorption materials
used in the fuel storage ranks in the spent fuel pools in order to assess whether potential loss of
material, decomposition, or reduction of neutron-absorbing capability would need to be
managed for the period of extended operation. In this section, the applicant identified that Boral®
is the spent fuel pool neutron absorption material for BVPS Unit 1 and that Boraflex is the spent
fuel pool neutron absorption material for BVPS Unit 2. In this Section of the LRA, the applicant
also provided its basis on whether or not there are any aging effects requiring management for
the Boral® materials used in the design of the BVPS Unit 1 spent fuel racks and the Boraflex
materials used in the design of the BVPS Unit 2 spent fuel racks. The specific details of the
technical information in the application are provided in LRA Section 3.3.2.2.6

SRP-LR Section 3.3.2.2.6 states that reduction of neutron-absorbing capacity and loss of
material due to general corrosion may occur in the neutron-absorbing sheets of BWR and PWR
spent fuel storage racks exposed to treated water or treated borated water. The GALL Report
recommends further evaluation of a plant-specific AMP to ensure that these aging effects are
adequately managed.

SRP-LR Section 3.3.2.2.6 invokes AMR Item 13 in the GALL Report, Volume 1, and AMR Item
VII.A2-5 in the GALL Report, Volume 2, as applicable to PWR designs. In these AMRs, the staff
identifies that reduction of neutron absorbing capacity and loss of material/ general corrosion
are applicable aging effects requiring management (AERMS) for Boral® neutron absorbing
materials that are used in design of PWR spent fuel pool storage racks. In these AMRs, the staff
recommends that a plant-specific aging management program is to be further evaluated and
credited to manage reduction of neutron absorbing capacity and loss of material/general
corrosion in Boral® neutron absorbing materials that are exposed to a borated treated water
environment.

SRP-LR Section 3.3.2.2.6 does not apply to the evaluation of Boraflex neutron absorption
materials. The staff's recommended AMR criteria for aging management of Boraflex neutron
absorption materials used in PWR spent fuel storage rack designs are given in AMR Item 87 in
Table 3 of the GALL Report, Volume 1, and VII.A2-4 of the GALL Report, Volume 2.
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The staff reviewed LRA Section 3.3.2.2.6 against the staffs recommended regulatory criteria in
SRP-LR Section 3.3.2.2.6 and in GALL AMR Item VII.A2-5 of the GALL Report, Volume 2.

The Boral® and Boraflex materials used in spent fuel pool designs do not serve a spent fuel
storage rack integrity function or a spent fuel pool heat transfer function. The materials are used
for the function of absorbing neutrons that result from decay of radioactive materials stored in
the spent fuel pools. For the Boral® materials used in the fabrication of the BVPS Unit 1 spent
fuel pool racks, the applicant stated that it reviewed the operation experience (OE) documents
for Boral® degradation events and stated that the no relevant operating experience was noted
citing relevant OE events with Boral® neutron absorption materials. The staff noted that the
applicant's AMR that corresponds to AMR Item 13 in the GALL Report, Volume 1, is given in
AMR Item 3.3-13 in LRA Table 3.3.1. In this AMR, the applicant stated that as a result of its OE
review, the applicant identified that reduction of neutron absorption capability in the Boral®
materials is not an aging effect requiring management for BVPS Unit 1. The applicant identified
that loss of material of the Boral® materials is an aging effect requiring management (AERM) for
BVPS Unit 1. The applicant credited the Water Chemistry program to manage loss of material in
the Boral® coupons. The staff verified that the applicant has included the component-specific
AMR on management of loss of material in the Boral® coupons in AMR Item 18 in LRA
Table 3.5.2-14. In Amendment 34, dated January 19, 2009, the licensee stated that
"Additionally, blistering of Boral® coupons has recently been identified at BVPS Unit 1. While
the neutron absorption properties of Boral® are not affected by blistering, severe blistering could
have the potential to challenge dimensional assumptions of water flux traps in the region 1 fuel
storage criticality analysis. Therefore, blistering is considered an aging effect requiring
management. The Boral® Surveillance Program (Section B. 2.43) will confirm the effectiveness
of the Water Chemistry Program related to managing the aging effect of loss of material of the
Boral's® aluminum cladding in the Unit I Spent Fuel Pool, and will manage blistering of the
Boral® sheets in the Unit 1 Spent Fuel Pool."

The staff is of the opinion that if loss of material is an applicable aging effect for these Boral®
materials, initiation of loss of material in the Boral® coupons could potentially lead to a reduction
of the material's neutron absorption capability. In RAI 3.3.2.2.6-1, the staff asked the applicant
to: (1) justify why reduction of neutron absorption capability was not an AERM for the Boral®
materials used in the design of the BVPS Unit 1 spent fuel pool racks, and (2) provide its basis
why a one-time inspection of the Boral® coupons has not been credited and coupled to the
applicant's Water Chemistry Program in order to verify the effectiveness of the Water Chemistry
Program in managing loss of material, and possibly reduction of neutron absorption capability,
in the Boral® coupons.

In its response to RAI 3.3.2.2.6-1 dated July 21, 2008:

The applicant stated that loss of material for Boral® is an aging effect associated
with the aluminum cladding, and not with the boron carbide neutron absorber
material sandwiched within the cladding. The applicant further stated that Boral®
in the Unit 1 spent fuel pool rack walls is credited with maintaining sub-criticality
with keff < 0.95 for stored fuel. Boral® is a neutron absorbing material of a
uniformly dispersed mixture of boron carbide and aluminum powders, clad in
aluminum sheets, and hot-rolled to produce an integral three-layer panel. The
applicant explained that no aging effects have been identified in the industry that
affects the boron carbide's neutron absorption function.
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The applicant identified that the EPRI Mechanical Tools were used to determine
that the aluminum cladding of Boral® may be susceptible to pitting and/or crevice
corrosion in treated water. Aluminum develops a strongly-bonded oxide film,
which gives it excellent corrosion resistance in many environments. This film is
quite stable in neutral and many acidic solutions, but is attacked by alkalis.
Aluminum alloys exhibit negligible action in boric acid solutions. The applicant
confirmed that the normal environment of the Unit 1 spent fuel pool is borated
water and that the Water Chemistry Program is credited with managing loss of
material through the program's controls. The chemistry parameters are
maintained within the normal range in which aging effects are negligible.

The applicant also explained that it credited only the Water Chemistry Program to
manage loss of material of Boral® aluminum cladding because the EPRI
Mechanical Tools indicate that aluminum alloys exhibit negligible corrosion in
boric acid solutions. The GALL Report does not address aluminum in treated
borated water, so the applicant explained that it considered stainless steel in
treated borated water to be an analogous combination for the GALL Report
comparison of aging management for this issue. The GALL Report, rows V.A-27
and V.D1-30, recommend management of loss of material due to pitting and
crevice corrosion for some stainless steel components in treated borated water
environments (including components with low or stagnant flow, such as tanks)
with the Water Chemistry Program, and without verification by a One-time
Inspection Program. Therefore, the applicant considered the assignment of the
Water Chemistry Program without the additional assignment of a One-Time
Inspection Program to have precedent in the GALL Report for management of
loss of material in treated borated water.

The applicant stated that industry operating experience has not identified
degradation of neutron absorption performance for Boral®, and the BVPS aging
management reviews did not identify reduction of neutron absorption as an aging
effect requiring management. Since reduction of neutron absorption was not
identified as an aging effect requiring management, the applicant explained that it
did not assign a program to manage the effect. However, the 1993 Safety
Evaluation Report for BVPS Unit 1 License Amendment 178 that supported the
Unit 1 fuel pool rerack (and installation of Boral®) includes a commitment for a
Boral® Surveillance Program that will characterize the performance of the Boral®
panels during the remaining life time of the plant. The surveillance program calls
for removing and testing one coupon from the mounting jacket at the following
intervals relative to the installation of the racks: 1st cycle, 2 nd cycle, 4th cycle, 7th
cycle, 10th cycle, 20th cycle, 30th cycle, and 40th cycle. Each coupon, upon its
removal from the mounting jacket, is required to be analyzed according to the
following tests:

* Visual Observation and Photography
* Neutron Attenuation
* Dimensional Measurements (length, width, and thickness)
" Weight and Specific Gravity
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The applicant described that the neutron attenuation and the dimensional
measurements are used to determine whether or not the coupons are exhibiting
any signs of boron loss or structural deformation, respectively. The gravimetric
analyses are performed to augment the results of the neutron attenuation studies
should boron loss be indicated. The BVPS operating experience from this
program includes identification of coupon blistering, as well as oxidation that did
not appear to be progressing. The evaluation of these results considered the
potential for these effects to have an impact on the neutron absorption
properties, and concluded that the results of the tests were indicative of
satisfactory material performance. No changes to the current surveillance interval
are planned. The next set of coupons are scheduled to be removed, inspected
and tested in 2011, and are required to be compared to previous test results and
other available industry OE at that time. Since the 40th cycle after installation
occurs roughly 60 years after installation of the Boral®, the planned program
duration exceeds the end of the period of extended operation.

The staff reviewed the applicant's response and finds that it adequately explains that through
the use of the Boral® Surveillance Program, that the reduction of neutron absorption capacity
aging effect, will be adequately managed for the period of extended operation. Additionally, the
staff finds that the applicant's Water Chemistry Program will adequately manage the aging
effect of loss of material because the program has controls to ensure that correct boron
concentration in the pool. Therefore the chemistry parameters are maintained within the normal
range which inhibits the corrosion of aluminum. The effectiveness of the Water Chemistry
Program related to managing the aging effect of loss of material of the Boral's® aluminum
cladding in the Unit 1 Spent Fuel Pool will be confirmed by the Boral® Surveillance Program
(Section B.2.43).

The staff finds this to be an acceptable basis for managing reduction of neutron absorption
capacity in the Boral® neutron absorption materials because the applicant has amended the
application to credit a new, plant-specific Boral® Surveillance Program to manage reduction of
neutron absorption capacity in the Boral® neutron absorption materials. The staffs evaluation of
the ability of the Boral® Surveillance Program to manage this aging effect is given SER Section
3.0.3.3.7. The staff's evaluation includes an evaluation of the AMP's program elements against
the staff' program element recommendations in SRP-LR, Appendix A. 1, Section A. 1.2.3. The
staff's concern in RAI 3.3.2.2.6-1 is resolved.

The staff noted that the applicant conservatively used this LRA Section 3.3.2.2.6 to address
whether or not aging management was required for the Boraflex coupons that are used in the
design of the BVPS Unit 2 spent fuel racks, even though corresponding Section in the SRP-LR
does not specifically apply to Boraflex materials. The staff noted that the LRA does not include
any applicable AMR items for the Boraflex materials that are used in the BVPS Unit 2 spent fuel
storage rack designs. The staff also noted that the applicant identified that the BVPS Unit 2
spent fuel pool reactivity analysis does not credit the Boraflex coupons for neutron absorbing
capability or to maintaining the Kef reactivity coefficient of the BVPS Unit 2 spent fuel pool within
acceptable limits defined in the unit's Technical Specifications. The staff verified that the
applicant's license amendment proposal requesting the change to the BVPS Unit 2 Keff reactivity
analysis and eliminating the need for accreditation of the Boraflex coupons for neutron
absorption credit is given in the applicant's license amendment request of March 28, 2001, as
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amended by information submitted on September 25, 2001. The staff confirmed that the staff
approved this license amendment in a safety evaluation dated February 11, 2002. Based on this
review, the staff concludes that the NRC approval of the license amendment approved in the
safety evaluation of February 11, 2002 provides an acceptable basis for not including
appropriate AMR items in the LRA for the Boraflex materials used in the BVPS Unit 2 spent fuel
pool storage rack designs.

Based on the programs identified above, the staff finds that the applicant's programs meet
SRP-LR Section 3.3.2.2.6 criteria. For those line items that apply to LRA Section 3.3.2.2.6, the
staff determines that the LRA is consistent with the GALL Report and that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB during the period of extended operation,
as required by 10 CFR 54.21 (a)(3). The staff concludes that, based on the staffs approval in the
NRC safety evaluation of February 11, 2002, the applicant has provided an acceptable basis for
concluding that the LRA does not need to include any AMR items for the Boraflex coupons that
are used in the BVPS Unit 2 spent fuel storage rack design.

Based on the programs identified above, the staff concludes that the applicant has
conservatively applied the criteria of SRP-LR Section 3.3.2.2.6 to manage loss of material and
neutron absorbing capacity of Boral® exposed to the borated treated water environment in the
spent fuel pool, and that for these components, the applicant has met the criteria in SRP-LR
Section 3.3.2.2.6 to manage this aging effect. For those AMR items that apply to LRA
Section 3.3.2.2.6, the staff determined that the LRA is consistent with the GALL Report and the
applicant has demonstrated that the effects of aging will be adequately managed so that the
intended functions will be maintained consistent with the CLB during the period of extended
operation, as required by 10 CFR 54.21(a)(3). Also, based on the staff's approval of the NRC
safety evaluation dated February 11, 2002, concerning the Boraflex neutron absorption material
in the BVPS Unit 2 spent fuel storage racks, the staff determined that the LRA is consistent with
the GALL Report.

In addition, the staff concludes that, based on the staffs approval in the NRC safety evaluation
of February 11, 2002, the applicant has provided an acceptable basis for concluding that the
LRA does not need to include any AMR items for the Boraflex coupons that are used in the
BVPS Unit 2 spent fuel storage rack design.

3.3.2.2.7 Loss of Material Due to General, Pitting, and Crevice Corrosion

Reactor Coolant Pump Oil Leakaqe Collection System. In LRA Section 3.3.2.2.7.1, the applicant
states that loss of material due to general, pitting, and crevice corrosion could occur in steel
components of the reactor coolant pump lube oil leakage collection system and that the
impacted components may include piping, tubing, valves, and tanks. The applicant states that
BVPS credits a combination of the Lubricating Oil Analysis Program (Section B.2.24) and the
One-Time Inspection Program (Section B.2.30) to manage loss of material in the steel
component surfaces that are exposed to lubricating oil.

SRP-LR Section 3.3.2.2.7, Paragraph (1) states that loss of material due to general, pitting, and
crevice corrosion could occur in steel components of the reactor coolant pump lube oil leakage
collection system exposed to lubricating oil (as part of the Fire Protection System) and identifies
that the applicable components may include piping, tubing, valves, and tanks. SRP-LR
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Section 3.3.2.2.7, Paragraph (1) references AMR item 16 in Table 3 of the GALL Report,
Volume 1 and AMRs VII.G-27. The aging management basis in these GALL Report AMR items
is consistent with recommendations in SRP-LR Section 3.3.2.2.7, Paragraph (1).

The staff noted that the AMPs proposed by the applicant in LRA Section 3.3.2.2.7.1 for
managing this aging effect are the Lubricating Oil Analysis Program and the One-Time
Inspection Program. The staff reviewed the Lubricating Oil Analysis Program and finds that it
maintains oil systems contaminants (primarily water and particulates) within acceptable limits.
This will preserve an environment that is not conducive to loss of material due to general,
pitting, and crevice corrosion that could occur in steel components of the reactor coolant pump
lube oil leakage collection system exposed to lubricating oil. The staff s evaluation of the
Lubricating Oil Analysis Program is documented in SER Section 3.0.3.1.13. On this basis, the
staff finds that this program includes activities that are consistent with the recommendations in
the GALL Report, and are adequate to manage loss of material due to general, pitting, and
crevice corrosion that could occur in steel components of the reactor coolant pump lube oil
leakage collection system exposed to lubricating oil.
The staff reviewed the One-Time Inspection Program and finds that it provides an inspection
that either verifies that unacceptable degradation is not occurring or triggers additional actions
that assure the intended function of affected components will be maintained during the period of
extended operation. The staff's evaluation of the One-Time Inspection Program is documented
in SER Section 3.0.3.1.17. On this basis, the staff finds that this program includes activities and
an inspection to determine the thickness of the lower portion of the reactor coolant pump oil
collection tank, that are consistent with the recommendations in the GALL Report, and are
adequate to confirm that loss of material due to general, pitting, and crevice corrosion that could
occur in steel components of the reactor coolant pump lube oil leakage collection system
exposed to lubricating oil is managed.

Based on this review, the staff finds that the applicant has provided an acceptable basis for
crediting the Lubricating Oil Analysis Program and One-Time Inspection Program to manage
loss of material due to general, pitting, and crevice corrosion in the steel components of the
reactor coolant pump lube oil leakage collection system under exposure to a lubricating oil
environment because the applicant's aging management basis is consistent with AMPs
recommended for aging management in the guidance in SRP-LR Section 3.3.2.2.7, Paragraph
(1) and the GALL AMRs that are referenced by this SRP-LR section.

BWR Reactor Water Cleanup and Shutdown Cooling Systems. In LRA Section 3.3.2.2.7.2, the
applicant addresses whether SRP-LR Section 3.3.2.2.7, paragraph (2) is applicable to the
'BVPS LRA. In the Section of the LRA, the applicant identifies that the applicable SRP-LR
Section identifies that loss of material due to general, pitting, and crevice corrosion could occur
in steel piping, piping components, and piping elements in the BWR reactor water cleanup and
shutdown cooling systems exposed to treated water. The applicant clarifies that, although the
applicable SRP-LR Section is applicable to BWR-designed reactors, the applicant
conservatively applied the NRC guidance to those steel components systems in Westinghouse-
design PWRs under exposure to treated unborated water. The applicant clarifies that this
includes the carbon steel and gray cast iron components in the Auxiliary Systems that are
exposed to unborated treated water.

SRP-LR Section 3.3.2.2.7, Paragraph (2) identifies that loss of material due to general, pitting,
and crevice corrosion could occur in steel piping, piping components, and piping elements in the
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adequate to confirm that loss of material due to general, pitting, and crevice corrosion that could 
occur in steel components of the reactor coolant pump lube oil leakage collection system 
exposed to lubricating oil is managed. 

Based on this review, the staff finds that the applicant has provided an acceptable basis for 
crediting the Lubricating Oil Analysis Program and One-Time Inspection Program to manage 
loss of material due to general, pitting, and crevice corrosion in the steel components of the 
reactor coolant pump lube oil leakage collection system under exposure to a lubricating oil 
environment because the applicant's aging management basis is consistent with AMPs 
recommended for aging management in the guidance in SRP-LR Section 3.3.2.2.7, Paragraph 
(1) and the GALL AMRs that are referenced by this SRP-LR section. 

BWR Reactor Water Cleanup and Shutdown Cooling Systems. In LRA Section 3.3.2.2. 7.2, the 
applicant addresses whether SRP-LR Section 3.3.2.2.7, paragraph (2) is applicable to the 
'BVPS LRA. In the Section of the LRA, the applicant identifies that the applicable SRP-LR 
Section identifies that loss of material due to general, pitting, and crevice corrosion could occur 
in steel piping, piping components, and piping elements in the BWR reactor water cleanup and 
shutdown cooling systems exposed to treated water. The applicant clarifies that, although the 
applicable SRP.,LR Section is applicable to BWR-designed reactors, the applicant 
conservatively applied the NRC guidance to those steel components systems in Westinghouse
design PWRs under exposure to treated unborated water. The applicant clarifies that this 
includes the carbon steel and gray cast iron components in the Auxiliary Systems that are 
exposed to unborated treated water. 

SRP-LR Section 3.3.2.2.7, Paragraph (2) identifies that loss of material due to general, pitting, 
and crevice corrosion could occur in steel piping, piping components, and piping elements in the 
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BWR reactor water cleanup and shutdown cooling systems under exposure to treated water.
The SRP-LR Section states that the existing aging management program relies on monitoring
and control of reactor water chemistry to manage the aging effects of loss of material from
general, pitting and crevice corrosion, but qualifies this statement by clarifying that high
concentrations of impurities at crevices and locations of stagnant flow conditions could cause
general, pitting, or crevice corrosion. Therefore, SRP-LR Section therefore recommends that the
effectiveness of the chemistry control program should be verified to ensure that corrosion is not
occurring and states that a one-time inspection of select components at susceptible locations is
an acceptable method to ensure that corrosion is not occurring and that the component's
intended function will be maintained during the period of extended operation. SRP-LR
Section 3.3.2.2.7, Paragraph (2) references AMR item 17 in Table 3 of the GALL Report,
Volume 1 and AMRs VII.E3-18 and VII.E4-17. The aging management basis in these GALL
AMR items is consistent with recommendations in SRP-LR Section 3.3.2.2.7, Paragraph (2).

The staff noted that although the guidance in SRP-LR Section 3.3.2.2.7, Paragraph (2) is only
applicable to the management of loss of material due to general, pitting, and crevice corrosion
could occur in steel piping, piping components, and piping elements in the BWR reactor water
cleanup and shutdown cooling systems (i.e. BWR auxiliary system steel components) under
exposure to a treated water environment, the applicant conservatively applied the SRP-LR
Section 3.3.2.2.7, Paragraph (2) to its AMRS for steel auxiliary system components at BVPS
that are exposed to non-borated treated water, which is similar to the auxiliary system treated
water environments at BWRs. The staff noted that consistent with the guidance in SRP-LR
Section 3.3.2.2.7, Paragraph (2), the applicant is credited its Water Chemistry Program and
One-Time Inspection Program to manage loss of material due to general, pitting, and crevice
corrosion. Based on this review, the staff finds that the applicant's aging management basis is
acceptable because it is in conformace with the aging mangement recommendations for steel
components in SRP-LR Section 3.3.2.2.7, Paragraph (2) and the GALL AMRs that are
reference by this SRP-LR section.

Steel and Stainless Steel Diesel Exhaust Component Exposed to a Diesel Exhaust
Environment. In LRA Section 3.3.2.2.7.3, the applicant identifies that loss of material due to
general (steel only), pitting, and crevice corrosion could occur in steel and stainless steel diesel
exhaust piping, piping components, and piping elements exposed to diesel exhaust. The
applicant clarifies that it credits its Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program to manage loss of material due to general, pitting, and crevice
corrosion in internal component surfaces that are exposed to diesel exhaust. The applicant
clarifies that the program includes visual inspections of the internal surfaces to assure that
existing environmental conditions are not causing material degradation that could result in a loss
of component intended functions and that these internal inspections are performed during the
periodic system and component surveillances or during the performance of maintenance
activities when the surfaces are made accessible for visual inspection.

SRP-LR Section 3.3.2.2.7, Paragraph (3) identifies that loss of material due to general (steel
only) pitting and crevice corrosion could occur in BWR and PWR steel and stainless steel diesel
exhaust piping, piping components, and piping elements under exposure to a diesel exhaust
environment. The SRP-LR Section indicates that the GALL Report recommends further
evaluation of a plant-specific aging management program to ensure that these aging effects are
adequately managed. SRP-LR Section 3.3.2.2.7, Paragraph (3) references AMR item 18 in
Table 3 of the GALL Report, Volume 1 and AMRs VII.H2-2. The aging management basis in
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BWR reactor water cleanup and shutdown cooling systems under exposure to treated water. 
The SRP-LR Section states that the existing aging management program relies on monitoring 
and control of reactor water chemistry to manage the aging effects of loss of material from 
general, pitting and crevice corrosion, but qualifies this statement by clarifying that high 
concentrations of impurities at crevices and locations of stagnant flow conditions could cause 
general, pitting, or crevice corrosion. Therefore, SRP-LR Section therefore recommends that the 
effectiveness of the chemistry control program should be verified to ensure that corrosion is not 
occurring and states that a one-time inspection of select components at susceptible locations is 
an acceptable method to ensure that corrosion is not occurring and that the component's 
intended function will be maintained during the period of extended operation. SRP-LR 
Section 3.3.2.2.7, Paragraph (2) references AMR item 17 in Table 3 of the GALL Report, 
Volume 1 and AMRs VII,E3-18 and VII,E4-17. The aging management basis in these GALL 
AMR items is consistent with recommendations in SRP-LR Section 3.3.2.2.7, Paragraph (2). 

The staff noted that although the guidance in SRP-LR Section 3.3.2.2.7, Paragraph (2) is only 
applicable to the management of loss of material due to general, pitting, and crevice corrosion 
could occur in steel piping, piping components, and piping elements in the BWR reactor water 
cleanup and shutdown cooling systems (Le. BWR auxiliary system steel components) under 
exposure to a treated water environment, the applicant conservatively applied the SRP-LR 
Section 3.3.2.2.7, Paragraph (2) to its AMRS for steel auxiliary system components at BVPS 
that are exposed to non-borated treated water, which is similar to the auxiliary system treated 
water environments at BWRs. The staff noted that consistent with the guidance in SRP-LR 
Section 3.3.2.2.7, Paragraph (2), the applicant is credited its Water Chemistry Program and 
One-Time Inspection Program to manage loss of material due to general, pitting, and crevice 
corrosion. Based on this review, the staff finds that the applicant's aging management basis is 
acceptable because it isin conformace with the aging mangement recommendations for steel 
components in SRP-LR Section 3.3.2.2.7, Paragraph (2) and the GALL AMRs that are 
reference by this SRP-LR section. 

Steel and Stainless Steel Diesel Exhaust Component Exposed to a Diesel Exhaust 
Environment. In LRA Section 3.3.2.2.7.3, the applicant identifies that loss of material due to 
general (steel only), pitting, and crevice corrosion could occur in steel and stainless steel diesel 
exhaust piping, piping components, and piping elements exposed to diesel exhaust. The 
applicant clarifies that it credits its Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Components Program to manage loss of material due to general, pitting, and crevice 
corrosion in internal component surfaces that are exposed to diesel exhaust. The applicant 
clarifies that the program includes visual inspections of the internal surfaces to assure that 
existing environmental conditions are not causing material degradation that could result in a loss 
of component intended functions and that these internal inspections are performed during the 
periodiC system and component surveillances or during the performance of maintenance 
activities when the surfaces are made accessible for visual inspection. 

SRP-LR Section 3.3.2.2.7, Paragraph (3) identifies that loss of material due to general (steel 
only) pitting and crevice corrosion could occur in BWR and PWR steel and stainless steel diesel 
exhaust piping, piping components, and piping elements under exposure to a diesel exhaust 
environment. The SRP-LR Section indicates that the GALL Report recommends further 
evaluation of a plant-specific aging management program to ensure that these aging effects are 
adequately managed. SRP-LR Section 3.3.2.2.7, Paragraph (3) references AMR item 18 in 
Table 3 of the GALL Report, Volume 1 and AMRs VII.H2-2. The aging management basis in 
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these GALL AMR items is consistent with recommendations in SRP-LR Section 3.3.2.2.7,
Paragraph (3).

The staff noted that the applicant identifies its Internal Surfaces in Miscellaneous Piping and
Ducting Components Program as a new BVPS program that is designed to manage loss of
material due to general, pitting, and crevice corrosion in the internal surfaces of miscellaneous
piping and ducting components, and that the applicant identifies that the program elements for
this AMP will be consistent with the staffs recommendations in the GALL Report AMP XI.M38,
"Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components," by crediting
periodic visual examinations of the internal surfaces of these component to inspect for evidence
of corrosion. The staff noted that, consistent with the GALL Report AMP XI.M38, the visual
inspections credited for the internal surfaces of emergency diesel generator exhaust piping
components that are exposed to diesel exhaust are an example of piping in a miscellaneous,
non-ASME Code safety-related component for which this program would be appropriate. The
staff also noted that the applicant's inspections are scheduled to be performed during periodic
surveillance tests or during maintenance activities when the internal surface becomes
accessible for inspections to detect aging effects that could result in a loss of the component's
intended function. The staff finds that the applicant has provided an acceptable basis for
crediting this program for aging management because the emergency diesel generators (EDGs)
are miscellaneous safety-related components and consistent with the GALL Report
AMP XI.M38, the internal surfaces of the EDG exhaust piping are appropriate internals surfaces
to include within the scope of the applicant's Internal Surfaces in Miscellaneous Piping and
Ducting Components Program. The staff's evaluation of the Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program is documented in Section 3.0.3.1.12.

3.3.2.2.8 Loss of Material Due to General, Pitting, Crevice, and Microbiologically-Influenced
Corrosion

In LRA Section 3.3.2.2.8, the applicant states that loss of material due to general, pitting,
crevice, and MIC could occur for steel piping, piping components, and piping elements, buried in
soil regardless of the presence of pipe coatings or wrappings.

The applicant states that it credits its LRA AMP B.2.8, Buried Piping and Tanks Inspection
Program to manage loss of material in the external steel component surfaces of piping
components exposed to soil. The applicant states that the program includes preventive
measures to mitigate corrosion (e.g., coatings and wrappings required by design), and
inspections to manage the effects of corrosion on the pressure-retaining capability of buried
steel and stainless steel components and that preventive measures are in accordance with
standard industry practice for maintaining external coatings and wrappings. The applicant
clarifies that the buried components will be inspected when excavated during maintenance or a
planned inspection.

The SRP-LR Section 3.3.2.2.8 identifies that loss of material due to general, pitting, crevice, and
microbiologically-influenced corrosion could occur for steel piping, piping components, and
piping elements buried in soil. In this Section of the SRP-LR, the staff states that for applicant's
crediting a Buried Piping and Tanks Inspection Program (corresponding to the GALL Report
AMP XI.M34), the program relies on industry practice, frequency of pipe excavation, and
operating experience to manage the effects of loss of material from general, pitting, and crevice
corrosion and MIC and that the effectiveness of the buried piping and tanks inspection program
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these GALL AMR items is consistent with recommendations in SRP-LR Section 3.3.2.2.7, 
Paragraph (3). 

The staff noted that the applicant identifies its Internal Surfaces in Miscellaneous Piping and 
Ducting Components Program as a new BVPS program that is designed to manage loss of 
material due to general, pitting, and crevice corrosion in the internal surfaces of miscellaneous 
piping and ducting components, and that the applicant identifies that the program elements for 
this AMP will be consistent with the staffs recommendations in the GALL Report AMP XI.M38, 
"Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components," by crediting 
periodic visual examinations of the internal surfaces of these component to inspect for evidence 
of corrosion. The staff noted that, consistent with the GALL Report AMP XI.M38, the visual 
inspections credited for the internal surfaces of emergency diesel generator exhaust piping 
components that are exposed to diesel exhaust are an example of piping in a miscellaneous, 
non-ASME Code safety-related component for which this program would be appropriate. The 
staff also noted that the applicant's inspections are scheduled to be performed during periodic 
surveillance tests or during maintenance activities when the internal surface becomes 
accessible for inspections to detect aging effects that could result in a loss of the component's 
intended function. The staff finds that the applicant has provided an acceptable basis for 
crediting this program for aging management because the emergency diesel generators (EDGs) 
are miscellaneous safety-related components and consistent with the GALL Report 
AMP XI. M38, the internal surfaces of the EDG exhaust piping are appropriate internals surfaces 
to include within the scope of the applicant's Internal Surfaces in Miscellaneous Piping and 
Ducting Components Program. The staff's evaluation of the Inspection of Internal Surfaces in 
Miscellaneous Piping and Ducting Components Program is documented in Section 3.0.3.1.12. 

3.3.2.2.8 Loss of Material Due to General, Pitting, Crevice, and Microbiologically-Influenced 
Corrosion 

In LRA Section 3.3.2.2.8, the applicant states that loss of material due to general, pitting, 
crevice, and MIC could occur for steel piping, piping components, and piping elements, buried in 
soil regardless of the presence of pipe coatings or wrappings. 

The applicant states that it credits its LRA AMP B.2.8, Buried Piping and Tanks Inspection 
Program to manage loss of material in the external steel component surfaces of piping 
components exposed to soil. The applicant states that the program includes preventive 
measures to mitigate corrosion (e.g., coatings and wrappings required by design), and 
inspections to manage the effects of corrosion on the pressure-retaining capability of buried 
steel and stainless steel components and that preventive measures are in accordance with 
standard industry practice for maintaining external coatings and wrappings. The applicant 
clarifies that the buried components will be inspected when excavated during maintenance or a 
planned inspection. 

The SRP-LR Section 3.3.2.2.8 identifies that loss of material due to general, pitting, crevice, and 
microbiologically-influenced corrosion could occur for steel piping, piping components, and 
piping elements buried in soil. In this Section of the SRP-LR, the staff states that for applicant's 
crediting a Buried Piping and Tanks Inspection Program (corresponding to the GALL Report 
AMP XI.M34), the program relies on industry practice, frequency of pipe excavation, and 
operating experience to manage the effects of loss of material from general, pitting, and crevice 
corrosion and MIC and that the effectiveness of the buried piping and tanks inspection program 
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should be verified to evaluate an applicant's inspection frequency and operating experience with
buried components, ensuring that loss of material is not occurring. SRP-LR Section 3.3.2.2.8
references AMR item 19 in Table 3 of the GALL Report, Volume 1 and AMR items VII.C1-18,
VII.C3-9, VII.G-25, and VII.H1-9 in the GALL Report, Volume 2. For applicant's crediting
programs corresponding to GALL Report AMP "Buried Piping and Tanks Inspection," the aging
management recommendations in these AMRs is consistent with the guidance in SRP-LR
Section 3.3.2.2.8.

The GALL Report, Volume 2 identifies that AMPs corresponding to GALL Report AMP XI.M34,
"Buried Piping and Tanks Inspection," are acceptable program to credits for the external
surfaces of buried steel piping, piping components, and piping elements.
The staff noted that, consistent with the GALL Report, the applicant credits its Buried Piping and
Tanks Inspection Program (BPTIP) to manage loss of material due to general, pitting, and
crevice corrosion on external surfaces that are exposed to a soil environment. The staff noted
that the applicant's "detection of aging effects" program element for this AMP credits that the
visual examinations of the buried components will be performed and documented within the
10-year period prior to, and within the 10-year period after entering, the period of extended
operation, and that the components will be opportunistically inspected whenever they are
excavated during maintenance. The inspections will be performed in areas with the highest
likelihood of corrosion, and in areas with a history of corrosion, based on plant-specific and
industry operating experience. The staff finds this to be acceptable because it is in conformation
with the "detection of aging effect" program element recommendation in GALL Report
AMP XI.34, "Buried Piping and Tanks Inspection Program," and with the staff's recommendation
that the program elements for this program be further evaluated against the GALL Report
recommendations. The staff evaluates the program elements of the Buried Piping and Tanks
Program to manage aging in SER Section 3.0.3.1.8.

The applicant identifies that the primary plant demineralized water storage tank is located within
a concrete structure which is intended to preclude water from being in contact with the external
bottom surface of the tank. The applicant stated that it is not practical to verify that air and water
are not in contact with the tank bottom. The staff noted however that the applicant is treating the
tank's bottom as if it may be exposed to air and water and the applicant is controlling the aging
effect of loss of material using the One-Time Inspection Program. The staff finds this acceptable
because this is the AMP recommended in GALL Report for tank bottoms exposed to air or
water.

3.3.2.2.9 Loss of Material Due to General, Pitting, Crevice, Microbiologically-Influenced
Corrosion and Fouling

Steel Components Exposed to Fuel Oil. SRP-LR Section 3.3.2.2.9.1 states that loss of material
due to general, pitting, crevice, MIC, and fouling may occur in steel piping, piping components,
piping elements, and tanks exposed to fuel oil. The GALL Report recommends further
evaluation of programs to manage loss of material due to general, pitting, crevice, MIC, and
fouling to verify the effectiveness of the fuel oil chemistry program. Additionally, the GALL
Report recommends that the verification through a one-time inspection that includes select
components at susceptible locations is an acceptable method to ensure that the aging effect is
not occurring.
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should be verified to evaluate an applicant's inspection frequency and operating experience with 
buried components, ensuring that loss of material is not occurring. SRP-LR Section 3.3.2.2.8 
references AMR item 19 in Table 3 of the GALL Report, Volume 1 and AMR items VILC1-18, 
VILC3-9, VILG-25, and VII.H1-9 in the GALL Report, Volume 2. For applicant's crediting 
programs corresponding to GALL Report AMP "Buried Piping and Tanks Inspection," the aging 
management recommendations in these AMRs is consistent with the guidance in SRP-LR 
Section 3.3.2.2.8. 

The GALL Report, Volume 2 identifies that AMPs corresponding to GALL Report AMP XLM34, 
"Buried Piping and Tanks Inspection," are acceptable program to credits for the external 
surfaces of buried steel piping, piping components, and piping elements. 
The staff noted that, consistent with the GALL Report, the applicant credits its Buried Piping and 
Tanks Inspection Program (BPTIP) to manage loss of material due to general, pitting, and 
crevice corrosion on external surfaces that are exposed to a soil environment. The staff noted 
that the applicant's "detection of aging effects" program element for this AMP credits that the 
visual examinations of the buried components will be performed and documented within the 
10-year period prior to, and within the 10-year period after entering, the period of extended 
operation, and that the components will be opportunistically inspected whenever they are 
excavated during maintenance. The inspections will be performed in areas with the highest 
likelihood of corrosion, and in areas with a history of corrosion, based on plant-specific and 
industry operating experience. The staff finds this to be acceptable because it is in conformation 
with the "detection of aging effect" program element recommendation in GALL Report 
AMP X1.34, "Buried Piping and Tanks Inspection Program," and with the staff's recommendation 
that the program elements for this program be further evaluated against the GALL Report 
recommendations. The staff evaluates the program elements of the Buried Piping and Tanks 
Program to manage aging in SER Section 3.0.3.1.8. 

The applicant identifies that the primary plant demineralized water storage tank is located within 
a concrete structure which is intended to preclude water from being in contact with the external 
bottom surface of the tank. The applicant stated that it is not practical to verify that air and water 
are not in contact with the tank bottom. The staff noted however that the applicant is treating the 
tank's bottom as if it may be exposed to air and water and the applicant is controlling the aging 
effect of loss of material using the One-Time Inspection Program. The staff finds this acceptable 
because this is the AMP recommended in GALL Report for tank bottoms exposed to air or 
water. 

3.3.2.2.9 Loss of Material Due to General, Pitting, Crevice, Microbiologically-Influenced 
Corrosion and Fouling 

Steel Components Exposed to Fuel Oil. SRP-LR Section 3.3.2.2.9.1 states that loss of material 
due to general, pitting, crevice, MIC, and fouling may occur in steel piping, piping components, 
piping elements, and tanks exposed to fuel oil. The GALL Report recommends further 
evaluation of programs to manage loss of material due to general, pitting, crevice, MIC, and 
fouling to verify the effectiveness of the fuel oil chemistry program. Additionally, the GALL 
Report recommends that the verification through a one-time inspection that includes select 
components at susceptible locations is an acceptable method to ensure that the aging effect is 
not occurring. 
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The staff noted that the Fuel Oil Chemistry Program proposed by the applicant in LRA
Section B.2.20 maintains chemistry parameters within ASTM Standards to ensure quality and to
control contamination. The Fuel Oil Chemistry Program also reduces component exposure to
fuel oil contamination and microbiological organisms by periodic draining and cleaning of tanks
and by verifying new oil quality prior to accepting a shipment into storage tanks.

The One-Time Inspection Program provides an inspection that either verifies that unacceptable
degradation is not occurring or triggers additional actions that assure the intended function of
affected components will be maintained during the period of extended operation. The staffs
evaluation of the Fuel Oil Chemistry Program is documented in SER Section 3.0.3.2.8. The
staff's evaluation of the One-Time Inspection Program is documented in SER Section 3.0.3.1.17
and includes use of visual and/or ultrasonic inspection techniques, as appropriate to confirm the
effectiveness of the Fuel Oil Chemistry Program. On this basis, the staff finds that these
programs include activities that are consistent with the recommendations in the GALL Report,
and are adequate to manage loss of material due to general, pitting, crevice, MIC, and fouling in
steel piping, piping components, piping elements, and tanks exposed to fuel oil.

Steel Heat Exchanger Components Exposed to Lubricating Oil. SRP-LR Section 3.3.2.2.9.2
states that loss of material due to general, pitting, crevice, MIC, and fouling could occur for steel
heat exchanger components exposed to lubricating oil.

The staff noted that the AMPs proposed by the applicant in LRA Section B.2.24 and B.2.30 for
managing this aging effect is the Lubricating Oil Analysis Program and the One-Time Inspection
Program.

The staff reviewed the Lubricating Oil Analysis Program and finds that it maintains oil systems
contaminants (primarily water and particulates) within acceptable limits, thereby preserving an
environment that is not conducive to loss of material due to general, pitting, crevice, MIC, and
fouling that could occur for steel heat exchanger components exposed to lubricating oil. The
staff's evaluation of the Lubricating Oil Analysis Program is documented in SER
Section 3.0.3.1.13. On this basis, the staff finds that this program includes activities that are
consistent with the recommendations in the GALL Report and are adequate to manage loss of
material due to general, pitting, crevice, MIC, and fouling that could occur for steel heat
exchanger components exposed to lubricating oil.

The staff reviewed the One-Time Inspection Program and finds that it provides an inspection
that either verifies that unacceptable degradation is not occurring or triggers additional actions
that assure the intended function of affected components will be maintained during the period of
extended operation. The staff's evaluation of the One-Time Inspection Program is documented
in SER Section 3.0.3.1.17. On this basis, the staff finds that this program includes activities that
are consistent with the recommendations in the GALL Report and are adequate to confirm that
loss of material due to general, pitting, crevice, MIC, and fouling that could occur for steel heat
exchanger components exposed to lubricating oil is managed.

3.3.2.2.10 Loss of Material Due to Pitting and Crevice Corrosion

Steel Components With Internal Elastomer Liners or Stainless Steel Cladding Exposed
Internally to Treated Water or Borated Treated Water. LRA Section 3.3.2.2.10.1 addresses the
applicant's evaluation on whether the recommended guidance in SRP-LR Section 3.3.2.2.10.1,
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The staff noted that the Fuel Oil Chemistry Program proposed by the applicant in LRA 
Section B.2.20 maintains chemistry parameters within ASTM Standards to ensure quality and to 
control contamination. The Fuel Oil Chemistry Program also reduces component exposure to 
fuel oil contamination and microbiological organisms by periodic draining and cleaning of tanks 
and by verifying new oil quality prior to accepting a shipment into storage tanks. 

The One-Time Inspection Program provides an inspection that either verifies that unacceptable 
degradation is not occurring or triggers additional actions that assure the intended function of 
affected components will be maintained during the period of extended operation. The staff's 
evaluation of the Fuel Oil Chemistry Program is documented in SER Section 3.0.3.2.8. The 
staff's evaluation of the One-Time Inspection Program is documented in SER Section 3.0.3.1.17 
and includes use of visual and/or ultrasonic inspection techniques, as appropriate to confirm the 
effectiveness of the Fuel Oil Chemistry Program. On this basis, the staff finds that these 
programs include activities that are consistent with the recommendations in the GALL Report, 
and are adequate to manage loss of material due to general, pitting, crevice, MIC, and fouling in 
steel piping, piping components, piping elements, and tanks exposed to fuel oil. 

Steel Heat Exchanger Components Exposed to Lubricating Oil. SRP-LR Section 3.3.2.2.9.2 
states that loss of material due to general, pitting, crevice, MIC, and fouling could occur for steel 
heat exchanger components exposed to lubricating oil. 

The staff noted that the AMPs proposed by the applicant in LRA Section B.2.24 and B.2.30 for 
managing this aging effect is the Lubricating Oil Analysis Program and the One-Time Inspection 
Program. 

The staff reviewed the Lubricating Oil Analysis Program and finds that it maintains oil systems 
contaminants (primarily water and particulates) within acceptable limits, thereby preserving an 
environment that is not conducive to loss of material due to general, pitting, crevice, MIC, and 
fouling that could occur for steel heat exchanger components exposed to lubricating oil. The 
staff's evaluation of the Lubricating Oil Analysis Program is documented in SER 
Section 3.0.3.1.13. On this basis, the staff finds that this program includes activities that are 
consistent with the recommendations in the GALL Report and are adequate to manage loss of 
material due to general, pitting, crevice, MIC, and fouling that could occur for steel heat 
exchanger components exposed to lubricating oil. 

The staff reviewed the One-Time Inspection Program and finds that it provides an inspection 
that either verifies that unacceptable degradation is not occurring or triggers additional actions 
that assure the intended function of affected components will be maintained during the period of 
extended operation. The staff's evaluation of the One-Time Inspection Program is documented 
in SER Section 3.0.3.1.17. On this basis, the staff finds that this program includes activities that 
are consistent with the recommendations in the GALL Report and are adequate to confirm that 
loss of material due to general, pitting, crevice, MIC, and fouling that could occur for steel heat 
exchanger components exposed to lubricating oil is managed. 

3.3.2.2.10 Loss of Material Due to Pitting and Crevice Corrosion 

Steel Components With Internal Elastomer Liners or Stainless Steel Cladding Exposed 
Internally to Treated Water or Borated Treated Water. LRA Section 3.3.2.2.10.1 addresses the 
applicant's evaluation on whether the recommended guidance in SRP-LR Section 3.3.2.2.10.1, 
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"Elastomer-Lined and Stainless Steel Clad Components Exposed to Treated or Treated Borated
Water," is applicable to the BVPS LRA.

In this Section of the LRA, the applicant states, that for PWRs, GALL AMR VII.A3-9 is the GALL
AMR that is relevant to the guidance in SRP-LR Section 3.3.2.2.10.1, as applicable to steel
spent fuel pool cooling and cleanup (purification) system components designed with elastomeric
liners or stainless steel cladding. The applicant states that in this GALL AMR is applicable to the
management of loss of material due to pitting and crevice of the steel components, only after it
has been determined that degradation has occurred in the elastomeric liners or stainless steel
cladding. The applicant states that the steel fuel pool cooling and purification system
components at BVPS are not designed with elastomeric protective linings or stainless steel
cladding, and that, therefore, the guidance in SRP-LR Section 3.3.2.2.10.1 is not applicable to
the BVPS LRA.

SRP-LR Section 3.3.2.2.10.1 states that loss of material due pitting and crevice corrosion may
occur in steel BWR and PWR piping that are designed with elastomeric protective linings or with
stainless steel cladding under exposure to treated water or borated treated water if the
elastomeric lining or stainless cladding is degraded. The SRP-LR Section states that the
existing aging management program relies on monitoring and control of reactor water chemistry
to manage the aging effects of loss of material from pitting and crevice corrosion, but clarifies
that high concentrations of impurities at crevices and locations of stagnant flow conditions could
cause pitting, or crevice corrosion. Therefore, the SRP-LR Section recommends that a plant-
specific program be credited to verify the effectiveness of the chemistry control program should
be verified to ensure that corrosion is not occurring. The SRP-LR Section indicates that a one-
time inspection of select components at susceptible locations is an acceptable method to
ensure that corrosion is not occurring and that the component's intended function will be
maintained during the period of extended operation.

For applicable steel PWR piping, SRP-LR Section 3.3.2.2.10.1 invokes AMR Item 22 in Table 3
of the GALL Report, Volume 1, and GALL AMR Item VII.A3-9, as applicable to the steel piping
in the spent fuel pool cooling and cleanup (purification) systems designed with elastomeric
linings or stainless steel cladding, where the elastomeric lining or stainless steel cladding has
been determined to be degraded and the underlying steel material is exposed to treated water
or borated treated water. In these AMRs, the staff recommends that the detection of crevice or
pitting corrosion is to be further evaluated and that Water Chemistry Program and the One-Time
Inspection be credited to manage these aging effects. This is consistent with the guidance in
SRP-LR Section 3.3.2.2.10.1.

The staff reviewed LRA Section 3.3.2.2.10.1 against the staffs recommended regulatory criteria
in SRP-LR Section 3.3.2.2.10.1, and the recommendations in GALL AMRs VII.A3-9 and
VII.A3-10. The staff verified that the BVPS spent fuel pool cooling and purification system piping
is not steel piping designed with internal elastomeric linings or stainless steel cladding. The staff
verified that, instead, the piping for the BVPS spent fuel pool cooling and purification systems is
fabricated from stainless steel material. Based on this review, the staff finds that SRP-LR
Section 3.3.2.2.10.1 and GALL AMRs VII.A3-9 and VII.A3-10 are not applicable to the BVPS
spent fuel pool cooling and purification system designs.

The staff verified that the applicant does include AMR items #46 and #51 in the LRA
Table 3.3.2-19, "Auxiliary Systems - Fuel Pool Cooling and Purification System - Summary of
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"Elastomer-Lined and Stainless Steel Clad Components Exposed to Treated or Treated Borated 
Water," is applicable to the BVPS LRA. 

In this Section of the LRA, the applicant states, that for PWRs, GALL AMR VII.A3-9 is the GALL 
AMR that is relevant to the guidance in SRP-LR Section 3.3.2.2.10.1, as applicable to steel 
spent fuel pool cooling and cleanup (purification) system components designed with elastomeric 
liners or stainless steel cladding. The applicant states that in this GALL AMR is applicable to the 
management of loss of material due to pitting and crevice of the steel components, only after it 
has been determined that degradation has occurred in the elastomeric liners or stainless steel 
cladding. The applicant states that the steel fuel pool cooling and purification system 
components at BVPS are not designed with elastomeric protective linings or stainless steel 
cladding, and that, therefore, the guidance in SRP-LR Section 3.3.2.2.10.1 is not applicable to 
the BVPS LRA. 

SRP-LR Section 3.3.2.2.10.1 states that loss of material due pitting and crevice corrosion may 
occur in steel BWR and PWR piping that are designed with elastomeric protective linings or with 
stainless steel cladding under exposure to treated water or borated treated water if the 
elastomeric lining or stainless cladding is degraded. The SRP-LR Section states that the 
existing aging management program relies on monitoring and control of reactor water chemistry 
to manage the aging effects of loss of material from pitting and crevice corrosion, but clarifies 
that high concentrations of impurities at crevices and locations of stagnant flow conditions could 
cause pitting, or crevice corrosion. Therefore, the SRP-LR Section recommends that a plant
specific program be credited to verify the effectiveness of the chemistry control program should 
be verified to ensure that corrosion is not occurring. The SRP-LR Section indicates that a one
time inspection of select components at susceptible locations is an acceptable method to 
ensure that corrosion is not occurring and that the component's intended function will be 
maintained during the period of extended operation. 

For applicable steel PWR piping, SRP-LR Section 3.3.2.2.10.1 invokes AMR Item 22 in Table 3 
of the GALL Report, Volume 1, and GALL AMR Item VII.A3-9, as applicable to the steel piping 
in the spent fuel pool cooling and cleanup (purification) systems designed with elastomeric 
linings or stainless steel cladding, where the elastomeric lining or stainless steel cladding has 
been determined to be degraded and the underlying steel material is exposed to treated water 
or borated treated water. In these AMRs, the staff recommends that the detection of crevice or 
pitting corrosion is to be further evaluated and that Water Chemistry Program and the One-Time 
Inspection be credited to manage these aging effects. This is consistent with the guidance in 
SRP-LR Section 3.3.2.2.10.1. 

The staff reviewed LRA Section 3.3.2.2.10.1 against the staff's recommended regulatory criteria 
in SRP-LR Section 3.3.2.2.10.1, and the recommendations in GALL AMRs VI I .A3-9 and 
VII.A3-10. The staff verified that the BVPS spent fuel pool cooling and purification system piping 
is not steel piping designed with internal elastomeric linings or stainless steel cladding. The staff 
verified that, instead, the piping for the BVPS spent fuel pool cooling and purification systems is 
fabricated from stainless steel material. Based on this review, the staff finds that SRP-LR 
Section 3.3.2.2.10.1 and GALL AMRs VII.A3-9 and VII.A3-1 0 are not applicable to the BVPS 
spent fuel pool cooling and purification system designs. 

The staff verified that the applicant does include AMR items #46 and #51 in the LRA 
Table 3.3.2-19, "Auxiliary Systems - Fuel Pool Cooling and Purification System - Summary of 
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Aging Management Evaluation," to manage potential loss of material that may in the stainless
steel piping of the spent fuel pool cooling and purification systems, and that these AMRs are
entirely consistent with the staffs corresponding recommendations in GALL AMR VII.A3-8 on
management of loss of material in stainless steel spent fuel pool cooling and cleanup
(purification) system piping that is exposed to borated treated water.
The applicant credits its Water Chemistry Program to manage loss of material that may occur in
these stainless steel piping components. The staff's evaluation of these AMRs is provided in
SER Section 3.3.2.1.

The staff also verified that the staff's guidance in SRP-LR Section 3.3.2.2.10.1; AMR Item 22 in
Table 3 of the GALL Report, Volume 1, and AMR Items VIIA3-9 and VII.A3-10 in the GALL
Report, Volume 2, are not applicable the design of the BVPS spent fuel pool cooling and
purification system because the steel components in the system are not designed with internal
elastomeric liners or stainless steel cladding. Based on this review, the staff concludes that the
applicant has provided an acceptable basis for concluding the recommended guidance in
SRP-LR Section 3.3.2.2.10.1; AMR Item 22 in Table 3 of the GALL Report, Volume 1; and AMR
Item VIIA3-9 and VII.A3-10 in the GALL Report, Volume 2, are not applicable to the BVPS LRA.

3.3.2.2.10.2 Stainless Steel, Steel with Stainless Cladding, and Aluminum Components
Exposed to Treated Water

LRA Section 3.3.2.2.10.2 addresses the applicant's evaluation on whether the recommended
guidance in SRP-LR Section 3.3.2.2.3.1, "Loss of Material Due to Pitting and Crevice Corrosion,
Stainless Steel, Steel with Stainless Cladding, and Aluminum Components Exposed to Treated
Water," is applicable to the BVPS LRA. In this Section of the LRA, the applicant states that loss
of material due to pitting and crevice corrosion is an applicable aging effect requiring
management (AERM) for stainless steel and aluminum piping, piping components, and piping
elements, and for heat exchanger components made from stainless steel or steel with internal
stainless steel cladding, under exposure to a treated water environment.

The applicant clarifies that, although SRP-LR Section 3.3.2.2.10.2 is applicable to loss of
material due to pitting and crevice corrosion in applicable stainless steel components in BWR
spent fuel cooling and cleanup, reactor water cleanup, and shutdown cooling systems, FENOC
conservatively concluded that this SRP-LR Section may be considered to be applicable to some
of the unborated treated water systems containing stainless steel, aluminum, and even
nickel-alloy components.

The applicant states that it credits: (1) its Water Chemistry Program to manage loss of material
in these stainless steel, aluminum, and nickel-alloy component surfaces under exposure to
unborated treated water, and (2) its One-Time Inspection Program to verify the effectiveness of
the Water Chemistry Program in managing this aging effect.

SRP-LR Section 3.3.2.2.10.2 provides the following guidance on management of loss of
material due to pitting and crevice corrosion in stainless steel and aluminum BWR auxiliary
system components that are exposed to unborated treated water:

"Loss of material due to pitting and crevice corrosion could occur for stainless
steel and aluminum piping, piping components, piping elements, and for stainless
steel and steel with stainless steel cladding heat exchanger components
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Aging Management Evaluation," to manage potential loss of material that may in the stainless 
steel piping of the spent fuel pool cooling and purification systems, and that these AMRs are 
entirely consistent with the staff's corresponding recommendations in GALL AMR VILA3-8 on 
management of loss of material in stainless steel spent fuel pool cooling and cleanup 
(purification) system piping that is exposed to borated treated water. 
The applicant credits its Water Chemistry Program to manage loss of material that may occur in 
these stainless steel piping components. The staff's evaluation of these AMRs is provided in 
SER Section 3.3.2.1. 

The staff also verified that the staff's guidance in SRP-LR Section 3.3.2.2.10.1; AMR Item 22 in 
Table 3 of the GALL Report, Volume 1, and AMR Items VIIA3-9 and VILA3-10 in the GALL 
Report, Volume 2, are not applicable the design of the BVPS spent fuel pool cooling and 
purification system because the steel components in the system are not designed with internal 
elastomeric liners or stainless steel cladding. Based on this review, the staff concludes that the 
applicant has provided an acceptable basis for concluding the recommended guidance in 
SRP-LR Section 3.3.2.2.10.1; AMR Item 22 in Table 3 of the GALL Report, Volume 1; and AMR 
Item VIIA3-9 and VILA3-10 in the GALL Report, Volume 2, are not applicable to the BVPS LRA. 

3.3.2.2.10.2 Stainless Steel, Steel with Stainless Cladding, and Aluminum Components 
Exposed to Treated Water 

LRA Section 3.3.2.2.10.2 addresses the applicant's evaluation on whether the recommended 
guidance in SRP-LR Section 3.3.2.2.3.1, "Loss of Material Due to Pitting and Crevice Corrosion, 
Stainless Steel, Steel with Stainless Cladding, and Aluminum Components Exposed to Treated 
Water," is applicable to the BVPS LRA. In this Section of the LRA, the applicant states that loss 
of material due to pitting and crevice corrosion is an applicable aging effect requiring 
management (AERM) for stainless steel and aluminum piping, piping components, and piping 
elements, and for heat exchanger components made from stainless steel or steel with internal 
stainless steel cladding, under exposure to a treated water environment. 

The applicant clarifies that, although SRP-LR Section 3.3.2.2.10.2 is applicable to loss of 
material due to pitting and crevice corrosion in applicable stainless steel components in BWR 
spent fuel cooling and cleanup, reactor water cleanup, and shutdown cooling systems, FENOC 
conservatively concluded that this SRP-LR Section may be considered to be applicable to some 
of the unborated treated water systems containing stainless steel, aluminum, and even 
nickel-alloy components. 

The applicant states that it credits: (1) its Water Chemistry Program to manage loss of material 
in these stainless steel, aluminum, and nickel-alloy component surfaces under exposure to 
unborated treated water, and (2) its One-Time Inspection Program to verify the effectiveness of 
the Water Chemistry Program in managing this aging effect. 

SRP-LR Section 3.3.2.2.10.2 provides the following guidance on management of loss of 
material due to pitting and crevice corrosion in stainless steel and aluminum BWR auxiliary 
system components that are exposed to unborated treated water: 

"Loss of material due to pitting and crevice corrosion could occur for stainless 
steel and aluminum piping, piping components, piping elements, and for stainless 
steel and steel with stainless steel cladding heat exchanger components 
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exposed to treated water. The existing aging management program relies on
monitoring and control of reactor water chemistry to manage the aging effects of
loss of material from pitting and crevice corrosion. However, high concentrations
of impurities at crevices and locations of stagnant flow conditions could cause
pitting, or crevice corrosion. Therefore, the effectiveness of the chemistry control
program should be verified to ensure that corrosion is not occurring. The GALL
Report recommends further evaluation of programs to manage loss of material
from pitting and crevice corrosion to verify the effectiveness of the water
chemistry program. A one-time inspection of select components at susceptible
locations is an acceptable method to ensure that corrosion is not occurring and
that the component's intended function will be maintained during the period of
extended operation."

SRP-LR Section 3.3.2.2.10.2 invokes AMR Item 23 in Table 3 of the GALL Report, Volume 1,
and AMR item VII.A4-2 in the GALL Report Volume 2, as applicable to the management of loss
of material due to pitting and crevice corrosion in the internal surfaces of BWR spent fuel
cooling and cleanup system heat exchanger components made from stainless steel or steel with
internal stainless steel cladding under exposure to treated water. SRP LR Section 3.3.2.2.10.2
invokes AMR Item 24 in Table 3 of the GALL Report, Volume 1, and AMR items VII.A4-5,
VII.A4-11, VII.E3-7, VII.E3-15, VII.E4-4, and VII.E4-14 in the GALL Report Volume 2, as
applicable to the management of loss of material due to pitting and crevice corrosion in stainless
steel or aluminum piping, piping elements and piping components of BWR spent fuel cooling
and purification, reactor water cleanup shutdown cooling systems made under exposure to
treated water. In these AMRs, the GALL Report recommends that the Water Chemistry Program
be credited to manage loss of material in the component surfaces that are exposed to treated
water and that the One-Time Inspection Program be credited to verify the effectiveness of the
Water Chemistry Program in managing this aging effect. This is consistent with the guidance in
SRP-LR Section 3.3.2.2.10.2.

The staff reviewed the assessment in LRA Section 3.3.2.2.10.2 against the staff's
recommended regulatory criteria in SRP-LR Section 3.3.2.2.10.2. The staff verified that reactor
units at BVPS are Westinghouse-designed PWRs. Although, the staff verified that guidelines in
SRP-LR Section 3.3.2.2.3.10.2 is applicable only to stainless steel and aluminum components
in BWR systems exposed to treated unborated water, the staff determined that the applicant
has conservatively aligned its AMR evaluations of loss of material in the following stainless steel
(including CASS) piping, piping components, and piping elements (including valve bodies; pump
casings; filter housings; flow elements/orifices; steam traps; heat exchanger tubes, tubesheets,
channels, and shells; flexible hoses; strainers, sample sinks, and tubes) and tanks that are
exposed to unborated treated water to SRP-LR Section 3.3.2.2.10.2, and to AMR Item 24 in
Table 2 of the GALL Report, Volume 1, and AMR item VII.E3-15 in the GALL Report Volume 2:

* those in the solid waste disposal system
* those in the reactor plant sample system
• those in the radiation monitoring system
" those in the post-accident sample system
• those in the containment vacuum and leakage monitoring system
" those in the compressed air system
" those in the chemical and volume control system
" those in the boron recovery and primary grade water system
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exposed to treated water. The existing aging management program relies on 
monitoring and control of reactor water chemistry to manage the aging effects of 
loss of material from pitting and crevice corrosion. However, high concentrations 
of impurities at crevices and locations of stagnant flow conditions could cause 
pitting, or crevice corrosion. Therefore, the effectiveness of the chemistry control 
program should be verified to ensure that corrosion is not occurring. The GALL 
Report recommends further evaluation of programs to manage loss of material 
from pitting and crevice corrosion to verify the effectiveness of the water 
chemistry program. A one-time inspection of select components at susceptible 
locations is an acceptable method to ensure that corrosion is not occurring and· 
that the component's intended function will be maintained during the period of 
extended operation." 

SRP-LR Section 3.3.2.2.10.2 invokes AMR Item 23 in Table 3 of the GALL Report, Volume 1, 
and AMR item VII.A4-2 in the GALL Report Volume 2, as applicable to the management of loss 
of material due to pitting and crevice corrosion in the internal surfaces of BWR spent fuel 
cooling and cleanup system heat exchanger components made from stainless steel or steel with 
internal stainless steel cladding under exposure to treated water. SRP LR Section 3.3.2.2.10.2 
invokes AMR Item 24 in Table 3 of the GALL Report, Volume 1, and AMR items VII.A4-5, 
VII.A4-11, VII.E3-7, VII.E3-15, VII.E4-4, and VII.E4-14 in the GALL Report Volume 2, as 
applicable to the management of loss of material due to pitting and crevice corrosion in stainless 
steel or aluminum piping, piping elements and piping components of BWR spent fuel cooling 
and purification, reactor water cleanup shutdown cooling systems made under exposure to 
treated water. In these AMRs, the GALL Report recommends that the Water Chemistry Program 
be credited to manage loss of material in the component surfaces that are exposed to treated 
water and that the One-Time Inspection Program be credited to verify the effectiveness of the 
Water Chemistry Program in managing this aging effect. This is consistent with the guidance in 
SRP-LR Section 3.3.2.2.10.2. 

The staff reviewed the assessment in LRA Section 3.3.2.2.10.2 against the staff's 
recommended regulatory criteria in SRP-LR Section 3.3.2.2.10.2. The staff verified that reactor 
units at BVPS are Westinghouse-designed PWRs. Although, the staff verified that guidelines in 
SRP-LR Section 3.3.2.2.3.10.2 is applicable only to stainless steel and aluminum components 
in BWR systems exposed to treated·unborated water, the staff determined that the applicant 
has conservatively aligned its AMR evaluations of loss of material in the following stainless steel 
(including CASS) piping, piping components, and piping elements (including valve bodies; pump 
casings; filter housings; flow elements/orifices; steam traps; heat exchanger tubes, tubesheets, 
channels, and shells; flexible hoses; strainers, sample sinks, and tubes) and tanks that are 
exposed to unborated treated water to SRP-LR Section 3.3.2.2.10.2, and to AMR Item 24 in 
Table 2 of the GALL Report, Volume 1, and AMR item VII.E3-15 in the GALL Report Volume 2: 

• those in the solid waste disposal system 
• those in the reactor plant sample system 
• those in the radiation monitoring system 
• those in the post-accident sample system 
• those in the containment vacuum and leakage monitoring system 
• those in the compressed air system 
• those in the chemical and volume control system 
• those in the boron recovery and primary grade water system 
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The staff also verified that, for these components, the applicant has conservatively credited its
Water Chemistry Program to manage loss of material in the component surfaces that are
exposed to treated water and its One-Time Inspection Program to verify the effectiveness of the
Water Chemistry Program in managing this aging effect. The staff finds this to be an acceptable
approach for aging management because: (1) the stainless steel-treated water material-
environmental condition combination for these components is similar to the BWR stainless
steel-treated water material-environmental condition combination for BWR components that are
addressed in AMR Item 24 in Table 2 of the GALL Report, Volume 1, and in AMR item
VII.E3-15 in the GALL Report Volume 2, and (2) the AMPs credited for aging management are
consistent with approach taken in other SRP-LR Section 3.3.2.2 subsections that provide
recommendations for managing loss of material due to pitting and crevice corrosion in auxiliary
system components exposed to treated water.

Based on this review, the staff finds that the applicant has provided an acceptable AMR basis in
LRA Section 3.3.2.2.10.2 and in the applicant's AMRs for stainless steel auxiliary system
components aligning to SRP-LR Section 3.3.2.2.10.2 and to GALL AMR VII.E3-15 to manage
loss of material due to pitting and crevice corrosion in these stainless steel auxiliary system
component surfaces under exposure to an unborated treated water environment.

Based on the programs identified above, the staff concludes that the applicant has
conservatively applied the criteria of SRP-LR Section 3.3.2.2.10.2 to manage loss of material
due to pitting and crevice corrosion in stainless steel auxiliary system components that are
exposed to treated water, and that for these components, the applicant has met the criteria in
SRP-LR Section 3.3.2.2.10.2 to manage this aging effect. For those AMR items that apply to
LRA Section 3.1.2.2.10.2, the staff determined that the LRA is consistent with the GALL Report
and the applicant has demonstrated that the effects of aging will be adequately managed so that
the intended functions will be maintained consistent with the CLB during the period of extended
operation, as required by 10 CFR 54.21(a)(3).

Copper HVAC Components Exposed Internally to Condensation. SRP-LR Section 3.3.2.2.10.3
states that loss of material due to pitting and crevice corrosion may occur in copper alloy HVAC
piping, piping components, and piping elements exposed to condensation (external). The GALL
Report recommends further evaluation of a plant-specific AMP to ensure that the aging effect is
adequately managed.

The staff noted that the plant-specific AMPs proposed by the applicant in LRA Sections B.2.22,
B.2.15, and B.2.6 are the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components, the External Surfaces Monitoring, and the Bolting Integrity Programs.

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program and finds that it performs periodic visual inspections of internal surfaces
during periodic maintenance, predictive maintenance, surveillance testing, and corrective
maintenance to detect aging effects that could result in a loss of the component's intended
function. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping
and Ducting Components Program is documented in SER Section 3.0.3.1.12. Although the
GALL Report AMP XI.M38, "Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components" to which the applicant program is consistent, addresses only internal surfaces of
steel piping, the aging mechanism of pitting or crevice corrosion show similar characteristics for
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The staff also verified that, for these components, the applicant has conservatively credited its 
Water Chemistry Program to manage loss of material in the component surfaces that are 
exposed to treated water and its One-Time Inspection Program to verify the effectiveness of the 
Water Chemistry Program in managing this aging effect. The staff finds this to be an acceptable 
approach for aging management because: (1) the stainless steel-treated water material
environmental condition combination for these components is similar to the BWR stainless 
steel-treated water material-environmental condition combination for BWR components that are 
addressed in AMR Item 24 in Table 2 of the GALL Report, Volume 1, and in AMR item 
VII.E3-15 in the GALL Report Volume 2, and (2) the AMPs credited for aging management are 
consistent with approach taken in other SRP':'LR Section 3.3.2.2 subsections that provide 
recommendations for managing loss of material due to pitting and crevice corrosion in auxiliary 
system components exposed to treated water. 

Based on this review, the staff finds that the applicant has provided an acceptable AMR basis in 
LRA Section 3.3.2.2.10.2 and in the applicant's AMRs for stainless steel auxiliary system 
components aligning to SRP-LR Section 3.3.2.2.10.2 and to GALL AMR VII.E3-15 to manage 
loss of material due to pitting and crevice corrosion in these stainless steel auxiliary system 
component surfaces under exposure to an unborated treated water environment. 

Based on the programs identified above, the staff concludes that the applicant has 
conservatively applied the criteria of SRP-LR Section 3.3.2.2.10.2 to manage loss of material 
due to pitting and crevice corrosion in stainless steel auxiliary system components that are 
exposed to treated water, and that for these components, the applicant has met the criteria in 

. SRP-LR Section 3.3.2.2.10.2 to manage this aging effect. For those AMR items that apply to 
LRA Section 3.1.2.2.10.2, the staff determined that the LRA is consistent with the GALL Report 
and the applicant has demonstrated that the effects of aging will be adequately managed so that 
the intended functions will be maintained consistent with the CLB during the period of extended 
operation, as required by 10 CFR 54.21(a}(3}. 

Copper HVAC Components Exposed Internally to Condensation. SRP-LR Section 3.3.2.2.10.3 
states that loss of material due to pitting and crevice corrosion may occur in copper alloy HVAC 
piping, piping components, and piping elements exposed to condensation (external). The GALL 
Report recommends further evaluation of a plant-specific AMP to ensure that the aging effect is 
adequately managed. 

The staff noted that the plant-specific AMPs proposed by the applicant in LRA Sections B.2.22, 
B.2.15, and B.2.6 are the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components, the External Surfaces Monitoring, and the Bolting Integrity Programs. 

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program and finds that it performs periodic visual inspections of internal surfaces 
during periodic maintenance, predictive maintenance, surveillance testing, and corrective 
maintenance to detect aging effects that could result in a loss of the component's intended 
function. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping 
and Ducting Components Program is documented in SER Section 3.0.3.1.12. Although the 
GALL Report AMP XI.M38, "Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components" to which the applicant program is consistent, addresses only internal surfaces of 
steel piping, the aging mechanism of pitting or crevice corrosion show similar characteristics for 
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all metallic materials and are amenable to the same types of visual inspections. Thus, corrosion
on copper alloy internal surfaces will look similar to corrosion on carbon steel surfaces. On this
basis, the staff finds that this program includes activities that are consistent with the
recommendations in the GALL Report and are adequate to manage loss of material due to
pitting and crevice corrosion in copper alloy piping and components exposed to internal
condensation.

The staff reviewed the External Surface Monitoring Program and finds that it performs periodic
visual inspections of external surfaces to detect aging effects that could result in a loss of the
component's intended function. The staffs evaluation of the External Surface Monitoring
Program is documented in SER Section 3.0.3.1.9. Although the GALL Report AMP XI.M36,
"External Surface Monitoring," to which the applicant program is consistent, addresses only
external surfaces of steel piping, the aging mechanism of pitting or crevice corrosion show
similar characteristics for all metallic materials and amenable to the same types of visual
inspections. Thus, corrosion on copper alloy internal surfaces will look similar to corrosion on
carbon steel surfaces. On this basis, the staff finds that this program includes activities that are
consistent with the recommendations in the GALL Report and are adequate to manage loss of
material due to pitting and crevice corrosion in copper alloy piping and components exposed to
condensation.

Copper Piping Components Exposed to Lubricating Oil. SRP-LR Section 3.3.2.2.10, Paragraph
4 states that loss of material due to pitting and crevice corrosion could occur for copper alloy
piping, piping components, and piping elements exposed to lubricating oil.

LRA Section 3.3.2.2.10.4 states that BVPS manages piping components exposed to lubricating
oil with the Lubricating Oil Analysis Program (Section B.2.24), and the One-Time Inspection
Program (Section B.2.30). The Lubricating Oil Analysis Program maintains oil systems
contaminants (primarily water and particulates) within acceptable limits, thereby preserving an
environment that is not conducive to loss of material, cracking or reduction of heat transfer. The
One-Time Inspection Program provides an inspection that either verifies that degradation is not
occurring or triggers additional actions that assure the intended function of affected components
will be maintained during the period of extended operation. The Lubricating Oil Analysis
Program was reviewed by the staff in Section 3.0.3.1.13. The One-Time Inspection Program
was reviewed by the staff in Section 3.0.3.1.17. Because the GALL Report lists the aging effect
for copper alloy piping exposed to lubricating oil as no aging effect requiring management and
no aging management program required, the staff finds that the use of the Lubricating Oil
Analysis Program (Section B.2.24), and the One-Time Inspection Program (Section B.2.30) are
acceptable because they exceed the GALL Report recommendation.

Aluminum and Stainless HVAC Components Exposed Internally to Condensation. SRP-LR
Section 3.3.2.2.10 states that loss of material due to pitting and crevice corrosion may occur in
HVAC aluminum piping, piping components, and piping elements and stainless steel ducting
and components exposed to condensation. The GALL Report recommends further evaluation of
a plant-specific AMP to ensure that the aging effect is adequately managed.

The staff noted that the plant-specific AMPs proposed by the applicant in LRA Sections B.2.22,
B.2.15, B.2.6, and B.2.16 are the Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Component Program, the External Surfaces Monitoring Program, the Bolting Integrity
Program, and the Fire Protection Program.
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all metallic materials and are amenable to the same types of visual inspections. Thus, corrosion 
on copper alloy internal surfaces will look similar to corrosion on carbon steel surfaces. On this 
basis, the staff finds that this program includes activities that are consistent with the 
recommendations in the GALL Report and are adequate to manage loss of material due to 
pitting and crevice corrosion in copper alloy piping and components exposed to internal 
condensation. 

The staff reviewed the External Surface Monitoring Program and finds that it performs periodic 
visual inspections of external surfaces to detect aging effects that could result in a loss of the 
component's intended function. The staffs evaluation of the External Surface Monitoring 
Program is documented in SER Section 3.0.3.1.9. Although the GALL Report AMP XI.M36, 
"External Surface Monitoring," to which the applicant program is consistent, addresses only 
external surfaces of steel piping, the aging mechanism of pitting or crevice corrosion show 
similar characteristics for all metallic materials and amenable to the same types of visual 
inspections. Thus, corrosion on copper alloy internal surfaces will look similar to corrosion on 
carbon steel surfaces. On this basis, the staff finds that this program includes activities that are 
consistent with the recommendations in the GALL Report and are adequate to manage loss of 
material due to pitting and crevice corrosion in copper alloy piping and components exposed to 
condensation. 

Copper Piping Components Exposed to Lubricating Oil. SRP-LR Section 3.3.2.2.10, Paragraph 
4 states that loss of material due to pitting and crevice corrosion could occur for copper alloy 
piping, piping components, and piping elements exposed to lubricating oil. 

LRA Section 3.3.2.2.10.4 states that BVPS manages piping components exposed to lubricating 
oil with the Lubricating Oil Analysis Program (Section B.2.24), and the One-Time Inspection 
Program (Section B.2.30). The Lubricating Oil Analysis Program maintains oil systems 
contaminants (primarily water and particulates) within acceptable limits, thereby preserving an 
environment that is not conducive to loss of material, cracking or reduction of heat transfer. The 
One-Time Inspection Program provides an inspection that either verifies that degradation is not 
occurring or triggers additional actions that assure the intended function of affected components 
will be maintained during the period of extended operation. The Lubricating Oil Analysis 
Program was reviewed by the staff in Section 3.0.3.1.13. The One-Time Inspection Program 
was reviewed by the staff in Section 3.0.3.1.17. Because the GALL Report lists the aging effect 
for copper alloy piping exposed to lubricating oil as no aging effect requiring management and 
no aging management program required, the staff finds that the use of the Lubricating Oil 
Analysis Program (SectionB.2.24), and the One-Time Inspection Program (Section B.2.30) are 
acceptable because they exceed the GALL Report recommendation. 

Aluminum and Stainless HVAC Components Exposed Internally to Condensation. SRP-LR 
Section 3.3.2.2.10 states that loss of material due to pitting and crevice corrosion may occur in 
HVAC aluminum piping, piping components, and piping elements and stainless steel ducting 
and components exposed to condensation. The GALL Report recommends further evaluation of 
a plant-specific AMP to ensure that the aging effect is adequately managed. 

The staff noted that the plant-specific AMPs proposed by the applicant in LRA Sections B.2.22, 
B.2.15, B.2.6, and B.2.16 are the Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Component Program, the External Surfaces Monitoring 'Program, the Bolting Integrity 
Program, and the Fire Protection Program. 
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The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program and finds that it performs periodic visual inspections of internal surfaces
during periodic maintenance, predictive maintenance, surveillance testing, and corrective
maintenance to detect aging effects that could result in a loss of the component's intended
function. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping
and Ducting Components Program is documented in SER Section 3.0.3.1.12. Although the
GALL Report AMP XI.M38," Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components" to which the applicant program is consistent, addresses only internal surfaces of
steel piping, the aging mechanism of pitting or crevice corrosion show similar characteristics for
all metallic materials and are amenable to the same types of visual inspections. Thus, corrosion
on aluminum and stainless steel internal surfaces will look similar to corrosion on carbon steel
surfaces. On this basis, the staff finds that this program includes activities that are consistent
with the recommendations in the GALL Report and are adequate to manage loss of material
due to pitting and crevice corrosion in HVAC aluminum piping, piping components, and piping
elements and stainless steel ducting and components exposed to internal condensation.

The staff reviewed the External Surface Monitoring Program and finds that it performs periodic
visual inspections of external surfaces to detect aging effects that could result in a loss of the
component's intended function. The staff's evaluation of the External Surface Monitoring
Program is documented in SER Section 3.0.3.1.9. Although the GALL Report AMP XI.M36,
"External Surface Monitoring," to which the applicant program is consistent, addresses only
external surfaces of steel piping, the aging mechanism of pitting or crevice corrosion show
similar characteristics for all metallic materials and are amenable to the same types of visual
inspections. Thus, corrosion on aluminum and stainless steel external surfaces will look similar
to corrosion on carbon steel surfaces. On this basis, the staff finds that this program includes
activities that are consistent with the recommendations in the GALL Report and are adequate to
manage loss of material due to pitting and crevice corrosion in HVAC aluminum piping, piping
components, and piping elements and stainless steel ducting and components exposed to
condensation.

The staff reviewed the Fire Protection Program and finds that it performs periodic performance
tests and visual inspection of Halon and carbon dioxide system components to detect age
related degradation. The staffs evaluation of the Fire Protection Program is documented in SER
Section 3.0.3.2.5. On this basis the staff finds that this program includes activities that are
consistent with the recommendations in the GALL Report, and are adequate to manage loss of
material due to pitting and crevice corrosion in HVAC aluminum piping, piping components, and
piping elements and stainless steel ducting and components exposed to condensation.

Copper Fire Protection System Components Exposed Internally to Condensation. SRP-LR
Section 3.3.2.2.10.6 states that loss of material due to pitting and crevice corrosion may occur in
copper alloy fire protection system piping, piping components, and piping elements exposed to
internal condensation. The GALL Report recommends further evaluation of a plant-specific
AMP to ensure that the aging effect is adequately managed.
The staff reviewed LRA Table 3.3.2-18, Fire Protection System, and noted that there were no
copper alloy fire protection system piping, piping components, and piping elements exposed to
internal condensation. However, there are copper alloy components exposed to internal
condensation in other systems.
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The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program and finds that it performs periodic visual inspections of internal surfaces 
during periodic maintenance, predictive maintenance, surveillance testing, and corrective 
maintenance to detect aging effects that could result in a loss of the component's intended· 
function. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping 
and Ducting Components Program is documented in SER Section 3.0.3.1.12. Although the 
GALL Report AMP XI.M38," Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components" to which the applicant program is consistent, addresses only internal surfaces of 
steel piping, the aging mechanism of pitting or crevice corrosion show similar characteristics for 
all metallic materials and are amenable to the same types of visual inspections. Thus, corrosion 
on aluminum and stainless steel internal surfaces will look similar to corrosion on carbon steel 
surfaces. On this basis, the staff finds that this program includes activities that are consistent 
with the recommendations in the GALL Report and are adequate to manage loss of material 
due to pitting and crevice corrosion in HVAC aluminum piping, piping components, and piping 
elements and stainless steel ducting and components exposed to internal condensation. 

The staff reviewed the External Surface Monitoring Program and finds that it performs periodic 
visual inspections of external surfaces to detect aging effects that could result in a loss of the 
component's intended function. The staffs evaluation of the External Surface Monitoring 
Program is documented in SER Section 3.0.3.1.9. Although the GALL Report AMP XI.M36, 
"External Surface Monitoring," to which the applicant program is consistent, addresses only 
external surfaces of steel piping, the aging mechanism of pitting or crevice corrosion show 
similar characteristics for all metallic materials and are amenable to the same types of visual 
inspections. Thus, corrosion on aluminum and stainless steel external surfaces will look similar 
to corrosion on carbon steel surfaces. On this basis, the staff finds that this program includes 
activities that are consistent with the recommendations in the GALL Report and are adequate to 
manage loss of material due to pitting and crevice corrosion in HVAC aluminum piping, piping 
components, and piping elements and stainless steel ducting and components exposed to 
condensation. 

The staff reviewed the Fire Protection Program and finds that it performs periodic performance 
tests and visual inspection of Halon and carbon dioxide system components to detect age 
related degradation. The staffs evaluation of the Fire Protection Program is documented in SER 
Section 3.0.3.2.5. On this basis the staff finds that this program includes activities that are 
consistent with the recommendations in the GALL Report, and are adequate to manage loss of 
material due to pitting and crevice corrosion in HVAC aluminum piping, piping components, and 
piping elements and stainless steel ducting and components exposed to condensation. 

Copper Fire Protection System Components Exposed Internally to Condensation. SRP-LR 
Section 3.3.2.2.10.6 states that loss of material due to pitting and crevice corrosion may occur in 
copper alloy fire protection system piping, piping components, and piping elements exposed to 
internal condensation. The GALL Report recommends further evaluation of a plant-specific 
AMP to ensure that the aging effect is adequately managed. 
The staff reviewed LRA Table 3.3.2-18, Fire Protection System, and noted that there were no 
copper alloy fire protection system piping, piping components, and piping elements exposed to 
internal condensation. However, there are copper alloy components exposed to internal 
condensation in other systems. 
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The staff noted that the plant-specific program proposed by the applicant is the Inspection of
Internal Surfaces in Miscellaneous Piping and Ducting Components Program. The staff
reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
Program and finds that it performs periodic visual inspections of internal surfaces during
periodic maintenance, predictive maintenance, surveillance testing, and corrective maintenance
to detect aging effects that could result in a loss of the component's intended function. The
staff's evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program is documented in SER Section 3.0.3.1.12. Although the GALL Report
AMP XI.M38, Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
to which the applicant program is consistent, addresses only internal surfaces of steel piping,
the aging mechanism of pitting or crevice corrosion show similar characteristics for all metallic
materials and amenable to the same types of visual inspections. Thus, corrosion on copper
alloy internal surfaces will look similar to corrosion on carbon steel surfaces. On this basis, the
staff finds that this program includes activities that are consistent with the recommendations in
the GALL Report, and are adequate to manage loss of material due to pitting and crevice
corrosion in copper alloy piping and components exposed to internal condensation because,
similar to the inspections performed on steel materials, the visual inspections on the other
internal surfaces of metallic components will be capable of identifying any evidence of corrosion
on the metal surfaces being inspected.

Buried Stainless Steel HVAC Components Exposed Internally to Soil. The SRP-LR
Section 3.3.2.2.10 Paragraph 7 states that loss of material due to pitting and crevice
corrosion could occur for stainless steel piping, piping components, and piping elements
exposed to soil.

The staff noted that the systems at BVPS that have stainless steel piping components that are
exposed to soil are the BVPS River Water (Unit 1 only) and Service Water (Unit 2 only). The
staff noted that the applicant credits its Buried and Piping Tanks Inspection Program to manage
loss of material due to pitting and crevice corrosion in the external surfaces that are to a buried
soil environment. The staff finds the applicant's basis for aging management to be acceptable
because it is in agreement with the SRP-LR Section 3.3.2.2.10 Paragraph 7. The staff evaluates
the capability of the Buried Piping and Tanks Inspection Program to aging in buried components
in SER Section 3.3.3.1.8.

The staff noted that in LRA Table 3.3.2-14, Row 26 the applicant identifies glass piping exposed
to soil and the table indicates there is no aging effect requiring management and, therefore, no
aging management program. This conclusion is based on the fact that no failure due to an aging
effect of glass components in environments free of hydrofluoric acid, caustics, or hot water have
been recorded in industry at the temperatures or during the time periods of concern for
extended operation.

Stainless Steel Piping Components in BWR Standby Liquid Control Systems. LRA
Section 3.3.2.2.10.8 states that the recommended aging management guidance in SRP-LR
Section 3.1.2.2.10.8 for BWR standby liquid control systems is not applicable to the BVPS LRA.

SRP-LR Section 3.3.2.2.10.8 identifies that loss of material due to pitting and crevice corrosion
could occur for stainless steel piping, piping components, and piping elements of the BWR
standby liquid control systems that are exposed to sodium pentaborate solutions, and that the
existing aging management program relies on monitoring and control of water chemistry to
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The staff noted that the plant-specific program proposed by the applicant is the Inspection of 
Internal Surfaces in Miscellaneous Piping and Ducting Components Program. The staff 
reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components 
Program and finds that it performs periodic visual inspections of internal surfaces during 
periodic maintenance, predictive maintenance, surveillance testing, and corrective maintenance 
to detect aging effects that could result in a loss of the component's intended function. The 
staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program is documented in SER Section 3.0.3.1.12. Although the GALL Report 
AMP XI.M38, Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components 
to which the applicant program is consistent, addresses only internal surfaces of steel piping, 
the aging mechanism of pitting or crevice corrosion show similar characteristics for all metallic 
materials and amenable to the same types of visual inspections. Thus, corrosion on copper 
alloy internal surfaces will look similar to corrosion on carbon steel surfaces. On this basis, the 
staff finds that this program includes activities that are consistent with the recommendations in 
the GALL Report, and are adequate to manage loss of material due to pitting and crevice 
corrosion in copper alloy piping and components exposed to internal condensation because, 
Similar to the inspections performed on steel materials, the visual inspections on the other 
internal surfaces of metallic components will be capable of identifying any evidence of corrosion 
on the metal surfaces being inspected. 

Buried Stainless Steel HVAC Components Exposed Internally to Soil. The SRP-LR 
Section 3.3.2.2.10 Paragraph 7 states that loss of material due to pitting and crevice 
corrosion could occur for stainless steel piping, piping components, and piping elements 
exposed to soil. 

The staff noted that the systems at BVPS that have stainless steel piping components that are 
exposed to soil are the BVPS River Water (Unit 1 only) and Service Water (Unit 2 only). The 
staff noted that the applicant credits its Buried and Piping Tanks Inspection Program to manage 
loss of material due to pitting and crevice corrosion in the external surfaces that are to a buried 
soil environment. The staff finds the applicant's basis for aging management to be acceptable 
because it is in agreement with the SRP-LR Section 3.3.2.2.10 Paragraph 7. The staff evaluates 
the capability of the Buried Piping and Tanks Inspection Program to aging in buried components 
in SER Section 3.3.3.1.8. 

The staff noted that in LRA Table 3.3.2-14, Row 26 the applicant identifies glass piping exposed 
to soil and the table indicates there is no aging effect requiring management and, therefore, no 
aging management program. This conclusion is based on the fact that no failure due to an aging 
effect of glass components in environments free of hydrofluoric acid, caustics, or hot water have 
been recorded in industry at the temperatures or during the time periods of concern for 
extended operation. 

Stainless Steel Piping Components in BWR Standby Liquid Control Systems. LRA 
Section 3.3.2.2.10.8 states that the recommended aging management guidance in SRP-LR 
Section 3.1.2.2.10.8 for BWR standby liquid control systems is not applicable to the BVPS LRA. 

SRP-LR Section 3.3.2.2.10.8 identifies that loss of material due to pitting and crevice corrosion 
could occur for stainless steel piping, piping components, and piping elements of the BWR 
standby liquid control systems that are exposed to sodium pentaborate solutions, and that the 
existing aging management program relies on monitoring and control of water chemistry to 
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manage the aging effects of loss of material due to pitting and crevice corrosion. The SRP-LR
Section states, however, that high concentrations of impurities at crevices and locations of
stagnant flow conditions could cause loss of material due to pitting and crevice corrosion, and
that as a result, the GALL Report recommends that the effectiveness of the water chemistry
control program should be verified to ensure this aging is not occurring. The SRP-LR
Section states that a one-time inspection of select components at susceptible locations is an
acceptable method to ensure that loss of material due to pitting and crevice corrosion is not
occurring and that the component's intended function will be maintained during the period of
extended operation.

The staff concludes that the guidance in SRP-LR Section 3.3.2.2.10.8 is not applicable to the
BVPS LRA because the staff's recommended AMR in GALL AMR VII.E2-1 and aging
management guidance in SRP-LR Section 3.3.2.2.10.8 is only applicable to stainless steel
piping, piping components, and piping elements in BWR standby liquid control systems that are
exposed to sodium pentaborate solutions, and because the BVPS units are Westinghouse-
designed PWRs, which do not have these systems.

3.3.2.2.11 Loss of Material Due to Pitting, Crevice, and Galvanic Corrosion

SRP-LR Section 3.3.2.2.11 states "that loss of material due to pitting, crevice, and galvanic
corrosion could occur for copper alloy piping, piping components, and piping elements exposed
to treated water. Therefore, the GALL Report recommends that the effectiveness of the water
chemistry control program should be verified to ensure that this aging effect is not occurring. A
one-time inspection of select components at susceptible locations is an acceptable method to
ensure that loss of material due to pitting and crevice corrosion is not occurring and that the
component's intended function will be maintained during the period of extended operation."

The staff noted that the AMPs proposed by the applicant in LRA Section B.2.42 and B.2.30 to
manage this aging effect is the Water Chemistry Program and the One-Time Inspection
Program. The staff also noted that this item is applicable to BWRs. However the aging
comparison to this BWR item is appropriate for treated (unborated water) systems in PWRs
when no comparable PWR item is available.

The staff reviewed the Water Chemistry Program and finds that it provides for the monitoring
and controlling of water chemistry using site procedures and processes for the prevention or
mitigation of the loss of material. The staff s evaluation of the Water Chemistry Program is
documented in SER Section 3.0.3.2.14. On this basis the staff finds that this program includes
activities that are consistent with the recommendations in the GALL Report and are adequate to
manage loss of material due to pitting and crevice corrosion in copper alloy piping, piping
components, and piping elements exposed to treated water during the period of extended
operation.

The staff reviewed the One-Time Inspection Program and finds that it provides an inspection
that either verifies that unacceptable degradation is not occurring or triggers additional actions
that assure the intended function of affected components will be maintained during the period of
extended operation. The staff's evaluation of the One-Time Inspection Program is documented
in SER Section 3.0.3.1.17. On this basis the staff finds that this program includes activities that
are consistent with the recommendations in the GALL Report and are adequate to confirm that
loss of material due to pitting and crevice corrosion in copper alloy piping, piping components,
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manage the aging effects of loss of material due to pitting and crevice corrosion. The SRP-LR 
Section states, however, that high concentrations of impurities at crevices and locations of 
stagnant flow conditions could cause loss of material due to pitting and crevice corrosion, and 
that as a result, the GALL Report recommends that the effectiveness of the water chemistry 
control program should be verified to ensure this aging is not occurring. The SRP-LR 
Section states that a one-time inspection of select components at susceptible locations isan 
acceptable method to ensure that loss of material due to pitting and crevice corrosion is not 
occurring and that the component's intended function will be maintained during the period of 
extended operation. 

The staff concludes that the guidance in SRP-LR Section 3.3.2.2.10.8 is not applicable to the 
BVPS LRA because the staff's recommended AMR in GALL AMR VII.E2-1 and aging 
management guidance in SRP-LR Section 3.3.2.2.10.8 is only applicable to stainless steel 
piping, piping components, and piping elements in BWR standby liquid control systems that are 
exposed to sodium pentaborate solutions, and because the BVPS units are Westinghouse
designed PWRs, Which do not have these systems. 

3.3.2.2.11 Loss of Material Due to Pitting, Crevice, and Galvanic Corrosion 

SRP-LR Section 3.3.2.2.11 states "that loss of material due to pitting, crevice, and galvanic 
corrosion could occur for copper alloy piping, piping components, and piping elements exposed 
to treated water. Therefore, the GALL Report recommends that the effectiveness of the water 
chemistry control program should be verified to ensure that this aging effect is not occurring. A 
one-time inspection of select components at susceptible locations is an acceptable method to 
ensure that loss of material due to pitting and crevice corrosion is not occurring and that the 
component's intended function will be maintained during the period of extended operation." 

The staff noted that the AMPs proposed by the applicant in LRA Section B.2.42 and B.2.30 to 
manage this aging effect is the Water Chemistry Program and the One-Time Inspection 
Program. The -staff also noted that this item is applicable to BWRs. However the aging 
comparison to this BWR item is appropriate for treated (unborated water) systems in PWRs 
when no comparable PWR item is available. 

The staff reviewed the Water Chemistry Program and finds that it provides for the monitoring 
and controlling of water chemistry using site procedures and processes for the prevention or 
mitigation of the loss of material. The staffs evaluation of the Water Chemistry Program is 
documented in SER Section 3.0.3.2.14. On this basis the staff finds that this program includes 
activities that are consistent with the recommendations in the GALL Report and are adequate to 
manage loss of material due to pitting and crevice corrosion in copper alloy piping, piping 
components, and piping elements exposed to treated water during the period of extended 
operation. 

The staff reviewed the One-Time Inspection Program and finds that it provides an inspection 
that either verifies that unacceptable degradation is not occurring or triggers additional actions 
that assure the intended function of affected components will be maintained during the period of 
extended operation. The staff's evaluation of the One-Time Inspection Program is documented 
in SER Section 3.0.3.1.17. On this basis the staff finds that this program includes activities that 
are consistent with the recommendations in the GALL Report and are adequate to confirm that 
loss of material due to pitting and crevice corrosion in copper alloy piping, piping components, 

3-373 



and piping elements exposed to treated water is managed during the period of extended
operation.

3.3.2.2.12 Loss of Material Due to Pitting, Crevice, and Microbiologically-Influenced (MIC)
Corrosion

Stainless Steel, Aluminum, and Copper Components Exposed to Fuel Oil. SRP-LR
Section 3.3.2.2.12.1 states that "loss of material due to pitting, crevice, and MIC could occur in
stainless steel, aluminum, and copper alloy piping, piping components, and piping elements
exposed to fuel oil. The existing aging management program relies on the fuel oil chemistry
program for monitoring and control of fuel oil contamination to manage loss of material due to
corrosion. However, corrosion may occur at locations where contaminants accumulate and the
effectiveness of fuel oil chemistry control should be verified to ensure that corrosion is not
occurring. The GALL Report recommends further evaluation of programs to manage corrosion
to verify the effectiveness of the fuel oil chemistry control program. A one-time inspection of
selected components at susceptible locations is an acceptable method to ensure that corrosion
is not occurring and that the component's intended function will be maintained during the period
of extended operation."

The staff noted that the applicant proposed in LRA Section B.2.30 that the One-Time Inspection
Program verify the effectiveness of the Fuel Oil Chemistry Program.

The staff reviewed the Fuel Oil Chemistry Program and finds that it maintains fuel oil quality by
monitoring and controlling fuel oil contamination in accordance with the plant's Technical
Specifications and the guidelines of the American Society for Testing Materials. Exposure to fuel
oil contaminants, such as water and microbiological organisms, is minimized by periodic
draining or cleaning of tanks and by verifying the quality of new oil before its introduction into the
storage tanks. The staffs evaluation of the Fuel Oil Chemistry Program is documented in SER
Section 3.0.3.2.8. On this basis the staff finds that this program includes activities that are
consistent with the recommendations in the GALL Report and are adequate to manage loss of
material due to pitting, crevice, and MIC in stainless steel, aluminum, and copper alloy piping,
piping components, and piping elements exposed to fuel oil during the period of extended
operation.

The staff reviewed the One-Time Inspection Program and finds that it provides an inspection
that either verifies that degradation is not occurring or triggers additional actions that assure the
intended function of affected components will be maintained during the period of extended
operation. The staffs evaluation of the One-Time Inspection Program is documented in SER
Section 3.0.3.1.17. On this basis the staff finds that this program includes activities that are
consistent with the recommendations in the GALL Report and adequately confirms that the Fuel
Oil Chemistry Program will manage loss of material due to pitting, crevice, and MIC in stainless
steel, aluminum, and copper alloy piping, piping components, and piping elements exposed to
fuel oil during the period of extended operation.

Stainless Steel, Aluminum, and Copper Components Exposed to Lubricatinq Oil. SRP-LR
Section 3.3.2.2.12.2 states that "loss of material due to pitting, crevice, and MIC could occur in
stainless steel, aluminum, and copper alloy piping, piping components, and piping elements
exposed to lubricating oil. The existing aging management program relies on the control of
lubricating oil program for monitoring and control of lubricating oil contamination to maintain
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and piping elements exposed to treated water is managed during the period of extended 
operation. 

3.3.2.2.12 Loss of Material Due to Pitting, Crevice, and Microbiologically-Influenced (MIC) 
Corrosion 

Stainless Steel, Aluminum. and Copper Components Exposed to Fuel Oil. SRP-LR 
Section 3.3.2.2.12.1 states that "loss of material due to pitting, crevice, and MIC could occur in 
stainless steel, aluminum, and copper alloy piping, piping components, and piping elements 
exposed to fuel oil. The existing aging management program relies on the fuel oil chemistry 
program for monitoring and control of fuel oil contamination to manage loss of material due to 
corrosion. However, corrosion may occur at locations where contaminants accumulate and the 
effectiveness of fuel oil chemistry control should be verified to ensure that corrosion is not 
occurring. The GALL Report recommends further evaluation of programs to manage corrosion 
to verify the effectiveness of the fuel oil chemistry control program. A one-time inspection of 
selected components at susceptible locations is an acceptable method to ensure that corrosion 
is not occurring and that the component's intended function will be maintained during the period 
of extended operation." 

The staff noted that the applicant proposed in LRA Section B.2.30 that the One-Time Inspection 
Program verify the effectiveness of the Fuel Oil Chemistry Program. 

The staff reviewed the Fuel Oil Chemistry Program and finds that it maintains fuel oil quality by 
monitoring and controlling fuel oil contamination in accordance with the plant's Technical 
Specifications and the guidelines of the American Society for Testing Materials. Exposure to fuel 
oil contaminants, such as water and microbiological organisms, is minimized by periodic 
draining or cleaning of tanks and by verifying the quality of new oil before its introduction into the 
storage tanks. The staffs evaluation of the Fuel Oil Chemistry Program is documented in SER 
Section 3.0.3.2.8. On this basis the staff finds that this program includes activities that are 
consistent with the recommendations in the GALL Report and are adequate to manage loss of 
material due to pitting, crevice, and MIC in stainless steel, aluminum, and copper alloy piping, 
piping components, and piping eleme'nts exposed to fuel oil during the period of extended 
operation. 

The staff reviewed the One-Time Inspection Program and finds that it provides an inspection 
that either verifies that degradation is not occurring or triggers additional actions that assure the 
intended function of affected components will be maintained during the period of extended 
operation. The staffs evaluation of the One-Time Inspection Program is documented in SER 
Section 3.0.3.1.17. On this basis the staff finds that this program includes activities that are 
consistent with the recommendations in the GALL Report and adequately confirms that the Fuel 
Oil Chemistry Program will manage loss of material due to pitting, crevice, and MIC in stainless 
steel, aluminum, and copper alloy piping, piping components, and piping elements exposed to 
fuel oil during the period of extended operation. 

Stainless Steel, Aluminum, and Copper Components Exposed to Lubricating Oil. SRP-LR 
Section 3.3.2.2.12.2 states that "loss of material due to pitting, crevice, and MIC could occur in 
stainless steel, aluminum, and copper alloy piping, piping components, and piping elements 
exposed to lubricating oil. The existing aging management program relies on the control of 
lubricating oil program for monitoring and control of lubricating oil contamination to maintain 
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contaminants within acceptable limits. The effectiveness of lubricating oil control should be
verified to ensure that corrosion is not occurring and that the component's intended function will
be maintained during the period of extended operation. A one-time inspection of selected
components at susceptible locations is an acceptable method to ensure that corrosion is not
occurring and that the component's intended function will be maintained during the period of
extended operation."

The staff noted that the applicant proposed in LRA Section B.2.30 that the One-Time Inspection
Program to verify the effectiveness of the Lubricating Oil Analysis Program.

The staff reviewed the Lubricating Oil Analysis Program and finds that it maintains oil systems
contaminants (primarily water and particulates) within acceptable limits, thereby preserving an
environment that is not conducive to loss of material due to general, pitting, crevice, MIC, and
fouling that could occur for steel heat exchanger components exposed to lubricating oil. The
staff's evaluation of the Lubricating Oil Analysis Program is documented in SER
Section 3.0.3.1.13. On this basis, the staff finds that this program includes activities that are
consistent with the recommendations in the GALL Report and are adequate to manage loss of
material due to pitting, crevice, and MIC in stainless steel, aluminum, and copper alloy piping,
piping components, and piping elements exposed to lubricating oil.

The staff reviewed the One-Time Inspection Program and finds that it provides an inspection
that either verifies that unacceptable degradation is not occurring or triggers additional actions
that assure the intended function of affected components will be maintained during the period of
extended operation. The staff's evaluation of the One-Time Inspection Program is documented
in SER Section 3.0.3.1.17. On this basis the staff finds that this program includes activities that
are consistent with the recommendations in the GALL Report and adequately confirms that the
Lubricating Oil Analysis Program will manage loss of material due to pitting, crevice, and MIC in
stainless steel, aluminum, and copper alloy piping, piping components, and piping elements
exposed to lubricating oil during the period of extended operation.

3.3.2.2.13 Loss of Material Due to Wear

LRA Section 3.3.2.2.13 addresses the applicant's evaluation and basis for managing loss of
material due to wear in elastomeric seals and components that are exposed to (either internally
or externally) uncontrolled indoor air. In this Section of the LRA, the applicant states that the
BVPS AMR methodology did not specifically identify loss of material due to wear as an aging
effect requiring management (AERM) for elastomeric seals or components in the auxiliary
systems under internal exposure to indoor air or external exposure to indoor air.

SRP-LR Section 3.3.2.2.13 states that loss of material due wear may occur in elastomeric
auxiliary system seals or components that are either exposed internally to indoor air or
externally to indoor air. The SRP-LR recommends further evaluation of these aging effects to
ensure that they are adequately managed during the period of extended operation.

SRP-LR Section 3.3.2.2.13 invokes AMR Item 34 in Table 3 of the GALL Report, Volume 1, and
AMR Items VII.F1-5, VII.F2-5, VII.F3-5 and VII.F4-4 in the GALL Report, Volume 2, as
applicable to external elastomeric seal or component surfaces in control room area ventilation
systems, auxiliary and radwaste ventilation systems, primary containment heating and
ventilation systems, and diesel generator ventilation systems under exposure to indoor air, and
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GALL AMR Items VII.F1-6, VII.F2-6, VII.F3-6 and VII.F4-5 in the GALL Report, Volume 2, as
applicable to internal elastomeric seal or component surfaces in control room area ventilation
systems, auxiliary and radwaste ventilation systems, primary containment heating and
ventilation systems, and diesel generator ventilation systems under exposure to indoor air.

In these AMRs, the staff identifies that loss of materials due to wear may occur in the
elastomeric surfaces that are exposed to uncontrolled indoor air and recommends that a plant-
specific aging management program is to be evaluated.

The staff reviewed LRA Section 3.3.2.2.13 against the staffs recommended regulatory criteria in
SRP-LR Section 3.3.2.2.13. The staff noted the LRA Table 3.3.2-1, "Area Ventilation Systems -
Control Area - Summary of Aging Management Evaluation," did not include any AMR items that
align to GALL Report AMR VII.F1-5 and VII.F1-6 for management of loss of material due to
wear in internal and external elastomer seal or component surfaces of the control area
ventilation system under exposure to indoor air. The staff also noted that LRA Table 3.3.2-2,
"Area Ventilation Systems - Plant Areas - Summary of Aging Management Evaluation," did not
include any AMR items aligning to GALL Report AMRs VII.F2-5, VII.F2-6, VII.F3-5, VII.F3-6,
VII.F4-4, and VII.F4-5 for management of loss of material due to wear in internal and external
elastomer seal surfaces of the auxiliary and radwaste ventilation systems, primary containment
heating and ventilation systems, and diesel generator ventilation systems (that in balance of
plant systems) under exposure to indoor air.

The applicant did not provide any technical basis in the application why loss of material due to
wear is not an applicable aging effect requiring management (AERM) for the elastomeric seals
or components in the applicant's control area ventilation system or other plant-area ventilation
systems that are exposed indoor air on either their internal or external surfaces. In
RAI 3.3.2.2.13-1, the staff asked to provide a technical basis why the elastomeric seals or
components in these systems would not be subject to the mechanical aging mechanism of wear
or abrasion and why GALL Report AMR items VII.F1-5, VII.F2-5, VII.F3-5 and VII.F4-4 in the
GALL Report, Volume 2 (as applicable management of loss of material/wear in external
elastomeric seal or component surfaces in control room area ventilation systems, auxiliary and
radwaste ventilation systems, primary containment heating and ventilation systems, and diesel
generator ventilation systems under exposure to indoor air) and GALL Report AMR Items
VII.F1-6, VII.F2-6, VII.F3-6 and VII.F4-5 in the GALL Report, Volume 2 (as applicable to the
management of loss of material/wear in internal elastomeric seal or component surfaces in
control room area ventilation systems, auxiliary and radwaste ventilation systems, primary
containment heating and ventilation systems, and diesel generator ventilation systems under
exposure to indoor air) are not applicable to the BVPS LRA.

The applicant responded to RAI 3.3.2.2.13-1 in a letter dated July 21, 2008. In its response
dated July 21, 2008, the applicant stated that it used the EPRI Mechanical Tools and EPRI-
1002950, "Aging Effects for Structures and Structural Components (Structural Tools),"
supplemented by operating experience reviews, to identify potential aging effects for material-
environment combinations. In the EPRI Mechanical and Structural Tools, "wear" is evaluated as
a design consideration, rather than an aging effect. The applicant explained that instances of
significant wear or fretting are not related to normal aging, and are expected to manifest well
before the period of extended of operation and be corrected. As such, it is expected that loss of
material due to wear or fretting from normal plant operations is insufficient to result in loss of
component function during the period of extended operation. The applicant further stated that
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the EPRI Tools do not specifically consider loss of material due to wear or abrasion to be
applicable aging mechanisms for internal or external surfaces of elastomers, but recommends
plant-specific consideration for the potential that loss of material due to wear may occur. The
applicant stated that its review of plant-specific operating experience did not identify any
elastomeric components for which loss of material due to wear was determined to be an
additional aging effect that required management.

In its response dated July 21, 2008, the applicant also stated that it did not identify loss of
material due to wear to be an applicable aging effect requiring management for elastomeric
components. As a result, the applicant clarified that GALL Report AMR items VII.F1-5, VII.F1-6,
VII.F2-5, VII.F2-6, VII.F3-5, VII.F3-6, VII.F4-4, and VII.F4-5, which all address loss of material
due to wear for elastomers, are not applicable to the BVPS LRA. The applicant further explained
however, that the aging effects of "Cracking" and "Hardening and loss of strength" were
identified as aging effects requiring management for the external surfaces of elastomeric flexible
ventilation connections that are subject to aging management review. The applicant referenced
its response to RAI-3.3.2.3-1/3.4.2.3-1, which stated that other elastomeric components in LRA
Sections 3.1, 3.2, 3.3, and 3.4 will be addressed by repetitive maintenance tasks such that they
are classified as "short-lived" and are therefore not subject to aging management review per 10
CFR 54.21(a)(1)(ii). Since wear is a loss of material-inducing mechanism that impacts the
surfaces of the components on which it acts, the staff finds that the visual examinations of the
elastomeric flexible ventilation connections will also be capable of detecting any loss of material
that may occur in the surfaces of these elastomeric components as a result of potential impacts
by wear. RAI 3.3.2.2.13-1 is resolved.

Based on the programs identified above, the staff concludes that the applicant's programs meet
SRP-LR Section 3.3.2.2.13 criteria. For those line items that apply to LRA Section 3.3.2.2.13,
the staff determines that the LRA is consistent with the GALL Report and that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB during the period of extended operation,
as required by 10 CFR 54.21(a)(3).

3.3.2.2.14 Loss of Material Due to Cladding Breach

LRA Section 3.3.2.2.14 addresses the applicant's evaluation on whether the recommended
guidance in SRP-LR Section 3.3.2.2.14, "Loss of Material Due to Cladding Breach," is
applicable to the BVPS LRA. In this Section of the LRA, the applicant states that loss of material
of the BVPS charging pump casings is not applicable to the BVPS design because the charging
pump casings are fabricated from entirely from stainless steel and not from steel with stainless
steel cladding.

SRP-LR Section 3.3.2.2.14 provides the following guidance on management of loss of material
in steel charging pumps with internal stainless steel cladding:

"Loss of material due to cladding breach could occur for PWR steel charging
pump casings with stainless steel cladding exposed to treated borated water.
The GALL Report references NRC Information Notice 94-63, Boric Acid
Corrosion of Charging Pump Casings Caused by Cladding Cracks, and
recommends further evaluation of a plant-specific aging management program to
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ensure that the aging effect is adequately managed. Acceptance criteria are
described in Branch Technical Position RLSB-1 (Appendix A.1 of this SRP-LR)."

SRP-LR Section 3.3.2.2.14 invokes AMR Item 35 in Table 3 of the GALL Report, Volume 1, and
AMR item VII.E1-21 in the GALL Report Volume 2, as applicable to the management of loss of
material due to cladding breach in steel charging pumps designed with internal stainless steel
cladding. For PWRs designed with this type of charging pumps, the staff recommends that
plant-specific aging management program be evaluated and credited to manage this type of
aging phenomenon.

The staff reviewed the assessment in LRA Section 3.3.2.2.14 against the staff's recommended
regulatory criteria in AMR Item 35 in Table 3 of the GALL Report, Volume 1, and AMR item
VII.E1-21 in the GALL Report Volume 2, as applicable to the management of loss of material
due to cladding breach in steel charging pumps designed with internal stainless steel cladding.

The staff reviewed the information in LRA Table 3.3.2-5 and verified that in this table the
applicant identifies that the BVPS charging pumps are fabricated entirely from cast austenitic
stainless steel and are exposed internally to borated treated water, and externally to an
uncontrolled indoor air environment. The staff also verified that in this table, the applicant
identified that there are not any aging effects associated with the CASS charging pump casings
as a result of exposure of the casings to borated water leakage.

Industry experience has demonstrated that exposure of steel components (i.e. those fabricated
from carbon steel, alloy steel, or cast iron materials) to borated treated water sources may result
in corrosive wastage of the steel materials. For PWR that are designed with steel charging
pumps, the charging pump designs including stainless steel cladding on the internal surfaces of
the steel pump casings, which is designed to protect the steel material from being exposed
directly to the borated treated water environment of the primary coolant. In NRC Information
Notice (IN) 94-63, dated August 30, 1994, the staff alerted the U.S. PWR industry of a boric acid
corrosion event that occurred at the North Anna Unit 1 nuclear plant.

In this IN, the staff identified that the licensee for the North Anna Unit 1 nuclear plant had
reported that through-wall cracking in the cladding of the unit's steel charging pumps had
resulted in exposure of the steel pump casing material to the borated treated water environment
of the primary coolant and in a small boric-acid induced cavity in the steel pump casing material.

The staff has verified that in LRA Table 3.3.2-5, the applicant identifies that the BVPS charging
pumps are entirely fabricated from CASS materials. For components made from stainless steel
materials (including CASS), GALL Report AMR VII.J-16 identifies that boric acid corrosion is not
an applicable aging effect for stainless steel surfaces that might be exposed to borated water
leaks. Thus, consistent with the information in IN 94-63 and GALL Report AMR VII.J-16, the
staff finds that the loss of material due to cladding breach (i.e. due to borated water leakage) is
not applicable to the design of the BVPS charging pumps and that the applicant has provided an
acceptable basis for concluding that guidance in LRA Section 3.3.2.2.14; AMR Item 35 in
Table 3 of the GALL Report, Volume 1; and AMR item VII.E1-21 in the GALL Report, Volume 2
is not applicable to the BVPS LRA.

The staff also verified that, in LRA Table 3.3.2-5, the applicant does include an AMR that
identifies loss of material as an applicable aging effect requiring management for the CASS

3-378

ensure that the aging effect is adequately managed. Acceptance criteria are 
described in Branch Technical Position RLSB-1 (Appendix A.1 of this SRP-LR}." 

SRP-LR Section 3.3.2.2.14 invokes AMR Item 35 in Table 3 of the GALL Report, Volume 1, and 
AMR item VII,E1-21 in the GALL Report Volume 2, as applicable to the management of loss of 
material due to cladding breach in steel charging pumps designed with internal stainless steel 
cladding. For PWRs designed with this type of charging pumps, the staff recommends that 
plant-specific aging management program be evaluated and credited to manage this type of 
aging phenomenon. 

The staff reviewed the assessment in LRA Section 3.3.2.2.14 against the staff's recommended 
regulatory criteria in AMR Item 35 in Table 3 of the GALL Report, Volume 1, and AMR item 
VII,E1-21 in the GALL Report Volume 2, as applicable to the management of loss of material 
due to cladding breach in steel charging pumps designed with internal stainless steel cladding. 

The staff reviewed the information in LRA Table 3.3.2-5 and verified that in this table the 
applicant identifies that the BVPS charging pumps are fabricated entirely from cast austenitic 
stainless steel and are exposed internally to borated treated water, and externally to an 
uncontrolled indoor air environment. The staff also verified that in this table, the applicant 
identified that there are not any aging effects associated with the CASS charging pump casings 
as a result of exposure of the casings to borated water leakage. 

Industry experience has demonstrated that exposure of steel components (Le. those fabricated 
from carbon steel, alloy steel, or cast iron materials) to borated treated water sources may result 
in corrosive wastage of the steel materials. For PWR that are designed with steel charging 
pumps, the charging pump designs including stainless steel cladding on the internal surfaces of 
the steel pump casings, which is designed to protect the steel material from being exposed 
directly to the borated treated water environment of the primary coolant. In NRC Information 
Notice (IN) 94-63, dated August 30, 1994, the staff alerted the U.S. PWR industry of a boric acid 
corrosion event that occurred at the North Anna Unit 1 nuclear plant. 

In this IN, the staff identified that the licensee for the North Anna Unit 1 nuclear plant had 
reported that through-wall cracking in the cladding of the unit's steel charging pumps had 
resulted in exposure of the steel pump casing material to the borated treated water environment 
of the primary coolant and in a small boric-acid induced cavity in the steel pump casing material. 

The staff has verified that in LRA Table 3.3.2-5, the applicant identifies that the BVPS charging 
pumps are entirely fabricated from CASS materials. For components made from stainless steel 
materials (including CASS), GALL Report AMR VII,J-16 identifies that boric acid corrosion is not 
an applicable aging effect for stainless steel surfaces that might be exposed to borated water 
leaks. Thus, consistent with the information in IN 94-63 and GALL Report AMR VII,J-16, the 
staff finds that the loss of material due to cladding breach (Le. due to borated water leakage) is 
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charging pump casings. The staff also verified that, in this AMR, the applicant credits its Water
Chemistry Program to manage loss of material that may occur in charging pump casings as a
result of pitting or crevice corrosion. The staff verified that this AMR is entirely consistent with
the staff's guidance in GALL AMR item VII.El-17. The staff evaluates that AMR item in SER
Section 3.3.2.1.

Based on the programs identified above, the staff concludes that the applicant has an
acceptable basis for concluding that the LRA Section 3.3.2.2.14; AMR Item 35 in Table 3 of the
GALL Report, Volume 1; and AMR item VII.E1-21 in the GALL Report, Volume 2 are not
applicable to the BVPS LRA.

3.3.2.2.15 Quality Assurance for Aging Management of Nonsafety-Related Components

SER Section 3.0.4 documents the staff's evaluation of the applicant's QA program.

3.3.2.3 AMR Results Not Consistent with or Not Addressed in the GALL Report

In LRA Tables 3.3.2-1 through 3.3.2-32, the staff reviewed additional details of the AMR results
for material, environment, AERM, and AMP combinations not consistent with or not addressed
in the GALL Report.

In LRA Tables 3.3.2-1 through 3.3.2-32, the applicant indicated, via notes F through J, which the
combination of component type, material, environment, and AERM does not correspond to a
line item in the GALL Report. The applicant provided further information about how it will
manage the aging effects. Specifically, note F indicates that the material for the AMR line item
component is not evaluated in the GALL Report. Note G indicates that the environment for the
AMR line item component and material is not evaluated in the GALL Report. Note H indicates
that the aging effect for the AMR line item component, material, and environment combination is
not evaluated in the GALL Report. Note I indicates that the aging effect identified in the GALL
Report for the line item component, material, and environment combination is not applicable.
Note J indicates that neither the component nor the material and environment combination for
the line item is evaluated in the GALL Report.

For component type, material, and environment combinations not evaluated in the GALL
Report, the staff reviewed the applicant's evaluation to determine whether the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation. The
staff's evaluation is documented in the following sections.

3.3.2.3.1 Area Ventilation System - Control Area - Summary of Aging Management Evaluation
- LRA Table 3.3.2-1

The staff reviewed LRA Table 3.3.2-1, which summarizes the results of AMR evaluations for the
area ventilation system - control area component groups.

In LRA Table 3.3.2-1, the applicant proposed to manage reduction of heat transfer of the copper
alloy <15% Zn heat exchanger exposed to condensation external environment using the
Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program. For
these components the applicant cites generic Note H, indicating that the aging effect is not in
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3.3.2.2.15 Quality Assurance for Aging Management of Nonsafety-Related Components 
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staff's evaluation is documented in the following sections. 
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- LRA Table 3.3.2-1 

The staff reviewed LRA Table 3.3.2-1, which summarizes the results of AMR evaluations for the 
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the GALL Report for this component, material and environment combination. The staffs
evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program is documented in SER Section 3.0.3.1.12. LRA Section B.2.22 describes
this program, which is credited for managing the aging effects of loss of material. The LRA
states that this program is consistent with GALL Report AMP XI.M38. However, GALL Report
AMP XI.M38 is recommended for managing the aging effect of loss of material of carbon steel
components only. The staff issued RAI 3.3-A to request justification for using the Inspection of
Internal Surfaces in Miscellaneous Piping and Ducting Components Program to manage
reduction of heat transfer in copper alloy < 15% Zn heat exchanger components.

The applicant responded to RAI 3.3-A in a letter dated October 3, 2008. In this letter, the
applicant responded that the Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program manages the aging effect of reduction of heat transfer by
performing visual inspection for accumulation of dirt and debris on heat transfer surfaces. The
applicant also stated that fouling is specifically included in the GALL Report AMP XI.M38 in
"monitoring and trending" and "acceptance criteria" elements.

The staff reviewed the GALL Report AMP XI.M38 elements and noted the "monitoring and
trending" element states that results of the periodic inspections are monitored for indications of
corrosion and fouling; and the "acceptance criteria" element states that indications of fouling that
would impact component intended function are reported and will require further evaluation. On
the basis that the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program requires visual inspection for accumulation of dirt and debris, and that
this program is consistent with the GALL Report AMP XI.M38, the staff finds the applicant
response acceptable. The staff concludes that the Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program will adequately manage the aging
effects of reduction of heat transfer of the copper alloy <15% Zn heat exchanger exposed to
condensation external environment during the period of extended operation.

In LRA Table 3.3.2-1, the applicant proposed to manage loss of material of the gray cast iron
heat exchanger (waterbox) exposed to condensation - external using the Selective Leaching of
Materials Inspection Program (B.2.36). The Selective Leaching of Materials Inspection Program
was reviewed by the staff in SER Section 3.0.3.3.6. The applicant clarified external
condenstation is not an environment covered in the GALL Report. However, the applicant
clarified that there are similar environments covered in the GALL Report for gray cast iron where
loss of material is the aging effect requiring management and the GALL Report recommends
that GALL Report AMP XI.M33 "Selective Leaching of Materials," be credited as the AMP for
managing loss of material by selective leaching. Because external condensation can created a
wette environment similar to other water-based environments listed in the GALL Report (e.g.,
treated water, raw water, and closed cycle cooling water), the staff finds the applicant's basis for
crediting the Selective Leaching of Materials Inspection Program for aging management of loss
of material by selective leaching to be acceptable.

In LRA Table 3.3.2-1, the applicant included its plant-specific AMR for managing cracking of the
elastomeric flexible connections exposed to indoor uncontrolled air and indoor uncontrolled air-
EXT environment using the External Surface Monitoring Program.

The staff reviewed the applicant's plant-specific AMRs on cracking of the elastomeric flexible
connections components that are exposed to uncontrolled indoor air against the criteria
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summarized in this evaluation. The staff verified that the applicant's identification of cracking
(including that induced by crazing or fatigue breakdown) as an applicable AERM for these
components was consistent with criteria for elastomeric degradation in GALL Volume 2
Table IX.F. Based on this review the staff finds that the applicant's identification that cracking is
an applicable AERM for these components is acceptable because it is in conformance with the
GALL Report Volume 2 Table IX.F.

The staff noted that the applicant credits its External Surfaces Monitoring Program to manage
the cracking of flexible connection exposed to indoor uncontrolled air. The AMP in the GALL
Report that corresponds to the applicant's External Surfaces Monitoring Program is GALL
Report AMP XI.M36, "External Surfaces Monitoring." The staff reviewed the program description
and program elements for GALL Report AMP XI.M36 and noted that the scope of GALL Report
AMP XI.M36, "External Surfaces Monitoring," is currently limited to the inspection of steel (i.e.,
carbon steel, alloy steel, or cast iron) components in order to manage: (1) loss of material that
may occur in the steel components as a result of general corrosion, pitting corrosion, or crevice
corrosion, or (2) cracking in the coatings that may be to line the external surfaces of these steel
components. The staff noted that GALL Report AMP XI.M36, "External Surfaces Monitoring,"
does not apply to elastomeric components or to the management of cracking in elastomeric
components. Thus, the staff had the following issues with regard to crediting the External
Surfaces Monitoring Program to manage cracking in these elastomeric seals or components:

(1) The scope of the GALL AMP XI.M36, "External Surfaces Monitoring," does not include
elastomeric components nor does it apply to the management of cracking or changes in
material properties that may occur in elastomeric components.

(2) The applicant's program credits only visual examinations of the external seal surfaces as
its basis for managing cracking in the elastomeric surfaces that are exposed, either
internally or externally, to uncontrolled indoor air or dry air. Visual examination
techniques in ASME Code Section Xl, Article IWA-2000 credit only VT-i visual
examination techniques as being acceptable inspection techniques for managing
cracking. The applicant's program did not: (1) specify whether the visual examination
techniques for cracking would be enhanced VT-1 techniques, or (2) explain how a visual
examination of the external surface could be capable of detecting a subsurface crack or
a crack that only penetrated the internal surface of the component.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 to the applicant and asked the applicant to justify its
basis for crediting the External Surfaces Monitoring Program for management of cracking in
elastomeric components.

In its response dated July 21, 2008, the applicant explained that in regard to aging management
of the elastomeric flexible ventilation connection components, which are the only remaining
elastomeric components subject to aging management, the applicant credited its External
Surfaces Monitoring Program to manage cracking and changes in material properties of the
components. The applicant stated that the External Surfaces Monitoring Program implements
the recommended aging management program elements described in GALL AMP XI.M36,
"External Surfaces Monitoring. The applicant stated that, in addition to the normal visual
examinations that this AMP implements for the external component surfaces, the program also
includes additional physical activities that are beyond the scope of the GALL AMP XI.M36
recommendations to ensure that any cracking in the elastomers will be noticed or that any
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change in the material properties of the elastomers in noticed (such as a change in strength or
hardness of the material)

The applicant stated that the program elements of its AMP are being augmented to include
physical manipulation of elastomeric components that will flex the material. The applicant
clarified that these flexible ventilation connections can be pinched or pushed to create a bend,
and that such physical manipulation can be used to assist the visual examinations of the
program in detecting whether cracks are present in elastomeric surface (i.e., any surface
breaking cracks will open on the outer radius of the bend and become more visible as the outer
surface stretches to accommodate the bend) or to detect whether the elastomer is hardening or
loss strength.

The applicant also clarified that aging of the internal surfaces of elastomers in ventilation
systems is similar to that of the external surfaces, and that the environmental conditions that
result in elastomer aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant stated that the external surfaces are more likely to be
exposed to ultraviolet radiation than internal surfaces, are equally likely to be exposed to
oxygen, and ozone, and that temperature and ionizing radiation will affect the internal and
external surfaces similarly. Therefore, the based on these bases, the applicant provided its
basis for concluding that the condition of the external elastomeric surfaces are expected to be
representative of the conditions on the component internal surfaces, and that visual inspections
and physical manipulations performed under the External Surfaces Monitoring Program. The
External Surfaces Monitoring Program will be representative of the conditions on the internal
surfaces and will provide reasonable assurance that aging effects of elastomeric components
will be identified and managed prior to loss of ventilation system function.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
for the detection of cracking or that some physical test would need to be coupled to the visual
examinations in order to assist them in revealing the presence of tightly configure cracks in the
elastomeric materials. The staff was also of the opinion that a change in the hardness or
strength of the elastomers would either need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests in the applicant's letter of July 21, 2008. Based on the applicant's response to
RAI 3.3.2.3-2/3.4.2.3-2 and the applicant's augmentation of its External Surfaces Monitoring
Program, the staff concludes that applicant has resolved the staffs concern and that the
updated, augmented AMP basis provides an acceptable basis for managing cracking and
changes in material properties in the elastomeric flexible ventilation components because the
augmentation of the AMP to couple the programs visual examinations with the additional
physical manipulations will be capable of assisting the visual examinations in revealing the
presence of any cracking in the components or any significant changes in the hardness or
strength of the materials (i.e., it will be hard to push in on the elastomers demonstrating a
change in hardness, and it will be hard to bend them, demonstrating that the materials are
losing their elasticity or are increasing in strength). The staff evaluation of the augmented
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External Surfaces Monitoring Program is given in SER Section 3.0.3.1.9. The staffs concern in
RAI 3.3.2.3-2/3.4.2.3-2 is resolved.

In LRA Table 3.3.2-1, the applicant provided its AMR on elastomeric flexible ventilation
connections in the control area ventilation system that is exposed externally to an air with
borated water leakage environment. In this AMR, the applicant identified that there are not any
aging effects requiring management for the component surfaces that are exposed to this
environment.

The staff reviewed the applicant's plant-specific AMR for this elastomeric flexible ventilation
component. The staff noted that the applicant did not provide any technical bases in the LRA to
support its determination that there are not any AERMs for these components under external
exposure to a borated water leakage environment. The staff issued RAI 3.3.2.3-3/3.4.2.3-3 to
request identification of the specific elastomeric materials that were used in fabrication of the
elastomeric components listed in these auxiliary AMR items (and for the flexible hoses in the
auxiliary feedwater systems) and to provide a more detailed technical basis on whether there
are any AERMs for the component-elastomer material-environment combinations in this AMR.

The applicant responded to RAI 3.3.2.3-3/3.4.2.3-3 in a letter dated July 21, 2008. With respect
to the applicant's response for elastomeric flexible connection components in the control area
and plant area ventilation systems (i.e. flexible ventilation connection components) the applicant
explained that the components will remain categorized as "long-lived" and will remain subject to
aging management review. The applicant also clarified that the elastomeric flexible ventilation
connection components are fabricated from fiberglass that is coated with neoprene
(polychloroprene) on both the internal and external fiberglass surfaces. The staff reviewed the
applicant's response, and finds that it adequately resolved the question asked in the RAI,
because the response clearly identified the elastomeric material that was used to fabricate the
elastomeric components mentioned in these plant-specific AMR item. RAI 3.3.2.3-3/3.4.2.3-3,
Part 1 is resolved.

In its response to RAI 3.3.2.3-3/3.4.2.3-3, the applicant also stated that according to the EPRI
Structural Tools, Section 7.1.1:

"Neoprene is chemically and structurally similar to natural rubber, and its
mechanical properties are also similar. This resistance to oils, chemicals,
sunlight, weathering, aging and ozone is outstanding. It retains its properties at
temperatures up to 2500 F."

The applicant further explained that the EPRI Structural Tools identifies various changes in
elastomer properties that corresponded to the aging effects identified as "cracking" and as
"hardening and loss of strength" in the GALL Report, and that the environmental conditions that
might result in these aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant clarified that neoprene is relatively insensitive to temperature,
ozone, and ultraviolet and ionizing radiation exposure, but it the potential for the GALL Report
aging effects of "cracking and "hardening and loss of strength" was not excluded for neoprene
aging evaluations. The applicant explained that it assigned both "Air-indoor uncontrolled" and
"Air with borated water leakage" environments to in-scope components in areas containing
borated water systems. Where the external environment of "Air with borated water leakage"
exists, the environment of "Air-indoor uncontrolled" is also evaluated. However, the applicant
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clarified that the presence of boric acid leakage does not result in additional aging effects for
elastomers in general or neoprene specifically, and that as a result of these determination, no
additional aging effects were identified for the neoprene surfaces that are associated specifically
with an air with borated water leakage environment.

The staff noted that the aging effects identified by the applicant for these elastomeric flexible
ventilation connection components were consistent with the aging effects for elastomeric
components listed in Section VII of the GALL Report, Volume 2. Based on this review, the staff
finds that it adequately resolved the staffs inquiry on the aging effects that are applicable to
these elastomeric components because the applicant has identified cracking and changes in the
hardness or strength properties are the applicable aging effects requiring management
(AERMs) for the surfaces that are exposed to either an external air with borated water leakage
environment or to fuel oil, lubricating oil, or closed-cycle cooling water and because the staff has
verified that this is in conformance with the applicable aging effects that are listed for
elastomeric components in the AMRs of Section VII of the GALL Report, Volume 2.

The staff noted that for the elastomeric flexible ventilation connection components in the BVPS
control area and plant area ventilation systems, the applicant credited its External Surfaces
Monitoring Program to manage cracking and changes in hardness or strength of the elastomeric
flexible ventilation connection components. The staff also noted, that in the applicant's response
to RAI 3.3.2.3-2/3.4.2.3-2, dated July 21, 2008, the applicant clarified that the visual
examinations of these flexible ventilation connection components would be supplemented by
physical manipulations of the components in order to aid with the identification of cracking or
any changes in the hardness or strength properties of the components.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
or that some physical test would need to be coupled to the visual examinations in order to assist
them in revealing the presence of tightly configure cracks in the elastomeric materials. The staff
was also of the opinion that a change in the hardness or strength of the elastomers would either
need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests of these elastomeric components in the applicant's letter of July 21, 2008. Based on the
applicant's response to RAls 3.3.2.3-2/3.4.2.3-2 and 3.3.2.3-3/3.4.2.3-3 and the applicant's
augmentation of its External Surfaces Monitoring Program, the staff concludes that applicant
has resolved the staff's concerns and that the updated, augmented AMP basis provides an
acceptable basis for managing cracking and changes in material properties in the elastomeric
flexible ventilation components because the augmentation of the AMP to couple the programs
visual examinations with the additional physical manipulations will be capable of assisting the
visual examinations in revealing cracking in the components or any significant changes in the
hardness or strength properties of the materials (i.e., it will be hard to push in on the elastomers
demonstrating a change in hardness, and it will be hard to bend them, demonstrating that the
materials are losing their elasticity or are increasing in strength). The staff evaluation of the
augmented External Surfaces Monitoring Program is given in SER Section 3.0.3.1.9. The staffs

3-384
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concerns in RAI 3.3.2.3-2/3.4.2.3-2 and RAI 3.3.2.3-3/3.4.2.3-3 are resolved relative to these
AMRs.

In LRA Table 3.3.2-1, the applicant provided its AMR for polymeric filter housings that are
exposed to dried air and indoor uncontrolled air-EXT experiences. In these AMRs the applicant
identified that there are not any aging effects requiring management (AERMs) for the polymeric
components surfaces that are exposed to either a dried air and indoor uncontrolled air
environment, and therefore these polymeric components do not require that an AMP be credited
for aging management.

The staff reviewed the applicant's plant-specific AMRs for these polymeric filter housings. The
staff noted that the applicant did not provide any technical bases in the LRA to support its
determination that there are not any AERMs for the polymer components surfaces that are
exposed to either dried air or an indoor uncontrolled air environment. The staff issued
RAI 3.3.2.3-4 to request identification of the specific polymer materials that were used in
fabrication of the components and to provide a more detailed technical basis on whether there
are any AERMs for the component-polymer material-environment combinations in these AMRs.

The applicant responded to RAI 3.3.2.3-4 in a letter dated July 21, 2008. In this letter, the
applicant explained that it has reviewed details associated with the various polymer components
addressed in the LRA. The applicant stated that, to address the issue of these polymeric filter
housings, the BVPS LRA is revised to include a Commitment No. 28 on UFSAR Supplement
Table A4-1 for Unit 1 and Commitment No. 27 on UFSAR Supplement Table A5-1 for Unit 2.
The applicant stated that for these polymeric filter housings, the applicant commits to performing
periodic maintenance tasks prior to the period of extended operation and to periodically replace,
or periodically test and replace the polymeric components such that they are classified as
"short-lived" and such that they are subject to aging management under the requirements of 10
CFR 54.21 (a)(1)(ii). The applicant also stated that the frequency of the repetitive tasks and
replacement activities will be determined based upon manufacturer recommendations and
operating experience. The staff verified that, in the letter of July 21, 2008, the applicant
amended the UFSAR Supplement to place Commitment No. 28 on UFSAR Supplement
Table A4-1 for Unit 1 and Commitment No. 27 on UFSAR Supplement Table A5-1 for Unit 2 on
the applicant. Based on this review, the staff finds that the applicant has provided an acceptable
basis for amending the LRA to delete the AMRs for the polymeric filter housings in the control
area ventilations systems because the applicant's basis in compliance with staffs AMR
screening requirements in 10 CFR 54.21 (a)(1)(ii) and in conformance with the staffs AMR
screening guidance in SRP-LR Section 2.1.3.2.2. Therefore, the staffs concern in RAI 3.3.2.3-4
is resolved.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.2 Area Ventilation System - Plant Areas - Summary of Aging Management Evaluation -
LRA Table 3.3.2-2
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The staff reviewed LRA Table 3.3.2-2, which summarizes the results of AMR evaluations for the
area ventilation system - plant areas component groups.

In LRA Table 3.3.2-2, the applicant included its plant-specific AMR item for managing loss of
material in the external surfaces of gray cast iron heat exchanger condenser channels and
copper > 15% zinc heat exchanger tubes, valve bodies, and flexible hoses under exposure to a
condensation environment. In these AMRs, the applicant identified that selective leaching of the
component materials is the applicable aging mechanism that leads to loss of material of the
components and that the Selective Leaching Program is credited to manage loss of material of
the components as a result of selective leaching.

The staff noted that in other AMRs (e.g. GALL AMR items VII.E4-9 and VII.E4-10) on selective
leaching of components made from cast iron and copper with greater than 15% alloying zinc
content, the staff recommends that a program corresponding to GALL AMP XI.M33, "Selective
Leaching of Materials," be credited for aging management of selective leaching in the
components. The staff therefore finds the applicant's aging management basis for these
components to be acceptable because it is in conformance with the staff's recommended AMR
position in GALL AMR items VII.E4-9 and VII.E4-10, with the exception that the wetted
environment for these stated components is a condensation environment instead of treated
water. The staffs evaluation of the applicant's Selective Leaching Program is given in SER
Section 3.0.3.3.6.

In LRA Table 3.3.2-2, the applicant proposed to manage reduction of heat transfer of stainless
steel heat exchangers exposed to condensation external environment using the Inspection of
Internal Surfaces in Miscellaneous Piping and Ducting Components Program. For these
components the applicant cites generic Note H, indicating that the aging effect is not in the
GALL Report for this component, material and environment combination. The staffs evaluation
of the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
Program is documented in SER Section 3.0.3.1.12. LRA Section B.2.22 describes this program,
which is credited for managing the aging effects of loss of material. The LRA states that this
program is consistent with GALL AMP XI.M38. However, GALL AMP XI.M38 is recommended
for managing the aging effect of loss of material of carbon steel components only. The staff
issued RAI 3.3-A to request justification for using the Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program to manage reduction of heat transfer.

The applicant responded to RAI 3.3-A in a letter dated October 3, 2008. In this letter, the
applicant responded that the Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program manages the aging effect of reduction of heat transfer by
performing visual inspection for accumulation of dirt and debris on heat transfer surfaces. The
applicant also stated that fouling is specifically included in the GALL AMP XI.M38 in "monitoring
and trending" and "acceptance criteria" elements.

The staff reviewed the GALL AMP XI.M38 elements and noted the "monitoring and trending"
element states that results of the periodic inspections are monitored for indications of corrosion
and fouling; and the "acceptance criteria" element states that indications of fouling that would
impact component intended function are reported and will require further evaluation. On the
basis that the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
Program requires visual inspection for accumulation of dirt and debris, and that this program is
consistent with the GALL AMP XI.M38, the staff finds the applicant response acceptable. The
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staff concludes that the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program will adequately manage the aging effects of reduction of heat transfer of
the stainless steel heat exchangers exposed to condensation external environment during the
period of extended operation.

In LRA Table 3.3.2-2, the applicant provides its plant-specific AMR items for managing cracking
of the elastomeric flexible connections in the plant area ventilation systems under external or
internal exposure to indoor uncontrolled air environments. In these AMR items, the applicant
credits its External Surface Monitoring Program to manage cracking in the component surfaces
that are exposed to these environments.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.3 Boron Recovery and Primary Grade Water System - Summary of Aging Management
Evaluation - LRA Table 3.3.2-3

The staff reviewed LRA Table 3.3.2-3, which summarizes the results of AMR evaluations for the
boron recovery and primary grade water system component groups.

In LRA table 3.3.2-3, the applicant proposed that glass sight glass exposed to air with borated
water leakage-external would have no aging effect requiring management and, there would be
no aging management program. Air with borated water leakage-external is not an environment
covered in GALL. However, there are similar environments covered in GALL such as glass
exposed to treated borated water and no aging effect is identified for this combination of
material and environment and no aging management is required. This conclusion is based on
the fact that no failure due to an aging effect of glass components in environments free of
hydrofluoric acid, caustics, or hot water have been recorded in industry at the temperatures or
during the time periods of concern for extended operation. For this reason, the staff finds that
these line items are acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.4 Building and Yard Drains System - Summary of Aging Management Evaluation -
LRA Table 3.3.2-4

The staff reviewed LRA Table 3.3.2-4, which summarizes the results of AMR evaluations for the
building and yard drains system component groups.

In LRA Table 3.3.2-4, the applicant included its plant-specific AMR for managing loss of material
in the copper alloy > 15% Zn piping, and valve bodies and gray cast iron tanks of the building
and yard drain systems that are exposed to a condensation environment. In these AMRs, the
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applicant credited its Selective Leaching of Materials Inspection Program (B.2.36) to manage
loss of material of the components as a result of selective leaching. The staff noted that in other
AMRs (e.g. GALL AMR items VII.E4-9 and VII.E4-10) on selective leaching of components
made from cast iron and copper with greater than 15% alloying zinc content, the staff
recommends that a program corresponding to GALL AMP XI.M33, "Selective Leaching of
Materials," be credited for aging management of selective leaching in the components. The staff
therefore finds the applicant's aging management basis for these components to be acceptable
because it is in conformance with the staff's recommended AMR position in GALL AMR items
VII.E4-9 and VII.E4-10, with the exception that the wetted environment for these stated
components is a condensation environment instead of treated water. The staff's evaluation of
the applicant's Selective Leaching Program is given in SER Section 3.0.3.3.6

In LRA table 3.3.2-4, the applicant proposed that sight glass exposed to condensation would
have no aging effect requiring management and, there would be no aging management
program. Condensation is not an environment covered in GALL. However, there are similar
environments covered in GALL such as glass exposed to raw water and treated water and no
aging effect is identified for this combination of material and environment and no aging
management is required. This conclusion is based on the fact that no failure due to an aging
effect of glass components in environments free of hydrofluoric acid, caustics, or hot water have
been recorded in industry at the temperatures or during the time periods of concern for
extended operation. For this reason, the staff finds that these line items are acceptable.

In LRA table 3.3.2-4, the applicant proposed that glass sight glasses exposed to air with borated
water leakage-external would have no aging effect requiring management and, there would be
no aging management program. Air with borated water leakage-external is not an environment
covered in GALL. However, there are similar environments covered in GALL such as glass
exposed to treated borated water and no aging effect is identified for this combination of
material and environment and no aging management is required. This conclusion is based on
the fact that no failure due to an aging effect of glass components in environments free of
hydrofluoric acid, caustics, or hot water have been recorded in industry at the temperatures or
during the time periods of concern for extended operation. For this reason, the staff finds that
these line items are acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.5 Chemical and Volume Control System - Summary of Aging Management Evaluation -
LRA Table 3.3.2-5

The staff reviewed LRA Table 3.3.2-5, which summarizes the results of AMR evaluations for the
chemical and volume control system component groups.

In LRA Table 3.3.2-5, the applicant proposed to manage cumulative fatigue damage of stainless
steel bolting exposed to uncontrolled indoor air on the external surface as a TLAA. The staff
verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this component.
SER Section 4.3 documents the staff's review of the applicant's evaluation of this TLAA.

3-388

applicant credited its Selective Leaching of Materials Inspection Program (B.2.36) to manage 
loss of material of the components as a result of selective leaching. The staff noted that in other 
AMRs (e.g. GALL AMR items VII,E4-9 and VII.E4-10) on selective leaching of components 
made from cast iron and copper with greater than 15% alloying zinc content, the staff 
recommends that a program corresponding to GALL AMP XI,M33, "Selective Leaching of 
Materials," be credited for aging management of selective leaching in the components. The staff 
therefore finds the applicant's aging management basis for these components to be acceptable 
because it is in conformance with the staffs recommended AMR position in GALL AMR items 
VII.E4-9 and VII,E4-10, with the exception that the wetted environment for these stated 
components is a condensation environment instead of treated water. The staff's evaluation of 
the applicant's Selective Leaching Program is given in SER Section 3.0.3.3.6 

In LRA table 3.3.2-4, the applicant proposed that sight glass exposed to condensation would 
have no aging effect requiring management and, there would be no aging management 
program. Condensation is not an environment covered in GALL. However, there are similar 
environments covered in GALL such as glass exposed to raw water and treated water and no 
aging effect is identified for this combination of material and environment and no aging 
management is required. This conclusion is based on the fact that no failure due to an aging 
effect of glass components in environments free of hydrofluoric acid, caustics, or hot water have 
been recorded in industry at the temperatures or during the time periods of concern for 
extended operation. For this reason, the staff finds that these line items are acceptable. 

In LRA table 3.3.2-4, the applicant proposed that glass sight glasses exposed to air with borated 
water leakage-external would have no aging effect requiring management and, there would be 
no aging management program. Air with borated water leakage-external is not an environment 
covered in GALL. However, there are similar environments covered in GALL such as glass 
exposed to treated borated water and no aging effect is identified for this combination of 
material and environment and no aging management is required. This conclusion is based on 
the fact that no failure due to an aging effect of glass components in environments free of 
hydrofluoric acid; caustics, or hot water have been recorded in industry at the temperatures or 
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On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

In LRA table 3.3.2-5, the applicant proposed that for glass sight glasse exposed to condensation
would have no aging effect requiring management and, there would be no aging management
program. Condensation is not an environment covered in GALL. However, there are similar
environments covered in GALL such as glass exposed to raw water and treated water and no
aging effect is identified for this combination of material and environment and no aging
management is required. This conclusion is based on the fact that no failure due to an aging
effect of glass components in environments free of hydrofluoric acid, caustics, or hot water have
been recorded in industry at the temperatures or during the time periods of concern for
extended operation. For this reason, the staff finds that these line items are acceptable.

In these LRA table 3.3.2-5, the applicant proposed that for sight glasse exposed to air with
borated water leakage-external would have no aging effect requiring management and, there
would be no aging management program. Air with borated water leakage-external is not an
environment covered in GALL. However, there are similar environments covered in GALL such
as glass exposed to treated borated water and no aging effect is identified for this combination
of material and environment and no aging management is required. This conclusion is based on
the fact that no failure due to an aging effect of glass components in environments free of
hydrofluoric acid, caustics, or hot water have been recorded in industry at the temperatures or
during the time periods of concern for extended operation. For this reason, the staff finds that
these line items are acceptable.

In LRA Table 3.3.2-5, the applicant proposed to manage reduction of heat transfer in stainless
steel heat exchanger (excess letdown seal water - tube) exposed to treated borated water
using a combination of the Water Chemistry Program (B.2.42) and the One-Time Inspection
Program (B.2.30). During its review, the staff noted that the applicant applied Note H to these
items. The staff reviewed the AMR results lines that reference Note H. The Water Chemistry
Program was reviewed by the staff in SER Section 3.0.3.2.14. The One-Time Inspection
Program was reviewed by the staff in SER Section 3.0.3.1.17. Reduction of heat transfer is not
an aging effect covered in the GALL Report for stainless steel heat exchanger tubes or other
heat transfer surfaces exposed to treated borated water. However, the staff's evaluation of the
Water Chemistry Program finds that it would maintain treated water quality through treatment
and testing. Additionally, any evidence of reduction of heat transfer would be effectively
identified by the One-Time Inspection Program. Therefore, the staff finds that these line items
are acceptable.

In LRA Table 3.3.2-5, the applicant proposed to manage reduction of heat transfer in copper
alloy <15% Zn heat exchanger (oil cooler - tube) exposed to lubricating oil - EXT using a
combination of the Lubricating Oil Analysis Program (B.2.24) and the One-Time Inspection
Program (B.2.30). During its review, the staff noted that the applicant applied Note H to these
items. The staff reviewed the AMR results lines that reference Note H. The Lubricating Oil
Analysis Program was reviewed by the staff in SER Section 3.0.3.1.13. The One-Time
Inspection Program was reviewed by the staff in SER Section 3.0.3.1.17. Reduction of heat
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transfer is not an aging effect covered in the GALL Report for copper alloy <15% Zn heat
exchanger tubes or other heat transfer surfaces exposed to lubricating oil. However, the staff's
evaluation of the Lubricating Oil Analysis Program finds that it would maintain lubricating oil
quality through treatment and testing. Additionally, any evidence of reduction of heat transfer
would be effectively identified by the One-Time Inspection Program. Therefore, the staff finds
that these line items are acceptable.

In LRA Table 3.3.2-5, the applicant proposed to manage reduction of heat transfer in stainless
steel heat exchanger (Unit 1 and Unit 2 non-regen - tube) and stainless steel heat exchanger
(unit 1 and unit 2 regen HX - tube) exposed to treated water >60°C (>140'F) using a
combination of the Water Chemistry Program (B.2.42) and the One-Time Inspection Program
(B.2.30). During its review, the staff noted that the applicant applied Note H to these items. The
staff reviewed the AMR results lines that reference Note H. The Water Chemistry Program was
reviewed by the staff in SER Section 3.0.3.2.14. The One-Time Inspection Program was
reviewed by the staff in SER Section 3.0.3.1.17. Reduction of heat transfer is not an aging effect
covered in the GALL Report for stainless steel heat exchanger tubes or other heat transfer
surfaces exposed to treated water. However, the staff's evaluation of the Water Chemistry
Program finds that it would maintain treated water quality through treatment and testing.
Additionally, any evidence of reduction of heat transfer would be effectively identified by the
One-Time Inspection Program. Therefore, the staff finds that these line items are acceptable.

In LRA Table 3.3.2-5, the applicant proposed to manage cracking of the elastomeric sight
glasses exposed to indoor uncontrolled air and indoor uncontrolled air-EXT environment using
the External Surface Monitoring Program.

The staff reviewed the applicant's plant-specific AMRs on cracking of the elastomeric flexible
connections components that are exposed to uncontrolled indoor air against the criteria
summarized in this evaluation. The staff's evaluation of the applicant's identification of aging
effects and proposed aging management program are given in the paragraphs that follow.

The staff verified that the applicant's identification of cracking (including that induced by crazing
or fatigue breakdown) as an applicable AERM for these components was consistent with criteria
for elastomeric degradation in GALL Volume 2 Table IX.F. Based on this review, the staff finds
that the applicant's identification that cracking is an applicable AERM for these components is
acceptable because it is in conformance with GALL Volume 2 Table IX.F.

The staff noted that the applicant did not identify loss of material due to wear (including wear
induced by abrasion) or chemical decomposition (including that induced by chemical attacks or
weathering) as AERMs for the elastomeric auxiliary components that are exposed, either
internally or externally, to uncontrolled indoor air or dry air.

The staff issued RAI 3.3.2.3-1/3.4.2.3-1 to the applicant and asked the applicant to justify its
basis for concluding that loss of material due to wear (including wear induced by abrasion) or
chemical reaction/decomposition (including that induced by chemical attacks or weathering) are
not AERMs for each elastomeric auxiliary component that is exposed, either internally or
externally, to uncontrolled indoor air or dry air.

In its letter dated July 21, 2008, the applicant explained that the potential for chemical
degradation of elastomers (other than by exposure to oxygen or ozone) is limited to applications
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in which the component contains a liquid or gas other than air. As identified in the response to
RAI-3.3.2.3-3 / 3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant will perform repetitive maintenance tasks prior to the period of extended operation, to
replace the elastomeric non-flexible ventilation connection components identified in LRA
Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived" and
not subject to aging management per 10 CFR 54.21 (a)(1)(ii).

The applicant further explained that the frequency of the repetitive replacement tasks will be
determined based upon manufacturer recommendations and operating experience, and as a
result of replacement on this specified frequency, the flexible hoses in the auxiliary feedwater
system are classified as short-lived and excluded from aging management review. The
applicant explained that the remainder of this response is applicable to the management of
aging in the elastomeric flexible ventilation connections. The staff finds that this is an acceptable
basis for removing the non-flexible ventilation connection components from the scope of an
AMR because the components will be replaced on a specified frequency that is based on the
vendor recommendations for these components and because this meets that staff's LRA
screening basis in 10 CFR 54.21(a)(1)(ii) that components that are replaced on a specified time
frequency or qualified life need not be included within the scope of an AMR.

The applicant explained that it used the EPRI Mechanical Tools and Structural Tools,
supplemented by operating experience reviews, as the primary references to identify potential
aging effects for material-environment combinations. In the EPRI Tools, "wear" is evaluated as a
design consideration, rather than an aging effect. The applicant stated that instances of
significant wear or fretting are not related to normal aging, and are expected to manifest well
before the period of extended operation and be corrected, and that as such, loss of material due
to wear or fretting from normal plant operations is expected to be insufficient and is not
expected to result in loss of component function during the period of extended operation. The
applicant stated that EPRI Tools does not specifically consider loss of material due to wear or
abrasion to be applicable aging mechanisms for internal or external surfaces of elastomers, but
does recommend that LRA applicants evaluated the potential for loss of material to occur in
their elastomeric flexible ventilation components as a result of wear. The applicant stated that its
review of plant-specific operating experience did not identify any elastomeric flexible ventilation
connection components for which loss of material due to wear was determined to be an
additional aging effect that required management.

The staff was of the opinion that the applicant's basis for concluding that wear is not applicable
for the elastomeric flexible ventilation connections would only be valid if the surfaces of these
elastomeric components are not subject to motion against a harder solid surface or against a
viscous liquid. However, the applicant does credit visual examinations of the elastomeric flexible
ventilation components for cracking. The staff noted however that the visual examinations
performed on these elastomeric components will be capable of detecting any loss of material
that may occur in the components as a result of abrasion or wear and thus are sufficient to
detect any wear that could potentially occur in the components.

In regard to assessing whether the applicant needs to address weathering of the elastomeric
flexible ventilation connections, the staff noted in EPRI Tools, weathering of elastomers is
addressed as an aging mechanism that is encompassed within the aging effect of "change in
material properties." The staff also noted that in GALL Report (i.e., NUREG-1801, Revision 1,
Volume 2), Section IX.F, "Selected Definitions and Use of Terms for Describing and
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Standardizing Aging Mechanisms," the staff groups "weathering" as an aging mechanism within
the scope of the grouping "Elastomer degradation," and defines "weathering" as "Degradation of
external surfaces of materials when exposed to outside environment." The staff verified that the
BVPS LRA, Sections 3.1, 3.2, 3.3 and 3.4, do not identify any in-scope elastomer components
that are subject to an uncontrolled, air-outdoor environment and that this is supported by the
information in the plant's UFSAR. Therefore, based on this review, the staff concludes that the
applicant has provided an acceptable basis that it does not need to consider weathering of the
elastomeric flexible ventilation connections because the staff has verified that these
components are not subjected to an uncontrolled, outdoor air environment.

The staff reviewed the applicants response and finds that, chemical degradation of elastomer
components in contact a liquid or gas other than air, repetitive maintenance tasks will be
performed prior to the period of extended operation and that these components are designated
"short-lived." On the basis that, in accordance with 10 CFR 54.21(a)(1)(2), "short-lived"
components are not subject to an AMR, the staff finds this acceptable.

The staff also finds that the applicant adequately explains that the aging effect "wear" is a
design consideration and that suitable elastomeric materials are utilized in components subject
to an AMR. The staff finds that the applicant's review of plant-specific operating experience that
did not identify any elastomeric components for which loss of material due to wear, adequately
explains that wear is not an aging effect at BVPS.

The staff reviewed the applicant's response pertaining to weathering and finds that it adequately
explains that it has identified no elastomeric components in an air-outdoor environment and is
therefore not applicable to BVPS.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.6 Chilled Water System - Summary of Aging Management Evaluation -
LRA Table 3.3.2-6

The staff reviewed LRA Table 3.3.2-6, which summarizes the results of AMR evaluations for the
chilled water system component groups.

In these LRA tables, the applicant proposed for these systems that sight glass exposed to
condensation would have no aging effect requiring management and, there would be no aging
management program. Condensation is not an environment covered in GALL. However, there
are similar environments covered in GALL such as glass exposed to raw water and treated
water and no aging effect is identified for this combination of material and environment and no
aging management is required. For this reason, the staff finds that these line items are
acceptable.

In these LRA tables, the applicant proposed for these systems that sight glasses exposed to
closed cycle cooling water would have no aging effect requiring management and, there would
be no aging management program. The combination of glass and closed cycle cooling water is
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not a material/environment combination covered in GALL. However, there are similar
material/environment combinations covered in GALL such as glass exposed to raw water and
treated water and no aging effect is identified for this combination of material and environment
and no aging management is required. This conclusion is based on the fact that no failure due
to an aging effect of glass components in environments free of hydrofluoric acid, caustics, or hot
water have been recorded in industry at the temperatures or during the time periods of concern
for extended operation. For this reason, the staff finds that these line items are acceptable.

In LRA Table 3.3.2-6, the applicant proposed to manage loss of material in copper alloy >15%
Zn heat exchanger (cooling coil) and gray cast iron heat exchanger (header) exposed to
condensation - EXT using the Selective Leaching of Materials Inspection Program (B.2.36).
During its review, the staff noted that the applicant applied Note H to this item. The staff
reviewed the AMR results line that reference Note H. The Selective Leaching of Materials
Inspection Program was reviewed by the staff in SER Section 3.0.3.2.12. Loss of material is not
an aging effect covered in the GALL Report for copper alloy >15% Zn and grey cast iron heat
exchanger components exposed to an external environment of condensation. However, the
staff's evaluation of the Selective Leaching of Materials Inspection Program finds that it would
be effective in identifying evidence of loss of material signifying that this aging effect is
occurring. Therefore, the staff finds that this line item is acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.7 Compressed Air System - Summary of Aging Management Evaluation -
LRA Table 3.3.2-7

The staff reviewed LRA Table 3.3.2-7, which summarizes the results of AMR evaluations for the
compressed air system component groups.

In LRA Table 3.3.2-7, the applicant proposed to manage cumulative fatigue damage of stainless
steel piping and flexible hoses exposed to diesel exhaust as a TLAA. The staff verified that in
LRA Section 4.3 the applicant provided its TLAA evaluation for this component. SER
Section 4.3 documents the staffs review of the applicant's evaluation of this TLAA.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

In this LRA table 3.3.2-7, the applicant proposed that sight glass exposed to condensation
would have no aging effect requiring management and, there would be no aging management
program. Condensation is not an environment covered in GALL. However, there are similar
environments covered in GALL such as glass exposed to raw water and treated water and no
aging effect is identified for this combination of material and environment and no aging
management is required. This conclusion is based on the fact that no failure due to an aging
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treated water and no aging effect is identified for this combination of material and environment 
and no aging management is required. This conclusion is based on the fact that no failure due 
to an aging effect of glass components in environments free of hydrofluoric acid, caustics, or hot 
water have been recorded in industry at the temperatures or during the time periods of concern 
for extended operation. For this reason, the staff finds that these line items are acceptable. 

In LRA Table 3.3.2-6, the applicant proposed to manage loss of material in copper alloy >15% 
Zn heat exchanger (cooling coil) and gray cast iron heat exchanger (header) exposed to 
condensation - EXT using the Selective Leaching of Materials Inspection Program (B.2.36). 
During its review, the staff noted that the applicant applied Note H to this item. The staff 
reviewed the AMR results line that reference Note H. The Selective Leaching of Materials 
Inspection Program was reviewed by the staff in SER Section 3.0.3.2.12. Loss of material is not 
an aging effect covered in the GALL Report for copper alloy >15% Zn and grey cast iron heat 
exchanger components exposed to an external environment of condensation. However, the 
staff's evaluation of the Selective Leaching of Materials Inspection Program finds that it would 
be effective in identifying evidence of loss of material signifying that this aging effect is 
occurring. Therefore, the staff finds that this line item is acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function(s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21(a)(3). 

3.3.2.3.7 Compressed Air System - Summary of Aging Management Evaluation -
LRA Table 3.3.2-7 

The staff reviewed LRA Table 3.3.2-7, which summarizes the results of AMR evaluations for the 
compressed air system component groups. 

In LRA Table 3.3.2-7, the applicant proposed to manage cumulative fatigue damage of stainless 
steel piping and flexible hoses exposed to diesel exhaust as a TLAA. The staff verified that in 
LRA Section 4.3 the applicant provided its TLAA evaluation for this component. SER 
Section 4.3 documents the staffs review of the applicant's evaluation of this TLAA. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function(s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

In this LRA table 3.3.2-7, the applicant proposed that sight glass exposed to condensation 
would have no aging effect requiring management and, there would be no aging management 
program. Condensation is not an environment covered in GALL. However, there are similar 
environments covered in GALL such as glass exposed to raw water and treated water and no 
aging effect is identified for this combination of material and environment and no aging 
management is required. This conclusion is based on the fact that no failure due to an aging 
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effect of glass components in environments free of hydrofluoric acid, caustics, or hot water have
been recorded in industry at the temperatures or during the time periods of concern for
extended operation. For this reason, the staff finds that these line items are acceptable.

In this LRA table 3.3.2-7, the applicant proposed that sight glass exposed to air with borated
water leakage-external would have no aging effect requiring management and, there would be
no aging management program. Air with borated water leakage-external is not an environment
covered in GALL. However, there are similar environments covered in GALL such as glass
exposed to treated borated water and no aging effect is identified for this combination of
material and environment and no aging management is required. This conclusion is based on
the fact that no failure due to an aging effect of glass components in environments free of
hydrofluoric acid, caustics, or hot water have been recorded in industry at the temperatures or
during the time periods of concern for extended operation. For this reason, the staff finds that
these line items are acceptable.

In LRA Table 3.3.2-7, the applicant proposed to manage loss of material of the copper alloy >
15% Zn valve bodys exposed to condensation - external using the Selective Leaching of
Materials Inspection Program (B.2.36). The Selective Leaching of Materials Inspection Program
was reviewed by the staff in SER Section 3.0.3.z. Condenstation - external is not an
environment covered in the GALL Report. However, there are similar environments covered in
the GALL Report for copper alloy >15% Zn where loss of material is the aging effect requiring
management and Selective Leaching of Materials (XI.M33) is the AMP. Because the
environment, condensation - external, is similar to environments listed in the GALL Report, such
as treated water, raw water, and closed cycle cooling water, the staff finds that this line item is
acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21 (a)(3).

3.3.2.3.8 Containment System - Summary of Aging Management Evaluation -
LRA Table 3.3.2-8

The staff reviewed LRA Table 3.3.2-8, which summarizes the results of AMR evaluations for the
containment system component groups.

In Table 3.3.2-8, the applicant identified no aging effects for stainless steel piping and valve
body exposed to an exterior environment of outdoor air. For these components the applicant
cites Note G, which indicates that environment is not in the GALL Report for this component and
material. The staff finds that stainless steel material is susceptible to aging only if exposed to an
aggressive chemical, salt water or buried environments. In a normal atmosphere environment,
where rain water would tend to wash the exterior surface material rather than concentrate
contaminants, the stainless steel material will have no aging effects. The SCC in stainless steel,
which is considered plausible in wetted corrosive environments with a temperature greater than
140 OF, will not occur in the outside air environment. On this basis, the staff finds that stainless
steel in an outside air environment exhibits no aging effect, and that the component or structure
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effect of glass components in environments free of hydrofluoric acid, caustics, or hot water have 
been recorded in industry at the temperatures or during the time periods of concern for 
extended operation. For this reason, the staff finds that these line items are acceptable. 

In this LRA table 3.3.2-7, the applicant proposed that sight glass exposed to air with borated 
water leakage-external would have no aging effect requiring management and, there would be 
no aging management program. Air with borated water leakage-external is not an environment 
covered in GALL. However, there are similar environments covered in GALL such as glass 
exposed to treated borated water and no aging effect is identified for this combination of 
material and environment and no aging management is required. This conclusion is based on 
the fact that no failure due to an aging effect of glass components in environments free of 
hydrofluoric acid, caustics, or hot water have been recorded in industry at the temperatures or 
during the time periods of concern for extended operation. For this reason, the staff finds that 
these line items are acceptable. 

In LRA Table 3.3.2-7, the applicant proposed to manage loss of material of the copper alloy> 
15% Zn valve bodys exposed to condensation - external using the Selective Leaching of 
Materials Inspection Program (B.2.36). The Selective Leaching of Materials Inspection Program 
was reviewed by the staff in SER Section 3.0.3.z. Condenstation - external is not an 
environment covered in the GALL Report. However, there are similar environments covered in 
the GALL Report for copper alloy >15% Zn where loss of material is the aging effect requiring 
management and Selective Leaching of Materials (XI.M33) is the AMP. Because the 
environment, condensation - external, is similar to environments listed in the GALL Report, such 
as treated water, raw water, and closed cycle cooling water, the staff finds that this line item is 
acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function(s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.3.2.3.8 Containment System - Summary of Aging Management Evaluation -
LRA Table 3.3.2-8 

The staff reviewed LRA Table 3.3.2-8, which summarizes the results of AMR evaluations for the 
containment system component groups. 

In Table 3.3.2-8, the applicant identified no aging effects for stainless steel piping and valve 
body exposed to an exterior environment of outdoor air. For these components the applicant 
cites Note G, which indicates that environment is not in the GALL Report for this component and 
material. The staff finds that stainless steel material is susceptible to aging only if exposed to an 
aggressive chemical, salt water or buried environments. In a normal atmosphere environment, 
where rain water would tend to wash the exterior surface material rather than concentrate 
contaminants, the stainless steel material will have no aging effects. The SCC in stainless steel, 
which is considered plausible in wetted corrosive environments with a temperature greater than 
140 of, will not occur in the outside air environment. On this basis; the staff finds that stainless 
steel in an outside air environment exhibits no aging effect, and that the component or structure 
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will remain capable of performing its intended functions consistent with the CLB during the
period of extended operation.

In this LRA table 3.3.2-8, the applicant proposed that sight glass exposed to air with borated
water leakage-external would have no aging effect requiring management and, there would be
no aging management program. Air with borated water leakage-external is not an environment
covered in GALL. However, there are similar environments covered in GALL such as glass
exposed to treated borated water and no aging effect is identified for this combination of
material and environment and no aging management is required. This conclusion is based on
the fact that no failure due to an aging effect of glass components in environments free of
hydrofluoric acid, caustics, or hot water have been recorded in industry at the temperatures or
during the time periods of concern for extended operation. For this reason, the staff finds that
these line items are acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report.
The staff finds that the applicant has demonstrated that the effects of aging will be adequately
managed so that the intended function(s) will be maintained consistent with the CLB for the
period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.9 Containment Vacuum and Leak Monitoring System - Summary of Aging Management
Evaluation - LRA Table 3.3.2-9

The staff reviewed LRA Table 3.3.2-9, which summarizes the results of AMR evaluations for the
containment vacuum and leak monitoring system component groups.

In LRA Table 3.3.2-9, the applicant proposed to manage loss of material of the gray cast iron
trap body exposed to condensation - external using the Selective Leaching of Materials
Inspection Program (B.2.36). The Selective Leaching of Materials Inspection Program was
reviewed by the staff in SER Section 3.0.3.z. Condensation - external is not an environment
covered in the GALL Report. However, there are similar environments covered in the GALL
Report for copper alloy >15% Zn and gray cast iron where loss of material is the aging effect
requiring management and Selective Leaching of Materials (XI.M33) is the AMP. Because the
environment, condensation, external is similar to environments listed in the GALL Report, such
as treated water, raw water, and closed cycle cooling water, the staff finds that this line item is
acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21 (a)(3).

3.3.2.3.10 Domestic Water System - Summary of Aging Management Evaluation -
LRA Table 3.3.2-10

The staff reviewed LRA Table 3.3.2-10, which summarizes the results of AMR evaluations for
the domestic water system component groups.
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will remain capable of performing its intended functions consistent with the CLB during the 
period of extended operation. 

In this LRA table 3.3.2-8, the applicant proposed that sight glass exposed to air with borated 
water leakage-external would have no aging effect requiring management and, there would be 
no aging management program. Air with borated water leakage-external is not an environment 
covered in GALL. However, there are similar environments covered in GALL such as glass 
exposed to treated borated water and no aging effect is identified for this combination of 
material and environment and no aging management is required. This conclusion is based on 
the fact that no failure due to an aging effect of glass components in environments free of 
hydrofluoric acid, caustics, or hot water have been recorded in industry at the temperatures or 
during the time periods of concern for extended operation. For this reason, the staff finds that 
these line items are acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. 
The staff finds that the applicant has demonstrated that the effects of aging will be adequately 
managed so that the intended function(s) will be maintained consistent with the CLB for the 
period of extended operation, as required by 10 CFR 54.21(a)(3). 

3.3.2.3.9 Containment Vacuum and Leak Monitoring System - Summary of Aging Management 
Evaluation - LRA Table 3.3.2-9 

The staff reviewed LRA Table 3.3.2-9, which summarizes the results of AMR evaluations for the 
containment vacuum and leak monitoring system component groups. 

In LRA Table 3.3.2-9, the applicant proposed to manage loss of material of the gray cast iron 
trap body exposed to condensation - external using the Selective Leaching of Materials 
Inspection Program (B.2.36). The Selective Leaching of Materials Inspection Program was 
reviewed by the staff in SER Section 3.0.3.z. Condensation - external is not an environment 
covered in the GALL Report. However, there are similar environments covered in the GALL 
Report for copper alloy >15% Zn and gray cast iron where loss of material is the aging effect 
requiring management and Selective Leaching of Materials (XI.M33) is the AMP. Because the 
environment, condensation, external is similar to environments listed in the GALL Report, such 
as treated water, raw water, and closed cycle cooling water, the staff finds that this line item is 
acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function(s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.3.2.3.10 Domestic Water System - Summary of Aging Management Evaluation
LRA Table 3.3.2-10 

The staff reviewed LRA Table 3.3.2-10, which summarizes the results of AMR evaluations for 
the domestic water system component groups. 
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In LRA Table 3.3.2-10, the applicant proposed to manage loss of material of the copper alloy >
15% Zn strainer bodies and valve bodies exposed to condensation - external using the
Selective Leaching of Materials Inspection Program (B.2.36). The Selective Leaching of
Materials Inspection Program was reviewed by the staff in SER Section 3.0.3.z. Condenstation
- external is not an environment covered in GALL. However, there are similar environments
covered in GALL for copper alloy >15% Zn where loss of material is the aging effect requiring
management and Selective Leaching of Materials (XI.M33) is the AMP. Because the
environment, condensation - external is similar to environments listed in the GALL Report, such
as treated water, raw water, and closed cycle cooling water, the staff finds that this line item is
acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.11 Emergency Diesel Generators and Air Intake and Exhaust System - Summary of
Aging Management Evaluation - LRA Table 3.3.2-11

The staff reviewed LRA Table 3.3.2-11, which summarizes the results of AMR evaluations for
the emergency diesel generators and air intake and exhaust system component groups.

In LRA Table 3.3.2-11, the applicant proposed to manage cumulative fatigue damage of steel
piping, exhaust silencer and turbocharger housing exposed to diesel exhaust as a TLAA. The
staff verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this
component. SER Section 4.3 documents the staffs review of the applicant's evaluation of this
TLAA.

In LRA Table 3.3.2-11, the applicant proposed to manage cumulative fatigue damage of
stainless steel piping, expansion joint and flexible hoses exposed to diesel exhaust as a TLAA.
The staff verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this
component. SER Section 4.3 documents the staffs review of the applicant's evaluation of this
TLAA.

In LRA Table 3.3.2-11, the applicant proposed to manage reduction of heat transfer of the
aluminum heat exchanger exposed to air -indoor uncontrolled environment using the Inspection
of Internal Surfaces in Miscellaneous Piping and Ducting Components Program. For these
components the applicant cites generic Note H, indicating that the aging effect is not in the
GALL Report for this component, material and environment combination. The staffs evaluation
of the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
Program is documented in SER Section 3.0.3.1.12. LRA Section B.2.22 describes this program,
which is credited for managing the aging effects of loss of material. The LRA states that this
program is consistent with GALL AMP XI.M38. However, GALL AMP XI.M38 is recommended
for managing the aging effect of loss of material of carbon steel components only. The staff
issued RAI 3.3-A to request justification for using the Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program to manage reduction of heat transfer.
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In LRA Table 3.3.2-10, the applicant proposed to manage loss of material of the copper alloy> 
15% Zn strainer bodies and valve bodies exposed to condensation - external using the 
Selective Leaching of Materials Inspection Program (B.2.36). The Selective Leaching of 
Materials Inspection Program was reviewed by the staff in SER Section 3.0.3.z. Condenstation 
- external is not an environment covered in GALL. However, there are similar environments 
covered in GALL for copper alloy >15% Zn where loss of material is the aging effect requiring 
management and Selective Leaching of Materials (XI,M33) is the AMP. Because the 
environment, condensation - external is similar to environments listed in the GALL Report, such 
as treated water, raw water, and closed cycle cooling water, the staff finds that this line item is 
acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function( s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21(a)(3). 

3.3.2.3.11 Emergency Diesel Generators and Air Intake and Exhaust System - Summary of 
Aging Management Evaluation - LRA Table 3.3.2-11 

The staff reviewed LRA Table 3.3.2-11, which summarizes the results of AMR evaluations for 
the emergency diesel generators and air intake and exhaust system component groups. 

In LRA Table 3.3.2-11, the applicant proposed to manage cumulative fatigue damage of steel 
piping, exhaust silencer and turbocharger housing exposed to diesel exhaust as a TLAA. The 
staff verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this 
component. SER Section 4.3 documents the staffs review of the applicant's evaluation of this 
TLAA. 

In LRA Table 3.3.2-11, the applicant proposed to manage cumulative fatigue damage of 
stainless steel piping, expansion joint and flexible hoses exposed to diesel exhaust as a TLAA. 
The staff verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this 
component. SER Section 4.3 documents the staffs review of the applicant's evaluation of this 
TLAA. 

In LRA Table 3.3.2-11, the applicant proposed to manage reduction of heat transfer of the 
aluminum heat exchanger exposed to air -indoor uncontrolled environment using the Inspection 
of Internal Surfaces in Miscellaneous Piping and Ducting Components Program. For these 
components the applicant cites generic Note H, indicating that the aging effect is not in the 
GALL Report for this component, material and environment combination. The staffs evaluation 
of the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components 
Program is documented in SER Section 3.0.3.1.12. LRA Section B.2.22 describes this program, 
which is credited for managing the aging effects of loss of material. The LRA states that this 
program is consistent with GALL AMP XI,M38. However, GALL AMP XI,M38 is recommended 
for managing the aging effect of loss of material of carbon steel components only. The staff 
issued RAI 3.3-A to request justification for using the Inspection of Internal Surfaces in 
Miscellaneous Piping and Ducting Components Program to manage reduction of heat transfer. 
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The applicant responded to RAI 3.3-A in a letter dated October 3, 2008. In this letter, the
applicant responded that the Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program manages the aging effect of reduction of heat transfer by
performing visual inspection for accumulation of dirt and debris on heat transfer surfaces. The
applicant also stated that fouling is specifically included in the GALL AMP XI.M38 in "monitoring
and trending" and "acceptance criteria" elements.

The staff reviewed the GALL AMP XI.M38 elements and noted the "monitoring and trending"
element states that results of the periodic inspections are monitored for indications of corrosion
and fouling; and the "acceptance criteria" element states that indications of fouling that would
impact component intended function are reported and will require further evaluation. On the
basis that the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
Program requires visual inspection for accumulation of dirt and debris, and that this program is
consistent with the GALL AMP XI.M38, the staff finds the applicant response acceptable. The
staff concludes that the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program will adequately manage the aging effects of reduction of heat transfer of
the aluminum heat exchanger exposed to air -indoor uncontrolled environment during the
period of extended operation. RAI 3.3-A is resolved.

In LRA Table 3.3.2-11, the applicant proposed to manage cracking of the elastomeric expansion
joints exposed to indoor uncontrolled air environment and indoor uncontrolled air-EXT using the
External Surface Monitoring Program.

The staff reviewed the applicant's plant-specific AMRs on cracking of the elastomeric flexible
connections components that are exposed to uncontrolled indoor air against the criteria
summarized in this evaluation. The staff's evaluation of the applicant's identification of aging
effects and proposed aging management program are given in the paragraphs that follow.

The staff verified that the applicant's identification of cracking (including that induced by crazing
or fatigue breakdown) as an applicable AERM for these components was consistent with criteria
for elastomeric degradation in GALL Volume 2 Table IX.F. Based on this review, the staff finds
that the applicant's identification that cracking is an applicable AERM for these components is
acceptable because it is in conformance with GALL Volume 2 Table IX.F.

The staff noted that the applicant did not identify loss of material due to wear (including wear
induced by abrasion) or chemical decomposition (including that induced by chemical attacks or
weathering) as AERMs for the elastomeric auxiliary components that are exposed, either
internally or externally, to uncontrolled indoor air or dry air.

The staff issued RAI 3.3.2.3-1/3.4.2.3-1 to the applicant and asked the applicant to justify its
basis for concluding that loss of material due to wear (including wear induced by abrasion) or
chemical reaction/decomposition (including that induced by chemical attacks or weathering) are
not AERMs for each elastomeric auxiliary component that is exposed, either internally or
externally, to uncontrolled indoor air or dry air.

In its letter dated July 21, 2008, the applicant explained, that the potential for chemical
degradation of elastomers (other than by exposure to oxygen or ozone) is limited to applications
in which the component contains a liquid or gas other than air. As identified in the response to
RAI-3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
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The applicant responded to RAI 3.3-A in a letter dated October 3, 2008. In this letter, the· 
applicant responded that the Inspection of Internal Surfaces in Miscellaneous Piping and 
Ducting Components Program manages the aging effect of reduction of heat transfer by 
performing visual inspection for accumulation of dirt and debris on heat transfer surfaces. The 
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Program requires visual inspection for accumulation of dirt and debris, and that this program is 
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Components Program will adequately manage the aging effects of reduction of heat transfer of 
the aluminum heat exchanger exposed to air -indoor uncontrolled environment during the 
period of extended operation. RAI 3.3-A is resolved. 
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External Surface Monitoring Program. 
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connections components that are exposed to uncontrolled indoor air against the criteria 
summarized in this evaluation. The staff's evaluation of the applicant's identification of aging 
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for elastomeric degradation in GALL Volume 2 Table IX.F. Based on this review, the staff finds 
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induced by abrasion) or chemical decomposition (including that induced by chemical attacks or 
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basis for concluding that loss of material due to wear (including wear induced by abrasion) or 
chemical reaction/decomposition (including that induced by chemical attacks or weathering) are 
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externally, to uncontrolled indoor air or dry air. 

In its letter dated July 21, 2008, the applicant explained, that the potential for chemical 
degradation of elastomers ( other than by exposure to oxygen or ozone) is limited to applications 
in which the component contains a liquid or gas other than air. As identified in the response to 
RAI-3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the 
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applicant will perform repetitive maintenance tasks prior to the period of extended operation, to
replace the elastomeric non-flexible ventilation connection components identified in LRA
Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived" and
not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the repetitive replacement tasks will be
determined based upon manufacturer recommendations and operating experience, and as a
result of replacement on this specified frequency, the flexible hoses in the auxiliary feedwater
system are classified as short-lived and excluded from aging management review. The
applicant explained that the remainder of this response is applicable to the management of
aging in the elastomeric flexible ventilation connections. The staff finds that this is an acceptable
basis for removing the non-flexible ventilation connection components from the scope of an
AMR because the components will be replaced on a specified frequency that is based on the
vendor recommendations and operating experience for these components and because this
meets that staffs LRA screening basis in 10 CFR 54.21(a)(1)(ii) that components that are
replaced on a specified time frequency or qualified life need not be included within the scope of
an AMR.

The applicant explained that it used the EPRI Mechanical Tools and Structural Tools,
supplemented by operating experience reviews, as the primary references to identify potential
aging effects for material-environment combinations. In the EPRI Tools, "wear" is evaluated as a
design consideration, rather than an aging effect. The applicant stated that instances of
significant wear or fretting are not related to normal aging, and are expected to manifest well
before the period of extended operation and be corrected, and that as such, loss of material due
to wear or fretting from normal plant operations is expected to be insufficient and is not
expected to result in loss of component function during the period of extended operation. The
applicant stated that EPRI Tools does not specifically consider loss of material due to wear or
abrasion to be applicable aging mechanisms for internal or external surfaces of elastomers, but
does recommend that LRA applicants evaluated the potential for loss of material to occur in
their elastomeric flexible ventilation components as a result of wear. The applicant stated that its
review of plant-specific operating experience did not identify any elastomeric flexible ventilation
connection components for which loss of material due to wear was determined to be an
additional aging effect that required management.

The staff was of the opinion that the applicant's basis for concluding that wear is not applicable
for the elastomeric flexible ventilation connections would only be valid if the surfaces of these
elastomeric components are not subject to motion against a harder solid surface or against a
viscous liquid. However, the applicant does credit visual examinations of the elastomeric flexible
ventilation components for cracking. The staff noted however that the visual examinations
performed on these elastomeric components will be capable of detecting any loss of material
that may occur in the components as a result of abrasion or wear and thus are sufficient to
detect any wear that could potentially occur in the components.

In regard to assessing whether the applicant needs to address weathering of the elastomeric
flexible ventilation connections, the staff noted in EPRI Tools, weathering of elastomers is
addressed as an aging mechanism that is encompassed within the aging effect of "change in
material properties." The staff also noted that in GALL Report (i.e., NUREG-1 801, Revision 1,
volume 2), Section IX.F, "Selected Definitions and Use of Terms for Describing and
Standardizing Aging Mechanisms," the staff groups "weathering" as an aging mechanism within
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the scope of the grouping "Elastomer degradation," and defines "weathering" as "Degradation of
external surfaces of materials when exposed to outside environment." The staff verified that the
BVPS LRA, Sections 3.1, 3.2, 3.3 and 3.4, do not identify any in-scope elastomer components
that are subject to an uncontrolled, air-outdoor environment and that this is supported by the
information in the plant's UFSAR. Therefore, based on this review, the staff concludes that the
applicant has provided an acceptable basis that it does not need to consider weathering of the
elastomeric flexible ventilation connections because the staff has verified that these
components are not subjected to an uncontrolled, outdoor air environment.

The staff reviewed the applicants response and finds that, chemical degradation of elastomer
components in contact a liquid or gas other than air, repetitive maintenance tasks will be
performed prior to the period of extended operation and that these components are designated
"short-lived." On the basis that, in accordance with 10 CFR 54.21 (a)(1)(2), "short-lived"
components are not subject to an AMR, the staff finds this acceptable.

The staff also finds that the applicant adequately explains that the aging effect "wear" is a
design consideration and that suitable elastomeric materials are utilized in components subject
to an AMR. The staff finds that the applicant's review of plant-specific operating experience that
did not identify any elastomeric components for which loss of material due to wear, adequately
explains that wear is not an aging effect at BVPS.

The staff reviewed the applicant's response pertaining to weathering and finds that it adequately
explains that it has identified no elastomeric components in an air-outdoor environment and is
therefore not applicable to BVPS.

Assessment of the Applicant's Aging Management Programs or Activities Credited for Aging
Management. The staff noted that the applicant credits its External Surfaces Monitoring
Program to manage the cracking of elastomeric flexible ventilation connection components that
are exposed to indoor uncontrolled air. The AMP in the GALL Report that corresponds to the
applicant's External Surfaces Monitoring Program is GALL AMP XI.M36, "External Surfaces
Monitoring." The staff reviewed the program description and program elements for GALL
AMP XI.M36 and noted that the scope of GALL AMP XI.M36, "External Surfaces Monitoring," is
currently limited to the inspection of steel (i.e., carbon steel, alloy steel, or cast iron)
components in order to manage: (1) loss of material that may occur in the steel components as
a result of general corrosion, pitting corrosion, or crevice corrosion, or (2) cracking in the
coatings that may be to line the external surfaces of these steel components. The staff noted
that GALL AMP XI.M36, "External Surfaces Monitoring," does not apply to elastomeric
components or to the management of cracking in elastomeric components. Thus, the staff had
the following issues with regard to crediting the External Surfaces Monitoring Program to
manage cracking in these elastomeric seals or components:

(1) The scope of the GALL AMP XI.M36, "External Surfaces Monitoring," does not include
elastomeric components nor does it apply to the management of cracking or changes in
material properties that may occur in elastomeric components.

(2) The applicant's program credits only visual examinations of the external seal surfaces as
its basis for managing cracking in the elastomeric surfaces that are exposed, either
internally or externally, to uncontrolled indoor air or dry air. Visual examination
techniques in ASME Code Section Xl, Article IWA-2000 credit only VT-1 visual
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examination techniques as being acceptable inspection techniques for managing
cracking. The applicant's program did not: (1) specify whether the visual examination
techniques for cracking would be enhanced VT-1 techniques, or (2) explain how a visual
examination of the external surface could be capable of detecting a subsurface crack or
a crack that only penetrated the internal surface of the component.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 to the applicant and asked the applicant to justify its
basis for crediting the External Surfaces Monitoring Program for management of cracking in: (1)
the elastomeric auxiliary system components that are exposed, either internally or externally, to
uncontrolled indoor air or dry air, and (2) the elastomeric flexible hoses in the auxiliary
feedwater systems that are exposed externally to uncontrolled indoor air.

In its response dated July 21, 2008, the applicant explained that, as identified in the response to
RAI-3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant stated that it will perform repetitive maintenance tasks prior to the period of extended
operation, to replace the elastomeric non-flexible ventilation connection components identified in
LRA Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived"
and not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the replacement activities will be
determined based upon manufacturer recommendations and operating experience, and that the
flexible hoses (non-flexible ventilation connection components) in the auxiliary feedwater system
are, therefore, classified as short-lived and excluded from aging management review. The
staff's basis for concluding that the non-flexible ventilation connection components in the
auxiliary systems do not need to be subject to an AMR or to any AMPs for aging management
has been discussed previously in the Assessment of Applicable Aging Effects portion of this
evaluation

In regard to aging management of the elastomeric flexible ventilation connection components,
which are the only remaining elastomeric components subject to aging management, the
applicant credited its External Surfaces Monitoring Program to manage cracking and changes in
material properties of the components. The applicant stated that the External Surfaces
Monitoring Program implements the recommended aging management program elements
described in GALL AMP XI.M36, "External Surfaces Monitoring. The applicant stated that, in
addition to the normal visual examinations that this AMP implements for the external component
surfaces, the program also includes additional physical activities that are beyond the scope of
the GALL AMP XI.M36 recommendations to ensure that any cracking in the elastomers will be
noticed or that any change in the material properties of the elastomers in noticed (such as a
change in strength or hardness of the material).

The applicant stated that the program elements of its AMP are being augmented to include
physical manipulation of elastomeric components that will flex the material. The applicant
clarified that these flexible ventilation connections can be pinched or pushed to create a bend,
and that such physical manipulation can be used to assist the visual examinations of the
program in detecting whether cracks are present in elastomeric surface (i.e., any surface
breaking cracks will open on the outer radius of the bend and become more visible as the outer
surface stretches to accommodate the bend) or to detect whether the elastomer is hardening or
loss strength.
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The applicant also clarified that aging of the internal surfaces of elastomers in ventilation
systems is similar to that of the external surfaces, and that the environmental conditions that
result in elastomer aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant stated that the external surfaces are more likely to be
exposed to ultraviolet radiation than internal surfaces, are equally likely to be exposed to
oxygen, and ozone, and that temperature and ionizing radiation will affect the internal and
external surfaces similarly. Therefore, the based on these bases, the applicant provided its
basis for concluding that the condition of the external elastomeric surfaces are expected to be
representative of the conditions on the component internal surfaces, and that visual inspections
and physical manipulations performed under the External Surfaces Monitoring Program. The
External Surfaces Monitoring Program will be representative of the conditions on the internal
surfaces and will provide reasonable assurance that aging effects of elastomeric components
will be identified and managed prior to loss of ventilation system function.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
for the detection of cracking or that some physical test would need to be coupled to the visual
examinations in order to assist them in revealing the presence of tightly configure cracks in the
elastomeric materials. The staff was also of the opinion that a change in the hardness or
strength of the elastomers would either need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests in the applicant's letter of July 21, 2008. Based on the applicant's response to
RAI 3.3.2.3-2/3.4.2.3-2 and the applicant's augmentation of its External Surfaces Monitoring
Program, the staff concludes that applicant has resolved the staffs concern and that the
updated, augmented AMP basis provides an acceptable basis for managing cracking and
changes in material properties in the elastomeric flexible ventilation components because the
augmentation of the AMP to couple the programs visual examinations with the additional
physical manipulations will be capable of assisting the visual examinations in revealing the
presence of any cracking in the components or any significant changes in the hardness or
strength of the materials (i.e., it will be hard to push in on the elastomers demonstrating a
change in hardness, and it will be hard to bend them, demonstrating that the materials are
losing their elasticity or are increasing in strength). The staff evaluation of the augmented
External Surfaces Monitoring Program is given in SER Section 3.0.3.1.9. The staff's concern in
RAI 3.3.2.3-2/3.4.2.3-2 is resolved.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).
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3.3.2.3,12 Emergency Diesel Generators - Air Start System - Summary of Aging Management
Evaluation - LRA Table 3.3.2-12

The staff reviewed LRA Table 3.3.2-12, which summarizes the results of AMR evaluations for
the emergency diesel generators - air start system component groups.

In LRA Table 3.3.2-12, the applicant proposed to manage cracking of the aluminum moisture
separator exposed to condensation using the Inspection of Internal Surfaces in Miscellaneous
Piping and Ducting Components Program. For these components the applicant cites generic
Note H, indicating that the aging effect is not in the GALL Report for this component, material
and environment combination. The staffs evaluation of the Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program is documented in SER
Section 3.0.3.1.12. LRA Section B.2.22 describes this program, which is credited for managing
the aging effects of loss of material. The LRA states that this program is consistent with GALL
AMP XI.M38. However, GALL AMP XI.M38 is recommended for managing the aging effect of
loss of material of carbon steel components only. The staff issued RAI 3.3-A was issued to
request justification for using the Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program to manage cracking.

The applicant responded to RAI 3.3-A in a letter dated October 3, 2008. In this letter, the
applicant stated that the determination that cracking is a relevant aging effect for aluminum
alloys is dependent upon the presence of zinc or magnesium above the threshold levels in the
aluminum alloy. However, levels of zinc and magnesium above these thresholds (greater than
12% zinc and/or 6% magnesium) are not common in aluminum alloys, so the aging effect is not
expected to occur. The applicant has amended the LRA to credit the One-Time Inspection
Program to confirm the absence of cracking in these moisture separators, instead of the
Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program that
it had proposed in the LRA. The applicant revised Table 3.3.2-12, row 26, to delete the
Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program and
credited the One-Time Inspection Program. The applicant also revised the LRA AMP B.2.30,
One-Time Inspection program description, "scope of program" and "detection of aging effects"
elements to state that the One-Time Inspection Program will confirm the absence of cracking in
these moisture separators.

The staff reviewed the One-Time Inspection Program and documented its evaluation in SER
Section 3.0.3.1.17. The program is consistent with the GALL AMP XI.M32, One-Time
Inspection. On the basis that cracking is not expected to occur in these aluminum alloys, and
the One-Time Inspection Program has been amended included the moisture separators and will
be used to confirm the absence of cracking in these moisture separators, the staff finds the
applicant response acceptable, and concludes that the One-Time Inspection Program will
adequately manage the aging effects of cracking in aluminum moisture separators during the
period of extended operation.

In LRA Table 3.3.2-12, the applicant proposed to manage loss of material of the copper alloy >
15% Zn valve bodys exposed to condensation - external using the Selective Leaching of
Materials Inspection Program (B.2.36). The Selective Leaching of Materials Inspection Program
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was reviewed by the staff in SER Section 3.0.3.z. Condenstation - external is not an
environment covered in the GALL Report. However, there are similar environments covered in
the GALL Report for copper alloy >15% Zn where loss of material is the aging effect requiring
management and Selective Leaching of Materials (XI.M33) is the AMP. Because the
environment, condensation - external is similar to environments listed in the GALL Report, such
as treated water, raw water, and closed cycle cooling water, the staff finds that this line item is
acceptable.

In LRA Table 3.3.2-12, the applicant proposed to manage cracking of the elastomeric flexible
hoses exposed to indoor uncontrolled air-EXT and dried air environments using the External
Surface Monitoring Program.

The staff reviewed the applicant's plant-specific AMRs on cracking of the elastomeric flexible
connections components that are exposed to uncontrolled indoor air against the criteria
summarized in this evaluation. The staff's evaluation of the applicant's identification of aging
effects and proposed aging management program are given in the paragraphs that follow.

The staff verified that the applicant's identification of cracking (including that induced by crazing
or fatigue breakdown) as an applicable AERM for these components was consistent with criteria
for elastomeric degradation in GALL Volume 2 Table IX.F. Based on this review, the staff finds
that the applicant's identification that cracking is an applicable AERM for these components is
acceptable because it is in conformance with GALL Volume 2 Table IX.F.

The staff noted that the applicant did not identify loss of material due to wear (including wear
induced by abrasion) or chemical decomposition (including that induced by chemical attacks or
weathering) as AERMs for the elastomeric auxiliary components that are exposed, either
internally or externally, to uncontrolled indoor air or dry air.

The staff issued RAI 3.3.2.3-1/3.4.2.3-1 to the applicant and asked the applicant to justify its
basis for concluding that loss of material due to wear (including wear induced by abrasion) or
chemical reaction/decomposition (including that induced by chemical attacks or weathering) are
not AERMs for each elastomeric auxiliary component that is exposed, either internally or
externally, to uncontrolled indoor air or dry air.

In its letter dated July 21. 2008, the applicant explained, that the potential for chemical
degradation of elastomers (other than by exposure to oxygen or ozone) is limited to applications
in which the component contains a liquid or gas other than air. As identified in the response to
RAI-3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant will perform repetitive maintenance tasks prior to the period of extended operation, to
replace the elastomeric non-flexible ventilation connection components identified in LRA
Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived" and
not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the repetitive replacement tasks will be
determined based upon manufacturer recommendations and operating experience, and as a
result of replacement on this specified frequency, the flexible hoses in the auxiliary feedwater
system are classified as short-lived and excluded from aging management review. The
applicant explained that the remainder of this response is applicable to the management of
aging in the elastomeric flexible ventilation connections. The staff finds that this is an acceptable
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replace the elastomeric non-flexible ventilation connection components identified in LRA 
Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived" and 
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The applicant further explained that the frequency of the repetitive replacement tasks will be 
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system are classified as short-lived and excluded from aging management review. The 
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basis for removing the non-flexible ventilation connection components from the scope of an
AMR because the components will be replaced on a specified frequency that is based on the
vendor recommendations for these components and because this meets that staff's LRA
screening basis in 10 CFR 54.21(a)(1)(ii) that components that are replaced on a specified time
frequency or qualified life need not be included within the scope of an AMR.

The applicant explained that it used the EPRI Mechanical Tools and Structural Tools,
supplemented by operating experience reviews, as the primary references to identify potential
aging effects for material-environment combinations. In the EPRI Tools, "wear" is evaluated as a
design consideration, rather than an aging effect. The applicant stated that instances of
significant wear or fretting are not related to normal aging, and are expected to manifest well
before the period of extended operation and be corrected, and that as such, loss of material due
to wear or fretting from normal plant operations is expected to be insufficient and is not
expected to result in loss of component function during the period of extended operation. The
applicant stated that EPRI Tools does not specifically consider loss of material due to wear or
abrasion to be applicable aging mechanisms for internal or external surfaces of elastomers, but
does recommend that LRA applicants evaluated the potential for loss of material to occur in
their elastomeric flexible ventilation components as a result of wear. The applicant stated that its
review of plant-specific operating experience did not identify any elastomeric flexible ventilation
connection components for which loss of material due to wear was determined to be an
additional aging effect that required management.

The staff was of the opinion that the applicant's basis for concluding that wear is not applicable
for the elastomeric flexible ventilation connections would only be valid if the surfaces of these
elastomeric components are not subject to motion against a harder solid surface or against a
viscous liquid. However, the applicant does credit visual examinations of the elastomeric flexible
ventilation components for cracking. The staff noted however that the visual examinations
performed on these elastomeric components will be capable of detecting any loss of material
that may occur in the components as a result of abrasion or wear and thus are sufficient to
detect any wear that could potentially occur in the components.

In regard to assessing whether the applicant needs to address weathering of the elastomeric
flexible ventilation connections, the staff noted in EPRI Tools, weathering of elastomers is
addressed as an aging mechanism that is encompassed within the aging effect of "change in
material properties." The staff also noted that in GALL Report (i.e., NUREG-1 801, Revision 1,
volume 2), Section IX.F, "Selected Definitions and Use of Terms for Describing and
Standardizing Aging Mechanisms," the staff groups "weathering" as an aging mechanism within
the scope of the grouping "Elastomer degradation," and defines "weathering" as "Degradation of
external surfaces of materials when exposed to outside environment." The staff verified that the
BVPS LRA, Sections 3.1, 3.2, 3.3 and 3.4, do not identify any in-scope elastomer components
that are subject to an uncontrolled, air-outdoor environment and that this is supported by the
information in the plant's UFSAR. Therefore, based on this review, the staff concludes that the
applicant has provided an acceptable basis that it does not need to consider weathering of the
elastomeric flexible ventilation connections because the staff has verified that these
components are not subjected to an uncontrolled, outdoor air environment.

The staff reviewed the applicants response and finds that, chemical degradation of elastomer
components in contact a liquid or gas other than air, repetitive maintenance tasks will be
performed prior to the period of extended operation and that these components are designated
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"short-lived." On the basis that, in accordance with 10 CFR 54.21(a)(1)(2), "short-lived"
components are not subject to an AMR, the staff finds this acceptable.

The staff also finds that the applicant adequately explains that the aging effect "wear" is a
design consideration and that suitable elastomeric materials are utilized in components subject
to an AMR. The staff finds that the applicant's review of plant-specific operating experience that
did not identify any elastomeric components for which loss of material due to wear, adequately
explains that wear is not an aging effect at BVPS.

The staff reviewed the applicant's response pertaining to weathering and finds that it adequately
explains that it has identified no elastomeric components in an air-outdoor environment and is
therefore not applicable to BVPS.

The staff noted that the applicant credits its External Surfaces Monitoring Program to manage
the cracking of elastomeric flexible ventilation connection components exposed to indoor
uncontrolled air. The AMP in the GALL Report that corresponds to the applicant's External
Surfaces Monitoring Program is GALL AMP XI.M36, "External Surfaces Monitoring." The staff
reviewed the program description and program elements for GALL AMP XI.M36 and noted that
the scope of GALL AMP XI.M36, "External Surfaces Monitoring," is currently limited to the
inspection of steel (i.e., carbon steel, alloy steel, or cast iron) components in order to manage:
(1) loss of material that may occur in the steel components as a result of general corrosion,
pitting corrosion, or crevice corrosion, or (2) cracking in the coatings that may be to line the
external surfaces of these steel components. The staff noted that GALL AMP XI.M36, "External
Surfaces Monitoring," does not apply to elastomeric components or to the management of
cracking in elastomeric components. Thus, the staff had the following issues with regard to
crediting the External Surfaces Monitoring Program to manage cracking in these elastomeric
seals or components:

(1) The scope of the GALL AMP XI.M36, "External Surfaces Monitoring," does not include
elastomeric components nor does it apply to the management of cracking or changes in
material properties that may occur in elastomeric components.

(2) The applicant's program credits only visual examinations of the external seal surfaces as
its basis for managing cracking in the elastomeric surfaces that are exposed, either
internally or externally, to uncontrolled indoor air or dry air. Visual examination
techniques in ASME Code Section Xl, Article IWA-2000 credit only VT-1 visual
examination techniques as being acceptable inspection techniques for managing
cracking. The applicant's program did not: (1) specify whether the visual examination
techniques for cracking would be enhanced VT-1 techniques, or (2) explain how a visual
examination of the external surface could be capable of detecting a subsurface crack or
a crack that only penetrated the internal surface of the component.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 to the applicant and asked the applicant to justify its
basis for crediting the External Surfaces Monitoring Program for management of cracking in: (1)
the elastomeric auxiliary system components that are exposed, either internally or externally, to
uncontrolled indoor air or dry air, and (2) the elastomeric flexible hoses in the auxiliary
feedwater systems that are exposed externally to uncontrolled indoor air.

3-405
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seals or components: 

(1) The scope of the GALL AMP XLM36, "External Surfaces Monitoring," does not include 
elastomeric components nor does it apply to the management of cracking or changes in 
material properties that may occur in elastomeric components. 
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its basis for managing cracking in the elastomeric surfaces that are exposed, either 
internally or externally, to uncontrolled indoor air or dry air. Visual examination 
techniques in ASME Code Section XI, Article IWA-2000 credit only VT-1 visual 
examination techniques as being acceptable inspection techniques for managing 
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In its response dated July 21, 2008, the applicant explained that, as identified in the response to
RAI-3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant stated that it will perform repetitive maintenance tasks prior to the period of extended
operation, to replace the elastomeric non-flexible ventilation connection components identified in
LRA Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived"
and not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the replacement activities will be
determined based upon manufacturer recommendations and operating experience, and that the
flexible hoses (non-flexible ventilation connection components) in the auxiliary feedwater system
are, therefore, classified as short-lived and excluded from aging management review. The
staff's basis for concluding that the elastomeric components that are not elastomeric flexible
connections in the plant's ventilation systems do not need be subject to an AMR or to any AMPs
for aging management has been discussed previously in this evaluation and that the applicant
has justified amending the application to remove the AMR items for these components based on
placing the components into a periodic maintenance and replacement program.

In regard to aging management of the elastomeric flexible ventilation connection components,
which are the only remaining elastomeric components subject to aging management, the
applicant credited its External Surfaces Monitoring Program to manage cracking and changes in
material properties of the components. The applicant stated that the External Surfaces
Monitoring Program implements the recommended aging management program elements
described in GALL AMP XI.M36, "External Surfaces Monitoring. The applicant stated that, in
addition to the normal visual examinations that this AMP implements for the external component
surfaces, the program also includes additional physical activities that are beyond the scope of
the GALL AMP XI.M36 recommendations to ensure that any cracking in the elastomers will be
noticed or that any change in the material properties of the elastomers in noticed (such as a
change in strength or hardness of the material).

The applicant stated that the program elements of its AMP are being augmented to include
physical manipulation of elastomeric components that will flex the material. The applicant
clarified that these flexible ventilation connections can be pinched or pushed to create a bend,
and that such physical manipulation can be used to assist the visual examinations of the
program in detecting whether cracks are present in elastomeric surface (i.e., any surface
breaking cracks will open on the outer radius of the bend and become more visible as the outer
surface stretches to accommodate the bend) or to detect whether the elastomer is hardening or
loss strength.

The applicant also clarified that aging of the internal surfaces of elastomers in ventilation
systems is similar to that of the external surfaces, and that the environmental conditions that
result in elastomer aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant stated that the external surfaces are more likely to be
exposed to ultraviolet radiation than internal surfaces, are equally likely to be exposed to
oxygen, and ozone, and that temperature and ionizing radiation will affect the internal and
external surfaces similarly. Therefore, the based on these bases, the applicant provided its
basis for concluding that the condition of the external elastomeric surfaces are expected to be
representative of the conditions on the component internal surfaces, and that visual inspections
and physical manipulations performed under the External Surfaces Monitoring Program. The
External Surfaces Monitoring Program will be representative of the conditions on the internal
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surfaces and will provide reasonable assurance that aging effects of elastomeric components
will be identified and managed prior to loss of ventilation system function.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
for the detection of cracking or that some physical test would need to be coupled to the visual
examinations in order to assist them in revealing the presence of tightly configure cracks in the
elastomeric materials.
The staff was also of the opinion that a change in the hardness or strength of the elastomers
would either need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests in the applicant's letter of July 21, 2008. Based on the applicant's response to
RAI 3.3.2.3-2/3.4.2.3-2 and the applicant's augmentation of its External Surfaces Monitoring
Program, the staff concludes that applicant has resolved the staff's concern and that the
updated, augmented AMP basis provides an acceptable basis for managing cracking and
changes in material properties in the elastomeric flexible ventilation components because the
augmentation of the AMP to couple the programs visual examinations with the additional
physical manipulations will be capable of assisting the visual examinations in revealing the
presence of any cracking in the components or any significant changes in the hardness or
strength of the materials (i.e., it will be hard to push in on the elastomers demonstrating a
change in hardness, and it will be hard to bend them, demonstrating that the materials are
losing their elasticity or are increasing in strength). The staff evaluation of the augmented
External Surfaces Monitoring Program is given in SER Section 3.0.3.1.9.The staffs concern in
RAI 3.3.2.3-2/3.4.2.3-2 is resolved.

In LRA Table 3.3.2-12, the applicant states that polymeric flexible hoses exposed to
condensation and indoor uncontrolled air-EXT experience no aging effect requiring
management, and therefore does not require an aging management program.

The staff reviewed the applicant's plant-specific AMRs for the elastomeric auxiliary system
components that are exposed to either an external air with borated water leakage environment
or to fuel oil, lubricating oil, or closed-cycle cooling water against the criteria summarized in this
evaluation. The staffs evaluation of the applicant's identification of aging effects and proposed
aging management program are given in the subsections to this Staff Evaluation.

The staff reviewed the applicant's AMRs for the component-polymer-environment combinations
listed in Table 3.3.2.3-3 above against the staff's criteria that have been summarized in this
section. The staff noted that the applicant did not provide any technical bases in the LRA to
support its determination that there are not any AERMs for the polymer auxiliary system
components that are exposed to either an external air with borated water leakage environment
or to fuel oil, lubricating oil, or closed-cycle cooling water. The component-polymer-environment
combinations for the applicable auxiliary system AMRs have been listed in Table 3.3.2.3-2
above. The staff issued RAI 3.3.2.3-4 to request identification of the specific polymer materials
that were used in fabrication of the components listed in these auxiliary system AMR items and
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to provide a more detailed technical basis on whether there are any AERMs for the component-
polymer material-environment combinations in these AMRs.

In its letter dated July 21, 2008, the applicant explained that it has reviewed details associated
with the various polymer components addressed in the LRA. The applicant stated that Polymer
hoses in the Halon fire protection subsystems are periodically tested and replaced on condition,
and, therefore, are considered consumables as described in LRA Section 2.1.2.4.3.

The applicant stated that the BVPS LRA is revised to include a new License Renewal Future
Commitment to address the remaining polymer components. The applicant explained that
specifically, with the exception noted in this response, it will perform repetitive maintenance
tasks prior to the period of extended operation, to periodically replace, or to periodically test and
replace on condition, polymer components identified in LRA Sections 3.1, 3.2, 3.3 and 3.4 such
that those components are classified as "short-lived" and not subject to aging management, per
10 CFR 54.21 (a)(1)(ii). The applicant identified that the frequency of the repetitive tasks will be
determined based upon manufacturer recommendations and operating experience.

The applicant stated that the exception to testing/replacement of polymers by preventive
maintenance is GeoFlex®-D piping used as the buried fuel oil piping in the Security Diesel
Generator System and the Emergency Response Facility Substation System diesel generator
fuel oil systems.

The applicant stated that the LRA is further revised to delete, as appropriate, the polymer
component types, materials and aging effects from the LRA Table 2s and the summary lists of
materials and environments in LRA Sections 3.1, 3.2, 3.3 and 3.4. The applicant referred to the
Enclosure to this letter for the revision to the BVPS LRA.

In response to the first part of this RAI, which asks the identity of the polymeric material from
which the polymer subject to AMR is manufactured, the applicant states that the GeoFlex.-D
piping is a double-walled, flexible piping system designed for direct burial and that GeoFlex®
pipe is a totally-bonded, multi-layer composite construction with braided fiber reinforcement. The
applicant further explained that the inner-most Kynar@® (polyvinylidene fluoride) barrier layer is
impermeable to diesel fuel and that the exterior has a nylon barrier layer to protect the outer wall
from chemical and microbial attack. The applicant also stated that additional intermediate layers
are made of polyethylene and nylon.

In response to the second part of this RAI, which asks whether the polymer is elastomeric,
thermoplastic, or thermoset material in order to identify their age-related degradation
mechanisms, the applicant stated that Kynar®, nylon and polyethylene are thermoplastics. The
applicant further stated that it used the EPRI Mechanical Tools to determine that polymers, such
as those used in GeoFlex® piping, are either completely resistant to the fluid environment, or
they deteriorate. Further the applicant stated that unlike metals, plastics do not display corrosion
rates. The applicant explained that rather than depending upon an oxide layer for protection,
plastics depend upon chemical resistance to the environment to which they are exposed. The
applicant further explained that acceptability for the use of plastics within a given environment is
a design-driven criterion; once the appropriate material is chosen, the system will have no aging
effects due to exposure to the contained fluid however, chemical decomposition due to
exposure to ozone and ultraviolet or ionizing radiation is a potential aging effect for some
polymers.
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In response to the third part of this RAI, which asks about the particular environment to which
each polymer subject to AMR is exposed and its AERMs, the applicant stated that the materials
of construction of GeoFlex® piping were specifically chosen for use in transporting fuel oils and
for direct burial. The applicant identified that the product is Underwriters Laboratories (UL) listed
for this application. Further, the applicant stated that the soil environment precludes exposure to
ozone and to ultraviolet and ionizing radiation. The applicant referenced an April 22, 1997, U.S.
Environmental Protection Agency Memo (from Anna Hopkins Virbick, Director, Office of
Underground Storage Tanks, to Environmental Protection Agency UST/LUST Regional Program
Managers and State UST Program Managers - Subject: Transmittal of Survey of Flexible Piping
Systems) transmitted the results of a survey of flexible piping used in underground fuel oil
delivery systems, and included evaluation of GeoFlex® operating experience. The applicant
stated that the survey concluded that problems with the systems have been infrequent, and the
performance of the technology has been excellent.

The applicant concluded that based on this review of industry operating experience and the use
of proper design and application of the material, GeoFlex® piping materials with internal fuel oil
and external buried (soil) environments do not exhibit aging effects requiring management.

The staff reviewed the applicant's response to RAI 3.3.2.3-4 and its revised LRA which includes
a new License Renewal Future Commitment to address the polymer components subject to
AMR, and finds that it adequately explains that with the exception of the underground fuel oil
piping servicing the Security Diesel Generator System and the Emergency Response Facility
Substation System diesel generator fuel oil systems, all the polymeric material previously
described in the LRA Table 2's are now designated as short-lived. The staff further evaluated
the applicant's explanation that the short-lived polymeric components will be subject to periodic
testing and replacement activities based on manufacturer's recommendations and operating
experience. The staff also evaluated the applicant's response concerning Halon system fire
hoses and finds that they are consumable items under LRA Section 2.1.2.4.3.

The staff reviewed the applicant's explanation of the fuel oil piping to the Security Diesel
Generator System and the Emergency Response Facility Substation System diesel generator
fuel oil systems which it identified as GeoFlex® D. The staff finds that this material is a polymer
similar to polymers used in other nuclear plant applications such as fiberglass and PVC and
therefore, will not result in aging that will be of concern during the period of extended operation
and that because the piping was designed for direct burial, there are no AERMs requiring
management. Therefore, the staffs concern in RAI 3.3.2.3-4 is resolved.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.13 Emergency Diesel Generators - Crankcase Vacuum System - Summary of Aging
Management Evaluation - LRA Table 3.3.2-13

The staff reviewed LRA Table 3.3.2-13, which summarizes the results of AMR evaluations for
the emergency diesel generators - crankcase vacuum system component groups.
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In LRA Table 3.3.2-13, the applicant proposed to manage cracking of the elastomeric flexible
hose exposed to indoor uncontrolled air-EXT using the External Surface Monitoring Program.

Assessment of Applicable Aqiinc Effects. The staff reviewed the applicant's plant-specific AMRs
on cracking of the elastomeric flexible connections components that are exposed to
uncontrolled indoor air against the criteria summarized in this evaluation. The staffs evaluation
of the applicant's identification of aging effects and proposed aging management program are
given in the paragraphs that follow.
The staff verified that the applicant's identification of cracking (including that induced by crazing
or fatigue breakdown) as an applicable AERM for these components was consistent with criteria
for elastomeric degradation in GALL Volume 2 Table IX.F. Based on this review the staff finds
that the applicant's identification that cracking is an applicable AERM for these components is
acceptable because it is in conformance with GALL Volume 2 Table IX.F.

The staff noted that the applicant did not identify loss of material due to wear (including wear
induced by abrasion) or chemical decomposition (including that induced by chemical attacks or
weathering) as AERMs for the elastomeric auxiliary components that are exposed, either
internally or externally, to uncontrolled indoor air or dry air.

The staff issued RAI 3.3.2.3-1/3.4.2.3-1 to the applicant and asked the applicant to justify its
basis for concluding that loss of material due to wear (including wear induced by abrasion) or
chemical reaction/decomposition (including that induced by chemical attacks or weathering) are
not AERMs for each elastomeric auxiliary component that is exposed, either internally or
externally, to uncontrolled indoor air or dry air.

In its letter dated July 21, 2008, the applicant explained, that the potential for chemical
degradation of elastomers (other than by exposure to oxygen or ozone) is limited to applications
in which the component contains a liquid or gas other than air. As identified in the response to
RAI-3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant will perform repetitive maintenance tasks prior to the period of extended operation, to
replace the elastomeric non-flexible ventilation connection components identified in LRA
Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived" and
not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the repetitive replacement tasks will be
determined based upon manufacturer recommendations and operating experience, and as a
result of replacement on this specified frequency, the flexible hoses in the auxiliary feedwater
system are classified as short-lived and excluded from aging management review. The
applicant explained that the remainder of this response is applicable to the management of
aging in the elastomeric flexible ventilation connections. The staff finds that this is an acceptable
basis for removing the non-flexible ventilation connection components from the scope of an
AMR because the components will be replaced on a specified frequency that is based on the
vendor recommendations for these components and because this meets that staff's LRA
screening basis in 10 CFR 54.21(a)(1)(ii) that components that are replaced on a specified time
frequency or qualified life need not be included within the scope of an AMR.

The applicant explained that it used the EPRI Mechanical Tools and Structural Tools,
supplemented by operating experience reviews, as the primary references to identify potential
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aging effects for material-environment combinations. In the EPRI Tools, "wear" is evaluated as a
design consideration, rather than an aging effect. The applicant stated that instances of
significant wear or fretting are not related to normal aging, and are expected to manifest well
before the period of extended operation and be corrected, and that as such, loss of material due
to wear or fretting from normal plant operations is expected to be insufficient and is not
expected to result in loss of component function during the period of extended operation. The
applicant stated that EPRI Tools does not specifically consider loss of material due to wear or
abrasion to be applicable aging mechanisms for internal or external surfaces of elastomers, but
does recommend that LRA applicants evaluated the potential for loss of material to occur in
their elastomeric flexible ventilation components as a result of wear. The applicant stated that its
review of plant-specific operating experience did not identify any elastomeric flexible ventilation
connection components for which loss of material due to wear was determined to be an
additional aging effect that required management.

The staff was of the opinion that the applicant's basis for concluding that wear is not applicable
for the elastomeric flexible ventilation connections would only be valid if the surfaces of these
elastomeric components are not subject to motion against a harder solid surface or against a
viscous liquid. However, the applicant does credit visual examinations of the elastomeric flexible
ventilation components for cracking. The staff noted however that the visual examinations
performed on these elastomeric components will be capable of detecting any loss of material
that may occur in the components as a result of abrasion or wear and thus are sufficient to
detect any wear that could potentially occur in the components.

In regard to assessing whether the applicant needs to address weathering of the elastomeric
flexible ventilation connections, the staff noted in EPRI Tools, weathering of elastomers is
addressed as an aging mechanism that is encompassed within the aging effect of "change in
material properties." The staff also noted that in GALL Report (i.e., NUREG-1 801, Revision 1,
volume 2), Section IX.F, "Selected Definitions and Use of Terms for Describing and
Standardizing Aging Mechanisms," the staff groups "weathering" as an aging mechanism within
the scope of the grouping "Elastomer degradation," and defines "weathering" as "Degradation of
external surfaces of materials when exposed to outside environment." The staff verified that the
BVPS LRA, Sections 3.1, 3.2, 3.3 and 3.4, do not identify any in-scope elastomer components
that are subject to an uncontrolled, air-outdoor environment and that this is supported by the
information in the plant's UFSAR. Therefore, based on this review, the staff concludes that the
applicant has provided an acceptable basis that it does not need to consider weathering of the
elastomeric flexible ventilation connections because the staff has verified that these
components are not subjected to an uncontrolled, outdoor air environment.

The staff reviewed the applicants response and finds that, chemical degradation of elastomer
components in contact a liquid or gas other than air, repetitive maintenance tasks will be
performed prior to the period of extended operation and that these components are designated
"short-lived." On the basis that, in accordance with 10 CFR 54.21(a)(1)(2), "short-lived"
components are not subject to an AMR, the staff finds this acceptable.

The staff also finds that the applicant adequately explains that the aging effect "wear" is a
design consideration and that suitable elastomeric materials are utilized in components subject
to an AMR. The staff finds that the applicant's review of plant-specific operating experience that
did not identify any elastomeric components for which loss of material due to wear, adequately
explains that wear is not an aging effect at BVPS.
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The staff reviewed the applicant's response pertaining to weathering and finds that it adequately
explains that it has identified no elastomeric components in an air-outdoor environment and is
therefore not applicable to BVPS.

Assessment of the Applicant's Aging Management Programs or Activities Credited for Aging
Management. The staff noted that the applicant credits its External Surfaces Monitoring
Program to manage the cracking of flexible connection exposed to indoor uncontrolled air. The
AMP in the GALL Report that corresponds to the applicant's External Surfaces Monitoring
Program is GALL AMP XI.M36, "External Surfaces Monitoring." The staff reviewed the program
description and program elements for GALL AMP XI.M36 and noted that the scope of GALL
AMP XI.M36, "External Surfaces Monitoring," is currently limited to the inspection of steel (i.e.,
carbon steel, alloy steel, or cast iron) components in order to manage: (1) loss of material that
may occur in the steel components as a result of general corrosion, pitting corrosion, or crevice
corrosion, or (2) cracking in the coatings that may be to line the external surfaces of these steel
components. The staff noted that GALL AMP XI.M36, "External Surfaces Monitoring," does not
apply to elastomeric components or to the management of cracking in elastomeric components.
Thus, the staff had the following issues with regard to crediting the External Surfaces Monitoring
Program to manage cracking in these elastomeric seals or components:

(1) The scope of the GALL AMP XI.M36, "External Surfaces Monitoring," does not include
elastomeric components nor does it apply to the management of cracking or changes in
material properties that may occur in elastomeric components.

(2) The applicant's program credits only visual examinations of the external seal surfaces as
its basis for managing cracking in the elastomeric surfaces that are exposed, either
internally or externally, to uncontrolled indoor air or dry air. Visual examination
techniques in ASME Code Section Xl, Article IWA-2000 credit only VT-1 visual
examination techniques as being acceptable inspection techniques for managing
cracking. The applicant's program did not: (1) specify whether the visual examination
techniques for cracking would be enhanced VT-1 techniques, or (2) explain how a visual
examination of the external surface could be capable of detecting a subsurface crack or
a crack that only penetrated the internal surface of the component.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 to the applicant and asked the applicant to justify its
basis for crediting the External Surfaces Monitoring Program for management of cracking in: (1)
the elastomeric auxiliary system components that are exposed, either internally or externally, to
uncontrolled indoor air or dry air, and (2) the elastomeric flexible hoses in the auxiliary
feedwater systems that are exposed externally to uncontrolled indoor air.

In its response dated July 21, 2008, the applicant explained that, as identified in the response to
RAI-3.3.2.3-3 / 3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant stated that it will perform repetitive maintenance tasks prior to the period of extended
operation, to replace the elastomeric non-flexible ventilation connection components identified in
LRA Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived"
and not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the replacement activities will be
determined based upon manufacturer recommendations and operating experience, and that the
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In its response dated July 21, 2008, the applicant explained that, as identified in the response to 
RAI-3.3.2.3-3/ 3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the 
applicant stated that it will perform repetitive maintenance tasks prior to the period of extended 
operation, to replace the elastomeric non-flexible ventilation connection components identified in 
LRA Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived" 
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flexible hoses (non-flexible ventilation connection components) in the auxiliary feedwater system
are, therefore, classified as short-lived and excluded from aging management review.
The staffs basis for concluding that the non-flexible ventilation connection components in the
auxiliary systems do not need be subject to an AMR or to any AMPs for aging management has
been discussed previously in the Assessment of Applicable Aging Effects portion of this
evaluation

In regard to aging management of the elastomeric flexible ventilation connection components,
which are the only remaining elastomeric components subject to aging management, the
applicant credited its External Surfaces Monitoring Program to manage cracking and changes in
material properties of the components. The applicant stated that the External Surfaces
Monitoring Program implements the recommended aging management program elements
described in GALL AMP XI.M36, "External Surfaces Monitoring. The applicant stated that, in
addition to the normal visual examinations that this AMP implements for the external component
surfaces, the program also includes additional physical activities that are beyond the scope of
the GALL AMP XI.M36 recommendations to ensure that any cracking in the elastomers will be
noticed or that any change in the material properties of the elastomers in noticed (such as a
change in strength or hardness of the material)

The applicant stated that the program elements of its AMP are being augmented to include
physical manipulation of elastomeric components that will flex the material. The applicant
clarified that these flexible ventilation connections can be pinched or pushed to create a bend,
and that such physical manipulation can be used to assist the visual examinations of the
program in detecting whether cracks are present in elastomeric surface (i.e., any surface
breaking cracks will open on the outer radius of the bend and become more visible as the outer
surface stretches to accommodate the bend) or to detect whether the elastomer is hardening or
loss strength.

The applicant also clarified that aging of the internal surfaces of elastomers in ventilation
systems is similar to that of the external surfaces, and that the environmental conditions that
result in elastomer aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant stated that the external surfaces are more likely to be
exposed to ultraviolet radiation than internal surfaces, are equally likely to be exposed to
oxygen, and ozone, and that temperature and ionizing radiation will affect the internal and
external surfaces similarly. Therefore, the based on these bases, the applicant provided its
basis for concluding that the condition of the external elastomeric surfaces are expected to be
representative of the conditions on the component internal surfaces, and that visual inspections
and physical manipulations performed under the External Surface Monitoring Program . The
External Surfaces Monitoring Program will be representative of the conditions on the internal
surfaces and will provide reasonable assurance that aging effects of elastomeric components
will be identified and managed prior to loss of ventilation system function.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
for the detection of cracking or that some physical test would need to be coupled to the visual

3-413

flexible hoses (non-flexible ventilation connection components) in the auxiliary feedwater system 
are, therefore, classified as short-lived and excluded from aging management review. 
The staffs basis for concluding that the non-flexible ventilation connection components in the 
auxiliary systems do not need be subject to an AMR or to any AMPs for aging management has 
been discussed previously in the Assessment of Applicable Aging Effects portion of this 
evaluation 

In regard to aging management of the elastomeric flexible ventilation connection components, 
which are the only remaining elastomeric components subject to aging management, the 
applicant credited its External Surfaces Monitoring Program to manage cracking and changes in 
material properties of the components. The applicant stated that the External Surfaces 
Monitoring Program implements the recommended aging management program elements 
described in GALL AMP XI.M36, "External Surfaces Monitoring. The applicant stated that, in 
addition to the normal visual examinations that this AMP implements for the external component 
surfaces, the program also includes additional physical activities that are beyond the scope of 
the GALL AMP XI.M36 recommendations to ensure that any cracking in the elastomers will be 
noticed or that any change in the material properties of the elastomers in noticed (such as a 
change in strength or hardness of the· material) 

The applicant stated that the program elements of its AMP are being augmented to include 
physical manipulation of elastomeric components that will flex the material. The applicant 
clarified that these flexible ventilation connections can be pinched or pushed to create a bend, 
and that such physical manipulation can be used to assist the visual examinations of the 
program in detecting whether cracks are present in elastomeric surface (i.e., any surface 
breaking cracks will open on the outer radius of the bend and become more visible as the outer 
surface stretches to accommodate the bend) or to detect whether the elastomer is hardening or 
loss strength. 

The applicant also clarified that aging of the internal surfaces of elastomers in ventilation 
systems is similar to that of the external surfaces, and that the environmental conditions that 
result in elastomer aging effects are related to temperature, ozone, and ultraviolet or ionizing 
radiation exposure. The applicant stated that the external surfaces are more likely to be 
exposed to ultraviolet radiation than internal surfaces, are equally likely to be exposed to 
oxygen, and ozone, and that temperature and iOnizing radiation will affect the internal and 
external surfaces Similarly. Therefore, the based on these bases, the applicant provided its 
basis for concluding that the condition of the external elastomeric surfaces are expected to be 
representative of the conditions on the component internal surfaces, and that visual inspections 
and physical manipulations performed under the External Surface Monitoring Program . The 
External Surfaces Monitoring Program will be representative of the conditions on the internal 
surfaces and will provide reasonable assurance that aging effects of elastomeric components 
will be identified and managed prior to loss of ventilation system function. 

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by 
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric 
material and because a visual examination alone would not be capable of detecting a change in 
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the 
staff was of the opinion that either a different inspection technique would need to be proposed 
for the detection of cracking or that some physical test would need to be coupled to the visual 

3-413 



examinations in order to assist them in revealing the presence of tightly configure cracks in the
elastomeric materials.

The staff was also of the opinion that a change in the hardness or strength of the elastomers
would either need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests in the applicant's letter of July 21, 2008. Based on the applicant's response to RAI 3.3.2.3-
2/3.4.2.3-2 and the applicant's augmentation of its External Surfaces Monitoring Program, the
staff concludes that applicant has resolved the staffs concern and that the updated, augmented
AMP basis provides an acceptable basis for managing cracking and changes in material
properties in the elastomeric flexible ventilation components because the augmentation of the
AMP to couple the programs visual examinations with the additional physical manipulations will
be capable of assisting the visual examinations in revealing the presence of any cracking in the
components or any significant changes in the hardness or strength of the materials (i.e., it will
be hard to push in on the elastomers demonstrating a change in hardness, and it will be hard to
bend them, demonstrating that the materials are losing their elasticity or are increasing in
strength). The staff evaluation of the augmented External Surfaces Monitoring Program is given
in SER Section 3.0.3.1.9. The staffs concern in RAI 3.3.2.3-2/3.4.2.3-2 is resolved.

Conclusion. On the basis of its review the staff finds that the applicant appropriately evaluated
the AMR results involving material, environment, AERMs, and AMP combinations that are not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by 10 CFR
54.21 (a)(3).

In LRA Table 3.3.2-13, the applicant states that elastomeric flexible hose exposed to lubricating
oil experiences no aging effect requiring management, and therefore does not require an aging
management program.

Staff Evaluation

Assessment. The staff reviewed the applicant's plant-specific AMRs for the elastomeric auxiliary
system components that are exposed to either an external air with borated water leakage
environment or to fuel oil, lubricating oil, or closed-cycle cooling water against the criteria
summarized in this evaluation. The staff's evaluation of the applicant's identification of aging
effects and proposed aging management program are given in the subsections to this Staff
Evaluation.

The staff reviewed the applicant's AMRs for the component-elastomer-environment
combinations listed in Table 3.3.2.3-2 above against the staffs criteria that have been
summarized in this section. The staff noted that the applicant did not provide any technical
bases in the LRA to support its determination that there are not any AERMs for: (1) the
elastomeric auxiliary system components that are exposed to either an external air with borated
water leakage environment or to fuel oil, lubricating oil, or closed-cycle cooling water, and (2)
the elastomeric flexible hoses in the auxiliary feedwater systems that are exposed to either
lubricating oil or externally to an borated water leakage environment. The component-
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elastomer-environment combinations for the applicable auxiliary system AMRs have been listed
in Table 3.3.2.3-2 above. The staff issued RAI 3.3.2.3-3/3.4.2.3-3 to request identification of the
specific elastomeric materials that were used in fabrication of the elastomeric components listed
in these auxiliary AMR items (and for the flexible hoses in the auxiliary feedwater systems) and
to provide a more detailed technical basis on whether there are any AERMs for the component-
elastomer material-environment combinations in these AMRs.

The applicant responded to RAI 3.3.2.3-3/3.4.2.3-3 in a letter dated July 21, 2008. In its
response, the applicant stated that BVPS LRA is revised to include a new License Renewal
Future Commitment to address elastomeric components. The applicant clarified that with the
exception of elastomeric flexible ventilation connection components in the control area and plant
are ventilation systems, the applicant will perform repetitive maintenance tasks and periodic
replacement of the elastomeric components identified in LRA Sections 3.1, 3.2, 3.3, and 3.4
prior to the period of extended operation, such that the components are classified as "short-
lived" and not subject to aging management per 10 CFR 54.21(a)(1)(ii). The applicant also
identified that the frequency of the repetitive tasks will be determined based upon manufacturer
recommendations and operating experience. The staff noted that replacing these elastomeric
components on a frequency that is consistent with the vendor recommendations provides an
acceptable basis for replacing these components on a specified qualified life. The staff verified
that, in the applicant's letter of July 21, 2008, the applicant appropriate amended the LRA to
delete the AMRs for these components from the scope of the LRA and to instead amend the
application to incorporate these components into a periodic replacement program under LRA
Commitment No. 21 in UFSAR Supplement Table A.4-1 for Unit and Commitment No. 23 in
UFSAR Supplement Table A.5-1 for Unit 2. Thus, based on this review, the staff finds this to be
an acceptable basis for not including these elastomeric components within the scope of an AMR
because the components will be replaced on a specified qualified life for the components such
that the components are not required to be subject to an aging management review in
accordance with the requirements of 10 CFR 54.21(a)(1)(i) and (ii).

For the elastomeric flexible connection components in the control area and plant area ventilation
systems (i.e. flexible ventilation connection components) the applicant explained that the
components will remain categorized as "long-lived" and will remain subject to aging
management review. For these components, with respect to the applicant's response to
RAI 3.3.2.3-3/3.4.2.3-3, Part 1, the applicant clarified that the elastomeric flexible ventilation
connection components are fabricated of fiberglass, with double coated with neoprene
(polychloroprene) on the internal and external fiberglass surfaces. The staff reviewed the
applicant's response to 3.3.2.3-3/3.4.2.3-3, Part 1, and finds that it adequately resolved the
question raised in the RAI because the response clearly identified the elastomeric material that
was used in the fabrication of the elastomeric components mentioned in these plant-specific
AMR items. RAI 3.3.2.3-3/3.4.2.3-3, Part 1, is resolved.

In its response to RAI 3.3.2.3-3/3.4.2.3-3, Parts 2 and 3, the applicant stated that according to
the EPRI Structural Tools, Section 7.1.1:

"Neoprene is chemically and structurally similar to natural rubber, and its
mechanical properties are also similar. This resistance to oils, chemicals,
sunlight, weathering, aging and ozone is outstanding. It retains its properties at
temperatures up to 250°F."
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The applicant further explained that the EPRI Structural Tools identifies various changes in
elastomer properties that corresponded to the aging effects identified as "cracking" and as
"hardening and loss of strength" in the GALL Report, and that the environmental conditions that
might result in these aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant clarified that neoprene is relatively insensitive to temperature,
ozone, and ultraviolet and ionizing radiation exposure, but the potential for the GALL Report
aging effects of "cracking and "hardening and loss of strength" was not excluded for neoprene
aging evaluations. The applicant explained that it assigned both "Air-indoor uncontrolled" and
"Air with borated water leakage" environments to in-scope components in areas containing
borated water systems. Where the external environment of "Air with borated water leakage'
exists, the environment of "Air-indoor uncontrolled" is also evaluated. However, the applicant
clarified that the presence of boric acid leakage does not result in additional aging effects for
elastomers in general or neoprene specifically, and that as a result of these determination, no
additional aging effects were identified for the neoprene surfaces that are associated specifically
with an air with borated water leakage environment.

The staff noted that the aging effects identified by the applicant for these elastomeric flexible
ventilation connection components were consistent with the aging effects for elastomeric
components listed in Section VII of the GALL Report, Volume 2. Based on this review, the staff
finds that it adequately resolved the staffs inquiry on the aging effects that are applicable to
these elastomeric components because the applicant has identified cracking and changes in the
hardness or strength properties are the aging effects requiring management for the surfaces
that are exposed to either an external air with borated water leakage environment or to fuel oil,
lubricating oil, or closed-cycle cooling water and because the staff has verified that this is in
conformance with the applicable aging effects that are listed for elastomeric components in the
AMRs of Section VII of the GALL Report, Volume 2.

The staff noted that for the elastomeric flexible ventilation connection components in the BVPS
control area and plant area ventilation systems, the applicant credited its External Surfaces
Monitoring Program to manage cracking and changes in hardness or strength of the elastomeric
flexible ventilation connection components. The staff also noted, that in the applicant's response
to RAI 3.3.2.3-2/3.4.2.3-2, dated July 21, 2008, the applicant clarified that the visual
examinations of these flexible ventilation connection components would be supplemented by
physical manipulations of the components in order to aid with the identification of cracking or
any changes in the hardness or strength properties of the components.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
or that some physical test would need to be coupled to the visual examinations in order to assist
them in revealing the presence of tightly configure cracks in the elastomeric materials. The staff
was also of the opinion that a change in the hardness or strength of the elastomers would either
need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests of these elastomeric components in the applicant's letter of July 21, 2008. Based on the
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applicant's response to RAIs 3.3.2.3-2/3.4.2.3-2 and 3.3.2.3-3/3.4.2.3-3 and the applicant's
augmentation of its External Surfaces Monitoring Program, the staff concludes that applicant
has resolved the staff's concerns and that the updated, augmented AMP basis provides an
acceptable basis for managing cracking and changes in material properties in the elastomeric
flexible ventilation components because the augmentation of the AMP to couple the programs
visual examinations with the additional physical manipulations will be capable of assisting the
visual examinations in revealing cracking in the components or any significant changes in the
hardness or strength properties of the materials (i.e., it will be hard to push in on the elastomers
demonstrating a change in hardness, and it will be hard to bend them, demonstrating that the
materials are losing their elasticity or are increasing in strength). The staff evaluation of the
augmented External Surfaces Monitoring Program is given in SER Section 3.0.3.1.9. The staff's
concerns in RAI 3.3.2.3-2/3.4.2.3-2 and RAI 3.3.2.3-3/3.4.2.3-3 are resolved.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.14 Emergency Diesel Generators - Fuel Oil System - Summary of Aging Management
Evaluation - LRA Table 3.3.2-14

The staff reviewed LRA Table 3.3.2-14, which summarizes the results of AMR evaluations for
the emergency diesel generators - fuel oil system component groups.

In LRA Table 3.3.2-14, the applicant proposed to manage loss of material of stainless steel
bolting exposed to air-outdoor - external environment using the Bolting Integrity Program. For
these components the applicant cites Note G, which indicates that environment is not in the
GALL Report for this component and material. However, in other Tables such as Table 3.2.2-1,
lines 63, 71, 126, etc., the LRA has identified aging effects as "none" for the same
material/environment combination. The staff issued RAI 3.3-2.14-1 to request the applicant to
justify why an aging effect is identified in this case and not in others.

In its letter dated July 24, 2008, the applicant stated that both carbon steel and stainless steel
bolting were assumed to exist in the portions of the diesel generator fuel oil subsystem that are
outside and potentially susceptible to pooling. However, further applicant evaluation in response
to this question concluded that there is no stainless steel bolting in an air-outdoor environment
in the diesel generator fuel oil subsystem. The applicant revised the LRA to delete this line item.

On the basis that this line item is deleted, the staff finds the response acceptable.

The staff reviewed LRA Table 3.3.2-14, which summarizes the results of AMRs for the
Emergency Diesel Generators-Fuel Oil System component groups.

In LRA Table 3.3.2-14 the applicant proposed to manage cracking of copper alloy >15% Zn
piping and valve bodies exposed to fuel oil using the Fuel Oil Chemistry and One-Time
Inspection Programs. During its review, the staff noted that the applicant applied Note H to
these items. The staff reviewed the AMR results line that references Note H and determined
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The staff reviewed LRA Table 3.3.2-14, which summarizes the results of AMRs for the 
Emergency Diesel Generators-Fuel Oil System component groups. 

In LRA Table 3.3.2-14 the applicant proposed to manage cracking of copper alloy >15% Zn 
piping and valve bodies exposed to fuel oil using the Fuel Oil Chemistry and One-Time 
Inspection Programs. During its review, the staff noted that the applicant applied Note H to 
these items. The staff reviewed the AMR results line that references Note H and determined 
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that the aging effect for the component type, material, and environment are not within the GALL
Report.

The staff noted that the applicant's proposed programs would be effective in preventing,
monitoring, and detecting this aging effect because the Fuel Oil Chemistry Program mitigates
conditions conducive to cracking by ensuring that fuel oil chemistry parameters are kept within
those specified by ASTM Standards. Further, the One-Time Inspection Program verifies the
effectiveness of the Fuel Oil Chemistry Program by inspecting for the occurrences of the aging
effects. The staffs evaluation of the Fuel Oil Chemistry Program is documented in SER
Section 3.0.3.2.8. The staff's evaluation of the One-Time Inspection Program is documented in
SER Section 3.0.3.1.17. On this basis, the staff finds that this aging effect is appropriate and will
be adequately managed by Fuel Oil Chemistry Program and the One-Time Inspection Program.

In LRA Table 3.3.2-14, the applicant proposed to manage cracking of the elastomeric flexible
hoses exposed to indoor uncontrolled air-EXT environment using the External Surface
Monitoring Program.

Assessment of Applicable Aqinq Effects. The staff reviewed the applicant's plant-specific AMRs
on cracking of the elastomeric flexible connections components that are exposed to
uncontrolled indoor air against the criteria summarized in this evaluation. The staffs evaluation
of the applicant's identification of aging effects and proposed aging management program are
given in the paragraphs that follow.

The staff verified that the applicant's identification of cracking (including that induced by crazing
or fatigue breakdown) as an applicable AERM for these components was consistent with criteria
for elastomeric degradation in GALL Volume 2 Table IX.F. Based on this review the staff finds
that the applicant's identification that cracking is an applicable AERM for these components is
acceptable because it is in conformance with GALL Volume 2 Table IX.F.

The staff noted that the applicant did not identify loss of material due to wear (including wear
induced by abrasion) or chemical decomposition (including that induced by chemical attacks or
weathering) as AERMs for the elastomeric auxiliary components that are exposed, either
internally or externally, to uncontrolled indoor air or dry air.

The staff issued RAI 3.3.2.3-1/3.4.2.3-1 to the applicant and asked the applicant to justify its
basis for concluding that loss of material due to wear (including wear induced by abrasion) or
chemical reaction/decomposition (including that induced by chemical attacks or weathering) are
not AERMs for each elastomeric auxiliary component that is exposed, either internally or
externally, to uncontrolled indoor air or dry air.

In its letter dated July 21. 2008, the applicant explained, that the potential for chemical
degradation of elastomers (other than by exposure to oxygen or ozone) is limited to applications
in which the component contains a liquid or gas other than air. As identified in the response to
RAI-3.3.2.3-3 / 3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant will perform repetitive maintenance tasks prior to the period of extended operation, to
replace the elastomeric non-flexible ventilation connection components identified in LRA
Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived" and
not subject to aging management per 10 CFR 54.21(a)(1)(ii).
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The applicant further explained that the frequency of the repetitive replacement tasks will be
determined based upon manufacturer recommendations and operating experience, and as a
result of replacement on this specified frequency, the flexible hoses in the auxiliary feedwater
system are classified as short-lived and excluded from aging management review. The
applicant explained that the remainder of this response is applicable to the management of
aging in the elastomeric flexible ventilation connections. The staff finds that this is an acceptable
basis for removing the non-flexible ventilation connection components from the scope of an
AMR because the components will be replaced on a specified frequency that is based on the
vendor recommendations for these components and because this meets that staff's LRA
screening basis in 10 CFR 54.21(a)(1)(ii) that components that are replaced on a specified time
frequency or qualified life need not be included within the scope of an AMR.

The applicant explained that it used the EPRI Mechanical Tools and Structural Tools,
supplemented by operating experience reviews, as the primary references to identify potential
aging effects for material-environment combinations. In the EPRI Tools, "wear" is evaluated as a
design consideration, rather than an aging effect. The applicant stated that instances of
significant wear or fretting are not related to normal aging, and are expected to manifest well
before the period of extended operation and be corrected, and that as such, loss of material due
to wear or fretting from normal plant operations is expected to be insufficient and is not
expected to result in loss of component function during the period of extended operation. The
applicant stated that EPRI Tools does not specifically consider loss of material due to wear or
abrasion to be applicable aging mechanisms for internal or external surfaces of elastomers, but
does recommend that LRA applicants evaluated the potential for loss of material to occur in
their elastomeric flexible ventilation components as a result of wear. The applicant stated that its
review of plant-specific operating experience did not identify any elastomeric flexible ventilation
connection components for which loss of material due to wear was determined to be an
additional aging effect that required management.

The staff was of the opinion that the applicant's basis for concluding that wear is not applicable
for the elastomeric flexible ventilation connections would only be valid if the surfaces of these
elastomeric components are not subject to motion against a harder solid surface or against a
viscous liquid. However, the applicant does credit visual examinations of the elastomeric flexible
ventilation components for cracking. The staff noted however that the visual examinations
performed on these elastomeric components will be capable of detecting any loss of material
that may occur in the components as a result of abrasion or wear and thus are sufficient to
detect any wear that could potentially occur in the components.

In regard to assessing whether the applicant needs to address weathering of the elastomeric
flexible ventilation connections, the staff noted in EPRI Tools, weathering of elastomers is
addressed as an aging mechanism that is encompassed within the aging effect of "change in
material properties." The staff also noted that in GALL Report (i.e., NUREG-1801, Revision 1,
volume 2), Section IX.F, "Selected Definitions and Use of Terms for Describing and
Standardizing Aging Mechanisms," the staff groups "weathering" as an aging mechanism within
the scope of the grouping "Elastomer degradation," and defines "weathering" as "Degradation of
external surfaces of materials when exposed to outside environment." The staff verified that the
BVPS LRA, Sections 3.1, 3.2, 3.3 and 3.4, do not identify any in-scope elastomer components
that are subject to an uncontrolled, air-outdoor environment and that this is supported by the
information in the plant's UFSAR. Therefore, based on this review, the staff concludes that the
applicant has provided an acceptable basis that it does not need to consider weathering of the
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elastomeric flexible ventilation connections because the staff has verified that these
components are not subjected to an uncontrolled, outdoor air environment.

The staff reviewed the applicants response and finds that, chemical degradation of elastomer
components in contact with a liquid or gas other than air, repetitive maintenance tasks will be
performed prior to the period of extended operation and that these components are designated
"short-lived." On the basis that, in accordance with 10 CFR 54.21(a)(1)(2), "short-lived"
components are not subject to an AMR, the staff finds this acceptable.

The staff also finds that the applicant adequately explains that the aging effect "wear" is a
design consideration and that suitable elastomeric materials are utilized in components subject
to an AMR. The staff finds that the applicant's review of plant-specific operating experience that
did not identify any elastomeric components for which loss of material due to wear, adequately
explains that wear is not an aging effect at BVPS.

The staff reviewed the applicant's response pertaining to weathering and finds that it adequately
explains that it has identified no elastomeric components in an air-outdoor environment and is
therefore not applicable to BVPS.

Assessment of the Applicant's Aging Management Programs or Activities Credited for Aging
Management. The staff noted that the applicant credits its External Surfaces Monitoring
Program to manage the cracking of flexible connection exposed to indoor uncontrolled air. The
AMP in the GALL Report that corresponds to the applicant's External Surfaces Monitoring
Program is GALL AMP XI.M36, "External Surfaces Monitoring." The staff reviewed the program
description and program elements for GALL AMP XI.M36 and noted that the scope of GALL
AMP XI.M36, "External Surfaces Monitoring," is currently limited to the inspection of steel (i.e.,
carbon steel, alloy steel, or cast iron) components in order to manage: (1) loss of material that
may occur in the steel components as a result of general corrosion, pitting corrosion, or crevice
corrosion, or (2) cracking in the coatings that may be to line the external surfaces of these steel
components. The staff noted that GALL AMP XI.M36, "External Surfaces Monitoring," does not
apply to elastomeric components or to the management of cracking in elastomeric components.
Thus, the staff had the following issues with regard to crediting the External Surfaces Monitoring
Program to manage cracking in these elastomeric seals or components:

(1) The scope of the GALL AMP XI.M36, "External Surfaces Monitoring," does not include
elastomeric components nor does it apply to the management of cracking or changes in
material properties that may occur in elastomeric components.

(2) The applicant's program credits only visual examinations of the external seal surfaces as
its basis for managing cracking in the elastomeric surfaces that are exposed, either
internally or externally, to uncontrolled indoor air or dry air. Visual examination
techniques in ASME Code Section XI, Article IWA-2000 credit only VT-1 visual
examination techniques as being acceptable inspection techniques for managing
cracking. The applicant's program did not: (1) specify whether the visual examination
techniques for cracking would be enhanced VT-1 techniques, or (2) explain how a visual
examination of the external surface could be capable of detecting a subsurface crack or
a crack that only penetrated the internal surface of the component.
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The staff issued RAI 3.3.2.3-2/3.4.2.3-2 to the applicant and asked the applicant to justify its
basis for crediting the External Surfaces Monitoring Program for management of cracking in: (1)
the elastomeric auxiliary system components that are exposed, either internally or externally, to
uncontrolled indoor air or dry air, and (2) the elastomeric flexible hoses in the auxiliary
feedwater systems that are exposed externally to uncontrolled indoor air.

In its response dated July 21, 2008, the applicant explained that, as identified in the response to
RAI-3.3.2.3-3 / 3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant stated that it will perform repetitive maintenance tasks prior to the period of extended
operation, to replace the elastomeric non-flexible ventilation connection components identified in
LRA Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived"
and not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the replacement activities will be
determined based upon manufacturer recommendations and operating experience, and that the
flexible hoses (non-flexible ventilation connection components) in the auxiliary feedwater system
are, therefore, classified as short-lived and excluded from aging management review. The
staff's basis for concluding that the non-flexible ventilation connection components in the
auxiliary systems do not need be subject to an AMR or to any AMPs for aging management has
been discussed previously in the Assessment of Applicable Aging Effects portion of this
evaluation.

In regard to aging management of the elastomeric flexible ventilation connection components,
which are the only remaining elastomeric components subject to aging management, the
applicant credited its External Surfaces Monitoring Program to manage cracking and changes in
material properties of the components. The applicant stated that the External Surfaces
Monitoring Program implements the recommended aging management program elements
described in GALL AMP XI.M36, "External Surfaces Monitoring. The applicant stated that, in
addition to the normal visual examinations that this AMP implements for the external component
surfaces, the program also includes additional physical activities that are beyond the scope of
the GALL AMP XI.M36 recommendations to ensure that any cracking in the elastomers will be
noticed or that any change in the material properties of the elastomers in noticed (such as a
change in strength or hardness of the material)

The applicant stated that the program elements of its AMP are being augmented to include
physical manipulation of elastomeric components that will flex the material. The applicant
clarified that these flexible ventilation connections can be pinched or pushed to create a bend,
and that such physical manipulation can be used to assist the visual examinations of the
program in detecting whether cracks are present in elastomeric surface (i.e., any surface
breaking cracks will open on the outer radius of the bend and become more visible as the outer
surface stretches to accommodate the bend) or to detect whether the elastomer is hardening or
loss strength.

The applicant also clarified that aging of the internal surfaces of elastomers in ventilation
systems is similar to that of the external surfaces, and that the environmental conditions that
result in elastomer aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant stated that the external surfaces are more likely to be
exposed to ultraviolet radiation than internal surfaces, are equally likely to be exposed to
oxygen, and ozone, and that temperature and ionizing radiation will affect the internal and
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external surfaces similarly. Therefore, the based on these bases, the applicant provided its
basis for concluding that the condition of the external elastomeric surfaces are expected to be
representative of the conditions on the component internal surfaces, and that visual inspections
and physical manipulations performed under the External Surfaces Monitoring Program. The
External Surfaces Monitoring Program will be representative of the conditions on the internal
surfaces and will provide reasonable assurance that aging effects of elastomeric components
will be identified and managed prior to loss of ventilation system function.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
for the detection of cracking or that some physical test would need to be coupled to the visual
examinations in order to assist them in revealing the presence of tightly configure cracks in the
elastomeric materials. The staff was also of the opinion that a change in the hardness or
strength of the elastomers would either need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests in the applicant's letter of July 21, 2008. Based on the applicant's response to
RAI 3.3.2.3-2/3.4.2.3-2 and the applicant's augmentation of its External Surfaces Monitoring
Program, the staff concludes that applicant has resolved the staffs concern and that the
updated, augmented AMP basis provides an acceptable basis for managing cracking and
changes in material properties in the elastomeric flexible ventilation components because the
augmentation of the AMP to couple the programs visual examinations with the additional
physical manipulations will be capable of assisting the visual examinations in revealing the
presence of any cracking in the components or any significant changes in the hardness or
strength of the materials (i.e., it will be hard to push in on the elastomers demonstrating a
change in hardness, and it will be hard to bend them, demonstrating that the materials are
losing their elasticity or are increasing in strength). The staff evaluation of the augmented
External Surfaces Monitoring Program is given in SER Section 3.0.3.1.9. The staffs concern in
RAI 3.3.2.3-2/3.4.2.3-2 is resolved.

Conclusion. On the basis of its review, the staff finds that the applicant appropriately evaluated
the AMR results involving material, environment, AERMs, and AMP combinations that are not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by 10 CFR
54,21 (a)(3).

In LRA Table 3.3.2-14, the applicant states that elastomeric flexible hose exposed to fuel oil
experiences no aging effect requiring management, and therefore does not require an aging
management program.

Staff Evaluation

Assessment. The staff reviewed the applicant's plant-specific AMRs for the elastomeric auxiliary
system components that are exposed to either an external air with borated water leakage
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environment or to fuel oil, lubricating oil, or closed-cycle cooling water against the criteria
summarized in this evaluation. The staff's evaluation of the applicant's identification of aging
effects and proposed aging management program are given in the subsections to this Staff
Evaluation.

The staff reviewed the applicant's AMRs for the component-elastomer-environment
combinations listed in Table 3.3.2.3-2 above against the staff's criteria that have been
summarized in this section. The staff noted that the applicant did not provide any technical
bases in the LRA to support its determination that there are not any AERMs for: (1) the
elastomeric auxiliary system components that are exposed to either an external air with borated
water leakage environment or to fuel oil, lubricating oil, or closed-cycle cooling water, and (2)
the elastomeric flexible hoses in the auxiliary feedwater systems that are exposed to either
lubricating oil or externally to an borated water leakage environment. The component-
elastomer-environment combinations for the applicable auxiliary system AMRs have been listed
in Table 3.3.2.3-2 above. The staff issued RAI 3.3.2.3-3/3.4.2.3-3 to request identification of the
specific elastomeric materials that were used in fabrication of the elastomeric components listed
in these auxiliary AMR items (and for the flexible hoses in the auxiliary feedwater systems) and
to provide a more detailed technical basis on whether there are any AERMs for the component-
elastomer material-environment combinations in these AMRs.

The applicant responded to RAI 3.3.2.3-3/3.4.2.3-3 in a letter dated July 21, 2008. In its
response, the applicant stated that BVPS LRA is revised to include a new License Renewal
Future Commitment to address elastomeric components. The applicant clarified that with the
exception of elastomeric flexible ventilation connection components in the control area and plant
are ventilation systems, the applicant will perform repetitive maintenance tasks and periodic
replacement of the elastomeric components identified in LRA Sections 3.1, 3.2, 3.3, and 3.4
prior to the period of extended operation, such that the components are classified as "short-
lived" and not subject to aging management per 10 CFR 54.21(a)(1)(ii). The applicant also
identified that the frequency of the repetitive tasks will be determined based upon manufacturer
recommendations and operating experience. The staff noted that replacing these elastomeric
components on a frequency that is consistent with the vendor recommendations provides an
acceptable basis for replacing these components on a specified qualified life. The staff verified
that, in the applicant's letter of July 21, 2008, the applicant appropriate amended the LRA to
delete the AMRs for these components from the scope of the LRA and to instead amend the
application to incorporate these components into a periodic replacement program under LRA
Commitment No. 21 in UFSAR Supplement Table A.4-1 for Unit and Commitment No. 23 in
UFSAR Supplement Table A.5-1 for Unit 2. Thus, based on this review, the staff finds this to be
an acceptable basis for not including these elastomeric components within the scope of an AMR
because the components will be replaced on a specified qualified life for the components such
that the components are not required to be subject to an aging management review in
accordance with the requirements of 10 CFR 54.21(a)(1)(i) and (ii).

For the elastomeric flexible connection components in the control area and plant area ventilation
systems (i.e. flexible ventilation connection components) the applicant explained that the
components will remain categorized as "long-lived" and will remain subject to aging
management review. For these components, with respect to the applicant's response to
RAI 3.3.2.3-3/3.4.2.3-3, Part 1, the applicant clarified that the elastomeric flexible ventilation
connection components are fabricated of fiberglass, with double coated with neoprene
(polychloroprene) on the internal and external fiberglass surfaces. The staff reviewed the
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applicant's response to 3.3.2.3-3/3.4.2.3-3, Part 1, and finds that it adequately resolved the
question raised in the RAI because the response clearly identified the elastomeric material that
was used in the fabrication of the elastomeric components mentioned in these plant-specific
AMR items. RAI 3.3.2.3-3/3.4.2.3-3, Part 1, is resolved.

In its response to RAI 3.3.2.3-3/3.4.2.3-3, Parts 2 and 3, the applicant stated that according to
the EPRI Structural Tools, Section 7.1.1:

"Neoprene is chemically and structurally similar to natural rubber, and its
mechanical properties are also similar. This resistance to oils, chemicals,
sunlight, weathering, aging and ozone is outstanding. It retains its properties at
temperatures up to 250'F."

The applicant further explained that the EPRI Structural Tools identifies various changes in
elastomer properties that corresponded to the aging effects identified as "cracking" and as
"hardening and loss of strength" in the GALL Report, and that the environmental conditions that
might result in these aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant clarified that neoprene is relatively insensitive to temperature,
ozone, and ultraviolet and ionizing radiation exposure, but the potential for the GALL Report
aging effects of "cracking and "hardening and loss of strength" was not excluded for neoprene
aging evaluations. The applicant explained that it assigned both "Air-indoor uncontrolled" and
"Air with borated water leakage" environments to in-scope components in areas containing
borated water systems. Where the external environment of "Air with borated water leakage'
exists, the environment of "Air-indoor uncontrolled" is also evaluated. However, the applicant
clarified that the presence of boric acid leakage does not result in additional aging effects for
elastomers in general or neoprene specifically, and that as a result of these determination, no
additional aging effects were identified for the neoprene surfaces that are associated specifically
with an air with borated water leakage environment.

The staff noted that the aging effects identified by the applicant for these elastomeric flexible
ventilation connection components were consistent with the aging effects for elastomeric
components listed in Section VII of the GALL Report, Volume 2. Based on this review, the staff
finds that it adequately resolved the staffs inquiry on the aging effects that are applicable to
these elastomeric components because the applicant has identified cracking and changes in the
hardness or strength properties are the aging effects requiring management for the surfaces
that are exposed to either an external air with borated water leakage environment or to fuel oil,
lubricating oil, or closed-cycle cooling water and because the staff has verified that this is in
conformance with the applicable aging effects that are listed for elastomeric components in the
AMRs of Section VII of the GALL Report, Volume 2.

The staff noted that for the elastomeric flexible ventilation, connection components in the BVPS
control area and plant area ventilation systems, the applicant credited its External Surfaces
Monitoring Program to manage cracking and changes in hardness or strength of the elastomeric
flexible ventilation connection components. The staff also noted, that in the applicant's response
to RAI 3.3.2.3-2/3.4.2.3-2, dated July 21, 2008, the applicant clarified that the visual
examinations of these flexible ventilation connection components would be supplemented by
physical manipulations of the components in order to aid with the identification of cracking or
any changes in the hardness or strength properties of the components.
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The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
or that some physical test would need to be coupled to the visual examinations in order to assist
them in revealing the presence of tightly configure cracks in the elastomeric materials. The staff
was also of the opinion that a change in the hardness or strength of the elastomers would either
need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests of these elastomeric components in the applicant's letter of July 21, 2008. Based on the
applicant's response to RAIs 3.3.2.3-2/3.4.2.3-2 and 3.3.2.3-3/3.4.2.3-3 and the applicant's
augmentation of its External Surfaces Monitoring Program, the staff concludes that applicant
has resolved the staff's concerns and that the updated, augmented AMP basis provides an
acceptable basis for managing cracking and changes in material properties in the elastomeric
flexible ventilation components because the augmentation of the AMP to couple the programs
visual examinations with the additional physical manipulations will be capable of assisting the
visual examinations in revealing cracking in the components or any significant changes in the
hardness or strength properties of the materials (i.e., it will be hard to push in on the elastomers
demonstrating a change in hardness, and it will be hard to bend them, demonstrating that the
materials are losing their elasticity or are increasing in strength). The staff evaluation of the
augmented External Surfaces Monitoring Program is given in SER Section 3.0.3.1.9. The staffs
concerns in RAI 3.3.2.3-2/3.4.2.3-2 and RAI 3.3.2.3-3/3.4.2.3-3 are resolved.

Conclusion. On the basis of its review, the staff finds that the applicant appropriately evaluated
the AMR results involving material, environment, AERMs, and AMP combinations that are not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by 10 CFR
54.21 (a)(3).

In LRA table 3.3.2-14, the applicant proposed that piping composed of exposed to soil-EXT
would have no aging effect requiring management and, there would be no aging management
program. The combination of glass and closed cycle cooling water is not a material/environment
combination covered in GALL. However, there are similar material/environment combinations
covered in GALL such as glass exposed to raw water and treated water and no aging effect is
identified for this combination of material and environment and no aging management is
required. This conclusion is based on the fact that no failure due to an aging effect of glass
components in environments free of hydrofluoric acid, caustics, or hot water have been
recorded in industry at the temperatures or during the time periods of concern for extended
operation. For this reason, the staff finds that these line items are acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).
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3.3.2.3.15 Emergency Diesel Generators - Lube Oil System - Summary of Aging Management
Evaluation - LRA Table 3.3.2-15

The staff reviewed LRA Table 3.3.2-15, which summarizes the results of AMR evaluations for
the emergency diesel generators - lube oil system component groups.

In LRA Table 3.3.2-15, the applicant proposed to manage loss of material in aluminum strainer
bodies exposed to lubricating oil using a combination of the Lubricating Oil Analysis Program
(B.2.24) and the One-Time Inspection Program (B.2.30). During its review, the staff noted that
the applicant applied Note G to these items. The staff reviewed the AMR results lines that
reference Note G. The Lubricating Oil Analysis Program was reviewed by the staff in SER
Section 3.0.3.1.13. The One-Time Inspection Program was reviewed by the staff in SER
Section 3.0.3.1.17. Lubricating oil is not an environment covered in the GALL Report for loss of
material of aluminum strainer bodies. However, the staffs evaluation of the Lubricating Oil
Analysis Program finds that it would maintain lubricating oil quality through treatment and
testing, removing impurities conducive to loss of material. Additionally, any evidence of loss of
material would be effectively identified by the One-Time Inspection Program. Therefore, the staff
finds that these line items are acceptable.

In LRA Table 3.3.2-15, the applicant proposed to manage loss of material in aluminum heat
exchanger (fin) exposed to lubricating oil - EXT using a combination of the Lubricating Oil
Analysis Program (B.2.24) and the One-Time Inspection Program (B.2.30). During its review,
the staff noted that the applicant applied Note G to these items. The staff reviewed the AMR
results lines that reference Note G. The Lubricating Oil Analysis Program was reviewed by the
staff in SER Section 3.0.3.1.13. The One-Time Inspection Program was reviewed by the staff in
SER Section 3.0.3.1.17. Lubricating oil - EXT is not an environment covered in the GALL
Report for aluminum heat exchanger (fin) or other heat transfer surfaces for which loss of
material is identified as its aging effect. However, the staff's evaluation of the Lubricating Oil
Analysis Program finds that it would maintain lubricating oil quality through treatment and
testing. Additionally, any evidence of loss of material would be effectively identified by the
One-Time Inspection Program. Therefore, the staff finds that these line items are acceptable.

In LRA Table 3.3.2-15, the applicant proposed to manage reduction of heat transfer in aluminum
heat exchanger (fin) exposed to lubricating oil - EXT using a combination of the Lubricating Oil
Analysis Program (B.2.24) and the One-Time Inspection Program (B.2.30). During its review,
the staff noted that the applicant applied Note G to these items. The staff reviewed the AMR
results lines that reference Note G. The Lubricating Oil Analysis Program was reviewed by the
staff in SER Section 3.0.3.1.13. The One-Time Inspection Program was reviewed by the staff in
SER Section 3.0.3.1.17. Lubricating oil - EXT is not an environment covered in the GALL
Report for aluminum heat exchanger (fin) or other heat transfer surfaces for which reduction of
heat transfer is identified as its aging effect. However, the staff's evaluation of the Lubricating
Oil Analysis Program finds that it would maintain lubricating oil quality through treatment and
testing. Additionally, any evidence of reduction of heat transfer would be effectively identified by
the One-Time Inspection Program. Therefore, the staff finds that these line items are
acceptable.

In LRA Table 3.3.2-15, the applicant proposed to manage reduction of heat transfer in copper
alloy >15% Zn heat exchanger (tube) and heat exchanger (tube/core and tubesheet) exposed to
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results lines that reference Note G. The Lubricating Oil Analysis Program was reviewed by the 
staff in SER Section 3.0.3.1.13. The One-Time Inspection Program was reviewed by the staff in 
SER Section 3.0.3.1.17. Lubricating oil - EXT is not an environment covered in the GALL 
Report for aluminum heat exchanger (fin) or other heat transfer surfaces for which loss of 
material is identified as its aging effect. However, the staff's evaluation of the Lubricating Oil 
Analysis Program finds that it would maintain lubricating oil quality through treatment and 
testing. Additionally, any evidence of loss of material would be effectively identified by the 
One-Time Inspection Program. Therefore, the staff finds that these line items are acceptable. 

In LRA Table 3.3.2-15, the applicant proposed to manage reduction of heat transfer in aluminum 
heat exchanger (fin) exposed to lubricating oil- EXT using a combination of the Lubricating Oil 
Analysis Program (B.2.24) and the One-Time Inspection Program (B.2.30). During its review, 
the staff noted that the applicant applied Note G to these items. The staff reviewed the AMR 
results lines that reference Note G. The Lubricating Oil Analysis Program was reviewed by the 
staff in SER Section 3.0.3.1.13. The One-Time Inspection Program was reviewed by the staff in 
SER Section 3.0.3.1.17. Lubricating oil - EXT is not an environment covered in the GALL 
Report for aluminum heat exchanger (fin) or other heat transfer surfaces for which reduction of 
heat transfer is·identified as its aging effect. However, the staff's evaluation of the Lubricating 
Oil Analysis Program finds that it would maintain lubricating oil quality through treatment and 
testing. Additionally, any evidence of reduction of heat transfer would be effectively identified by 
the One-Time Inspection Program. Therefore, the staff finds that these line items are 
acceptable. 

In LRA Table 3.3.2-15, the applicant proposed to manage reduction of heat transfer in copper 
alloy >15% Zn heat exchanger (tube) and heat exchanger (tube/core and tubesheet) exposed to 
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lubricating oil - EXT using a combination of the Lubricating Oil Analysis Program (B.2.24) and
the One-Time Inspection Program (B.2.30). During its review, the staff noted that the applicant
applied Note H to these items. The staff reviewed the AMR results lines that reference Note H.
The Lubricating Oil Analysis Program was reviewed by the staff in SER Section 3.0.3.1.13. The
One-Time Inspection Program was reviewed by the staff in SER Section 3.0.3.1.17. Reduction
of heat transfer is not an aging effect covered in the GALL Report for copper alloy >15% Zn
heat exchanger (tube) and heat exchanger (tube/core and tubesheet) heat exchanger tubes or
other heat transfer surfaces exposed to lubricating oil. However, the staffs evaluation of the
Lubricating Oil Analysis Program finds that it would maintain lubricating oil quality through
treatment and testing. Additionally, any evidence of reduction of heat transfer would be
effectively identified by the One-Time Inspection Program. Therefore, the staff finds that these
line items are acceptable.

In LRA Table 3.3.2-15, the applicant proposed to manage cracking of the elastomeric flexible
hose exposed to indoor uncontrolled air-EXT environment using the External Surface Monitoring
Program.

Assessment of Applicable Aging Effects. The staff reviewed the applicant's plant-specific AMRs
on cracking of the elastomeric flexible connections components that are exposed to
uncontrolled indoor air against the criteria summarized in this evaluation. The staffs evaluation
of the applicant's identification of aging effects and proposed aging management program are
given in the paragraphs that follow.

The staff verified that the applicant's identification of cracking (including that induced by crazing
or fatigue breakdown) as an applicable AERM for these components was consistent with criteria
for elastomeric degradation in GALL Volume 2 Table IX.F. Based on this review the staff finds
that the applicant's identification that cracking is an applicable AERM for these components is
acceptable because it is in conformance with GALL Volume 2 Table IX.F

The staff noted that the applicant did not identify loss of material due to wear (including wear
induced by abrasion) or chemical decomposition (including that induced by chemical attacks or
weathering) as AERMs for the elastomeric auxiliary components that are exposed, either
internally or externally, to uncontrolled indoor air or dry air.

The staff issued RAI 3.3.2.3-1/3.4.2.3-1 to the applicant and asked the applicant to justify its
basis for concluding that loss of material due to wear (including wear induced by abrasion) or
chemical reaction/decomposition (including that induced by chemical attacks or weathering) are
not AERMs for each elastomeric auxiliary component that is exposed, either internally or
externally, to uncontrolled indoor air or dry air.

In its letter dated July 21, 2008, the applicant explained, that the potential for chemical
degradation of elastomers (other than by exposure to oxygen or ozone) is limited to applications
in which the component contains a liquid or gas other than air. As identified in the response to
RAI-3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant will perform repetitive maintenance tasks prior to the period of extended operation, to
replace the elastomeric non-flexible ventilation connection components identified in LRA
Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived" and
not subject to aging management per 10 CFR 54.21(a)(1)(ii).
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The applicant further explained that the frequency of the repetitive replacement tasks will be
determined based upon manufacturer recommendations and operating experience, and as a
result of replacement on this specified frequency, the flexible hoses in the auxiliary feedwater
system are classified as short-lived and excluded from aging management review. The
applicant explained that the remainder of this response is applicable to the management of
aging in the elastomeric flexible ventilation connections. The staff finds that this is an acceptable
basis for removing the non-flexible ventilation connection components from the scope of an
AMR because the components will be replaced on a specified frequency that is based on the
vendor recommendations for these components and because this meets the staffs LRA
screening basis in 10 CFR 54.21(a)(1)(ii) that components that are replaced on a specified time
frequency or qualified life need not be included within the scope of an AMR.

The applicant explained that it used the EPRI Mechanical Tools and Structural Tools,
supplemented by operating experience reviews, as the primary references to identify potential
aging effects for material-environment combinations. In the EPRI Tools, "wear" is evaluated as a
design consideration, rather than an aging effect. The applicant stated that instances of
significant wear or fretting are not related to normal aging, and are expected to manifest well
before the period of extended operation and be corrected, and that as such, loss of material due
to wear or fretting from normal plant operations is expected to be insufficient and is not
expected to result in loss of component function during the period of extended operation. The
applicant stated that EPRI Tools does not specifically consider loss of material due to wear or
abrasion to be applicable aging mechanisms for internal or external surfaces of elastomers, but
does recommend that LRA applicants evaluated the potential for loss of material to occur in
their elastomeric flexible ventilation components as a result of wear. The applicant stated that its
review of plant-specific operating experience did not identify any elastomeric flexible ventilation
connection components for which loss of material due to wear was determined to be an
additional aging effect that required management.

The staff was of the opinion that the applicant's basis for concluding that wear is not applicable
for the elastomeric flexible ventilation connections would only be valid if the surfaces of these
elastomeric components are not subject to motion against a harder solid surface or against a
viscous liquid. However, the applicant does credit visual examinations of the elastomeric flexible
ventilation components for cracking.

The staff noted however that the visual examinations performed on these elastomeric
components will be capable of detecting any loss of material that may occur in the components
as a result of abrasion or wear and thus are sufficient to detect any wear that could potentially
occur in the components.

In regard to assessing whether the applicant needs to address weathering of the elastomeric
flexible ventilation connections, the staff noted in EPRI Tools, weathering of elastomers is
addressed as an aging mechanism that is encompassed within the aging effect of "change in
material properties." The staff also noted that in GALL Report (i.e., NUREG-1801, Revision 1,
volume 2), Section IX.F, "Selected Definitions and Use of Terms for Describing and
Standardizing Aging Mechanisms," the staff groups "weathering" as an aging mechanism within
the scope of the grouping "Elastomer degradation," and defines "weathering" as "Degradation of
external surfaces of materials when exposed to outside environment." The staff verified that the
BVPS LRA, Sections 3.1, 3.2, 3.3 and 3.4, do not identify any in-scope elastomer components
that are subject to an uncontrolled, air-outdoor environment and that this is supported by the
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information in the plant's UFSAR. Therefore, based on this review, the staff concludes that the
applicant has provided an acceptable basis that it does not need to consider weathering of the
elastomeric flexible ventilation connections because the staff has verified that these
components are not subjected to an uncontrolled, outdoor air environment.

The staff reviewed the applicants response and finds that, chemical degradation of elastomer
components in contact with a liquid or gas other than air, repetitive maintenance tasks will be
performed prior to the period of extended operation and that these components are designated
"short-lived." On the basis that, in accordance with 10 CFR 54.21 (a)(1)(2), "short-lived"
components are not subject to an AMR, the staff finds this acceptable.

The staff also finds that the applicant adequately explains that the aging effect "wear" is a
design consideration and that suitable elastomeric materials are utilized in components subject
to an AMR. The staff finds that the applicant's review of plant-specific operating experience that
did not identify any elastomeric components for which loss of material due to wear, adequately
explains that wear is not an aging effect at BVPS.

The staff reviewed the applicant's response pertaining to weathering and finds that it adequately
explains that it has identified no elastomeric components in an air-outdoor environment and is
therefore not applicable to BVPS.

Assessment of the Applicant's Aging Management Programs or Activities Credited for Aging
Management. The staff noted that the applicant credits its External Surfaces Monitoring
Program to manage the cracking of flexible connection exposed to indoor uncontrolled air. The
AMP in the GALL Report that corresponds to the applicant's External Surfaces Monitoring
Program is GALL AMP XI.M36, "External Surfaces Monitoring." The staff reviewed the program
description and program elements for GALL AMP XI.M36 and noted that the scope of GALL
AMP XI.M36, "External Surfaces Monitoring," is currently limited to the inspection of steel (i.e.,
carbon steel, alloy steel, or cast iron) components in order to manage: (1) loss of material that
may occur in the steel components as a result of general corrosion, pitting corrosion, or crevice
corrosion, or (2) cracking in the coatings that may be to line the external surfaces of these steel
components. The staff noted that GALL AMP XI.M36, "External Surfaces Monitoring," does not
apply to elastomeric components or to the management of cracking in elastomeric components.
Thus, the staff had the following issues with regard to crediting the External Surfaces Monitoring
Program to manage cracking in these elastomeric seals or components:

(1) The scope of the GALL AMP XI.M36, "External Surfaces Monitoring," does not include
elastomeric components nor does it apply to the management of cracking or changes in
material properties that may occur in elastomeric components.

(2) The applicant's program credits only visual examinations of the external seal surfaces as
its basis for managing cracking in the elastomeric surfaces that are exposed, either
internally or externally, to uncontrolled indoor air or dry air. Visual examination
techniques in ASME Code Section Xl, Article IWA-2000 credit only VT-1 visual
examination techniques as being acceptable inspection techniques for managing
cracking. The applicant's program did not: (1) specify whether the visual examination
techniques for cracking would be enhanced VT-1 techniques, or (2) explain how a visual
examination of the external surface could be capable of detecting a subsurface crack or
a crack that only penetrated the internal surface of the component.
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The staff issued RAI 3.3.2.3-2/3.4.2.3-2 to the applicant and asked the applicant to justify its
basis for crediting the External Surfaces Monitoring Program for management of cracking in: (1)
the elastomeric auxiliary system components that are exposed, either internally or externally, to
uncontrolled indoor air or dry air, and (2) the elastomeric flexible hoses in the auxiliary
feedwater systems that are exposed externally to uncontrolled indoor air.

In its response dated July 21, 2008, the applicant explained that, as identified in the response to
RAI-3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant stated that it will perform repetitive maintenance tasks prior to the period of extended
operation, to replace the elastomeric non-flexible ventilation connection components identified in
LRA Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived"
and not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the replacement activities will be
determined based upon manufacturer recommendations and operating experience, and that the
flexible hoses (non-flexible ventilation connection components) in the auxiliary feedwater system
are, therefore, classified as short-lived and excluded from aging management review. The
staff's basis for concluding that the non-flexible ventilation connection components in the
auxiliary systems do not need be subject to an AMR or to any AMPs for aging management has
been discussed previously in the Assessment of Applicable Aging Effects portion of this
evaluation.

In regard to aging management of the elastomeric flexible ventilation connection components,
which are the only remaining elastomeric components subject to aging management, the
applicant credited its External Surfaces Monitoring Program to manage cracking and changes in
material properties of the components. The applicant stated that the External Surfaces
Monitoring Program implements the recommended aging management program elements
described in GALL AMP XI.M36, "External Surfaces Monitoring. The applicant stated that, in
addition to the normal visual examinations that this AMP implements for the external component
surfaces, the program also includes additional physical activities that are beyond the scope of
the GALL AMP XI.M36 recommendations to ensure that any cracking in the elastomers will be
noticed or that any change in the material properties of the elastomers in noticed (such as a
change in strength or hardness of the material).

The applicant stated that the program elements of its AMP are being augmented to include
physical manipulation of elastomeric components that will flex the material. The applicant
clarified that these flexible ventilation connections can be pinched or pushed to create a bend,
and that such physical manipulation can be used to assist the visual examinations of the
program in detecting whether cracks are present in elastomeric surface (i.e., any surface
breaking cracks will open on the outer radius of the bend and become more visible as the outer
surface stretches to accommodate the bend) or to detect whether the elastomer is hardening or
loss strength.

The applicant also clarified that aging of the internal surfaces of elastomers in ventilation
systems is similar to that of the external surfaces, and that the environmental conditions that
result in elastomer aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant stated that the external surfaces are more likely to be
exposed to ultraviolet radiation than internal surfaces, are equally likely to be exposed to
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oxygen, and ozone, and that temperature and ionizing radiation will affect the internal and
external surfaces similarly. Therefore, the based on these bases, the applicant provided its
basis for concluding that the condition of the external elastomeric surfaces are expected to be
representative of the conditions on the component internal surfaces, and that visual inspections
and physical manipulations performed under the External Surfaces Monitoring Program . The
External Surfaces Monitoring Program will be representative of the conditions on the internal
surfaces and will provide reasonable assurance that aging effects of elastomeric components
will be identified and managed prior to loss of ventilation system function.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted-that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
for the detection of cracking or that some physical test would need to be coupled to the visual
examinations in order to assist them in revealing the presence of tightly configure cracks in the
elastomeric materials. The staff was also of the opinion that a change in the hardness or
strength of the elastomers would either need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests in the applicant's letter of July 21, 2008. Based on the applicant's response to RAI 3.3.2.3-
2/3.4.2.3-2 and the applicant's augmentation of its External Surfaces Monitoring Program, the
staff concludes that the applicant has resolved the staffs concern and that the updated,
augmented AMP basis provides an acceptable basis for managing cracking and changes in
material properties in the elastomeric flexible ventilation components because the augmentation
of the AMP to couple the programs visual examinations with the additional physical
manipulations will be capable of assisting the visual examinations in revealing the presence of
any cracking in the components or any significant changes in the hardness or strength of the
materials (i.e., it will be hard to push in on the elastomers demonstrating a change in hardness,
and it will be hard to bend them, demonstrating that the materials are losing their elasticity or
are increasing in strength). The staff evaluation of the augmented External Surfaces Monitoring
Program is given in SER Section 3.0.3.1.9. The staff's concern in RAI 3.3.2.3-2/3.4.2.3-2 is
resolved.

Conclusion. On the basis of its review the staff finds that the applicant appropriately evaluated
the AMR results involving material, environment, AERMs, and AMP combinations that are not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by 10 CFR
54.21 (a)(3).

In LRA Table 3.3.2-15, the applicant states that elastomeric flexible hose exposed to lubricating
oil experiences no aging effect requiring management, and therefore does not require an aging
management program.
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Conclusion. On the basis of its review the staff finds that the applicant appropriately evaluated 
the AMR results involving material, environment, AERMs, and AMP combinations that are not 
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the 
effects of aging will be adequately managed so that the intended function(s) will be maintained 
consistent with the CLB for the period of extended operation, as required by 10 CFR 
54.21(a)(3). 

In LRA Table 3.3.2-15, the applicant states that elastomeric flexible hose exposed to lubricating 
oil experiences no aging effect requiring management, and therefore does not require an aging 
management program. 
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Staff Evaluation

Assessment. The staff reviewed the applicant's plant-specific AMRs for the elastomeric auxiliary
system components that are exposed to either an external air with borated water leakage
environment or to fuel oil, lubricating oil, or closed-cycle cooling water against the criteria
summarized in this evaluation. The staff's evaluation of the applicant's identification of aging
effects and proposed aging management program are given in the subsections to this Staff
Evaluation.

The staff reviewed the applicant's AMRs for the component-elastomer-environment
combinations listed in Table 3.3.2.3-2 above against the staff's criteria that have been
summarized in this section. The staff noted that the applicant did not provide any technical
bases in the LRA to support its determination that there are not any AERMs for: (1) the
elastomeric auxiliary system components that are exposed to either an external air with borated
water leakage environment or to fuel oil, lubricating oil, or closed-cycle cooling water, and (2)
the elastomeric flexible hoses in the auxiliary feedwater systems that are exposed to either
lubricating oil or externally to an borated water leakage environment. The component-
elastomer-environment combinations for the applicable auxiliary system AMRs have been listed
in Table 3.3.2.3-2 above. The staff issued RAI 3.3.2.3-3/3.4.2.3-3 to request identification of the
specific elastomeric materials that were used in fabrication of the elastomeric components listed
in these auxiliary AMR items (and for the flexible hoses in the auxiliary feedwater systems) and
to provide a more detailed technical basis on whether there are any AERMs for the component-
elastomer material-environment combinations in these AMRs.

The applicant responded to RAI 3.3.2.3-3/3.4.2.3-3 in a letter dated July 21, 2008. In its
response, the applicant stated that BVPS LRA is revised to include a new License Renewal
Future Commitment to address elastomeric components. The applicant clarified that with the
exception of elastomeric flexible ventilation connection components in the control area and plant
are ventilation systems, the applicant will perform repetitive maintenance tasks and periodic
replacement of the elastomeric components identified in LRA Sections 3.1, 3.2, 3.3, and 3.4
prior to the period of extended operation, such that the components are classified as "short-
lived" and not subject to aging management per 10 CFR 54.21(a)(1)(ii). The applicant also
identified that the frequency of the repetitive tasks will be determined based upon manufacturer
recommendations and operating experience. The staff noted that replacing these elastomeric
components on a frequency that is consistent with the vendor recommendations provides an
acceptable basis for replacing these components on a specified qualified life. The staff verified
that, in the applicant's letter of July 21, 2008, the applicant appropriately amended the LRA to
delete the AMRs for these components from the scope of the LRA and to instead amend the
application to incorporate these components into a periodic replacement program under LRA
Commitment No. 21 in UFSAR Supplement Table A.4-1 for Unit and Commitment No. 23 in
UFSAR Supplement Table A.5-1 for Unit 2. Thus, based on this review, the staff finds this to be
an acceptable basis for not including these elastomeric components within the scope of an AMR
because the components will be replaced on a specified qualified life for the components such
that the components are not required to be subject to an aging management review in
accordance with the requirements of 10 CFR 54.21(a)(1)(i) and (ii).

For the elastomeric flexible connection components in the control area and plant area ventilation
systems (i.e. flexible ventilation connection components) the applicant explained that the
components will remain categorized as "long-lived" and will remain subject to aging
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management review. For these components, with respect to the applicant's response to
RAI 3.3.2.3-3/3.4.2.3-3, Part 1, the applicant clarified that the elastomeric flexible ventilation
connection components are fabricated of fiberglass, with double coated with neoprene
(polychloroprene) on the internal and external fiberglass surfaces. The staff reviewed the
applicant's response to 3.3.2.3-3/3.4.2.3-3, Part 1, and finds that it adequately resolved the
question raised in the RAI because the response clearly identified the elastomeric material that
was used in the fabrication of the elastomeric components mentioned in these plant-specific
AMR items. RAI 3.3.2.3-3/3.4.2.3-3, Part 1, is resolved.

In its response to RAI 3.3.2.3-3/3.4.2.3-3,, Parts 2 and 3, the applicant stated that according to
the EPRI Structural Tools, Section 7.1.1:

"Neoprene is chemically and structurally similar to natural rubber, and its
mechanical properties are also similar. This resistance to oils, chemicals,
sunlight, weathering, aging and ozone is outstanding. It retains its properties at
temperatures up to 250°F."

The applicant further explained that the EPRI Structural Tools identifies various changes in
elastomer properties that corresponded to the aging effects identified as "cracking" and as
"hardening and loss of strength" in the GALL Report, and that the environmental conditions that
might result in these aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant clarified that neoprene is relatively insensitive to temperature,
ozone, and ultraviolet and ionizing radiation exposure, but the potential for the GALL Report
aging effects of "cracking and "hardening and loss of strength" was not excluded for neoprene
aging evaluations. The applicant explained that it assigned both "Air-indoor uncontrolled" and
"Air with borated water leakage" environments to in-scope components in areas containing
borated water systems. Where the external environment of "Air with borated water leakage'
exists, the environment of "Air-indoor uncontrolled" is also evaluated. However, the applicant
clarified that the presence of boric acid leakage does not result in additional aging effects for
elastomers in general or neoprene specifically, and that as a result of these determination, no
additional aging effects were identified for the neoprene surfaces that are associated specifically
with an air with borated water leakage environment.

The staff noted that the aging effects identified by the applicant for these elastomeric flexible
ventilation connection components were consistent with the aging effects for elastomeric
components listed in Section VII of the GALL Report, Volume 2. Based on this review, the staff
finds that it adequately resolved the staffs inquiry on the aging effects that are applicable to
these elastomeric components because the applicant has identified cracking and changes in the
hardness or strength properties are the aging effects requiring management for the surfaces
that are exposed to either an external air with borated water leakage environment or to fuel oil,
lubricating oil, or closed-cycle cooling water and because the staff has verified that this is in
conformance with the applicable aging effects that are listed for elastomeric components in the
AMRs of Section VII of the GALL Report, Volume 2.

The staff noted that for the elastomeric flexible ventilation connection components in the BVPS
control area and plant area ventilation systems, the applicant credited its External Surfaces
Monitoring Program to manage cracking and changes in hardness or strength of the elastomeric
flexible ventilation connection components. The staff also noted, that in the applicant's response
to RAI 3.3.2.3-2/3.4.2.3-2, dated July 21, 2008, the applicant clarified that the visual

3-433

management review. For these components, with respect to the applicant's response to 
RAI 3.3.2.3-3/3.4.2.3-3, Part 1, the applicant clarified that the elastomeric flexible ventilation 
connection components are fabricated of fiberglass, with double coated with neoprene 
(polychloroprene) on the internal and external fiberglass surfaces. The staff reviewed the 
applicant's response to 3.3.2.3-3/3.4.2.3-3, Part 1, and finds that it adequately resolved the 
question raised in the RAI because the response clearly identified the elastomeric material that 
was used in the fabrication of the elastomeric components mentioned in these plant-specific 
AMR items. RAI 3.3.2.3-3/3.4.2.3-3, Part 1, is resolved. 

In its response to RAI 3.3.2.3-3/3.4.2.3-3" Parts 2 and 3, the applicant stated that according to 
the EPRI Structural Tools, Section 7.1.1: 

"Neoprene is chemically and structurally similar to natural rubber, and its 
mechanical properties are also similar. This resistance to oils, chemicals, 
sunlight, weathering, aging and ozone is outstanding. It retains its properties at 
temperatures up to 250°F." 

The applicant further explained that the EPRI Structural·Tools identifies various changes in 
elastomer properties that corresponded to the aging effects identified as "cracking" and as 
"hardening and loss of strength" in the GALL Report, and that the environmental conditions that 
might result in these aging effects are related to temperature, ozone, and ultraviolet or ionizing 
radiation exposure. The applicant clarified that neoprene is relatively insensitive to temperature, 
ozone, and ultraviolet and ionizing radiation exposure, but the potential for the GALL Report 
aging effects of "cracking and "hardening and loss of strength" was not excluded for neoprene 
aging evaluations. The applicant explained that it assigned both "Air-indoor uncontrolled" and 
"Air with borated water leakage" environments to in-scope components in areas containing 
borated water systems. Where the external environment of "Air with borated water leakage' 
exists,the environment of "Air-indoor uncontrolled" is also evaluated. However, the applicant 
clarified that the presence of boric acid leakage does not result in additional aging effects for 
elastomers in general or neoprene specifically, and that as a result of these determination, no 
additional aging effects were identified for the neoprene surfaces that are associated specifically 
with an air with borated water leakage environment. 

The staff noted that the aging effects identified by the applicant for these elastomeric flexible 
ventilation connection components were consistent with the aging effects for elastomeric 
components listed in Section VII of the GALL Report, Volume 2. Based on this review, the staff 
finds that it adequately resolved the staffs inquiry on the aging effects that are applicable to 
these elastomeric components because the applicant has identified cracking and changes in the 
hardness or strength properties are the aging effects requiring management for the surfaces 
that are exposed to either an external air with borated water leakage environment or to fuel oil, 
lubricating oil, or closed-cycle cooling water and because the staff has verified that this is in 
conformance with the applicable aging effects that are listed for elastomeric components in the 
AMRs of Section VII of the GALL Report, Volume 2. 

The staff noted that for the elastomeric flexible ventilation connection components in the BVPS 
control area and plant area ventilation systems, the applicant credited its External Surfaces 
Monitoring Program to manage cracking and changes in hardness or strength of the elastomeric 
flexible ventilation connection components. The staff also noted, that in the applicant's response 
to RAI 3.3.2.3-2/3.4.2.3-2, dated July 21, 2008, the applicant clarified that the visual 

3-433 



examinations of these flexible ventilation connection components would be supplemented by
physical manipulations of the components in order to aid with the identification of cracking or
any changes in the hardness or strength properties of the components.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
or that some physical test would need to be coupled to the visual examinations in order to assist
them in revealing the presence of tightly configure cracks in the elastomeric materials. The staff
was also of the opinion that a change in the hardness or strength of the elastomers would either
need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests of these elastomeric components in the applicant's letter of July 21, 2008. Based on the
applicant's response to RAIs 3.3.2.3-2/3.4.2.3-2 and 3.3.2.3-3/3.4.2.3-3 and the applicant's
augmentation of its External Surfaces Monitoring Program, the staff concludes that applicant
has resolved the staff's concerns and that the updated, augmented AMP basis provides an
acceptable basis for managing cracking and changes in material properties in the elastomeric
flexible ventilation components because the augmentation of the AMP to couple the programs
visual examinations with the additional physical manipulations will be capable of assisting the
visual examinations in revealing cracking in the components or any significant changes in the
hardness or strength properties of the materials (i.e., it will be hard to push in on the elastomers
demonstrating a change in hardness, and it will be hard to bend them, demonstrating that the
materials are losing their elasticity or are increasing in strength). The staff evaluation of the
augmented External Surfaces Monitoring Program is given in SER Section 3.0.3.1.9. The staffs
concerns in RAI 3.3.2.3-2/3.4.2.3-2 and RAI 3.3.2.3-3/3.4.2.3-3 are resolved.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.16 Emergency Diesel Generators - Water Cooling System - Summary of Aging
Management Evaluation - LRA Table 3.3.2-16

The staff reviewed LRA Table 3.3.2-16, which summarizes the results of AMR evaluations for
the emergency diesel generators - water cooling system component groups.

In LRA Table 3.3.2-16, the applicant proposed to manage reduction of heat transfer in copper
alloy >15% Zn heat exchanger (tube) exposed to lubricating oil - EXT using a combination of
the Lubricating Oil Analysis Program (B.2.24) and the One-Time Inspection Program (B.2.30).
During its review, the staff noted that the applicant applied Note H to these items. The staff
reviewed the AMR results lines that reference Note H. The Lubricating Oil Analysis Program
was reviewed by the staff in SER Section 3.0.3.1.13. The One-Time Inspection Program was
reviewed by the staff in SER Section 3.0.3.1.17. Reduction of heat transfer is not an aging effect
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covered in the GALL Report for copper alloy >15% Zn heat exchanger (tube) heat exchanger
tubes or other heat transfer surfaces exposed to lubricating oil. However, the staffs evaluation
of the Lubricating Oil Analysis Program finds that it would maintain lubricating oil quality through
treatment and testing. Additionally, any evidence of reduction of heat transfer would be
effectively identified by the One-Time Inspection Program. Therefore, the staff finds that these
line items are acceptable.

In LRA Table 3.3.2-16, the applicant proposed to manage cracking of the elastomeric flexible
hose exposed to indoor uncontrolled air-EXT environment using the External Surface Monitoring
Program.

Assessment of Applicable Aging Effects. The staff reviewed the applicant's plant-specific AMRs
on cracking of the elastomeric flexible connections components that are exposed to
uncontrolled indoor air against the criteria summarized in this evaluation. The staffs evaluation
of the applicant's identification of aging effects and proposed aging management program are
given in the paragraphs that follow.

The staff verified that the applicant's identification of cracking (including that induced by crazing
or fatigue breakdown) as an applicable AERM for these components was consistent with criteria
for elastomeric degradation in GALL Volume 2 Table IX.F. Based on this review the staff finds
that the applicant's identification that cracking is an applicable AERM for these components is
acceptable because it is in conformance with GALL Volume 2 Table IX.F

The staff noted that the applicant did not identify loss of material due to wear (including wear
induced by abrasion) or chemical decomposition (including that induced by chemical attacks or
weathering) as AERMs for the elastomeric auxiliary components that are exposed, either
internally or externally, to uncontrolled indoor air or dry air.

The staff issued RAI 3.3.2.3-1/3.4.2.3-1 to the applicant and asked the applicant to justify its
basis for concluding that loss of material due to wear (including wear induced by abrasion) or
chemical reaction/decomposition (including that induced by chemical attacks or weathering) are
not AERMs for each elastomeric auxiliary component that is exposed, either internally or
externally, to uncontrolled indoor air or dry air.

In its letter dated July 21, 2008, the applicant explained, that the potential for chemical
degradation of elastomers (other than by exposure to oxygen or ozone) is limited to applications
in which the component contains a liquid or gas other than air. As identified in the response to
RAI-3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant will perform repetitive maintenance tasks prior to the period of extended operation, to
replace the elastomeric non-flexible ventilation connection components identified in LRA
Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived" and
not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the repetitive replacement tasks will be
determined based upon manufacturer recommendations and operating experience, and as a
result of replacement on this specified frequency, the flexible hoses in the auxiliary feedwater
system are classified as short-lived and excluded from aging management review. The
applicant explained that the remainder of this response is applicable to the management of
aging in the elastomeric flexible ventilation connections. The staff finds that this is an acceptable
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basis for removing the non-flexible ventilation connection components from the scope of an
AMR because the components will be replaced on a specified frequency that is based on the
vendor recommendations for these components and because this meets that staff's LRA
screening basis in 10 CFR 54.21(a)(1)(ii) that components that are replaced on a specified time
frequency or qualified life need not be included within the scope of an AMR.

The applicant explained that it used the EPRI Mechanical Tools and Structural Tools,
supplemented by operating experience reviews, as the primary references to identify potential
aging effects for material-environment combinations. In the EPRI Tools, "wear" is evaluated as a
design consideration, rather than an aging effect. The applicant stated that instances of
significant wear or fretting are not related to normal aging, and are expected to manifest well
before the period of extended operation and be corrected, and that as such, loss of material due
to wear or fretting from normal plant operations is expected to be insufficient and is not
expected to result in loss of component function during the period of extended operation. The
applicant stated that EPRI Tools does not specifically consider loss of material due to wear or
abrasion to be applicable aging mechanisms for internal or external surfaces of elastomers, but
does recommend that LRA applicants evaluated the potential for loss of material to occur in
their elastomeric flexible ventilation components as a result of wear. The applicant stated that its
review of plant-specific operating experience did not identify any elastomeric flexible ventilation
connection components for which loss of material due to wear was determined to be an
additional aging effect that required management.

The staff was of the opinion that the applicant's basis for concluding that wear is not applicable
for the elastomeric flexible ventilation connections would only be valid if the surfaces of these
elastomeric components are not subject to motion against a harder solid surface or against a
viscous liquid. However, the applicant does credit visual examinations of the elastomeric flexible
ventilation components for cracking. The staff noted however that the visual examinations
performed on these elastomeric components will be capable of detecting any loss of material
that may occur in the components as a result of abrasion or wear and thus are sufficient to
detect any wear that could potentially occur in the components.

In regard to assessing whether the applicant needs to address weathering of the elastomeric
flexible ventilation connections, the staff noted in EPRI Tools, weathering of elastomers is
addressed as an aging mechanism that is encompassed within the aging effect of "change in
material properties." The staff also noted that in GALL Report (i.e., NUREG-1801, Revision 1,
volume 2), Section IX.F, "Selected Definitions and Use of Terms for Describing and
Standardizing Aging Mechanisms," the staff groups "weathering" as an aging mechanism within
the scope of the grouping "Elastomer degradation," and defines "weathering" as "Degradation of
external surfaces of materials when exposed to outside environment." The staff verified that the
BVPS LRA, Sections 3.1, 3.2, 3.3 and 3.4, do not identify any in-scope elastomer components
that are subject to an uncontrolled, air-outdoor environment and that this is supported by the
information in the plant's UFSAR. Therefore, based on this review, the staff concludes that the
applicant has provided an acceptable basis that it does not need to consider weathering of the
elastomeric flexible ventilation connections because the staff has verified that these
components are not subjected to an uncontrolled, outdoor air environment.

The staff reviewed the applicants response and finds that, chemical degradation of elastomer
components in contact with a liquid or gas other than air, repetitive maintenance tasks will be
performed prior to the period of extended operation and that these components are designated
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"short-lived." On the basis that, in accordance with 10 CFR 54.21(a)(1)(2), "short-lived"
components are not subject to an AMR, the staff finds this acceptable.

The staff also finds that the applicant adequately explains that the aging effect "wear" is a
design consideration and that suitable elastomeric materials are utilized in components subject
to an AMR. The staff finds that the applicant's review of plant-specific operating experience that
did not identify any elastomeric components for which loss of material due to wear, adequately
explains that wear is not an aging effect at BVPS.

The staff reviewed the applicant's response pertaining to weathering and finds that it adequately
explains that it has identified no elastomeric components in an air-outdoor environment and is
therefore not applicable to BVPS.

Assessment of the Applicant's Agingq Managqement Progqrams or Activities Credited for Agingq
Management. The staff noted that the applicant credits its External Surfaces Monitoring
Program to manage the cracking of flexible connection exposed to indoor uncontrolled air. The
AMP in the GALL Report that corresponds to the applicant's External Surfaces Monitoring
Program is GALL AMP XI.M36, "External Surfaces Monitoring." The staff reviewed the program
description and program elements for GALL AMP XI.M36 and noted that the scope of GALL
AMP XI.M36, "External Surfaces Monitoring," is currently limited to the inspection of steel (i.e.,
carbon steel, alloy steel, or cast iron) components in order to manage: (1) loss of material that
may occur in the steel components as a result of general corrosion, pitting corrosion, or crevice
corrosion, or (2) cracking in the coatings that may be to line the external surfaces of these steel
components. The staff noted that GALL AMP XI.M36, "External Surfaces Monitoring," does not
apply to elastomeric components or to the management of cracking in elastomeric components.
Thus, the staff had the following issues with regard to crediting the External Surfaces Monitoring
Program to manage cracking in these elastomeric seals or components:

(1) The scope of the GALL AMP XL.M36, "External Surfaces Monitoring," does not include
elastomeric components nor does it apply to the management of cracking or changes in
material properties that may occur in elastomeric components.

(2) The applicant's program credits only visual examinations of the external seal surfaces as
its basis for managing cracking in the elastomeric surfaces that are exposed, either
internally or externally, to uncontrolled indoor air or dry air. Visual examination
techniques in ASME Code Section Xl, Article IWA-2000 credit only VT-1 visual
examination techniques as being acceptable inspection techniques for managing
cracking. The applicant's program did not: (1) specify whether the visual examination
techniques for cracking would be enhanced VT-1 techniques, or (2) explain how a visual
examination of the external surface could be capable of detecting a subsurface crack or
a crack that only penetrated the internal surface of the component.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 to the applicant and asked the applicant to justify its
basis for crediting the External Surfaces Monitoring Program for management of cracking in: (1)
the elastomeric auxiliary system components that are exposed, either internally or externally, to
uncontrolled indoor air or dry air, and (2) the elastomeric flexible hoses in the auxiliary
feedwater systems that are exposed externally to uncontrolled indoor air.
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"short-lived." On the basis that, in accordance with 10 CFR 54.21 (a)(1 )(2), "short-lived" 
components are not subject to an AMR, the staff finds this acceptable. 

The staff also finds that the applicant adequately explains that the aging effect "wear" is a 
design consideration and that suitable elastomeric materials are utilized in components subject 
to an AMR. The staff finds that the applicant's review of plant-specific operating experience that 
did not identify any elastomeric components for which loss of material due to wear, adequately 
explains that wear is not an aging effect at BVPS. 

The staff reviewed the applicant's response pertaining to weathering and finds that it adequately 
explains that it has identified no elastomeric components in an air-outdoor environment and is 
therefore not applicable to BVPS. 

Assessment of the Applicant's Aging Management Programs or Activities Credited for Aging 
Management. The staff noted that the applicant credits its External Surfaces Monitoring 
Program to manage the cracking of flexible connection exposed to indoor uncontrolled air. The 
AMP in the GALL Report that corresponds to the applicant's External Surfaces Monitoring 
Program is GALL AMP XI.M36, "External Surfaces Monitoring." The staff reviewed the program 
description and program elements for GALL AMP XI.M36 and noted that the scope of GALL 
AMP XI.M36, "External Surfaces Monitoring," is currently limited to the inspection of steel (Le., 
carbon steel, alloy steel, or cast iron) components in order to manage: (1) loss of material that 
may occur in the steel components as a result of general corrosion, pitting corrosion, or crevice 
corrosion, or (2) cracking in the coatings that may be to line the external surfaces of these steel 
components. The staff noted that GALL AMP XI.M36, "External Surfaces Monitoring," does not 
apply to elastomeric components or to the management of cracking in elastomeric components. 
Thus, the staff had the following issues with regard to crediting the External Surfaces Monitoring 
Program to manage cracking in these elastomeric seals or components: 

(1) The scope of the GALL AMP XI.M36, "External Surfaces Monitoring," does not include 
elastomeric components nor does it apply to the management of cracking or changes in 
material properties that may occur in elastomeric components. 

(2) The applicant's program credits only visual examinations of the external seal surfaces as 
its basis for managing cracking in the elastomeric surfaces that are exposed, either 
internally or externally, to uncontrolled indoor air or dry air. Visual examination 
techniques in ASME Code Section XI, Article IWA-2000 credit only VT-1 visual 
examination techniques as being acceptable inspection techniques for managing 
cracking. The applicant's program did not: (1) specify whether the visual examination 
techniques for cracking would be enhanced VT-1 techniques, or (2) explain how a visual 
examination of the external surface could be capable of detecting a subsurface crack or 
a crack that only penetrated the internal surface of the component. 

The staff issued RAI 3.3.2.3-2/3.4.2.3·2 to the applicant and asked the applicant to justify its 
basis for crediting the External Surfaces Monitoring Program for management of cracking in: (1) 
the elastomeric auxiliary system components that are exposed, either internally or externally, to 
uncontrolled indoor air or dry air, and (2) the elastomeric flexible hoses in the auxiliary 
feedwater systems that are exposed externally to uncontrolled indoor air. 

3-437 



In its response dated July 21, 2008, the applicant explained that, as identified in the response to
RAI-3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant stated that it will perform repetitive maintenance tasks prior to the period of extended
operation, to replace the elastomeric non-flexible ventilation connection components identified in
LRA Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived"
and not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the replacement activities will be
determined based upon manufacturer recommendations and operating experience, and that the
flexible hoses (non-flexible ventilation connection components) in the auxiliary feedwater system
are, therefore, classified as short-lived and excluded from aging management review. The
staff's basis for concluding that the non-flexible ventilation connection components in the
auxiliary systems do not need to be subject to an AMR or to any AMPs for aging management
has been discussed previously in the Assessment of Applicable Aging Effects portion of this
evaluation.

In regard to aging management of the elastomeric flexible ventilation connection components,
which are the only remaining elastomeric components subject to aging management, the
applicant credited its External Surfaces Monitoring Program to manage cracking and changes in
material properties of the components. The applicant stated that the External Surfaces
Monitoring Program implements the recommended aging management program elements
described in GALL AMP XI.M36, "External Surfaces Monitoring.
The applicant stated that, in addition to the normal visual examinations that this
AMP implements for the external component surfaces, the program also includes additional
physical activities that are beyond the scope of the GALL AMP XI.M36 recommendations to
ensure that any cracking in the elastomers will be noticed or that any change in the material
properties of the elastomers in noticed (such as a change in strength or hardness of the
material).

The applicant stated that the program elements of its AMP are being augmented to include
physical manipulation of elastomeric components that will flex the material. The applicant
clarified that these flexible ventilation connections can be pinched or pushed to create a bend,
and that such physical manipulation can be used to assist the visual examinations of the
program in detecting whether cracks are present in elastomeric surface (i.e., any surface
breaking cracks will open on the outer radius of the bend and become more visible as the outer
surface stretches to accommodate the bend) or to detect whether the elastomer is hardening or
loss strength.

The applicant also clarified that aging of the internal surfaces of elastomers in ventilation
systems is similar to that of the external surfaces, and that the environmental conditions that
result in elastomer aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant stated that the external surfaces are more likely to be
exposed to ultraviolet radiation than internal surfaces, are equally likely to be exposed to
oxygen, and ozone, and that temperature and ionizing radiation will affect the internal and
external surfaces similarly. Therefore, the based on these bases, the applicant provided its
basis for concluding that the condition of the external elastomeric surfaces are expected to be
representative of the conditions on the component internal surfaces, and that visual inspections
and physical manipulations performed under the External Surfaces Monitoring Program . The
External Surfaces Monitoring Program will be representative of the conditions on the internal
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surfaces and will provide reasonable assurance that aging effects of elastomeric components
will be identified and managed prior to loss of ventilation system function.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
for the detection of cracking or that some physical test would need to be coupled to the visual
examinations in order to assist them in revealing the presence of tightly configure cracks in the
elastomeric materials. The staff was also of the opinion that a change in the hardness or
strength of the elastomers would either need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests in the applicant's letter of July 21, 2008. Based on the applicant's response to
RAI 3.3.2.3-2/3.4.2.3-2 and the applicant's augmentation of its External Surfaces Monitoring
Program, the staff concludes that applicant has resolved the staffs concern and that the
updated, augmented AMP basis provides an acceptable basis for managing cracking and
changes in material properties in the elastomeric flexible ventilation components because the
augmentation of the AMP to couple the programs visual examinations with the additional
physical manipulations will be capable of assisting the visual examinations in revealing the
presence of any cracking in the components or any significant changes in the hardness or
strength of the materials (i.e., it will be hard to push in on the elastomers demonstrating a
change in hardness, and it will be hard to bend them, demonstrating that the materials are
losing their elasticity or are increasing in strength). The staff evaluation of the augmented
External Surfaces Monitoring Program is given in SER Section 3.0.3.1.9. The staff's concern in
RAI 3.3.2.3-2/3.4.2.3-2 is resolved.

Conclusion. On the basis of its review the staff finds that the applicant appropriately evaluated
the AMR results involving material, environment, AERMs, and AMP combinations that are not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

In LRA Table 3.3.2-16, the applicant states that elastomeric flexible hose exposed to closed
cycle cooling water experiences no aging effect requiring management, and therefore does not
require an aging management program.

Staff Evaluation

Assessment. The staff reviewed the applicant's plant-specific AMRs for the elastomeric auxiliary
system components that are exposed to either an external air with borated water leakage
environment or to fuel oil, lubricating oil, or closed-cycle cooling water against the criteria
summarized in this evaluation. The staffs evaluation of the applicant's identification of aging
effects and proposed aging management program are given in the subsections to this Staff
Evaluation.
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The staff reviewed the applicant's AMRs for the component-elastomer-environment
combinations listed in Table 3.3.2.3-2 above against the staffs criteria that have been
summarized in this section. The staff noted that the applicant did not provide any technical
bases in the LRA to support its determination that there are not any AERMs for: (1) the
elastomeric auxiliary system components that are exposed to either an external air with borated
water leakage environment or to fuel oil, lubricating oil, or closed-cycle cooling water, and (2)
the elastomeric flexible hoses in the auxiliary feedwater systems that are exposed to either
lubricating oil or externally to an borated water leakage environment. The component-
elastomer-environment combinations for the applicable auxiliary system AMRs have been listed
in Table 3.3.2.3-2 above. The staff issued RAI 3.3.2.3-3/3.4.2.3-3 to request identification of the
specific elastomeric materials that were used in fabrication of the elastomeric components listed
in these auxiliary AMR items (and for the flexible hoses in the auxiliary feedwater systems) and
to provide a more detailed technical basis on whether there are any AERMs for the component-
elastomer material-environment combinations in these AMRs.

The applicant responded to RAI 3.3.2.3-3/3.4.2.3-3 in a letter dated July 21, 2008. In its
response, the applicant stated that BVPS LRA is revised to include a new License Renewal
Future Commitment to address elastomeric components. The applicant clarified that with the
exception of elastomeric flexible ventilation connection components in the control area and plant
are ventilation systems, the applicant will perform repetitive maintenance tasks and periodic
replacement of the elastomeric components identified in LRA Sections 3.1, 3.2, 3.3, and 3.4
prior to the period of extended operation, such that the components are classified as "short-
lived" and not subject to aging management per 10 CFR 54.21(a)(1)(ii). The applicant also
identified that the frequency of the repetitive tasks will be determined based upon manufacturer
recommendations and operating experience. The staff noted that replacing these elastomeric
components on a frequency that is consistent with the vendor recommendations provides an
acceptable basis for replacing these components on a specified qualified life. The staff verified
that, in the applicant's letter of July 21, 2008, the applicant appropriately amended the LRA to
delete the AMRs for these components from the scope of the LRA and to instead amend the
application to incorporate these components into a periodic replacement program under LRA
Commitment No. 21 in UFSAR Supplement Table A.4-1 for Unit and Commitment No. 23 in
UFSAR Supplement Table A.5-1 for Unit 2. Thus, based on this review, the staff finds this to be
an acceptable basis for not including these elastomeric components within the scope of an AMR
because the components will be replaced on a specified qualified life for the components such
that the components are not required to be subject to an aging management review in
accordance with the requirements of 10 CFR 54.21(a)(1)(i) and (ii).

For the elastomeric flexible connection components in the control area and plant area ventilation
systems (i.e. flexible ventilation connection components) the applicant explained that the
components will remain categorized as "long-lived" and will remain subject to aging
management review. For these components, with respect to the applicant's response to
RAI 3.3.2.3-3/3.4.2.3-3, Part 1, the applicant clarified that the elastomeric flexible ventilation
connection components are fabricated of fiberglass, with double coated with neoprene
(polychloroprene) on the internal and external fiberglass surfaces. The staff reviewed the
applicant's response to 3.3.2.3-3/3.4.2.3-3, Part 1, and finds that it adequately resolved the
question raised in the RAI because the response clearly identified the elastomeric material that
was used in the fabrication of the elastomeric components mentioned in these plant-specific
AMR items. RAI 3.3.2.3-3/3.4.2.3-3, Part 1, is resolved.
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because the components will be replaced on a specified qualified life for the components such 
that the components are not required to be subject to an aging management review in 
accordancewith the requirements of 10 CFR 54.21(a)(1)(i) and (ii). 

For the elastomeric flexible connection components in the control area and plant area ventilation 
systems (Le. flexible ventilation connection components) the applicant explained that the 
components will remain categorized as "long-lived" and will remain subject to aging 
management review. For these components, with respect to the applicant's response to 
RAI 3.3.2.3-3/3.4.2.3-3, Part 1, the applicant clarified that the elastomeric flexible ventilation 
connection components are fabricated of fiberglass, with double coated with neoprene 
(polychloroprene) on the internal and external fiberglass surfaces. The staff reviewed the 
applicant's response to 3.3.2.3-3/3.4.2.3-3, Part 1, and finds that it adequately resolved the 
question raised in the RAI because the response clearly identified the elastomeric material that 
was used in the fabrication of the elastomeric components mentioned in these plant-specific 
AMR items. RAI 3.3.2.3-3/3.4.2.3-3, Part 1, is resolved. 

3-440 



In its response to RAI 3.3.2.3-3/3.4.2.3-3, Parts 2 and 3, the applicant stated that according to
the EPRI Structural Tools, Section 7.1.1:

"Neoprene is chemically and structurally similar to natural rubber, and its
mechanical properties are also similar. This resistance to oils, chemicals,
sunlight, weathering, aging and ozone is outstanding. It retains its properties at
temperatures up to 250°F."

The applicant further explained that the EPRI Structural Tools identifies various changes in
elastomer properties that corresponded to the aging effects identified as "cracking" and as
"hardening and loss of strength" in the GALL Report, and that the environmental conditions that
might result in these aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant clarified that neoprene is relatively insensitive to temperature,
ozone, and ultraviolet and ionizing radiation exposure, but the potential for the GALL Report
aging effects of "cracking and "hardening and loss of strength" was not excluded for neoprene
aging evaluations. The applicant explained that it assigned both "Air-indoor uncontrolled" and
"Air with borated water leakage" environments to in-scope components in areas containing
borated water systems. Where the external environment of "Air with borated water leakage'
exists, the environment of "Air-indoor uncontrolled" is also evaluated. However, the applicant
clarified that the presence of boric acid leakage does not result in additional aging effects for
elastomers in general or neoprene specifically, and that as a result of these determination, no
additional aging effects were identified for the neoprene surfaces that are associated specifically
with an air with borated water leakage environment.

The staff noted that the aging effects identified by the applicant for these elastomeric flexible
ventilation connection components were consistent with the aging effects for elastomeric
components listed in Section VII of the GALL Report, Volume 2. Based on this review, the staff
finds that it adequately resolved the staffs inquiry on the aging effects that are applicable to
these elastomeric components because the applicant has identified cracking and changes in the
hardness or strength properties are the aging effects requiring management for the surfaces
that are exposed to either an external air with borated water leakage environment or to fuel oil,
lubricating oil, or closed-cycle cooling water and because the staff has verified that this is in
conformance with the applicable aging effects that are listed for elastomeric components in the
AMRs of Section VII of the GALL Report, Volume 2.

The staff noted that for the elastomeric flexible ventilation connection components in the BVPS
control area and plant area ventilation systems, the applicant credited its External Surfaces
Monitoring Program to manage cracking and changes in hardness or strength of the elastomeric
flexible ventilation connection components. The staff also noted, that in the applicant's response
to RAI 3.3.2.3-2/3.4.2.3-2, dated July 21, 2008, the applicant clarified that the visual
examinations of these flexible ventilation connection components would be supplemented by
physical manipulations of the components in order to aid with the identification of cracking or
any changes in the hardness or strength properties of the components.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed

3-441

In its response to RAI 3.3.2.3-3/3.4.2.3-3, Parts 2 and 3, the applicant stated that according to 
the EPRI Structural Tools, Section 7.1.1: 

"Neoprene is chemically and structurally similar to natural rubber, and its 
mechanical properties are also similar. This resistance to oils, chemicals, 
sunlight, weathering, aging and ozone is outstanding. It retains its properties at 
temperatures up to 250°F." . 

The applicant further explained that the EPRI Structural Tools identifies various changes in 
elastomer properties that corresponded to the aging effects identified as "cracking" and as 
"hardening and loss of strength" in the GALL Report, and that the environmental conditions that 
might result in these aging effects are related to temperature, ozone, and ultraviolet or ionizing 
radiation exposure. The applicant clarified that neoprene is relatively insensitive to temperature, 
ozone, and ultraviolet and ionizing radiation exposure, but the potential for the GALL Report 
aging effects of "cracking and "hardening and loss of strength" was not excluded for neoprene 
aging evaluations. The applicant explained that it assigned both "Air-indoor uncontrolled" and 
"Air with borated water leakage" environments to in-scope components in areas containing 
borated water systems. Where the external environment of "Air with borated water leakage' 
exists, the environment of "Air-indoor uncontrolled" is also evaluated. However, the applicant 
clarified that the presence of boric acid leakage does not result in additional aging effects for 
elastomers in general or neoprene specifically, and that as a result of these determination, no 
additional aging effects were identified for the neoprene surfaces that are associated speCifically 
with an air with borated water leakage environment. 

The staff noted that the aging effects identified by the applicant for these elastomeric flexible 
ventilation connection components were consistent with the aging effects for elastomeric 
components listed in Section VII of the GALL Report, Volume 2. Based on this review, the staff 
finds that it adequately resolved the staff's inquiry on the aging effects that are applicable to 
these elastomeric components because the applicant has identified cracking and changes in the 
hardness or strength properties are the aging effects requiring management for the surfaces 
that are exposed to either an external air with borated water leakage environment or to fuel oil, 
lubricating oil, or closed-cycle cooling water and because the staff has verified that this is in 
conformance with the applicable aging effects that are listed for elastomeric components in the 
AMRs of Section VII of the GALL Report, Volume 2. 

The staff noted that for the elastomeric flexible ventilation connection components in the BVPS 
control area and plant area ventilation systems, the applicant credited its External Surfaces 
Monitoring Program to manage cracking and changes in hardness or strength of the elastomeric 
flexible ventilation connection components. The staff also noted, that in the applicant's response 
to RAI 3.3.2.3-2/3.4.2.3-2, dated July 21, 2008, the applicant clarified that the visual 
examinations of these flexible ventilation connection components would be supplemented by 
phYSical manipulations of the' components in order to aid with the identification of cracking or 
any changes in the hardness or strength properties of the components. 

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by 
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric 
material and because a visual examination alone would not be capable of detecting a change in 
material properties (Le., a change in the elastomer strength or hardness). Thus, for cracking, the 
staff was of the opinion that either a different inspection technique would need to be proposed 

3-441 



or that some physical test would need to be coupled to the visual examinations in order to assist
them in revealing the presence of tightly configure cracks in the elastomeric materials. The staff
was also of the opinion that a change in the hardness or strength of the elastomers would either
need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests of these elastomeric components in the applicant's letter of July 21, 2008. Based on the
applicant's response to RAIs 3.3.2.3-2/3.4.2.3-2 and 3.3.2.3-3/3.4.2.3-3 and the applicant's
augmentation of its External Surfaces Monitoring Program, the staff concludes that applicant
has resolved the staff's concerns and that the updated, augmented AMP basis provides an
acceptable basis for managing cracking and changes in material properties in the elastomeric
flexible ventilation components because the augmentation of the AMP to couple the programs
visual examinations with the additional physical manipulations will be capable of assisting the
visual examinations in revealing cracking in the components or any significant changes in the
hardness or strength properties of the materials (i.e., it will be hard to push in on the elastomers
demonstrating a change in hardness, and it will be hard to bend them, demonstrating that the
materials are losing their elasticity or are increasing in strength). The staff evaluation of the
augmented External Surfaces Monitoring Program is given in SER Section 3.0.3.1.9. The staffs
concerns in RAI 3.3.2.3-2/3.4.2.3-2 and RAI 3.3.2.3-3/3.4.2.3-3 are resolved.

Conclusion. On the basis of its review, the staff finds that the applicant appropriately evaluated
the AMR results involving material, environment, AERMs, and AMP combinations that are not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

In LRA Table 3.3.2-16, the applicant states that (1) polymeric piping exposed to closed cycle
cooling water and indoor uncontrolled air-EXT and (2) polymeric sight glasses exposed to
indoor uncontrolled air/EXT and closed cycle cooling water experience no aging effect requiring
management, and therefore does not require an aging management program.

Staff Evaluation

Assessment. The staff reviewed the applicant's plant-specific AMRs for the elastomeric auxiliary
system components that are exposed to either an external air with borated water leakage
environment or to fuel oil, lubricating oil, or closed-cycle cooling water against the criteria
summarized in this evaluation. The staff's evaluation of the applicant's identification of aging
effects and proposed aging management program are given in the subsections to this Staff
Evaluation.

Assessment of the Applicant's Identification of Aqing Effects. The staff reviewed the applicant's
AMRs for the component-polymer-environment combinations listed in Table 3.3.2.3-3 above
against the staff's criteria that have been summarized in this section. The staff noted that the
applicant did not provide any technical bases in the LRA to support its determination that there
are not any AERMs for the polymer auxiliary system components that are exposed to either an
external air with borated water leakage environment or to fuel oil, lubricating oil, or closed-cycle
cooling water. The component-polymer-environment combinations for the applicable auxiliary
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system AMRs have been listed in Table 3.3.2.3-2 above. The staff issued RAI # 3.3.2.3-4 to
request identification of the specific polymer materials that were used in fabrication of the
components listed in these auxiliary system AMR items and to provide a more detailed technical
basis on whether there are any AERMs for the component-polymer material-environment
combinations in these AMRs.

In its letter dated July 21, 2008, the applicant explained that it has reviewed details associated
with the various polymer components addressed in the LRA. The applicant stated that Polymer
hoses in the Halon fire protection subsystems are periodically tested and replaced on condition,
and, therefore, are considered consumables as described in LRA Section 2.1.2.4.3.

The applicant stated that the BVPS LRA is revised to include a new License Renewal Future
Commitment to address the remaining polymer components. The applicant explained that
specifically, with the exception noted in this response, it will perform repetitive maintenance
tasks prior to the period of extended operation, to periodically replace, or to periodically test and
replace on condition, polymer components identified in LRA Sections 3.1, 3.2, 3.3 and 3.4 such
that those components are classified as "short-lived" and not subject to aging management, per
10 CFR 54.21 (a)(1)(ii). The applicant identified that the frequency of the repetitive tasks will be
determined based upon manufacturer recommendations and operating experience.

The applicant stated that the exception to testing/replacement of polymers by preventive
maintenance is GeoFlex@-D piping used as the buried fuel oil piping in the Security Diesel
Generator System and the Emergency Response Facility Substation System diesel generator
fuel oil systems.

The applicant stated that the LRA is further revised to delete, as appropriate, the polymer
component types, materials and aging effects from the LRA Table 2's and the summary lists of
materials and environments in LRA Sections 3.1, 3.2, 3.3 and 3.4. The applicant referred to the
Enclosure to this letter for the revision to the BVPS LRA.

In response to the first part of this RAI, which asks the identity of the polymeric material from
which the polymer subject to AMR is manufactured, the applicant states that the GeoFlex®-D
piping is a double-walled, flexible piping system designed for direct burial and that GeoFlex®
pipe is a totally-bonded, multi-layer composite construction with braided fiber reinforcement. The
applicant further explained that the inner-most Kynar® (polyvinylidene fluoride) barrier layer is
impermeable to diesel fuel and that the exterior has a nylon barrier layer to protect the outer wall
from chemical and microbial attack. The applicant also stated that additional intermediate layers
are made of polyethylene and nylon.

In response to the second part of this RAI, which asks whether the polymer is elastomeric,
thermoplastic, or thermoset material in order to identify their age-related degradation
mechanisms, the applicant stated that Kynar@, nylon and polyethylene are thermoplastics. The
applicant further stated that it used the EPRI Mechanical Tools to determine that polymers, such
as those used in GeoFlex® piping, are either completely resistant to the fluid environment, or
they deteriorate. Further, the applicant stated that unlike metals, plastics do not display
corrosion rates. The applicant explained that rather than depending upon an oxide layer for
protection, plastics depend upon chemical resistance to the environment to which they are
exposed. The applicant further explained that acceptability for the use of plastics within a given
environment is a design-driven criterion; once the appropriate material is chosen, the system
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will have no aging effects due to exposure to the contained fluid however, chemical
decomposition due to exposure to ozone and ultraviolet or ionizing radiation is a potential aging
effect for some polymers.

In response to the third part of this RAI, which asks about the particular environment to which
each polymer subject to AMR is exposed and its AERMs, the applicant stated that the materials
of construction of GeoFlex® piping were specifically chosen for use in transporting fuel oils and
for direct burial. The applicant identified that the product is Underwriters Laboratories (UL) listed
for this application. Further, the applicant stated that the soil environment precludes exposure to
ozone and to ultraviolet and ionizing radiation. The applicant referenced an April 22, 1997, U.S.
Environmental Protection Agency Memo (from Anna Hopkins Virbick, Director, Office of
Underground Storage Tanks, to Environmental Protection Agency UST/LUST Regional Program
Managers and State UST Program Managers - Subject: Transmittal of Survey of Flexible Piping
Systems) transmitted the results of a survey of flexible piping used in underground fuel oil
delivery systems, and included evaluation of GeoFlex® operating experience. The applicant
stated that the survey concluded that problems with the systems have been infrequent, and the
performance of the technology has been excellent.

The applicant concluded that based on this review of industry operating experience and the use
of proper design and application of the material, GeoFlex® piping materials with internal fuel oil
and external buried (soil) environments do not exhibit aging effects requiring management.

The staff reviewed the applicant's response to RAI 3.3.2.3-4 and its revised LRA which includes
a new License Renewal Future Commitment to address the polymer components subject to
AMR, and finds that it adequately explains that with the exception of the underground fuel oil
piping servicing the Security Diesel Generator System and the Emergency Response Facility
Substation System diesel generator fuel oil systems, all the polymeric material previously
described in the LRA Table 2's are now designated as short-lived. The staff further evaluated
the applicant's explanation that the short-lived polymeric components will be subject to periodic
testing and replacement activities based on manufacturer's recommendations and operating
experience. The staff also evaluated the applicant's response concerning Halon system fire
hoses and finds that they are consumable items under LRA Section 2.1.2.4.3.

The staff reviewed the applicant's explanation of the fuel oil piping to the Security Diesel
Generator System and the Emergency Response Facility Substation System diesel generator
fuel oil systems which it identified as GeoFlex® D. The staff finds that this material is a polymer
similar to polymers used in other nuclear plant applications such as fiberglass and PVC and
therefore, will not result in aging that will be of concern during the period of extended operation
and that because the piping was designed for direct burial, there are no AERMs requiring
management. Therefore, the staffs concern in RAI 3.3.2.3-4 is resolved.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).
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3.3.2.3.17 Emergency Response Facility Substation System (Common) - Summary of Aging
Management Evaluation - LRA Table 3.3.2-17

The staff reviewed LRA Table 3.3.2-17, which summarizes the results of AMR evaluations for
the emergency response facility substation (common) component groups.

In LRA Table 3.3.2-17, the applicant proposed to manage cumulative fatigue damage of steel
piping, exhaust silencer and turbocharger housing exposed to diesel exhaust as a TLAA.
The staff verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this
component. SER Section 4.3 documents the staff's review of the applicant's evaluation of this
TLAA.

In LRA Table 3.3.2-17, the applicant proposed to manage cumulative fatigue damage of
stainless steel expansion joints exposed to diesel exhaust as a TLAA. The staff verified that in
LRA Section 4.3 the applicant provided its TLAA evaluation for this component. SER
Section 4.3 documents the staffs review of the applicant's evaluation of this TLAA.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

In these LRA table 3.3.2-17, the applicant proposed for these systems that sight glass exposed
to closed cycle cooling water would have no aging effect requiring management and, there
would be no aging management program. The combination of glass and closed cycle cooling
water is not a material/environment combination covered in GALL. However, there are similar
material/environment combinations covered in GALL such as glass exposed to raw water and
treated water and no aging effect is identified for this combination of material and environment
and no aging management is required. This conclusion is based on the fact that no failure due
to an aging effect of glass components in environments free of hydrofluoric acid, caustics, or hot
water have been recorded in industry at the temperatures or during the time periods of concern
for extended operation. For this reason, the staff finds that these line items are acceptable.

In LRA Table 3.3.2-17 the applicant proposed to manage cracking of copper alloy >15% Zn
valve bodies exposed to fuel oil using the Fuel Oil Chemistry and One-Time Inspection
Programs. During its review, the staff noted that the applicant applied Note H to these items.
The staff reviewed the AMR results line that references Note H and determined that the aging
effect for the component type, material, and environment are not within the GALL Report.

The staff noted that the applicant's proposed programs would be effective in preventing,
monitoring, and detecting this aging effect because the Fuel Oil Chemistry Program mitigates
conditions conducive to cracking by ensuring that fuel oil chemistry parameters are kept within
those specified by ASTM Standards. Further, the One-Time Inspection Program verifies the
effectiveness of the Fuel Oil Chemistry Program by inspecting for the occurrences of the aging
effects. The staffs evaluation of the Fuel Oil Chemistry Program is documented in SER
Section 3.0.3.2.8. The staff's evaluation of the One-Time Inspection Program is documented in
SER Section 3.0.3.1.17. On this basis, the staff finds that this aging effect is appropriate and will
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piping, exhaust silencer and turbocharger housing exposed to diesel exhaust as a TLAA. 
The staff verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this 
component. SER Section 4.3 documents the staffs review of the applicant's evaluation of this 
TLAA. 

In LRA Table 3.3.2-17, the applicant proposed to manage cumulative fatigue damage of 
stainless steel expansion jOints exposed to diesel exhaust as a TLAA. The staff verified that in 
LRA Section 4.3 the applicant provided its TLAA evaluation for this component. SER 
Section 4.3 documents the staffs review of the applicant's evaluation of this TLAA. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function( s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21(a)(3). 

In these LRA table 3.3.2-17, the applicant proposed for these systems that sight glass exposed 
to closed cycle cooling water would have no aging effect requiring management and, there 
would be no aging management program. The combination of glass and closed cycle cooling 
water is not a material/environment combination covered in GALL. However, there are similar 
material/environment combinations covered in GALL such as glass exposed to raw water and 
treated water and no aging effect is identified for this combination of material and environment 
and no aging management is required. This conclusion is based on the fact that no failure due 
to an aging effect of glass components in environments free of hydrofluoric acid, caustics, or hot 
water have been recorded in industry at the temperatures or during the time periods of concern 
for extended operation. For this reason, the staff finds that these line items are acceptable. 

In LRA Table 3.3.2-17 the applicant proposed to manage cracking of copper alloy >15% Zn 
valve bodies exposed to fuel oil using the Fuel Oil Chemistry and One-Time Inspection 
Programs. During its review, the staff noted that the applicant applied Note H to these items. 
The staff reviewed the AMR results line that references Note H and determined that the aging 
effect for the component type, material, and environment are not within the GALL Report. 

The staff noted thaUhe applicant's proposed programs would be effective in preventing, 
monitoring, and detecting this aging effect because the Fuel Oil Chemistry Program mitigates 
conditions conducive to cracking by ensuring that fuel oil chemistry parameters are kept within 
those specified by ASTM Standards. Further, the One-Time Inspection Program verifies the 
effectiveness of the Fuel Oil Chemistry Program by inspecting for the occurrences of the aging 
effects. The staffs evaluation of the Fuel Oil Chemistry Program is documented in SER 
Section 3.0.3.2.8. The staff's evaluation of the One-Time Inspection Program is documented in 
SER Section 3.0.3.1.17. On this basis, the staff finds that this aging effect is appropriate and will 
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be adequately managed by the Fuel Oil Chemistry Program and the One-Time Inspection
Program.

In LRA Table 3.3.2-17, the applicant proposed to manage loss of material in aluminum strainer
bodies exposed to lubricating oil using a combination of the Lubricating Oil Analysis Program
(B.2.24) and the One-Time Inspection Program (B.2.30). During its review, the staff noted that
the applicant applied Note G to these items. The staff reviewed the AMR results lines that
reference Note G. The Lubricating Oil Analysis Program was reviewed by the staff in SER
Section 3.0.3.1.13. The One-Time Inspection Program was reviewed by the staff in SER
Section 3.0.3.1.17. Lubricating oil is not an environment covered in the GALL Report for loss of
material of aluminum strainer bodies. However, the staffs evaluation of the Lubricating Oil
Analysis Program finds that it would maintain lubricating oil quality through treatment and
testing, removing impurities conducive to loss of material. Additionally, any evidence of loss of
material would be effectively identified by the One-Time Inspection Program. Therefore, the staff
finds that these line items are acceptable.

In LRA Table 3.3.2-17, the applicant proposed to manage reduction of heat transfer in aluminum
heat exchanger (fin) exposed to air - outdoor - EXT using the External Surfaces Monitoring
Program (B.2.15). During its review, the staff noted that the applicant applied Note H to this
item. The staff reviewed the AMR results line that reference Note H. The External Surfaces
Monitoring Program was reviewed by the staff in SER Section 3.0.3.1.9. Reduction of heat
transfer is not an aging effect covered in the GALL Report for aluminum heat exchanger (fin) for
which reduction of heat transfer is identified as an appropriate aging effect. However, the staff's
evaluation of the External Surfaces Monitoring Program finds that it would be effective in
identifying evidence of deposit buildup that would contribute towards this aging effect.
Therefore, the staff finds that this line item is acceptable.

In LRA Table 3.3.2-17, the applicant proposed to manage loss of material in aluminum heat
exchanger (fin) exposed to lubricating oil - EXT using a combination of the Lubricating Oil
Analysis Program (B.2.24) and the One-Time Inspection Program (B.2.30). During its review,
the staff noted that the applicant applied Note G to these items. The staff reviewed the AMR
results lines that reference Note G. The Lubricating Oil Analysis Program was reviewed by the
staff in SER Section 3.0.3.1.13. The One-Time Inspection Program was reviewed by the staff in
SER Section 3.0.3.1.17. Lubricating oil - EXT is not an environment covered in the GALL
Report for loss of material of aluminum heat exchanger (fin). However, the staffs evaluation of
the Lubricating Oil Analysis Program finds that it would maintain lubricating oil quality through
treatment and testing, removing impurities conducive to loss of material. Additionally, any
evidence of loss of material would be effectively identified by the One-Time Inspection Program.
Therefore, the staff finds that these line items are acceptable.

In LRA Table 3.3.2-17, the applicant proposed to manage reduction of heat transfer in aluminum
heat exchanger (fin) exposed to lubricating oil - EXT using a combination of the Lubricating Oil
Analysis Program (B.2.24) and the One-Time Inspection Program (B.2.30). During its review,
the staff noted that the applicant applied Note G to these items. The staff reviewed the AMR
results lines that reference Note G. The Lubricating Oil Analysis Program was reviewed by the
staff in SER Section 3.0.3.1.13. The One-Time Inspection Program was reviewed by the staff in
SER Section 3.0.3.1.17. Lubricating oil - EXT is not an environment covered in the GALL
Report for reduction of heat transfer in aluminum heat exchanger (fin). However, the staff's
evaluation of the Lubricating Oil Analysis Program finds that it would maintain lubricating oil
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be adequately managed by the Fuel Oil Chemistry Program and the One-Time Inspection 
Program. 

In LRA Table 3.3.2-17, the applicant proposed to manage loss of material in aluminum strainer 
bodies exposed to lubricating oil using a combination of the Lubricating Oil Analysis Program 
(6.2.24) and the One-Time Inspection Program (6.2.30). During its review, the staff noted that 
the applicant applied Note G to these items. The staff reviewed the AMR results lines that 
reference Note G. The Lubricating Oil Analysis Program was reviewed by the staff in SER 
Section 3.0.3.1.13. The One-Time Inspection Program was reviewed by the staff in SER 
Section 3.0.3.1.17. Lubricating oil is not an environment covered in the GALL Report for loss of 
material of aluminum strainer bodies. However, the staff's evaluation of the Lubricating Oil 
Analysis Program finds that it would maintain lubricating oil quality through treatment and 
testing, removing impurities conducive to loss of material. Additionally, any evidence of loss of 
material would be effectively identified by the One-Time Inspection Program. Therefore, the staff 
finds that these line items are acceptable. 

In LRA Table 3.3.2-17, the applicant proposed to manage reduction of heat transfer in aluminum 
heat exchanger (fin) exposed to air - outdoor - EXT using the External Surfaces Monitoring 
Program (B.2.15). During its review, the staff noted that the applicant applied Note H to this 
item. The staff reviewed the AMR results line that reference Note H. The External Surfaces 
Monitoring Program was reviewed by the staff in SER Section 3.0.3.1.9. Reduction of heat 
transfer is not an aging effect covered in the GALL Report for aluminum heat exchanger (fin) for 
which reduction of heat transfer is identified as an appropriate aging effect. However, the staff's 
evaluation of the External Surfaces Monitoring Program finds that it would be effective in 
identifying evidence of deposit buildup that would contribute towards this aging effect. 
Therefore, the staff finds that this line item is acceptable. 

In LRA Table 3.3.2-17, the applicant proposed to manage loss of material in aluminum heat 
exchanger (fin) exposed to lubricating oil - EXT using a combination of the Lubricating Oil 
Analysis Program (6.2.24) and the One-Time Inspection Program (6.2.30). During its review, 
the staff noted that the applicant applied Note G to these items. The staff reviewed the AMR 
results lines that reference Note G. The Lubricating Oil Analysis Program was reviewed by the 
staff in SER Section 3.0.3.1.13. The One-Time Inspection Program was reviewed by the staff in 
SER Section 3.0.3.1.17. Lubricating oil - EXT is not an environment covered in the GALL 
Report for loss of material of aluminum heat exchanger (fin). However, the staffs evaluation of 
the Lubricating Oil Analysis Program finds that it would maintain lubricating oil quality through 
treatment and testing, removing impurities conducive to loss of material. Additionally, any 
evidence of loss of material would be effectively identified by the One-Time Inspection Program. 
Therefore, the staff finds that these line items are acceptable. 

In LRA Table 3.3.2-17, the applicant proposed to manage reduction of heat transfer in aluminum 
heat exchanger (fin) exposed to lubricating oil- EXT using a combination of the Lubricating Oil 
Analysis Program (6.2.24) and the One-Time Inspection Program (6.2.30). During its review, 
the staff noted that the applicant applied Note G to these items. The staff reviewed the AMR 
results lines that reference Note G. The Lubricating Oil Analysis Program was reviewed by the 
staff in SER Section 3.0.3.1.13. The One-Time Inspection Program was reviewed by the staff in 
SER Section 3.0.3.1.17. Lubricating oil- EXT is not an environment covered in the GALL 
Report for reduction of heat transfer in aluminum heat exchanger (fin). However, the staff's 
evaluation of the Lubricating Oil Analysis Program finds that it would maintain lubricating oil 
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quality through treatment and testing, removing impurities conducive to reduction of heat
transfer. Additionally, any evidence of reduction of heat transfer would be effectively identified
by the One-Time Inspection Program which directs that corrective actions be taken. Therefore,
the staff finds that these line items are acceptable.

In LRA Table 3.3.2-17, the applicant proposed to manage reduction of heat transfer in copper
alloy >15% Zn heat exchanger (tube and tubesheet) exposed to lubricating oil - EXT using a
combination of the Lubricating Oil Analysis Program (B.2.24) and the One-Time Inspection
Program (B.2.30). During its review, the staff noted that the applicant applied Note H to these
items. The staff reviewed the AMR results lines that reference Note H. The Lubricating Oil
Analysis Program was reviewed by the staff in SER Section 3.0.3.1.13. The One-Time
Inspection Program was reviewed by the staff in SER Section 3.0.3.1.17. Reduction of heat
transfer is not an aging effect covered in the GALL Report for copper alloy >15% Zn heat
exchanger (tube and tubesheet) heat exchanger tubes or other heat transfer surfaces exposed
to lubricating oil. However, the staffs evaluation of the Lubricating Oil Analysis Program finds
that it would maintain lubricating oil quality through treatment and testing removing impurities
conducive to reduction of heat transfer. Additionally, any evidence of reduction of heat transfer
would be effectively identified by the One-Time Inspection Program which directs that corrective
actions be taken. Therefore, the staff finds that these line items are acceptable.

In LRA Table 3.3.2-17, the applicant proposed to manage reduction of heat transfer in copper
alloy >15% Zn heat exchanger (tube) exposed to air - outdoor - EXT using the External
Surfaces Monitoring Program (B.2.15). During its review, the staff noted that the applicant
applied Note H to this item. The staff reviewed the AMR results lines that reference Note H. The
External Surfaces Monitoring Program was reviewed by the staff in SER Section 3.0.3.1.9.
Reduction of heat transfer is not an aging effect covered in the GALL Report for copper alloy
>15% Zn heat exchanger (tube) for which reduction of heat transfer is identified as an
appropriate aging effect. However, the staffs evaluation of the External Surfaces Monitoring
Program finds that it would be effective in identifying evidence of deposit buildup that would
contribute towards this aging effect. Therefore, the staff finds that this line item is acceptable.

In LRA Table 3.3.2-17, the applicant proposed to manage cracking of the elastomeric expansion
joints exposed to indoor uncontrolled air-EXT and indoor uncontrolled-air environments using
the External Surface Monitoring Program.

Assessment of Applicable Aging Effects. The staff reviewed the applicant's plant-specific AMRs
on cracking of the elastomeric flexible connections components that are exposed to
uncontrolled indoor air against the criteria summarized in this evaluation. The staffs evaluation
of the applicant's identification of aging effects and proposed aging management program are
given in the paragraphs that follow.

The staff verified that the applicant's identification of cracking (including that induced by crazing
or fatigue breakdown) as an applicable AERM for these components was consistent with criteria
for elastomeric degradation in GALL Volume 2 Table IX.F. Based on this review, the staff finds
that the applicant's identification that cracking is an applicable AERM for these components is
acceptable because it is in conformance with GALL Volume 2 Table IX.F.

The staff noted that the applicant did not identify loss of material due to wear (including wear
induced by abrasion) or chemical decomposition (including that induced by chemical attacks or
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quality through treatment and testing, removing impurities conducive to reduction of heat 
transfer. Additionally, any evidence of reduction of heat transfer would be effectively identified 
by the One-Time Inspection Program which directs that corrective actions be taken. Therefore, 
the staff finds that these line items are acceptable. 

In LRA Table 3.3.2-17, the applicant proposed to manage reduction of heat transfer in copper 
alloy >15% Zn heat exchanger (tube and tubesheet) exposed to lubricating oil - EXT using a 
combination of the Lubricating Oil Analysis Program (B.2.24) and the One-Time Inspection 
Program (B.2.30). During its review, the staff noted that the applicant applied Note H to these 
items. The staff reviewed the AMR results lines that reference Note H. The Lubricating Oil 
Analysis Program was reviewed by the staff in SER Section 3.0.3.1.13. The One-Time 
Inspection Program was reviewed by the staff in SER Section 3.0.3.1.17. Reduction of heat 
transfer is not an aging effect covered in the GALL Report for copper alloy >15% Zn heat 
exchanger (tube and tubesheet) heat exchanger tubes or other heat transfer surfaces exposed 
to lubricating oil. However, the staffs evaluation of the Lubricating Oil Analysis Program finds 
that it would maintain lubricating oil quality through treatment and testing removing impurities 
conducive to reduction of heat transfer. Additionally, any evidenceof reduction of heat transfer 
would be effectively identified by the One-Time Inspection Program which directs that corrective 
actions be taken. Therefore, the staff finds that these line items are acceptable. 

In LRA Table 3.3.2-17, the applicant proposed to manage reduction of heat transfer in copper 
alloy >15% Zn heat exchanger (tube) exposed to air - outdoor - EXT using the External 
Surfaces Monitoring Program (B.2.15). During its review, the staff noted that the applicant 
applied Note H to this item. The staff reviewed the AMR results lines that reference Note H. The 
External Surfaces Monitoring Program was reviewed by the staff in SER Section 3.0.3.1.9. 
Reduction of heat transfer is not an aging effect covered in the GALL Report for copper alloy 
> 15% Zn heat exchanger (tube) for which reduction of heat transfer is identified as an 
appropriate aging effect. However, the staff's evaluation of the External Surfaces Monitoring 
Program finds that it would be effective in identifying evidence of deposit buildup that would 
contribute towards this aging effect. Therefore, the staff finds that this line item is acceptable. 

In LRA Table 3.3.2-17, the applicant proposed to manage cracking of the elastomeric expansion 
joints exposed to indoor uncontrolled air-EXT and indoor uncontrolled-air environments using 
the External Surface Monitoring Program. 

Assessment of Applicable Aging Effects. The staff reviewed the applicant's plant-specific AMRs 
on cracking of the elastomeric flexible connections components that are exposed to 
uncontrolled indoor air against the criteria summarized in this evaluation. The staff's evaluation 
of the applicant's identification of aging effects and proposed aging management program are 
given in the paragraphs that follow. 

The staff verified that the applicant's identification of cracking (including that induced by crazing 
or fatigue breakdown) as an applicable AERM for these components was consistent with criteria 
for elastomeric degradation in GALL Volume 2 Table IX.F. Based on this review, the staff finds 
that the applicant's identification that cracking is an applicable AERM for these components is 
acceptable because it is in conformance with GALL Volume 2 Table IX.F. 

The staff noted that the applicant did not identify loss of material due to wear (including wear 
induced by abrasion) or chemical decomposition (including that induced by chemical attacks or 
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weathering) as AERMs for the elastomeric auxiliary components that are exposed, either
internally or externally, to uncontrolled indoor air or dry air.
The staff issued RAI 3.3.2.3-1/3.4.2.3-1 to the applicant and asked the applicant to justify its
basis for concluding that loss of material due to wear (including wear induced by abrasion) or
chemical reaction/decomposition (including that induced by chemical attacks or weathering) are
not AERMs for each elastomeric auxiliary component that is exposed, either internally or
externally, to uncontrolled indoor air or dry air.

In its letter dated July 21. 2008, the applicant explained, that the potential for chemical
degradation of elastomers (other than by exposure to oxygen or ozone) is limited to applications
in which the component contains a liquid or gas other than air. As identified in the response to
RAI-3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant will perform repetitive maintenance tasks prior to the period of extended operation, to
replace the elastomeric non-flexible ventilation connection components identified in LRA
Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived" and
not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the repetitive replacement tasks will be
determined based upon manufacturer recommendations and operating experience, and as a
result of replacement on this specified frequency, the flexible hoses in the auxiliary feedwater
system are classified as short-lived and excluded from aging management review. The
applicant explained that the remainder of this response is applicable to the management of
aging in the elastomeric flexible ventilation connections. The staff finds that this is an acceptable
basis for removing the non-flexible ventilation connection components from the scope of an
AMR because the components will be replaced on a specified frequency that is based on the
vendor recommendations for these components and because this meets that staff's LRA
screening basis in 10 CFR 54.21(a)(1)(ii) that components that are replaced on a specified time
frequency or qualified life need not be included within the scope of an AMR.

The applicant explained that it used the EPRI Mechanical Tools and Structural Tools,
supplemented by operating experience reviews, as the primary references to identify potential
aging effects for material-environment combinations. In the EPRI Tools, "wear" is evaluated as a
design consideration, rather than an aging effect. The applicant stated that instances of
significant wear or fretting are not related to normal aging, and are expected to manifest well
before the period of extended operation and be corrected, and that as such, loss of material due
to wear or fretting from normal plant operations is expected to be insufficient and is not
expected to result in loss of component function during the period of extended operation. The
applicant stated that EPRI Tools does not specifically consider loss of material due to wear or
abrasion to be applicable aging mechanisms for internal or external surfaces of elastomers, but
does recommend that LRA applicants evaluated the potential for loss of material to occur in
their elastomeric flexible ventilation components as a result of wear. The applicant stated that its
review of plant-specific operating experience did not identify any elastomeric flexible ventilation
connection components for which loss of material due to wear was determined to be an
additional aging effect that required management.

The staff was of the opinion that the applicant's basis for concluding that wear is not applicable
for the elastomeric flexible ventilation connections would only be valid if the surfaces of these
elastomeric components are not subject to motion against a harder solid surface or against a
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weathering) as AERMs for the elastomeric auxiliary components that are exposed, either 
internally or externally, to uncontrolled indoor air or dry air. 
The staff issued RAI 3.3.2.3-1/3.4.2.3-1 to the applicant and asked the applicant to justify its 
basis for concluding that loss of material due to wear (including wear induced by abrasion) or 
chemical reaction/decomposition (including that induced by chemical attacks or weathering) are 
not AERMs for each elastomeric auxiliary component that is exposed, either internally or 
externally, to uncontrolled indoor air or dry air. 

In its letter dated July 21. 2008, the applicant explained, that the potential for chemical 
degradation of elastomers (other than by exposure to oxygen or ozone) is limited to applications 
in which the component contains a liquid or gas other than air. As identified in the response to 
RAI-3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the 
applicant will perform repetitive maintenance tasks prior to the period of extended operation, to 
replace the elastomeric non-flexible ventilation connection components identified in LRA 
Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived" and 
not subject to aging management per 10 CFR 54.21 (a)(1 )(ii). 

The applicant further explained that the frequency of the repetitive replacement tasks will be 
determined based upon manufacturer recommendations and operating experience, and as a 
result of replacement on this specified frequency, the flexible hoses in the auxiliary feedwater 
system are classified as short-lived and excluded from aging management review. The 
applicant explained that the remainder of this response is applicable to the management of 
aging in the elastomeric flexible ventilation connections. The staff finds that this is an acceptable 
basis for removing the non-flexible ventilation connection components from the scope of an 
AMR because the components will be replaced on a specified frequency that is based on the 
vendor recommendations for these components and because this meets that staff's LRA 
screening basis in 10 CFR 54.21(a)(1)(ii) that components that are replaced on a specified time 
frequency or qualified life need not be included within the scope of an AMR. 

The applicant explained that it used the EPRI Mechanical Tools and Structural Tools, 
supplemented by operating experience reviews, as the primary references to identify potential 
aging effects for material-environment combinations. In the EPRI Tools, "wear" is evaluated as a 
design consideration, rather than an aging effect. The applicant stated that instances of 
significant wear or fretting are not related to normal aging, and are expected to manifest well 
before the period of extended operation and be corrected, and that as such, loss of material due 
to wear or fretting from normal plant operations is expected to be insufficient and is not 
expected to result in loss of component function during the period of extended operation. The 
applicant stated that EPRI Tools does not specifically consider loss of material due to wear or 
abrasion to be applicable aging mechanisms for internal or external surfaces of elastomers, but 
does recommend that LRA applicants evaluated the potential for loss of material to occur in 
their elastomeric flexible ventilation components as a result of wear. The applicant stated that its 
review of plant-specific operating experience did not identify any elastomeric flexible ventilation 
connection components for which loss of material due to wear was determined to be an 
additional aging effect that required management. 

The staff was of the opinion that the applicant's basis for concluding that wear is not applicable 
for the elastomeric flexible ventilation connections would only be valid if the surfaces of these 
elastomeric components are not subject to motion against a harder solid surface or against a 
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viscous liquid. However, the applicant does credit visual examinations of the elastomeric flexible
ventilation components for cracking.

The staff noted however that the visual examinations performed on these elastomeric
components will be capable of detecting any loss of material that may occur in the components
as a result of abrasion or wear and thus are sufficient to detect any wear that could potentially
occur in the components.

In regard to assessing whether the applicant needs to address weathering of the elastomeric
flexible ventilation connections, the staff noted in EPRI Tools, weathering of elastomers is
addressed as an aging mechanism that is encompassed within the aging effect of "change in
material properties." The staff also noted that in GALL Report (i.e., NUREG-1801, Revision 1,
volume 2), Section IX.F, "Selected Definitions and Use of Terms for Describing and
Standardizing Aging Mechanisms," the staff groups "weathering" as an aging mechanism within
the scope of the grouping "Elastomer degradation," and defines "weathering" as "Degradation of
external surfaces of materials when exposed to outside environment." The staff verified that the
BVPS LRA, Sections 3.1, 3.2, 3.3 and 3.4, do not identify any in-scope elastomer components
that are subject to an uncontrolled, air-outdoor environment and that this is supported by the
information in the plant's UFSAR. Therefore, based on this review, the staff concludes that the
applicant has provided an acceptable basis that it does not need to consider weathering of the
elastomeric flexible ventilation connections because the staff has verified that these
components are not subjected to an uncontrolled, outdoor air environment.

The staff reviewed the applicants response and finds that, chemical degradation of elastomer
components in contact with a liquid or gas other than air, repetitive maintenance tasks will be
performed prior to the period of extended operation and that these components are designated
"short-lived." On the basis that, in accordance with 10 CFR 54.21(a)(1)(2), "short-lived"
components are not subject to an AMR, the staff finds this acceptable.

The staff also finds that the applicant adequately explains that the aging effect "wear" is a
design consideration and that suitable elastomeric materials are utilized in components subject
to an AMR. The staff finds that the applicant's review of plant-specific operating experience that
did not identify any elastomeric components for which loss of material due to wear, adequately
explains that wear is not an aging effect at BVPS.

The staff reviewed the applicant's response pertaining to weathering and finds that it adequately
explains that it has identified no elastomeric components in an air-outdoor environment and is
therefore not applicable to BVPS.

Assessment of the Applicant's Aging Management Programs or Activities Credited for Aging
Management. The staff noted that the applicant credits its External Surfaces Monitoring
Program to manage the cracking of flexible connection exposed to indoor uncontrolled air. The
AMP in the GALL Report that corresponds to the applicant's External Surfaces Monitoring
Program is GALL AMP XI.M36, "External Surfaces Monitoring." The staff reviewed the program
description and program elements for GALL AMP XI.M36 and noted that the scope of GALL
AMP XI.M36, "External Surfaces Monitoring," is currently limited to the inspection of steel (i.e.,
carbon steel, alloy steel, or cast iron) components in order to manage: (1) loss of material that
may occur in the steel components as a result of general corrosion, pitting corrosion, or crevice
corrosion, or (2) cracking in the coatings that may be to line the external surfaces of these steel
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viscous liquid. However, the applicant does credit visual examinations of the elastomeric flexible 
ventilation components for cracking. 

The staff noted however that the visual examinations performed on these elastomeric 
components will be capable of detecting any loss of material that may occur in the components 
as a result of abrasion or wear and thus are sufficient to detect any wear that could potentially 
occur in the components. 

In regard to assessing whether the applicant needs to address weathering of the elastomeric 
flexible ventilation connections, the staff noted in EPRI Tools, weathering of elastomers is 
addressed as an aging mechanism that is encompassed within the aging effect of "change in 
material properties." The staff also noted that in GALL Report (Le., NUREG-1801, Revision 1, 
volume 2), Section IX.F, "Selected Definitions and Use of Terms for Describing and 
Standardizing Aging Mechanisms," the staff groups "weathering" as an aging mechanism within 
the scope of the grouping "Elastomer degradation," and defines "weathering" as "Degradation of 
external surfaces of materials when exposed to outside environment." The staff verified that the 
BVPS LRA, Sections 3.1, 3.2, 3.3 and 3.4, do not identify any in-scope elastomer components 
that are subject to an uncontrolled, air-outdoor environment and that this is supported by the 
information in the plant's UFSAR. Therefore, based on this review, the staff concludes that the 
applicant has provided an acceptable basis that it does not need to consider weathering of the 
elastomeric flexible ventilation connections because the staff has verified that these 
components are not subjected to an uncontrolled, outdoor air environment. 

The staff reviewed the applicants response and finds that, chemical degradation of elastomer 
components in contact with a liquid or gas other than air, repetitive maintenance tasks will be 
performed prior to the period of extended operation and that these components are designated 
"short-lived." On the basis that, in accordance with 10 CFR 54.21(a)(1)(2), "short-lived" 
components are not subject to an AMR, the staff finds this acceptable. 

The staff also finds that the applicant adequately explains that the aging effect "wear" is a 
design consideration and that suitable elastomeric materials are utilized in components subject 
to an AMR. The staff finds that the applicant's review of plant-specific operating experience that 
did not identify any elastomeric components for which loss of material due to wear, adequately 
explains that wear is not an aging effect at BVPS. 

The staff reviewed the applicant's response pertaining to weathering and finds that it adequately 
explains that it has identified no elastomeric components in an air-outdoor environment and is 
therefore not applicable to BVPS. 

Assessment of the Applicant's Aging Management Programs or Activities Credited for Aging 
Management. The staff noted that the applicant credits its External Surfaces Monitoring 
Program to manage the cracking of flexible connection exposed to indoor uncontrolled air. The 
AMP in the GALL Report that corresponds to the applicant's External Surfaces Monitoring 
Program is GALL AMP XI.M36, "External Surfaces Monitoring." The staff reviewed the program 
description and program elements for GALL AMP XI.M36 and noted that the scope of GALL 
AMP XI.M36, "External Surfaces Monitoring," is currently limited to the inspection of steel (Le., 
carbon steel, alloy steel, or cast iron) components in order to manage: (1) loss of material that 
may occur in the steel components as a result of general corrosion, pitting corrosion, or crevice 
corrosion, or (2) cracking in the coatings that may be to line the external surfaces of these steel 
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components. The staff noted that GALL AMP XI.M36, "External Surfaces Monitoring," does not
apply to elastomeric components or to the management of cracking in elastomeric components.
Thus, the staff had the following issues with regard to crediting the External Surfaces Monitoring
Program to manage cracking in these elastomeric seals or components:

(1) The scope of the GALL AMP XI.M36, "External Surfaces Monitoring," does not include
elastomeric components nor does it apply to the management of cracking or changes in
material properties that may occur in elastomeric components.

(2) The applicant's program credits only visual examinations of the external seal surfaces as
its basis for managing cracking in the elastomeric surfaces that are exposed, either
internally or externally, to uncontrolled indoor air or dry air. Visual examination
techniques in ASME Code Section Xl, Article IWA-2000 credit only VT-1 visual
examination techniques as being acceptable inspection techniques for managing
cracking. The applicant's program did not: (1) specify whether the visual examination
techniques for cracking would be enhanced VT-1 techniques, or (2) explain how a visual
examination of the external surface could be capable of detecting a subsurface crack or
a crack that only penetrated the internal surface of the component.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 to the applicant and asked the applicant to justify its
basis for crediting the External Surfaces Monitoring Program for management of cracking in: (1)
the elastomeric auxiliary system components that are exposed, either internally or externally, to
uncontrolled indoor air or dry air, and (2) the elastomeric flexible hoses in the auxiliary
feedwater systems that are exposed externally to uncontrolled indoor air.

In its response dated July 21, 2008, the applicant explained that, as identified in the response to
RAI-3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant stated that it will perform repetitive maintenance tasks prior to the period of extended
operation, to replace the elastomeric non-flexible ventilation connection components identified in
LRA Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived"
and not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the replacement activities will be
determined based upon manufacturer recommendations and operating experience, and that the
flexible hoses (non-flexible ventilation connection components) in the auxiliary feedwater system
are, therefore, classified as short-lived and excluded from aging management review. The
staff's basis for concluding that the non-flexible ventilation connection components in the
auxiliary systems do not need to be subject to an AMR or to any AMPs for aging management
has been discussed previously in the Assessment of Applicable Aging Effects portion of this
evaluation.

In regard to aging management of the elastomeric flexible ventilation connection components,
which are the only remaining elastomeric components subject to aging management, the
applicant credited its External Surfaces Monitoring Program to manage cracking and changes in
material properties of the components. The applicant stated that the External Surfaces
Monitoring Program implements the recommended aging management program elements
described in GALL AMP XI.M36, "External Surfaces Monitoring. The applicant stated that, in
addition to the normal visual examinations that this AMP implements for the external component
surfaces, the program also includes additional physical activities that are beyond the scope of
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the GALL AMP XI.M36 recommendations to ensure that any cracking in the elastomers will be
noticed or that any change in the material properties of the elastomers in noticed (such as a
change in strength or hardness of the material).

The applicant stated that the program elements of its AMP are being augmented to include
physical manipulation of elastomeric components that will flex the material. The applicant
clarified that these flexible ventilation connections can be pinched or pushed to create a bend,
and that such physical manipulation can be used to assist the visual examinations of the
program in detecting whether cracks are present in elastomeric surface (i.e., any surface
breaking cracks will open on the outer radius of the bend and become more visible as the outer
surface stretches to accommodate the bend) or to detect whether the elastomer is hardening or
loss strength.

The applicant also clarified that aging of the internal surfaces of elastomers in ventilation
systems is similar to that of the external surfaces, and that the environmental conditions that
result in elastomer aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant stated that the external surfaces are more likely to be
exposed to ultraviolet radiation than internal surfaces, are equally likely to be exposed to
oxygen, and ozone, and that temperature and ionizing radiation will affect the internal and
external surfaces similarly. Therefore, the based on these bases, the applicant provided its
basis for concluding that the condition of the external elastomeric surfaces are expected to be
representative of the conditions on the component internal surfaces, and that visual inspections
and physical manipulations performed under the External Surfaces Monitoring Program. The
External Surfaces Monitoring Program will be representative of the conditions on the internal
surfaces and will provide reasonable assurance that aging effects of elastomeric components
will be identified and managed prior to loss of ventilation system function.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
for the detection of cracking or that some physical test would need to be coupled to the visual
examinations in order to assist them in revealing the presence of tightly configure cracks in the
elastomeric materials. The staff was also of the opinion that a change in the hardness or
strength of the elastomers would either need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests in the applicant's letter of July 21, 2008. Based on the applicant's response to RAI 3.3.2.3-
2/3.4.2.3-2 and the applicant's augmentation of its External Surfaces Monitoring Program, the
staff concludes that applicant has resolved the staffs concern and that the updated, augmented
AMP basis provides an acceptable basis for managing cracking and changes in material
properties in the elastomeric flexible ventilation components because the augmentation of the
AMP to couple the programs visual examinations with the additional physical manipulations will
be capable of assisting the visual examinations in revealing the presence of any cracking in the
components or any significant changes in the hardness or strength of the materials (i.e., it will
be hard to push in on the elastomers demonstrating a change in hardness, and it will be hard to
bend them, demonstrating that the materials are losing their elasticity or are increasing in
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strength). The staff evaluation of the augmented External Surfaces Monitoring Program is given
in SER Section 3.0.3.1.9. The staff's concern in RAI 3.3.2.3-2/3.4.2.3-2 is resolved.

Conclusion. On the basis of its review, the staff finds that the applicant appropriately evaluated
the AMR results involving material, environment, AERMs, and AMP combinations that are not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

In LRA Table 3.3.2-17, the applicant states that (1) polymeric piping exposed fuel oil, indoor
uncontrolled air-EXT, and soil-EXT experience no aging effect requiring management, and
therefore does not require an aging management program.

Staff Evaluation

Assessment. The staff reviewed the applicant's plant-specific AMRs for the elastomeric auxiliary
system components that are exposed to either an external air with borated water leakage
environment or to fuel oil, lubricating oil, or closed-cycle cooling water against the criteria
summarized in this evaluation. The staff's evaluation of the applicant's identification of aging
effects and proposed aging management program are given in the subsections to this Staff
Evaluation.

Assessment of the Applicant's Identification of Aging Effects. The staff reviewed the applicant's
AMRs for the component-polymer-environment combinations listed in Table 3.3.2.3-3 above
against the staff's criteria that have been summarized in this section. The staff noted that the
applicant did not provide any technical bases in the LRA to support its determination that there
are not any AERMs for the polymer auxiliary system components that are exposed to either an
external air with borated water leakage environment or to fuel oil, lubricating oil, or closed-cycle
cooling water. The component-polymer-environment combinations for the applicable auxiliary
system AMRs have been listed in Table 3.3.2.3-2 above. The staff issued RAI # 3.3.2.3-4 to
request identification of the specific polymer materials that were used in fabrication of the
components listed in these auxiliary system AMR items and to provide a more detailed technical
basis on whether there are any AERMs for the component-polymer material-environment
combinations in these AMRs.

In its letter dated July 21, 2008, the applicant explained that it has reviewed details associated
with the various polymer components addressed in the LRA. The applicant stated that Polymer
hoses in the Halon fire protection subsystems are periodically tested and replaced on condition,
and, therefore, are considered consumables as described in LRA Section 2.1.2.4.3.

The applicant stated that the BVPS LRA is revised to include a new License Renewal Future
Commitment to address the remaining polymer components. The applicant explained that
specifically, with the exception noted in this response, it will perform repetitive maintenance
tasks prior to the period of extended operation, to periodically replace, or to periodically test and
replace on condition, polymer components identified in LRA Sections 3.1, 3.2, 3.3 and 3.4 such
that those components are classified as "short-lived" and not subject to aging management, per
10 CFR 54.21 (a)(1)(ii). The applicant identified that the frequency of the repetitive tasks will be
determined based upon manufacturer recommendations and operating experience.
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The applicant stated that the exception to testing/replacement of polymers by preventive
maintenance is GeoFlexD-D piping used as the buried fuel oil piping in the Security Diesel
Generator System and the Emergency Response Facility Substation System diesel generator
fuel oil systems.

The applicant stated that the LRA is further revised to delete, as appropriate, the polymer
component types, materials and aging effects from the LRA Table 2s and the summary lists of
materials and environments in LRA Sections 3.1, 3.2, 3.3 and 3.4. The applicant referred to the
Enclosure to this letter for the revision to the BVPS LRA.

In response to the first part of this RAI, which asks the identity of the polymeric material from
which the polymer subject to AMR is manufactured, the applicant states that the GeoFlex&-D
piping is a double-walled, flexible piping system designed for direct burial and that GeoFlex®
pipe is a totally-bonded, multi-layer composite construction with braided fiber reinforcement. The
applicant further explained that the inner-most Kynar® (polyvinylidene fluoride) barrier layer is
impermeable to diesel fuel and that the exterior has a nylon barrier layer to protect the outer wall
from chemical and microbial attack. The applicant also stated that additional intermediate layers
are made of polyethylene and nylon.

In response to the second part of this RAI, which asks whether the polymer is elastomeric,
thermoplastic, or thermoset material in order to identify their age-related degradation
mechanisms, the applicant stated that Kynar@, nylon and polyethylene are thermoplastics. The
applicant further stated that it used the EPRI Mechanical Tools to determine that polymers, such
as those used in GeoFlex® piping, are either completely resistant to the fluid environment, or
they deteriorate. Further the applicant stated that unlike metals, plastics do not display corrosion
rates. The applicant explained that rather than depending upon an oxide layer for protection,
plastics depend upon chemical resistance to the environment to which they are exposed. The
applicant further explained that acceptability for the use of plastics within a given environment is
a design-driven criterion; once the appropriate material is chosen, the system will have no aging
effects due to exposure to the contained fluid however, chemical decomposition due to
exposure to ozone and ultraviolet or ionizing radiation is a potential aging effect for some
polymers.

In response to the third part of this RAI, which asks about the particular environment to which
each polymer subject to AMR is exposed and its AERMs, the applicant stated that the materials
of construction of GeoFlex® piping were specifically chosen for use in transporting fuel oils and
for direct burial. The applicant identified that the product is Underwriters Laboratories (UL) listed
for this application. Further, the applicant stated that the soil environment precludes exposure to
ozone and to ultraviolet and ionizing radiation. The applicant referenced an April 22, 1997, U.S.
Environmental Protection Agency Memo (from Anna Hopkins Virbick, Director, Office of
Underground Storage Tanks, to Environmental Protection Agency UST/LUST Regional Program
Managers and State UST Program Managers - Subject: Transmittal of Survey of Flexible Piping
Systems) transmitted the results of a survey of flexible piping used in underground fuel oil
delivery systems, and included evaluation of GeoFlex® operating experience. The applicant
stated that the survey concluded that problems with the systems have been infrequent, and the
performance of the technology has been excellent.
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The applicant concluded that based on this review of industry operating experience and the use
of proper design and application of the material, GeoFlex® piping materials with internal fuel oil
and external buried (soil) environments do not exhibit aging effects requiring management.

The staff reviewed the applicant's response to RAI 3.3.2.3-4 and its revised LRA which includes
a new License Renewal Future Commitment to address the polymer components subject to
AMR, and finds that it adequately explains that with the exception of the underground fuel oil
piping servicing the Security Diesel Generator System and the Emergency Response Facility
Substation System diesel generator fuel oil systems, all the polymeric material previously
described in the LRA Table 2's are now designated as short-lived. The staff further evaluated
the applicant's explanation that the short-lived polymeric components will be subject to periodic
testing and replacement activities based on manufacturer's recommendations and operating
experience. The staff also evaluated the applicant's response concerning Halon system fire
hoses and finds that they are consumable items under LRA Section 2.1.2.4.3.

The staff reviewed the applicant's explanation of the fuel oil piping to the Security Diesel
Generator System and the Emergency Response Facility Substation System diesel generator
fuel oil systems which it identified as GeoFlex® D. The staff finds that this material is a polymer
similar to polymers used in other nuclear plant applications such as fiberglass and PVC and
therefore, will not result in aging that will be of concern during the period of extended operation
and that because the piping was designed for direct burial, there are no AERMs requiring
management. Therefore, the staffs concern in RAI 3.3.2.3-4 is resolved.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.18 Fire Protection System - Summary of Aging Management Evaluation -
LRA Table 3.3.2-18

The staff reviewed LRA Table 3.3.2-18, which summarizes the results of AMR evaluations for
the fire protection system component groups.

In LRA Table 3.3.2-18, the applicant proposed to manage cumulative fatigue damage of
stainless steel expansion joints exposed to diesel exhaust and steel piping and exhaust silencer
exposed to diesel exhaust as a TLAA. The staff verified that in LRA Section 4.3 the applicant
provided its TLAA evaluation for this component. SER Section 4.3 documents the staffs review
of the applicant's evaluation of this TLAA.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21 (a)(3).

In these LRA table 3.3.2-18, the applicant proposed for these systems that sight glass exposed
to condensation would have no aging effect requiring management and, there would be no
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to condensation would have no aging effect requiring management and, there would be no 
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aging management program. Condensation is not an environment covered in GALL. However,
there are similar environments covered in GALL such as glass exposed to raw water and
treated water and no aging effect is identified for this combination of material and environment
and no aging management is required. This conclusion is based on the fact that no failure due
to an aging effect of glass components in environments free of hydrofluoric acid, caustics, or hot
water have been recorded in industry at the temperatures or during the time periods of concern
for extended operation. For this reason, the staff finds that these line items are acceptable.

In LRA Table 3.3.2-18, the applicant provided its plant-specific AMR for managing loss of
material in external copper alloy >15% Zn valve body (C02 and Halon) surfaces that are
exposed condensation environment. In this AMR, the applicant credited its Selective Leaching
Program to manage this aging effect.

The staff noted that in Section VII of the GALL Report includes numerous AMR items (e.g.,
GALL AMRs VII.F4-13 and VII.G-13) on management of loss of material due to selective
leaching in copper with greater than 15% zinc components that are exposed to wetted
environments. The applicant has conservatively assumed that these copper valve bodies may
be subject to selective leaching if exposed to condensation and has credited its Selective
Leaching Program to manage this aging effect/mechanism in these components. The staff finds
this to be acceptable because it is consistent with the AMRs of the GALL Report for using
Selective Leaching Programs to manage loss of material that can occur in this category of
components (i.e. those fabricated from copper with greater than 15% zinc alloying content) as a
result of selective leaching.

In LRA Table 3.3.2-18, the applicant states that polymeric flexible hoses (Halon) exposed to gas
and indoor uncontrolled air-EXT experience no aging effect requiring management, and
therefore does not require an aging management program.

Staff Evaluation

Assessment. The staff reviewed the applicant's plant-specific AMRs for the elastomeric auxiliary
system components that are exposed to either an external air with borated water leakage
environment or to fuel oil, lubricating oil, or closed-cycle cooling water against the criteria
summarized in this evaluation. The staff's evaluation of the applicant's identification of aging
effects and proposed aging management program are given in the subsections to this Staff
Evaluation.

Assessment of the Applicant's Identification of Aqingq Effects. The staff reviewed the applicant's
AMRs for the component-polymer-environment combinations listed in Table 3.3.2.3-3 above
against the staff's criteria that have been summarized in this section. The staff noted that the
applicant did not provide any technical bases in the LRA to support its determination that there
are not any AERMs for the polymer auxiliary system components that are exposed to either an
external air with borated water leakage environment or to fuel oil, lubricating oil, or closed-cycle
cooling water. The component-polymer-environment combinations for the applicable auxiliary
system AMRs have been listed in Table 3.3.2.3-2 above. The staff issued RAI 3.3.2.3-4 to
request identification of the specific polymer materials that were used in fabrication of the
components listed in these auxiliary system AMR items and to provide a more detailed technical
basis on whether there are any AERMs for the component-polymer material-environment
combinations in these AMRs.
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In its letter dated July 21, 2008, the applicant explained that it has reviewed details associated
with the various polymer components addressed in the LRA. The applicant stated that Polymer
hoses in the Halon fire protection subsystems are periodically tested and replaced on condition,
and, therefore, are considered consumables as described in LRA Section 2.1.2.4.3.

The applicant stated that the BVPS LRA is revised to include a new License Renewal Future
Commitment to address the remaining polymer components. The applicant explained that
specifically, with the exception noted in this response, it will perform repetitive maintenance
tasks prior to the period of extended operation, to periodically replace, or to periodically test and
replace on condition, polymer components identified in LRA Sections 3.1, 3.2, 3.3 and 3.4 such
that those components are classified as "short-lived" and not subject to aging management, per
10 CFR 54.21 (a)(1)(ii). The applicant identified that the frequency of the repetitive tasks will be
determined based upon manufacturer recommendations and operating experience.

The applicant stated that the exception to testing/replacement of polymers by preventive
maintenance is GeoFlex®-D piping used as the buried fuel oil piping in the Security Diesel
Generator System and the Emergency Response Facility Substation System diesel generator
fuel oil systems.

The applicant stated that the LRA is further revised to delete, as appropriate, the polymer
component types, materials and aging effects from the LRA Table 2s and the summary lists of
materials and environments in LRA Sections 3.1, 3.2, 3.3 and 3.4. The applicant referred to the
Enclosure to this letter for the revision to the BVPS LRA.

In response to the first part of this RAI, which asks the identity of the polymeric material from
which the polymer subject to AMR is manufactured, the applicant states that the GeoFlex@-D
piping is a double-walled, flexible piping system designed for direct burial and that GeoFlex®
pipe is a totally-bonded, multi-layer composite construction with braided fiber reinforcement. The
applicant further explained that the inner-most Kynar® (polyvinylidene fluoride) barrier layer is
impermeable to diesel fuel and that the exterior has a nylon barrier layer to protect the outer wall
from chemical and microbial attack. The applicant also stated that additional intermediate layers
are made of polyethylene and nylon.

In response to the second part of this RAI, which asks whether the polymer is elastomeric,
thermoplastic, or thermoset material in order to identify their age-related degradation
mechanisms, the applicant stated that Kynar®, nylon and polyethylene are thermoplastics. The
applicant further stated that it used the EPRI Mechanical Tools to determine that polymers, such
as those used in GeoFlex® piping, are either completely resistant to the fluid environment, or
they deteriorate. Further the applicant stated that unlike metals, plastics do not display corrosion
rates. The applicant explained that rather than depending upon an oxide layer for protection,
plastics depend upon chemical resistance to the environment to which they are exposed. The
applicant further explained that acceptability for the use of plastics within a given environment is
a design-driven criterion; once the appropriate material is chosen, the system will have no aging
effects due to exposure to the contained fluid however, chemical decomposition due to
exposure to ozone and ultraviolet or ionizing radiation is a potential aging effect for some
polymers.
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In response to the third part of this RAI, which asks about the particular environment to which
each polymer subject to AMR is exposed and its AERMs, the applicant stated that the materials
of construction of GeoFlex® piping were specifically chosen for use in transporting fuel oils and
for direct burial. The applicant identified that the product is Underwriters Laboratories (UL) listed
for this application. Further, the applicant stated that the soil environment precludes exposure to
ozone and to ultraviolet and ionizing radiation. The applicant referenced an April 22, 1997, U.S.
Environmental Protection Agency Memo (from Anna Hopkins Virbick, Director, Office of
Underground Storage Tanks, to Environmental Protection Agency UST/LUST Regional Program
Managers and State UST Program Managers - Subject: Transmittal of Survey of Flexible Piping
Systems) transmitted the results of a survey of flexible piping used in underground fuel oil
delivery systems, and included evaluation of GeoFlex® piping operating experience. The
applicant stated that the survey concluded that problems with the systems have been
infrequent, and the performance of the technology has been excellent.

The applicant concluded that based on this review of industry operating experience and the use
of proper design and application of the material, GeoFlex® piping materials with internal fuel oil
and external buried (soil) environments do not exhibit aging effects requiring management.

The staff reviewed the applicant's response to RAI 3.3.2.3-4 and its revised LRA which includes
a new License Renewal Future Commitment to address the polymer components subject to
AMR, and finds that it adequately explains that with the exception of the underground fuel oil
piping servicing the Security Diesel Generator System and the Emergency Response Facility
Substation System diesel generator fuel oil systems, all the polymeric material previously
described in the LRA Table 2's are now designated as short-lived. The staff further evaluated
the applicant's explanation that the short-lived polymeric components will be subject to periodic
testing and replacement activities based on manufacturer's recommendations and operating
experience. The staff also evaluated the applicant's response concerning Halon system fire
hoses and finds that they are consumable items under LRA Section 2.1.2.4.3.

The staff reviewed the applicant's explanation of the fuel oil piping to the Security Diesel
Generator System and the Emergency Response Facility Substation System diesel generator
fuel oil systems which it identified as GeoFlex® D. The staff finds that this material is a polymer
similar to polymers used in other nuclear plant applications such as fiberglass and PVC and
therefore, will not result in aging that will be of concern during the period of extended operation
and that because the piping was designed for direct burial, there are no AERMs requiring
management. Therefore, the staffs concern in RAI 3.3.2.3-4 is resolved.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.19 Fuel Pool Cooling and Purification System - Summary of Aging Management
Evaluation - LRA Table 3.3.2-19

The staff reviewed LRA Table 3.3.2-19, which summarizes the results of AMR evaluations for
the fuel pool cooling and purification system component groups.
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In LRA Table 3.3.2-19, the applicant proposed to manage reduction of heat transfer in stainless
steel heat exchanger (tube) exposed to treated borated water using a combination of the Water
Chemistry Program (B.2.42) and the One-Time Inspection Program (B.2.30). During its review,
the staff noted that the applicant applied Note G to these items. The staff reviewed the AMR
results lines that reference Note G. The Water Chemistry Program was reviewed by the staff in
SER Section 3.0.3.2.14. The One-Time Inspection Program was reviewed by the staff in SER
Section 3.0.3.1.17. Treated borated water is not an environment covered in the GALL Report for
reduction of heat transfer in stainless steel heat exchanger (tube). However, the staff's
evaluation of the Water Chemistry Program finds that it would maintain treated water quality
through treatment and testing, removing impurities conducive to causing reduction of heat
transfer. Additionally, any evidence of reduction of heat transfer would be effectively identified
by the One-Time Inspection Program which directs that corrective actions be taken. Therefore,
the staff finds that these line items are acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.20 Gaseous Waste Disposal System - Summary of Aging Management Evaluation -
LRA Table 3.3.2-20

The staff reviewed LRA Table 3.3.2-20, which summarizes the results of AMR evaluations for
the gaseous waste disposal system component groups.

In this LRA Table 3.3.2-20, applicant proposed that sight glasses exposed to condensation
would have no aging effect requiring management and, there would be no aging management
program. Condensation is not an environment covered in GALL. However, there are similar
environments covered in GALL such as glass exposed to raw water and treated water and no
aging effect is identified for this combination of material and environment and no aging
management is required. This conclusion is based on the fact that no failure due to an aging
effect of glass components in environments free of hydrofluoric acid, caustics, or hot water have
been recorded in industry at the temperatures or during the time periods of concern for
extended operation. For this reason, the staff finds that these line items are acceptable.

In this LRA Table 3.3.2-20, the applicant proposed for that sight glass exposed to air with
borated water leakage-external would have no aging effect requiring management and, there
would be no aging management program. Air with borated water leakage-external is not an
environment covered in GALL. However, there are similar environments covered in GALL such
as glass exposed to treated borated water and no aging effect is identified for this combination
of material and environment and no aging management is required. This conclusion is based on
the fact that no failure due to an aging effect of glass components in environments free of
hydrofluoric acid, caustics, or hot water have been recorded in industry at the temperatures or
during the time periods of concern for extended operation. For this reason, the staff finds that
these line items are acceptable.
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On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.21 Liquid Waste Disposal System - Summary of Aging Management Evaluation -
LRA Table 3.3.2-21

The staff reviewed LRA Table 3.3.2-21, which summarizes the results of AMR evaluations for
the liquid waste disposal system component groups.

The staff determined that the LRA Table 3.1.2-2 did not include any plant-specific AMR items
(as identified by either a Footnote F, G, H, I, or J designation) for the Liquid Waste Disposal
components.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.22 Post-Accident Sample System - Summary of Aging Management Evaluation -
LRA Table 3.3.2-22

The staff reviewed LRA Table 3.3.2-22, which summarizes the results of AMR evaluations for
the post-accident sample system component groups.

The staff determined that the LRA Table 3.1.2-2 did not include any plant-specific AMR items
(as identified by either a Footnote F, G, H, I, or J designation) for the Post-Accident Sample
System components.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.23 Post-Design Basis Accident Hydrogen Control System - Summary of Aging
Management Evaluation - LRA Table 3.3.2-23

The staff reviewed LRA Table 3.3.2-23, which summarizes the results of AMR evaluations for
the post-design basis accident hydrogen control system component groups.

In Table 3.3.2-23, the applicant identified no aging effects for stainless steel piping exposed to
an exterior environment of outdoor air. For these components the applicant cites Note G, which
indicates that this environment is not in the GALL Report for this component and material. The
staff finds that stainless steel material is susceptible to aging only if exposed to an aggressive
chemical, salt water or buried environments. In a normal atmosphere environment, where rain
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staff finds that stainless steel material is susceptible to aging only if exposed to an aggressive 
chemical, salt water or buried environments. In a normal atmosphere environment, where rain 
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water would tend to wash the exterior surface material rather than concentrate contaminants,
the stainless steel material will have no aging effects. The SCC in stainless steel, which is
considered plausible in wetted corrosive environments with a temperature greater than 140 'F,
will not occur in the outside air environment. On this basis, the staff finds that stainless steel in
an outside air environment exhibits no aging effect, and that the component or structure will
remain capable of performing its intended functions consistent with the CLB during the period of
extended operation.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21 (a)(3).

3.3.2.3.24 Primary Component and Neutron Shield Tank Cooling Water System - Summary of
Aging Management Evaluation - LRA Table 3.3.2-24

The staff reviewed LRA Table 3.3.2-24, which summarizes the results of AMR evaluations for
the primary component and neutron shield tank cooling water system component groups.

In LRA table 3.3.2-24, the applicant proposed that sight glass exposed to condensation would
have no aging effect requiring management and, there would be no aging management
program. Condensation is not an environment covered in GALL. However, there are similar
environments covered in GALL such as glass exposed to raw water and treated water and no
aging effect is identified for this combination of material and environment and no aging
management is required. This conclusion is based on the fact that no failure due to an aging
effect of glass components in environments free of hydrofluoric acid, caustics, or hot water have
been recorded in industry at the temperatures or during the time periods of concern for
extended operation. For this reason, the staff finds that these line items are acceptable.

In these LRA table 3.3.2-24, the applicant proposed that sight glass exposed to Air with borated
water leakage-external would have no aging effect requiring management and, there would be
no aging management program. Air with borated water leakage-external is not an environment
covered in GALL. However, there are similar environments covered in GALL such as glass
exposed to treated borated water and no aging effect is identified for this combination of
material and environment and no aging management is required. This conclusion is based on
the fact that no failure due to an aging effect of glass components in environments free of
hydrofluoric acid, caustics, or hot water have been recorded in industry at the temperatures or
during the time periods of concern for extended operation. For this reason, the staff finds that
these line items are acceptable.

In these LRA table 3.3.2-24, the applicant proposed that sight glass exposed to closed cycle
cooling water would have no aging effect requiring management and, there would be no aging
management program. The combination of glass and closed cycle cooling water is not a
material/environment combination covered in GALL. However, there are similar
material/environment combinations covered in GALL such as glass exposed to raw water and
treated water and no aging effect is identified for this combination of material and environment
and no aging management is required. This conclusion is based on the fact that no failure due
to an aging effect of glass components in environments free of hydrofluoric acid, caustics, or hot
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water would tend to wash the exterior surface material rather than concentrate contaminants, 
the stainless steel material will have no aging effects. The SCC in stainless steel, which is 
considered plausible in wetted corrosive environments with a temperature greater than 140 of, 
will not occur in the outside air environment. On this basis, the staff finds that stainless steel in 
an outside air environment exhibits no aging effect, and that the component or structure will 
remain capable of performing its intended functions consistent with the CLB during the period of 
extended operation. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function(s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.3.2.3.24 Primary Component and Neutron Shield Tank Cooling Water System - Summary of 
Aging Management Evaluation - LRA Table 3.3.2-24 

The staff reviewed LRA Table 3.3.2-24, which summarizes the results of AMR evaluations for 
the primary component and neutron shield tank cooling water system component groups. 

In LRA table 3.3.2-24, the applicant proposed that sight glass exposed to condensation would 
have no aging effect requiring management and, there would be no aging management 
program. Condensation is not an environment covered in GALl. However, there are similar 
environments covered in GALL such as glass exposed to raw water and treated water and no 
aging effect is identified for this combination of material and environment and no aging 
management is required. This conclusion is based on the fact that no failure due to an aging 
effect of glass components in environments free of hydrofluoric acid, caustics, or hot water have 
been recorded in industry at the temperatures or during the time periods of concern for 
extended operation. For this reason, the staff finds that these line items are acceptable. 

In these LRA table 3.3.2-24, the applicant proposed that sight glass exposed to Air with borated 
water leakage-external would have no aging effect requiring management and, there would be 
no aging management program. Air with borated water leakage-external is not an environment 
covered in GALl. However, there are similar environments covered in GALL such as glass 
exposed to treated borated water and no aging effect is identified for this combination of 
material and environment and no aging management is required. This conclusion is based on 
the fact that no failure due to an aging effect of glass components in environments free of 
hydrofluoric acid, caustics, or hot water have been recorded in industry at the temperatures or 
during the time periods of concern for extended operation. For this reason, the staff finds that 
these line items are acceptable. 

In these LRA table 3.3.2-24, the applicant proposed that sight glass exposed to closed cycle 
cooling water would have no aging effect requiring management and, there would be no aging 
management program. The combination of glass and closed cycle cooling water is not a 
material/environment combination covered in GALl. However, there are similar 
material/environment combinations covered in GALL such as glass exposed to raw water and 
treated water and no aging effect is identified for this combination of material and environment 
and no aging management is required. This conclusion is based on the fact that no failure due 
to an aging effect of glass components in environments free of hydrofluoric acid, caustics, or hot 
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water have been recorded in industry at the temperatures or during the time periods of concern
for extended operation. For this reason, the staff finds that these line items are acceptable.

In LRA Table 3.3.2-24, the applicant proposed to manage reduction of heat transfer in copper
alloy <15% Zn heat exchanger (RCP oil cooler tube) exposed to lubricating oil - EXT using a
combination of the Lubricating Oil Analysis Program (B.2.24) and the One-Time Inspection
Program (B.2.30). During its review, the staff noted that the applicant applied Note H to these
items. The staff reviewed the AMR results lines that reference Note H. The Lubricating Oil
Analysis Program was reviewed by the staff in SER Section 3.0.3.1.13. The One-Time
Inspection Program was reviewed by the staff in SER Section 3.0.3.1.17. Reduction of heat
transfer is not an aging effect covered in the GALL Report for copper alloy <15% Zn heat
exchanger (RCP oil cooler tube) heat exchanger tubes or other heat transfer surfaces exposed
to lubricating oil. However, the staffs evaluation of the Lubricating Oil Analysis Program finds
that it would maintain lubricating oil quality through treatment and testing removing impurities
conducive to reduction of heat transfer. Additionally, any evidence of reduction of heat transfer
would be effectively identified by the One-Time Inspection Program which directs that corrective
actions be taken. Therefore, the staff finds that these line items are acceptable.

In LRA Table 3.3.2-24, the applicant proposed to manage reduction of heat transfer in copper
alloy <15% Zn heat exchanger (RCP oil cooler tube) exposed to air - indoor uncontrolled - EXT
using the External Surfaces Monitoring Program (B.2.15). During its review, the staff noted that
the applicant applied Note H to this item. The staff reviewed the AMR results line that
references Note H. The External Surfaces Monitoring Program was reviewed by the staff in SER
Section 3.0.3.1.9. Reduction of heat transfer is not an aging effect covered in GALL Report for
copper alloy <15% Zn heat exchanger (RCP oil cooler tube) for which reduction of heat transfer
is identified as an appropriate aging effect. However, the staffs evaluation of the External
Surfaces Monitoring Program finds that it would be effective in identifying evidence of deposit
buildup that would contribute towards this aging effect. Therefore, the staff finds that this line
item is acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.25 Radiation Monitoring System - Summary of Aging Management Evaluation -
LRA Table 3.3.2-25

The staff reviewed LRA Table 3.3.2-25, which summarizes the results of AMR evaluations for
the radiation monitoring system component groups.

In Table 3.3.2-25, the applicant identified no aging effects for stainless steel piping and
isokinetic nozzle exposed to an exterior environment of outdoor air. For these components the
applicant cites Note G, which indicates that the environment is not in the GALL Report for this
component and material. The staff finds that stainless steel material is susceptible to aging only
if exposed to an aggressive chemical, salt water or buried environments. In a normal
atmosphere environment, where rain water would tend to wash the exterior surface material
rather than concentrate contaminants, the stainless steel material will have no aging effects.

3-461

water have been recorded in industry at the temperatures or during the time periods of concern 
for extended operation. For this reason, the staff finds that these line items are acceptable. 

In LRA Table 3.3.2-24, the applicant proposed to manage reduction of heat transfer in copper 
alloy <15% Zn heat exchanger (RCP oil cooler tube) exposed to lubricating oil- EXT using a 
combination of the Lubricating Oil Analysis Program (B.2.24) and the One-Time Inspection 
Program (B.2.30). During its review, the staff noted that the applicant applied Note H to these 
items. The staff reviewed the AMR results lines that reference Note H. The Lubricating Oil 
Analysis Program was reviewed by the staff in SERSection 3.0.3.1.13. The One-Time 
Inspection Program was reviewed by the staff in SER Section 3.0.3.1.17. Reduction of heat 
transfer is not an aging effect covered in the GALL Report for copper alloy <15% Zn heat 
exchanger (RCP oil cooler tube) heat exchanger tubes or other heat transfer surfaces exposed 
to lubricating oil. However, the staffs evaluation of the Lubricating Oil Analysis Program finds 
that it would maintain lubricating oil quality through treatment and testing removing impurities 
conducive to reduction of heat transfer. Additionally, any evidence of reduction of heat transfer 
would be effectively identified by the One-Time Inspection Program which directs that corrective 
actions be taken. Therefore, the staff finds that these line items are acceptable. 

In LRA Table 3.3.2-24, the applicant proposed to manage reduction of heat transfer in copper 
alloy <15% Zn heat exchanger (RCP oil cooler tube) exposed to air - indoor uncontrolled - EXT 
using the External Surfaces Monitoring Program (B.2.15). During its review, the staff noted that 
the applicant applied Note H to this item. The staff reviewed the AMR results line that 
references Note H. The External Surfaces Monitoring Program was reviewed by the staff in SER 
Section 3.0.3.1.9. Reduction of heat transfer is not an aging effect covered in GALL Report for 
copper alloy <15% Zn heat exchanger (RCP oil cooler tube) for which reduction of heat transfer 
is identified as an appropriate aging effect. However, the staffs evaluation of the External 
Surfaces Monitoring Program finds that it would be effective in identifying evidence of deposit 
buildup that would contribute towards this aging effect. Therefore, the staff finds that this line 
item is acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function(s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.3.2.3.25 Radiation Monitoring System - Summary of Aging Management Evaluation -
LRA Table 3.3.2-25 

The staff reviewed LRA Table 3.3.2-25, which summarizes the results of AMR evaluations for 
the radiation monitoring system component groups. 

In Table 3.3.2-25, the applicant identified no aging effects for stainless steel piping and 
isokinetic nozzle exposed to an exterior environment of outdoor air. For these components the 
applicant cites Note G, which indicates that the environment is not in the GALL Report for this 
component and material. The staff finds that stainless steel material is susceptible to aging only 
if exposed to an aggressive chemical, salt water or buried environments. In a normal 
atmosphere environment, where rain water would tend to wash the exterior surface material 
rather than concentrate contaminants, the stainless steel material will have no aging effects. 
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The SCC in stainless steel, which is considered plausible in wetted corrosive environments with
a temperature greater than 140 OF , will not occur in the outside air environment. On this basis,
the staff finds that stainless steel in an outside air environment exhibits no aging effect, and that
the component or structure will remain capable of performing its intended functions consistent
with the CLB during the period of extended operation.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.26 Reactor Plant Sample System - Summary of Aging Management Evaluation -
LRA Table 3.3.2-26

The staff reviewed LRA Table 3.3.2-26, which summarizes the results of AMR evaluations for
the reactor plant sample system component groups.

In LRA Table 3.3.2-26, the applicant proposed to manage cumulative fatigue damage of
stainless steel bolting exposed to uncontrolled indoor air on the external surface as a TLAA. The
staff verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this
component. SER Section 4.3 documents the staffs review of the applicant's evaluation of this
TLAA.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

In LRA Table 3.3.2-26, the applicant proposed to manage loss of material of the copper alloy >
15% Zn valve bodies and gray cast iron pump casings in the reactor plant sample system that
are exposed to condensation - using the Selective Leaching of Materials Inspection Program
(B.2.36). The Selective Leaching of Materials Inspection Program was reviewed by the staff in
SER Section 3.0.3.z. In LRA Table 3.3.2-26, the applicant proposed to manage loss of material
of the gray cast iron pump casing exposed to condensation - external using the Selective
Leaching of Materials Inspection Program (B.2.36). Condenstation - external is not an
environment covered in the GALL Report. However, there are similar environments covered in
the GALL Report for copper alloy >15% Zn and gray cast iron where loss of material is the
aging effect requiring management and Selective Leaching of Materials (XI.M33) is the AMP.
Because the environment, condensation - external, is similar to environments listed in the GALL
Report, such as treated water, raw water, and closed cycle cooling water, the staff finds that this
line item is acceptable

In this LRA table 3.3.2-26, the applicant proposed that sight glasses exposed to air with borated
water leakage-external would have no aging effect requiring management and, there would be
no aging management program. Air with borated water leakage-external is not an environment
covered in GALL. However, there are similar environments covered in GALL such as glass
exposed to treated borated water and no aging effect is identified for this combination of
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The SCC in stainless steel, which is considered plausible in wetted corrosive environments with 
a temperature greater than 140 of , will not occur in the outside air environment. On this basis, 
the staff finds that stainless steel in an outside air environment exhibits no aging effect, and that 
the component or structure will remain capable of performing its intended functions consistent 
with the CLB during the period of extended operation. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function(s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.3.2.3.26 Reactor Plant Sample System - Summary of Aging Management Evaluation
LRA Table 3.3.2-26 

The staff reviewed LRA Table 3.3.2-26, which summarizes the results of AMR evaluations for 
the reactor plant sample system component groups. 

In LRA Table 3.3.2-26, the applicant proposed to manage cumulative fatigue damage of 
stainless steel bolting exposed to uncontrolled indoor air on the external surface as a TLAA. The 
staff verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this 
component. SER Section 4.3 documents the staffs review of the applicant's evaluation of this 
TLAA. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function(s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

In LRA Table 3.3.2-26, the applicant proposed to manage loss of material of the copper alloy> 
15% Zn valve bodies and gray cast iron pump casings in the reactor plant sample system that 
are exposed to condensation - using the Selective Leaching of Materials Inspection Program 
(B.2.36). The Selective Leaching of Materials Inspection Program was reviewed by the staff in 
SER Section 3.0.3.z. In LRA Table 3.3.2-26, the applicantproposed to manage loss of material 
of the gray cast iron pump casing exposed to condensation - external using the Selective 
Leaching of Materials Inspection Program (B.2.36). Condenstation - external is not an 
environment covered in the GALL Report. However, there are similar environments covered in 
the GALL Report for copper alloy >15% Zn and gray cast iron where loss of material is the 
aging effect requiring management and Selective Leaching of Materials (XI,M33) is the AMP. 
Because the environment, condensation - external, is similar to environments listed in the GALL 
Report, such as treated water, raw water, and closed cycle cooling water, the staff finds that this 
line item is acceptable 

In this LRA table 3.3.2-26, the applicant proposed that sight glasses exposed to air with borated 
water leakage-external would have no aging effect requiring management and, there would be 
no aging management program. Air with borated water leakage-external is not an environment 
covered in GALL. However, there are similar environments covered in GALL such as glass 
exposed to treated borated water and no aging effect is identified for this combination of 
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material and environment and no aging management is required. This conclusion is based on
the fact that no failure due to an aging effect of glass components in environments free of
hydrofluoric acid, caustics, or hot water have been recorded in industry at the temperatures or
during the time periods of concern for extended operation. For this reason, the staff finds that
these line items are acceptable.

In LRA Table 3.3.2-26, the applicant states that:

(1) polymeric demineralizers exposed to treated water, indoor uncontrolled air-EXT, and air
with borated leakage- EXT.

(2) polymeric tank exposed to treated water, indoor uncontrolled air-EXT, and air with
borated leakage-EXT.

(3) polymeric tubing exposed to treated borated water, treated water, indoor uncontrolled
air-EXT, and air with borated leakage-EXT experience no aging effect requiring
management, and therefore does not require an aging management program.

Staff Evaluation

Assessment. The staff reviewed the applicant's plant-specific AMRs for the elastomeric auxiliary
system components that are exposed to either an external air with borated water leakage
environment or to fuel oil, lubricating oil, or closed-cycle cooling water against the criteria
summarized in this evaluation. The staff's evaluation of the applicant's identification of aging
effects and proposed aging management program are given in the subsections to this Staff
Evaluation.

Assessment of the Applicant's Identification of Aging Effects. The staff reviewed the applicant's
AMRs for the component-polymer-environment combinations listed in Table 3.3.2-26 above
against the staff's criteria that have been summarized in this section. The staff noted that the
applicant did not provide any technical bases in the LRA to support its determination that there
are not any AERMs for the polymer auxiliary system components that are exposed to either an
external air with borated water leakage environment or to fuel oil, lubricating oil, or closed-cycle
cooling water. The component-polymer-environment combinations for the applicable auxiliary
system AMRs have been listed in Table 3.3.2-26 above. The staff issued RAI 3.3.2.3-4 to
request identification of the specific polymer materials that were used in fabrication of the
components listed in these auxiliary system AMR items and to provide a more detailed technical
basis on whether there are any AERMs for the component-polymer material-environment
combinations in these AMRs.

In its letter dated July 21, 2008, the applicant explained that it has reviewed details associated
with the various polymer components addressed in the LRA. The applicant stated that Polymer
hoses in the Halon fire protection subsystems are periodically tested and replaced on condition,
and, therefore, are considered consumables as described in LRA Section 2.1.2.4.3.

The applicant stated that the BVPS LRA is revised to include a new License Renewal Future
Commitment to address the remaining polymer components. The applicant explained that
specifically, with the exception noted in this response, it will perform repetitive maintenance
tasks prior to the period of extended operation, to periodically replace, or to periodically test and
replace on condition, polymer components identified in LRA Sections 3.1, 3.2, 3.3 and 3.4 such
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material and environment and no aging management is required. This conclusion is based on 
the fact that no failure due to an aging effect of glass components in environments free of 
hydrofluoric acid, caustics, or hot water have been recorded in industry at the temperatures or 
during the time periods of concern for extended operation. For this reason, the staff finds that 
these line items are acceptable. 

In LRA Table 3.3.2-26, the applicant states that: 

(1) polymeric demineralizers exposed to treated water, indoor uncontrolled air-EXT, and air 
with borated leakage- EXT. 

(2) polymeric tank exposed to treated water, indoor uncontrolled air-EXT, and air with 
borated leakage-EXT. 

(3) polymeric tubing exposed to treated borated water, treated water, indoor uncontrolled 
air-EXT, and air with borated leakage-EXT experience no aging effect requiring 
management, and therefore does not require an aging management program. 

Staff Evaluation 

Assessment. The staff reviewed the applicant's plant-specific AMRs for the elastomeric auxiliary 
system components that are exposed to either an external air with borated water leakage. 
environment or to fuel oil, lubricating oil, or closed-cycle cooling water against the criteria 
summarized in this evaluation. The staff's evaluation of the applicant's identification of aging 
effects and proposed aging management program are given in the subsections to this Staff 
Evaluation. 

Assessment of the Applicant's Identification of Aging Effects. The staff reviewed the applicant's 
AMRs for the component-polymer-environment combinations listed in Table 3.3.2-26 above 
against the staff's criteria that have been summarized in this section. The staff noted that the 
applicant did not provide any technical bases in the LRA to support its determination that there 
are not any AERMs for the polymer auxiliary system components that are exposed to either an 
external air with borated water leakage environment or to fuel oil, lubricating oil, or closed-cycle 
cooling water. The component-polymer-environment combinations for the applicable auxiliary 
system AMRs have been listed in Table 3.3.2-26 above. The staff issued RAI 3.3.2.3-4 to 
request identification of the specific polymer materials that were used in fabrication of the 
components listed in these auxiliary system AMR items and to provide a more detailed technical 
basis on whether there are any AERMs for the component-polymer material-environment 
combinations in these AMRs. 

In its letter dated July 21, 2008, the applicant explained that it has reviewed details associated 
with the various polymer components addressed in the LRA. The applicant stated that Polymer 
hoses in the Halon fire protection subsystems are periodically tested and replaced on condition, 
and, therefore, are considered consumables as described in LRA Section 2.1.2.4.3. 

The applicant stated that the BVPS LRA is revised to include a new License Renewal Future 
Commitment to address the remaining polymer components. The applicant explained that 
specifically, with the exception noted in this response, it will perform repetitive maintenance 
tasks prior to the period of extended operation, to periodically replace, or to periodically test and 
replace on condition, polymer components identified in LRA Sections 3.1, 3.2, 3.3 and 3.4 such 
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that those components are classified as "short-lived" and not subject to aging management, per
10 CFR 54.21 (a)(1)(ii). The applicant identified that the frequency of the repetitive tasks will be
determined based upon manufacturer recommendations and operating experience.

The applicant stated that the exception to testing/replacement of polymers by preventive
maintenance is GeoFlex@-D piping used as the buried fuel oil piping in the Security Diesel
Generator System and the Emergency Response Facility Substation System diesel generator
fuel oil systems.

The applicant stated that the LRA is further revised to delete, as appropriate, the polymer
component types, materials and aging effects from the LRA Table 2's and the summary lists of
materials and environments in LRA Sections 3.1, 3.2, 3.3 and 3.4. The applicant referred to the
Enclosure to this letter for the revision to the BVPS LRA.

In response to the first part of this RAI, which asks the identity of the polymeric material from
which the polymer is subject to AMR is manufactured, the applicant states that the GeoFlex&-D
piping is a double-walled, flexible piping system designed for direct burial and that GeoFlex®
pipe is a totally-bonded, multi-layer composite construction with braided fiber reinforcement. The
applicant further explained that the inner-most Kynar® (polyvinylidene fluoride) barrier layer is
impermeable to diesel fuel and that the exterior has a nylon barrier layer to protect the outer wall
from chemical and microbial attack. The applicant also stated that additional intermediate layers
are made of polyethylene and nylon.

In response to the second part of this RAI, which asks whether the polymer is elastomeric,
thermoplastic, or thermoset material in order to identify their age-related degradation
mechanisms, the applicant stated that Kynar®, nylon and polyethylene are thermoplastics. The
applicant further stated that it used the EPRI Mechanical Tools to determine that polymers, such
as those used in GeoFlex® piping, are either completely resistant to the fluid environment, or
they deteriorate. Further the applicant stated that unlike metals, plastics do not display corrosion
rates. The applicant explained that rather than depending upon an oxide layer for protection,
plastics depend upon chemical resistance to the environment to which they are exposed. The
applicant further explained that acceptability for the use of plastics within a given environment is
a design-driven criterion; once the appropriate material is chosen, the system will have no aging
effects due to exposure to the contained fluid however, chemical decomposition due to
exposure to ozone and ultraviolet or ionizing radiation is a potential aging effect for some
polymers.

In response to the third part of this RAI, which asks about the particular environment to which
each polymer subject to AMR is exposed and its AERMs, the applicant stated that the materials
of construction of GeoFlex® piping were specifically chosen for use in transporting fuel oils and
for direct burial. The applicant identified that the product is Underwriters Laboratories (UL) listed
for this application. Further, the applicant stated that the soil environment precludes exposure to
ozone and to ultraviolet and ionizing radiation. The applicant referenced an April 22, 1997, U.S.
Environmental Protection Agency Memo (from Anna Hopkins Virbick, Director, Office of
Underground Storage Tanks, to Environmental Protection Agency UST/LUST Regional Program
Managers and State UST Program Managers - Subject: Transmittal of Survey of Flexible Piping
Systems) transmitted the results of a survey of flexible piping used in underground fuel oil
delivery systems, and included evaluation of GeoFlex® operating experience. The applicant
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that those components are classified as "short-lived" and not subject to aging management, per 
10 CFR 54.21 (a)(1 )(ii). The applicant identified that the frequency of the repetitive tasks will be 
determined based upon manufacturer recommendations and operating experience. 

The applicant stated that the exception to testing/replacement of polymers by preventive 
maintenance is GeoFlex®-D piping used as the buried fuel oil piping in the Security Diesel 
Generator System and the Emergency Response Facility Substation System diesel generator 
fuel oil systems. 

The applicant stated that the LRA is further revised to delete, as appropriate, the polymer 
component types, materials and aging effects from the LRA Table 2's and the summary lists of 
materials and environments in LRA Sections 3.1, 3.2, 3.3 and 3.4. The applicant referred to the 
Enclosure to this letter for the revision to the BVPS LRA. 

In response to the first part of this RAI, which asks the identity of the polymeric material from 
which the polymer is subject to AMR is manufactured, the applicant states that the GeoFlex®-D 
piping is a double-walled, flexible piping system designed for direct burial and that GeoFlex® 
pipe is a totally-bonded, multi-layer composite construction with braided fiber reinforcement. The 
applicant further explained that the inner-most Kynar® (polyvinylidene fluoride) barrier layer is 
impermeable to diesel fuel and that the exterior has a nylon barrier layer to protect the outer wall 
from chemical and microbial attack. The applicant also stated that additional intermediate layers 
are made of polyethylene and nylon. 

In response to the second part of this RAI, which asks whether the polymer is elastomeric, 
thermoplastic, or thermoset material in order to identify their age-related degradation 
mechanisms, the applicant stated that Kynar®, nylon and polyethylene are thermoplastics. The 
applicant further stated that it used the EPRI Mechanical Tools to determine that polymers, such 
as those used in GeoFlex® piping, are either completely resistant to the fluid environment, or 
they deteriorate. Further the applicant stated that unlike metals, plastics do not display corrosion 
rates. The applicant explained that rather than depending upon an oxide layer for protection, 
plastics depend upon chemical resistance to the environment to which they are exposed. The 
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stated that the survey concluded that problems with the systems have been infrequent, and the
performance of the technology has been excellent.

The applicant concluded that based on this review of industry operating experience and the use
of proper design and application of the material, GeoFlex® piping materials with internal fuel oil
and external buried (soil) environments do not exhibit aging effects requiring management.

The staff reviewed the applicant's response to RAI 3.3.2.3-4 and its revised LRA which includes
a new License Renewal Future Commitment to address the polymer components subject to
AMR, and finds that it adequately explains that with the exception of the underground fuel oil
piping servicing the Security Diesel Generator System and the Emergency Response Facility
Substation System diesel generator fuel oil systems, all the polymeric material previously
described in the LRA Table 2's are now designated as short-lived. The staff further evaluated
the applicant's explanation that the short-lived polymeric components will be subject to periodic
testing and replacement activities based on manufacturer's recommendations and operating
experience. The staff also evaluated the applicant's response concerning Halon system fire
hoses and finds that they are consumable items under LRA Section 2.1.2.4.3.

The staff reviewed the applicant's explanation of the fuel oil piping to the Security Diesel
Generator System and the Emergency Response Facility Substation System diesel generator
fuel oil systems which it identified as GeoFlex® D. The staff finds that this material is a polymer
similar to polymers used in other nuclear plant applications such as fiberglass and PVC and
therefore, will not result in aging that will be of concern during the period of extended operation
and that because the piping was designed for direct burial, there are no AERMs requiring
management. Therefore, the staffs concern in RAI 3.3.2.3-4 is resolved.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.27 Reactor Plant Vents and Drains - Summary of Aging Management Evaluation -
LRA Table 3.3.2-27

The staff reviewed LRA Table 3.3.2-27, which summarizes the results of AMR evaluations for
the reactor plant vents and drains component groups.

In LRA Table 3.3.2-27, the applicant proposed to manage cumulative fatigue damage of
stainless steel bolting exposed to uncontrolled indoor air on the external surface as a TLAA. The
staff verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this
component. SER Section 4.3 documents the staffs review of the applicant's evaluation of this
TLAA.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21 (a)(3).
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In LRA Table 3.3.2-27, the applicant proposed to manage loss of material of the gray cast iron
trap body exposed to condensation - external using the Selective Leaching of Materials
Inspection Program (B.2.36). The Selective Leaching of Materials Inspection Program was
reviewed by the staff in SER Section 3.0.3.3.6. Condensation - external is not an environment
covered in the GALL Report. However, there are similar environments covered in the GALL
Report for gray cast iron where loss of material is the aging effect requiring management and
Selective Leaching of Materials (XI.M33) is the AMP. Because the environment, condensation -
external, is similar to environments listed in the GALL Report, such as treated water, raw water,
and closed cycle cooling water, the staff finds that this line item is acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.28 River Water System (Unit 1 only) - Summary of Aging Management Evaluation -
LRA Table 3.3.2-28

The staff reviewed LRA Table 3.3.2-28, which summarizes the results of AMR evaluations for
the river water system (Unit 1 only) component groups.

In LRA Table 3.3.2-28, the applicant proposed to manage loss of material of the gray cast iron
Condenser (ACU waterbox/cover), strainer body, and valve body exposed to condensation -
external using the Selective Leaching of Materials Inspection Program (B.2.36). The Selective
Leaching of Materials Inspection Program was reviewed by the staff in SER Section 3.0.3.z.
Condensation - external is not an environment covered in the GALL Report. However, there are
similar environments covered in the GALL Report for gray cast iron where loss of material is the
aging effect requiring management and Selective Leaching of Materials (XI.M33) is the AMP.
Because the environment, condensation - external, is similar to environments listed in the GALL
Report, such as treated water, raw water, and closed cycle cooling water, the staff finds that this
line item is acceptable.

In this LRA Table 3.3.2-28, the applicant proposed that sight glasses exposed to condensation
would have no aging effect requiring management and, there would be no aging management
program. Condensation is not an environment covered in GALL. However, there are similar
environments covered in GALL such as glass exposed to raw water and treated water and no
aging effect is identified for this combination of material and environment and no aging
management is required. This conclusion is based on the fact that no failure due to an aging
effect of glass components in environments free of hydrofluoric acid, caustics, or hot water have
been recorded in industry at the temperatures or during the time periods of concern for
extended operation. For this reason, the staff finds that these line items are acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).
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3.3.2.3.29 Security Diesel Generator System (Common) - Summary of Aging Management
Evaluation - LRA Table 3.3.2-29

The staff reviewed LRA Table 3.3.2-29, which summarizes the results of AMR evaluations for
the security diesel generator system (common) component groups.

In LRA Table 3.3.2-29, the applicant proposed to manage cumulative fatigue damage of steel
piping and turbocharger housings exposed to diesel exhaust as a TLAA. The staff verified that
in LRA Section 4.3 the applicant provided its TLAA evaluation for this component. SER
Section 4.3 documents the staff's review of the applicant's evaluation of this TLAA.

In LRA Table 3.3.2-29, the applicant proposed to manage cumulative fatigue damage of
stainless steel flexible hoses exposed to diesel exhaust as a TLAA. The staff verified that in
LRA Section 4.3 the applicant provided its TLAA evaluation for this component. SER
Section 4.3 documents the staff's review of the applicant's evaluation of this TLAA.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

In LRA Table 3.3.2-29, the applicant proposed to manage reduction of heat transfer in copper
alloy >15% Zn heat exchanger (oil cooler - tube) exposed to lubricating oil using a combination
of the Lubricating Oil Analysis Program (B.2.24) and the One-Time Inspection Program (B.2.30).
During its review, the staff noted that the applicant applied Note H to these items. The staff
reviewed the AMR results lines that reference Note H. The Lubricating Oil Analysis Program
was reviewed by the staff in SER Section 3.0.3.1.13. The One-Time Inspection Program was
reviewed by the staff in SER Section 3.0.3.1.17. Reduction of heat transfer is not an aging effect
covered in the GALL Report for copper alloy >15% Zn heat exchanger (oil cooler - tube) heat
exchanger tubes or other heat transfer surfaces exposed to lubricating oil. However, the staff's
evaluation of the Lubricating Oil Analysis Program, finds that it would maintain lubricating oil
quality through treatment and testing removing impurities conducive to reduction of heat
transfer. Additionally, any evidence of reduction of heat transfer would be effectively identified
by the One-Time Inspection Program which directs that corrective actions be taken. Therefore,
the staff finds that these line items are acceptable.

In LRA Table 3.3.2-29, the applicant proposed to manage reduction of heat transfer in steel heat
exchanger (radiator) exposed to indoor uncontrolled air- EXT using the External Surfaces
Monitoring Program (B.2.15). During its review, the staff noted that the applicant applied Note H
to this item and provided clarification by plant-specific Note 313. The staff reviewed the AMR
results line that reference Note H. The External Surfaces Monitoring Program was reviewed by
the staff in SER Section 3.0.3.1.9. Reduction of heat transfer is not an aging effect covered in
the GALL Report for steel heat exchanger (radiator) for which reduction of heat transfer is
identified as an appropriate aging effect. However, the staffs evaluation of the External
Surfaces Monitoring Program finds that it would be effective in identifying evidence of deposit
buildup that would contribute towards this aging effect. The program directs actions to clean or
remove the material when identified. The staff reviewed plant-specific Note 313, which states
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that reduction of heat transfer by fins due to buildup of particulate on external surfaces. The staff
noted that the applicant's proposed program would be effective in monitoring and detecting this
aging effect because it would perform visual inspections of the external surfaces of the heat
exchanger surfaces during the performance of maintenance activities when they are made
accessible. On this basis, the staff finds that this aging effect will be adequately managed by the
External Surfaces Monitoring Program. Therefore, the staff finds that this line item is acceptable.

In LRA Table 3.3.2-29 the applicant proposed to manage cracking of copper alloy >15% Zn
orifices, piping (fittings), pump casings, and valve bodies exposed to fuel oil using the Fuel Oil
Chemistry and One-Time Inspection Programs. During its review, the staff noted that the
applicant applied Note H to these items. The staff reviewed the AMR results line that references
Note H and determined that the aging effect for the component type, material, and environment
are not within the GALL Report.

The staff noted that the applicant's proposed programs would be effective in preventing,
monitoring, and detecting this aging effect because the Fuel Oil Chemistry Program mitigates
conditions conducive to cracking by ensuring that fuel oil chemistry parameters are kept within
those specified by ASTM Standards. Further, the One-Time Inspection Program verifies the
effectiveness of the Fuel Oil Chemistry Program by inspecting for the occurrences of the aging
effects. The staffs evaluation of the Fuel Oil Chemistry Program is documented in SER
Section 3.0.3.2.8. The staff's evaluation of the One-Time Inspection Program is documented in
SER Section 3.0.3.1.17. On this basis, the staff finds that this aging effect is appropriate and will
be adequately managed by Fuel Oil Chemistry Program and the One-Time Inspection Program.
Therefore, the staff finds that this line item is acceptable.

In LRA Table 3.3.2-29, the applicant proposed to manage cracking of the elastomeric flexible
hoses exposed to indoor uncontrolled air-EXT and indoor uncontrolled-air environments using
the External Surface Monitoring Program.

Assessment of Applicable Aging Effects. The staff reviewed the applicant's plant-specific AMRs
on cracking of the elastomeric flexible connections components that are exposed to indoor
uncontrolled air against the criteria summarized in this evaluation. The staffs evaluation of the
applicant's identification of aging effects and proposed aging management program are given in
the paragraphs that follow.

The staff verified that the applicant's identification of cracking (including that induced by crazing
or fatigue breakdown) as an applicable AERM for these components was consistent with criteria
for elastomeric degradation in GALL Volume 2 Table IX.F. Based on this review the staff finds
that the applicant's identification that cracking is an applicable AERM for these components is
acceptable because it is in conformance with GALL Volume 2 Table IX.F.

The staff noted that the applicant did not identify loss of material due to wear (including wear
induced by abrasion) or chemical decomposition (including that induced by chemical attacks or
weathering) as AERMs for the elastomeric auxiliary components that are exposed, either
internally or externally, to uncontrolled indoor air or dry air.

The staff issued RAI 3.3.2.3-1/3.4.2.3-1 to the applicant and asked the applicant to justify its
basis for concluding that loss of material due to wear (including wear induced by abrasion) or
chemical reaction/decomposition (including that induced by chemical attacks or weathering) are
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not AERMs for each elastomeric auxiliary component that is exposed, either internally or
externally, to uncontrolled indoor air or dry air.

In its letter dated July 21, 2008, the applicant explained, that the potential for chemical
degradation of elastomers (other than by exposure to oxygen or ozone) is limited to applications
in which the component contains a liquid or gas other than air. As identified in the response to
RAI 3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant will perform repetitive maintenance tasks prior to the period of extended operation, to
replace the elastomeric non-flexible ventilation connection components identified in LRA
Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived" and
not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the repetitive replacement tasks will be
determined based upon manufacturer recommendations and operating experience, and as a
result of replacement on this specified frequency, the flexible hoses in the auxiliary feedwater
system are classified as short-lived and excluded from aging management review. The
applicant explained that the remainder of this response is applicable to the management of
aging in the elastomeric flexible ventilation connections. The staff finds that this is an acceptable
basis for removing the non-flexible ventilation connection components from the scope of an
AMR because the components will be replaced on a specified frequency that is based on the
vendor recommendations for these components and because this meets the staffs LRA
screening basis in 10 CFR 54.21(a)(1)(ii) that components that are replaced on a specified time
frequency or qualified life need not be included within the scope of an AMR.

The applicant explained that it used the EPRI Mechanical Tools and Structural Tools,
supplemented by operating experience reviews, as the primary references to identify potential
aging effects for material-environment combinations. In the EPRI Tools, "wear" is evaluated as a
design consideration, rather than an aging effect. The applicant stated that instances of
significant wear or fretting are not related to normal aging, and are expected to manifest well
before the period of extended operation and be corrected, and that loss of material due to wear
or fretting from normal plant operations is expected to be insufficient and is not expected to
result in loss of component function during the period of extended operation. The applicant
stated that EPRI Tools does not specifically consider loss of material due to wear or abrasion to
be applicable aging mechanisms for internal or external surfaces of elastomers, but does
recommend that LRA applicants evaluate the potential for loss of material to occur in their
elastomeric flexible ventilation components as a result of wear. The applicant stated that its
review of plant-specific operating experience did not identify any elastomeric flexible ventilation
connection components for which loss of material due to wear was determined to be an
additional aging effect that required management.

The staff was of the opinion that the applicant's basis for concluding that wear is not applicable
for the elastomeric flexible ventilation connections would only be valid if the surfaces of these
elastomeric components, are not subject to motion against a harder solid surface or against a
viscous liquid. However, the applicant does credit visual examinations of the elastomeric flexible
ventilation components for cracking. The staff noted however that the visual examinations
performed on these elastomeric components will be capable of detecting any loss of material
that may occur in the components as a result of abrasion or wear and thus are sufficient to
detect any wear that could potentially occur in the components.

3-469

not AERMs for each elastomeric auxiliary component that is exposed, either internally or 
externally, to uncontrolled indoor air or dry air. 

In its letter dated July 21,2008, the applicant explained, that the potential for chemical 
degradation of elastomers (other than by exposure to oxygen or ozone) is limited to applications 
in which the component contains a liquid or gas other than air. As identified in the response to 
RAI 3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the 
applicant will perform repetitive maintenance tasks prior to the period of extended operation, to 
replace the elastomeric non-flexible ventilation connection components identified in LRA 
Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived" and 
not subject to aging management per 10 CFR 54.21(a)(1)(ii). 

The applicant further explained that the frequency of the repetitive replacement tasks will be 
determined based upon manufacturer recommendations and operating experience, and as a 
result of replacement on this specified frequency, the flexible hoses in the auxiliary feedwater 
system are classified as short-lived and excluded from aging management review. The 
applicant explained that the remainder of this response is applicable to the management of 
aging in the elastomeric flexible ventilation connections. The staff finds that this is an acceptable 
basis for removing the non-flexible ventilation connection components from the scope of an 
AMR because the components will be replaced on a specified frequency that is based on the 
vendor recommendations for these components and because this meets the staff's LRA 
screening basis in 10 CFR 54.21(a)(1 )(ii) that components that are replaced on a specified time 
frequency or qualified life need not be included within the scope of an AMR. 

The applicant explained that it used the EPRI Mechanical Tools and Structural Tools, 
supplemented by operating experience reviews, as the primary references to identify potential 
aging effects for material-environment combinations. In the EPRI Tools, "wear" is evaluated as a 
design consideration, rather than an aging effect. The applicant stated that instances of 
significant wear or fretting are not related to normal aging, and are expected to manifest well 
before the period of extended operation and be corrected, and that loss of material due to wear 
or fretting from normal plant operations is expected to be insufficient and is not expected to 
result in loss of component function during the period of extended operation. The applicant 
stated that EPRI Tools does not specifically consider loss of material due to wear or abrasion to 
be applicable aging mechanisms for internal or external surfaces of elastomers, but does 
recommend that LRA applicants evaluate the potential for loss of material to occur in their 
elastomeric flexible ventilation components as a result of wear. The applicant stated that its 
review of plant-specific operating experience did not identify any elastomeric flexible ventilation 
connection components for which loss of material due to wear was determined to be an 
additional aging effect that required management. 

The staff was of the opinion that the applicant's basis for concluding that wear is not applicable 
for the elastomeric flexible ventilation connections would only be valid if the surfaces of these 
elastomeric components, are not subject to motion against a harder solid surface or against a 
viscous liquid. However, the applicant does credit visual examinations of the elastomeric flexible 
ventilation components for cracking. The staff noted however that the visual examinations 
performed on these elastomeric components will be capable of detecting any loss of material 
that may occur in the components as a result of abrasion or wear and thus are sufficient to 
detect any wear that could potentially occur in the components. 
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In regard to assessing whether the applicant needs to address weathering of the elastomeric
flexible ventilation connections, the staff noted in EPRI Tools, weathering of elastomers is
addressed as an aging mechanism that is encompassed within the aging effect of "change in
material properties." The staff also noted that in GALL Report (i.e., NUREG-1801, Revision 1,
Volume 2), Section IX.F, "Selected Definitions and Use of Terms for Describing and
Standardizing Aging Mechanisms," the staff groups "weathering" as an aging mechanism within
the scope of the grouping "Elastomer degradation," and defines "weathering" as "Degradation of
external surfaces of materials when exposed to outside environment." The staff verified that the
BVPS LRA, Sections 3.1, 3.2, 3.3 and 3.4, does not identify any in-scope elastomer
components that are subject to an uncontrolled, air-outdoor environment and that this is
supported by the information in the plant's UFSAR. Therefore, based on this review, the staff
concludes that the applicant has provided an acceptable basis that it does not need to consider
weathering of the elastomeric flexible ventilation connections, because the staff has verified that
these components are not subjected to an uncontrolled, outdoor air environment.

The staff reviewed the applicant's response and finds that, chemical degradation of elastomer
components in contact a liquid or gas other than air, repetitive maintenance tasks will be
performed prior to the period of extended operation and that these components are designated
"short-lived." On the basis that, in accordance with 10 CFR 54.21(a)(1)(2), "short-lived"
components are not subject to an AMR, the staff finds this acceptable.

The staff also finds that the applicant adequately explains that the aging effect "wear" is a
design consideration and that suitable elastomeric materials are utilized in components subject
to an AMR. The staff finds that the applicant's review of plant-specific operating experience that
did not identify any elastomeric components for which loss of material due to wear, adequately
explains that wear is not an aging effect at BVPS.

The staff reviewed the applicant's response pertaining to weathering and finds that it adequately
explains that it has identified no elastomeric components in an air-outdoor environment and is
therefore not applicable to BVPS.

Assessment of the Applicant's Aging Management Programs or Activities Credited for Aging
Management. The staff noted that the applicant credits its External Surfaces Monitoring
Program to manage the cracking of flexible connection exposed to indoor uncontrolled air. The
AMP in the GALL Report that corresponds to the applicant's External Surfaces Monitoring
Program is GALL AMP XI.M36, "External Surfaces Monitoring." The staff reviewed the program
description and program elements for GALL AMP XI.M36 and noted that the scope of GALL
AMP XI.M36, "External Surfaces Monitoring," is currently limited to the inspection of steel (i.e.,
carbon steel, alloy steel, or cast iron) components in order to manage: (1) loss of material that
may occur in the steel components as a result of general corrosion, pitting corrosion, or crevice
corrosion, or (2) cracking in the coatings that may be to line the external surfaces of these steel
components. The staff noted that GALL AMP XI.M36, "External Surfaces Monitoring," does not
apply to elastomeric components or to the management of cracking in elastomeric components.
Thus, the staff had the following issues with regard to crediting the External Surfaces Monitoring
Program to manage cracking in these elastomeric seals or components:

(1) The scope of the GALL AMP XI.M36, "External Surfaces Monitoring," does not include
elastomeric components nor does it apply to the management of cracking or changes in
material properties that may occur in elastomeric components.
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addressed as an aging mechanism that is encompassed within the aging effect of "change in 
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BVPS LRA, Sections 3.1, 3.2, 3.3 and 3.4, does not identify any in-scope elastomer 
components that are subject to an uncontrolled, air-outdoor environment and that this is 
supported by the information in the plant's UFSAR. Therefore, based on this review, the staff 
concludes that the applicant has provided an acceptable basis that it does not need to consider 
weathering of the elastomeric flexible ventilation connections, because the staff has verified that 
these components are not subjected to an uncontrolled, outdoor air environment. 

The staff reviewed the applicant's response and finds that, chemical degradation of elastomer 
components in contact a liquid or gas other than air, repetitive maintenance tasks will be 
performed prior to the period of extended operation and that these components are designated 
"short-lived." On the basis that, in accordance with 10 CFR 54.21 (a)(1 )(2), "short-lived" 
components are not subject to an AMR, the staff finds this acceptable. 

The staff also finds that the applicant adequately explains that the aging effect "wear" is a 
design consideration and that suitable elastomeric materials are utilized in components subject 
to an AMR. The staff finds that the applicant's review of plant-specific operating experience that 
did not identify any elastomeric components for which loss of material due to wear, adequately 
explains that wear is not an aging effect at BVPS. 

The staff reviewed the applicant's response pertaining to weathering and finds that it adequately 
explains that it has identified no elastomeric components in an air-outdoor environment and is 
therefore not applicable to BVPS. 

Assessment of the Applicant's Aging Management Programs or Activities Credited for Aging 
Management. The staff noted that the applicant credits its External Surfaces Monitoring 
Program to manage the cracking of flexible connection exposed to indoor uncontrolled air. The 
AMP in the GALL Report that corresponds to the applicant's External Surfaces Monitoring 
Program is GALL AMP XLM36, "External Surfaces Monitoring." The staff reviewed the program 
description and program elements for GALL AMP XLM36 and noted that the scope of GALL 
AMP XLM36, "External Surfaces Monitoring," is currently limited to the inspection of steel (Le., 
carbon steel, alloy steel, or cast iron) components in order to manage: (1) loss of material that 
may occur in the steel components as a result of general corrosion, pitting corrosion, or crevice 
corrosion, or (2) cracking in the coatings that may be to line the external surfaces of these steel 
components. The staff noted that GALL AMP XI.M36, "External Surfaces Monitoring," does not 
apply to elastomeric components or to the management of cracking in elastomeric components. 
Thus, the staff had the following issues with regard to crediting the External Surfaces Monitoring 
Program to manage cracking in these elastomeric seals or components: 

(1) The scope of the GALL AMP XI.M36, "External Surfaces Monitoring," does not include 
elastomeric components nor does it apply to the management of cracking or changes in 
material properties that may occur in elastomeric components. 
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(2) The applicant's program credits only visual examinations of the external seal surfaces as
its basis for managing cracking in the elastomeric surfaces that are exposed, either
internally or externally, to uncontrolled indoor air or dry air. Visual examination
techniques in ASME Code Section XI, Article IWA-2000 credit only VT-1 visual
examination techniques as being acceptable inspection techniques for managing
cracking. The applicant's program did not: (1) specify whether the visual examination
techniques for cracking would be enhanced VT-1 techniques, or (2) explain how a visual
examination of the external surface could be capable of detecting a subsurface crack or
a crack that only penetrated the internal surface of the component.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 to the applicant and asked the applicant to justify its
basis for crediting the External Surfaces Monitoring Program for management of cracking in: (1)
the elastomeric auxiliary system components that are exposed, either internally or externally, to
uncontrolled indoor air or dry air, and (2) the elastomeric flexible hoses in the auxiliary
feedwater systems, that are exposed externally to uncontrolled indoor air.

In its response dated July 21, 2008, the applicant explained that, as identified in the response to
RAI 3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant stated that it will perform repetitive maintenance tasks prior to the period of extended
operation, to replace the elastomeric non-flexible ventilation connection components identified in
LRA Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived"
and not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the replacement activities will be
determined based upon manufacturer recommendations and operating experience, and that the
flexible hoses (non-flexible ventilation connection components) in the auxiliary feedwater system
are, therefore, classified as short-lived and excluded from aging management review. The
staff's basis for concluding that the non-flexible ventilation connection components in the
auxiliary systems do not need be subject to an AMR or to any AMPs for aging management has
been discussed previously in the Assessment of Applicable Aging Effects portion of this
evaluation.

In regard to aging management of the elastomeric flexible ventilation connection components,
which are the only remaining elastomeric components subject to aging management, the
applicant credited it's External Surfaces Monitoring Program, to manage cracking and changes
in material properties of the components. The applicant stated that the External Surfaces
Monitoring Program implements the recommended aging management program elements
described in GALL AMP XI.M36, "External Surfaces Monitoring. The applicant stated that, in
addition to the normal visual examinations that this AMP implements for the external component
surfaces, the program also includes additional physical activities that are beyond the scope of
the GALL AMP XI.M36 recommendations to ensure that any cracking in the elastomers will be
noticed or that any change in the material properties of the elastomers is noticed (such as a
change in strength or hardness of the material).

The applicant stated that the program elements of its AMP are being augmented to include
physical manipulation of elastomeric components that will flex the material. The applicant
clarified that these flexible ventilation connections can be pinched or pushed to create a bend,
and that such physical manipulation can be used to assist the visual examinations of the
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surfaces, the program also includes additional physical activities that are beyond the scope of 
the GALL AMP XI,M36 recommendations to ensure that any cracking in the elastomers will be 
noticed or that any change in the material properties of the elastomers is noticed (such as a 
change in strength or hardness of the material). 
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physical manipulation of elastomeric components that will flex the material. The applicant 
clarified that these flexible ventilation connections can be pinched or pushed to create a bend, 
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program in detecting whether cracks are present in elastomeric surface (i.e., any surface
breaking cracks will open on the outer radius of the bend and become more visible as the outer
surface stretches to accommodate the bend) or to detect whether the elastomer is hardening or
loss strength.

The applicant also clarified that aging of the internal surfaces of elastomers in ventilation
systems is similar to that of the external surfaces, and that the environmental conditions that
result in elastomer aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant stated that the external surfaces are more likely to be
exposed to ultraviolet radiation than internal surfaces, are equally likely to be exposed to
oxygen, and ozone, and that temperature and ionizing radiation will affect the internal and
external surfaces similarly. Therefore, based on these bases, the applicant provided its basis for
concluding that the condition of the external elastomeric surfaces are expected to be
representative of the conditions on the component internal surfaces, and that visual inspections
and physical manipulations performed under the External Surfaces Monitoring Program . The
External Surfaces Monitoring Program will be representative of the conditions on the internal
surfaces and will provide reasonable assurance that aging effects of elastomeric components
will be identified and managed prior to loss of ventilation system function.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
for the detection of cracking or that some physical test would need to be coupled to the visual
examinations in order to assist them in revealing the presence of tightly configured cracks in the
elastomeric materials. The staff was also of the opinion that a change in the hardness or
strength of the elastomers would either need to be analyzed for or tested by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests in the applicant's letter of July 21, 2008. Based on the applicant's response to
RAI 3.3.2.3-2/3.4.2.3-2 and the applicant's augmentation of its External Surfaces Monitoring
Program, the staff concludes that the applicant has resolved the staff's concern and that the
updated, augmented AMP basis provides an acceptable basis for managing cracking and
changes in material properties in the elastomeric flexible ventilation components because the
augmentation of the AMP to couple the programs visual examinations with the additional
physical manipulations will be capable of assisting the visual examinations in revealing the
presence of any cracking in the components or any significant changes in the hardness or
strength of the materials (i.e., it will be hard to push in on the elastomers demonstrating a
change in hardness, and it will be hard to bend them, demonstrating that the materials are
losing their elasticity or are increasing in strength). The staff evaluation of the augmented
External Surfaces Monitoring Program is given in SER Section 3.0.3.1.9. The staffs concern in
RAI 3.3.2.3-2/3.4.2.3-2 is resolved.

Conclusion. On the basis of its review the staff finds that the applicant appropriately evaluated
the AMR results involving material, environment, AERMs, and AMP combinations that are not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
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consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

In LRA Table 3.3.2-29, the applicant states that elastomeric flexible hoses exposed to closed
cycle cooling water, fuel oil, and lubricating oil experience no aging effect requiring
management, and therefore does not require an aging management program.

Staff Evaluation

Assessment. The staff reviewed the applicant's plant-specific AMRs for the elastomeric auxiliary
system components that are exposed to either an external air with borated water leakage
environment or to fuel oil, lubricating oil, or closed-cycle cooling water against the criteria
summarized in this evaluation. The staff's evaluation of the applicant's identification of aging
effects and proposed aging management program are given in the subsections to this Staff
Evaluation.

The staff reviewed the applicant's AMRs for the component-elastomer-environment
combinations listed in Table 3.3.2.3-2 above against the staffs criteria that have been
summarized in this section. The staff noted that the applicant did not provide any technical
bases in the LRA to support its determination that there are not any AERMs for: (1) the
elastomeric auxiliary system components that are exposed to either an external air with borated
water leakage environment or to fuel oil, lubricating oil, or closed-cycle cooling water, and (2)
the elastomeric flexible hoses in the auxiliary feedwater systems that are exposed to either
lubricating oil or externally to an borated water leakage environment. The component-
elastomer-environment combinations for the applicable auxiliary system AMRs have been listed
in Table 3.3.2.3-2 above. The staff issued RAI 3.3.2.3-3/3.4.2.3-3 to request identification of the
specific elastomeric materials that were used in fabrication of the elastomeric components listed
in these auxiliary AMR items (and for the flexible hoses in the auxiliary feedwater systems) and
to provide a more detailed technical basis on whether there are any AERMs for the component-
elastomer material-environment combinations in these AMRs.

The applicant responded to RAI 3.3.2.3-3/3.4.2.3-3 in a letter dated July 21, 2008. In its
response, the applicant stated that BVPS LRA is revised to include a new License Renewal
Future Commitment to address elastomeric components. The applicant clarified that with the
exception of elastomeric flexible ventilation connection components in the control area and plant
are ventilation systems, the applicant will perform repetitive maintenance tasks and periodic
replacement of the elastomeric components identified in LRA Sections 3.1, 3.2, 3.3, and 3.4
prior to the period of extended operation, such that the components are classified as "short-
lived" and not subject to aging management per 10 CFR 54.21(a)(1)(ii). The applicant also
identified that the frequency of the repetitive tasks will be determined based upon manufacturer
recommendations and operating experience. The staff noted that replacing these elastomeric
components on a frequency that is consistent with the vendor recommendations provides an
acceptable basis for replacing these components on a specified qualified life. The staff verified
that, in the applicant's letter of July 21, 2008, the applicant appropriately amended the LRA to
delete the AMRs for these components from the scope of the LRA and to instead amend the
application to incorporate these components into a periodic replacement program under LRA
Commitment No. 21 in UFSAR Supplement Table A.4-1 for Unit and Commitment No. 23 in
UFSAR Supplement Table A.5-1 for Unit 2. Thus, based on this review, the staff finds this to be
an acceptable basis for not including these elastomeric components within the scope of an AMR
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because the components will be replaced on a specified qualified life for the components such
that the components are not required to be subject to an aging management review in
accordance with the requirements of 10 CFR 54.21(a)(1)(i) and (ii).

For the elastomeric flexible connection components in the control area and plant area ventilation
systems (i.e. flexible ventilation connection components) the applicant explained that the
components will remain categorized as "long-lived" and will remain subject to aging
management review. For these components, with respect to the applicant's response to
RAI 3.3.2.3-3/3.4.2.3-3, Part 1, the applicant clarified that the elastomeric flexible ventilation
connection components are fabricated of fiberglass, with double coated with neoprene
(polychloroprene) on the internal and external fiberglass surfaces. The staff reviewed the
applicant's response to 3.3.2.3-3/3.4.2.3-3, Part 1, and finds that it adequately resolved the
question raised in the RAI because the response clearly identified the elastomeric material that
was used in the fabrication of the elastomeric components mentioned in these plant-specific
AMR items, RAI 3.3.2.3-3/3.4.2.3-3, Part 1 is resolved.

In its response to RAI 3.3.2.3-3/3.4.2.3-3,, Parts 2 and 3, the applicant stated that according to
the EPRI Structural Tools, Section 7.1.1:

"Neoprene is chemically and structurally similar to natural rubber, and its
mechanical properties are also similar. This resistance to oils, chemicals,
sunlight, weathering, aging and ozone is outstanding. It retains its properties at
temperatures up to 250°F."

The applicant further explained that the EPRI Structural Tools identifies various changes in
elastomer properties that corresponded to the aging effects identified as "cracking" and as
"hardening and loss of strength" in the GALL Report, and that the environmental conditions that
might result in these aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant clarified that neoprene is relatively insensitive to temperature,
ozone, and ultraviolet and ionizing radiation exposure, but the potential for the GALL Report
aging effects of "cracking and "hardening and loss of strength" was not excluded for neoprene
aging evaluations. The applicant explained that it assigned both "Air-indoor uncontrolled" and
"Air with borated water leakage" environments to in-scope components in areas containing
borated water systems. Where the external environment of "Air with borated water leakage"
exists, the environment of "Air-indoor uncontrolled" is also evaluated. However, the applicant
clarified that the presence of boric acid leakage does not result in additional aging effects for
elastomers in general or neoprene specifically, and that as a result of these determination, no
additional aging effects were identified for the neoprene surfaces that are associated specifically
with an air with borated water leakage environment.

The staff noted that the aging effects identified by the applicant for these elastomeric flexible
ventilation connection components were consistent with the aging effects for elastomeric
components listed in Section VII of the GALL Report, Volume 2. Based on this review, the staff
finds that it adequately resolved the staff's inquiry on the aging effects that are applicable to
these elastomeric components because the applicant has identified cracking and changes in the
hardness or strength properties are the aging effects requiring management for the surfaces
that are exposed to either an external air with borated water leakage environment or to fuel oil,
lubricating oil, or closed-cycle cooling water and because the staff has verified that this is in
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conformance with the applicable aging effects that are listed for elastomeric components in the
AMRs of Section VII of the GALL Report, Volume 2.

The staff noted that for the elastomeric flexible ventilation connection components in the BVPS
control area and plant area ventilation systems, the applicant credited its External Surfaces
Monitoring Program to manage cracking and changes in hardness or strength of the elastomeric
flexible ventilation connection components. The staff also noted, that in the applicant's response
to RAI 3.3.2.3-2/3.4.2.3-2, dated July 21, 2008, the applicant clarified that the visual
examinations of these flexible ventilation connection components would be supplemented by
physical manipulations of the components in order to aid with the identification of cracking or
any changes in the hardness or strength properties of the components.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
or that some physical test would need to be coupled to the visual examinations in order to assist
them in revealing the presence of tightly configure cracks in the elastomeric materials. The staff
was also of the opinion that a change in the hardness or strength of the elastomers would either
need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests of these elastomeric components in the applicant's letter of July 21, 2008. Based on the
applicant's response to RAIs 3.3.2.3-2/3.4.2.3-2 and 3.3.2.3-3/3.4.2.3-3 and the applicant's
augmentation of its External Surfaces Monitoring Program, the staff concludes that the applicant
has resolved the staff's concerns and that the updated, augmented AMP basis provides an
acceptable basis for managing cracking and changes in material properties in the elastomeric
flexible ventilation components because the augmentation of the AMP to couple the programs
visual examinations with the additional physical manipulations will be capable of assisting the
visual examinations in revealing cracking in the components or any significant changes in the
hardness or strength properties of the materials (i.e., it will be hard to push in on the elastomers
demonstrating a change in hardness, and it will be hard to bend them, demonstrating that the
materials are losing their elasticity or are increasing in strength). The staff evaluation of the
augmented External Surfaces Monitoring Program is given in SER Section 3.0.3.1.9. The staff's
concerns in RAI 3.3.2.3-2/3.4.2.3-2 and RAI 3.3.2.3-3/3.4.2.3-3 are resolved.

Conclusion. On the basis of its review, the staff finds that the applicant appropriately evaluated
the AMR results involving material, environment, AERMs, and AMP combinations that are not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by 10 CFR
54.21 (a)(3).

In LRA Table 3.3.2-29, the applicant states that polymeric piping (GeoFlex® fuel oil lines)
exposed to indoor uncontrolled air, fuel oil, and soil-EXT experience no aging effect requiring
management, and therefore does not require an aging management program.
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Staff Evaluation

Assessment. The staff reviewed the applicant's plant-specific AMRs for the elastomeric auxiliary
system components that are exposed to either an external air with borated water leakage
environment or to fuel oil, lubricating oil, or closed-cycle cooling water against the criteria
summarized in this evaluation. The staff's evaluation of the applicant's identification of aging
effects and proposed aging management program are given in the subsections to this Staff
Evaluation.

Assessment of the Applicant's Identification of A~qing Effects. The staff reviewed the applicant's
AMRs for the polymer-material environment combinations listed in Table 3.3.2.3-3 above
against the staff's criteria that have been summarized in this section. The staff noted that the
applicant did not provide any technical bases in the LRA to support its determination that there
are not any AERMs for the polymer auxiliary system components that are exposed to either an
external air with borated water leakage environment or to fuel oil, lubricating oil, or closed-cycle
cooling water. The component-polymer-environment combinations for the applicable auxiliary
system AMRs have been listed in Table 3.3.2.3-2 above. The staff issued RAI 3.3.2.3-4 to
request identification of the specific polymer materials that were used in fabrication of the
components listed in these auxiliary system AMR items and to provide a more detailed technical
basis on whether there are any AERMs for the component-polymer material-environment
combinations in these AMRs.

In its letter dated July 21, 2008, the applicant explained that it has reviewed details associated
with the various polymer components addressed in the LRA. The applicant stated that Polymer
hoses in the Halon fire protection subsystems are periodically tested and replaced on condition,
and, therefore, are considered consumables as described in LRA Section 2.1.2.4.3.

The applicant stated that the BVPS LRA is revised to include a new License Renewal Future
Commitment to address the remaining polymer components. The applicant explained that
specifically, with the exception noted in this response, it will perform repetitive maintenance
tasks prior to the period of extended operation, to periodically replace, or to periodically test and
replace on condition, polymer components identified in LRA Sections 3.1, 3.2, 3.3 and 3.4 such
that those components are classified as "short-lived" and not subject to aging management, per
10 CFR 54.21 (a)(1)(ii). The applicant identified that the frequency of the repetitive tasks will be
determined based upon manufacturer recommendations and operating experience.

The applicant stated that the exception to testing/replacement of polymers by preventive
maintenance is GeoFlex@-D piping used as the buried fuel oil piping in the Security Diesel
Generator System and the Emergency Response Facility Substation System diesel generator
fuel oil systems.

The applicant stated that the LRA is further revised to delete, as appropriate, the polymer
component types, materials and aging effects from the LRA Table 2s and the summary lists of
materials and environments in LRA Sections 3.1, 3.2, 3.3 and 3.4. The applicant referred to the
Enclosure to this letter for the revision to the BVPS LRA.

In response to the first part of this RAI, which asks the identity of the polymeric material from
which the polymer subject to AMR is manufactured, the applicant states that the GeoFlex®-D
piping is a double-walled, flexible piping system designed for direct burial and that GeoFlex®
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pipe is a totally-bonded, multi-layer composite construction with braided fiber reinforcement. The
applicant further explained that the inner-most Kynar@ (polyvinylidene fluoride) barrier layer is
impermeable to diesel fuel and that the exterior has a nylon barrier layer to protect the outer wall
from chemical and microbial attack. The applicant also stated that additional intermediate layers
are made of polyethylene and nylon.

In response to the second part of this RAI, which asks whether the polymer is elastomeric,
thermoplastic, or thermoset material in order to identify their age-related degradation
mechanisms, the applicant stated that Kynar®, nylon and polyethylene are thermoplastics. The
applicant further stated that it used the EPRI Mechanical Tools to determine that polymers, such
as those used in GeoFlex® piping, are either completely resistant to the fluid environment, or
they deteriorate. Further the applicant stated that unlike metals, plastics do not display corrosion
rates. The applicant explained that rather than depending upon an oxide layer for protection,
plastics depend upon chemical resistance to the environment to which they are exposed. The
applicant further explained that acceptability for the use of plastics within a given environment is
a design-driven criterion; once the appropriate material is chosen, the system will have no aging
effects due to exposure to the contained fluid however, chemical decomposition due to
exposure to ozone and ultraviolet or ionizing radiation is a potential aging effect for some
polymers.

In response to the third part of this RAI, which asks about the particular environment to which
each polymer subject to AMR is exposed and its AERMs, the applicant stated that the materials
of construction of GeoFlex® piping were specifically chosen for use in transporting fuel oils and
for direct burial. The applicant identified that the product is Underwriters Laboratories (UL) listed
for this application. Further, the applicant stated that the soil environment precludes exposure to
ozone and to ultraviolet and ionizing radiation. The applicant referenced an April 22, 1997, U.S.
Environmental Protection Agency Memo (from Anna Hopkins Virbick, Director, Office of
Underground Storage Tanks, to Environmental Protection Agency UST/LUST Regional Program
Managers and State UST Program Managers - Subject: Transmittal of Survey of Flexible Piping
Systems) transmitted the results of a survey of flexible piping used in underground fuel oil
delivery systems, and included evaluation of GeoFlex® operating experience. The applicant
stated that the survey concluded that problems with the systems have been infrequent, and the
performance of the technology has been excellent.

The applicant concluded that based on this review of industry operating experience and the use
of proper design and application of the material, GeoFlex® piping materials with internal fuel oil
and external buried (soil) environments do not exhibit aging effects requiring management.

The staff reviewed the applicant's response to RAI 3.3.2.3-4 and its revised LRA which includes
a new License Renewal Future Commitment to address the polymer components subject to
AMR, and finds that it adequately explains that with the exception of the underground fuel oil
piping servicing the Security Diesel Generator System and the Emergency Response Facility
Substation System diesel generator fuel oil systems, all the polymeric material previously
described in the LRA Table 2's are now designated as short-lived. The staff further evaluated
the applicant's explanation that the short-lived polymeric components will be subject to periodic
testing and replacement activities based on manufacturer's recommendations and operating
experience. The staff also evaluated the applicant's response concerning Halon system fire
hoses and finds that they are consumable items under LRA Section 2.1.2.4.3.
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The staff reviewed the applicant's explanation of the fuel oil piping to the Security Diesel
Generator System and the Emergency Response Facility Substation System diesel generator
fuel oil systems which it identified as GeoFlex® D. The staff finds that this material is a polymer
similar to polymers used in other nuclear plant applications such as fiberglass and PVC and
therefore, will not result in aging that will be of concern during the period of extended operation
and that because the piping was designed for direct burial, there are no AERMs requiring
management. Therefore, the staffs concern in RAI 3.3.2.3-4 is resolved.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.30 Service Water System (Unit 2 only) - Summary of Aging Management Evaluation -
LRA Table 3.3.2-30

The staff reviewed LRA Table 3.3.2-30, which summarizes the results of AMR evaluations for
the service water system (Unit 2 only) component groups.

In LRA Table 3.3.2-30, the applicant provided its plant-specific AMR items for managing loss of
material of stainless steel and CASS tubing and valve bodies, and nickel-alloy flexible hoses
and piping that are externally exposed to an outdoor air environment. In these AMRs the
applicant credited its External Surface Monitoring Program to manage loss of material in the
external component surfaces that are exposed to outdoor air. For these components the
applicant cites Note G, which indicates that environment is not in the GALL Report for this
component and material. However, in other Tables in the LRA such as Table 3.3.2-14, 3.3.2-23,
etc., there were no aging effects identified for stainless steel components in an external
environment of outdoor air. The staff issued RAI 3.3.2.14-1 to request the applicant to justify
why an aging effect is identified in this case and not in others.

In its letter dated July 24, 2008, the applicant stated that most air environments do not support
corrosion of stainless steel. However, some specific "Air-outdoor" environment locations were
evaluated with the potential for prolonged wetting, along with concentration of contaminants,
which may lead to loss of material due to MIC, or due to pitting and/or crevice corrosion. The
tubing and valve body in the Unit 2 service water system are located in the service water valve
pit. The applicant revised the LRA to add Note 323 to Table 3.3.2-30, rows 97, 101, and 109,
which states "this AMP applies only in the Service Water Valve Pit, where water pooling can
result in a concentration of contaminants." Based on this note addition, the staff finds the
response acceptable.

The staffs evaluation of the External Surface Monitoring Program is documented in SER
Section 3.0.3.1.9. Although the GALL AMP XI.M36, External Surface Monitoring addresses only
external surfaces of steel piping, the aging mechanism of general, pitting or crevice corrosion
show similar characteristics for all metallic materials. Thus, corrosion on stainless steel
(including CASS) or nickel-alloy surfaces will look similar to corrosion on carbon steel surfaces.
Since the applicant proposes to perform visual inspection of external surfaces for corrosion, the
staff finds that the aging effect of loss of material in the external stainless steel and CASS tubing
and valve body and nickel-alloy piping and hosing surfaces that are exposed to outdoor will be
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which states "this AMP applies only in the Service Water Valve Pit, where water pooling can 
result in a concentration of contaminants." Based on this note addition, the staff finds the 
response acceptable. 

The staffs evaluation of the External Surface Monitoring Program is documented in SER 
Section 3.0.3.1.9. Although the GALL AMP XI.M36, External Surface Monitoring addresses only 
external surfaces of steel piping, the aging mechanism of general, pitting or crevice corrosion 
show similar characteristics for all metallic materials. Thus, corrosion on stainless steel 
(including CASS) or nickel-alloy surfaces will look similar to corrosion on carbon steel surfaces. 
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staff finds that the aging effect of loss of material in the external stainless steel and CASS tubing 
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adequately managed by using the External Surface Monitoring Program. RAI 3.3.2.14-1 is
resolved.

In LRA Table 3.3.2-30, the applicant proposed to manage loss of material of the gray cast iron
piping exposed to condensation - external, using the Selective Leaching of Materials Inspection
Program (B.2.36). The Selective Leaching of Materials Inspection Program was reviewed by the
staff in SER Section 3.0.3.2.12. Condenstation - external is not an environment covered in the
GALL Report. However, there are similar environments covered in the GALL Report for gray
cast iron where loss of material is the aging effect requiring management and Selective
Leaching of Materials (XI.M33) is the AMP. Because the environment, condensation - external,
is similar to environments listed in the GALL Report, such as treated water, raw water, and
closed cycle cooling water, the staff finds that this line item is acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21 (a)(3).

3.3.2.3.31 Solid Waste Disposal System - Summary of Aging Management Evaluation -
LRA Table 3.3.2-31

The staff reviewed LRA Table 3.3.2-31, which summarizes the results of AMR evaluations for
the solid waste disposal system component groups.

In this LRA table Table 3.3.2-31, the applicant proposed for these systems that sight glass
exposed to air with borated water leakage-external would have no aging effect requiring
management and, there would be no aging management program. Air with borated water
leakage-external is not an environment covered in GALL. However, there are similar
environments covered in GALL such as glass exposed to treated borated water and no aging
effect is identified for this combination of material and environment and no aging management is
required. This conclusion is based on the fact that no failure due to an aging effect of glass
components in environments free of hydrofluoric acid, caustics, or hot water have been
recorded in industry at the temperatures or during the time periods of concern for extended
operation. For this reason, the staff finds that these line items are acceptable.

In LRA Table 3.3.2-31 the applicant proposed to manage loss of material of stainless steel filter
housings, piping, pump casings, tanks, and tubing exposed to raw water using the Inspection of
Internal Surfaces in Miscellaneous Piping and Ducting Components Program. During its review,
the staff noted that the applicant applied Note E to these items and provided clarification by
plant-specific Note 316. The staff reviewed the AMR results lines that reference Note E and
determined that the component type, material, and environment are consistent with the GALL
Report which recommends the Open-Cycle Cooling Water System Program (XI.M20).

The staff reviewed plant-specific Note 316 which states that this raw water environment is
associated with aerated drains from sumps and that the Open Cycle Cooling Water System
Program is not applicable to this environment. The Open Cycle Cooling Water System Program
was reviewed by the staff in SER Section 3.0.3.1.19. The staff noted that the applicant's
proposed program would be effective in monitoring and detecting this aging effect because it
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would perform visual inspections of the internal surfaces of piping, pump casings, tanks, and
tubing during the performance of maintenance activities when they are made accessible. The
staff's evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program is documented in SER Section 3.0.3.1.12. On this basis, the staff finds
that this aging effect will be adequately managed by the Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program.

In LRA Table 3.3.2-31, the applicant proposed to manage cracking of the elastomeric flexible
hoses exposed to indoor uncontrolled air-EXT and indoor uncontrolled air environment using the
External Surface Monitoring Program.

Assessment of Applicable AqinQ Effects. The staff reviewed the applicant's plant-specific AMRs
on cracking of the elastomeric flexible connections components that are exposed to
uncontrolled indoor air against the criteria summarized in this evaluation. The staffs evaluation
of the applicant's identification of aging effects and proposed aging management program are
given in the paragraphs that follow.

The staff verified that the applicant's identification of cracking (including that induced by crazing
or fatigue breakdown) as an applicable AERM for these components was consistent with criteria
for elastomeric degradation in GALL Volume 2 Table IX.F. Based on this review the staff finds
that the applicant's identification that cracking is an applicable AERM for these components is
acceptable because it is in conformance with GALL Volume 2 Table IX.F.

The staff noted that the applicant did not identify loss of material due to wear (including wear
induced by abrasion) or chemical decomposition (including that induced by chemical attacks or
weathering) as AERMs for the elastomeric auxiliary components that are exposed, either
internally or externally, to uncontrolled indoor air or dry air.

The staff issued RAI 3.3.2.3-1/3.4.2.3-1 to the applicant and asked the applicant to justify its
basis for concluding that loss of material due to wear (including wear induced by abrasion) or
chemical reaction/decomposition (including that induced by chemical attacks or weathering) are
not AERMs for each elastomeric auxiliary component that is exposed, either internally or
externally, to uncontrolled indoor air or dry air.

In its letter dated July 21, 2008, the applicant explained, that the potential for chemical
degradation of elastomers (other than by exposure to oxygen or ozone) is limited to applications
in which the component contains a liquid or gas other than air. As identified in the response to
RAI-3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant will perform repetitive maintenance tasks prior to the period of extended operation, to
replace the elastomeric non-flexible ventilation connection components identified in LRA
Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived" and
not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the repetitive replacement tasks will be
determined based upon manufacturer recommendations and operating experience, and as a
result of replacement on this specified frequency, the flexible hoses in the auxiliary feedwater
system are classified as short-lived and excluded from aging management review. The
applicant explained that the remainder of this response is applicable to the management of
aging in the elastomeric flexible ventilation connections. The staff finds that this is an acceptable
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basis for removing the non-flexible ventilation connection components from the scope of an
AMR because the components will be replaced on a specified frequency that is based on the
vendor recommendations for these components, and because this meets the staff's LRA
screening basis in 10 CFR 54.21 (a)(1)(ii), that components that are replaced on a specified time
frequency or qualified life need not be included within the scope of an AMR.

The applicant explained that it used the EPRI Mechanical Tools and Structural Tools,
supplemented by operating experience reviews, as the primary references to identify potential
aging effects for material-environment combinations. In the EPRI Tools, "wear" is evaluated as a
design consideration, rather than an aging effect. The applicant stated that instances of
significant wear or fretting are not related to normal aging, and are expected to manifest well
before the period of extended operation and be corrected, and that as such, loss of material due
to wear or fretting from normal plant operations is expected to be insufficient and is not
expected to result in loss of component function during the period of extended operation. The
applicant stated that EPRI Tools does not specifically consider loss of material due to wear or
abrasion to be applicable aging mechanisms for internal or external surfaces of elastomers, but
does recommend that LRA applicants evaluate the potential for loss of material to occur in their
elastomeric flexible ventilation components as a result of wear. The applicant stated that its
review of plant-specific operating experience did not identify any elastomeric flexible ventilation
connection components for which loss of material due to wear was determined to be an
additional aging effect that required management.

The staff was of the opinion that the applicant's basis for concluding that wear is not applicable
for the elastomeric flexible ventilation connections would only be valid if the surfaces of these
elastomeric components are not subject to motion against a harder solid surface or against a
viscous liquid. However, the applicant does credit visual examinations of the elastomeric flexible
ventilation components for cracking. The staff noted however that the visual examinations
performed on these elastomeric components will be capable of detecting any loss of material
that may occur in the components as a result of abrasion or wear and thus are sufficient to
detect any wear that could potentially occur in the components.

In regard to assessing whether the applicant needs to address weathering of the elastomeric
flexible ventilation connections, the staff noted in EPRI Tools, weathering of elastomers is
addressed as an aging mechanism that is encompassed within the aging effect of "change in
material properties." The staff also noted that in GALL Report (i.e., NUREG-1801, Revision 1,
Volume 2), Section IX.F, "Selected Definitions and Use of Terms for Describing and
Standardizing Aging Mechanisms," the staff groups "weathering" as an aging mechanism within
the scope of the grouping "Elastomer degradation," and defines "weathering" as "Degradation of
external surfaces of materials when exposed to outside environment." The staff verified that the
BVPS LRA, Sections 3.1, 3.2, 3.3 and 3.4, do not identify any in-scope elastomer components
that are subject to an uncontrolled, air-outdoor environment and that this is supported by the
information in the plant's UFSAR. Therefore, based on this review, the staff concludes that the
applicant has provided an acceptable basis that it does not need to consider weathering of the
elastomeric flexible ventilation connections because the staff has verified that these
components are not subjected to an uncontrolled, outdoor air environment.

The staff reviewed the applicants response and finds that, chemical degradation of elastomer
components in contact with a liquid or gas other than air, repetitive maintenance tasks will be
performed prior to the period of extended operation and that these components are designated
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"short-lived." On the basis that, in accordance with 10 CFR 54.21(a)(1)(2), "short-lived"
components are not subject to an AMR, the staff finds this acceptable.

The staff also finds that the applicant adequately explains that the aging effect "wear" is a
design consideration and that suitable elastomeric materials are utilized in components subject
to an AMR. The staff finds that the applicant's review of plant-specific operating experience that
did not identify any elastomeric components for which loss of material due to wear, adequately
explains that wear is not an aging effect at BVPS.

The staff reviewed the applicant's response pertaining to weathering and finds that it adequately
explains that it has identified no elastomeric components in an air-outdoor environment and is
therefore not applicable to BVPS.

Assessment of the Applicant's Aging Management Programs or Activities Credited for Aging
Management. The staff noted that the applicant credits its External Surfaces Monitoring
Program to manage the cracking of flexible connection exposed to indoor uncontrolled air. The
AMP in the GALL Report that corresponds to the applicant's External Surfaces Monitoring
Program is GALL AMP XI.M36, "External Surfaces Monitoring." The staff reviewed the program
description and program elements for GALL AMP XI.M36 and noted that the scope of GALL
AMP XI.M36, "External Surfaces Monitoring," is currently limited to the inspection of steel (i.e.,
carbon steel, alloy steel, or cast iron) components in order to manage: (1) loss of material that
may occur in the steel components as a result of general corrosion, pitting corrosion, or crevice
corrosion, or (2) cracking in the coatings that may be to line the external surfaces of these steel
components. The staff noted that GALL AMP XI.M36, "External Surfaces Monitoring," does not
apply to elastomeric components or to the management of cracking in elastomeric components.
Thus, the staff had the following issues with regard to crediting the External Surfaces Monitoring
Program to manage cracking in these elastomeric seals or components:

(1) The scope of the GALL AMP XI.M36, "External Surfaces Monitoring," does not include
elastomeric components nor does it apply to the management of cracking or changes in
material properties that may occur in elastomeric components.

(2) The applicant's program credits only visual examinations of the external seal surfaces as
its basis for managing cracking in the elastomeric surfaces that are exposed, either
internally or externally, to uncontrolled indoor air or dry air. Visual examination
techniques in ASME Code Section Xl, Article IWA-2000 credit only VT-1 visual
examination techniques as being acceptable inspection techniques for managing
cracking. The applicant's program did not: (1) specify whether the visual examination
techniques for cracking would be enhanced VT-1 techniques, or (2) explain how a visual
examination of the external surface could be capable of detecting a subsurface crack or
a crack that only penetrated the internal surface of the component.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 to the applicant and asked the applicant to justify its
basis for crediting the External Surfaces Monitoring Program for management of cracking in: (1)
the elastomeric auxiliary system components that are exposed, either internally or externally, to
uncontrolled indoor air or dry air, and (2) the elastomeric flexible hoses in the auxiliary
feedwater systems that are exposed externally to uncontrolled indoor air.
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In its response dated July 21, 2008, the applicant explained that, as identified in the response to
RAI-3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant stated that it will perform repetitive maintenance tasks prior to the period of extended
operation, to replace the elastomeric non-flexible ventilation connection components identified in
LRA Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived"
and not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the replacement activities will be
determined based upon manufacturer recommendations and operating experience, and that the
flexible hoses (non-flexible ventilation connection components) in the auxiliary feedwater system
are, therefore, classified as short-lived and excluded from aging management review. The
staff's basis for concluding that the non-flexible ventilation connection components in the
auxiliary systems do not need to be subject to an AMR or to any AMPs for aging management
has been discussed previously in the Assessment of Applicable Aging Effects portion of this
evaluation.

In regard to aging management of the elastomeric flexible ventilation connection components,
which are the only remaining elastomeric components subject to aging management, the
applicant credited its External Surfaces Monitoring Program to manage cracking and changes in
material properties of the components. The applicant stated that the External Surfaces
Monitoring Program implements the recommended aging management program elements
described in GALL AMP XI.M36, "External Surfaces Monitoring. The applicant stated that, in
addition to the normal visual examinations that this AMP implements for the external component
surfaces, the program also includes additional physical activities that are beyond the scope of
the GALL AMP XI.M36 recommendations to ensure that any cracking in the elastomers will be
noticed or that any change in the material properties of the elastomers in noticed (such as a
change in strength or hardness of the material).

The applicant stated that the program elements of its AMP are being augmented to include
physical manipulation of elastomeric components that will flex the material. The applicant
clarified that these flexible ventilation connections can be pinched or pushed to create a bend,
and that such physical manipulation can be used to assist the visual examinations of the
program in detecting whether cracks are present in elastomeric surface (i.e., any surface
breaking cracks will open on the outer radius of the bend and become more visible as the outer
surface stretches to accommodate the bend) or to detect whether the elastomer is hardening or
loss of strength.

The applicant also clarified that aging of the internal surfaces of elastomers in ventilation
systems is similar to that of the external surfaces, and that the environmental conditions that
result in elastomer aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant stated that the external surfaces are more likely to be
exposed to ultraviolet radiation than internal surfaces, are equally likely to be exposed to
oxygen, and ozone, and that temperature and ionizing radiation will affect the internal and
external surfaces similarly. Therefore, based on these bases, the applicant provided its basis for
concluding that the condition of the external elastomeric surfaces are expected to be
representative of the conditions on the component internal surfaces, and that visual inspections
and physical manipulations performed under the External Surfaces Monitoring Program. The
External Surfaces Monitoring Program will be representative of the conditions on the internal
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surfaces and will provide reasonable assurance that aging effects of elastomeric components
will be identified and managed prior to loss of ventilation system function.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
for the detection of cracking or that some physical test would need to be coupled to the visual
examinations in order to assist them in revealing the presence of tightly configure cracks in the
elastomeric materials. The staff was also of the opinion that a change in the hardness or
strength of the elastomers would either need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests in the applicant's letter of July 21, 2008. Based on the applicant's response to
RAI 3.3.2.3-2/3.4.2.3-2 and the applicant's augmentation of its External Surfaces Monitoring
Program, the staff concludes that the applicant has resolved the staff's concern and that the
updated, augmented AMP basis provides an acceptable basis for managing cracking and
changes in material properties in the elastomeric flexible ventilation components because the
augmentation of the AMP to couple the programs visual examinations with the additional
physical manipulations will be capable of assisting the visual examinations in revealing the
presence of any cracking in the components or any significant changes in the hardness or
strength of the materials (i.e., it will be hard to push in on the elastomers demonstrating a
change in hardness, and it will be hard to bend them, demonstrating that the materials are
losing their elasticity or are increasing in strength). The staff evaluation of the augmented
External Surfaces Monitoring Program is given in SER Section 3.0.3.1.9. The staffs concern in
RAI 3.3.2.3-2/3.4.2.3-2 is resolved.

Conclusion. On the basis of its review the staff finds that the applicant appropriately evaluated
the AMR results involving material, environment, AERMs, and AMP combinations that are not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

In LRA Table 3.3.2-31, the applicant states that elastomeric flexible hose exposed to air with
borated water leakage-EXT experiences no aging effect requiring management, and therefore
does not require an aging management program.

Staff Evaluation

Assessment. The staff reviewed the applicant's plant-specific AMRs for the elastomeric auxiliary
system components that are exposed to either an external air with borated water leakage
environment or to fuel oil, lubricating oil, or closed-cycle cooling water against the criteria
summarized in this evaluation. The staff's evaluation of the applicant's identification of aging
effects and proposed aging management program are given in the subsections to this Staff
Evaluation.
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The staff reviewed the applicant's AMRs for the component-elastomer-environment
combinations listed in Table 3.3.2.3-2 above against the staff's criteria that have been
summarized in this section. The staff noted that the applicant did not provide any technical
bases in the LRA to support its determination that there are not any AERMs for: (1) the
elastomeric auxiliary system components that are exposed to either an external air with borated
water leakage environment or to fuel oil, lubricating oil, or closed-cycle cooling water, and (2)
the elastomeric flexible hoses in the auxiliary feedwater systems that are exposed to either
lubricating oil or externally to an borated water leakage environment. The component-
elastomer-environment combinations for the applicable auxiliary system AMRs have been listed
in Table 3.3.2.3-2 above. The staff issued RAI 3.3.2.3-3/3.4.2.3-3 to request identification of the
specific elastomeric materials that were used in fabrication of the elastomeric components listed
in these auxiliary AMR items (and for the flexible hoses in the auxiliary feedwater systems) and
to provide a more detailed technical basis on whether there are any AERMs for the component-
elastomer material-environment combinations in these AMRs.

The applicant responded to RAI 3.3.2.3-3/3.4.2.3-3 in a letter dated July 21, 2008. In its
response, the applicant stated that BVPS LRA is revised to include a new License Renewal
Future Commitment to address elastomeric components. The applicant clarified that with the
exception of elastomeric flexible ventilation connection components in the control area and plant
are ventilation systems, the applicant will perform repetitive maintenance tasks and periodic
replacement of the elastomeric components identified in LRA Sections 3.1, 3.2, 3.3, and 3.4
prior to the period of extended operation, such that the components are classified as "short-
lived" and not subject to aging management per 10 CFR 54.21(a)(1)(ii). The applicant also
identified that the frequency of the repetitive tasks will be determined based upon manufacturer
recommendations and operating experience. The staff noted that replacing these elastomeric
components on a frequency that is consistent with the vendor recommendations provides an
acceptable basis for replacing these components on a specified qualified life. The staff verified
that, in the applicant's letter of July 21, 2008, the applicant appropriately amended the LRA to
delete the AMRs for these components from the scope of the LRA and to instead amend the
application to incorporate these components into a periodic replacement program under LRA
Commitment No. 21 in UFSAR Supplement Table A.4-1 for Unit and Commitment No. 23 in
UFSAR Supplement Table A.5-1 for Unit 2. Thus, based on this review, the staff finds this to be
an acceptable basis for not including these elastomeric components within the scope of an AMR
because the components will be replaced on a specified qualified life for the components such
that the components are not required to be subject to an aging management review in
accordance with the requirements of 10 CFR 54.21 (a)(1)(i) and (ii).

For the elastomeric flexible connection components in the control area and plant area ventilation
systems (i.e. flexible ventilation connection components) the applicant explained that the
components will remain categorized as "long-lived" and will remain subject to aging
management review. For these components, with respect to the applicant's response to
RAI 3.3.2.3-3/3.4.2.3-3, Part 1, the applicant clarified that the elastomeric flexible ventilation
connection components are fabricated of fiberglass, with double coated with neoprene
(polychloroprene) on the internal and external fiberglass surfaces. The staff reviewed the
applicant's response to 3.3.2.3-3/3.4.2.3-3, Part 1, and finds that it adequately resolved the
question raised in the RAI because the response clearly identified the elastomeric material that
was used in the fabrication of the elastomeric components mentioned in these plant-specific
AMR items. RAI 3.3.2.3-3/3.4.2.3-3, Part 1, is resolved.
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In its response to RAI 3.3.2.3-3/3.4.2.3-3,, Parts 2 and 3, the applicant stated that according to
the EPRI Structural Tools, Section 7.1.1:

"Neoprene is chemically and structurally similar to natural rubber, and its
mechanical properties are also similar. This resistance to oils, chemicals,
sunlight, weathering, aging and ozone is outstanding. It retains its properties at
temperatures up to 250'F."

The applicant further explained that the EPRI Structural Tools identifies various changes in
elastomer properties that corresponded to the aging effects identified as "cracking" and as
"hardening and loss of strength" in the GALL Report, and that the environmental conditions that
might result in these aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant clarified that neoprene is relatively insensitive to temperature,
ozone, and ultraviolet and ionizing radiation exposure, but the potential for the GALL Report
aging effects of "cracking and "hardening and loss of strength" was not excluded for neoprene
aging evaluations. The applicant explained that it assigned both "Air-indoor uncontrolled" and
"Air with borated water leakage" environments to in-scope components in areas containing
borated water systems. Where the external environment of "Air with borated water leakage'
exists, the environment of "Air-indoor uncontrolled" is also evaluated. However, the applicant
clarified that the presence of boric acid leakage does not result in additional aging effects for
elastomers in general or neoprene specifically, and that as a result of these determination, no
additional aging effects were identified for the neoprene surfaces that are associated specifically
with an air with borated water leakage environment.

The staff noted that the aging effects identified by the applicant for these elastomeric flexible
ventilation connection components were consistent with the aging effects for elastomeric
components listed in Section VII of the GALL Report, Volume 2. Based on this review, the staff
finds that it adequately resolved the staffs inquiry on the aging effects that are applicable to
these elastomeric components because the applicant has identified cracking and changes in the
hardness or strength properties are. the aging effects requiring management for the surfaces
that are exposed to either an external air with borated water leakage environment or to fuel oil,
lubricating oil, or closed-cycle cooling water and because the staff has verified that this is in
conformance with the applicable aging effects that are listed for elastomeric components in the
AMRs of Section VII of the GALL Report, Volume 2.

The staff noted that for the elastomeric flexible ventilation connection components in the BVPS
control area and plant area ventilation systems, the applicant credited its External Surfaces
Monitoring Program to manage cracking and changes in hardness or strength of the elastomeric
flexible ventilation connection components. The staff also noted, that in the applicant's response
to RAI 3.3.2.3-2/3.4.2.3-2, dated July 21, 2008, the applicant clarified that the visual
examinations of these flexible ventilation connection components would be supplemented by
physical manipulations of the components in order to aid with the identification of cracking or
any changes in the hardness or strength properties of the components.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
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or that some physical test would need to be coupled to the visual examinations in order to assist
them in revealing the presence of tightly configure cracks in the elastomeric materials. The staff
was also of the opinion that a change in the hardness or strength of the elastomers would either
need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests of these elastomeric components in the applicant's letter of July 21, 2008. Based on the
applicant's response to RAI s 3.3.2.3-2/3.4.2.3-2 and 3.3.2.3-3/3.4.2.3-3 and the applicant's
augmentation of its External Surfaces Monitoring Program, the staff concludes that applicant
has resolved the staff's concerns and that the updated, augmented AMP basis provides an
acceptable basis for managing cracking and changes in material properties in the elastomeric
flexible ventilation components because the augmentation of the AMP to couple the programs
visual examinations with the additional physical manipulations will be capable of assisting the
visual examinations in revealing cracking in the components or any significant changes in the
hardness or strength properties of the materials (i.e., it will be hard to push in on the elastomers
demonstrating a change in hardness, and it will be hard to bend them, demonstrating that the
materials are losing their elasticity or are increasing in strength). The staff evaluation of the
augmented External Surfaces Monitoring Program is given in SER Section 3.0.3.1.9. The staff's
concerns in RAI 3.3.2.3-2/3.4.2.3-2 and RAI 3.3.2.3-3/3.4.2.3-3 are resolved.

Conclusion. On the basis of its review, the staff finds that the applicant appropriately evaluated
the AMR results involving material, environment, AERMs, and AMP combinations that are not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

In LRA Table 3.3.2-31, the applicant states that polymeric tanks exposed to indoor uncontrolled
air, treated water, indoor uncontrolled air-EXT, and air with borated water leakage-EXT
experience no aging effect requiring management, and therefore does not require an aging
management program.

Staff Evaluation

Assessment. The staff reviewed the applicant's plant-specific AMRs for the elastomeric auxiliary
system components that are exposed to either an external air with borated water leakage
environment or to fuel oil, lubricating oil, or closed-cycle cooling water against the criteria
summarized in this evaluation. The staff's evaluation of the applicant's identification of aging
effects and proposed aging management program are given in the subsections to this Staff
Evaluation.

Assessment of the Applicant's Identification of Aging Effects. The staff reviewed the applicant's
AMRs for the component-polymer-environment combinations listed in Table 3.3.2.3-3 above
against the staff's criteria that have been summarized in this section. The staff noted that the
applicant did not provide any technical bases in the LRA to support its determination that there
are not any AERMs for the polymer auxiliary system components that are exposed to either an
external air with borated water leakage environment or to fuel oil, lubricating oil, or closed-cycle
cooling water. The component-polymer-environment combinations for the applicable auxiliary
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system AMRs have been listed in Table 3.3.2.3-2 above. The staff issued RAI 3.3.2.3-4 to
request identification of the specific polymer materials that were used in fabrication of the
components listed in these auxiliary system AMR items and to provide a more detailed technical
basis on whether there are any AERMs for the component-polymer material-environment
combinations in these AMRs.

In its letter dated July 21, 2008, the applicant explained that it has reviewed details associated
with the various polymer components addressed in the LRA. The applicant stated that Polymer
hoses in the Halon fire protection subsystems are periodically tested and replaced on condition,
and, therefore, are considered consumables as described in LRA Section 2.1.2.4.3.

The applicant stated that the BVPS LRA is revised to include a new License Renewal Future
Commitment to address the remaining polymer components. The applicant explained that
specifically, with the exception noted in this response, it will perform repetitive maintenance
tasks prior to the period of extended operation, to periodically replace, or to periodically test and
replace on condition, polymer components identified in LRA Sections 3.1, 3.2, 3.3 and 3.4 such
that those components are classified as "short-lived" and not subject to aging management, per
10 CFR 54.21 (a)(1)(ii). The applicant identified that the frequency of the repetitive tasks will be
determined based upon manufacturer recommendations and operating experience.
The applicant stated that the exception to testing/replacement of polymers by preventive
maintenance is GeoFlex®-D piping used as the buried fuel oil piping in the Security Diesel
Generator System and the Emergency Response Facility Substation System diesel generator
fuel oil systems.

The applicant stated that the LRA is further revised to delete, as appropriate, the polymer
component types, materials and aging effects from the LRA Table 2's and the summary lists of
materials and environments in LRA Sections 3.1, 3.2, 3.3 and 3.4. The applicant referred to the
Enclosure to this letter for the revision to the BVPS LRA.

In response to the first part of this RAI, which asks the identity of the polymeric material from
which the polymer subject to AMR is manufactured, the applicant states that the GeoFlex@-D
piping is a double-walled, flexible piping system designed for direct burial and that GeoFlex®
pipe is a totally-bonded, multi-layer composite construction with braided fiber reinforcement. The
applicant further explained that the inner-most Kynar® (polyvinylidene fluoride) barrier layer is
impermeable to diesel fuel and that the exterior has a nylon barrier layer to protect the outer wall
from chemical and microbial attack. The applicant also stated that additional intermediate layers
are made of polyethylene and nylon.

In response to the second part of this RAI, which asks whether the polymer is elastomeric,
thermoplastic, or thermoset material in order to identify their age-related degradation
mechanisms, the applicant stated that Kynar®, nylon and polyethylene are thermoplastics. The
applicant further stated that it used the EPRI Mechanical Tools to determine that polymers, such
as those used in GeoFlex@ piping, are either completely resistant to the fluid environment, or
they deteriorate. Further the applicant stated that unlike metals, plastics do not display corrosion
rates. The applicant explained that rather than depending upon an oxide layer for protection,
plastics depend upon chemical resistance to the environment to which they are exposed. The
applicant further explained that acceptability for the use of plastics within a given environment is
a design-driven criterion; once the appropriate material is chosen, the system will have no aging
effects due to exposure to the contained fluid however, chemical decomposition due to
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exposure to ozone and ultraviolet or ionizing radiation is a potential aging effect for some
polymers.

In response to the third part of this RAI, which asks about the particular environment to which
each polymer subject to AMR is exposed and its AERMs, the applicant stated that the materials
of construction of GeoFlex® piping were specifically chosen for use in transporting fuel oils and
for direct burial. The applicant identified that the product is Underwriters Laboratories (UL) listed
for this application. Further, the applicant stated that the soil environment precludes exposure to
ozone and to ultraviolet and ionizing radiation. The applicant referenced an April 22, 1997, U.S.
Environmental Protection Agency Memo (from Anna Hopkins Virbick, Director, Office of
Underground Storage Tanks, to Environmental Protection Agency UST/LUST Regional Program
Managers and State UST Program Managers - Subject: Transmittal of Survey of Flexible Piping
Systems) transmitted the results of a survey of flexible piping used in underground fuel oil
delivery systems, and included evaluation of GeoFlex® operating experience. The applicant
stated that the survey concluded that problems with the systems have been infrequent, and the
performance of the technology has been excellent.

The applicant concluded that based on this review of industry operating experience and the use
of proper design and application of the material, GeoFlex® piping materials with internal fuel oil
and external buried (soil) environments do not exhibit aging effects requiring management.

The staff reviewed the applicant's response to RAI 3.3.2.3-4 and its revised LRA which includes
a new License Renewal Future Commitment to address the polymer components subject to
AMR, and finds that it adequately explains that with the exception of the underground fuel oil
piping servicing the Security Diesel Generator System and the Emergency Response Facility
Substation System diesel generator fuel oil systems, all the polymeric material previously
described in the LRA Table 2's are now designated as short-lived. The staff further evaluated
the applicant's explanation that the short-lived polymeric components will be subject to periodic
testing and replacement activities based on manufacturer's recommendations and operating
experience. The staff also evaluated the applicant's response concerning Halon system fire
hoses and finds that they are consumable items under LRA Section 2.1.2.4.3.

The staff reviewed the applicant's explanation of the fuel oil piping to the Security Diesel
Generator System and the Emergency Response Facility Substation System diesel generator
fuel oil systems which it identified as GeoFlex® D. The staff finds that this material is a polymer
similar to polymers used in other nuclear plant applications such as fiberglass and PVC and
therefore, will not result in aging that will be of concern during the period of extended operation
and that because the piping was designed for direct burial, there are no AERMs requiring
management. Therefore, the staffs concern in RAI 3.3.2.3-4 is resolved.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).
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3.3.2.3.32 Supplementary Leak Collection and Release System - Summary of Aging
Management Evaluation - LRA Table 3.3.2-32

The staff reviewed LRA Table 3.3.2-32, which summarizes the results of AMR evaluations for
the supplementary leak collection and release system component groups.

In LRA Table 3.3.2-32, the applicant proposed to manage cracking of the elastomeric flexible
connections exposed to indoor uncontrolled air-EXT and indoor uncontrolled air environments
using the External Surface Monitoring Program.

Assessment of Applicable Agqinq Effects. The staff reviewed the applicant's plant-specific AMRs
on cracking of the elastomeric flexible connections components that are exposed to
uncontrolled indoor air against the criteria summarized in this evaluation. The staffs evaluation
of the applicant's identification of aging effects and proposed aging management program are
given in the paragraphs that follow.

The staff verified that the applicant's identification of cracking (including that induced by crazing
or fatigue breakdown) as an applicable AERM for these components was consistent with criteria
for elastomeric degradation in GALL Volume 2 Table IX.F. Based on this review the staff finds
that the applicant's identification that cracking is an applicable AERM for these components is
acceptable because it is in conformance with GALL Volume 2 Table IX.F.

The staff noted that the applicant did not identify loss of material due to wear (including wear
induced by abrasion) or chemical decomposition (including that induced by chemical attacks or
weathering) as AERMs for the elastomeric auxiliary components that are exposed, either
internally or externally, to uncontrolled indoor air or dry air.

The staff issued RAI 3.3.2.3-1/3.4.2.3-1 to the applicant and asked the applicant to justify its
basis for concluding that loss of material due to wear (including wear induced by abrasion) or
chemical reaction/decomposition (including that induced by chemical attacks or weathering) are
not AERMs for each elastomeric auxiliary component that is exposed, either internally or
externally, to uncontrolled indoor air or dry air.

In its letter dated July 21, 2008, the applicant explained, that the potential for chemical
degradation of elastomers (other than by exposure to oxygen or ozone) is limited to applications
in which the component contains a liquid or gas other than air. As identified in the response to
RAI 3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant will perform repetitive maintenance tasks prior to the period of extended operation, to
replace the elastomeric non-flexible ventilation connection components identified in LRA
Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived" and
not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the repetitive replacement tasks will be
determined based upon manufacturer recommendations and operating experience, and as a
result of replacement on this specified frequency, the flexible hoses in the auxiliary feedwater
system are classified as short-lived and excluded from aging management review. The
applicant explained that the remainder of this response is applicable to the management of
aging in the elastomeric flexible ventilation connections. The staff finds that this is an acceptable
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basis for removing the non-flexible ventilation connection components from the scope of an
AMR because the components will be replaced on a specified frequency that is based on the
vendor recommendations for these components and because this meets that staff's LRA
screening basis in 10 CFR 54.21(a)(1)(ii) that components that are replaced on a specified time
frequency or qualified life need not be included within the scope of an AMR.

The applicant explained that it used the EPRI Mechanical Tools and Structural Tools,
supplemented by operating experience reviews, as the primary references to identify potential
aging effects for material-environment combinations. In the EPRI Tools, "wear" is evaluated as a
design consideration, rather than an aging effect. The applicant stated that instances of
significant wear or fretting are not related to normal aging, and are expected to manifest well
before the period of extended operation and be corrected, and that as such, loss of material due
to wear or fretting from normal plant operations is expected to be insufficient and is not
expected to result in loss of component~function during the period of extended operation. The
applicant stated that EPRI Tools does not specifically consider loss of material due to wear or
abrasion to be applicable aging mechanisms for internal or external surfaces of elastomers, but
does recommend that LRA applicants evaluated the potential for loss of material to occur in
their elastomeric flexible ventilation components as a result of wear.

The applicant stated that its review of plant-specific operating experience did not identify any
elastomeric flexible ventilation connection components for which loss of material due to wear
was determined to be an additional aging effect that required management.

The staff was of the opinion that the applicant's basis for concluding that wear is not applicable
for the elastomeric flexible ventilation connections would only be valid if the surfaces of these
elastomeric components are not subject to motion against a harder solid surface or against a
viscous liquid. However, the applicant does credit visual examinations of the elastomeric flexible
ventilation components for cracking. The staff noted however that the visual examinations
performed on these elastomeric components will be capable of detecting any loss of material
that may occur in the components as a result of abrasion or wear and thus are sufficient to
detect any wear that could potentially occur in the components.

In regard to assessing whether the applicant needs to address weathering of the elastomeric
flexible ventilation connections, the staff noted in EPRI Tools, weathering of elastomers is
addressed as an aging mechanism that is encompassed within the aging effect of "change in
material properties." The staff also noted that in GALL Report (i.e., NUREG-1801, Revision 1,
Volume 2), Section IX.F, "Selected Definitions and Use of Terms for Describing and
Standardizing Aging Mechanisms," the staff groups "weathering" as an aging mechanism within
the scope of the grouping "Elastomer degradation," and defines "weathering" as "Degradation of
external surfaces of materials when exposed to outside environment." The staff verified that the
BVPS LRA, Sections 3.1, 3.2, 3.3 and 3.4, do not identify any in-scope elastomer components
that are subject to an uncontrolled, air-outdoor environment and that this is supported by the
information in the plant's UFSAR. Therefore, based on this review, the staff concludes that the
applicant has provided an acceptable basis that it does not need to consider weathering of the
elastomeric flexible ventilation connections because the staff has verified that these
components are not subjected to an uncontrolled, outdoor air environment.

The staff reviewed the applicants response and finds that, chemical degradation of elastomer
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performed prior to the period of extended operation and that these components are designated
"short-lived." On the basis that, in accordance with 10 CFR 54.21(a)(1)(2), "short-lived"
components are not subject to an AMR, the staff finds this acceptable.

The staff also finds that the applicant adequately explains that the aging effect "wear" is a
design consideration and that suitable elastomeric materials are utilized in components subject
to an AMR. The staff finds that the applicant's review of plant-specific operating experience that
did not identify any elastomeric components for which loss of material due to wear, adequately
explains that wear is not an aging effect at BVPS.

The staff reviewed the applicant's response pertaining to weathering and finds that it adequately
explains that it has identified no elastomeric components in an air-outdoor environment and is
therefore not applicable to BVPS.

Assessment of the Applicant's Aging Management Programs or Activities Credited for Aqing
Management. The staff noted that the applicant credits its External Surfaces Monitoring
Program to manage the cracking of flexible connection exposed to indoor uncontrolled air. The
AMP in the GALL Report that corresponds to the applicant's External Surfaces Monitoring
Program is GALL AMP XI.M36, "External Surfaces Monitoring." The staff reviewed the program
description and program elements for GALL AMP XI.M36 and noted that the scope of GALL
AMP XI.M36, "External Surfaces Monitoring," is currently limited to the inspection of steel (i.e.,
carbon steel, alloy steel, or cast iron) components in order to manage: (1) loss of material that
may occur in the steel components as a result of general corrosion, pitting corrosion, or crevice
corrosion, or (2) cracking in the coatings that may be to line the external surfaces of these steel
components. The staff noted that GALL AMP XI.M36, "External Surfaces Monitoring," does not
apply to elastomeric components or to the management of cracking in elastomeric components.
Thus, the staff had the following issues with regard to crediting the External Surfaces Monitoring
Program to manage cracking in these elastomeric seals or components:

(1) The scope of the GALL AMP XI.M36, "External Surfaces Monitoring," does not include
elastomeric components nor does it apply to the management of cracking or changes in
material properties that may occur in elastomeric components.

(2) The applicant's program credits only visual examinations of the external seal surfaces as
its basis for managing cracking in the elastomeric surfaces that are exposed, either
internally or externally, to uncontrolled indoor air or dry air. Visual examination
techniques in ASME Code Section XI, Article IWA-2000 credit only VT-1 visual
examination techniques as being acceptable inspection techniques for managing
cracking. The applicant's program did not: (1) specify whether the visual examination
techniques for cracking would be enhanced VT-1 techniques, or (2) explain how a visual
examination of the external surface could be capable of detecting a subsurface crack or
a crack that only penetrated the internal surface of the component.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 to the applicant and asked the applicant to justify its
basis for crediting the External Surfaces Monitoring Program for management of cracking in: (1)
the elastomeric auxiliary system components that are exposed, either internally or externally, to
uncontrolled indoor air or dry air, and (2) the elastomeric flexible hoses in the auxiliary
feedwater systems that are exposed externally to uncontrolled indoor air.
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In its response dated July 21, 2008, the applicant explained that, as identified in the response to
RAI-3.3.2.3-3/3.4.2.3-3, (with the exception of elastomeric flexible ventilation connections), the
applicant stated that it will perform repetitive maintenance tasks prior to the period of extended
operation, to replace the elastomeric non-flexible ventilation connection components identified in
LRA Sections 3.1, 3.2, 3.3, and 3.4 such that those components are classified as "short-lived"
and not subject to aging management per 10 CFR 54.21(a)(1)(ii).

The applicant further explained that the frequency of the replacement activities will be
determined based upon manufacturer recommendations and operating experience, and that the
flexible hoses (non-flexible ventilation connection components) in the auxiliary feedwater system
are, therefore, classified as short-lived and excluded from aging management review. The
staff's basis for concluding that the non-flexible ventilation connection components in the
auxiliary systems do not need be subject to an AMR or to any AMPs for aging management has
been discussed previously in the Assessment of Applicable Aging Effects portion of this
evaluation.

In regard to aging management of the elastomeric flexible ventilation connection components,
which are the only remaining elastomeric components subject to aging management, the
applicant credited its External Surfaces Monitoring Program to manage cracking and changes in
material properties of the components. The applicant stated that the External Surfaces
Monitoring Program implements the recommended aging management program elements
described in GALL AMP XI.M36, "External Surfaces Monitoring." The applicant stated that, in
addition to the normal visual examinations that this AMP implements for the external component
surfaces, the program also includes additional physical activities that are beyond the scope of
the GALL AMP XI.M36 recommendations to ensure that any cracking in the elastomers will be
noticed or that any change in the material properties of the elastomers is noticed (such as a
change in strength or hardness of the material)

The applicant stated that the program elements of its AMP are being augmented to include
physical manipulation of elastomeric components that will flex the material. The applicant
clarified that these flexible ventilation connections can be pinched or pushed to create a bend,
and that such physical manipulation can be used to assist the visual examinations of the
program in detecting whether cracks are present in elastomeric surface (i.e., any surface
breaking cracks will open on the outer radius of the bend and become more visible as the outer
surface stretches to accommodate the bend) or to detect whether the elastomer is hardening or
loss strength.

The applicant also clarified that aging of the internal surfaces of elastomers in ventilation
systems is similar to that of the external surfaces, and that the environmental conditions that
result in elastomer aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant stated that the external surfaces are more likely to be
exposed to ultraviolet radiation than internal surfaces, are equally likely to be exposed to
oxygen, and ozone, and that temperature and ionizing radiation will affect the internal and
external surfaces similarly. Therefore, the based on these bases, the applicant provided its
basis for concluding that the condition of the external elastomeric surfaces are expected to be
representative of the conditions on the component internal surfaces, and that visual inspections
and physical manipulations performed under the External Surfaces Monitoring Program. The
External Surfaces Monitoring Program will be representative of the conditions on the internal
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surfaces and will provide reasonable assurance that aging effects of elastomeric components
will be identified and managed prior to loss of ventilation system function.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
for the detection of cracking or that some physical test would need to be coupled to the visual
examinations in order to assist them in revealing the presence of tightly configure cracks in the
elastomeric materials. The staff was also of the opinion that a change in the hardness or
strength of the elastomers would either need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests in the applicant's letter of July 21, 2008. Based on the applicant's response to
RAI 3.3.2.3-2/3.4.2.3-2 and the applicant's augmentation of its External Surfaces Monitoring
Program, the staff concludes that the applicant has resolved the staff's concern and that the
updated, augmented AMP basis provides an acceptable basis for managing cracking and
changes in material properties in the elastomeric flexible ventilation components because the
augmentation of the AMP to couple the programs visual examinations with the additional
physical manipulations will be capable of assisting the visual examinations in revealing the
presence of any cracking in the components or any significant changes in the hardness or
strength of the materials (i.e., it will be hard to push in on the elastomers demonstrating a
change in hardness, and it will be hard to bend them, demonstrating that the materials are
losing their elasticity or are increasing in strength). The staff evaluation of the augmented
External Surfaces Monitoring Program is given in SER Section 3.0.3.1.9. The staff's concern in
RAI 3.3.2.3-2/3.4.2.3-2 is resolved.

Conclusion. On the basis of its review the staff finds that the applicant appropriately evaluated
the AMR results involving material, environment, AERMs, and AMP combinations that are not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

In LRA Table 3.3.2-32, the applicant states that elastomeric flexible connection exposed to air
with borated water leakage-EXT experiences no aging effect requiring management, and
therefore does not require an aging management program.

Staff Evaluation

Assessment. The staff reviewed the applicant's plant-specific AMRs for the elastomeric auxiliary
system components that are exposed to either an external air with borated water leakage
environment or to fuel oil, lubricating oil, or closed-cycle cooling water against the criteria
summarized in this evaluation. The staff's evaluation of the applicant's identification of aging
effects and proposed aging management program are given in the subsections to this Staff
Evaluation.
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The staff reviewed the applicant's AMRs for the component-elastomer-environment
combinations listed in Table 3.3.2-32 above against the staffs criteria that have been
summarized in this section. The staff noted that the applicant did not provide any technical
bases in the LRA to support its determination that there are not any AERMs for: (1) the
elastomeric auxiliary system components that are exposed to either an external air with borated
water leakage environment or to fuel oil, lubricating oil, or closed-cycle cooling water, and (2)
the elastomeric flexible hoses in the auxiliary feedwater systems that are exposed to either
lubricating oil or externally to a borated water leakage environment. The component-elastomer-
environment combinations for the applicable auxiliary system AMRs have been listed in
Table 3.3.2-32 above. The staff issued RAI 3.3.2.3-3/3.4.2.3-3 to request identification of the
specific elastomeric materials that were used in fabrication of the elastomeric components listed
in these auxiliary AMR items (and for the flexible hoses in the auxiliary feedwater systems), and
to provide a more detailed technical basis on whether there are any AERMs for the component-
elastomer material-environment combinations in these AMRs.

The applicant responded to RAI 3.3.2.3-3/3.4.2.3-3 in a letter dated July 21, 2008. In its
response, the applicant stated that BVPS LRA is revised to include a new License Renewal
Future Commitment to address elastomeric components. The applicant clarified that with the
exception of elastomeric flexible ventilation connection components in the control area and plant
are ventilation systems, the applicant will perform repetitive maintenance tasks and periodic
replacement of the elastomeric components identified in LRA Sections 3.1, 3.2, 3.3, and 3.4
prior to the period of extended operation, such that the components are classified as "short-
lived" and not subject to aging management per 10 CFR 54.21(a)(1)(ii). The applicant also
identified that the frequency of the repetitive tasks will be determined based upon manufacturer
recommendations and operating experience. The staff noted that replacing these elastomeric
components on a frequency that is consistent with the vendor recommendations provides an
acceptable basis for replacing these components on a specified qualified life. The staff verified
that, in the applicant's letter of July 21, 2008, the applicant appropriately amended the LRA to
delete the AMRs for these components from the scope of the LRA and to instead amend the
application to incorporate these components into a periodic replacement program under LRA
Commitment No. 21 in UFSAR Supplement Table A.4-1 for Unit and Commitment No. 23 in
UFSAR Supplement Table A.5-1 for Unit 2. Thus, based on this review, the staff finds this to be
an acceptable basis for not including these elastomeric components within the scope of an AMR
because the components will be replaced on a specified qualified life for the components such
that the components are not required to be subject to an aging management review in
accordance with the requirements of 10 CFR 54.21(a)(1)(i) and (ii).

For the elastomeric flexible connection components in the control area and plant area ventilation
systems (i.e. flexible ventilation connection components) the applicant explained that the
components will remain categorized as "long-lived" and will remain subject to aging
management review. For these components, with respect to the applicant's response to
RAI 3.3.2.3-3/3.4.2.3-3, Part 1, the applicant clarified that the elastomeric flexible ventilation
connection components are fabricated of fiberglass, with double coated with neoprene
(polychloroprene) on the internal and external fiberglass surfaces. The staff reviewed the
applicant's response to 3.3.2.3-3/3.4.2.3-3, Part 1, and finds that it adequately resolved the
question raised in the RAI because the response clearly identified the elastomeric material that
was used in the fabrication of the elastomeric components mentioned in these plant-specific
AMR items. RAI 3.3.2.3-3/3.4.2.3-3, Part 1 is resolved.
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In its response to RAI 3.3.2.3-3/3.4.2.3-3, Parts 2 and 3, the applicant stated that according to
the EPRI Structural Tools, Section 7.1.1:

"Neoprene is chemically and structurally similar to natural rubber, and its
mechanical properties are also similar. This resistance to oils, chemicals,
sunlight, weathering, aging and ozone is outstanding. It retains its properties at
temperatures up to 2500F."

The applicant further explained that the EPRI Structural Tools identifies various changes in
elastomer properties that corresponded to the aging effects identified as "cracking" and as
"hardening and loss of strength" in the GALL Report, and that the environmental conditions that
might result in these aging effects are related to temperature, ozone, and ultraviolet or ionizing
radiation exposure. The applicant clarified that neoprene is relatively insensitive to temperature,
ozone, and ultraviolet and ionizing radiation exposure, but the potential for the GALL Report
aging effects of "cracking and "hardening and loss of strength" was not excluded for neoprene
aging evaluations. The applicant explained that it assigned both "Air-indoor uncontrolled" and
"Air with borated water leakage" environments to in-scope components in areas containing
borated water systems. Where the external environment of "Air with borated water leakage"
exists, the environment of "Air-indoor uncontrolled" is also evaluated. However, the applicant
clarified that the presence of boric acid leakage does not result in additional aging effects for
elastomers in general or neoprene specifically, and that as a result of these determination, no
additional aging effects were identified for the neoprene surfaces that are associated specifically
with an air with borated water leakage environment.

The staff noted that the aging effects identified by the applicant for these elastomeric flexible
ventilation connection components were consistent with the aging effects for elastomeric
components listed in Section VII of the GALL Report, Volume 2. Based on this review, the staff
finds that it adequately resolved the staff's inquiry on the aging effects that are applicable to
these elastomeric components because the applicant has identified cracking and changes in the
hardness or strength properties are the aging effects requiring management for the surfaces
that are exposed to either an external air with borated water leakage environment or to fuel oil,
lubricating oil, or closed-cycle cooling water and because the staff has verified that this is in
conformance with the applicable aging effects that are listed for elastomeric components in the
AMRs of Section VII of the GALL Report, Volume 2.

The staff noted that for the elastomeric flexible ventilation connection components in the BVPS
control area and plant area ventilation systems, the applicant credited its External Surfaces
Monitoring Program to manage cracking and changes in hardness or strength of the elastomeric
flexible ventilation connection components. The staff also noted, that in the applicant's response
to RAI 3.3.2.3-2/3.4.2.3-2, dated July 21, 2008, the applicant clarified that the visual
examinations of these flexible ventilation connection components would be supplemented by
physical manipulations of the components in order to aid with the identification of cracking or
any changes in the hardness or strength properties of the components.

The staff issued RAI 3.3.2.3-2/3.4.2.3-2 because the staff noted that a visual examination by
itself might not be capable of demonstrating the presence of a tight cracking in the elastomeric
material and because a visual examination alone would not be capable of detecting a change in
material properties (i.e., a change in the elastomer strength or hardness). Thus, for cracking, the
staff was of the opinion that either a different inspection technique would need to be proposed
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or that some physical test would need to be coupled to the visual examinations in order to assist
them in revealing'the presence of tightly configure cracks in the elastomeric materials. The staff
was also of the opinion that a change in the hardness or strength of the elastomers would either
need to be analyzed for or tested for by a physical test.

The staff verified that the applicant made the applicable augmentation of the program elements
in the External Surfaces Monitoring Program to include the additional physical manipulation
tests of these elastomeric components in the applicant's letter of July 21, 2008. Based on the
applicant's response to RAIs 3.3.2.3-2/3.4.2.3-2 and 3.3.2.3-3/3.4.2.3-3 and the applicant's
augmentation of its External Surfaces Monitoring Program, the staff concludes that the applicant
has resolved the staff's concerns and that the updated, augmented AMP basis provides an
acceptable basis for managing cracking and changes in material properties in the elastomeric
flexible ventilation components because the augmentation of the AMP to couple the programs
visual examinations with the additional physical manipulations will be capable of assisting the
visual examinations in revealing cracking in the components or any significant changes in the
hardness or strength properties of the materials (i.e., it will be hard to push in on the elastomers
demonstrating a change in hardness, and it will be hard to bend them, demonstrating that the
materials are losing their elasticity or are increasing in strength). The staff evaluation of the
augmented External Surfaces Monitoring Program is given in SER Section 3.0.3.1.9. The staffs
concerns in RAI 3.3.2.3-2/3.4.2.3-2 and RAI 3.3.2.3-3/3.4.2.3-3 are resolved.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21 (a)(3).

3.3.3 Conclusion

The staff concludes that the applicant has provided sufficient information to demonstrate that
the effects of aging for the auxiliary systems components within the scope of license renewal
and subject to an AMR will be adequately managed so that the intended function(s) will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

3.4 Aging Management of Steam and Power Conversion Systems

This Section of the SER documents the staffs review of the applicant's AMR results for the
steam and power conversion systems components and component groups of:

* auxiliary feedwater system
* auxiliary steam system
* building services hot water heating system
* condensate system (Unit 1 only)
* glycol heating system (Unit 1 only)
* main feedwater system
* main steam system
* main turbine and condenser system
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building services hot water heating system 
condensate system (Unit 1 only) 

• glycol heating system (Unit 1 only) 
main feedwater system 
main steam system 

• main turbine and condenser system 
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" steam generator blowdown system
" water treatment system

3.4.1 Summary of Technical Information in the Application

LRA Section 3.4 provides AMR results for the steam and power conversion systems
components and component groups. LRA Table 3.4.1, "Summary of Aging Management
Evaluations in Chapter VIII of NUREG-1801 for Steam and Power Conversion Systems," is a
summary comparison of the applicant's AMRs with those evaluated in the GALL Report for the
steam and power conversion systems components and component groups.

The applicant's AMRs evaluated and incorporated applicable plant-specific and industry
operating experience in the determination of AERMs. The plant-specific evaluation included
condition reports and discussions with appropriate site personnel to identify AERMs. The
applicant's review of industry operating experience included a review of the GALL Report and
operating experience issues identified since the issuance of the GALL Report.

3.4.2 Staff Evaluation

The staff reviewed LRA Section 3.4 to determine whether the applicant provided sufficient
information to demonstrate that the effects of aging for the steam and power conversion
systems components within the scope of license renewal and subject to an AMR, will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

The staff conducted an onsite audit of AMRs to ensure the applicant's claim that certain AMRs
were consistent with the GALL Report. The staff did not repeat its review of the matters
described in the GALL Report; however, the staff did verify that the material presented in the
LRA was applicable and that the applicant identified the appropriate GALL Report AMRs. The
staff's evaluations of the AMPs are documented in SER Section 3.0.3. Details of the staffs audit
evaluation are documented in SER Section 3.4.2.1.

In the onsite audit, the staff also selected AMRs consistent with the GALL Report and for which
further evaluation is recommended. The staff confirmed that the applicant's further evaluations
were consistent with the SRP-LR Section 3.4.2.2 acceptance criteria. The staff's audit
evaluations are documented in SER Section 3.4.2.2.

The staff also conducted a technical review of the remaining AMRs not consistent with or not
addressed in the GALL Report. The technical review evaluated whether all plausible aging
effects have been identified and whether the aging effects listed were appropriate for the
material-environment combinations specified. The staffs evaluations are documented in SER
Section 3.4.2.3.

For SSCs which the applicant claimed were not applicable or required no aging management,
the staff reviewed the AMR line items and the plant's operating experience to verify the
applicant's claims.

Table 3.4-1 summarizes the staff's evaluation of components, aging effects or mechanisms, and
AMPs listed in LRA Section 3.4 and addressed in the GALL Report.
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steam generator blowdown system 
• water treatment system 

3.4.1 Summary of Technical Information in the Application 

LRA Section 3.4 provides AMR results for the steam and power conversion systems 
components and component groups. LRA Table 3.4.1, "Summary of Aging Management 
Evaluations in Chapter VIII of NUREG-1801 for Steam and Power Conversion Systems," is a 
summary comparison of the applicant's AMRs with those evaluated in the GALL Report for the 
steam and power conversion systems components and component groups. 

The applicant's AMRs evaluated and incorporated applicable plant-specific and industry 
operating experience in the determination of AERMs. The plant-specific evaluation included 
condition reports and discussions with appropriate site personnel to identify AERMs. The 
applicant's review of industry operating experience included a review of the GALL Report and 
operating experience issues identified since the issuance of the GALL Report. 

3.4.2 Staff Evaluation 

The staff reviewed LRA Section 3.4 to determine whether the applicant provided sufficient 
information to demonstrate that the effects of aging for the steam and power conversion 
systems components within the scope of license renewal and subject to an AMR, will be 
adequately managed so that the intended function(s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

The staff conducted an onsite audit of AMRs to ensure the applicant's claim that certain AMRs 
were consistent with the GALL Report. The staff did not repeat its review of the matters 
described in the GALL Report; however, the staff did verify that the material presented in the 
LRA was applicable and that the applicant identified the appropriate GALL Report AMRs. The 
staff's evaluations of the AMPs are documented in SER Section 3.0.3. Details of the staffs audit 
evaluation are documented in SER Section 3.4.2.1. 

In the onsite audit, the staff also selected AMRs consistent with the GALL Report and for which 
further evaluation is recommended. The staff confirmed that the applicant's further evaluations 
were consistent with the SRP-LR Section 3.4.2.2 acceptance criteria. The staff's audit 
evaluations are documented in SER Section 3.4.2.2. 

The staff also conducted a technical review of the remaining AMRs not consistent with or not 
addressed in the GALL Report. The technical review evaluated whether all plausible aging 
effects have been identified and whether the aging effects listed were appropriate for the 
material-environment combinations specified. The staff's evaluations are documented in SER 
Section 3.4.2.3. 

For SSCs which the applicant claimed were not applicable or required no aging management, 
the staff reviewed the AMR line items and the plant's operating experience to verify the 
applicant's claims. 

Table 3.4-1 summarizes the staff's evaluation of components, aging effects or mechanisms, and 
AMPs listed in LRA Section 3.4 and addressed in the GALL Report. 
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Table 3.4-1 Staff Evaluation for Steam and Power Conversion Systems Components in
the GALL Report

CloMpopinietGroup Aging Effect/ AIMPin. GALL>* iFurther AMP In .LRA, "Staff Evaludation',,
.. ALL Report' Mechanism 'Reporit E'• a':iIuation Supplements, -

Item No.) In-,GALL or
___________ _________,,;~~ Report Amendments ______

Steel piping, piping Cumulative TLAA, evaluated in Yes TLAA Fatigue is a TLAA
components, and fatigue damage accordance with (See.SER
piping elements 10 CFR 54.21(c) Section 3.4.2.2.1)
exposed to steam or
treated water
(3.4.1-1)

Steel piping, piping Loss of material Water Chemistry and Yest Not applicable Not Applicable to
components, and due to general, One-Time Inspection BVPS (See SER
piping elements pitting and Section 3.4.2.2.2.1)
exposed to steam crevice
(3.4.1-2) corrosion "_ _

Steel heat exchanger Loss of material Water Chemistry and Yes Water Chemistry Consistent with the
components exposed due to general, One-Time Inspection (B.2.42) and GALL Report (See
to treated water pitting and One-Time SER
(3.4.1-3) crevice Inspection Section 3.42.2.2.1)

corrosion (B.2.30) ___ -___

Steel piping, piping Loss of material Water Chemistry and Yes ' water Chemistry Consistent with the
components, and due to general, One-Time Inspection (13:2.(B2 42) and GALL Report (See
piping elements pitting and One-Time' SER
exposed to treated crevice Inspection.. Section 3.4.2.2.2.1)
water*. corrosion (B.2.30)
(3.4.1-4) ,

Steel heat exchanger Loss of material Water Chemistry and Yes Not applicable Not applicable to
components exposed due to general, One-Time Inspection PWRs (See SER
to treated water pitting, crevice, Section 3.4.2.2.2)
(3.4.1-5); and galvanic

corrosion

Steel and stainless Loss of material Water Chemistry and Yes Water Chemistry Consistent with the
steel tanks exposed due to general One-Time Inspection (B.2.42) and GALL Report (See
to treated water (steel only) One-Time SER
(3.4.1-6) pitting and Inspection Section 3.4.2.2.7.1)

crevice (B.2.30)
corrosion

Steel piping, piping Loss of material Lubricating Oil Yes Lubricating Oil Consistent with the
components, and due to general, Analysis and Analysis GALL Report (See
piping elements pitting and One-Time Inspection (B.2.24):and SER
exposed to crevice OnPeTime Section 3.4.2.2.2.2)
lubricating oil corrosion Inspection
(3.4.1-7) ....__(B.2.30)
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( 

Table 3.4-1 Staff Evaluation for Steam and Power Conversion Systems Components in 
the GALL Report 

Steel piping, piping 
components, and 
piping elements 
exposed to steam or 
treated water 
(3.4.1-1 ) 

Cumulative TLAA, evaluated in Yes 
fatigue damage accordance with 

10 CFR 54.21(c) 

Steel piping, piping 
components: and 
piping elements '. 
exposed to steam 
(3.4.1-2) 

Loss of material 
due to general, 
pitting and 
crevice 

. corrosion 

Steel heat exchanger Loss of material 
components exposed d~e to general, 
to'treated water' pitting and ' 
(3.4.1-3) crevic:e 

Steel piping, piping '. 
comp6nents, and 
piping elements 
exposed to tr~ated 
water .' 
(304.14) 

corrosion 

Loss of material 
dye .to general, 
pitting and 
crevice 
corrosion 

.~teel~ea\t excl1anger Loss of ~aterial 
components exposed due to general, 
t() treated water' pitting, creviCe, 
(3.4.1-5)' .' and galvanic' 
. corrosion .' .' 

Steel and stainless 
steel tanks exposed 
to treated water 

/ (3.4.1-6) 

Ste.el piping, piping 
components, anit. 

. piping elements . 
exposed to 
lubricating oil 
(3.4.1-7) 

Lo,ss qfmaterial 
due to general 
(steel only) 
pittir9 and 
crevice 
c:orrosion 
........ ;.' 

LosS of material 
dlieto general, 
pitting and 
crevice 
corrosion 

Water. Chemistry and Yes 
One-Time Inspection 

Water Chemistry and Yes 
One-Time Inspection 

Water Chemistry and Yes 
Orie-Tlme Inspection 

Water Chemistry and Yes 
One-Time Inspection 

Water Chemistry and Yes 
One-Time Ipspeetion 

Lubricating Oil Yes 
Analysis and 
One~ Time Inspection 

3-499 

TLAA 

Not applicable 

Fatigue is a TLAA 
(See.SER 
Section 3.4.2.2.1 ) 

Not Applicable to 
8VPS (See SER 
Section 3.4.2.2.2.1) 

Water Chemistry Consistent with the 
.(8.2.42) and GALL Report (See 
One-Time SER' . 
Inspection Section 3.4:2.2.2.1) 
(82.30) 

WaterCfiemistry C6nsiste~t with the 
(8;2~42) and' . GALL Report (See • 
One-Time SER'" 
Inspecti6h Section 3.4.2.2.2.1) 
(8.2.30) 

Not applicable Not applicable to 
PWRs (See SER 
Section 3.4.2.2.2) 

. VvaterCherriistry Consistent with.the 
(8.2.42) and GALL Report (See 
One-Time SER 
Inspection Section 3.4.2.2.7.1) . 
(8;2.30) 

Lubricating Oil 
Analysis 

. (B.2.24) and 
One.:Time 
Ins~ction 
(8.2.30) 

Consistent with the 
GALL Report (See 
SER' . 

. Section 3.4.2.2.2.2) 



Component G~oup Ag~ in'IgEfect) rAMPI ,GALL 'Futher ;AMP in LRA, Staff Evaluation',

P'AL eport. :Mechanism:ý ROIt Ev`,ýajpuatlon -Supplemnents,

~Rpof Aiiendmen~ts'j

Steel piping, piping Loss of material Plant-specific Yes Inspection of Consistent with
components, and due to general, Internal GALL Report
piping elements pitting, crevice, Surfaces in
exposed to raw water and Miscellaneous (See SER
(3.4.1-8) . microbiologically Piping and Section 3.4.2.2.3)

-influenced Ducting
corrosion, and Components
fouling . (B.2.22)

Stainless steel and Reduction of Water Chemistry and Yes Water Chemistry Consistent with the
copper alloy heat heat transfer One-Time Inspection (B.2.42) and GALL Report (See
exchanger tubes due to fouling One-Time SER
exposed to treated Inspection, Section, 3.4.2.2.4.1)
water (B.2.30)
(3.4.1-9)

Steel, stainless steel, Reduction of Lubricating Oil Yes Lubricating Oil Consistent with the
and copper alloy heat transfer Analysis and Analysis , GALL Report (See
heat exchanger due to fouling One-Time Inspection (B.2.24) and SER
tubes exposed to One-Time Section 3.4.2.2.4.2)
lubricating oil Inspection.
(3.4..41-i0) ___(B12.30)

Buried steel piping, Loss of material Buried Piping and Yes Buried Piping Consistent with the
piping components, due to general, Tanks Surveillance, and Tanks GALL Report (See
piping elements, and pitting, crevice, . Inspection SER
tanks (with or without and or (B.2.8) and One, Section 3.4.2.2.5.1)
coating or wrapping) microbiologically Time Inspection
exposed to soil -influenced Buried Piping and (B.2.30)
(3.4.1-l1) corrosion Tanks Inspection

Steel heat exchanger Loss of material Lubricating Oil Yes Not applicable Not Applicable to
components exposed due to general, Analysis and BVPS (See SER
to lubricating oil pitting, crevice, One-Time Inspection Section 3.4.2.2.5.2)
(3.4.1-12) and _

microbiologically
-influenced
corrosion

Stainless steel Cracking due to Water Chemistry and Yes Not applicable Not applicable to
pipipipiniping stress corrosion One-Time Inspection PWRs (See SER

components, piping cracking Section 3.4.2.2.6)
elements'exposed to
steam
(3.4.1-13) 1 1 1 1
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Steel piping, piping Loss of material Plant-specific Yes 
components, and due to general, 
piping elements pitting, crevice, 
exposed to raw water and 
(3.4.1-8) microbiologically 

Stainless steel and 
copper alloy heat 
exchanger tubes 
exposed to treated 
water 
(3.4.1-9) 

-influenced 
corrosion, and 
fouling 

Reduction of 
heat transfer 
due to fouling 

Steel, stainless steel, Reduction of 
and copper alloy , heat transfer 
heat exchanger due to fouling 
tubes exposed to 
lubricating oil ' 
(~.4.1~10) 

Buried ste~1 piping, Loss of material 
piping components, due to general, 
piping elements, and pitting, crevice, 
tanks (with or without and ' 
coating or wrapping) microbiologically 
exposed to soil -influenced 
(3.4.1-11) " corrosion 
. , . 

Water Chemistry and Yes 
One-Time Inspection 

LubriCating Oil Yes 
Analysis and 
One-Time Inspection' 

Buried Piping and 
Tanks SurVeillance' 

or 

Buried Piping and 
Tanks Inspection 

Yes 

Steel heat exchanger Loss of material . ~ubricating Oil 
components exposed due to general, . Analysis and, 

Yes 

to lubricating oil pitting, crevice, One-TIme Inspection 
(3.4.1-12) and 

microbiologically 
-influ,enced 
corrosion 

Stainless steel 
piping, piping 
components, piping 
elements'exposed to 
steam 

Cracking due to Water Chemistry and Yes 
stress corrosion One-Time Inspection' 
cracking 

(3.4.1~13) 

3-500 

Inspection of 
Internal 
SurfaCt3s in 
Miscellaneous 
Piping and 
Ducting 
Components 
(B.2.22) 

Consistent with 
GALL Report 

(See SER 
Section 3.4.2.2.3) 

Water Chemistry Consistent with the 
(B.2.42) and GALL Report (See 
One-Time SER ' 
In~pection , Section 3.4.2.2.4.1) 
(B.2.30) 

, Lubricating Oil 
Analysis' 
(B.2.24) and 
One-TIme 
Inspec;tion 
(B.2.30) 

Consistent with the 
GALL Report (See 

< SER 
Section 3.4.22.4.2) 

Buried Piping Consistent with the 
and Tanks GALL Report (See 
Inspection SER" 
(B.2.8) and One- S,ection 3.4.2.2.5.1) 
Time Inspection 
(B.2.30) 

Nofapplicable 

Not appliCable 

Not Applicable to 
BVPS (See SER 

. Section 3.4.2.2.5.2) 

Not applicable to 
PWRs (See SER 
Section 3.4.2.2.6) 



Component Group Aging Effect AMP in GALL Further AMP nLRA, Staff Evailuation
(GALL Report Me chanism Report Evaluation Supplements,

Item No..) -In GALL or
_________ _______ _________ Report Amendments

Stainless steel Cracking due to Water Chemistry and Yes Water Chemistry Consistent with the
piping, piping stress corrosion One-Time Inspection (B.2.42) and GALL Report (See
components, piping cracking One-Time SER.
elements, tanks, and Inspection Section 3.4.2.2.6)
heat exchanger (B.2.30)
components exposed
to treated water
> 60oC (> 140F)
(3.4.1-14)

Aluminum and Loss of material Water Chemistry and Yes Water Chemistry Consistent with the
copper alloy piping, due to pitting One-Time Inspection (B.2.42) and GALL Report (See
piping components, and crevice One-Time SER
and piping elements corrosion Inspection Section 3.4.2.2.7.1)
exposed to treated (B.2.30)
water
(3.4.1-15)

Stainless steel Loss of material Water Chemistry and Yes Water Chemistry Consistent with the
piping, piping due to pitting One-Time Inspection (B.2.42) and GALL Report (See'
components, and and crevice One-Time SER
piping elements; corrosion Inspection Section 3.4.2.2.7.1)
tanks, and heat (B.2.30)
exchanger
components exposed
to treated water
(3.4.1-16) _ _ " _

Stainless steel Loss of material Plant-specific Yes Buried.Piping 'Consistent with the
piping, piping due to pitting and Tanks GALL Report (See
componentstand and crevice Inspection SER
piping elements corrosion (B.2.8)' and One Section 3.4.2.2.7.2)
exposed to soil Time Inspection
(3.4.1-17) (B.2.30)

Copper alloy piping, Loss of material Lubricating Oil Yes Lubricating. Oil Consistent with the
piping components, due to pitting Analysis and Analysis GALL Report (See
and piping elements and crevice One-Time Inspection (BA2.24) and SER
exposed to corrosion• One-Time Section 3.4.2.2.7.3)
lubricating oil Inspection
(3.4.1 -18) _ _. (B.2.30)

Stainless steel Loss of material Lubricating Oil Yes Lubricating Oil Consistent with the
piping,.piping due to pitting, Analysis and Analysis GALL Report (See
components, piping crevice, and One-Time Inspection (B.2,24) and SER
elements, and heat microbiologically One-Time Section 3.4.2.2.8)
exchanger -infiuenced Inspection
components exposed corrosion (B.2.30)

to lubricating oil
(3.4.1-19) ......
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Stainless steel 
piping, piping 
components, piping 
elements, tanks, and 
heat exchanger , 
components 'exposed 
to treated water 
> 60·C (> 140·F) 
(3.4.1-14) 

Aluminum and 
copper alloy piping, 
piping components, 
and piping elements 
exposed to· treated 
water 
(3.4.1-15) 

Stainless steel 
piping, piping 
components, and 
piping elements; 
tanks, and heat 
exchanger' 

- components exposed 
to treated water 
(3.4 .. 1-16). ' 

Stainless steel 
piping, piping 
components,' and' 
piping elements 
exposed to soil 
(3.4~ 1':17) 

Copper alloy piping, 
piping components, 
and piping elements 
exposed to 
lubricating oil 

, (3A1~18) 

Cracking due to Water Chemistry and Yes 
stress corrosion One-Time Inspection 
cracking 

Loss of material Water Chemistry and Yes 
due to pitting ,One-Time Inspection 
and crevice 
corrosion 

Loss of material 
due to pitting 
and crevice 
corrosion 

Water Chemistry and Yes 
One-Time Inspection 

Loss of material Plant-specific 
due to pitting 
and crevice 
corrosion 

Yes 

Loss of material Lubricating Oil Yes 
due to pitting Analysis and 
and crevice One·Timelnspection 
corrosion 

Stainless steel Loss of material Lubricating Oil Yes 
piping, ,piping due to pitting, Analysis and 
components, piping crevice, and ' One-Time Inspection 
elements, and heat microbiologically 
exchanger " -influenced 
components exposed corrosion 
to lubricating oil " ' 
(3.4.1-19) 
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, 

Water Chemistry Consistent with the 
(B.2.42) and GALL Report (See 
One-Time SER 
Inspection Section 3.4.2.2.6) 

. (B.2.30) 

, Water Chemistry Consistent with the 
(B.2.42) and, GALL Report (See 
One-Time SER 
Inspection Section 3.4.2.2.7.1) 
(B.2.30) 

Water Chemistry Consistent with the 
(B.2.42) and ' GALL Report (SeE{ 
One-Time SER 
Inspection Section 3.4.2.2.7.1) 
(B.2.30) , 

Btiried.Piping " 
and Tanks 
Inspection 
(B.2.8), and One 
Time Inspection 
(B.2.30) 

Lubricati,ng, Oil 
. Analysis ' 
(S:2~24) and 
One-Time 
Inspection 

. (B.2~30) 

Lubricating Oil 
Analysis 
(B.224) and 
One-Time 
Inspection 
(B2.30) 

Consistent with the 
, GALL.' Report (See 

SER 
Section 3.4.2.2.7.2) 

Consistent With the 
GALL Report (See 
SER ' 
Section 3.4.2.2.7.3) 

, , 

Consistent with the' 
GALL Report (See 
SER , 
Section 3.4.2.2.8) 



Component*,Group ý"Ag ing, Effect/ 'AMP in GALL Further' AMP In LRA, Staff Evaluation
(GALL Report Mechanism !Report Ealuatio Supplemenhts,

Item No.) -,In GALL ~ or
___________ Report, Amendments

Steel tanks exposed Loss of material, Aboveground Steel No Not applicable Not Applicable to
to air - outdoor general, pitting, Tanks BVPS (See SER
(external) and crevice Section 3.4.2.1.1)
(3.4.1-20) corrosion

High-strength steel Cracking due to Bolting Integrity No Bolting Integrity Consistent with
closure bolting cyclic loading, Program (B.2.6) GALL Report
exposed to air with stress corrosion
steam or Water cracking
leakage
(3.4.1-21)

Steel bolting and Loss of material Bolting Integrity No Bolting Integrity Consistent with
closure bolting due to general, Program (B.2.6) GALL Report
exposed to air with pitting and
steam or water crevice
leakage, air-:outdoor corrosion; loss
(external), or air - of preload due to
indoor uncontrolled thermal effects,
(external); gasket creep,
(3.4.1-22) and self-

loosening

Stainless steel Cracking due to Closed-Cycle No Not applicable Not Applicable to
piping, piping stress corrosion Cooling Water BVPS (See SER
components, and cracking system Section 3.4.2.1.1)
piping elements
exposed to closed-
cycle cooling Water
> 600C (> 140°F)
(3.4.1-23) .... . . . __.

Steel heat exchanger Loss of material Closed-Cycle No Closed-Cycle Consistent with the
componentsexposed due to general, Cooling Water Cooling Water GALL Report
to closed cycle- pitting, crevice, System System (B.2.9)
cooling water and galvanic
(3.4.1-24). corrosion

Stainless steel- Loss of material Closed-Cycle No Closed-Cycle Consistent with the
piping, piping due to pitting Cooling Water Cooling Water GALL Report
components, piping and crevice System System (B.2.9)
elementsi andheat corrosion
exchanger
components exposed
to closed cycle
cooling water(3.4.1-25).
Copper alloy piping, Loss of material. Closed7Cycle. No Not applicable Not Applicable to
piping components, due to pitting, Cooling Water BVPS (See SER
and piping elements crevice, and System . Section 3.4.2.1.1)
exposed to' clo'sd galvanic
cycle cooling water corrosion
(3.42.1-26) .. _
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Steel tanks exposed 
to air - outdoor 
(external) 

Loss of material, Aboveground Steel 
genera!, pitting, Tanks 
and crevice 

(3.4.1-20) corrosion 

High-strength steel 
closure bolting 
exposed to air with 
steam or water 
leakage 

Cracking due to Bolting Integrity 
cyclic loading, 
stress corrosion 
cracking 

(3.4.1-21 ) 

~teel OOlti!1g and Loss of material Bolting Integrity 
closure bolting due to general, 
exposed to air with pitting and 
steam or water crevice 
leakage, air-outdoor corrosion; loss 
(external), or air - of preload due to 
indoor uncontrolled . thermal effects, 
(external); gasket creep, 
(3.4.1-22) and self-

. loosening 

Stainless steel Cracking due to Closed-Cycle 
piping, piping stress c;:orrosion Cooling Water 

, comj:>onen~s;and 
piping elements . 

cracking System 

exposed to' closed-
cycle cooiing wa~er 
>60·C (> 140·F) 
(3.4.1~2~) ,. 

Steel ~eat exchanger Loss of material Ciosed-Cycle 
components exposed due to general, Cooling Water 
to closed cycle· .' pitting, crevice, System 
cooling_water and galvanic ' 
(3.4.1'24) cOrTosion 

Stainless steel Loss of material Closed-Cycle 
piping, piping .. due to pitting Cooling Water· 
components, ' piping and crevice System 
elementS~ and' heat corrosion 
exchanger '. .... ' 
components exposed 
toclose~cycle . .--' 

cooling water 
,(3.4.h25) 

" 

, . 

Copper ailoy'piping, LosS of material Closed~Cycle . 
piplngcomponElnts, due to pitting; Cooling Water 
and piping elements crevice,and System' . 
exposed to cl6se'd galvanic 
cycle co~ling wai~r cOrTosion 
J3.4.1~26) - . 
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No 

No 

No 

No 

, 

No 

No 

No 

; 1 

Not applicable Not Applicable to 
BVPS (See SER 
Section 3.4.2.1.1) 

Bolting Integrity Consistent with 
Program (B.2.6) GALL Report 

Bolting Integrity Consistent with 
Program (B.2.6) GALL Report 

Not applicable Not Applicable to 
BVPS (See SER 
Section 3.4.2.1.1) 

Closed-Cycle Consistent with the 
Cooling Water GALL Report 
System (B.2.9) 

Closed-Cycle Consistent with the 
Coolirig Water GALL Report 
System (B~2.9) 

Not applicable Not Applicable to 
BVPS (See SER 
Section 3.4.2.1.1) 



'Component Grouop Aging' Effect! AMP in'GALL"F- r LRA • taff Evaluation
(GALL Reporthj MechaAnism, Report Evaluation Supplemen

Iltemn No.) In, GALL > or
__________ _________________ Report Amrend~ments;

Steel, stainless steel, Reduction of Closed-Cycle No Not applicable NotApplicableto
and copper alloy heat transfer Cooling Water BVPS (See SER
heat exchanger due to fouling System Section 3.4.2.1.1)
tubes exposed to
closed cycle cooling
water
(3.4.1-27):

Steel external Loss of material External Surfaces No External Surface Consistent with
surfaces exposed to due to general Monitoring Monitoring GALL Report
air- indoor corrosion (B.2.15), and
uncontrolled Inspection of (See SER
(external), Internal Section 3.4.2.1.2)
condensation Surfaces in
(external),.or air Miscellaneous
outdoor. (external) Piping and
(3.4:1-28) Ducting

Components
_(B.2.22)

Steel piping, piping Wall thinning Flow-Accelerated No Flow- Consistent with
ompone nts, and due to flow- Corrosion Accelerated GALL Report

piping elements accelerated Corrosion
exposed to6siteam or corrosion (B12.18)
treated water
(314.11-29) _ _ _ _ _ _ ____ ______

Steel piping, piping Loss of material Inspection of Internal No Inspection of Consistent with
components, and due to general, Surfaces in Internal GALL Report
piping elements pitting, and Miscellaneous Piping Surfaces in
exposed to air crevice and Ducting Miscellaneous
outdoor (internal) or corrosion Components Piping and
condensation Ducting
(irternal) - - ... ... Components
(3.4.1-30) .. .... __. _ (B,2,22)

Steel heat exchanger Loss. of material Open-Cycle Cooling No Open-Cycle Consistent with the
components exposed due to general, Water System Cooling Water GALL Report
to raw water pitting, crevice, System (B.2.32)
(3.4.1-31) galvanic, and

microbiologically
-influenced
corrosion, and

_ fouling

Stainless steel and Loss of material open-Cycle Cooling No Inspection of Consistent with
copper alloy piping, due to: pitting, Water System Internal GALL Report
piping components, crevice, and Surfaces in
and piping elements microbiologically Miscellaneous (See SER
exposed to raw water -influenced Piping and Section 3.4.2.1.4)
(3.4.1-32) corrosion Ducting

COmponents
_ _ _ _ _ __ _(B.2 22)
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Steel, stainless steel, 
and copper alloy 
heat exchanger 
tubes exposed to 
closed cycle cooling 
water 
(3.4.1-27) .' 

Reduction of 
heat transfer 
due to fouling 

Closed-Cycle 
Cooling Water 
System 

No 

Steel external 
surfaces exposed to 
air- indoor 
uncontrolled 

Loss of material . External Surfaces No 
due to general Monitoring 

· (extermil), 
c:;onderisation 

· (6)(terrial), .or air 
outdoor. (eXternal) 
(3.4~ 1-28) . 

Steel piping, piping . 
components, and 
pipingelen,Ejnts . 
exposed tosleam or 
treated wat~r . 
(3:4.:1-29)' . 

sf~~1 piping, piping 
cOinponents,and 
piping elements 
e~p6sed to.air .' 
outdoor (internal) or 
condensation 
(irtternal) 

· (3.4.1.-~O) 

corrosion 

Wall thinning 
due to flow
accelerated 
corrosion 

Loss of material 
. due to general, 
'. pitting, and . 

crevice 
corrosion 

"--

Flow-Accelerated 
Corrosion 

No 

Inspection of Internal No 
Surfaces in 
Misceilaneous Piping 
and pucting 
Components 

Steel hea.t~xchariger Loss of material . Open~Cycle Cooling No 
c:;omponEmts exposed due to general, Water ~ystem 
to raw water .' . • pitting, crevice, 
(3.4. f-31)' galvanic, and 

. . microbiologically 
-in,fluenced . 
cortosion; and 
fouling 

Stainless steel and Loss 'Of material Open~Cycle Cooling No 
'copper alloy piping, due to pitting, Water System .' 
piping components, crevice, and' 
and piping elements microbiologically 
exposed to raw water -influenced 
(3.4.1 ~32) . corrosion 

,~ .. 
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Not applicable 

External Surface 
Monitoring 
(8.2;15), and 
Inspection of 
Internal 
Surfaces in 
Miscellaneous 

. Piping and 
, Dueting 

\. Com'ponents 
(82,22) 

Flow
Accelerated 
Corrosion 
(8~2.18) 

Inspection of 
Internal 
Slirfaces in 
Miscellaneous 
Piping and 
Ducting 
C9mponents 
(Ep.22) 

Op~n-Cycle 
Cooling Water 
System (8.2.32) 

Inspection of 
Internal 
Surfa'ces in 
Mlsceilaneous 
Piping and 
Dueting 
Components 
(8:222) 

Not Applicable to 
8VPS (See SER 
Section 3.4.2.1.1) 

Consistent with 
GALL Report . 

(See SER 
Section 3.4.2.1.2) 

Consistent with 
GALL Report 

Consistent with 
GALL Report 

Consistent with the 
GALL Report 

Consistent with 
GALL Report 

(See SER 
Section 3.4.2.1.4) 



,brp g e A iAurtherl .'AMP in•rLRA,. StaffEvaluation
(GALL Report M•ec•hanismReport Evaluation Supplem:ntR -

Item No.) in GALL or
R~epor Amendments_ ______

Stainless steel heat Loss of material Open-Cycle Cooling No Not applicable Not Applicable to
exchanger due to pitting, Water System BVPS (See SER
components exposed crevice, and Section 3.4.2.1.1)
to raw water microbiologically
(3.4.1-33) -influenced

corrosion, and
fouling

Steel, stainless steel, Reduction of Open-Cycle Cooling No Not applicable Not Applicable to
and copper alloy heat transfer Water System BVPS (See SER
heat.exchanger due to fouling Section 3.4.2.1.1)
tubes exposed to raw
water
(3.4.1-34)

Copper alloy Loss of material Selective Leaching of No Selective Consistent with
> 15% Zn piping, due to selective Materials... Leaching of the GALL Report
piping components, leaching Materials
and piping elements Inspection
exposed to closed (B.2.36)
cycle cooling water,
raw water, or treated
water
(3.4.1-35)

Gray.cast iron piping, Loss.of material Selective Leaching of No. Selective - Consistent with
piping components, due to selective Materials Leaching of the GALL Report
and piping elements leaching Materials
exposed to soil, Inspection
treated water, or raw (B.2.36)
water
(3.4.1-36) r __

Steel, stainless steel, Loss of material Water Chemistry No Notapplicable Not Applicable to
and nickel-based due to pitting BVPS (See SER
alloy piping, piping and crevice Section 3.4.2.1.1)
components, and corrosion
piping elements
exposed to steam
(3.4.1-37) _

Steel bolting and Loss of material Boric Acid Corrosion No Boric Acid Consistent with
external surfaces dUeto boric acid Corrosion GALL Report
exposed to air with" corrosion (B.2.7)
borated water
leakage
(3.4..1-38)

Stainless steel Cracking due to Water Chemistry No Not applicable Not Applicable to
piping, piping stress corrosion BVPS (See SER
components, and cracking.. Section 3.4.2.1. 1)
piping elements
exposed to steam.
(3.4.1,-39)
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Stainless steel heat Loss of material Open-Cycle Cooling No 
exchanger due to pitting, Water System 
components exposed crevice, and 
to raw water microbiologically" 
(3.4.1-33) -influenced 

. corrosion, and 
fouling 

Steel, stainless steel, R.eduction of 
and copper alloy heat transfer 

" Open-Cycle Cooling No 
Water Sy.stem 

heat exchanger due to fouling 
tubes exposed to raw 
water 
(3.4.1-34) 

Copper alloy 
> 15% Zn piping, 
piping components, . 
and piping elements 

- ~xposed to,'closed . 
cycle cooling water, 
raw water, or treated 
water ' 
(3.4.1-3~) 

Graycastiron piping, 
piping components, 
and piping elements 
exposed to soil~ , 
treated water, or raw 
water " 
(3.4.1-36) 

Steel,stainless steel, 
and nickel-based 
ailoy piping, piping 
components, and 
piping elen1ents 
exposed to steam 
(3:4.1-37) , 

I, 

Steel bolting and 
eXtemal:~urfaces ' 
exposed to airwith 
borated water 
leakage 
(3.·U-38) 

Stainless steel 
piping, piping 
components, and 
piping elements . 
exposed to steam 
(3.4.1-39) . 

Loss of material Selective Leaching of No 
due to selective Materials., 
leaching 

Loss, of material Selective Leaching of No 
due to selective Ma'terials 
leaching. 

Loss of material Water Chemistry 
due to pitting 
arid crevice 
corrosion 

No 

LoSs of material Boric Acid Corrosion No 
due'to boric acid 
corrosion 

, Cracking due to Water Chemistry 
stress corrosion 
cracking 
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No 

Not applicable Not Applicable to 
BVPS (See SER 
Section 3.4.2.1.1) 

Not applicable 

Selective 
Leaching of 
Materials 
Inspection 
(B.2.36) 

Selective. 
Leaching of 
Materials' 
Inspection 
(B.2.36) 

Not applicable 

Boric Acid 
C9rrosion 
(B.2.7) 

Not applicable 

Not Applicable to 
BVPS (See SER 
Section 3.4.2.1.1 ) 

Consistent with 
the GALL Report 

Consistent with 
the GALL Report 

Not Applicable to 
BVPS (See SER 
Section 3.4.2.1.1) 

Consistent with 
GALL Report 

-..... " . 

Not Applicable to 
BVPS (See SER 
Section 3.4.2.1 ;1) 



Component Group Aging Effectl AMP In GALL Further AMP In LRA, Staff Evaluation
(GALL Report Meichanism Report 'Evalua'tion Supplements,,

Item No.) In GALL or~
___________ _____________________ eport Amiendments >~

Glass piping None None No None Consistent with the
elements exposed to GALL Report
air, lubricating oil,
raw water, and
treated water
(3.4.1-40) ..

Stainless steel, None None No None Consistent with the
copper alioy, and GALL Report
nickel-ajloy piping,.
piping components,
ahdoiping elements
exposed to air -
indoor uncontrolled
(external)(3.:4.1-41.) __ __ _ _ ._ ... .. .___ _ __ __ _

Steel' piping, piping None None No Not applicable Not Applicable to
components, and - BVPS (See SER
piping ele ments Section 3.4..2.1.1)
exposed to, air -
indoor controlled
(external)
(3.40!42) '_.. .. . _.. _

Steel and stainless None None No Not applicable Not Applicable to
steel piping, piping BVPS (See SER
components, and Section 3.4.2.1.1)
pipinglelements in
cqncrete6
(3'.4.1-43) _ _ _ _ _ _ ________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Steel, stainless steel, None None No. None Consistent with the
aluminum, and GALL Report.copper ally piping,

pipingcormpon•ents,
an, •piping elements
exposedto ga•s
(3.4.144). "Y. ... _

The staffs review of the steam and power conversion systems component groups followed any
one Of several ap rOaches. One-approach. documented inSER Section 3.4.2.1,. reviewed AMR

results for COm.ponents that the applicant indicated ae consistent with the GAL L Report and
requireo further "evaluation. Another approach, documehted in SER Section 34.2, reviewed
AMR results"for components that the applicant indicated are consistent with the GALL Report
•and for which fUrther.ev'aluation is rec)ommended. A third approach, documented'in SER-"
Section- 3.4..2..3,",reviewed AMR -results' for components •that the applicant indicated ar• e _.not
.consistent with, or not addressed in, the GALL Report. The staffs review of AMPs credited to
manage or monitor aging effects of the stearn and poWer conversion systems components is
docrumented in SER Section 3.0..3.1.
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Glass piping None 
elements exposed to 
air, lubricating oil, 
raw water, and 
t~ea.edwater 
(3.4.1-40) 

Stainless.steel, None 
2qpPE:U':~lloy; !'Ind 
ni~.~~I-ano,y piping,. 
pii>!~g cOmponents, 
and piping elements 
exposed to ak -
indoor uncontrolled 
(external) 
(3'.4:1-41) . 

steei'piping, piping 
components, and 
piping e!i3ments 
exposed t9, air -

· indoor controlled 
(~xternai) 
(3A~1~2) 

Steel~~<:t.stainl~ss 
steel piping, piping 
componi:mts, and' 

· pipirig'slementsin 
concrete' 
(~;4j-43t 

Ste61, stainless steel, 
al~r'r1inum;'<and . 
copperaUoy pipin.g, 
pip,irigoornponents, 

· aiid>pipingelem~nts 
exposed Jo g~~ ..... . 
(~.4:114t /' . 

None 

None 

None 

None No 

None No 

None No 

None / No 

None. No .' 

None 

None 

Not applicable 

'.. Ncit~pPlicable " 

None 

Consistent with the 
GALL Report 

Consistent with the 
GALL RepOrt 

Not Applicable to 
- BVPS (See Si:R 

Section 3.4.2.1.1) 

Not Applicable to 
BVPS (SeeSER , 
Section 3.4.2.1.1) 

Consistent with the 
GALL Report 

The.staffs r~YIew ofjhe steam alid power conversion syster:nscomp6nentgroupsfollowed any 
·011~6f~e:vf3r~r/~pproacres .. Orie.approachi d6cuQ1~nted)rfSE:R- Section·3.4~2.1 ,reviewed AMR 
re~Hlls,f()r c9.rUpol1~nt$t~at)heapplicant indicClted ar,e. consistent withlhe GAi;;L Repqrt.c:tnd 
require :no furth~r:eV~hjation. Another approachi documehtC3d in SERSection 3:4;2.2, reviewed 
AfV1~./ef)u.ltsf~~corTi'p6hents that the ~pplicant indicat~dare consislC3nt with the GALL Report 
ancHor Whic~'f\Jrt!1er-,evaluationisr9'corninended~ A third approach, doCumented in S~ft .1 

Secti,6lf 3.4.4~:3~:revie.wed ',A.MR results for components that 'the' appli~nt· indicated 'arif6ot 
c<;>nsistent With, or not addressed in; the GALL Report. The staffs review of AMPs credited to 

.' mcj:nage or rn'P9Jt9r; agiqg:effect~ ofthesteam and power conversion systems components is 
dQcumented;inSER Section 3.0.3. .' . 
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3.4.2.1 AMR Results Consistent with the GALL Report

LRA Section 3.4.2.1 identifies the materials, environments, AERMs, and the following programs
that manage aging effects for the steam and power conversion systems components:

* Bolting Integrity Program

" Boric Acid Corrosion Program

• Buried Piping and Tanks Inspection Program

• Closed-Cycle Cooling Water System Program

" External Surfaces Monitoring Program

* Flow-Accelerated Corrosion Program

* Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
Program

* Lubricating Oil Analysis Program

• One-Time Inspection Program

• Open-Cycle Cooling Water System Program

* Selective Leaching of Materials Inspection Program

* Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program

* Water Chemistry Program

LRA Tables 3.4.2-1 through 3.4.2-10 summarizes AMRs for the steam and power conversion
systems components and indicates AMRs claimed to be consistent with the GALL Report.

For component groups evaluated in the GALL Report for which the applicant claimed
consistency with the report and for which it does not recommend further evaluation, the staffs
audit and review determined whether the plant-specific components of these GALL Report
component groups were bounded by the GALL Report evaluation.

The applicant noted for each AMR line item how the information in the tables aligns with the
information in the GALL Report. The staff audited those AMRs with notes A through E indicating
how the AMR is consistent with the GALL Report.

Note A indicates that the AMR line item is consistent with the GALL Report for component,
material, environment, and aging effect. In addition, the AMP is consistent with the GALL Report
AMP. The staff audited these line items to verify consistency with the GALL Report and validity
of the AMR for the site-specific conditions.

Note B indicates that the AMR line item is consistent with the GALL Report for component,
material, environment, and aging effect. In addition, the AMP takes some exceptions to the
GALL Report AMP. The staff audited these line items to verify consistency with the GALL
Report and verified that the identified exceptions to the GALL Report AMPs have been reviewed
and accepted. The staff also determined whether the applicant's AMP was consistent with the
GALL Report AMP and whether the AMR was valid for the site-specific conditions.
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3.4.2.1 AMR Results Consistent with the GALL Report 

LRA Section 3.4.2.1 identifies the materials, environments, AERMs, and the following programs 
that manage aging effects for the steam and power conversion systems components: 
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• Boric Acid Corrosion Program 

Buried Piping and Tanks Inspection Program 

• Closed-Cycle Cooling Water System Program 
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Open-Cycle Cooling w:ater System Program 
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of the AMR for the site-specific conditions. 
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material, environment, and aging effect. In addition, the AMP takes some exceptions to the 
GALL Report AMP. The staff audited these line items to verify consistency with the GALL 
Report and verified that the identified exceptions to the GALL Report AMPs have been reviewed 
and accepted. The staff also determined whether the applicant's AMP was consistent with the 
GALL Report AMP and whether the AMR was valid for the site-specific conditions. 
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Note C indicates that the component for the AMR line item, although different from, is consistent
with the GALL Report for material, environment, and aging effect. In addition, the AMP is
consistent with the GALL Report AMP. This note indicates that the applicant was unable to find
a listing of some system components in the GALL Report; however, the applicant identified in
the GALL Report a different component with the same material, environment, aging effect, and
AMP as the component under review. The staff audited these line items to verify consistency
with the GALL Report. The staff also determined whether the AMR line item of the different
component was applicable to the component under review and whether the AMR was valid for
the site-specific conditions.

Note D indicates that the component for the AMR line item, although different from, is consistent
with the GALL Report for material, environment, and aging effect. In addition, the AMP takes
some exceptions to the GALL Report AMP. The staff audited these line items to verify
consistency with the GALL Report. The staff verified whether the AMR line item of the different
component was applicable to the component under review and whether the identified
exceptions to the GALL Report AMPs have been reviewed and accepted. The staff also
determined whether the applicant's AMP was consistent with the GALL Report AMP and
whether the AMR was valid for the site-specific conditions.

Note E indicates that the AMR line item is consistent with the GALL Report for material,
environment, and aging effect, but credits a different AMP. The staff audited these line items to
verify consistency with the GALL Report. The staff also determined whether the credited
AMP would manage the aging effect consistently with the GALL Report AMP and whether the
AMR was valid for the site-specific conditions.

The staff audited and reviewed the information in the LRA. The staff did not repeat its review of
the matters described in the GALL Report; however, the staff did verify that the material
presented in the LRA was applicable and that the applicant identified the appropriate GALL
Report AMRs.

The staff reviewed the LRA to confirm that the applicant: (a) provided a brief description of the
system, components, materials, and environments; (b) stated that the applicable aging effects
were reviewed and evaluated in the GALL Report; and (c) identified those aging effects for the
engineered safety features ESF components that are subject to an AMR. On the basis of its
audit and review, the staff determines that, for AMRs not requiring further evaluation, as
identified in LRA Table 3.2.1, the applicant's references to the GALL Report are acceptable and
no further staff review is required, with the exception of the following AMRs that the applicant
had identified were consistent with the AMRs of the GALL Report and for which the staff felt
were in need of additional clarification and assessment. The staff's evaluations of these AMRs
are provided in the subsections that follows.

3.4.2.1.1 AMR Results Identified as Not Applicable

In LRA Table 3.4.1, item 20, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because no BVPS AMR line items roll up to this item. The staff
reviewed the documentation supporting the applicant's AMR evaluation and confirmed the
applicant's claim that BVPS has no steel tanks exposed outdoor air. Therefore, the staff agrees
with the applicant's determination that the corresponding AMR result line in the GALL Report is
not applicable to BVPS.

3-507

Note C indicates that the component for the AMR line item, although different from, is consistent 
with the GALL Report for material, environment, and aging effect. In addition, the AMP is 
consistent with the GALL Report AMP. This note indicates that the applicant was unable to find 
a listing of some system components in the GALL Report; however, the applicant identified in 
the GALL Report a different component with the same material, environment, aging effect, and 
AMP as the component under review. The staff audited these line items to verify consistency 
with the GALL Report. The staff also determined whether the AMR line item of the different 
component was applicable to the component under review and whether the AMR was valid for 
the site-specific conditions. 

Note D indicates that the component for the AMR line item, although different from, is consistent 
with the GALL Report for material, environment, and aging effect. In addition, the AMP takes 
some exceptions to the GALL Report AMP. The staff audited these line items to verify 
consistency with the GALL Report. The staff verified whether the AMR line item of the different 
component was applicable to the component under review and whether the identified 
exceptions to the GALL Report AMPs have been reviewed and accepted. The staff also 
determined whether the applicant's AMP was consistent with the GALL Report AMP and 
whether the AMR was valid for the site-specific conditions. 

Note E indicates that the AMR line item is consistent with the GALL Report for material, 
environment, and aging effect, but credits a different AMP. The staff audited these line items to 
verify consistency with the GALL Report. The staff also determined whether the credited 
AMP would manage the aging effect conSistently with the GALL Report AMP and whether the 
AMR was valid for the site-specific conditions. 

The staff audited and reviewed the information in the LRA. The staff did not repeat its review of 
the matters described in the GALL Report; however, the staff did verify that the material 
presented in the LRA was applicable and that the applicant identified the appropriate GALL 
Report AMRs. 

The staff reviewed the LRA to confirm that the applicant: (a) provided a brief description of the 
system, components, materials, and environments; (b) stated that the applicable aging effects 
were reviewed and evaluated in the GALL Report; and (c) identified those aging effects for the 
engineered safety features ESF components that are subject to an AMR. On the basis of its 
audit and review, the staff determines that, for AMRs not requiring further evaluation, as 
identified in LRA Table 3.2.1, the applicant's references to the GALL Report are acceptable and 
no further staff review is required, with the exception of the following AMRs that the applicant 
had identified were consistent with the AMRs of the GALL Report and for which the staff felt 
were in need of additional clarification and assessment. The staff's evaluations of these AMRs 
are provided in the subsections that follows. 

3.4.2.1.1 AMR Results Identified as Not Applicable 

In LRA Table 3.4.1, item 20, the applicant states that the corresponding AMR result line in the 
GALL Report is not applicable because no BVPS AMR line items roll up to this item. The staff 
reviewed the documentation supporting the applicant's AMR evaluation and confirmed the 
applicant's claim that BVPS has no steel tanks exposed outdoor air. Therefore, the staff agrees 
with the applicant's determination that the corresponding AMR result line in the GALL Report is 
not applicable to BVPS. ' 

3-507 



In LRA Table 3.4.1, items 23 and 26, the applicant states that the corresponding AMR result
lines in the GALL Report is not applicable because no BVPS AMR line items roll up to these
items. The staff reviewed the documentation supporting the applicant's AMR evaluation and
confirmed the applicant's claim that, within the Steam and Power Conversion systems, BVPS
has no stainless steel piping, piping components, and piping elements exposed to closed-cycle
cooling water (>600 (>140'F)) and that BVPS has no copper alloy piping, piping components,
and piping elements exposed to closed-cycle cooling water. Therefore, the staff agrees with the
applicant's determination that the corresponding AMR result lines in the GALL Report is not
applicable to BVPS.

In LRA Table 3.4.1, item 27, the applicant states that the corresponding AMR result line in the
GALL Report is not applicable because no BVPS AMR line items roll up to this item. The staff
reviewed the documentation supporting the applicant's AMR evaluation and confirmed the
applicant's claim that, within the Steam and Power Conversion systems, BVPS has no steel,
stainless steel, and copper alloy heat exchanger tubes exposed to closed cycle cooling water.
Therefore, the staff agrees with the applicant's determination that the corresponding AMR result
line in the GALL Report is not applicable to BVPS.

In LRA Table 3.4.1, items 33 and 34, the applicant states that the corresponding AMR result
lines in the GALL Report is not applicable because no BVPS AMR line items roll up to these
items. The staff reviewed the documentation supporting the applicant's AMR evaluation and
confirmed the applicant's claim that, within the Steam and Power Conversion systems, BVPS
has no stainless steel heat exchanger components exposed to raw water and that BVPS has no
reinforced steel, stainless steel, and copper alloy heat exchanger tubes exposed to raw water.
Therefore, the staff agrees with the applicant's determination that the corresponding AMR result
lines in the GALL Report is not applicable to BVPS.

In LRA Table 3.4.1, items 37 and 39, the applicant states that the corresponding AMR result
lines in the GALL Report is not applicable because no BVPS AMR line items roll up to these
items. The staff reviewed the documentation supporting the applicant's AMR evaluation and
confirmed the applicant's claim that BVPS has no steel, stainless steel, and nickel-based alloy
piping, piping components, and piping elements exposed to steam and that BVPS has no
stainless steel piping, piping components, and piping elements exposed to steam. Therefore,
the staff agrees with the applicant's determination that the corresponding AMR result lines in the
GALL Report is not applicable to BVPS.

In LRA Table 3.4.1, items 42 and 43, the applicant states that the corresponding AMR result
lines in the GALL Report is not applicable because no BVPS AMR line items roll up to these
items. The staff reviewed the documentation supporting the applicant's AMR evaluation and
confirmed the applicant's claim that BVPS has no steel piping, piping components, and piping
elements exposed to indoor controlled air and that BVPS has no steel, stainless piping, piping
components, and piping elements in concrete. Therefore, the staff agrees with the applicant's
determination that the corresponding AMR result lines in the GALL Report is not applicable to
BVPS.

3.4.2.1.2 Loss of material due to General Corrosion in Uncontrolled Air Indoor Environments
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In LRA Table 3.4.1, items 23 and 26, the applicant states that the corresponding AMR result 
lines in the GALL Report is not applicable because no BVPS AMR line items roll up to these 
items. The staff reviewed the documentation supporting the applicant's AMR evaluation and 
confirmed the applicant's claim that, within the Steam and Power Conversion systems, BVPS 
has no stainless steel piping, piping components, and piping elements exposed to closed-cycle 
cooling water (>60° (>140°F)) and that BVPS has no copper alloy piping, piping components, 
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reinforced steel, stainless steel, and copper alloy heat exchanger tubes exposed to raw water. 
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In LRA Table 3.4.1, items 37 and 39, the applicant states that the corresponding AMR result 
lines in the GALL Report is not applicable because no BVPS AMR line items roll up to these 
items. The staff reviewed the documentation supporting the applicant's AMR evaluation and 
confirmed the applicant's claim that BVPS has no steel, stainless steel, and nickel-based alloy 
piping, piping components, and piping elements exposed to steam and that BVPS has ho 
stainless steel piping, piping components, and piping elements exposed to steam. Therefore, 
the staff agrees with the applicant's determination that the corresponding AMR result lines in the 
GALL Report is not applicable to BVPS. . 

In LRA Table 3.4.1, items 42 and 43, the applicant states that the corresponding AMR result 
lines in the GALL Report is not applicable because no BVPS AMR line items roll up to these 
items. The staff reviewed the documentation supporting the applicant's AMR evaluation and 
confirmed the applicant's claim that BVPS has no steel piping, piping components, and piping 
elements exposed to indoor controlled air and that BVPS has no steel, stainless piping, piping 
components, and piping elements in concrete. Therefore, the staff agrees with the applicant's 
determination that the corresponding AMR result lines in the GALL Report is not applicable to 
BVPS. 

3.4.2.1.2 Loss of material due to General Corrosion in Uncontrolled Air Indoor Environments 
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In LRA Table 3.4.2-3, the applicant stated that loss of material of steel heating coil header
exposed to air-indoor uncontrolled external environment is managed by the Internal Surfaces in
Miscellaneous Piping and Ducting Components Program.

The staff noted that the applicant applied note E to these items. The applicant referenced
Table 3.4-1, item 3.4.1-28 and GALL Report Volume 2, item VII.H-7. The staff reviewed the
AMR results lines that reference note E and determines that the component type, material,
environment, and aging effect are consistent with the GALL Report. However, the staff noted
that where the GALL Report recommends AMP XI.M36, "External Surface Monitoring," the
applicant proposed using the Internal Surfaces in Miscellaneous Piping and Ducting
Components Program because for heating coil headers, the external surfaces may be within the
ductwork.

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program and finds that it performs periodic visual inspections of internal surfaces
during periodic maintenance, predictive maintenance, surveillance testing, and corrective
maintenance to detect aging effects that could result in a loss of the component's intended
function. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping
and Ducting Components Program is documented in SER Section 3.0.3.1.12. On the basis that
the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program
performs periodic visual inspection, the staff finds the applicant's use of the Internal Surfaces in
Miscellaneous Piping and Ducting Components Program to be acceptable.

3.4.2.1.3 Loss of Material Due to Pitting and Crevice Corrosion in Condensation Environments

In LRA Section 3.4 and in LRA Tables 3.4.2-9 and 3.4.2-10, the applicant provides its
component-specific AMRs for managing loss of material in stainless steel steam and power
conversion system components that are exposed to a condensation environment. The applicant
identifies that these AMR items are applicable to the following systems and components:

* stainless steel tanks in the steam generator blowdown systems (Unit 2 only)
* stainless steel tanks in the water treatment systems

In these AMR items, the applicant identified that these steam and power conversion system
(S&PC) AMR items are aligned to AMR 54 in Table 3 of the GALL Report, Unit 1, and to GALL
AMR VII.D-4, which provide the GALL Reports recommendations for managing loss of material
due to pitting and crevice corrosion in stainless steel piping, piping components, and piping
elements of compressed air auxiliary systems under exposure to an internal condensation
environment. For these AMRs, the applicant identifies that it credits its Inspections of Internal
Surfaces of Miscellaneous Piping and Ducting Program to manage loss of material in the
internal component surfaces that are exposed to the condensation environment.

In AMR item 54 in Table 3 of the GALL Report, Volume 1, and in AMR item VII.D-4 of the GALL
Report, Volume 2, the staff identifies that loss of material due to pitting and crevice corrosion is
an applicable aging effect requiring management (AERM) for stainless steel piping, piping
components, and piping elements of compressed air auxiliary systems under exposure to an
internal condensation environment. In these AMRs, the GALL Report recommends that the
Compressed Air Monitoring Program be credited to manage loss of material due to pitting and
crevice corrosion in the component surfaces that are exposed to a condensation environment.
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The staff reviewed the information for the component specific AMRs in LRA Tables 3.4.2-9
and LRA 3.4.2-10 for the stainless steel tanks in the steam generator blowdown systems
(Unit 2 only) and the stainless steel tanks in the water treatment systems against the staff's
recommendations in AMR item 54 in Table 3 of the GALL Report, Volume 1, and AMR item
VII.D-4 of the GALL Report, Volume 2.

The staff verified that the applicant AMR analyses in these AMRs were consistent with the NRC
recommendations in AMR item 54 in Table 3 of the GALL Report, Volume 1, and AMR item
VII.D-4 of the GALL Report, Volume 2 with the exception that the applicant has credited its
Inspections of Internal Surfaces of Miscellaneous Piping and Ducting Program to manage loss
of material in the internal stainless steel tank surfaces that are exposed to the condensation
environment. The staff also verified that the applicant includes its Inspections of Internal
Surfaces of Miscellaneous Piping and Ducting Program in LRA Section B.2.22 and that the
scope of this AMP consists "of inspections of the internal surfaces of piping, piping components,
ducting and other components within the scope of license renewal that are not managed by
other aging management programs," and that the AMP credits visual examinations of internal
metal component surfaces to detect evidence of corrosion that may be indicative of loss of
material in the components. The staff also verified that the applicant's LRA does not credit a
Compressed Air Monitoring Program that is analogous to GALL AMP XI.M24, "Compressed Air
Monitoring." Based on this review, the staff finds that the applicant's crediting of the Inspections
of Internal Surfaces of Miscellaneous Piping and Ducting Program is an acceptable and valid
alternative to the crediting of a Compressed Air Monitoring Program because the LRA does not
include a Compressed Air Monitoring Program that is analogous to GALL AMP XI.M24, and
because the Inspections of Internal Surfaces of Miscellaneous Piping and Ducting Program is a
valid GALL-based AMP that is designed to detect indications of loss of material in the internal
surfaces of miscellaneous metallic piping and ducting components.

The staff has noted that the applicant's LRA includes the following Footnote G based AMRs that
pertain to the management of loss of material in the stainless steel components under exposure
to a condensation environment:

0 stainless steel tanks and valve bodies in the auxiliary feedwater system
* stainless steel tanks in the condensate system
* stainless steel piping and valve bodies in the main turbine and condenser system
• stainless steel piping and valve bodies in the water treatment system

The staff noted that the material-environment-aging effect combinations in the AMRs for these
components and the AMP credited for management of loss of material in the components (i.e.,
the applicant's Inspections of Internal Surfaces of Miscellaneous Piping and Ducting Program)
are identical to those in the Footnote E AMRs used to manage loss of material in those stainless
steel steam generator blowdown system tanks (Unit 2 only) and stainless steel water treatment
system tanks that are exposed to a condensation environment. Thus, the staff concluded that
for these Footnote G based AMRs, the applicant could have been identified the AMRs as being
consistent with GALL and aligned them to AMR item 54 in Table 3 of the GALL Report, Volume
1, and AMR item VII.D-4 of the GALL Report, Volume 2 under LRA Footnote E. Therefore,
based on this assessment, the staffs evaluation given in this Section is also applicable to the
evaluation of the Footnote G AMRs associated with the steam and power conversion system
components listed in the bullets above, and based on this evaluation, the applicant has provided
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an acceptable basis for crediting its Inspections of Internal Surfaces of Miscellaneous Piping
and Ducting Program to manage loss of material in the component surfaces that are exposed to
a condensation environment. As a result, these AMRs do not need to be evaluated in
Section 3.4.2.3 of the SER.

3.4.2.1.4 Loss of Material Due to Pitting, Crevice, and Microbiologically-Influenced Corrosion in
Raw Water Environments

In LRA Table 3.4.2-10 the applicant proposed to manage loss of material of copper alloy <15%
Zn piping and valve bodies exposed to raw water using the Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program. During its review, the staff noted that
the applicant applied Note E to these items and provided clarification by plant-specific Note 412.
The staff reviewed the AMR results lines that reference Note E and determined that the
component type, material, and environment, are consistent with the GALL Report which
recommends the Open-Cycle Cooling Water System Program (XI.M20).

The staff reviewed plant-specific Note 412, which states that this raw water environment is
associated with filtered water from the Water Treatment System and that the Open Cycle
Cooling Water System Program is not applicable to this environment. The Open Cycle Cooling
Water System Program was reviewed by the staff in SER Section 3.0.3.1.19. The staff noted
that the applicant's proposed program would be effective in monitoring and detecting this aging
effect because it would perform visual inspections of the internal surfaces of piping and valve
bodies during the performance of maintenance activities when they are made accessible. The
staff's evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program is documented in SER Section 3.0.3.1.12. On this basis, the staff finds
that this aging effect will be adequately managed by the Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program.

In LRA Table 3.4.2-10 the applicant proposed to manage loss of material of stainless steel
piping exposed to raw water using the Inspection of Internal Surfaces in Miscellaneous Piping
and Ducting Components Program. During its review, the staff noted that the applicant applied
Note E to these items and provided clarification by plant-specific Note 412. The staff reviewed
the AMR results lines that reference Note E and determined that the component type, material,
and environment are consistent with the GALL Report which recommends the Open-Cycle
Cooling Water System Program (XI.M20).

The staff reviewed plant-specific Note 412, which states that this raw water environment is
associated with filtered water from the Water Treatment System and that the Open Cycle
Cooling Water System Program is not applicable to this environment. The Open Cycle Cooling
Water System Program was reviewed by the staff in SER Section 3.0.3.1.19. The staff noted
that the applicant's proposed program would be effective in monitoring and detecting this aging
effect because it would perform visual inspections of the internal surfaces of piping during the
performance of maintenance activities when they are made accessible. The staff's evaluation of
the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program
is documented in SER Section 3.0.3.1.12. On this basis, the staff finds that this aging effect will
be adequately managed by the Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program.
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In LRA Table 3.4.2-10 the applicant proposed to manage loss of material of steel piping
exposed to raw water using the Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program. During its review, the staff noted that the applicant applied Note
E to these items and provided clarification by plant-specific Note 412. The staff reviewed the
AMR results lines that reference Note E and determined that the component type, material, and
environment are consistent with the GALL Report which recommends the Open-Cycle Cooling
Water System Program (XI.M20).

The staff reviewed plant-specific Note 412, which states that this raw water environment is
associated with filtered water from the Water Treatment System and that the Open Cycle
Cooling Water System Program is not applicable to this environment. The Open Cycle Cooling
Water System Program was reviewed by the staff in SER Section 3.0.3.1.19. The staff noted
that the applicant's proposed program would be effective in monitoring and detecting this aging
effect because it would perform visual inspections of the internal surfaces of piping during the
performance of maintenance activities when they are made accessible. The staffs evaluation of
the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program
is documented in SER Section 3.0.3.1.12. On this basis, the staff finds that this aging effect will
be adequately managed by the Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program.

In LRA Table 3.4.2-10, Water Treatment System, the applicant stated that loss of material for
stainless steel and copper alloy piping, tubing and valve body exposed to raw water is managed
by the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
Program.

The staff noted that the applicant applied note E to these items. The applicant referenced
Table 3.4-1, item 3.4.1-32 and GALL Report Volume 2, items VIII.E-18 and VIII.G-30. The staff
reviewed the AMR results lines that reference note E and determines that the component type,
material, environment, and aging effect are consistent with the GALL Report. However, the staff
noted that where the GALL Report recommends AMP XI.M20, "Open-Cycle Cooling Water
System," the applicant proposed using the Inspection of Internal Surfaces in Miscellaneous
Piping and Ducting Components Program. These components are in systems where the
environment is filtered water and are not a part of the raw water systems where the aging
effects are managed by the Open-Cycle Cooling Water System Program as part of GL 89-13
commitments.

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program and finds that it performs periodic visual inspections of internal surfaces
during periodic maintenance, predictive maintenance, surveillance testing, and corrective
maintenance to detect aging effects that could result in a loss of the component's intended
function. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping
and Ducting Components Program is documented in SER Section 3.0.3.1.12. Although the
GALL AMP XI.M38, Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components to which the applicant program is consistent, addresses only internal surfaces of
steel piping, the aging mechanism of pitting or crevice corrosion show similar characteristics for
all metallic materials and amenable to the same types of Visual inspections. Thus, corrosion on
stainless steel and copper alloy internal surfaces will look similar to corrosion on carbon steel
surfaces. On this basis, the staff finds that this program includes activities that are consistent
with the recommendations in the GALL Report, and are adequate to manage loss of material
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due to pitting and crevice corrosion in stainless steel and copper alloy piping, tubing and valve
body exposed to raw water. On the basis that the Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program performs periodic visual inspection,
the staff finds the applicant's use of the Internal Surfaces in Miscellaneous Piping and Ducting
Components Program to be acceptable.

In LRA Section 3.4 and in LRA Table LRA 3.4.2-10, the applicant provides its component-
specific AMR for managing loss of material due to pitting, crevice and micro-biologically
influenced corrosion in the stainless steel piping, piping components, and piping elements of its
water treatment systems as a result of exposing the internal component surfaces to a raw water
environment. In this AMR line items, the applicant identified that this AMR item is aligned to
AMR 32 in Table 4 of the GALL Report, Unit 1, and to GALL AMR VIII.G-30, and that it credits
its Inspections of Internal Surfaces of Miscellaneous Piping and Ducting Program to manage
loss of material in the internal component surfaces that are exposed to the raw water
environment.

In AMR item 32 in Table 4 of the GALL Report, Volume 1, and in AMR item VIII.G-30 of the
GALL Report, Volume 2, the staff identifies that loss of material due to pitting, crevice, and
microbiologically-influence corrosion is an applicable aging effect requiring management
(AERM) for those stainless steel piping, piping components, and piping elements of PWR
auxiliary feedwater systems that are exposed to a raw water environment. In these AMRs, the
GALL Report recommends that a program corresponding to GALL AMP XI.M20, "Open-Cycle
Cooling Water System," be credited to manage loss of material due to pitting, crevice, and
microbiologically-influence corrosion in the component surfaces that are exposed to a raw water
environment.

The staff reviewed the information for the component specific AMR in LRA Table 3.4.2-10
for these stainless steel piping components in the water treatment systems against the
staff's recommendations in AMR item 32 in Table 4 of the GALL Report, Volume 1, and
AMR item VIII.G-30 of the GALL Report, Volume 2.

The staff verified that the applicant AMR analysis in this AMR is consistent with the NRC
recommendations in AMR item 32 in Table 4 of the GALL Report, Volume 1, and AMR item
VIII.G-30 of the GALL Report, Volume 2 with the exception that the applicant has extrapolated
the GALL recommendations to the stainless steel piping in its water treatment systems that are
exposed to a raw water environment and that the applicant has credited its Inspections of
Internal Surfaces of Miscellaneous Piping and Ducting Program to manage loss of material in
the component surfaces that are exposed to the raw water environment. The staff also verified
that the applicant includes its Inspections of Internal Surfaces of Miscellaneous Piping and
Ducting Program in LRA Section B.2.22 and that the scope of this AMP consists "of inspections
of the internal surfaces of piping, piping components, ducting and other components within the
scope of license renewal that are not managed by other aging management programs," and that
the AMP credits visual examinations of internal metal component surfaces to detect evidence of
corrosion that may be indicative of loss of material in the components.

The staff noted that the applicant identifies that LRA Table 3.4.2-10 AMR Footnote 412 is
associated with this AMR and that in the footnote, the applicant identifies that the raw water
environment associated with this components is filtered water associated with the water
treatment system, and not the service water from the river that serves as the ultimate heat sink
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for the reactor units. Based on this determination, the staff concludes that AMP 8.2.22,
"Inspections of Internal Surfaces of Miscellaneous Piping and Ducting Program," is an
acceptable alternative AMP for aging management of loss of material in these components
because the raw water in contact with these components is not associated with the open-cycle
cooling water from the ultimate heat sink for the plants, and because the Inspections of Internal
Surfaces of Miscellaneous Piping and Ducting Program is a valid GALL-based AMP that is
designed to detect indications of loss of material in the internal surfaces of miscellaneous
metallic piping and ducting components.

On the bases of its review of AMR item described in the preceding paragraphs and its
comparison of the applicant's results to corresponding recommendations in the GALL Report,
the staff finds that the applicant has adequately addressed the aging management of loss of
material due to pitting, crevice, and microbiologically-influenced corrosion in the stainless steel
water treatment system piping components as a result of exposing the component surfaces to a
filtered raw water environment.

3.4.2.1.5 Amended LRA Input for Loss of Material Due to General, Pitting, Crevice and
Microbiologically-Influenced Corrosion and Fouling

By letter dated September 25, 2008, the applicant amended its LRA such that the AMP B.2.36
"Selective Leaching of Materials Inspection Program" is a plant-specific program. The applicant
noted in its amendment letter that this change affected several AMR line items. The staff
evaluation of these amended AMR line items are provided below.

LRA Table 3.4.1, Item 3.4.1-35 and Item 3.4.1-36 addresses loss of material due to selective
leaching for copper alloy with 15% zinc or more and gray cast iron components exposed to raw
water and treated water environment. The LRA references Item 3.4.1-35 and Item 3.4.1-36 in
the following systems: Auxiliary Feedwater System, Auxiliary Steam System, Building Services
Hot Water Heating System, Condensate System, Glycol Heating System and Water Treatment
System.

The LRA credits the AMP B.2.36 "Selective Leaching of Material Inspection Program" to
manage this loss of material due to selective leaching for copper alloy with 15% zinc or more
heating coil, pump casing and valve body components in a raw water and treated water
environment. The LRA also credits the AMP B.2.36 "Selective Leaching of Material Inspection
Program" to manage this loss of material due to selective leaching for gray cast iron heating
coil, pump casing, tanks, valve bodies, trap body, heat exchanger channel components in a
treated water environment only. The GALL Report recommends GALL AMP XI.M33, "Selective
Leaching of Materials" to manage this aging effect. The AMR line items that reference this line
item in GALL Report Table 1 cite Generic Note E, indicating that the AMR line items are
consistent with the GALL Report material, environment, and aging effect, but a different aging
management program is credited. The staff verified that only piping, piping components and
piping elements align to GALL Items VIII.E-20, VIII.E-21, VIII.E-23 and VIII.G-36 and are
fabricated from copper alloy 15% zinc or more and gray cast iron materials that are applicable to
BVPS.

The staff reviewed the Selective Leaching of Materials Inspection Program and its evaluation is
documented in SER Section 3.0.3.3.6. The staff determined that the Selective Leaching of
Materials Inspection Program, which includes a visual inspection and hardness measurement to
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determine if selective leaching in the components with-in scope has occurred such that an
evaluation of any indications of degradation will be performed to determine whether component
intended function is affected and requires corrective actions in accordance with the site's
corrective action program and quality assurance procedures. The staff noted that the applicant's
proposed inspection methods that include a one-time visual inspection and hardness
measurement, are consistent with the recommendations provided in GALL AMP XI.M33 to
detect loss of material due to selective leaching, and that any indication of degradation based
on the results of these inspections will be evaluated under the corrective actions program. On
the basis of a one-time visual inspection and hardness measurement on the components that
reference Item 3.4.1-35 and 3.4.1-36, the staff finds the applicant's use of the Selective
Leaching of Materials Inspection Program acceptable.

SER Section 3.4.2.1 Conclusion: The staff evaluated the applicant's claim of consistency with
the GALL Report. The staff also reviewed information pertaining to the applicant's consideration
of recent operating experience and proposals for managing aging effects. On the basis of its
review, the staff concludes that the AMR results, which the applicant claimed to be consistent
with the GALL Report, are indeed consistent with its AMRs. Therefore, the staff concludes that
the applicant has demonstrated that the effects of aging for these components will be
adequately managed so that their intended function(s) will be maintained consistent with the
CLB during the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.4.2.2 AMR Results Consistent with the GALL Report for Which Further Evaluation is
Recommended

In LRA Section 3.4.2.2, the applicant further evaluates aging management, as recommended by
the GALL Report, for the steam and power conversion systems components and provides
information concerning how it will manage the following aging effects:

" cumulative fatigue damage

" loss of material due to general, pitting, and crevice corrosion

" loss of material due to general, pitting, crevice, and microbiologically-influenced
corrosion, and fouling

* reduction of heat transfer due to fouling

* loss of material due to general, pitting, crevice, and microbiologically-influenced
corrosion

" cracking due to SCC

" loss of material due to pitting and crevice corrosion

• loss of material due to pitting, crevice, and microbiologically-influenced corrosion

• loss of material due to general, pitting, crevice, and galvanic corrosion

* QA for aging management of nonsafety-related components

For component groups evaluated in the GALL Report, for which the applicant claimed
consistency with the report and for which the report recommends further evaluation, the staff
audited and reviewed the applicant's evaluation to determine whether it adequately addressed
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the issues further evaluated. In addition, the staff reviewed the applicant's further evaluations
against the criteria contained in SRP-LR Section 3.4.2.2.The staff's review of the applicant's
further evaluation follows.

3.4.2.2.1 Cumulative Fatigue Damage

LRA Section 3.4.2.2.1 states that management of cumulative fatigue damage in the SPC
components is accomplished as a TLAA, as defined in 10 CFR 54.3. In this LRA section, the
applicant states that the TLAA analysis for these components is given in LRA Section 4.3.

SRP-LR 3.4.2.2.1 identifies that management of cumulative fatigue damage in SPC
components is to be accomplished as a TLAA that meets the definition of a TLAA in
10 CFR 54.3. The SRP-LR Section states that analyzed states that the applicant must evaluate
its TLAA for these components in accordance with 10 CFR 54.21(c)(1). SRP-LR references
AMR item 1 in Table 4 of the GALL Report, Volume 1, as applicable to the management of
cumulative fatigue damage in SPC components.

The staff verified that LRA Table 3.4.1 includes AMR item 3.4.1-01 on management of
cumulative fatigue damage in the SPC piping, piping components, and piping elements. The
staff verified that in this AMR the applicant identified that it manages cumulative fatigue damage
of the ESF piping, piping components, and piping elements in accordance with the TLAA that is
provided in LRA Section 4.3. The staff also verified that the applicant provides its TLAA for
these components in LRA Section 4.3.2, "Non-Class 1 Fatigue," which provides the applicant's
TLAA Section for non-ASME Code Class 1 components. The staff finds the applicant's aging
management basis to be acceptable because it is in conformance with the recommendations in
SRP-LR Section 3.4.2.2.1 and in AMR item 1 in Table 4 of the GALL Report, Volume 1. The
staff documents its evaluation of the applicant's TLAA for non-Class 1 components in SER
Section 4.3.2.

3.4.2.2.2 Loss of Material Due to General, Pitting, and Crevice Corrosion

Steel Piping and Components Exposed to Treated Water and Steam. SRP-LR
Section 3.4.2.2.2.1 states that loss of material due to general, pitting and crevice corrosion
could occur for steel piping, piping components, piping elements, tanks, and heat exchanger
components exposed to treated water and for steel piping, piping components, and piping
elements exposed to steam. The existing aging management program relies on monitoring and
control of water chemistry to manage the effects of loss of material due to general, pitting, and
crevice corrosion.

However, control of water chemistry does not preclude loss of material due to general, pitting,
and crevice corrosion at locations of stagnant flow condition. Therefore, the effectiveness of the
water chemistry control program should be verified to ensure that corrosion is not occurring. The
GALL Report recommends further evaluation of programs to verify the effectiveness of the
water chemistry control program. A one-time inspection of select components and susceptible
locations is an acceptable method to ensure that corrosion is not occurring and that the
component's intended function will be maintained during the period of extended operation.
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The staff noted that the AMPs proposed by the applicant for managing this aging effect is the
Water Chemistry Program and the One-Time Inspection Program.

The staff reviewed the Water Chemistry Program and finds that it provides for monitoring and
controlling of water chemistry using site procedures and processes for the prevention or
mitigation of the cracking and loss of material aging effects. The staffs evaluation of the Water
Chemistry Program is documented in SER Section 3.0.3.2.14. On this basis, the staff finds that
this program includes activities that are consistent with the recommendations in the GALL
Report, and are adequate to manage loss of material due to general, pitting and crevice
corrosion could occur for steel piping, piping components, piping elements, tanks, and heat
exchanger components exposed to treated water and for steel piping, piping components, and
piping elements exposed to steam.

The staff reviewed the One-Time Inspection Program and finds that it provides an inspection
that either verifies that unacceptable degradation is not occurring or triggers additional actions
that assures the intended function of affected components will be maintained during the period
of extended operation. The staffs evaluation of the One-Time Inspection Program is
documented in SER Section 3.0.3.1.17. On this basis, the staff finds that this program includes
activities that are consistent with the recommendations in the GALL Report, and are adequate
to confirm that loss of material due to general, pitting and crevice corrosion could occur for steel
piping, piping components, piping elements, tanks, and heat exchanger components exposed to
treated water and for steel piping, piping components, and piping elements exposed to steam is
managed.

Steel Piping Components Exposed to Lubricating Oil. SRP-LR Section 3.4.2.2.2.2 states that
the GALL Report recommends further evaluation of programs to manage the loss of material
due to general, pitting, and crevice corrosion for steel piping, piping components, and piping
elements exposed to lubricating oil. The existing aging management program relies on
monitoring and control of lubricating oil contamination to maintain contaminants within
acceptable limits. The effectiveness of lubricating oil control should be verified to ensure that
corrosion is not occurring and that the component's intended function will be maintained during
the period of extended operation. A one-time inspection of select components at susceptible
locations is an acceptable method to determine whether an aging effect is not occurring or an
aging effect is progressing very slowly such that the component's intended function will be
maintained during the period of extended operation.

The staff noted that the AMPs proposed by the applicant for managing this aging effect is the
Lubricating Oil Analysis Program and the One-Time Inspection Program.

The staff reviewed the Lubricating Oil Analysis Program and finds that it maintains oil systems
contaminants (primarily water and particulates) within acceptable limits, thereby preserving an
environment that is not conducive to loss of material due to general, pitting, and crevice
corrosion for steel piping, piping components, and piping elements exposed to lubricating oil.
The staffs evaluation of the Lubricating Oil Analysis Program is documented in SER
Section 3.0.3.1.13. On this basis, the staff finds that this program includes activities that are
consistent with the recommendations in the GALL Report, and are adequate to manage loss of
material due to general, pitting, and crevice corrosion for steel piping, piping components, and
piping elements exposed to lubricating oil.

3-517

The staff noted that the AMPs proposed by the applicant for managing this aging effect is the 
Water Chemistry Program and the One-Time Inspection Program. 

The staff reviewed the Water Chemistry Program and finds that it provides for monitoring and 
controlling of water chemistry using site procedures and processes for the prevention or 
mitigation of the cracking and loss of material aging effects. The staffs evaluation of the Water 
Chemistry Program is documented in SER Section 3.0.3.2.14. On this basis, the staff finds that 
this program includes activities that are consistent with the recommendations in the GALL 
Report, and are adequate to manage loss of material due to general, pitting and crevice 
corrosion could occur for steel piping, piping components, piping elements, tanks, and heat 
exchanger components exposed to treated water and for steel piping, piping components, and 
piping elements exposed to steam. 

The staff reviewed the One-Time Inspection Program and finds that it provides an inspection 
that either verifies that unacceptable degradation is not occurring or triggers. additional actions 
that assures the intended function of affected components will be maintained during the period 
of extended operation. The staffs evaluation of the One-Time Inspection Program is 
documented in SER Section 3.0.3.1.17. On this basis, the staff finds that this program includes 
activities that are consistent with the recommendations in the GALL Report, and are adequate 
to confirm that loss of material due to general, pitting and crevice corrosion could occur for steel 
piping, piping components, piping elements, tanks, and heat exchanger components exposed to 
treated water and for steel piping, piping components, and piping elements exposed to steam is 
managed. 

Steel Piping Components Exposed to Lubricating Oil. SRP-LR Section 3.4.2.2.2.2 states that 
the GALL Report recommends further evaluation of programs to manage the loss of material 
due to general, pitting, and crevice corrosion for steel piping, piping components, and piping 
elements exposed to lubricating oil. The existing aging management program relies on 
monitoring and control of lubricating oil contamination to maintain contaminants within 
acceptable limits. The effectiveness of lubricating oil control should be verified to ensure that 
corrosion is not occurring and that the component's intended function will be maintained during 
the period of extended operation. A one-time inspection of select components at susceptible 
locations is an acceptable method to determine whether an aging effect is not occurring or an 
aging effect is progressing very slowly such that the component's intended function will be 
maintained during the period of extended operation. 

The staff noted that the AMPs proposed by the applicant for managing this aging effect is the 
Lubricating Oil Analysis Program and the One-Time Inspection Program. 

The staff reviewed the Lubricating Oil Analysis Program and finds that it maintains oil systems 
contaminants (primarily water and particulates) within acceptable limits, thereby preserving an 
environment that is not conducive to loss of material due to general, pitting, and crevice 
corrosion for steel piping, piping components, and piping elements exposed to lubricating oil. 
The staffs evaluation of the Lubricating Oil Analysis Program is documented in SER 
Section 3.0.3.1.13. On this basis, the staff finds that this program includes activities that are 
consistent with the recommendations in the GALL Report, and are adequate to manage loss of 
material due to general, pitting, and crevice corrosion for steel piping, piping components, and 
piping elements exposed to lubricating oil. 

3-517 



The staff reviewed the One-Time Inspection Program and finds that it provides an inspection
that either verifies that unacceptable degradation is not occurring or triggers additional actions
that assures the intended function of affected components will be maintained during the period
of extended operation. The staffs evaluation of the One-Time Inspection Program is
documented in SER Section 3.0.3.1.17. On this basis, the staff finds that this program includes
activities that are consistent with the recommendations in the GALL Report, and are adequate
to confirm that loss of material due to general, pitting, and crevice corrosion for steel piping,
piping components, and piping elements exposed to lubricating oil is managed.

3.4.2.2.3 Loss of Material Due to General, Pitting, Crevice, and Microbiologically Influenced
Corrosion, and Fouling

SRP-LR Section 3.4.2.2.3 states that loss of material due to general, pitting, crevice, and MIC,
and fouling could occur in steel piping, piping components, and piping elements exposed to raw
water. The GALL Report recommends further evaluation of a plant-specific aging management
program to ensure that these aging effects are adequately managed.

The staff noted that the AMP proposed by the applicant in LRA Section 3.4.2.2.3 for managing
this aging effect is the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program.

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program and finds that it performs periodic visual inspections of internal surfaces
during periodic maintenance, predictive maintenance, surveillance testing, and corrective
maintenance to detect aging effects that could result in a loss of the component's intended
function. The staffs evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping
and Ducting Components Program is documented in SER Section 3.0.3.1.12. On this basis, the
staff finds that this program includes activities that are consistent with the recommendations in
the GALL Report and are adequate to manage loss of material due to general, pitting, crevice,
and MIC, and fouling that could occur in steel piping, piping components, and piping elements
exposed to raw water.

3.4.2.2.4 Reduction of Heat Transfer Due to Fouling

Heat Exchanqer Tubes Exposed to Treated Water. SRP-LR Section 3.4.2.2.4 states that,
"Reduction of heat transfer due to fouling could occur for stainless steel and copper alloy heat
exchanger tubes exposed to treated water. The existing aging management program relies on
control of water chemistry to manage reduction of heat transfer due to fouling. However, control
of water chemistry may not always have been adequate to preclude fouling. Therefore, the
GALL Report recommends that the effectiveness of the water chemistry control program should
be verified to ensure that reduction of heat transfer due to fouling is not occurring. A one-time
inspection is an acceptable method to ensure that reduction of heat transfer is not occurring and
that the component's intended function will be maintained during the period of extended
operation."

The staff noted that the AMPs proposed by the applicant in LRA Section 3.4.2.2.4.1 to manage
this aging effect is the Water Chemistry Program and the One-Time Inspection Program.
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documented in SER Section 3.0.3.1.17. On this basis, the staff finds that this program includes 
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to confirm that loss of material due to general, pitting, and crevice corrosion for steel piping, 
piping components, and piping elements exposed to lubricating oil is managed. 

3.4.2.2.3 Loss of Material Due to General, Pitting, Crevice, and Microbiologically Influenced 
Corrosion, and Fouling 

SRP-LR Section 3.4.2.2.3 states that loss of material due to general, pitting, crevice, and MIC, 
and fouling could occur in steel piping, piping components, and piping elements exposed to raw 
water. The GALL Report recommends further evaluation of a plant-specific aging management 
program to ensure that these aging effects are adequately managed. 

The staff noted that the AMP proposed by the applicant in LRA Section 3.4.2.2.3 for managing 
this aging effect is the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program. 

The staff reviewed the Inspection of Internal Surfaces in Miscellaneous Piping and Ducting 
Components Program and finds that it performs periodic visual inspections of internal surfaces 
during periodic maintenance, predictive maintenance, surveillance testing, and corrective 
maintenance to detect aging effects that could result in a loss of the component's intended 
function. The staff's evaluation of the Inspection of Internal Surfaces in Miscellaneous Piping 
and Ducting Components Program is documented in SER Section 3.0.3.1.12. On this basis, the 
staff finds that this program includes activities that are consistent with the recommendations in 
the GALL Report and are adequate to manage loss of material due to general, pitting, crevice, 
and MIC, and fouling that could occur in steel piping, piping components, and piping elements 
exposed to raw water. 

3.4.2.2.4 Reduction of Heat Transfer Due to Fouling 

Heat Exchanger Tubes Exposed to Treated Water. SRP-LR Section 3.4.2.2.4 states that, 
"Reduction of heat transfer due to fouling could occur for stainless steel and copper alloy heat 
exchanger tubes exposed to treated water. The existing aging management program relies on 
control of water chemistry to manage reduction of heat transfer due to fouling. However, control 
of water chemistry may not always have been adequate to preclude fouling. Therefore, the 
GALL Report recommends that the effectiveness of the water chemistry control program should 
be verified to ensure that reduction of heat transfer due to fouling is not occurring. A one-time 
inspection is an acceptable method to ensure that reduction of heat transfer is not occurring and 
that the component's intended function will be maintained during the period of extended 
operation." 

The staff noted that the AMPs proposed by the applicant in LRA Section 3.4.2.2.4.1 to manage 
this aging effect is the Water Chemistry Program and the One-Time Inspection Program. 
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The staff reviewed the Water Chemistry Program and finds that it provides for the monitoring
and controlling of water chemistry using site procedures and processed for the prevention or
mitigation of the fouling. The staffs evaluation of the Water Chemistry Program is documented
in SER Section 3.0.3.2.14. On this basis, the staff finds that this program includes activities that
are consistent with the recommendations in the GALL Report and are adequate to manage
reduction of heat transfer due to fouling in stainless steel and copper alloy heat exchanger tubes
exposed to treated water during the period of extended operation.

The staff reviewed the One-Time Inspection Program and finds that it provides an inspection
that either verifies that unacceptable degradation is not occurring or triggers additional actions
that assure the intended function of affected components will be maintained during the period of
extended operation. The staff's evaluation of the One-Time Inspection Program is documented
in SER Section 3.0.3.1.17. On this basis, the staff finds that this program includes activities that
are consistent with the recommendations in the GALL Report and are adequate to confirm that
reduction of heat transfer due to fouling in stainless steel heat and copper alloy exchanger tubes
exposed to treated water is managed during the period of extended operation.

Heat Exchanger Tubes Exposed to Lubricating Oil. SRP-LR Section 3.4.2.2.4.2 states that,
"Reduction of heat transfer due to fouling could occur for stainless steel and copper alloy heat
exchanger tubes exposed to lubricating oil. The existing aging management program relies on
control of lube oil chemistry to manage reduction of heat transfer due to fouling. However,
control of lube oil chemistry may not always have been adequate to preclude corrosion.
Therefore, the effectiveness of the lubricating oil contaminant control should be verified to
ensure that fouling is not occurring. The GALL Report recommends further evaluation of
programs to verify effectiveness of lube oil chemistry control program. A one-time inspection of
select components at susceptible locations is an acceptable method to determine whether an
aging effect is not occurring or an aging effect is progressing very slowly such that the
components intended function will be maintained during the period of extended operation."

The staff noted that the AMPs proposed by the applicant in LRA Section 3.4.3.3.4.2 for
managing this aging effect is the Lubricating Oil Analysis Program and the One-Time Inspection
Program.

The staff reviewed the Lubricating Oil Analysis Program and finds that it maintains oil systems
contaminants (primarily water and particulates) within acceptable limits, thereby preserving an
environment that is not conducive to reduction of heat transfer due to fouling in stainless steel
and copper alloy heat exchanger tubes exposed to lubricating oil. The staffs evaluation of the
Lubricating Oil Analysis Program is documented in SER Section 3.0.3.1.13. On this basis, the
staff finds that this program includes activities that are consistent with the recommendations in
the GALL Report and are adequate to manage reduction of heat transfer due to fouling in
stainless steel and copper alloy heat exchanger tubes exposed to lubricating oil.

The staff reviewed the One-Time Inspection Program and finds that it provides an inspection
that either verifies that unacceptable degradation is not occurring or triggers additional actions
that assure the intended function of affected components will be maintained during the period of
extended operation. The staff's evaluation of the One-Time Inspection Program is documented
in SER Section 3.0.3.1.17. On this basis, the staff finds that this program includes activities that
are consistent with the recommendations in the GALL Report, and are adequate to confirm that
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control of lube oil chemistry may not always have been adequate to preclude corrosion. 
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components intended function will be maintained during the period of extended operation." 
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Program. 

The staff reviewed the Lubricating Oil Analysis Program and finds that it maintains oil systems 
contaminants (primarily water and particulates) within acceptable limits, thereby preserving an 
environment that is not conducive to reduction of heat transfer due to fouling in stainless steel 
and copper alloy heat exchanger tubes exposed to lubricating oil. The staffs evaluation of the 
Lubricating Oil Analysis Program is documented in SER Section 3.0.3.1.13. On this basis, the 
staff finds that this program includes activities that are consistent with the recommendations in 
the GALL Report and are adequate to manage reduction of heat transfer due to fouling in 
stainless steel and copper alloy heat exchanger tubes exposed to lubricating oil. 

The staff reviewed the One-Time Inspection Program and finds that it provides an inspection 
that either verifies that unacceptable degradation is not occurring or triggers additional actions 
that assure the intended function of affected components will be maintained during the period of 
extended operation. The staff's evaluation of the One-Time Inspection Program is documented 
in SER Section 3.0.3.1.17. On this basis, the staff finds that this program includes activities that 
are consistent with the recommendations in the GALL Report, and are adequate to confirm that 
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reduction of heat transfer due to fouling in stainless steel and copper alloy heat exchanger tubes
exposed to lubricating oil is managed.

3.4.2.2.5 Loss of Material Due to General, Pitting, Crevice, and Microbiologically-Influenced
Corrosion

Steel SPC Piping Exposed to Soil. SRP-LR Paragraph 3.4.2.2.5.1 states that loss of material
due to general, pitting, crevice, and microbiologically-influenced corrosion could occur for steel
piping, piping components, and piping elements buried in soil.

The applicant manages the external surfaces of piping components exposed to soil in the
Auxiliary Feedwater System with the Buried Piping and Tanks Inspection Program, which is
evaluated in SER Section 3.0.3.1.8. The staff finds this acceptable because it is in agreement
with the recommendations and program element criteria in GALL AMP XI.M34, "Buried Piping
and Tanks," for plant tank bottoms in contact with soil and external bottom surface of a tank that
is mounted on a concrete pad.

Steel SPC Heat Exchanger Components Exposed to Lubricating Oil. SRP-LR
Section 3.4.2.2.5.2 states that "loss of material due to general, pitting, and crevice corrosion,
and MIC could occur in steel heat exchanger components exposed to lubricating oil. The
existing aging management program relies on the periodic sampling and analysis of lubricating
oil to maintain contaminants within acceptable limits, thereby preserving an environment that is
not conducive to corrosion. However, control of lube oil contaminants may not always have
been adequate to preclude corrosion. Therefore, the effectiveness of lubricating oil contaminant
control should be verified to ensure that corrosion is not occurring. The GALL Report
recommends further evaluation of programs to manage corrosion to verify the effectiveness of
the lube oil chemistry control program. A one-time inspection of selected components at
susceptible locations is an acceptable method to ensure that corrosion is not occurring and that
the component's intended function will be maintained during the period of extended operation."

The staff noted that the applicant in LRA Section 3.4.2.2.5.2 stated that this item is not
applicable to BVPS.

The staff noted that the GALL Report Table 1 item recommended by SRP-LR
Section 3.4.2.2.5.2 is AMR item 12 in Table 4 of the GALL Report, Volume 1, as applicable to
the assessment of loss of material in steel heat exchanger components exposed to lubricating
oil. The staff reviewed the applicant's AMR line items and verified that the applicant did not align
any of its AMRs for heat exchangers in the SPC systems to AMR item 12 in Table 4 of the
GALL Report, Volume 1. Therefore, the staff finds that the applicant has provided an acceptable
basis for concluding that the SRP-LR 3.4.2.2.5.2 and the reference GALL AMR item are not
applicable to the BVPS LRA because the SPC systems do not include any steel heat exchanger
components that are exposed to lubricating oil.

3.4.2.2.6 Cracking Due to Stress Corrosion Cracking

LRA Section 3.4.2.2.6 addresses the applicant's evaluation on whether the recommended
guidance in SRP-LR Section 3.4.2.2.6, "Cracking Due to Stress Corrosion Cracking," is
applicable to the BVPS LRA. In this Section of the LRA, the applicant states that cracking due to
stress corrosion cracking (SCC) is an applicable aging effect requiring management (AERM) for
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exposed to lubricating oil is managed. 
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oil to maintain contaminants within acceptable limits, thereby preserving an environment that is 
not conducive to corrosion. However, control of lube oil contaminants may not always have 
been adequate to preclude corrosion. Therefore, the effectiveness of lubricating oil contaminant 
control should be verified to ensure that corrosion is not occurring. The GALL Report 
recommends further evaluation of programs to manage corrosion to verify the effectiveness of 
the lube oil chemistry control program. A one-time inspection of selected components at 
susceptible locations is an acceptable method to ensure that corrosion is not occurring and that 
the component's intended function will be maintained during the period of extended operation." 

The staff noted that the applicant in LRA Section 3.4.2.2.5.2 stated that this item is not 
applicable to BVPS. 

The staff noted that the GALL Report Table 1 item recommended by SRP-LR 
Section 3.4.2.2.5.2 is AMR item 12 in Table 4 of the GALL Report, Volume 1, as applicable to 
the assessment of loss of material in steel heat exchanger components exposed to lubricating 
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any of its AMRs for heat exchangers in the SPC systems to AMR item 12 in Table 4 of the 
GALL Report, Volume 1. Therefore, the staff finds that the applicant has provided an acceptable 
basis for concluding that the SRP-LR 3.4.2.2.5.2 and the reference GALL AMR item are not 
applicable to the BVPS LRA because the SPC systems do not include any steel heat exchanger 
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3.4.2.2.6 Cracking Due to Stress Corrosion Cracking 

LRA Section 3.4.2.2.6 addresses the applicant's evaluation on whether the recommended 
guidance in SRP-LR Section 3.4.2.2.6, "Cracking Due to Stress Corrosion Cracking," is 
applicable to the BVPS LRA. In this Section of the LRA, the applicant states that cracking due to 
stress corrosion cracking (SCC) is an applicable aging effect requiring management (AERM) for 
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stainless steel and nickel-alloy piping, piping components, and piping elements, tanks, and heat
exchanger components under exposure to either a treated water (greater than 60 0C [140 OF])
environment or to steam.

The applicant clarifies that since AMR item 13 in the GALL Report, Volume 1 is specific to
management of cracking due to SCC in BWR main steam and steam turbine system piping,
piping components, and piping elements under exposure to steam. The applicant clarifies, that
as a result of this limitation, the AMRs for cracking due to SSC in those stainless steel and
nickel-alloy steam and power conversion system piping, piping components, and piping
elements, tanks, and heat exchanger components under exposure to steam are covered within
the scope of the Type "2" AMRs in LRA Tables 3.4.2-1 through 3.4.2-10 that align to AMR item
14 in Table 4 of the GALL Report, Volume 1.

The applicant states that, for these AMRs, it credits: (1) its Water Chemistry Program to manage
cracking due to SCC in these stainless steel, aluminum, and nickel-alloy component surfaces
under exposure to a treated water (greater than 60 OC [140 OF]) environment or to steam, and
(2) its One-Time Inspection Program to verify the effectiveness of the Water Chemistry Program
in managing this aging effect.

SRP-LR Section 3.4.2.2.6 provides the following guidance on management of cracking due to
SCC in stainless steel steam and power conversion system components that are exposed to
steam or to a treated water environment in excess of 60°C (>140°F):

"Cracking due to SCC could occur in the stainless steel piping, piping
components, piping elements, tanks, and heat exchanger components exposed
to treated water greater than 600C (>140°F), and for stainless steel piping, piping
components, and piping elements exposed to steam. The existing aging
management program relies on monitoring and control of water chemistry to
manage the effects of cracking due to SCC. However, high concentrations of
impurities at crevices and locations of stagnant flow conditions could cause SCC.
Therefore, the GALL Report recommends that the effectiveness of the water
chemistry control program should be verified to ensure that SCC is not occurring.
A one-time inspection of selected components at susceptible locations is an
acceptable method to ensure that SCC is not occurring and that the component's
intended function will be maintained during the period of extended operation."

SRP-LR Section 3.4.2.2.6 does not invoke any PWR-specific AMR items in the GALL Report,
Volume 2, that align to GALL AMR item 13 in Table 4 of the GALL Report, Volume 1 for
cracking due to SCC in stainless steel steam and power conversion components exposed to
steam. Instead, for PWR designs, SRP-LR Section 3.4.2.2.6 invokes AMR Item 14 in Table 4 of
the GALL Report, Volume 1, and the following AMR items in the GALL Report Volume 2, as
applicable to the management of cracking due to SCC in stainless steel steam and power
conversion system components that are exposed to a treated water (greater than 60 °C
[140 OF]) environment:

AMR VIII.B1-5, stainless steel piping, piping components and piping elements in the
main steam system AMR VIII.C-2, stainless steel piping, piping components and piping
elements in the extraction steam system
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SRP-LR Section 3.4.2.2.6 provides the following guidance on management of cracking due to 
SCC in stainless steel steam and power conversion system components that are exposed to 
steam or to a treated water environment in excess of 60°C (>140°F): 

"Cracking due to SCC could occur in the stainless steel piping, piping 
components, piping elements, tanks, and heat exchanger components exposed 
to treated water greater than 60°C (>140°F), and for stainless steel piping, piping 
components, and piping elements exposed to steam. The existing aging 
management program relies on monitoring and control of water chemistry to 
manage the effects of cracking due to SCC. However, high concentrations of 
impurities at crevices and locations of stagnant flow conditions could cause SCC. 
Therefore, the GALL Report recommends that the effectiveness of the water 
chemistry control program should be verified to ensure that SCC is not occurring. 
A one-time inspection of selected components at susceptible locations is an 
acceptable method to ensure that SCC is not occurring and that the component's 
intended function will be maintained during the period of extended operation." 

SRP-LR Section 3.4.2.2.6 does not invoke any PWR-specific AMR items in the GALL Report, 
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cracking due to SCC in stainless steel steam and power conversion components exposed to 
steam. Instead, for PWR designs, SRP-LR Section 3.4.2.2.6 invokes AMR Item 14 in Table 4 of 
the GALL Report, Volume 1, and the following AMR items in the GALL Report Volume 2, as 
applicable to the management of cracking due to SCC in stainless steel steam and power 
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[140 OF]) environment: 
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elements in the extraction steam system 
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AMR VIII.D1-5, stainless steel piping, piping components and piping elements in the
feedwater system AMR VIII.E-30, stainless steel piping, piping components and piping
elements in the condensate system

* AMR VIII.E-38, stainless steel tanks in the condensate system

* AMR VIII.F-3, stainless steel heat exchanger components in the steam generator
blowdown system AMR VIII.F-24, stainless steel piping, piping components and piping
elements in the steam generator blowdown system

AMR VIII.G-33, stainless steel piping, piping components and piping elements in the
auxiliary feedwater system

In these AMRs, the GALL Report recommends that the Water Chemistry Program be credited to
manage loss of material in the component surfaces that are exposed to treated water and that
the One-Time Inspection Program be credited to verify the effectiveness of the Water Chemistry
Program in managing this aging effect. This is consistent with the guidance in SRP-LR
Section 3.4.2.2.6.

The staff reviewed the information in LRA Section 3.4.2.2.6 and in the AMRs in Type "2"
LRA Tables 3.4.2-1 through 3.4.2-10 that align to AMR item 3.4.1-14 in LRA Table 3.4.1
and to AMR item 14 in Table 4 of the GALL Report, Volume 1, against the staff's
recommended AMR guidance in SRP-LR Section 3.4.2.2.6; AMR item 14 in Table 4 of the
GALL Report, Volume 1; and AMR items VIII.B1-5, VIII.C-2, VIII.D1-5, VIII.E-30, VIII.E-38,
VIII.F-3, VIII.F-24, and VIII.G-33 of the GALL Report, Volume 2.

The staff verified that the applicant included applicable AMRs that align to and are entirely
consistent with GALL AMR VIII.B1-5 for the following stainless steel or nickel-alloy main
steam/auxiliary steam system components that are exposed to a treated water (greater
than 60 0C [140 OF ]) environment or to steam: (1) heat exchange shells and channels, (2)
piping, (3) flow orifices/elements, (4) tubing, (5) valve bodies, (6) turbine casings, and (7)
flexible hoses.

The staff verified that the applicant included applicable AMRs that align to and are entirely
consistent with GALL AMR VIII.D1-5 for the following stainless steel or nickel-alloy main
feedwater system components that are exposed to a treated water (greater than 60 °C
[140 OF]) environment or to steam: (1) heat exchange shells and channels, (2) piping, (3)
tubing, and (4) valve bodies.

The staff verified that the applicant included applicable AMRs that align to and are entirely
consistent with GALL AMR VIII.F-24 for the following stainless steel or nickel-alloy steam
generator blowdown system components that are exposed to a treated water (greater than
60 0C [140 OF]) environment or to steam: (1) piping, and (2) valve bodies.

For these AMRs, the staff verified that the applicant credited: (1) its Water Chemistry
Program to manage cracking due to SCC in these stainless steel or nickel-alloy
components that are exposed to a treated water (greater than 60 0C [140 OF]) environment
or to steam, and (2) its One-Time Inspection Program to verify the effectiveness of the
Water Chemistry Program in managing this aging effect. The staff finds that this provides
an acceptable basis for managing cracking due to SCC in the surfaces that are exposed to
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piping, (3) flow orifices/elements, (4) tubing, (5) valve bodies, (6) turbine casings, and (7) 
flexible hoses. 

The staff verified that the applicant included applicable AMRs that align to and are entirely 
consistent with GALL AMR VIII.D1-5 for the following stainless steel or nickel-alloy main 
feedwater system components that are exposed to a treated water (greater than 60°C 
[140 OF]) environment or to steam: (1) heat exchange shells and channels, (2) piping, (3) 
tubing, and (4) valve bodies. 

The staff verified that the applicant included applicable AMRs that align to and are entirely 
consistent with GALL AMR VIII.F-24 for the following stainless steel or nickel-alloy steam 
generator blowdown system components that are exposed to a treated water (greater than 
60°C [140 oF]) environment or to steam: (1) piping, and (2) valve bodies. 

For these AMRs, the staff verified that the applicant credited: (1) its Water Chemistry 
Program to manage cracking due to SCC in these stainless steel or nickel-alloy 
components that are exposed to a treated water (greater than 60°C [140 OF]) environment 
or to steam, and (2) its One-Time Inspection Program to verify the effectiveness of the 
Water Chemistry Program in managing this aging effect. The staff finds that this provides 
an acceptable basis for managing cracking due to SCC in the surfaces that are exposed to 
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a treated water (greater than 60 0C [140 OF]) environment or to steam because the AMPs
credited for aging management are in conformance with the recommended aging
management criteria in SRP-LR Section 3.4.2.2.6 and GALL AMRs VIII.B1-5, VIII.D1-5, and
VIII. F-24.

The staff noted that the applicant's AMRs aligning to AMR item 14 in Table 4 GALL Report,
Volume 1, conservatively included both stainless steel and nickel-alloy steam and power
conversion system components that are exposed to a treated water (greater than 60 0C

1140 OF]) environment or and those that are exposed to a steam environment. However, the
staff noted that there were some gaps in the information regarding these AMRs. In
particular, the staff noted that the AMRs aligning to AMR item 14 in Table 4 of the GALL
Report, Volume 1, did not differentiate between which of these stainless steel or
nickel-alloy components are exposed to treated water (greater than 60 OC [140 OF])
environment and which of the components are exposed to the steam environment.

The staff also noted that the AMRs aligning to AMR item 14 in Table 4 of the GALL Report,
Volume 1, did not include any AMRs aligning to AMR items VIII.C-2, VIII.E-30, VIII.E-38,
VIII.F-3, or VIII.G33 in the GALL Report, Volume 2. In RAI 3.4.2.2.6-1, Part 1, the staff
asked the applicant to identify which of the Type "2" AMRs aligning to AMR item 14 in
Table 4 of GALL Report, Volume 1, were for components that are exposed to the treated
water (greater than 60 0C [140 OF]) environment and which for components are that are
exposed to the steam environment. In RAI 3.4.2.2.6-1, Part 2, the staff asked the applicant
to provide its basis for not including any Type "2" AMRs in the LRA that align to AMR items
VIII.C-2, VIII.E-30, VIII.E-38, VIII.F-3, or VIII.G-33 in the GALL Report, Volume 2.

The applicant responded to RAI 3.4.2.2.6-1, Parts 1 and 2 in a letter dated July 21, 2008. In the
first part of its response dated July 21, 2008, the applicant stated that in License Renewal
documentation, it did not distinguish between components that contain treated water in the
vapor phase and those that contain treated water in the liquid phase. The applicant explained
that it used the "Treated Water" environment to encompass the "Steam" environment. For
stainless steel in which the temperature was above the threshold for cracking (whether liquid or
vapor phase), it used the environment name "Treated water >60 0C (>140 OF)." For cast
austenitic stainless steel (CASS) in environments that exceed the threshold temperature for
thermal embrittlement of CASS (whether liquid or vapor phase), it used the environment name
"Treated water >250 0C (>482 0F)."

The applicant further explained that the environment names with temperature distinction were
only applied to stainless steel to provide better consistency with the GALL Report (there are no
GALL Report rows for other materials in these environments). Aging effects associated with the
lower temperature environments were considered matches to the higher temperature
environments during GALL Report comparisons (e.g., the aging effect "Loss of material" is
applicable to Treated water >60 0C (>140 OF), although the GALL Report identifies "Loss of
material" for Treated water, but Treated water >60 0C (>140 OF) in the GALL Report is only
associated with cracking).

The applicant further explained that these environment names were chosen because they
correspond to actual aging effect thresholds, and because they correspond exactly to the
majority of GALL Report rows that could be used for aging evaluation comparison. The
applicant identified that its aging evaluation method used the EPRI Mechanical Tools as the
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a treated water (greater than 60°C [140 OF]) environment or to steam because the AMPs 
credited for aging management are in conformance with the recommended aging 
management criteria in SRP-LR Section 3.4.2.2.6 and GALL AMRs VIILB1-5, VIII.D1-5, and 
VIILF-24. 

The staff noted that the applicant's AMRs aligning to AMR item 14 in Table 4 GALL Report, 
Volume 1, conservatively included both stainless steel and nickel-alloy steam and power 
conversion system components that are exposed to a treated water (greater than 60°C 
[140 OF]) environment or and those that are exposed to a steam environment. However, the 
staff noted that there were some gaps in the information regarding these AMRs. In 
particular, the staff noted that the AMRs aligning to AMR item 14 in Table 4 of the GALL 
Report, Volume 1, did not differentiate between which of these stainless steel or 
nickel-alloy components are exposed to treated water (greater than 60°C [140 OF]) 
environment and which of the components are exposed to the steam environment. 

The staff also noted that the AMRs aligning to AMR item 14 in Table 4 of the GALL Report, 
Volume 1, did not include any AMRs aligning to AMR items VIILC-2, VIILE~30, VIII.E-3B, 
VIILF-3, or VIILG33 in the GALL Report, Volume 2. In RAI 3.4.2.2.6-1, Part 1, the staff 
asked the applicant to identify which of the Type "2" AMRs aligning to AMR item 14 in 
Table 4 of GALL Report, Volume 1, were for components that are exposed to the treated 
water (greater than 60°C [140 OF]) environment and which for components are that are 
exposed to the steam environment. In RAI 3.4.2.2.6-1, Part 2, the staff asked the applicant 
to provide its basis for not including any Type "2" AMRs in the LRA that align to AMR items 
VIII.C-2, VIILE-30, VIII.E-3B, VIII.F-3, or VIILG-33 in the GALL Report, Volume 2. 

The applicant responded to RAI 3.4.2.2.6-1, Parts 1 and 2 in a letter dated July 21, 200B. In the 
first part of its response dated July 21, 200B, the applicant stated that in License Renewal 
documentation, it did not distinguish between components that contain treated water in the 
vapor phase and those that contain treated water in the liquid phase. The applicant explained 
that it used the "Treated Water" environment to encompass the "Steam" environment. For 
stainless steel in which the temperature was above the threshold for cracking (whether liquid or 
vapor phase), it used the environment name "Treated water >60 °C (>140 OF)." For cast 
austenitic stainless steel (CASS) in environments that exceed the threshold temperature for 
thermal embrittlement of CASS (whether liquid or vapor phase), it used the environment name 
"Treated water >250 °C (>4B2 OF)." 

The applicant further explained that the environment names with temperature distinction were 
only applied to stainless steel to provide better consistency with the GALL Report (there are no 
GALL Report rows for other materials in these environments). Aging effects associated with the 
lower temperature environments were considered matches to the higher temperature 
environments during GALL Report comparisons (e.g., the aging effect "Loss of material" is 
applicable to Treated water >60 °C (>140 OF), although the GALL Report identifies "Loss of 
material" for Treated water, but Treated water >60 °C (>140 OF) in the GALL Report is only 
associated with cracking). 

The applicant further explained that these environment names were chosen because they 
correspond to actual aging effect thresholds, and because they correspond exactly to the 
majority of GALL Report rows that could be used for aging evaluation comparison. The 
applicant identified that its aging evaluation method used the EPRI Mechanical Tools as the 
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primary aging evaluation reference. In the EPRI Mechanical Tools, the "Treated Water"
environment definition includes (encompasses) the "Steam" environment. The applicant stated
that the material / aging effects / recommended program assignments in GALL Report Chapter
VIII, "Steam and Power Conversion System," include the following AMRs on cracking due to
SCC for stainless steel steam and power conversion system components that are exposed to
steam:

Stainless steel PWR piping, piping components and piping elements recommending
Water Chemistry Program for aging management

Stainless steel BWR piping, piping components and piping elements recommending
Water Chemistry Program and One-Time Inspection Program for aging management

The applicant stated that each of these GALL AMRS uses a threshold for initiation of SCC-
induced cracking of >60 °C (>140 OF) in the case of cracking, with the exception that in the
GALL Report AMRs for the PWR components do not recommend that the One-Time Inspection
Program be used to verify the effectiveness of the Water Chemistry Program in managing
cracking by SCC. The applicant clarified that the only difference in aging comparisons for the
applicant's components, when compared to the recommendation for PWR components in the
GALL Report is that the applicant replaced the high temperature treated water environment
reference in the GALL AMRs with the terminology instead of "Steam" is that the One-Time
Inspection Program is recommended by the GALL Report for comparisons to rows citing the
"Treated Water" environment, where that program might not be recommended if the rows cite
the Steam environment.

The staff reviewed the applicant's response and the GALL Report and found that it provides a
conservative aging management approach because the applicant conservatively applied its
One-Time Inspection Program to confirm the effectiveness of the Water Chemistry Program in
managing cracking by SCC for the stainless steel and nickel-alloy components that are exposed
to steam. The staff found this to be a conservative aging management approach because the
corresponding AMR items in the GALL Report did not recommend that a One-Time Inspection
Program be implemented in conjunction with a Water Chemistry Program for stainless steel or
nickel-alloy SPC components that are exposed to dry steam environments.

In the second part of its response dated July 21, 2008, the applicant explained that it did not
align to the GALL Report rows cited in the question for aging management comparisons
because they are not applicable to BVPS. The material/environment/aging effect/program
combination, if present in the BVPS LRA, was also present in another GALL Report Section that
was more appropriate.

The applicant explained that its bases for not selecting the referenced GALL Report AMR items
are:

"VIII.C-2 applies to the Extraction Steam System, which is not within the scope of
License Renewal at BVPS."

"VIII.E-30 and VIII.E-38 apply to stainless steel components in Treated water
>60 IC (>140 °C) in the Condensate system. No components that are subject to
aging management within the BVPS Condensate system are exposed to an
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primary aging evaluation reference. In the EPRI Mechanical Tools, the "Treated Water" 
environment definition includes (encompasses) the "Steam" environment. The applicant stated 
that the material/aging effects / recommended program assignments in GALL Report Chapter 
VIII, "Steam and Power Conversion System," include the following AMRs on cracking due to 
SCC for stainless steel steam and power conversion system components that are exposed to 
steam: 

• Stainless steel PWR piping, piping components and piping elements recommending 
Water Chemistry Program for aging management 

• Stainless steel BWR piping, piping components and piping elements recommending 
Water Chemistry Program and One-Time Inspection Program for aging management 

The applicant stated that each of these GALL AMRS uses a threshold for initiation of SCC
induced cracking of >60 °c (>140 OF) in the case of cracking, with the exception that in the 
GALL Report AMRs for the PWR components do not recommend that the One-Time Inspection 
Program be used to verify the effectiveness of the Water Chemistry Program in managing 
cracking by SCC. The applicant clarified that the only difference in aging comparisons for the 
applicant's components, when compared to the recommendation for PWR components in the 
GALL Report is that the applicant replaced the high temperature treated water environment 
reference in the GALL AMRs with the terminology instead of "Steam" is that the One-Time 
Inspection Program is recommended by the GALL Report for comparisons to rows citing the 
"Treated Water" environment, where that program might not be recommended if the rows cite 
the Steam environment. 

The staff reviewed the applicant's response and the GALL Report and found that it provides a 
conservative aging management approach because the applicant conservatively applied its 
One-Time Inspection Program to confirm the effectiveness of the Water Chemistry Program in 
managing cracking by SCC for the stainless steel and nickel-alloy components that are exposed 
to steam. The staff found this to be a conservative aging management approach because the 
corresponding AMR items in the GALL Report did not recommend that a One-Time Inspection 
Program be implemented in conjunction with a Water Chemistry Program for stainless steel or 
nickel-alloy SPC components that are exposed to dry steam environments. 

In the second part of its response dated July 21, 2008, the applicant explained that it did not 
align to the GALL Report rows cited in the question for aging management comparisons 
because they are not applicable to BVPS. The material/environment/aging effect/program 
combination, if present in the BVPS LRA, was also present in another GALL Report Section that 
was more appropriate. 

The applicant explained that its bases for not selecting the referenced GALL Report AMR items 
are: 

"VIII.C-2 applies to the Extraction Steam System, which is not within the scope of 
License Renewal at BVPS." 

"VIII.E-30 and VIII.E-38 apply to stainless steel components in Treated water 
>60 °c (>140 °C) in the Condensate system. No components that are subject to 
aging management within the BVPS Condensate system are exposed to an 
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environment that exceeds 60 °C (>140 OF)."

"VIII.F-3 applies to Steam Generator Blowdown System stainless steel heat
exchanger components in an environment that is >600C (>140 IF). There are no
stainless steel heat exchanger components subject to aging management in the
BVPS Steam Generator Blowdown System that are exposed to an environment
that exceeds 60 0C (>140 OF)."

"VIII.G-33 applies to stainless steel components in the Auxiliary Feedwater
System in Treated water >60 0C (>140 OF). BVPS does not have stainless steel
components subject to aging management in the Auxiliary Feedwater System
that are exposed to an environment that exceeds 60 0C (>140 OF) (piping
connected to the Main Feedwater System exceeds that temperature, but it is
made of steel, not stainless steel)."

The staff reviewed the second part of the applicant's response to RAI 3.4.2.2.6-1 and finds it
adequately describes the basis for excluding the Type 2 AMRs in LRA Tables 3.4.2-1 through
3.4.2-10 that align to AMR items VIII.C-2, VIII.E-30, VIII.E-38, VIII.F-3, or VIII.G-33 in the GALL
Report, Volume 2 because either the system for which the component commodity group applies
is not within the scope of license renewal and the NRC has verified that this system does not
need to be included within the scope of the LRA, or the stainless steel component is not subject
to an environment in excess of 60 0C (>140 °F), and thus are below the threshold in the GALL
AMRs for initiating SCC-induced cracking. Therefore, the staffs concern in the second part of
RAI 3.4.2.2.6-1 is resolved.

Conclusion. Based on the programs identified above, the staff concludes that the
applicant's programs meet SRP-LR Section 3.4.2.2.6 criteria. For those line items that
apply to LRA Section 3.4.2.2.6, the staff determines that the LRA is consistent with the
GALL Report and that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the
CLB during the period of extended operation, as required by 10 CFR 54.21(a)(3). For those
components in which the applicable AMR items in GALL do not apply, the staff has verified
that the applicant has provided a valid basis for concluding that the GALL AMR items are
not applicable to BVPS because the applicant has either provided a valid basis that the
specific subsystem containing components does not need to be within the scope of the LRA
or the stainless steel components are not exposed to any environments where the system
operating temperature is above the threshold for initiation of cracking by SCC.

3.4.2.2.7 Loss of Material Due to Pitting and Crevice Corrosion

Stainless Steel, Aluminum, and Copper Alloy Components Exposed to Treated Water. LRA
Section 3.4.2.2.7.1 addresses the applicant's evaluation on whether the recommended
guidance in SRP-LR Section 3.4.2.2.7.1, "Loss of Material Due to Pitting and Crevice Corrosion,
Stainless Steel, Aluminum, and Copper Alloy Components Exposed to Treated Water," is
applicable to the BVPS LRA. In this Section of the LRA, the applicant states that loss of material
due to pitting and crevice corrosion is an applicable aging effect requiring management (AERM)
for stainless steel, aluminum, and copper alloy steam and power conversion system piping,
piping components, and piping elements, tanks, and heat exchanger components that are
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environment that exceeds 60°C (>140 OF)." 

"VIILF-3 applies to Steam Generator Blowdown System stainless steel heat 
exchanger components in an environment that is >60°C (>140 OF). There are no 
stainless steel heat exchanger components subject to aging management in the 
BVPS Steam Generator Blowdown System that are exposed to an environment 
that exceeds 60°C (>140 OF)." 

"VIILG-33 applies to stainless steel components in the Auxiliary Feedwater 
System in Treated water >60 °c (>140 OF). BVPS does not have stainless steel 
components subject to aging management in the Auxiliary Feedwater System 
that are exposed to an environment that exceeds 60°C (>140 OF) (piping 
connected to the Main Feedwater System exceeds that temperature, but it is 
made of steel, not stainless steel}." 

The staff reviewed the second part of the applicant's response to RAI 3.4.2.2.6-1 and finds it 
adequately describes the basis for excluding the Type 2 AMRs in LRA Tables 3.4.2-1 through 
3.4.2-10 that align to AMR items VIII.C-2, VIII.E-30, VIII.E-38, VIILF-3, or VIII.G-33 in the GALL 
Report, Volume 2 because either the system for which the component commodity group applies 
is not within the scope of license renewal and the NRC has verified that this system does not 
need to be included within the scope of the LRA, or the stainless steel component is not subject 
to an environment in excess of 60°C (>140 OF), and thus are below the threshold in the GALL 
AMRs for initiating SCC-induced cracking. Therefore, the staffs concern in the second part of 
RAI 3.4.2.2.6-1 is resolved. 

Conclusion. Based on the programs identified above, the staff concludes that the 
applicant's programs meet SRP-LR Section 3.4.2.2.6 criteria. For those line items that 
apply to LRA Section 3.4.2.2.6, the staff determines that the LRA is consistent with the 
GALL Report and that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function(s) will be maintained consistent with the 
CLB during the period of extended operation, as required by 10 CFR 54.21 (a}(3). For those 
components in which the applicable AMR items in GALL do not apply, the staff has verified 
that the applicant has provided a valid basis for concluding that the GALL AMR items are 
not applicable to BVPS because the applicant has either provided a valid basis that the 
specific subsystem containing components does not need to be within the scope of the LRA 
or the stainless steel components are not exposed to any environments where the system 
operating temperature is above the threshold for initiation of cracking by SCC. 

3.4.2.2.7 Loss of Material Due to Pitting and Crevice Corrosion 

Stainless Steel, Aluminum, and Copper Alloy Components Exposed to Treated Water. LRA 
Section 3.4.2.2.7.1 addresses the applicant's evaluation on whether the recommended 
guidance in SRP-LR Section 3.4.2.2.7.1, "Loss of Material Due to Pitting and Crevice Corrosion, 
Stainless Steel, Aluminum, and Copper Alloy Components Exposed to Treated Water," is 
applicable to the BVPS LRA. In this Section of the LRA, the applicant states that loss of material 
due to pitting and crevice corrosion is an applicable aging effect requiring management (AERM) 
for stainless steel, aluminum, and copper alloy steam and power conversion system piping, 
piping components, and piping elements, tanks, and heat exchanger components that are 
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exposed to a treated water environment. The applicant states that, for these AMRs, it credits:
(1) its Water Chemistry Program to manage loss of material due to pitting and crevice corrosion
in the stainless steel, aluminum, or copper alloy component surfaces that are exposed to a
treated water environment, and (2) its One-Time Inspection Program to verify the effectiveness
of the Water Chemistry Program in managing this aging effect.

The applicant clarifies that the AMRs on loss of material in the steam-driven auxiliary feedwater
pump turbines and heat exchangers in the building services hot water heating system align to
this LRA section.

SRP-LR Section 3.4.2.2.7.1 provides the following guidance on management of loss of material
due to pitting and crevice corrosion in stainless steel, aluminum, or copper alloy steam and
power conversion system components that are exposed to a treated water environment:

"Loss of material due to pitting and crevice corrosion could occur for stainless
steel, aluminum, and copper alloy piping, piping components and piping
elements and for stainless steel tanks and heat exchanger components exposed
to treated water. The existing aging management program relies on monitoring
and control of water chemistry to manage the effects of loss of material due to
pitting, and crevice corrosion. However, control of water chemistry does not
preclude corrosion at locations of stagnant flow conditions. Therefore, the GALL
Report recommends that the effectiveness of the water chemistry program
should be verified to ensure that corrosion is not occurring. A one-time inspection
of select components at susceptible locations is an acceptable method to ensure
that corrosion is not occurring and that the component's intended function will be
maintained during the period of extended operation."

For PWR designs, SRP-LR Section 3.4.2.2.7.1 invokes AMR Item 15 in Table 4 of the GALL
Report, Volume 1, and AMR items VIII.A-5, VIII.D1-1. VIII.E-15, VIII.F-12, VIII.F-15, and
VIII.G-17 in the GALL Report Volume 2, as applicable to the management of loss of material
due to pitting and crevice corrosion in aluminum and/or copper alloy piping, piping components,
and piping elements of the steam turbine, main feedwater, condensate, steam generator
blowdown, and auxiliary feedwater systems under exposure to a treated water environment. For
PWR designs, SRP-LR Section 3.4.2.2.7.1 also invokes AMR Item 16 in Table 4 of the GALL
Report, Volume 1, and AMR items VIII.B1-4, VIII.C-1, VIII.D1-4. VIII.E-4, VIIIE-29, VIII.E-36,
VIII.F-23, VIII.F-27, and VIII.G-32 in the GALL Report Volume 2, as applicable to the
management of loss of material due to pitting and crevice corrosion in stainless steel piping,
piping components, and piping elements, tanks, and/or heat exchanger components of the main
steam, extraction steam, main feedwater, condensate, steam generator blowdown, and auxiliary
feedwater systems under exposure to a treated water environment. In these AMRs, the GALL
Report recommends that the Water Chemistry Program be credited to manage loss of material
in the component surfaces that are exposed to treated water and that the One-Time Inspection
Program be credited to verify the effectiveness of the Water Chemistry Program in managing
this aging effect. This is consistent with the guidance in SRP-LR Section 3.4.2.2.7.1.

The staff reviewed the information in LRA Section 3.4.2.2.6 and in the AMRs in Type "2"
LRA Tables 3.4.2-1 through 3.4.2-10 that align to AMR item 3.4.1-14 in LRA Table 3.4.1
and to AMR item 14 in Table 4 of the GALL Report, Volume 1, against the staff's
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exposed to a treated water environment. The applicant states that, for these AMRs, it credits: 
(1) its Water Chemistry Program to manage loss of material due to pitting and crevice corrosion 
in the stainless steel, aluminum, or copper alloy component surfaces that are exposed to a 
treated water environment, and (2) its One-Time Inspection Program to verify the effectiveness 
of the Water Chemistry Program in managing this aging effect. 

The applicant clarifies that the AMRs on loss of material in the steam-driven auxiliary feedwater 
pump turbines and heat exchangers in the building services hot water heating system align to 
this LRA section. 

SRP-LR Section 3.4.2.2.7.1 provides the following guidance on management of loss of material 
due to pitting and crevice corrosion in stainless steel, aluminum, or copper alloy steam and 
power conversion system components that are exposed to a treated water environment: 

"Loss of material due to pitting and crevice corrosion could occur for stainless 
steel, aluminum, and copper alloy piping, piping components and piping 
elements and for stainless steel tanks and heat exchanger components exposed 
to treated water. The existing aging management program relies on monitoring 
and control of water chemistry to manage the effects of loss of material due to 
pitting, and crevice corrosion. However, control of water chemistry does not 
preclude corrosion at locations of stagnant flow conditions. Therefore, the GALL 
Report recommends that the effectiveness of the water chemistry program 
should be verified to ensure that corrosion is not occurring. A one-time inspection 
of select components at susceptible locations is an acceptable method to ensure 
that corrosion is not occurring and that the component's intended function will be 
maintained during the period of extended operation." 

For PWR designs, SRP-LR Section 3.4.2.2.7.1 invokes AMR Item 15 in Table 4 of the GALL 
Report, Volume 1, and AMR items VIILA-5, VIILD1-1. VIILE-15, VIILF-12, VIILF-15, and 
VIII,G-17 in the GALL Report Volume 2, as applicable to the management of loss of material 
due to pitting and crevice corrosion in aluminum and/or copper alloy piping, piping components, 
and piping elements of the steam turbine, main feedwater, condensate, steam generator 
blowdown, and auxiliary feedwater systems under exposure to a treated water environment. For 
PWR designs, SRP-LR Section 3.4.2.2.7.1 also invokes AMR Item 16 in Table 4 of the GALL 
Report, Volume 1, and AMR items VIILB1-4, VIILC-1, VIILD1-4. VIII,E-4, VIIIE-29, VIII,E-36, 
VIII,F-23, VIII,F-27, and VIILG-32 in the GALL Report Volume 2, as applicable to the 
management of loss of material due to pitting and crevice corrosion in stainless steel piping, 
piping components, and piping elements, tanks, and/or heat exchanger components of the main 
steam, extraction steam, main feedwater, condensate, steam generator blowdown, and auxiliary 
feedwater systems under exposure to a treated water environment. In these AMRs, the GALL 
Report recommends that the Water Chemistry Program be credited to manage loss of material 

"'. in the component surfaces that are exposed to treated water and that the One-Time Inspection 
Program be credited to verify the effectiveness of the Water Chemistry Program in managing 
this aging effect. This is consistent with the guidance in SRP-LR Section 3.4.2.2.7.1. 

The staff reviewed the information in LRA Section 3.4.2.2.6 and in the AMRs in Type "2" 
LRA Tables 3.4.2-1 through 3.4.2-10 that align to AMR item 3.4.1-14 in LRA Table 3.4.1 
and to AMR item 14 in Table 4 of the GALL Report, Volume 1, against the staff's 
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recommended AMR guidance in SRP-LR Section 3.4.2.2.7.1 and the GALL AMRs invoked
by this SRP-LR section.

The staff verified that the applicant included applicable AMRs that align to and are
consistent with GALL AMR VIII.A-5 for the following copper alloy and/or aluminum heating
coils, and tubing components in the building services hot water heating and glycol heating
systems that are exposed to a treated water environment.

The staff verified that the applicant included applicable AMRs that align to and are
consistent with GALL AMR VIII.E-15 for the aluminum tanks in the condensate system that
are exposed to a treated water environment.

The staff verified that the applicant included applicable AMRs that align to and are
consistent with GALL AMR VIII.F-15 for copper alloy heat exchanger tubes in the auxiliary
feedwater systems and copper alloy heating coils and pump casings in the glycol heating
systems that are exposed to a treated water environment.

The staff verified that the applicant included applicable AMRs that align to and are
consistent with GALL AMR VIII.B1-4 for the following stainless steel (including CASS)
and/or nickel-alloy components in the auxiliary steam and main steam systems that are
exposed to a treated water environment: (1) flexible hoses, (2) flow orifices/elements, (3)
turbine casings (auxiliary feedwater system), and (4) valve bodies.

The staff verified that the applicant included applicable AMRs that align to and are
consistent with GALL AMR VIII.D-1-4 for the following stainless steel (including CASS)
and/or nickel-alloy components in the auxiliary steam and main steam systems that are
exposed to a treated water environment: (1) flexible hoses, (2) heat exchanger channels
and shells, (3) piping, and (4) tubing, and (5) valve bodies.

The staff verified that the applicant included applicable AMRs that align to and are
consistent with GALL AMR VIII.E-29 for the stainless steel (including CASS) piping and
valve bodies in the condensate system and water treatment system that are exposed to a
treated water environment.

The staff verified that the applicant included applicable AMRs that align to and are
consistent with GALL AMR VIII.E-36 for the stainless steel heat exchanger channels and
shells in the auxiliary steam system that are exposed to a treated water environment.

The staff verified that the applicant included applicable AMRs that align to and are
consistent with GALL AMR VIII.F-23 for the following stainless steel and/or nickel-alloy
components in the steam generator blowdown system that are exposed to a treated water
environment: (1) pump casings, (2) valve bodies, (3) flexible hoses, (4) filter housings, (5)
piping, (6) tanks, (7) tubing, and (8) flow orifices/elements.

The staff verified that the applicant included applicable AMRs that align to and are
consistent with GALL AMR VIII.G-32 for the following stainless steel (including CASS)
and/or nickel-alloy components in the auxiliary feedwater system that are exposed to a
treated water environment: (1) pump casings, (2) valve bodies, (3) flexible hoses, (4) heat
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recommended AMR guidance in SRP-LR Section 3.4.2.2.7.1 and the GALL AMRs invoked 
. by this SRP-LR section. 

The staff verified that the applicant included applicable AMRs that align to and are 
consistent with GALL AMR VIII.A-5 for the following copper alloy and/or aluminum heating 
coils, and tubing components in the building services hot water heating and glycol heating 
systems that are exposed to a treated water environment. 

The staff verified that the applicant included applicable AMRs that align to and are 
consistent with GALL AMR VIII. E-15 for the aluminum tanks in the condensate system that 
are exposed to a treated water environment. 

The staff verified that the applicant included applicable AMRs that align to and are 
consistent with GALL AMR VIII.F-15 for copper alloy heat exchanger tubes in the auxiliary 
feedwater systems and copper alloy heating coils and pump casings in the glycol heating 
systems that are exposed to a treated water environment. 

The staff verified that the applicant included applicable AMRs that align to and are 
consistent with GALL AMR VIII.B1-4 for the following stainless steel (including CASS) 
and/or nickel-alloy components in the auxiliary steam and main steam systems that are 
exposed to a treated water environment: (1) flexible hoses, (2) flow orifices/elements, (3) 
turbine casings (auxiliary feedwater system), and (4) valve bodies. 

The staff verified that the applicant included applicable AMRs that align to and are 
consistent with GALL AMR VIII.D-1-4 for the following stainless steel (including CASS) 
and/or nickel-alloy components in the auxiliary steam and main steam systems that are 
exposed to a treated water environment: (1) flexible hoses, (2) heat exchanger channels 
and shells, (3) piping, and (4) tubing, and (5) valve bodies. 

The staff verified that the applicant included applicable AMRs that align to and are 
consistent with GALL AMR VIII.E-29 for the stainless steel (including CASS) piping and 
valve bodies in the condensate system and water treatment system that are exposed to a 
treated water environment. 

The staff verified that the applicant included applicable AMRs that align to and are 
consistent with GALL AMR VIII.E-36 for the stainless steel heat exchanger channels and 
shells in the auxiliary steam system that are exposed to a treated water environment. 

The staff verified that the applicant included applicable AMRs that align to and are 
consistent with GALL AMR VIII.F-23 for the following stainless steel and/or nickel-alloy 
components in the steam generator blowdown system that are exposed to a treated water 
environment: (1) pump casings, (2) valve bodies, (3) flexible hoses, (4) filter housings, (5) 
piping, (6) tanks, (7) tubing, and (8) flow orifices/elements. 

The staff verified that the applicant included applicable AMRs that align to and are 
consistent with GALL AMR VIII.G-32 for the following stainless steel (including CASS) 
and/or nickel-alloy components in the auxiliary feedwater system that are exposed to a 
treated water environment: (1) pump casings, (2) valve bodies, (3) flexible hoses, (4) heat 
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exchanger channels, (5) heat exchanger tubes (6) flow orifices/elements, (7) piping, and (8)
tubing.

For these AMRs on loss of material, the staff noted that the applicant's AMRs include those
for stainless steel, aluminum, or copper alloy S&PC components that are exposed to
treated water at temperatures less than or equal to 60 IC [140 'F] and bounding AMRs for
stainless steel, aluminum, or copper alloy S&PC components that are exposed to treated
water at temperatures above 60 0C [140 OF]. The staff also noted that the applicant
conservatively includes nickel-alloy flexible hoses within the scope of these AMRs. The staff
finds this to be conservative because the applicant accounts for the possibility that
corrosion might have a higher probability of occurring in those components exposed to
treated water at an elevated temperature, and that pitting or crevice corrosion might occur
in nickel-alloy materials, even though these materials are designed to be resistant to these
aging mechanisms in the absence of environments with halogen or sulfur containing anions
or elevated temperatures.

The staff verified that the applicant credited: (1) its Water Chemistry Program to manage
loss of material due to pitting and crevice corrosion in the component surfaces that are
exposed to a treated water environment (including those exposed to a bounding treated
water environment above 60 0C [140 IF]), and (2) its One-Time Inspection Program to verify
the effectiveness of the Water Chemistry Program in managing this aging effect. Based on
this review, the staff finds that the applicant has provided an acceptable basis for managing
loss of material due to pitting and crevice corrosion in the components surfaces that are
exposed to a treated water environment because the AMPs credited for aging management
are in conformance with the recommended aging management criteria in SRP-LR
Section 3.4.2.2.7.1 and in the specific AMRs in Section VIII of the GALL Report, Volume 2,
that apply to these components.

The staff noted that the applicant's AMRs aligning to AMR item 15 in Table 4 GALL Report,
Volume 1, did not include any AMRs aligning to AMR items VIII.D1-1, VIII.F-12, or VIII.G17
in the GALL Report, Volume 2. The staff noted that the applicant's AMRs for stainless steel
S&PC components aligning to AMR item 16 in Table 4 of the GALL Report, Volume 1, did
not include any AMRs aligning to AMR items VIII.C-1, VIII.E-4, or VIII.F-27 in the GALL
Report, Volume 2. In RAI 3.4.2.2.7.1-1, the staff asked the applicant to provide its basis for
not including any Type "2" AMRs in the LRA that align to AMR items VIII.C-1, VIII.D1-1,
VIII.E-4, VIII.F-12, VIII.F-27, or VIII.G17 in the GALL Report, Volume 2.

The applicant responded to RAI 3.4.2.2.7.1-1 in a letter dated July 21, 2008. In this letter, the
applicant stated that it did not align to the GALL Report rows cited in the question for aging
management comparisons because they are not applicable to BVPS. In this response, the
applicant provided its bases for not including AMR items in the LRA that corresponding to GALL
AMR items VIII.C-1, VIII.D1-1, VIII.E-4, VIII.F-12, VIII.F-27, or VIII.G17 in the GALL Report,
Volume 2:

GALL AMR Item VIII.C-1, which applies to the Extraction Steam System - the applicant
clarified that the Extraction Steam System is not within the scope of the BVPS LRA.

GALL AMR Item VIII.D1-1, which applies to aluminum feedwater system components in
a treated water environment - the applicant clarified that the feedwater system does not
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exchanger channels, (5) heat exchanger tubes (6) flow orifices/elements, (7) piping, and (8) 
tubing. 

For these AMRs on loss of material, the staff noted that the applicant's AMRs include those 
for stainless steel, aluminum, or copper alloy S&PC components that are exposed to 
treated water at temperatures less than or equal to 60°C [140 OF] and bounding AMRs for 
stainless steel, aluminum, or copper alloy S&PC components that are exposed to treated 
water at temperatures above 60°C [140 OF]. The staff also noted that the applicant 
conservatively includes nickel-alloy flexible hoses within the scope of these AMRs. The staff 
finds this to be conservative because the applicant accounts for the possibility that 
corrosion might have a higher probability of occurring in those components exposed to 
treated water at an elevated temperature, and that pitting or crevice corrosion might occur 
in nickel-alloy materials, even though these materials are designed to be resistant to these 
aging mechanisms in the absence of environments with halogen or sulfur containing anions 
or elevated temperatures. 

The staff verified that the applicant credited: (1) its Water Chemistry Program to manage 
loss of material due to pitting and crevice corrosion in the component surfaces that are 
exposed to a treated water environment (including those exposed to a bounding treated 
water environment above 60°C [140 OF]), and (2) its One-Time Inspection Program to verify 
the effectiveness of the Water Chemistry Program in managing this aging effect. Based on 
this review, the staff finds that the applicant has provided an acceptable basis for managing 
loss of material due to pitting and crevice corrosion in the components surfaces that are 
exposed to a treated water environment because the AMPs credited for aging management 
are in conformance with the recommended aging management criteria in SRP-LR 
Section 3.4.2.2.7.1 and in the specific AMRs in Section VIII of the GALL Report, Volume 2, 
that apply to these components. 

The staff noted that the applicant's AMRs aligning to AMR item 15 in Table 4 GALL Report, 
Volume 1, did not include any AMRs aligning to AMR items VIII,D1-1, VIII,F-12, or VIII,G17 
in the GALL Report, Volume 2. The staff noted that the applicant's AMRs for stainless steel 
S&PC components aligning to AMR item 16 in Table 4 of the GALL Report, Volume 1, did 
not include any AMRs aligning to AMR items VIII,C-1, VIII,E-4, or VIII,F-27 in the GALL 
Report, Volume 2. In RAI 3.4.2.2.7.1-1, the staff asked the applicant to provide its basis for 
not including any Type "2" AMRs in the LRA that align to AMR items VIII,C-1, VIII,D1-1, 
VIII,E-4, VIII,F-12, VIII,F-27, or VIII,G17 in the GALL Report, Volume 2. 

The applicant responded to RAI 3.4.2.2.7.1-1 in a letter dated July 21,2008. In this letter, the 
applicant stated that it did not align to the GALL Report rows cited in the question for aging 
management comparisons because they are not applicable to BVPS. In this response, the 
applicant provided its bases for not including AMR items in the LRA that corresponding to GALL 
AMR items VIII,C-1, VIII,D1-1, VIII,E-4, VIII,F-12, VIII,F-27, or VII I,G 17 in the GALL Report, 
Volume 2: 

• GALL AMR Item VIII,C-1, which applies to the Extraction Steam System - the applicant 
clarified that the Extraction Steam System is not within the scope of the BVPS LRA. 

• GALL AMR Item VIII,D1-1, which applies to aluminum feedwater system components in 
a treated water environment - the applicant clarified that the feedwater system does not 
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include any aluminum components that are within the scope of license renewal and are
subject to an aging management review.

GALL AMR Item VIII.E-4, which applies to heat exchangers in the condensate system -
the applicant clarified that the condensate systems do not include any heat exchangers,
that are within the scope of license renewal and are subject to an aging management
review.

GALL AMR Item VIII.F-12, which applies to aluminum components in the Steam
Generator Blowdown System - the applicant clarified that the steam generator
blowdown systems does not include any aluminum components that are within the
scope of license renewal and are subject to aging management review.

GALL AMR Item VIII.F-27, which applies to stainless steel heat exchanger components
in the steam generator blowdown system - the applicant clarified that the steam
generator blowdown system does not include any stainless steel heat exchanger
components that are within the scope of license renewal and are subject to an aging
management review.

GALL AMR Item VIII.G-17, which applies to aluminum components in the auxiliary
feedwater system-the applicant clarified that the auxiliary feedwater system does not
include any aluminum components that are within the scope of license renewal and are
subject to aging management review.

Based on this review, the staff concludes that the applicant has provided an acceptable
basis for concluding that the LRA does not need to include any AMRs aligning to the AMR
items VIII.C-I, VIII.D1-1, VIII.E-4, VIII.F-12, VIII.F-27, or VIII.G-17 in the GALL Report,
Volume 2 because either: (1) the system in question has been accepted by the NRC as not
needing to be within the scope of the LRA, or (2) the specific system does not include the
component type or component material addressed in the referenced GALL AMR item.
RAI 3.4.2.2.7-1 is resolved.

Based on the programs identified above, the staff concludes that the applicant's programs
meet SRP-LR Section 3.4.2.2.7.1 criteria. For those line items that apply to LRA
Section 3.4.2.2.7.1, the staff determines that the LRA is consistent with the GALL Report
and that the applicant has demonstrated that the effects of aging will be adequately
managed so that the intended function(s) will be maintained consistent with the CLB during
the period of extended operation, as required by 10 CFR 54.21(a)(3).

Stainless Steel Piping Components Exposed to Soil. SRP-LR Paragraph 3.4.2.2.7.2 states that
loss of material due to pitting and crevice corrosion could occur for stainless steel piping, piping
components, and piping elements exposed to soil.

The applicant manages the external surfaces of piping components exposed to soil with the
Buried Piping and Tanks Inspection Program which is discussed in SER Section 3.0.3.1.8. The
staff finds this acceptable because it is in agreement with SRP Section 3.2.2.2.9 and the
recommendations and program element criteria that are provided in GALL AMP XI.M35, "Buried
Piping and Tanks Inspection."

The staff noted, however, that the demineralized water storage tanks used to supply the Unit 1

dedicated auxiliary feedwater pump and the Unit 2 auxiliary feedwater pumps are supported on
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include any aluminum components that are within the scope of license renewal and are 
subject to an aging management review. 

• GALL AMR Item VIILE-4, which applies to heat exchangers in the condensate system -
the applicant clarified that the condensate systems do not include any heat exchangers. 
that are within the scope of license renewal and are subject to an aging management 
review. 

• GALL AMR Item VIILF-12,which applies to aluminum components in the Steam 
Generator Blowdown System - the applicant clarified that the steam generator 
blowdown systems does not include any aluminum components that are within the 
scope of license renewal and are subjectto aging management review. 

• GALL AMR Item VIILF-27, which applies to stainless steel heat exchanger components 
in the steam generator blowdown system - the applicant clarified that the steam 
generator blowdown system does not include any stainless steel heat exchanger 
components that are within the scope of license renewal and are subject to an aging 
management review. 

• GALL AMR Item VIILG-17, which applies to aluminum components in the auxiliary 
feedwater system-the applicant clarified that the auxiliary feedwater system does not 
include any aluminum components that are within the scope of license renewal and are 
subject to aging management review. 

Based on this review, the staff concludes that the applicant has provided an acceptable 
basis for concluding that the LRA does not need to include any AMRs aligning to the AMR 
items VIILC-1, VIILD1-1, VIILE-4, VIILF-12, VIILF-27, orVIILG-17 in the GALL Report, 
Volume 2 because either: (1) the system in question has been accepted by the NRC as not 
needing to be within the scope of the LRA, or (2) the specific system does not include the 
component type or component material addressed in the referenced GALL AMR item. 
RAI 3.4.2.2.7-1 is resolved. 

Based on the programs identified above, the staff concludes that the applicant's programs 
meet SRP-LR Section 3.4.2.2.7.1 criteria. For those line items that apply to LRA 
Section 3.4.2.2.7.1, the staff determines that the LRA is consistent with the GALL Report 
and that the applicant has demonstrated that the effects of aging will be adequately 
managed so that the intended function( s) will be maintained consistent with the CLB during 
the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

Stainless Steel Piping Components Exposed to Soil. SRP-LR Paragraph 3.4.2.2.7.2 states that 
loss of material due to pitting and crevice corrosion could occur for stainless steel piping, piping 
components, and piping elements exposed to soil. 

The applicant manages the external surfaces of piping components exposed to soil with the 
Buried Piping and Tanks Inspection Program which is discussed in SER Section 3.0.3.1.8. The 
staff finds this acceptable because it is in agreement with SRP Section 3.2.2.2.9 and the 
recommendations and program element criteria that are provided in GALL AMP XI.M35, "Buried 
Piping and Tanks Inspection." 

The staff noted, however, that the demineralized water storage tanks used to supply the Unit 1 
dedicated auxiliary feedwater pump and the Unit 2 auxiliary feedwater pumps are supported on 
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concrete pads, and that water is excluded from the exterior of the tank bottom surfaces by
means of an oil sand bedding in Unit 1, and housing the Unit 2 tank bottom in a concrete
structure. The staff noted that the applicant is conservatively treating the tank bottoms as if they
were in contact with soil even though they are not. Thus, the staff noted that any potential loss
of material for these tank bottoms will be managed by the One-Time Inspection Program. The
staff finds this is acceptable because the applicant's basis for crediting the One-Time Inspection
Program for aging management is in conformance with the staffs evaluation recommendation in
SRP-LR Section 3.2.2.2.3 that a plant-specific AMP be evaluated to ensure that the aging effect
is adequately managed.

In LRA Table 3.3.2-14, Row 26 lists there is glass piping exposed to soil and the table indicates
there is no aging effect requiring management and, therefore, no aging management program.
The staff agrees that there is no aging effect of glass in contact with soil because to date their
has not been any applicable operating experience that indicated that loss of material
mechanisms or cracking mechanisms are applicable to glass components in a soil environment.

Copper Alloy Pipinq Components Exposed to Lubricatingi Oil. The SRP-LR Section 3.4.2.2.7.3
states that, "Loss of material due to pitting and crevice corrosion could occur for copper alloy
piping, piping components, and piping elements exposed to lubricating oil. The existing aging
management program relies on the periodic sampling and analysis of lubricating oil to maintain
contaminants within acceptable limits, thereby preserving an environment that is not conducive
to corrosion. However, control of lube oil contaminants may not always have been adequate to
preclude corrosion. Therefore, the effectiveness of lubricating oil contaminant control should be
verified to ensure that corrosion is not occurring. The GALL Report recommends further
evaluation of programs to manage corrosion to verify the effectiveness of the lube oil chemistry
control program. A one-time inspection of selected components at susceptible locations is an
acceptable method to ensure that corrosion is not occurring and that the component's intended
function will be maintained during the period of extended operation."

The staff noted that the AMPs proposed by the applicant in LRA Section 3.4.2.2.7.3 for
managing this aging effect is the Lubricating Oil Analysis Program and the One-Time Inspection
Program.

The staff reviewed the Lubricating Oil Analysis Program and finds that it maintains oil systems
contaminants (primarily water and particulates) within acceptable limits, thereby preserving an
environment that is not conducive to loss of material due to pitting and crevice corrosion that
could occur for copper alloy piping, piping components, and piping elements exposed to
lubricating oil. The staffs evaluation of the Lubricating Oil Analysis Program is documented in
SER Section 3.0.3.1.13. On this basis, the staff finds that this program includes activities that
are consistent with the recommendations in the GALL Report, and are adequate to manage loss
of material due to pitting and crevice corrosion that could occur for copper alloy piping, piping
components, and piping elements exposed to lubricating oil.

The staff reviewed the One-Time Inspection Program and finds that it provides an inspection
that either verifies that unacceptable degradation is not occurring or triggers additional actions
that assure the intended function of affected components will be maintained during the period of
extended operation. The staff's evaluation of the One-Time Inspection Program is documented
in SER Section 3.0.3.1.17. On this basis, the staff finds that this program includes activities that
are consistent with the recommendations in the GALL Report, and are adequate to confirm that
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concrete pads, and that water is excluded from the exterior of the tank bottom surfaces by 
means of an oil sand bedding in Unit 1, and housing the Unit 2 tank bottom in a concrete 
structure. The staff noted that the applicant is conservatively treating the tank bottoms as if they 
were in contact with soil even though they are not. Thus, the staff noted that any potential loss 
of material for these tank bottoms will be managed by the One-Time Inspection Program. The 
staff finds this is acceptable because the applicant's basis for crediting the One-Time Inspection 
Program for aging management is in conformance with the staff's evaluation recommendation in 
SRP-LR Section 3.2.2.2.3 that a plant-specific AMP be evaluated to ensure that the aging· effect 
is adequately managed. 

In LRA Table 3.3.2-14, Row 26 lists there is glass piping exposed to soil and the table indicates 
there is no aging effect requiring management and, therefore, no aging management program. 
The staff agrees that there is no aging effect of glass in contact with soil because to date their 
has not been any applicable operating experience that indicated that loss of material 
mechanisms or cracking mechanisms are applicable to glass components in a soil environment. 

Copper Alloy Piping Components Exposed to Lubricating Oil. The SRP-LR Section 3.4.2.2.7.3 
states that, "Loss of material due to pitting and crevice corrosion could occur for copper alloy 
piping, piping components, and piping elements exposed to lubricating oil. The existing aging 
management program relies on the periodic sampling and analysis of lubricating oil to maintain 
contaminants within acceptable limits, thereby preserving an environment that is not conducive 
to corrosion. However, control of lube oil contaminants may not always have been adequate to 
preclude corrosion. Therefore, the effectiveness of lubricating oil contaminant control should be 
verified to ensure that corrosion is not occurring. The GALL Report recommends further 
evaluation of programs to manage corrosion to verify the effectiveness of the lube oil chemistry 
control program. A one-time inspection of selected components at susceptible locations is an 
acceptable method to ensure that corrosion is not occurring and that the component's intended 
function will be maintained during the period of extended operation." 

The staff noted that the AMPs proposed by the applicant in LRA Section 3.4.2.2.7.3 for 
managing this aging effect is the Lubricating Oil Analysis Program and the One-Time Inspection 
Program. 

The staff reviewed the Lubricating Oil Analysis Program and finds that it maintains oil systems 
contaminants (primarily water and particulates) within acceptable limits, thereby preserving an 
environment that is not conducive to loss of material due to pitting and crevice corrosion that 
could occur for copper alloy piping, piping components, and piping elements exposed to 
lubricating oil. The staff's evaluation of the Lubricating Oil Analysis Program is documented in 
SER Section 3.0.3.1.13. On this basis, the staff finds that this program includes activities that 
are consistent with the recommendations in the GALL Report, and are adequate to manage loss 
of material due to pitting and crevice corrosion that could occur for copper alloy piping, piping 
components, and piping elements exposed to lubricating oil. 

The staff reviewed the One':' Time Inspection Program and finds that it provides an inspection 
that either verifies that unacceptable degradation is not occurring or triggers additional actions 
that assure the intended function of affected components will be maintained during the period of 
extended operation. The staff's evaluation of the One-Time Inspection Program is documented 
in SER Section 3.0.3.1.17. On this basis, the staff finds that this program includes activities that 
are consistent with the recommendations in the GALL Report, and are adequate to confirm that 
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loss of material due to pitting and crevice corrosion that could occur for copper alloy piping,
piping components, and piping elements exposed to lubricating oil is managed.

3.4.2.2.8 Loss of Material Due to Pitting, Crevice, and Microbiologically-Influenced Corrosion

SRP-LR Section 3.4.2.2.8 states that, "Loss of material due to pitting, crevice, and MIC could
occur in stainless steel piping, piping, components, piping elements, and heat exchanger
components exposed to lubricating oil. The existing aging management program relies on the
periodic sampling and analysis of lubricating oil to maintain contaminants within acceptable
limits, thereby preserving an environment that is not conducive to corrosion. Therefore, the
effectiveness of lubricating oil contaminant control should be verified to ensure that corrosion is
not occurring. The GALL Report recommends further evaluation of programs to manage
corrosion to verify the effectiveness of the lube oil chemistry control program. A one-time
inspection of selected components at susceptible locations is an acceptable method to ensure
that corrosion is not occurring and that the component's intended function will be maintained
during the period of extended operation."

The staff noted that the AMPs proposed by the applicant in LRA Section 3.4.2.2.8 for managing
this aging effect are the Lubricating Oil Analysis Program and the One-Time Inspection
Program.

The staff reviewed the Lubricating Oil Analysis Program and finds that it maintains oil systems
contaminants (primarily water and particulates) within acceptable limits, thereby preserving an
environment that is not conducive to loss of material due to pitting, crevice, and MIC that could
occur in stainless steel piping, piping, components, piping elements, and heat exchanger
components exposed to lubricating oil. The staff's evaluation of the Lubricating Oil Analysis
Program is documented in SER Section 3.0.3.1.13. On this basis, the staff finds that this
program includes activities that are consistent with the recommendations in the GALL Report,
and are adequate to manage loss of material due to pitting, crevice, and MIC that could occur in
stainless steel piping, piping, components, piping elements, and heat exchanger components
exposed to lubricating oil.

The staff reviewed the One-Time Inspection Program and finds that it provides an inspection
that either verifies that unacceptable degradation is not occurring or triggers additional actions
that assure the intended function of affected components will be maintained during the period of
extended operation. The staff's evaluation of the One-Time Inspection Program is documented
in SER Section 3.0.3.1.17. On this basis, the staff finds that this program includes activities that
are consistent with the recommendations in the GALL Report, and are adequate to confirm that
loss of material due to pitting, crevice, and MIC that could occur in stainless steel piping, piping,
components, piping elements, and heat exchanger components exposed to lubricating oil is
managed.

3.4.2.2.9 Loss of Material Due to General, Pitting, Crevice, and Galvanic Corrosion

SRP-LR Section 3.4.2.2.9 identifies that loss of material due to general, pitting, crevice, and
galvanic corrosion can occur for steel heat exchanger components exposed to treated water.

The BVPS Condenate System heat exchanger components exposed to treated water are not
within the scope of license renewal and the GALL row that aligns to this item is specific to
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loss of material due to pitting and crevice corrosion that could occur for copper alloy piping, 
piping components, and piping elements exposed to lubricating oil is managed. 

3.4.2.2.8 Loss of Material Due to Pitting, Crevice, and Microbiologically-Influenced Corrosion 

SRP-LR Section 3.4.2.2.8 states that, "Loss of material due to pitting, crevice, and MIC could 
occur in stainless steel piping, piping, components, piping elements, and heat exchanger. 
components exposed to lubricating oil. The existing aging management program relies on the 
periodic sampling and analysis of lubricating oil to maintain contaminants within acceptable 
limits, thereby preserving an environment that is not conducive to corrosion. Therefore, the 
effectiveness of lubricating oil contaminant control should be verified to ensure that corrosion is 
not occurring. The GALL Report recommends further evaluation of programs to manage 
corrosion to verify the effectiveness of the lube oil chemistry control program. A one-time 
inspection of selected components at susceptible locations is an acceptable method to ensure 
that corrosion is not occurring and that the component's intended function will be maintained 
during the period of extended operation." 

The staff noted that the AMPs proposed by the applicant in LRA Section 3.4.2.2.8 for managing 
this aging effect are the Lubricating Oil Analysis Program and the One-Time Inspection 
Program. 

The staff reviewed the Lubricating Oil Analysis Program and finds that it maintains oil systems 
contaminants (primarily water and particulates) within acceptable limits, thereby preserving an 
environment that is not conducive to loss of material due to pitting, crevice, and MIC that could 
occur in stainless steel piping, piping, components, piping elements, and heat exchanger 
components exposed to lubricating oil. The staff's evaluation of the Lubricating Oil Analysis 
Program is documented in SER Section 3.0.3.1.13. On this basis, the staff finds that this 
program includes activities that are consistent with the recommendations in the GALL Report, 
and are adequate to manage loss of material due to pitting, crevice, and MIC that could occur in 
stainless steel piping, piping, components, piping elements, and heat exchanger components 
exposed to lubricating oil. 

The staff reviewed the One-Time Inspection Program and finds that it provides an inspection 
that either verifies that unacceptable degradation is not occurring or triggers additional actions 
that assure the intended function of affected components will be maintained during the period of 
extended operation. The staff's evaluation of the One-Time Inspection Program is documented 
in SER Section 3.0.3.1.17. On this basis, the staff finds that this program includes activities that 
are consistent with the recommendations in the GALL Report, and are adequate to confirm that 
loss of material due to pitting, crevice, and MIC that could occur in stainless steel piping, piping, 
components, piping elements, and heat exchanger components exposed to lubricating oil is 
managed. 

3.4.2.2.9 Loss of Material Due to General, Pitting, Crevice, and Galvanic Corrosion 

SRP-LR Section 3.4.2.2.9 identifies that loss of material due to general, pitting, crevice, and 
galvanic corrosion can occur for steel heat exchanger components exposed to treated water. 

The BVPS Condenate System heat exchanger components exposed to treated water are not 
within the scope of license renewal and the GALL row that aligns to this item is specific to 
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BWRs. Therefore, the applicant states that this item is not applicable to BVPS, a PWR. The staff
agrees that these components are not in scope of license renewal and, as a result, are not
applicable to BVPS.

3.4.2.2.10 Quality Assurance for Aging Management of Nonsafety-Related Components

SER Section 3.0.4 documents the staff's evaluation of the applicant's QA program.

3.4.2.3 AMR Results Not Consistent with or Not Addressed in the GALL Report

In LRA Tables 3.4.2-1 through 3.4.2-10, the staff reviewed additional details of the AMR results
for material, environment, AERM, and AMP combinations not consistent with or not addressed
in the GALL Report.

In LRA Tables 3.4.2-1 through 3.4.2-10, the applicant indicated, via notes F through J, which the
combination of component type, material, environment, and AERM does not correspond to a
line item in the GALL Report. The applicant provided further information about how it will
manage the aging effects. Specifically, note F indicates that the material for the AMR line item
component is not evaluated in the GALL Report. Note G indicates that the environment for the
AMR line item component and material is not evaluated in the GALL Report. Note H indicates
that the aging effect for the AMR line item component, material, and environment combination is
not evaluated in the GALL Report. Note I indicates that the aging effect identified in the GALL
Report for the line item component, material, and environment combination is not applicable.
Note J indicates that neither the component nor the material and environment combination for
the line item is evaluated in the GALL Report.

For component type, material, and environment combinations not evaluated in the GALL
Report, the staff reviewed the applicant's evaluation to determine whether the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation. The
staff's evaluation is documented in the following sections.

3.4.2.3.1 Auxiliary Feedwater System - Summary of Aging Management Evaluation -
LRA Table 3.4.2-1

The staff reviewed LRA Table 3.4.2-1, which summarizes the results of AMR evaluations for the
auxiliary feedwater system component groups.

In Table LRA 3.4.2-1, the applicant proposed to manage loss of material of stainless steel tank
and valve bodies exposed to an internal environment of condensation using the Inspection of
Internal Surfaces in Miscellaneous Piping and Ducting Components Program. For these
components the applicant cites Note G, which indicates that environment is not in the GALL
Report for this component and material. The staffs evaluation of the Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components Program is documented in SER
Section 3.0.3.1.12. Although the GALL AMP XI.M38, "Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components" addresses only internal surfaces of steel
piping, the aging mechanism of general, pitting or crevice corrosion show similar characteristics
for all metallic materials. Thus, corrosion on stainless steel internal surfaces will look similar to
corrosion on carbon steel surfaces. Since the applicant proposes to perform visual inspection of
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applicable to BVPS. 

3.4.2.2.10 Quality Assurance for Aging Management of Nonsafety-Related Components 

SER Section 3.0.4 documents the staff's evaluation of the applicant's QA program. 

3.4.2.3 AMR Results Not Consistent with or Not Addressed in the GALL Report 

In LRA Tables 3.4.2-1 through 3.4.2-10, the staff reviewed additional details of the AMR results 
for material, environment, AERM, and AMP combinations not consistent with or not addressed 
in the GALL Report. 

In LRA Tables 3.4.2-1 through 3.4.2-10, the applicant indicated, via notes F through J, which the 
combination of component type, material, environment, and AERM does not correspond to a 
line item in the GALL Report. The applicant provided further information about how it will 
manage the aging effects. Specifically, note F indicates that the material for the AMR line item 
component is not evaluated in the GALL Report. Note G indicates that the environment for the 
AMR line item component and material is not evaluated in the GALL Report. Note H indicates 
that the aging effect for the AMR line item component, material, and environment combination is 
not evaluated in the GALL Report. Note I indicates that the aging effect identified in the GALL 
Report for the line item component, material, and environment combination is not applicable. 
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and valve bodies exposed to an internal environment of condensation using the Inspection of 
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piping, the aging mechanism of general, pitting or crevice corrosion show similar characteristics 
for all metallic materials. Thus, corrosion on stainless steel internal surfaces will look similar to 
corrosion on carbon steel surfaces. Since the applicant proposes to perform visual inspection of 
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internal surfaces during maintenance activities when the surfaces are made accessible, or
during periodic system and component surveillance tests, the staff finds that the aging effect of
loss of material in stainless steel tank and valve bodies exposed to an interior environment of
condensation will be adequately managed by using the Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program.

In LRA Table 3.4.2-1, "Steam and Power Conversion Systems - Auxiliary Feedwater System -
Summary of Aging Management Review, the applicant provide its plant-specific AMRs for
managing cracking and hardening and loss of strength due to elastomer degradation in the
elastomeric flexible hoses of the auxiliary feedwater system that are exposed externally to
uncontrolled indoor air. In this AMR, the applicant identifies that cracking and hardening and
loss of strength due to elastomeric degradation is an applicable aging effect requiring
management (AERM) for the component surfaces that are exposed externally to the
uncontrolled indoor air environment.

The applicant credits its External Surfaces Monitoring Program to manage cracking and
hardening and loss of strength in the external surfaces that are exposed to the uncontrolled
indoor air environment.

The staff noted that the applicant credits its External Surfaces Monitoring Program to manage
cracking and hardening and loss of strength in the elastomeric flexible hoses in the auxiliary
feedwater system that are exposed externally to uncontrolled indoor air. The staff noted that the
applicant has categorized this AMP as an AMP that is entirely consistent with the program
elements in GALL AMP XI.M36, "External Surfaces Monitoring," without exception or
enhancement. The staff reviewed the program description and program elements for GALL
AMP XI.M36 and noted that the scope of GALL AMP XI.M36, "External Surfaces Monitoring," is
currently limited to the inspection of steel (i.e., carbon steel, alloy steel, or cast iron)
components in order to manage: (1) loss of material that may occur in the steel components as
a result of general corrosion, pitting corrosion, or crevice corrosion, or (2) cracking in the
coatings that may be to line the external surfaces of these steel components. The staff noted
that GALL AMP XI.M36, "External Surfaces Monitoring," does not apply to elastomeric
components or to the management of cracking, hardening, or loss of strength in elastomeric
components. Thus, the staff had the following issues with regard to crediting the External
Surfaces Monitoring Program to manage hardening and loss of strength in these elastomeric
seals or components:

1. The scope of the GALL AMP XI.M36, "External Surfaces Monitoring," does not include
elastomeric components nor does it apply to the management of changes in material
properties (such as hardening and loss of strength) that may occur in elastomeric
components.

2. The applicant's program credits only visual examinations of the external seal surfaces as
its basis for managing hardening and loss of strength in the elastomeric surfaces that
are exposed, either internally or externally, to uncontrolled indoor air or dry air. Visual
examination techniques in ASME Code Section Xl, Article IWA-2000 do not credit the
visual examination as being acceptable inspection techniques for managing changes in
the material properties (such as hardening or loss of strength) that may occur in
elastomeric components.
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In RAI 3.3.2.2.5.1-1/3.4.2.3-lA, the staff asked the applicant to justify using the External
Surfaces Monitoring Program as the basis for managing cracking and hardening or loss of
strength in: (1) the elastomeric seals or components in the applicant's auxiliary systems under
exposure, either internally or externally, to uncontrolled indoor air or dry air, and (2) the
elastomeric flexible hoses in the auxiliary feedwater system that are exposed externally to
uncontrolled indoor air.

The applicant responded to RAI 3.3.2.2.5.1-1/3.4.2.3-lA in a letter dated July 21, 2008. In its
response to the first part of the RAI, the applicant stated that that the BVPS External Surfaces
Monitoring Program implements aging management elements described in the GALL Report,
XI.M36, "External Surfaces Monitoring," program. The applicant stated that additionally, the
BVPS External Surfaces Monitoring Program contains increased scope beyond the GALL
Report program to include aging management of elastomeric ventilation flexible connections.
The applicant further explained that this increased scope includes new inspection activities in
addition to the visual inspections, such as physical manipulation of elastomeric components, to
identify aging effects that are unique to elastomers. The applicant also stated that a visual
examination alone is insufficient to identify hardening and loss of strength, and may not be
sufficient to identify cracking. The applicant explained that it did not originally identify the
elastomer increased scope nor include an evaluation of the 10 program elements related to the
increased scope in the External Surfaces Monitoring Program discussion in Appendix B of the
LRA. The applicant also stated that LRA Section B.2.15 is revised to include the 10-element
summary description for the aging management of elastomeric components by the BVPS
External Surfaces Monitoring Program.

The applicant also clarified that, for those elastomeric components in the RCS, ESF, auxiliary
systems and steam and power conversions systems that are not elastomeric flexible ventilation
connections components, the applicant will place the components into a maintenance program
that will replace the components based on a qualified life, such as that which is based on
vendor recommendations or from actual plant operating experience. The applicant explained
that this change will enable the applicant to designate these components as "short-lived" that
that they are not subject to aging management. The staff verified that the applicant made the
applicable amendments of the LRA in the FENOC letter of July 21, 2008. The staff noted that
this is an acceptable basis because the LRA amendment eliminates the need to subject these
components to an AMR, which would otherwise be required pursuant to 10 CFR 54.21(a)(1 )(ii) if
the components were designated as passive and "long lived." Thus, the staff finds this to be
acceptable because is consistent with the AMR screening criteria in 10 CFR 54.21(a)(1).

Based on this review, the finds the applicant has adequately addressed aging management of
elastomeric components in both the auxiliary systems and steam and power conversion
systems because for the elastomeric components that are not flexible ventilation connections
(hoses), the applicant has amended the LRA to place the components in a periodic replacement
program that eliminates the need to includes these components in an ARM, as would otherwise
be required by 10 CFR 54.21(a)(1)(ii) if the components were subject to replacement on a
qualified life or specified time period. The staff's issues raised in RAIs 3.3.2.3-3/3.4.3.4-3 and
3.3.2.2.5.1-1/3.4.2.3-lA with respect to these AMRs are resolved.

In LRA Table 3.4.2-1, "Steam and Power Conversion Systems - Auxiliary Feedwater System -
Summary of Aging Management Review, the applicant includes plant-specific AMRs for the
elastomeric flexible hoses in the auxiliary feedwater systems that are either exposed externally
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In RAI 3.3.2.2.5.1-1/3.4.2.3-1A, the staff asked the applicant to justify using the External 
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The applicant responded to RAI 3.3.2.2.5.1-1/3.4.2.3-1A in a letter dated July 21,2008. In its 
response to the first part of the RAI, the applicant stated that that the BVPS External Surfaces 
Monitoring Program implements aging management elements described in the GALL Report, 
XI.M36, "External Surfaces Monitoring," program. The applicant stated that additionally, the 
BVPS External Surfaces Monitoring Program contains increased scope beyond the GALL 
Report program to include aging management of elastomeric ventilation flexible connections. 
The applicant further explained that this increased scope includes new inspection activities in 
addition to the visual inspections, such as physical manipulation of elastomeric components, to 
identify aging effects that are unique to elastomers. The applicant also stated that a visual 
examination alone is insufficient to identify hardening and loss of strength, and may not be 
sufficient to identify cracking. The applicant explained that it did not originally identify the 
elastomer increased scope nor include an evaluation of the 10 program elements related to the 
increased scope in the External Surfaces Monitoring Program discussion in Appendix B of the 
LRA. The applicant also stated that LRA Section B.2.15 is revised to include the 10-element 
summary description for the aging management of elastomeric components by the BVPS 
External Surfaces Monitoring Program. 

The applicant also clarified that, for those elastomeric components in the RCS, ESF, auxiliary 
systems and steam and power conversions systems that are not elastomeric flexible ventilation 
connections components, the applicant will place the components into a maintenance program 
that will replace the components based on a qualified life, such as that which is based on 
vendor recommendations or from actual plant operating experience. The applicant explained 
that this change will enable the applicant to designate these components as "short-lived" that 
that they are not subject to aging management. The staff verified that the applicant made the 
applicable amendments of the LRA in the FENOC letter of July 21, 2008. The staff noted that 
this is an acceptable basis because the LRA amendment eliminates the need to subject these 
components to an AMR, which would otherwise be required pursuant to 10 CFR 54.21(a)(1 )(ii) if 
the components were designated as passive and "long lived." Thus, the staff finds this to be 
acceptable because is consistent with the AMR screening criteria in 10 CFR 54.21(a)(1). 

Based on this review, the finds the applicant has adequately addressed aging management of 
elastomeric components in both the auxiliary systems and steam and power conversion 
systems because for the elastomeric components that are not flexible ventilation connections 
(hoses), the applicant has amended the LRA to place the components in a periodic replacement 
program that eliminates the need to includes these components in an ARM, as would otherwise 
be required by 10 CFR 54.21 (a)(1 )(ii) if the components were subject to replacement on a 
qualified life or specified time period. The staff's issues raised in RAls 3.3.2.3-3/3.4.3.4-3 and 
3.3.2.2.5.1-1/3.4.2.3-1A with respect to these AMRs are resolved. 

In LRA Ta.ble 3.4.2-1, "Steam and Power Conversion Systems - Auxiliary Feedwater System -
Summary of Aging Management Review, the applicant includes plant-specific AMRs for the 
elastomeric flexible hoses in the auxiliary feedwater systems that are either exposed externally 
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to air with borated water leakage or to lubricating oil. In these AMRs, the applicant identifies that
there are not any aging effects requiring management (AERMs) for the surfaces that are either
exposed externally to air with borated water leakage or lubricating oil.

The staff reviewed the applicant's plant-specific AMRs for the elastomeric auxiliary feedwater
system flexible hoses that are exposed to either air with borated water leakage or lubricating oil
against the criteria summarized in this evaluation. The staff noted that the applicant did not
provide any technical bases in the LRA to support its determination that there are not any
AERMs for elastomeric auxiliary system components that are exposed to either an external air
with borated water leakage environment or a lubricating oil environment. The staff issued
RAI 3.3.2.3-3/3.4.2.3-3 to request identification of the specific elastomeric materials that were
used in fabrication of the elastomeric components listed in these AMR items and to provide a
more detailed technical basis on whether there are any AERMs for the component-elastomer
material-environment combinations in these AMRs.

The applicant responded to RAI 3.3.2.3-3/3.4.2.3-3 in a letter dated July 21, 2008. In its
response, the applicant stated that BVPS LRA is revised to include new License Renewal
Commitment Nos. 21 for Unit 1 and 23 for Unit 2 on the application. In these commitments, with
the exception of elastomeric flexible ventilation connection components, the applicant
committed to performing repetitive maintenance tasks of the elastomeric components prior to
the period of extended operation and to replace the non-flexible ventilation elastomeric
components identified in LRA Sections 3.1, 3.2, 3.3, and 3.4 on a specified frequency such that
the components are classified as "short-lived" and not subject to aging management per
10 CFR 54.21(a)(1)(ii). The applicant clarified that the frequency of the repetitive tasks will be
determined based upon manufacturer recommendations and operating experience. The
applicant stated that the LRA is further revised to delete the AMR items for these elastomeric
components from the scope of the LRA.

The staff verified that, in the applicant letter of July 21, 2008, the applicant placed Commitment
Nos. 21 for Unit 1 and 23 for Unit 2 of the application, as stated above. The issues raised in
RAI 3.3.2.3-3/3.4.2.3-3 relative to these AMRs is resolved because the applicant has amended
the application to remove these AMRs from the LRA and instead has committed to placing
these elastomeric components in a periodic preventative maintenance and replacement
program such that the components no longer need to be managed with the scope of AMR under
the requirements of 10 CFR 54.21 (a)(1)(ii). The staff's issues raised in
RAIs 3.3.2.3-3/3.4.2.3-3 and 3.3.2.2.5.1-1/3.4.2.3-1 with respect to these AMRs are resolved.

In Table 3.4.2-1, the applicant identified no aging effects for copper alloy <15% Zn tubing
exposed to air with borated water leakage - EXT and applied Note G to this item. Air with
borated water leakage - External is not an environment covered in GALL for copper alloy <15%
Zn. The staff reviewed the GALL Report VII.J.5 and finds that with the exception of high-zinc
brasses (e.g. >15% Zn), copper and copper alloys have a high resistance to boric acid
corrosion. Therefore, loss of material by boric acid wastage is not an applicable aging effect for
copper alloy <15% Zn tubing exposed to air with borated water leakage. On this basis, the staff
finds that copper alloy <15% Zn tubing exposed to air with borated water leakage - EXT
exhibits no aging effect, and that the component or structure will remain capable of performing
its intended functions consistent with the CLB during the period of extended operation.
Therefore, the staff finds that this line item is acceptable.
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In LRA Table 3.4.2-1, the applicant proposed that sight glass exposed to air with borated water
leakage-external would have no aging effect requiring management and, therefore would not
require an aging management program. Air with borated water leakage-external is not an
environment covered in GALL. However, there are similar environments covered in GALL such
as glass exposed to treated borated water and no aging effect is identified for this combination
of material and environment and no aging management is required. This conclusion is based on
the fact that no failure due to an aging effect of glass components in environments free of
hydrofluoric acid, caustics, or hot water have been recorded in industry at the temperatures or
during the time periods of concern for extended operation. For this reason, the staff finds that
these line items are acceptable.

In LRA Table 3.4.2-1, the applicant proposed that the nickel-alloy flexible hoses in the auxiliary
feedwater system do not have any aging effects requiring management (AERMs) for the
external surfaces that are exposed to an air with borated water leakage environment and do not
need any aging management programs for the period of extended operation.

The staff noted that the American Welding Society (AWS) "Welding Handbook," (Seventh
Edition, Volume 4, 1982, Library of Congress) identifies that nickel chromium alloy materials that
are alloyed with iron, molybdenum, tungsten, cobalt or copper in various combinations have
improved corrosion resistance. Thus, based on this information, the staff finds that the applicant
has provided an acceptable basis for concluding that these nickel-alloy flexible hoses do not
have any AERMs for the external surfaces that are exposed to an external air with borated
water leakage environment because the alloying contents of these components are designed to
be resistant to the phenomena of corrosion and oxidation.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21 (a)(3).

3.4.2.3.2 Auxiliary Steam System - Summary of Aging Management Evaluation -
LRA Table 3.4.2-2

The staff reviewed LRA Table 3.4.2-2, which summarizes the results of AMR evaluations for the
auxiliary steam system component groups.

In LRA Table 3.4.2-2, the applicant proposed to manage cumulative fatigue damage of stainless
steel bolting exposed to uncontrolled indoor air on the external surface and stainless steel
orifices, tubing and valve bodies exposed to treated water >600C (>140'F) as a TLAA. The staff
verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this component.
SER Section 4.3 documents the staff's review of the applicant's evaluation of this TLAA.

In LRA Table 3.4.2-2, the applicant proposed to manage cumulative fatigue damage of
nickel-alloy flexible hoses exposed to treated water as a TLAA. The staff verified that in LRA
Section 4.3 the applicant provided its TLAA evaluation for this component. SER Section 4.3
documents the staffs review of the applicant's evaluation of this TLAA.
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be resistant to the phenomena of corrosion and oxidation. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function( s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.4.2.3.2 Auxiliary Steam System - Summary of Aging Management Evaluation -
LRA Table 3.4.2-2 

The staff reviewed LRA Table 3.4.2-2, which summarizes the results of AMR evaluations for the 
auxiliary steam system component groups. 

In LRA Table 3.4.2-2, the applicant proposed to manage cumulative fatigue damage of stainless 
steel bolting exposed to uncontrolled indoor air on the external surface and stainless steel 
orifices, tubing and valve bodies exposed to treated water >60°C (>140°F) as a TLAA. The staff 
verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this component. 
SER Section 4.3 documents the staffs review of the applicant's evaluation of this TLAA. 

In LRA Table 3.4.2-2, the applicant proposed to manage cumulative fatigue damage of 
nickel-alloy flexible hoses exposed to treated water as a TLAA. The staff verified that in LRA 
Section 4.3 the applicant provided its TLAA evaluation for this component. SER Section 4.3 
documents the staffs review of the applicant's evaluation of this TLAA. 
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In LRA Table 3.4.2-2, the applicant proposed that sight glass exposed to air with borated water
leakage-external would have no aging effect requiring management and, therefore would not
require an aging management program. Air with borated water leakage-external is not an
environment covered in GALL. However, there are similar environments covered in GALL such
as glass exposed to treated borated water and no aging effect is identified for this combination
of material and environment and no aging management is required. This conclusion is based on
the fact that no failure due to an aging effect of glass components in environments free of
hydrofluoric acid, caustics, or hot water have been recorded in industry at the temperatures or
during the time periods of concern for extended operation. For this reason, the staff finds that
these line items are acceptable.
On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.4.2.3.3 Building Services Hot Water Heating System - Summary of Aging Management
Evaluation - LRA Table 3.4.2-3

The staff reviewed LRA Table 3.4.2-3, which summarizes the results of AMR evaluations for the
building services hot water heating system component groups.

In LRA Table 3.4.2-3, the applicant proposed to manage cumulative fatigue damage of steel
and stainless steel bolting exposed to uncontrolled indoor air on the external surface as a TLAA.
The staff verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this
component. SER Section 4.3 documents the staffs review of the applicant's evaluation of this
TLAA.

In LRA Table 3.4.2-3 the applicant proposed to manage cracking of copper alloy >15% Zn
exposed to treated water using the Water Chemistry and One-Time Inspection Programs.
During its review, the staff noted that the applicant applied Note H to these items. The staff
reviewed the AMR results line that references Note H and determined that the aging effect for
the component type, material, and environment are not within the GALL Report.

The staff noted that the applicant's proposed programs would be effective in preventing,
monitoring, and detecting this aging effect because the Water Chemistry Program mitigates
corrosion by ensuring that water chemistry parameters are kept within EPRI Guidelines that the
staff has accepted. Furthermore, the One-Time Inspection Program verifies the effectiveness of
the Water Chemistry Program by inspecting for the occurrence of the aging effects. The staffs
evaluation of the Water Chemistry Program is documented in SER Section 3.0.3.2.14. The
staff's evaluation of the One-Time Inspection Program is documented in SER
Section 3.0.3.1.17. On this basis, the staff finds that this aging effect is appropriate and will be
adequately managed by Water Chemistry Program and the One-Time Inspection Program.
Therefore, the staff finds that this line item is acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
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In LRA Table 3.4.2-2, the applicant proposed that sight glass exposed to air with borated water 
leakage-external would have no aging effect requiring management and, therefore would not 
require an aging management program. Air with borated water leakage-external is not an 
environment covered in GALL. However, there are similar environments covered in GALL such 
as glass exposed to treated borated water and no aging effect is identified for this combination 
of material and environment and no aging management is required. This conclusion is based on 
the fact that no failure due to an aging effect of glass components in environments free of 
hydrofluoric acid, caustics, or hot water have been recorded in industry at the temperatures or 
during the time periods of concern for extended operation. For this reason, the staff finds that 
these line items are acceptable. 
On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function(s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.4.2.3.3 Building Services Hot Water Heating System - Summary of Aging Management 
Evaluation - LRA Table 3.4.2-3 

The staff reviewed LRA Table 3.4.2-3, which summarizes the results of AMR evaluations for the 
building services hot water heating system component groups. 

In LRA Table 3.4.2-3, the applicant proposed to manage cumulative fatigue damage of steel 
and stainless steel bolting exposed to uncontrolled indoor air on the external surface as a TLAA. 
The staff verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this 
component. SER Section 4.3 documents the staffs review of the applicant's evaluation of this 
TLAA. 

In LRA Table 3.4.2-3 the applicant proposed to manage cracking of copper alloy >15% Zn 
exposed to treated water using the Water Chemistry and One-Time Inspection Programs. 
During its review, the staff noted that the applicant applied Note H to these items. The staff 
reviewed the AMR results line that references Note H and determined that the aging effect for 
the component type, material, and environment are not within the GALL Report. 

The staff noted that the applicant's proposed programs would be effective in preventing, 
monitoring, and detecting this aging effect because the Water Chemistry Program mitigates 
corrosion by ensuring that water chemistry parameters are kept within EPRI Guidelines that the 
staff has accepted. Furthermore, the One-Time Inspection Program verifies the effectiveness of 
the Water Chemistry Program by inspecting for the occurrence of the aging effects. The staff's 
evaluation of the Water Chemistry Program is documented in SER Section 3.0.3.2.14. The 
staff's evaluation of the One-Time Inspection Program is documented in SER 
Section 3.0.3.1.17. On this basis, the staff finds that this aging effect is appropriate and will be 
adequately managed by Water Chemistry Program arid the One-Time Inspection Program. 
Therefore, the staff finds that this line item is acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
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adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.4.2.3.4 Condensate System (Unit 1 only) - Summary of Aging Management Evaluation -
LRA Table 3.4.2-4

The staff reviewed LRA Table 3.4.2-4, which summarizes the results of AMR evaluations for the
condensate system (Unit 1 only) component groups.

In LRA Table 3.4.2-4, the applicant includes its plant-specific AMR items on exposure of
external austenitic stainless steel (including cast austenitic stainless steel or CASS) component
surfaces in the condensate system that are exposed to an outdoor air environment. The scope
of these AMR items are applicable to stainless steel bolting, piping, and tanks and CASS valve
bodies in the condensation system. In the AMR items for the stainless steel bolting, piping, and
the CASS valve bodies, the applicant states that there are not any aging effects requiring
management for the external component surfaces that are exposed to the outdoor air
environment. In the AMR item for the stainless steel tanks, the applicant assumed that the
external surfaces in the bottom of the tanks could be subject to loss of material (corrosion)
because of the potential for pooling to occur (where contaminants could accumulate) and at the
tank aluminum-to-stainless steel transition welds where loss of material could occur as a result
of galvanic corrosion. For these external tank surfaces, the applicant credited its External
Surfaces Monitoring Program to manage loss of material in the external component surfaces.

The staff noted that the stainless steel (including) components associated with these Footnote
G AMR items are exposed to externally outdoor air. GALL Volume 2 Table IX.D indicates that
the scope of outdoor air environments include exposure to weather conditions, including wind
and precipitation. The American Welding Society (AWS) "Welding Handbook," (Seventh Edition,
Volume 4, 1982, Library of Congress) identifies that austenitic stainless steel materials are
designed to be resistant to the phenomena of corrosion and oxidation primarily as a result of the
chromium and nickel-alloying contents. The SCC in stainless steel, which is considered
plausible in wetted corrosive environments with a temperature greater than 140 OF , will not
occur in the outside air environment. Thus, based on this information, the staff finds that the
applicant has provided an acceptable basis for concluding that the external surfaces and CASS
valve body surfaces are not subject to aging effects because any precipitation on the
component surfaces only occurs on an intermittent basis (which conforms to the staff's position
SRP-LR Section A. 1.2.1.7 for treating the precipitation as an abnormal event) and because the
stainless steel materials (including CASS) used to fabricate the components are designed to
resistant to the phenomena of corrosion and oxidation.

The staff noted that the applicant has conservatively assumed that the external surfaces of the
stainless steel tanks in the condensate system could be subject to loss of material as a result of
either galvanic corrosion or periodic water pooling and that the applicant credited its External
Surfaces Monitoring Program to manage the aging effect. The NRC's recommended program
elements in GALL AMP XI.36, "External Surfaces Monitoring" are applicable to the management
of loss of material in the external surfaces of steel (i.e. carbon steel, alloy steel, or cast iron
alloys) components. In the "scope of program" program element in GALL AMP XI.M36, the staff
takes the following position on using the visual examinations of this program to manage loss of
material in external component surfaces:
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adequately managed so that the intended function(s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21(a)(3). 

3.4.2.3.4 Condensate System (Unit 1 only) - Summary of Aging Management Evaluation -
LRA Table 3.4.2-4 

The staff reviewed LRA Table 3.4.2-4, which summarizes the results of AMR evaluations for the 
condensate system (Unit 1 only) component groups. 

In LRA Table 3.4.2-4, the applicant includes its plant-specific AMR items on exposure of 
external austenitic stainless steel (including cast austenitic stainless steel or CASS) component 
surfaces in the condensate system that are exposed to an outdoor air environment. The scope 
of these AMR items are applicable to stainless steel bolting, piping, and tanks and CASS valve 
bodies in the condensation system. In the AMR items for the stainless steel bolting, piping, and 
the CASS valve bodies, the applicant states that there are not any aging effects requiring 
management for the external component surfaces that are exposed to the outdoor air 
environment. In the AMR item for the stainless steel tanks, the applicant assumed that the 
external surfaces in the bottom of the tanks could be subject to loss of material (corrosion) 
because of the potential for pooling to occur (where contaminants could accumulate) and at the 
tank aluminum-to-stainless steel transition welds where loss of material could occur as a result 
of galvanic corrosion. For these external tank surfaces, the applicant credited its External 
Surfaces Monitoring Program to manage loss of material in the external component surfaces. 

The staff noted that the stainless steel (including) components associated with these Footnote 
G AMR items are exposed to externally outdoor air. GALL Volume 2 Table IX.D indicates that 
the scope of outdoor air environments include exposure to weather conditions, including wind 
and preCipitation. The American Welding Society (AWS) "Welding Handbook," (Seventh Edition, 
Volume 4, 1982, library of Congress) identifies that austenitic stainless steel materials are 
designed to be resistant to the phenomena of corrosion and oxidation primarily as a result of the 
chromium and nickel-alloying contents. The SCC in stainless steel, which is considered 
plausible in wetted corrosive environments with a temperature greater than 140 OF , will not 
occur in the outside air environment. Thus, based on this information, the staff finds that the 
applicant has provided an acceptable basis for concluding that the external surfaces and CASS 
valve body surfaces are not subject to aging effects because any precipitation on the 
component surfaces only occurs on an intermittent basis (which conforms to the staffs position 
SRP-LR Section A.1.2.1. 7 for treating the preCipitation as an abnormal event) and because the 
stainless steel materials (including CASS) used to fabricate the components are designed to 
resistant to the phenomena of corrosion and oxidation. 

The staff noted that the applicant has conservatively assumed that the external surfaces of the 
stainless steel tanks in the condensate system could be subject to loss of material as a result of 
either galvanic corrosion or periodic water pooling and that the applicant credited its External 
Surfaces Monitoring Program to manage the aging effect. The NRC's recommended program 
elements in GALL AMP X1,36, "External Surfaces Monitoring" are applicable to the management 
of loss of material in the external surfaces of steel (Le. carbon steel, alloy steel,or cast iron 
alloys) components. In the "scope of program" program element in GALL AMP XI.M36, the staff 
takes the following position on using the visual examinations of this program to manage loss of 
material in external component surfaces: 
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"Visual inspections are expected to identify loss of material due to general
corrosion in accessible steel components. Loss of material due to pitting and
crevice corrosion may not be detectable through these same visual inspections,
however, general corrosion is expected to be present and detectable such that,
should pitting and crevice corrosion exist, general corrosion will manifest itself as
visible rust or rust byproducts (e.g., discoloration or coating degradation) and be
detectable prior to any loss of intended function. Therefore, this program is
acceptable for use in inspecting for loss of material for general, pitting and
crevice corrosion."

Even though austenitic stainless steel materials (including CASS) are designed to be resistant
to corrosion and oxidation because of their nickel and chromium contents (Welding Handbook,
Volume 4, Seventh Edition), the staff finds that the applicant has taken a conservative position
in crediting its External Surfaces Monitoring Program to manage loss of material in these
austenitic stainless steel components because the stainless steel materials used in the
fabrication of these components are generally more resistant to a moist environment (such as
condensation) than are steel components and because the applicant will conservatively apply
the periodic visual examinations of the program to monitor for loss of material that may occur in
the external component surfaces that are exposed to outdoor air environment.

On the basis of its review, the staff finds that the applicant appropriately evaluated the AMR
results involving material, environment, AERMs, and AMP combinations that are not evaluated
in the GALL Report. The staff finds that the applicant has demonstrated that the effects of aging
will be adequately managed so that the intended function(s) will be maintained consistent with
the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3).

In LRA Table 3.4.2-4, the applicant proposed to manage loss of material of stainless steel and
aluminum tanks exposed to an internal environment of condensation using the Inspection of
Internal Surfaces in Miscellaneous Piping and Ducting Components Program. For these
components the applicant cites Note G, which indicates that environment is not in the GALL
Report for this component and material. The staff's evaluation of the Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components Program is documented in SER
Section 3.0.3.1.12. Although the GALL AMP XI.M38,"lnspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components," addresses only internal surfaces of steel
piping, the aging mechanism of general, pitting or crevice corrosion show similar characteristics
for all metallic materials. Thus, corrosion on stainless steel or aluminum internal surfaces will
look similar to corrosion on carbon steel surfaces. Since the applicant proposes to perform
visual inspection of internal surfaces during maintenance activities when the surfaces are made
accessible, or during periodic system and component surveillance tests, the staff finds that the
aging effect of loss of material in stainless steel and aluminum tanks exposed to an internal
environment of condensation will be adequately managed by using the Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components Program.

In LRA Table 3.4.2-4, the applicant proposed to manage loss of material of aluminum tanks
exposed to a soil external environment using the One-Time Inspection Program. During its
review, the staff noted that the applicant applied Note G to this item. The staff reviewed the
AMR results line that references Note G. The One-Time Inspection Program was reviewed by
the staff in SER Section 3.0.3.1.17. Soil is not an environment covered in the GALL Report for
loss of material of aluminum tanks. However, the staff's evaluation of the program finds that it
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"Visual inspections are expected to identify loss of material due to general 
corrosion in accessible steel components. Loss of material due to pitting and 
crevice corrosion may not be detectable through these same visual inspections, 
however, general corrosion is expected to be present and detectable such that, 
should pitting and crevice corrosion exist, general corrosion will manifest itself as 
visible rust or rust byproducts (e.g., discoloration or coating degradation) and be 
detectable prior to any loss of intended function. Therefore, this program is 
acceptable for use in inspecting for loss of material for general, pitting and 
crevice corrosion." 

Even though austenitic stainless steel materials (including CASS) are designed to be resistant 
to corrosion and oxidation because of their nickel and chromium contents (Welding Handbook, 
Volume 4, Seventh Edition), the staff finds that the applicant has taken a conservative position 
in crediting its External Surfaces Monitoring Program to manage loss of material in these 
austenitic stainless steel components because the stainless steel materials used in the 
fabrication of these components are generally more resistant to a moist environment (such as 
condensation) than are steel components and because the applicant will conservatively apply 
the periodic visual examinations of the program to monitor for loss of material that may occur in 
the external component surfaces that are exposed to outdoor air environment. 

On the basis of its review, the staff finds that the applicant appropriately evaluated the AMR 
results involving material, environment, AERMs, and AMP combinations that are not evaluated 
in the GALL Report. The staff finds that the applicant has demonstrated that the effects of aging 
will be adequately managed so that the intended function(s) will be maintained consistent with 
the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

In LRA Table 3.4.2-4, the applicant proposed to manage loss of material of stainless steel and 
aluminum tanks exposed to an internal environment of condensation using the Inspection of 
Internal Surfaces in Miscellaneous Piping and Ducting Components Program. For these 
components the applicant cites Note G, which indicates that environment is not in the GALL 
Report for this component and material. The staffs evaluation of the Inspection of Internal 
Surfaces in Miscellaneous Piping and Ducting Components Program is documented in SER 
Section 3.0.3.1.12. Although the GALL AMP XI.M38,"lnspection of Internal Surfaces in 
Miscellaneous Piping and Ducting Components," addresses only internal surfaces of steel 
piping, the aging mechanism of general, pitting or crevice corrosion show similar characteristics 
for all metallic materials. Thus, corrosion on stainless steel or aluminum internal surfaces will 
look similar to corrosion on carbon steel surfaces. Since the applicant proposes to perform 
visual inspection of internal surfaces during maintenance activities when the surfaces are made 
accessible, or during periodiC system and component surveillance tests, the staff finds that the 
aging effect of loss of material in stainless steel and aluminum tanks exposed to an internal 
environment of condensation will be adequately managed by using the Inspection of Internal 
Surfaces in Miscellaneous Piping and Ducting Components Program. 

In LRA Table 3.4.2-4, the applicant proposed to manage loss of material of aluminum tanks 
exposed to a soil external environment using the One-Time Inspection Program. During its 
review, the staff noted that the applicant applied Note G to this item. The staff reviewed the 
AMR results line that references Note G. The One-Time Inspection Program was reviewed by 
the staff in SER Section 3.0.3.1.17. Soil is not an environment covered in the GALL Report for 
loss of material of aluminum tanks. However, the staff's evaluation of the program finds that it 
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would be effective in detecting this aging effect because it would perform visual inspections of
the external tank surfaces exposed to soil by volumetric examination prior to the period of
extended operation. On this basis, the staff finds that this aging effect will be adequately
managed by the One-Time Inspection Program.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report.

The staff finds that the applicant has demonstrated that the effects of aging will be adequately
managed so that the intended function(s) will be maintained consistent with the CLB for the
period of extended operation, as required by 10 CFR 54.21 (a)(3).

3.4.2.3.5 Glycol Heating System (Unit 1 only) - Summary of Aging Management Evaluation -
LRA Table 3.4.2-5

The staff reviewed LRA Table 3.4.2-5, which summarizes the results of AMR evaluations for the
glycol heating system (Unit 1 only) component groups.

In LRA Table 3.4.2-5, the applicant proposed to manage cumulative fatigue damage of steel
bolting exposed to uncontrolled indoor air on the external surface as a TLAA. The staff verified
that in LRA Section 4.3 the applicant provided its TLAA evaluation for this component. SER
Section 4.3 documents the staff's review of the applicant's evaluation of this TLAA.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21 (a)(3).

3.4.2.3.6 Main Feedwater System - Summary of Aging Management Evaluation -
LRA Table 3.4.2-6

The staff reviewed LRA Table 3.4.2-6, which summarizes the results of AMR evaluations for the
main feedwater system component groups.

In LRA Table 3.4.2-6, the applicant proposed to manage cumulative fatigue damage of stainless
steel bolting exposed to uncontrolled indoor air on the external surface and stainless steel
piping, tubing and valve bodies exposed to treated water >60°C (>140°F) as a TLAA. The staff
verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this component.
SER Section 4.3 documents the staffs review of the applicant's evaluation of this TLAA.

In LRA Table 3.4.2-6, the applicant proposed to manage cumulative fatigue damage of steel
bolting exposed to uncontrolled indoor air on the external surface as a TLAA. The staff verified
that in LRA Section 4.3 the applicant provided its TLAA evaluation for this component. SER
Section 4.3 documents the staffs review of the applicant's evaluation of this TLAA.

In LRA Table 3.4.2-6, the applicant proposed to manage cumulative fatigue damage of
nickel-alloy flexible hoses exposed treated water as a TLAA. The staff verified that in LRA

3-540

would be effective in detecting this aging effect because it would perform visual inspections of 
the external tank surfaces exposed to soil by volumetric examination prior to the period of 
extended operation. On this basis, the staff finds thatthis aging effect will be adequately 
managed by the One-Time Inspection Program. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. 

The staff finds that the applicant has demonstrated that the effects of aging will be adequately 
managed so that the intended function( s) will be maintained consistent with the CLB for the 
period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.4.2.3.5 Glycol Heating System (Unit 1 only) - Summary of Aging Management Evaluation -
LRA Table 3.4.2-5 

The staff reviewed LRA Table 3.4.2-5, which summarizes the results of AMR evaluations for the 
glycol heating system (Unit 1 only) component groups. 

In LRA Table 3.4.2-5, the applicant proposed to manage cumulative fatigue damage of steel 
bolting exposed to uncontrolled indoor air on the external surface as a TLAA. The staff verified 
that in LRA Section 4.3 the applicant provided its TLAA evaluation for this component. SER 
Section 4.3 documents the staff's review of the applicant's evaluation of this TLAA. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function(s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.4.2.3.6 Main Feedwater System - Summary of Aging Management Evaluation -
LRA Table 3.4.2-6 

The staff reviewed LRA Table 3.4.2-6, which summarizes the results of AMR evaluations for the 
main feedwater system component groups. 

In LRA Table 3.4.2-6, the applicant proposed to manage cumulative fatigue damage of stainless 
steel bolting exposed to uncontrolled indoor air on the external surface and stainless steel 
piping, tubing and valve bodies exposed to treated water >60°C (>140°F) as a TLAA. The staff 
verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this component. 
SER Section 4.3 documents the staff's review of the applicant's evaluation of this TLAA. 

In LRA Table 3.4.2-6, the applicant proposed to manage cumulative fatigue damage of steel 
bolting exposed to uncontrolled indoor air on the external surface as a TLAA. The staff verified 
that in LRA Section 4.3 the applicant provided its TLAA evaluation for this component. SER 
Section 4.3 documents the staff's review of the applicant's evaluation of this TLAA. 

In LRA Table 3.4.2-6, the applicant proposed to manage cumulative fatigue damage of 
nickel-alloy flexible hoses exposed treated water as a TLAA. The staff verified that in LRA 
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Section 4.3 the applicant provided its TLAA evaluation for this component. SER Section 4.3
documents the staffs review of the applicant's evaluation of this TLAA.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report.

The staff finds that the applicant has demonstrated that the effects of aging will be adequately
managed so that the intended function(s) will be maintained consistent with the CLB for the
period of extended operation, as required by 10 CFR 54.21(a)(3).

3.4.2.3.7 Main Steam System - Summary of Aging Management Evaluation -
LRA Table 3.4.2-7

The staff reviewed LRA Table 3.4.2-7, which summarizes the results of AMR evaluations for the
main steam system component groups.

In LRA Table 3.4.2-7, the applicant proposed to manage cumulative fatigue damage of steel
bolting exposed to uncontrolled indoor air on the external surface as a TLAA. The staff verified
that in LRA Section 4.3 the applicant provided its TLAA evaluation for this component. SER
Section 4.3 documents the staffs review of the applicant's evaluation of this TLAA.

In LRA Table 3.4.2-7, the applicant proposed to manage cumulative fatigue damage of stainless
steel tubing and valve bodies and nickel-alloy flexible hoses exposed to treated water >60°C
(>1400 F) as a TLAA. The staff verified that in LRA Section 4.3 the applicant provided its TLAA
evaluation for this component. SER Section 4.3 documents the staffs review of the applicant's
evaluation of this TLAA.

In LRA Table 3.4.2-7, the applicant proposed to manage cumulative fatigue damage of cast
austenitic stainless steel valve bodies exposed to treated water >2500C (>4820F) as a TLAA.
The staff verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this
component. SER Section 4.3 documents the staffs review of the applicant's evaluation of this
TLAA.

In LRA Table 3.4.2-7, the applicant proposed that the nickel-alloy flexible hoses in the main
steam system do not have any aging effects requiring management (AERMs) for the external
surfaces that are exposed to an air with borated water leakage environment and do not need
any aging management programs for the period of extended operation.

The staff noted that the American Welding Society (AWS) "Welding Handbook," (Seventh
Edition, Volume 4, 1982, Library of Congress) identifies that nickel chromium alloy materials that
are alloyed with iron, molybdenum, tungsten, cobalt or copper in various combinations have
improved corrosion resistance. Thus, based on this information, the staff finds that the applicant
has provided an acceptable basis for concluding that these nickel-alloy flexible hoses do not
have any AERMs for the external surfaces that are exposed to an external air with borated
water leakage environment because the alloying contents of these components are designed to
be resistant to the phenomena of corrosion and oxidation.
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Section 4.3 the applicant provided its TLAA evaluation for this component. SER Section 4.3 
documents the staffs review of the applicant's evaluation of this TLAA. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. 

The staff finds that the applicant has demonstrated that the effects of aging will be adequately 
managed so that the intended function(s) will be maintained consistent with the CLB for the 
period of extended operation, as required by 10 CFR 54.21 (a}(3). 

3.4.2.3.7 Main Steam System - Summary of Aging Management Evaluation
LRA Table 3.4.2-7 

The staff reviewed LRA Table 3.4.2-7, which summarizes the results of AMR evaluations for the 
main steam system component groups. 

In LRA Table 3.4.2-7, the applicant proposed to manage cumulative fatigue damage of steel 
bolting exposed to uncontrolled indoor air on the external surface as a TLAA. The staff verified 
that in LRA Section 4.3 the applicant provided its TLAA evaluation for this component. SER 
Section 4.3 documents the staffs review of the applicant's evaluation of this TLAA. 

In LRA Table 3.4.2-7, the applicant proposed to manage cumulative fatigue damage of stainless 
steel I tubing and valve bodies and nickel-alloy flexible hoses exposed to treated water >60°C 
(>140°F) as a TLAA. The staff verified that in LRA Section 4.3 the applicant provided its TLAA 
evaluation for this component. SER Section 4.3 documents the staffs review of the applicant's 
evaluation of this TLAA. 

In LRA Table 3.4.2-7, the applicant proposed to manage cumulative fatigue damage of cast 
austenitic stainless steel valve bodies exposed to treated water >250°C (>482°F) as a TLAA. 
The staff verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this 
component. SER Section 4.3 documents the staffs review of the applicant's evaluation of this 
TLAA. 

In LRA Table 3.4.2-7, the applicant proposed that the nickel-alloy flexible hoses in the main 
steam system do not have any aging effects requiring management (AERMs) for the external 
surfaces that are exposed to an air with borated water leakage environment and do not need 
any aging management programs for the period of extended operation. 

The staff noted that the American Welding Society (AWS) "Welding Handbook," (Seventh 
Edition, Volume 4,1982, Library of Congress) identifies that nickel chromium alloy materials that 
are alloyed with iron, molybdenum, tungsten, cobalt or copper in various combinations have 
improved corrosion resistance. Thus, based on this information, the staff finds that the applicant 
has provided an acceptable basis for concluding that these nickel-alloy flexible hoses do not 
have any AERMs for the external surfaces that are exposed to an external air with borated 
water leakage environment because the alloying contents of these components are designed to 
be resistant to the phenomena of corrosion and oxidation. 
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On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.4.2.3.8 Main Turbine and Condenser System - Summary of Aging Management Evaluation -
LRA Table 3.4.2-8

The staff reviewed LRA Table 3.4.2-8, which summarizes the results of AMR evaluations for the
main turbine and condenser system component groups.

In LRA Table 3.4.2-8, the applicant proposed to manage loss of material of the gray cast iron
trap body exposed to condensation - external, using the Selective Leaching of Materials
Inspection Program (B.2.36). The Selective Leaching of Materials Inspection Program was
reviewed by the staff in SER Section 3.0.3.z. Condenstation - external is not an environment
covered in GALL. However, there are similar environments covered in the GALL Report for gray
cast iron where loss of material is the aging effect requiring management and Selective
Leaching of Materials (XI.M33) is the AMP. Because the environment, condensation - external,
is similar to environments listed in the GALL Report, such as treated water, raw water, and
closed cycle cooling water, the staff finds that this line item is acceptable.

In LRA Table 3.4.2-8, the applicant proposed to manage loss of material of stainless steel piping
and valve bodies exposed to an internal environment of condensation using the Inspection of
Internal Surfaces in Miscellaneous Piping and Ducting Components Program. For these
components the applicant cites Note G, which indicates that the environment is not in the GALL
Report for this component and material. The staff's evaluation of the Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components Program is documented in SER
Section 3.0.3.1.12. Although the GALL AMP XI.M38, "Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components," addresses only internal surfaces of steel
piping, the aging mechanism of general, pitting or crevice corrosion show similar characteristics
for all metallic materials. Thus, corrosion on stainless steel or aluminum internal surfaces will
look similar to corrosion on carbon steel surfaces. Since the applicant proposes to perform
visual inspection of internal surfaces during maintenance activities when the surfaces are made
accessible, or during periodic system and component surveillance tests, the staff finds that the
aging effect of loss of material in stainless steel piping and valve bodies exposed to an interior
environment of condensation will be adequately managed by using the Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components Program.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).
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On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function( s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21(a)(3). 

3.4.2.3.8 Main Turbine and Condenser System - Summary of Aging Management Evaluation -
LRA Table 3.4.2-8 

The staff reviewed LRA Table 3.4.2-8, which summarizes the results of AMR evaluations for the 
main turbine and condenser system component groups. 

In LRA Table 3.4.2-8, the applicant proposed to manage loss of material of the gray cast iron 
trap body exposed to condensation - external, using the Selective Leaching of Materials 
Inspection Program (B.2.36). The Selective Leaching of Materials Inspection Program was 
reviewed by the staff in SER Section 3.0.3.z. Condenstation - external is not an environment 
covered in GALL. However, there are similar environments covered in the GALL Report for gray 
cast iron where loss of material is the aging effect requiring management and Selective 
Leaching of Materials (XI.M33) is the AMP. Because the environment, condensation - external, 
is similar to environments listed in the GALL Report, such as treated water, raw water, and 
closed cycle cooling water, the staff finds that this line item is acceptable. 

In LRA Table 3.4.2-8, the applicant proposed to manage loss of material of stainless steel piping 
and valve bodies exposed to an internal environment of condensation using the Inspection of 
Internal Surfaces in Miscellaneous Piping and Ducting Components Program. For these 
components the applicant cites Note G, which indicates that the environment is not in the GALL 
Report for this component and material. The staffs evaluation of the Inspection of Internal 
Surfaces in Miscellaneous Piping and Ducting Components Program is documented in SER 
Section 3.0.3.1.12. Although the GALL AMP XI.M38, "Inspection of Internal Surfaces in 
Miscellaneous Piping and Ducting Components," addresses only internal surfaces of steel 
piping, the aging mechanism of general, pitting or crevice corrosion show similar characteristics 
for all metallic materials. Thus, corrosion on stainless steel or aluminum internal surfaces will 
look similar to corrosion on carbon steel surfaces. Since the applicant proposes to perform 
visual inspection of internal surfaces during maintenance activities when the surfaces are made 
accessible, or during periodic system and component surveillance tests, the staff finds that the 
aging effect of loss of material in stainless steel piping and valve bodies exposed to an interior 
environment of condensation will be adequately managed by using the Inspection of Internal 
Surfaces in Miscellaneous Piping and Ducting Components Program. . 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function(s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21(a)(3). 
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3.4.2.3.9 Steam Generator Blowdown System - Summary of Aging Management Evaluation -
LRA Table 3.4.2-9

The staff reviewed LRA Table 3.4.2-9, which summarizes the results of AMR evaluations for the
steam generator blowdown system component groups.

In LRA Table 3.4.2-9, the applicant proposed to manage cumulative fatigue damage of stainless
steel piping and valve bodies exposed to treated water >600 C (>1400 F) as a TLAA.

The staff verified that in LRA Section 4.3 the applicant provided its TLAA evaluation for this
component. SER Section 4.3 documents the staff s review of the applicant's evaluation of this
TLAA.

In LRA Table 3.4.2-9, the applicant proposed to manage cumulative fatigue damage of cast
austenitic stainless steel valve bodies (BVPS Unit 2) exposed to treated water >2500C (>482°F)
as a TLAA. The staff verified that in LRA Section 4.3 the applicant provided its TLAA evaluation
for this component. SER Section 4.3 documents the staffs review of the applicant's evaluation
of this TLAA.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.4.2.3.10 Water Treatment System - Summary of Aging Management Evaluation -
LRA Table 3.4.2-10

The staff reviewed LRA Table 3.4.2-10, which summarizes the results of AMR evaluations for
the water treatment system component groups.

In LRA Table 3.4.2-10, the applicant includes its plant-specific AMR items on exposure of
external austenitic stainless steel (including cast austenitic stainless steel or CASS) component
surfaces in the water treatment system that are exposed to an outdoor air environment. The
scope of these AMR items are applicable to stainless steel bolting, piping, and tanks in the
water treatment system. In the AMR items for the stainless steel bolting and piping, the
applicant states that there are not any aging effects requiring management for the external
component surfaces that are exposed to the outdoor air environment. In the AMR item for the
stainless steel tanks, the applicant assumed that the external surfaces in the bottom of the tanks
could be subject to loss of material (corrosion) because of the potential for pooling to occur
(where contaminants could accumulate) and at the tank aluminum-to-stainless steel transition
welds where loss of material could occur as a result of galvanic corrosion. For these external
tank surfaces, the applicant credited its External Surfaces Monitoring Program to manage loss
of material in the external component surfaces.
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The staff reviewed LRA Table 3.4.2-9, which summarizes the results of AMR evaluations for the 
steam generator blowdown system component groups. 

In LRA Table 3.4.2-9, the applicant proposed to manage cumulative fatigue damage of stainless 
steel piping and valve bodies exposed to treated water >60°C (>140°F) as a TLAA. 
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adequately managed so that the intended function( s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21(a)(3). 

3.4.2.3.10 Water Treatment System - Summary of Aging Management Evaluation -
LRA Table 3.4.2-10 

The staff reviewed LRA Table 3.4.2-10, which summarizes the results of AMR evaluations for 
the water treatment system component groups. 

In LRA Table 3.4.2-10, the applicant includes its plant-specific AMR items on exposure of 
external austenitic stainless steel (including cast austenitic stainless steel or CASS) component 
surfaces in the water treatment system that are exposed to an outdoor air environment. The 
scope of these AMR items are applicable to stainless steel bolting, piping, and tanks in the 
water treatment system. In the AMR items for the stainless steel bolting and piping, the 
applicant states that there are not any aging effects requiring management for the external 
component surfaces that are exposed to the outdoor air environment. In the AMR item for the 
stainless steel tanks, the applicant assumed that the external surfaces in the bottom of the tanks 
could be subject to loss of material (corrosion) because of the potential for pooling to occur 
(where contaminants could accumulate) and at the tank aluminum-to-stainless steel transition 
welds where loss of material could occur as a result of galvanic corrosion. For these external 
tank surfaces, the applicant credited its External Surfaces Monitoring Program to manage loss 
of material in the external component surfaces. 
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The staff noted that the stainless steel (including) components associated with these Footnote
G AMR items are exposed to externally outdoor air. The staff also noted that GALL Volume 2
Table IX.D indicates that the scope of outdoor air environments include exposure to weather
conditions, including wind and precipitation. The American Welding Society (AWS) "Welding
Handbook," (Seventh Edition, Volume 4, 1982, Library of Congress) identifies that austenitic
stainless steel materials are designed to be resistant to the phenomena of corrosion and
oxidation primarily as a result of the chromium and nickel-alloying contents. The SCC in
stainless steel, which is considered plausible in wetted corrosive environments with a
temperature greater than 140 ElF, will not occur in the outside air environment. Thus, based on
this information, the staff finds that the applicant has provided an acceptable basis for
concluding that these external stainless steel bolting and piping surfaces and CASS valve body
surfaces are not subject to aging effects because the any precipitation on the component
surfaces only occurs on an intermittent basis (which conforms to the staffs position SRP-LR
Section A. 1.2.1.7 for treating the precipitation as an abnormal event) and because the stainless
steel materials (including CASS) used to fabricate the components are designed to resistant to
the phenomena of corrosion and oxidation.

The staff noted that the applicant has conservatively assumed that the external surfaces of the
stainless steel tanks in the water treatment system could be subject to loss of material as a
result of either galvanic corrosion or periodic water pooling and that the applicant credited its
External Surfaces Monitoring Program to manage the aging effect. The NRC's recommended
program elements in GALL AMP XI.36, "External Surfaces Monitoring" are applicable to the
management of loss of material in the external surfaces of steel (i.e. carbon steel, alloy steel, or
cast iron alloys) components. In the "scope of program" program element in GALL AMP XI.M36,
the staff takes the following position on using the visual examinations of this program to manage
loss of material in external component surfaces:

"Visual inspections are expected to identify loss of material due to general
corrosion in accessible steel components. Loss of material due to pitting and
crevice corrosion may not be detectable through these same visual inspections,
however, general corrosion is expected to be present and detectable such that,
should pitting and crevice corrosion exist, general corrosion will manifest itself as
visible rust or rust byproducts (e.g., discoloration or coating degradation) and be
detectable prior to any loss of intended function. Therefore, this program is
acceptable for use in inspecting for loss of material for general, pitting and
crevice corrosion."

Even though austenitic stainless steel materials (including CASS) are designed to be resistant
to corrosion and oxidation because of their nickel and chromium contents (Welding Handbook,
Volume 4, Seventh Edition), the staff finds that the applicant has taken a conservative position
in crediting its External Surfaces Monitoring Program to manage loss of material in these
austenitic stainless steel components because the stainless steel materials used in the
fabrication of these components are generally more resistant to a moist environment (such as
condensation) than are steel components and because the applicant will conservatively apply
the periodic visual examinations of the program to monitor for loss of material that may occur in
the external component surfaces that are exposed to outdoor air environment.

In LRA Table 3.4.2-10, the applicant identified no aging effects for stainless steel piping
exposed to an exterior environment of outdoor air. The staff finds that stainless steel material is
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management of loss of material in the external surfaces of steel (Le. carbon steel, alloy steel, or 
cast iron alloys) components. In the "scope of program" program element in GALL AMP XI.M36, 
the staff takes the following position on using the visual examinations of this program to manage 
loss of material in external component surfaces: 

"Visual inspections are expected to identify loss of material due to general 
corrosion in accessible steel components. Loss of material due to pitting and 
crevice corrosion may not be detectable through these same visual inspections, 
however, general corrosion is expected to be present and detectable such that, 
should pitting and crevice corrosion exist, general corrosion will manifest itself as 
visible rust or rust byproducts (e.g., discoloration or coating degradation) and be 
detectable prior to any loss of intended function. Therefore, this program is 
acceptable for use in inspecting for loss of material for general, pitting and 
crevice corrosion." 

Even though austenitic stainless steel materials (including CASS) are designed to be resistant 
to corrosion and oxidation because of their nickel and chromium contents (Welding Handbook, 
Volume 4, Seventh Edition), the staff finds that the applicant has taken a conservative position 
in crediting its External Surfaces Monitoring Program to manage loss of material in these 
austenitic stainless steel components because the stainless steel materials used in the 
fabrication of these components are generally more resistant to a moist environment (such as 
condensation) than are steel components and because the applicant will conservatively apply 
the periodic visual examinations of the program to monitor for loss of material that may occur in 
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In LRA Table 3.4.2-10, the applicant identified no aging effects for stainless steel piping 
exposed to an exterior environment of outdoor air. The staff finds that stainless steel material is 
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susceptible to aging only if exposed to an aggressive chemical, salt water or buried
environments. In a normal atmosphere environment, where rain water would tend to wash the
exterior surface material rather than concentrate contaminants, the stainless steel material will
have no aging effects. The SCC in stainless steel, which is considered plausible in wetted
corrosive environments with a temperature greater than 140 OF, will not occur in the outside air
environment. On this basis, the staff finds that stainless steel in an outside air environment
exhibits no aging effect, and that the component or structure will remain capable of performing
its intended functions consistent with the CLB during the period of extended operation.

In LRA Table 3.3.2-10, the applicant proposed to manage loss of material of stainless steel tank
in an external environment of outdoor air using the External Surfaces Monitoring Program. The
applicant identified this aging effect for stainless steel material because water pooling can occur
at the base of the tank and can result in a concentration of contaminants. The staffs evaluation
of the External Surfaces Monitoring Program is documented in SER Section 3.0.3.1.9. The LRA
states that this program is consistent with GALL AMP XI.M36, "External Surfaces Monitoring
Program." However, GALL AMP XI.M36 is recommended for managing the aging effect of loss
of material of carbon steel components only. The staff issued RAI B.2.15-1C requesting the
applicant to justify using the External Surfaces Monitoring Program to manage loss of material
of stainless steel components. The RAI response is evaluated in SER Section 3.0.3.1.9 and is
found acceptable.

In LRA Table 3.4.2-10, the applicant proposed to manage loss of material of stainless steel
piping and valve bodies exposed to an internal environment of condensation using the
Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components Program. For
these components the applicant cites Note G, which indicates that the environment is not in the
GALL Report for this component and material. The staffs evaluation of the Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components Program is documented in SER
Section 3.0.3.1.12. Although the GALL AMP XI.M38, "Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components," addresses only internal surfaces of steel
piping, the aging mechanism of general, pitting or crevice corrosion show similar characteristics
for all metallic materials. Thus, corrosion on stainless steel or aluminum internal surfaces will
look similar to corrosion on carbon steel surfaces. Since the applicant proposes to perform
visual inspection of internal surfaces during maintenance activities when the surfaces are made
accessible, or during periodic system and component surveillance tests, the staff finds that the
aging effect of loss of material in stainless steel piping and valve body exposed to an interior
environment of condensation will be adequately managed by using the Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components Program.

In LRA Table 3.4.2-10, the applicant proposed that sight glass and tank exposed to
condensation would have no aging effect requiring management and, there would be no aging
management program. Condensation is not an environment covered in GALL. However, there
are similar environments covered in GALL such as glass exposed to raw water and treated
water and no aging effect is identified for this combination of material and environment and no
aging management is required. This conclusion is based on the fact that no failure due to an
aging effect of glass components in environments free of hydrofluoric acid, caustics, or hot
water have been recorded in industry at the temperatures or during the time periods of concern
for extended operation. For this reason, the staff finds that these line items are acceptable.
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On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.4.3 Conclusion

The staff concludes that the applicant has provided sufficient information to demonstrate that
the effects of aging for the steam and power conversion systems components within the scope
of license renewal and subject to an AMR will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3).

3.5 Aging Management of Containments, Structures, and Component Supports

This Section of the SER documents the staff's review of the applicant's AMR results for the
containments, structures and component supports components and component groups of:

* Alternate Intake Structure (Common)
• Auxiliary Building
* Boric Acid Tank Building (Unit 1 only)
* Cable
* Chemical Addition Building (Unit 1 only)
* Condensate Polishing Building (Unit 2 only)
* Control Building (Unit 2 only)
• Decontamination Building
* Diesel Generator Building
* Emergency Outfall Structure (Unit 2 only)
* Emergency Response Facility Diesel Generator Building (Common)
• Emergency Response Facility Substation Building (Common)
* Equipment Hatch Platform
* Fuel Building
* Gaseous Waste Storage Vault
* Guard House (Common)
* Intake Structure (Common)
* Main Steam and Cable Vault
* Pipe Tunnel
* Primary Demineralized Water Storage Tank Pad and Enclosure
* Primary Water Storage Building (Unit 1 only)
* Reactor Containment Building
• Refueling Water Storage Tank and Chemical Addition Tank Pad and Surroundings
* Relay Building (Common)
* Safeguards Building
* Service Building
* Solid Waste Building (Unit 1 only)
* South Office and Shops Building (Common)
* Steam Generator Drain Tank Structure (Unit 1 only)
* Switchyard (Common)
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Fuel Building 
Gaseous Waste Storage Vault 
Guard House (Common) 
Intake Structure (Common) 
Main Steam and Cable Vault 
Pipe Tunnel 
Primary Demineralized Water Storage Tank Pad and Enclosure 
Primary Water Storage Building (Unit 1 only) 
Reactor Containment Building 
Refueling Water Storage Tank and Chemical Addition Tank Pad and Surroundings 
Relay Building (Common) 
Safeguards Building 
Service Building 
Solid Waste Building (Unit 1 only) 
South Office and Shops Building (Common) 
Steam Generator Drain Tank Structure (Unit 1 only) 
Switchyard (Common) 
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* Turbine Building
* Valve Pit
* Waste Handling Building (Unit 2 only)
* Water Treatment Building (Unit 1 only)
* Yard Structures
• Bulk Structural Commodities

3.5.1 Summary of Technical Information in the Application

In LRA Section 3.5 the applicant provides AMR results for the containments, structures and
component supports. LRA Table 3.5.1, "Summary of Aging Management Evaluations in
Chapters II and III of NUREG-1801 for Containments, Structures, and Component Supports," is
the applicant's summary comparison of the applicant's AMRs with those evaluated in the GALL
Report for the containments, structures and component supports

As stated in the LRA, the applicant's AMRs evaluated and incorporated applicable plant-specific
and industry operating experience in the determination of AERMs. The plant-specific evaluation
included condition reports and discussions with appropriate site personnel to identify AERMs.
The applicant's review of industry operating experience included a review of the GALL Report
and operating experience issues identified since the issuance of the GALL Report.

3.5.2 Staff Evaluation

The staff reviewed LRA Section 3.5 to determine whether the applicant provided sufficient
information to demonstrate that the effects of aging for the containments, structures, and
component supports within the scope of license renewal and subject to an AMR, will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

The staff conducted a review of the AMRs to ensure the applicant's claim that certain AMRs
were consistent with the GALL Report. The staff did not repeat its review of the matters
described in the GALL Report; however, the staff did verify that the material presented in the
LRA was applicable and that the applicant identified the appropriate GALL Report AMRs. The
staff's evaluations of the following programs are credited for managing the aging effects related
to the structures and component supports:

0 Structures Monitoring Program

0 Masonry Wall Program

* Boric Acid Corrosion

* Fire Protection

* Water Chemistry Program

* 10 CFR Part 50, Appendix J

* ASME Section Xl, Subsection IWE

* ASME Section XI, Subsection IWF
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• Turbine Building 
• Valve Pit 
• Waste Handling Building (Unit 2 only) 
• Water Treatment Building (Unit 1 only) 
• Yard Structures 
• Bulk Structural Commodities 

3.5.1 Summary of Technical Information in the Application 

In LRA Section 3.5 the applicant provides AMR results for the containments, structures and 
component supports. LRA Table 3.5.1, "Summary of Aging Management Evaluations in 
Chapters II and III of NUREG-1801 for Containments, Structures, and Component Supports," is 
the applicant's summary comparison of the applicant's AMRs with those evaluated in the GALL 
Report for the containments, structures and component supports 

As stated in the LRA, the applicant's AMRs evaluated and incorporated applicable plant-specific 
and industry operating experience in the determination of AERMs. The plant-specific evaluation 
included condition reports and discussions with appropriate site personnel to identify AERMs. 
The applicant's review of industry operating experience included a review of the GALL Report 
and operating experience issues identified since the issuance of the GALL Report. 

3.5.2 Staff Evaluation 

The staff reviewed LRA Section 3.5 to determine whether the applicant provided sufficient 
information to demonstrate that the effects of aging for the containments, structures, and 
component supports within the scope of license renewal and subject to an AMR, will be 
adequately managed so that the intended function(s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21(a)(3). 

The staff conducted a review of the AMRs to ensure the applicant's claim that certain AMRs 
were consistent with the GALL Report. The staff did not repeat its review of the matters 
described in the GALL Report; however, the staff did verify that the material presented in the 
LRA was applicable and that the applicant identified the appropriate GALL Report AMRs. The 
staff's evaluations of the following programs are credited for managing the aging effects related 
to the structures and component supports: 

• Structures Monitoring Program 

• Masonry Wall Program 

• Boric Acid Corrosion 

• Fire Protection 

• Water Chemistry Program 

• 10 CFR Part 50, Appendix J 

• ASME Section XI, Subsection IWE 

• ASME Section XI, Subsection IWF 
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* ASME Section Xl, Subsection IWL

* Electrical Wooden Poles/Structures Inspection (Unit 2 only)

* Inspection of Overhead Heavy Load and Light Load (Related to Refueling) Handling
Systems

Settlement Monitoring (Unit 2 only)

The staff's evaluations of the above AMPs are documented in SER Section 3.0.3. Details of the
staffs evaluation of AMR results consistent with the GALL Report are documented in SER
Section 3.5.2.1.

In the review, the staff also selected AMRs consistent with the GALL Report and for which
further evaluation is recommended. The staff confirmed that the applicant's further evaluations
were consistent with the SRP-LR Section 3.5.2.2 acceptance criteria. The staffs review
evaluations are documented in SER Section 3.5.2.2.

The staff also conducted a technical review of the remaining AMRs that were not consistent
with, or not addressed in, the GALL Report. The technical review evaluated whether all
plausible aging effects have been identified and whether' the aging effects listed were
appropriate for the material-environment combinations specified. The staffs evaluations are
documented in SER Section 3.5.2. Finally, the staff reviewed the AMP summary descriptions in
the UFSAR supplement to ensure that they provided an adequate description of the programs
credited with managing or monitoring aging for the structures and component suipports.

Table 3.5-1 summarizes the staff's evaluation of components, aging effects. or. mechanisms, and
AMPs listed in LRA Section 3.5 and addressed in the GALL Report.

Table 3.5-1 Staff Evaluation for Containments, Structures and Component Supports in
the GALL Report

I
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• ASME Section XI, Subsection IWL 

• Electrical Wooden Poles/Structures Inspection (Unit 2 only) 

• Inspection of Overhead Heavy Load and Light Load (Related to Refueling) Handling 
Systems 

• Settlement Monitoring (Unit 2 only) 

The staff's evaluations of the above AMPs are documented in SER Section 3.0.3. Details of the 
staff's evaluation of AMR results consistent with the GALL Report are documented in SER 
Section 3.5.2.1. 

In the review, the staff also selected .A.MRs consistent with the GALL Report and (for which 
further evaluation is recommended. The staff confirmed that the applicant's further evaiuations 
were consistent with the SRP-LR Section 3.5.2.2 acceptance criteria. The staff's review 
evalu(3tions are documented in SER Section 3.5.2.2.. . I 

. . , 

,.The staff also conducted a technical review of therernaining AMRs thatwere not consistent 
with, or not addressed in, the GALL Report. The techniCal rev.lew evaluated whether all 
plausible aging effects have been identified and whether'the aging effects listed were 
appropriate for the mate"i'ial-environment combinations specified. The staff's evaluations are 
documented in SER Section 3.5.2. ~inally, the staff r:eviewedthe AMP summary descriptions in 
the UFSAR supplement to ensure that they provided an adequate description of the programs 
credited.with managing or monitoring aging for the structures. and comppnent supports . 

. Table 3.5-1 summarizes thestaff's~valuation of components, aging effect~ or, mechanisms, and 
AMPs listed in, LRA Section 3.5 and addressed in the GALL Report. 

Table 3',5·1 Staff Evaluation for Containments, Structures and Component Supports in 
the GA~LR.eport·' , 

of 
, accessible and 

inaccessible 
concrete areas 

. and for Yes, plant- ' Structures 
ina(:cel.sible concrete; specific program Monitoring 

,AY:;llmlr'~fir,'n 'of '. is to be, Program 
evaluated If 

due to aggressive ~I'JrTmIA~'nf erwiranmeni is 
aggressive. chemical attack, 

and corrosion of 
embedded steel ' 

envirohment-ls non-
. aggreSliive. A plant

specificprograrh is to 
be evaluated if . 
en~ironmel1t is 
aggressive: . 
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Component Aging, Effect/ AMP In GALL, .- Further ýAMP:In LRA, Staff
rupMechanism Report - ýEvAlua3tion-in' ,Supplriemntsýor ~Evaluation

(GALL Report, 6 AL L Rep br~t -.Aihendments,,_
Item. No) __ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Consistent with
Concrete elements; Cracks and Structures Monitoring Yes, If not within Structures GALL Report.
All distortion due to Program. If a the scope of the Monitoring Further
(3.5.1-2) increased stress de-watering system is applicant's Program

levels from relied upon for control structures evaluations see
settlement of settlement, then the monitoring Section 3.5.2.2.

licensee is to ensure program or de- 1.2
proper functioning of watering system
the de-watering is relied upon
system .through the
period of extended
operation.

Concrete elements: Reduction in Structures Monitoring Yes, If not within Structures Consistent with
foundation, foundation Program If a de- the scope of the Monitoring Report. Further
sub-foundation. strength, watering system is applicant's Program evaluations see
(3.5.1-3) cracking, relied upon to control structures Section 3.5.2.2.

differential erosion of cement monitoring 1.2.
settlement due to from porous concrete program or de-
erosion of porous subfoundations, then watering system
concrete the licensee is to is relied upon.
subfoundation ensure proper

functioning of the de-
watering system
through the period of
extended operation.

N/A to BVPS.Concrete elements: Reduction of plant-specific Yes, plant- N/A Further
dome, wall, strength and specific if
basemat, ring modulus of temperature evaluations see
girder, buttresses, concrete due to limits are Section 3.5.2.2.
containment, elevated exceeded 1.3.
concretefill-in temperature
annulus.
(as applicable)
(3.5.A-4) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3.5.1-5 BWR only N/A N/A N/A N/A

Steel elements: Loss of material ISI (IWE) and Yes, if corrosion IWE, Appendix J Consistent with
steel liner, liner due to general, 10 CFR Part 50, Is Report. Further
anichors, integral pitting and crevice Appendix J significant for evaluations see
attachments corrosion inaccessible Section 3.5.2.2.1
(3.i15.1- ) ... . __ ____ __areas . .. . ...

•" :. ... . .•N/A toBTVPS
Prestressed Loss of prestress TLAA, evaluated in Yes TLAA N/A
containment due to relaxation, accordance with See
tendons shrinkage, creep, 10 CFR 54.21(c) Section 3.5.2.1.
(3.5.1-7) and elevated 1

temperature

3.5.1-8 BWR Only N/A N/A N/A N/A
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Concrete elements; 
All 
(3.5.1-2) 

Cracks and 
distortion due to 
increased stress 
levels from 
settlement 

Concrete elements: Reduction in 
foundation, foundation 
sub-foundation strength, 
(3.5.1-3) cracking, 

Concrete elements: 
dome, wall, 
basemat, ring 
girder, buttresses, 
containment, 
cOhcrete fill-in 
annulus 
(as applicable) 

. (3.5~ 1-4) , 

3,5.1,-.5 

differential 
settlement due to 
erosion of porous 
concrete 
subfoundation 

Reduction of 
strength and 
modulus ,of 
concrete due to 
elevated 
temperature 

BWRonly 

Ste~lelements: '. Loss of material 
steel liner, liner due to general, 
anchors, integral pitting and crevice 
attachments . corrosion 
(~.,5·1.:E) . 

p'restressed . Loss of prestress 
co~taininent ' due to relaxation, 
tendons shrinkage, creep, 
(3.5.1-7) and elevated 

temperature 

3.5.1-8 BWR Only 

Structures Monitoring Yes', If not within Structures 
Program. If a . the scope of the Monitoring 
de-watering system is applicant's Program 
relied upon for control structures 
of settlement, then the monitoring 
licensee is to ensure program or de-
proper functioning of watering system 
the de-watering is relied upon 
systemthrough the 
period of extended 
opera~on. 

Structures Monitoring 
Program If a de
watering system is 
relied upon to control 
erosion of cement 
from porous concrete 
subfoundations, then 
the licensee is to 
ensure proper . 
functioning of the de
watering system 
thrpugh the period of 
extended operation .. 

plant-specific . 

N/A 

lSI (IWE) and 
10 CFR Part 50, 
Appendix J 

TLAA, evaluated in 
accordance with 
10CFR 54.21(c) 

NlA 
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Yes, If not within 
the scope of the 
applicant's 
structures 
monitoring 
program or de
watering system 
is relied upon· 

Yes, plant
specific if 
temperature 
limits are 
exceeded 

N/A 
Yes, if corrosion 
is 
significantfor 

inaCcessible 
areas 

YesTLAA 

N/A 

Structures 
Monitoring 
Program 

N/A 

N/A 

IWE, Appendix J 

N/A 

NlA 

evaluations see 

Section 3.5.2.2. 
1.2 

Consistent with 

Report. Further 

evaluations see 

Section 3.5.2.2. 
1.2. 

N/A to BVPS. 
Further 

evaluations see 

Section 3.5.2.2. 
1.3. 

N/A 
Consistent with 

Report. Further 

evaluations see 

Section 3.5.2.2.1 

N/A to BVPS 

See 
Section 3.5.2.1. 

' 1 

N/A 



Component AgilngEffect AMP in GALL Further AM-S RA taff
Group Mechanism ReportR- EaihiatonI Supplemnt, or .InEvaluation.

(C?~~ ~ ~ ALL Report o :Spl r
(GALL Report - Amend~m'e~nts.,_

Steel, stainless Cumulative TLAA, evaluated in Yes TLAA N/A Consistent with C

steel elements, fatigue damage accordance with Report. Further

dissimilar metal (CLB fatigue 10 CFR 54.21(c) evaluations see
welds: penetration analysis exists) 

Section 3.5.2.2.1

sleeves,
penetration
bellows;
suppression pool
shell, unbraced
downcomers(3.5.1-9) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Stainless steel Cracking due to ISI (IWE) and Yes, detection of N/A N/A to BVPS.

penetration stress corrosion 10 CFR Part 50, aging effects is Further

sleeves, cracking Appendix J, and evaluation see

penetration additional appropriate evaluate Section 3.5.2.2.

bellows, dissimilar examinations/ 1.7.

metal welds evaluations for
(3.5.1-10) bellows assemblies

and dissimilar metal
welds.

3.5.1-11 BWR Only N/A N/A N/A N/A

Steel, stainless Cracking due to ISI (IWE) and Yes, detection of N/A to BVPS.

steel elements, cyclic loading 10 CFR Part 50, apingeffects is Further

dissimilar 'metal Appendix J, and to be evaluations see.

welds: penetration supplemented to evaluated Section 3.5.2.2.

sleeves, detect fine cracks 1.8.

penetration
bellows;
suppression pool
shell, unbraced
downcomers
(0.5.1-12.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3.5.11!3 BWR Only N/A N/A N/A N/A

Concrete elements: Loss of niaterial ISl (IWL). Evaluation Yes, for ASME Section X,. Consistent with I
Evlutininaccessible AM eto l

dome, wall, (scaling, cracking, is needed for plants Subsection IWL Report. Further

basemat ring and spalling) due that are located in areas of plants evaluations see

giirder, buttresses, to freeze-thaw moderate to severe Section 3.5.2.2.
containment weathering conditions mdt 1.9.
(as applicable) (weathering to severe
(3.5.1-14) index> 100.day- weathering

inch/yr) conditions
. _(NUREG-1557). I
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Steel, stainless Cumulative TlAA, evaluated in ~es TlAA N/A Consistent with C 
steel elements, fatigue damage accOrdance with ! Report. Further 
dissimilar metal (ClB fatigue 10 CFR 54.21 (c) evaluations see 
welds: penetration analysis exists) Section 3.5.2.2.1 
sleeves, 
penetration 
bellows; 
suppression pool 
shell, unbraced 
downcomers . 
(~,5.1-9) 

Stainless steel 
penetration 
sleeves, 
penetration 
bellows,· dissimilar 
metal welds 
(3.5.1-10) 

, 3.5.1-11 

Cracking due to 
stress corrosion 
cracking 

BWROnly 

lSI (IWE) and 
10 CFR Part 50, 
AppendixJ, and 
additional appropriate 

." examinations! 
evaluations for 
bellows assemblies 
and dissimilar metal 
welds. 

N/A 

Ye.s, detectio~ of N/A 
aging effects IS 

to be 
evaluate 

N/A N/A 

Steel, stainless 
steel. elements, 
diSsimilar metal 
welds: penetration 
sleeyes, 
penetration 
bellows; 
slJppressiqn pool 
shell, un braced 
downcomers 

Cracking due to 
cyclic loading 

lSI (IWE) and .• Y~.s, detectic:>~ of NIP.. 
aging effects IS " 

(3.5.1-12) 

3.5.1-13 BWROnly 

"10 CFR Part 50, 
AppendixJ, and 
supplemented to 
detect fine cracks 

. N/A 

C'oncrete elements: loss of material· ISI.(IWl). Evaluation· 
dome, wall, (scaling, cracking, is needed for plants 
basematring and spalling) due"· that are located in· 
gir'der," buttresses, ". to freeze-thaw moderate to severe 
containment Weathering conditions 
(as applicable) (weathering 
(3,5.1-14) index> 100day-

inchlYr) . 
. (NUREG-1557). 

to be .. 

evaluated 

N/A 

Yes, for 
inaCcessible 
areas of plants 
located in 
moderate." 
to severe 
weathering 

conditions 

N/A 

ASME Section XI, 
Subsection IWl 

N/A to BVPS. 
Further 
evaluations see 
Section 3.5.2.2. 
1.7. 

NlA 

N/A to BVPS . 
Further "" 
evaluations see 
Section 3.5.2.2. 
1.8. 

NlA 

Consistent with ( 
Report. Further 
evaluations see 
Section 3.5.2.2. 
1.9. 



&810Comjonent • g•. ng Effet/1 .AMP .h .I.LL -. Further -AMP InI RA•,., Stff1WGroup Mechanism Report Evaiuatlonin Supple mentsI 'or oEvalution

(GALL Report 'GALL Report Amendments
Item No.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Concrete elements: Cracking due to ISI (IWL) for Yes, if concrete ASME Section XI, Consistent with
walls, dome, expansion and accessible areas. was Subsection IWL Report. Further
basemat, ring reaction with None for inaccessible not constructed evaluations see
girder, buttresses,. aggregate; areas if concrete was as Section 3.5.2.2.
containment, increase in constructed in stated for 1.10
concrete fill-in porosity, accordance with the inaccessible
annulus permeability due recommendations in areas
(as applicable), to leaching of ACI 201.2R.
(3.5.1-15)i calcium hydroxide', __ .

Seals, gaskets, and Loss of sealing ISI (IWE) and No ASME Section XI, Consistent with
moisture barriers and leakage 10 CFR Part 50, Subsection GALL Report.
(3.5.1-16) through Appendix J IWE and 10 CFR See. . ... . . Section 3.5.2.1

containment due Part 50,
to.detenoration of Appendix J
joint seals,
gaskets, and
moisture barriers
(caulking,
flashing? and
other sealants)

Personnel airlock, Loss of leak 10 CFR Part 50, No ASME Section XI, Consistent with
equipment hatch, tightness in Appendix J and plant Subsection GALL Report.
and CRD hatc! ch- closed position Technical IWE and 10 CFR See

locks, hinges, and due to Specifications Part 50, Section 3.5.2.1

closure mechanical wear Appendix J
mechanisms of locks, hinges
(3.5.1-17) and closure-

mechanisms

Steel penetration- Loss of material ISI Q(WE) and No ASME Section XI, Consistent with

sleeves and due to general, 10 CFR Part 50, Subsection G Ree r

dissimilar metal pitting, and Appendix J IWE and 10 CFR See
personnel crevice corrosion Part 50S

airlock, equipment Appendix J
hatch and CRDP.
hatch
(3.5.1-198) N/A ,_

3.5.1-19 BWR Only N/A N/A NA N/A
3.-5.,1r20 N/Ai NA ..

3.WROnly N/A- N/A N/A N/A

3.5.1-21 .nBWR lOy N/A N/A N/A N/A

Prestressed Loss of material ISI"(IWL) No/A to BVPS
containment!, due'to corrosion See
tendons and Se'ction 3.5.2.1.
anchorage 1
components
(3.5.1-22)
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Concrete elements:. Cracking due to lSI (IWL) for Yes, if concrete' ASME Section XI, 
walls, dome, expansion and accessible areas. ,. was Subsection IWL 
basemat, ring reaction with None for inaccessible' not constructed 

as 
girder, buttresses, aggregate; areas if concrete was stated for 
containment, increase in constructed in 
concrete fill':in porosity, accordance with the inaccessible 
annulus permeability due recommendations in areas 
(a~ applicab!e).. to leaching of ACI201.2R. 
(3:5.1-15)" . calcium ~ydroxide' 

Seals, ~askets,!!nd Lo~ bfs~aling . lSI (lWE) and 
moisture barriers and leakage 10 CFR part 50, 
(3:5.1-16) through APPfitridix J 

. containment due 
, tbdeterioration of 
loints~als, 
gaskets, and 
moistUre' barriers 

. (Caulking, 
flashing; and 
other seCilants) 

Personnel airlock, Loss of leCik 
equipment I:l~tch . tightnessin 
andCRD.hatch· . closed p'osition 
locks, hinges', and due to ". '. . 
closure . , mechanical wear 
mechanisms of iOcks; hinges 
(3.5.1 ~17)' .' and closure· . 

mechanisms . ~; .,,', '. . 

.:. " .. ,' 
Steel penetration.' LoSs of material 
sieeves and . due to general, 
disSimiiarinetal pitting, arid '. 
welds;' perSonnel,· "crevicecorrosion 
airloek,equipment 
ha,tch and CRD . 
hatch' 
(3.5.1~18) 

3.5,1~19·· . ByJii Only 

. 3.5.1-21 ,. I3VVR Orily 

: 10 CFRPart 50, 
Appendix J and plant 
Jechnical' . 
Specifications 

. lSI (IWE) and 
10CFFrPart50, . 
AppendixJ 

N/A . 

. N/A' 

Prestressed 
cohtainment: ,. 

LoSs of materiaIISI'(IWL) 
due'to corr6si()n 

, tefldonsand 
anchorage 
Components 
(3.5.1-22) 

..... 

No 

No 

. No 

N/A 

N/A 

N/A 

No 

.... :".' 

'.' 

ASME Section XI, 
SLibs$ction 
IWE and 10 CFR 
Part 50, . 
Appendix J 

Consistent with 
GALL Report. 
See 
Section 3.5.2.1 

ASME Section xl~'9onsistent with 
SubseCtion' . GALL Report. 

"'.:' See' 
IWE and 10 CFR' S· t' 3521 
Part 50, .. e~lon ... 
Appendix J 

ASME Section XI Consistent with 
Subsection' 'GALL Report. 
IWEand 10 CFR See. 
Part 50, Section 3.5.2.1 

AppendixJ 

fo#A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
'. ,'.:: . 

N/A to BVPS 
. See· 

stictiori 3.5.2.1. : 
1 



Component Aging-Effect/ AMP In.GALL • urther 'AMP In LRA,' Staff

(GAILL Report ~GALL Report I.Amendments:•••;.;:Group ,•]•••i••Mec~hanism .:!... . . ... .... .. i;!•:!:~, Report]:•i ! Evaluation ini; :Suipplemet, oir i:Evalu~ation.•

Item No.) __ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ j__ _ _ _ _

Safety-Related and Other Structures; and Component Supports
All Groups except Cracking, loss of Structures Monitoring Yes, if not within N/A N/A. Further

Group 6: interior bond, and loss of Program scope of the Section 3.5.2.2.
and above grade material (spalling, ap o plictent's 2.1.1
exterior concrete scaling) due to structures
(3.5.1-23) corrosion of

embedded steel monitoring
program
Yes, if hot within NAN/A. Further

All Groups except Increase in Structures Monitoring Yes ivahotti N/ANer
the evaluations seeGroup 6. interior porosity and Program scope of the Section'3.5.2.2.

andabove grade permeability, applieant's 2.1.2
exteror concrete cracking, loss of structures
(3.5.1-24) material (spalling,

scaling) due to monitoring
aggressive program
chemical attack

All Groups except Loss of material Structures Monitoring Yes, if not within Structures Consistent with
Group 6: steel due to corrosion Program. If protective the Monitoring GALL Report.

components: all coatings are relied scope of the Program Furtherapplicant's evaluations see
structural steel upon to manage the structures Section 3.5.2.2.
(3.5.1-25) effects of aging, the s uc.5

Structures Monitoring monitoring 2
Program is to include program
provisions.to address
protective coating
monitoring and
maintenance.

Yesif....ith...ruc. .e Consistent with
All Groups except Loss of material Structures Monitoring yes if not within Structures ConisReport.
Group.6: (spalling, scaling) Program. Evaluation t I Monitoring
accessible and and cracking due is needed for plants scope of the Program Further

inaccessible to freeze-thaw that are located in applicant's evaluations see

concrete:' moderate to severe
foundation weathering conditions monitorng 2.1.4
(3.5.1-26). (weathering index program

> 100 day-inch/yr) or for
S(NUREG-1 557). inaccessibleGareas of plants

located in
moderate
to severe
weathering

conditions
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All Groups except Cracking, loss of Structures Monitoring Yes, if not within N/A 
Group 6: interior bond, and loss of Program the 
and above grade material (spalling, sC9pe of the 
exterior concrete scaling) due to applicant's 
(3.5.1-23) corrosion of structures 

All Groups except 
Group 6: interior 
and 'above grade 
exterior concrete 
(3.5.1:24) 

All Groupsexcept 
Group 6: steel 
components: all 
structural steel 
(3.5.1~25) 

embedded steel 

Increase in 
porosity and 
permeability, 
cracking, loss of 
material (spalling, 
scaling) due to 
aggressive 
chemical attack 

Loss of material 
due to corrosion 

Structures Monitoring 
Program 

Structures Monitoring 
Program .. If protective 
coatings are relied 
upon to manage the 
effects of aging, the . 
Structures Monitoring 
Program is to include 
provisions to address 
protective cOating 
monitoring and . 
maintenance. 

monitoring 
program 

Yes, if hot within 
the 
scope of the 
appliCant's 
struCtures 

monitoring 
program 

Yes, if not within 
the 
scopEiof the 
applicant's 
structures 

mof'litoring 
program 

N/A 

Structures 
Monitoring 
Program 

.. 

All Groups except 
Group.6: 
accessible and 
inaccessible 
concrete: . 
foundation 
(3.5.1-26) . 

Loss of material 
(spalling, scaling) 
and cracking due 
to freeze-thaw 

Structu~sM~nitOring . 
Program. Evaluation 
isneeded forplahts 
thatare located In 
moderate to severe 
weathering conditions 
(weathering index 
>.100 day-inch/yr) 
(NUREG-1557). 

Yes, if not within 
the Structures 

Monitoring 
Program 
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scope of the 
applicant's 
structures 
mijriitoring 
program 
or for 
inaccessible 
arel3s of plants 
located in 
moderate 
to severe 
weathering 

conditions 

N/A. Further 
evaluations see 
Section 3.5.2.2. 
2.1.1 

N/A. Further 
evaluations see 
Section 3.5.2.2. 
2.1.2 

Consistent with 
GALL Report. 
Further 
evaluations see 
Section 3.5.2.2. 
2.1.3 

Consistent with 
GALL Report. 
Further 
evaluations see 
Section 3.5.2.2. 
2.1.4 



.CoMponent Aging. Elffectl AMP In GALL Further AMP In L iRAI Staff
Gro'u'p Meochanism Report Evaluation In Supplements, or Evaluation

(GALL Report PALL Report Amendments
Item No.):,,_ _ _ _ _ _ _ _ __ _ _ _ _

All Groups except Cracking due to Structures Monitoring Yes, if not within N/A N/A. Further

Group 6: expansion due to Program. None for scope Of evaluations see
accessible and reaction with inaccessible areas if Section 3.5.2.2.
inaccessible aggregates concrete was applicant's 2.1.5
interior/exterior constructed in structures
concrete accordance with the monitoring
(3.5.1-27) recommendations in program or

ACI 201.2R-77. concrete was
not constructed
as stated for
inaccessible
areas

Yes, if, not within NAN/A. FurtherGroups 1-3, 5-9: All Cracks and Structures Monitoring thescope o If the N/A
(3.5.1-28) distortion due to Program. if a evaluations see

increased stress de-watering system is applicant's Section 3.5.2.2.
levels from relied Upon for control monitoring
settlement of settlement, then the

licensee is to ensure program
proper functioning of or a de-watenng
the de-watering system is relied
system through the upon
period of extended
operation.

Groups 1-3, 5-9: Reduction in Structures Monitoring Yes, if not within N/A N/A. Further
foundation foundation Program. If a the evaluations see

scope of the section 3.5.2.2.(3.5.1-29) strength, de-watering system is spoieots. S.1.7
cracking, relied upon for control applicant's 2.1.7
differential of settlement, then the structures
settlement due to licensee is to ensure monitoring

erosion of porous proper functioning of programor a de-watering
concrete the de-watering
subfoundation system through-the system-is relied

period of extended upon
_______operation.

Yes, if not Within NAN/A. FurtherGroup 4: radial Lock-up due to ISI (IWF) or NtAthe evaluations see
beam seats in wear Structures Monitoring scope of ISI or Section 3.5.2.2.
BWR drywell; RPV Program s 2
support shoes for'
PWR with nozzle monitoring
supports; steam program
generator supports(3.5.1-30) __ _ _ _ __ _ _ _ _ __ _ _ _ _
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All Groups except 
Group 6: 
accessible and 
inaccessible 
interior/exterior 
concrete 
(3.5.1-27) 

Cracking due to 
expansion due to 
reaction with 
aggregates 

Groups 1-3, 5-9: All Cracks and 
(3.5.1-28) distortion due to 

increased stress 
levels from 
settlement 

1-3,5-9: 
foundation 
(3:5.1-29) 

Group 4: radial 
beam seatS-in 
BWR drywell; RPY 
support shoes for . 
PWR'with nozzle 

IseHiAmAnt due to 
erosion of porous 
concrete 
subfoundation 

Lock-up due to 
wear 

Structures Monitoring 
Program. None for 
inaccessible areas if 
concrete was 
constructed in 
aCC9rdance. with. the 
recommendations in 
ACI 201~2R-77. 

Yes, if not within 
the 
scope of the 
applicant's 
structures 

monit9ring 
program or 
concrete was 
not c:onstructed 
as stated for 
inaccessible . 

Stru t M' Yes, ifnot 
. cures oOitoring the scope of the 

Program. If a 
de-watering system is applicant's 
relied upon for control l)tru~ur~s 
of settlement, then the mOOitonng 
licensee is to ensure program . 
proper functioning of or a de-watenng 
the de-watering system is relied 
system through the upon 
period of extended 

Structures Monitoring the 
Program. If a 
de-watering system is sco~e .of~he 
reliEKl upon for control applicant s 
of settlement, then the $tru~tur~s. 
licensee is to ensure mOOitonng 
proper functioning of pl'<lgram . . 
the de-w~tering or a de-watenng 
system through-the system,is relied 
period of extended upon 
operation. 

lSI (IWF) or 
Structures MonitOring 
Program 
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es, 
the 
scope of lSI or 
structures 

monitoring 
program 

N/A 

NlA 

evaluations see 
Section 3.5.2.2. 
2.1.6 

N/A. Further 
evaluations see 
Section 3.5.2.2. 
2.1.7 . 

N/A. Further 
evaluations see 
Section 3.5.2.2. 
2.1.8. 



Component AgingAEffectl AMP In GALL Further AMP InLRA Staff
Group Mechanism Report Evaluation In Supplemenits, or Evaluation_!
(ALReport PALRprt Amen'dments:

Item No4q_____ ___________ _____ ____

Groups 1-3, 5, 7-9: Increase in Structures Monitonng Yes, plant- Structures
specific, if M t evaluations seebelow-grade porosity and Program; examination environment is Poniong Section 3.5.2.2.

concrete permeability, of representative envi t Program2..4
components, such cracking, loss of samples of below- i aggressive 2.2.4

as exterior walls material (spalling, grade concrete, and
below grade and scaling) periodic monitoring of
foundation aggressive groundwater, if the
(3.5.1-31) chemical attack; environment'is non-

cracking, loss of aggressive. A plant-
bond, and loss of specific program isto
material (spalling, be evaluated if
scaling), environment is
corro Sion of aggressive.
embedded steel

Groups.1-3 5, 7-9: Increase in Structures Monitoring Yes Structures evAluati ee

exterior above and: porosityand Program for Monitoring ection 35.
below grade permeability, and accessible areas. ProgramS 2.2.5.
reinforced concrete los of strength None for inaccessible
foundations due to leaching of areas if concretewas
(3.5.1-32) calcium hydroxide constructed in

accordance'with the
recommendations in
ACI 201 2R-77.

Yes, plnt N/. Fute

Groups 1-5: Reduction of A PYairspc'ag es, plant- N/A N/A. Furtherconcrete plstrengthmantseccagg specific if evaluations seec - . strength " and mtapenagementp Section 3.5.2.2.
(3.5.1w33), modulus'due to is to be evaiuated" -ecti. 3.

elevated limits 2.3.

tem tUre -" are exceeded

Group 6: Concrete; Increase in I ispcton-of-water- Structures N/A..Further
allstyo evaluations seeall(3.5.1 porosity and Contro lStructures or specific if Monitoring ection 3 e2

permeability, FERC/USArmy environment is Program 2.4.1
c racking, loss of Corps of Engineers aggressive,
material due to da) inspections and

aggresive maintenance
chemical attack;. programs and.for
cricking, loss of inaicce6sibIe concrete,
bond, loss of an'examination of

imaterial due-to- representative
corrosion of samifples o6fbelow-
embedded steel grade concrete, and

peridic .m•nitoring of
7grundwater;,if the

environment is non-
aggressive. A pilant-.
splecific program is to
be evaluated if
environment is
aggressive.,
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Groups 1-3, 5, 7-9: 
below-grade 
concrete 
components, such 
as exterior walls ' 
below grade and 
foundation 
(3.5.1-31 ) 

Groups 1~5: 
concrete. 

1~33) 

1-34) 

Increase in 
porosity and 
permeability, 
cracking, 'osS of 
rTu3teriai (sp~lIing, 

Structures Monitoring Yes, 'pla~t
Program; examination sp~lfic, If t' 
of representative envlronmen IS 

scaling), ' 

samples of below- , aggressive 
grade concrete"and 
periodic mpnitoring of 

aggressive 
chemical attack; 
cracking, loss of 
bond, and loss of 
material (spalling, 
s~1i ' " 
rnrTnCl.;nnof 

emlD8IClaEla steel 

groundy.,ater, if the. 
environmentis non-
aggressiye.A plant-
specific' program is'to 
be~evaluated if' 
environment is 

, a9gr~s~lve. 

Increase in Yes 
porosity and 
p~nTieability, and aCcesSible areas; 
lo~of $tr'engthNone for ina(!cessible 
due to leaching of areas if concrete was 
calcium hydroxide cOl1structed,in, 

, accOrdance with the 
recoi'nmenda'tionsin 

201 

Increase in , Ih~~'ctioh6fWater~ 
• porositY and canttor SfruttUfeS or 

peh1:leabilitY, FERCiUs'Ariil ' 
c~c,king/loSs of CorpS b(Engi~~ers 

, material due to d~rnlnsp:~Ctionsahd 
, agg,:e.:~~ive m~intehance" , ' , , 

chemical attack; p'rograms and for 
cracking,loss of' , inaecessil,'e concrete, 
bond, loss of an"exahlination of 
material due· to· ~'p~e~iitative: 
corrosion' of ' ~~i1lpl~S,9ft)~loV'-
E!mbedded j3teel g~de ,C9~c""te,and 

periodicm6rlifonng of 
'. " If the 
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aggressive 

Structures 
Monitoring 
Program 

Structures 
Monitoring 

, Program 

Structures 
Monitoring 
Program 

evaluations see 
Section 3.5.2.2. 
2.2.4 

N/A. Further 
evaluations see 
Section 3.5.2.2. 
2.2.5. 

, ' 

evaluations see 
Section 3.5.2.2. 
2.3. 

N/A. Further 
evaluations see 
Se~tion 3;5:2.2.,. 
2.4.1 



~Component Aging Effect! AMP In GALL, Further AMP In LRStf
Mechnism Reort EvauatlIon. In Supplements, or, Evaluation

~§(GALL Repo~rt' GALL Report. Amendments.

Group 6: exterior Loss of material Inspection of Water- Yes, for Stcturesnsistent with
above and below (spalling, scaling) Control Structures or inaccessible sMonitoring GALL Report.areas.of plants Moitringra Further
grade concrete and cracking due FERC/US Army located in Programevaluations see
foundation to freeze-thaw Corps of Engineers moderate Section 3.5.2.2.

(3.5.1-35) dam inspections and modere 2.4 . 5. 2 .

maintenance to severe 2.4.2.

programs. Evaluation weathering

is needed for plants conditions
that are located in
moderate to severe
weathbeing conditions
(weathering index
> 100 day-inch/yr)

______ _ ,__ (NUREG-1557). ., ..

Group 6: all Cracking due to Accessible areas: s N/A evAluati ee
accessible and expansion/reactio Inspection 0fWater- Yes i ra.urtherof Wa not constructed Section 3.5.2.2.
inaccessible n with aggregates Control Structures or a 2.4.3.
reinforced concrete FERO/US Army s
(3.5.1-36) Corps of Engineers

dam inspections and inaccessible
maintenance areas
progriams. None for
inaccessible areas if
concretewas
constructed in
accordance with the
recommendations in
ACI 201.2R-77.

.... : ' " Yes, if concrete N/A. Further
Group 6: exterior, Increase in For accessible areas, s c N/A
above and'below porosity and insmection W evaluations see
grade reinforced permeability, loss Control Structures or not constructed Section 3.5.2.2.
concrete of strength due to FERC/US Army as 2.4.3
foundation interior leaching of Corps of'Engineers stated for
slab calcium hydroxide dam inspections and inaccessible
(3.5.1-37) maintenance areas

programs. None for
inaccessible areas if
concrete Was
constructed in
accor6dance with the
recommendations in
ACI 201.2R-77.

N/A. FurtherGroups 7, 8:.tank Cracking due to A plant-specific aging Yes, plant- N/A
liners stress corrosion management Program specific Section 35.
(3.5.1-38) cracking; losS of is to be evaluated 2.5.

material due to
pitting and crevice
corrosion
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Group 6: exterior 
above and below 
grade concrete 

, foundation 
(3.5.1-35) 

Group 6: all 
accessible and 
Inaccessible 
reinforced concrete 
(3.5.1-36) 

Group 6: exterior 
above, and below 

, grade reinforced 
concrete' 
foundation interior 
slab 
(3:5.1-37) 

Groups 7, 8:\tank, 
liners 
(3.5.1-38) 

Loss of material 
(spalling, scaling) 
and cracking due 
to freeze-thaw ' 

Inspection of Water
Control Structures or 
FER_C/US Army 
Corps of Engineers 
dam inspections and 
maintenance 
progr~ms. Evaluation 
is needed for plants ' 
that are located in 
mode'rate to 'severe 
we'athering cohditions 
(weathenngindex 
>1 OOday~inch/yr) 
(NLJRE~~1557). 

, Yes, for 
inaccessible 
areas, of plants 
located in 
moderate 
to severe 
weathering 

conditions 

Structures 
Monitoring 
Program 

Cracking due to "Accessibleareas: 
expansionlreactio Inspe'cti6n afWater
n with aggregates C.ontrol Structures or 

" Yes, if concrete N/A 
was 

FERC/US, Army 
Corps of Engineers 
daryl inspections and 
maintenance 
programs. None for 
inaccessible, areas if 
coricretewas ' 
cO;,structed in 
accordance with the 
recomm~ndations in 
ACI201.2R-n. 

not constructed 
as 
stated for 

inaccessible 
areas 

Increase in For .aCcesslblear~as, Yes, if concrete N/A 
porosity and In~pection ()f Water- was 
permeability, loss Control Structures or not constructed 
of strength due to F~RC/IJS Army, as 
leaching of Corps ofEngineer:s ~ stated for 
cal.cium hydroxide d~ii'i inspectio~s and inaccessible 

Cracking due to 
stresS corrosion 
cracking; 1058 of 

maintenance areas 
program~. None for 
inaccessible areas if 
concrete Was 
constructed in 
accoidance with the 
recommendations in 
ACI201.2R-77. ' 

~ '.' ," 

Aplant-~pe~ificaging Yes, plant
management program specific 
is to be evaluated 

N/A 

) material due ,to ' 
pitting and .crevice 
corrosion 

Consistent with 
GALL Report. 
Further 
evaluations see 
Section 3.5.2.2. 
2.4.2. ' 

N/A Further' 
evaluations see 
Section 3.5.2.2. 
2.4.3. 

N/A. Further 
evaluations see 
Section 3'.5.2.2. 
2.4.3 

N/A. Further 
evaluations see 
Section 3'.5.2.2. " 
2.5. ' 



Component Aging Effect! AMP In GALL Further AMP in LRA,, Sitaff
Group. Mechanism Report Evaluationin Supplements, or Evaluation

(G~ALL Report, .GALL Report, Amendments:,
ItemNo.)

Support members; Loss of material Structures Monitoring Yes, if not within ructures Consistent withthe Stutrs GALL Report.
welds; bolted due to general Program scope of the Monitoring eALuatioser

connections; and pitting applicanths Program nisFurther

support anchorage corrosion stplctus ection .52

to'building structures Section 3.5.2.2.

structure monitoring 2.6

(3.5.1-39) program

Building concrete Reduction in Structures Monitoring Yes, if not within Structures Consistent with'" "the . iMntrg GALL Report.
at locations of concrete anchor Program scope of te Progr euAtionseprs

expansion and capacity due to applicant's ProgramingaFurther
grouted anchors; local concrete sppuctus ection 352
grout pads for degradation, structures Section 3.5.2.2.

support base service-induced monitoring 2.6.

plates cracking or other program
(3.5.1-40) concrete aging

mechanisms

Vibration isolation Reduction or loss Structures Monitoring Yes, if not within Structures N/A. Further
elements of isolation Program the Monitong evaluation iselemnts goo the Moioig documented in
(3.5.1-41) function, radiation ... scope fth Program

hardening, a nSection 3.5.2.2.
temperature, structures 2.6

humidity, monitoring
sustained Program"

_ .. .._ V Vibratory loading ~N/A. Further
Groups B1.1,.B132, Cumulative TLAA, evaluatedin Yes, TLAA N/A evaluation is
and B1.3: support fatigue damage accordance with evaluatio is
members: anchor (CLB fatigue 10 CFR 54.21(c) documented in
boits, welds analysis exists) Section 3.5.2.2.
(3.5.1-42) 2.7.

Groups 1-3, 5, 6: Cracking due to Masonry Wall No Fire Protection Consistent with- GALL Report.
all masonry block restraint Program Program and G ep
walls shrinkage, creep, Masonary Wall See

(3.5.143) and aggressive Program S
environment 2

Group 6: elastomer Loss of sealing Structures Monitoring No Structures Consistent with
seals, gaskets, and due to Program Monitoring GALL Report.. . .... Further
moisture barriers deterioration of Program evaluations see
(3.5.1-44) seals, gaskets,

and mostureSection 3.5.2.1land moisture

barriers (caulking,
flashing, and
other sealants)

Group 6: exterior Loss of material Inspection of Water- No Structures Consistent with
above and below due to abrasion, Control Structures or Monitoring See
grade concrete cavitation FERC/US Army Program Section 3.5.2.1.
foundation; interior Corps of Engineers 4
slab dam inspections and
(3.5.1-45) maintenance
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Support members; 
welds; bolted 
connections; 
support anchorage 
to building 
structure 
(3.5.1-39) 

Building concrete' 
at locations of 
expansion and 
grouted anchors; 
grout pads for 
support base 
plates 
(3.5.1-40) 

Vibration isolation 
elements 
(3.5.1-41 ) 

Groups B1.1" B1 ;2, 
and B1.3: suPPort 
members:' anchor 
bc>lts, welds 
(3.5. ~-42) 

Groups 1-3,5,6: 
all masonry block 
wal,ls 
(3.5.1:-43) 

Loss of material 
due to general 
and pitting 
corrosion 

Reduction in 
concrete anchor 
capacity due to 
local concrete 
degradation, 
service-induced 
cracking or other 
concrete aging 
mechanisms 

Reduction or loss 
' of isolation 

ful1cti9n, radiation 
hardening, 
temperature, 
humidity, 
sustained 
vibratory loading 

Cumulative 
fatigue damage 
(CLB fatigue 
analysis exists) 

Cracking due to 
restraint 
shrinkage, creep, 
and aggressive 
environment 

Group 6: elastom~r Loss of sealing 
seals, gaskets, and due to 
moisture bamers deterioration of 
(3.5.1-44) seals, gaskets, 

, and moisture ' 

Group 6: exterior 
above and below 
grade concrete 
f()undation; interior 
slab 
(3.5.1-45) 

barriers (caulking, 
flashing, arid 
oth,er ~ealants) 

Loss of material 
due to abrasion, 
cavitation 

Structures Monitoring 
Program 

Structures Monitoring 
Program 

Structures Monitoring 
Program 

TLAA, evaluated in 
accordance with 
10 CFR 54.21(c) 

Masonry Wall 
E'rogram 

Yes, ifnot within 
the 
scope of the 
applicant's 
structures 

monitoring 
program 

Yes, if not within 
the 
scope of the 
appliccint's 
structures 

monitOring 
program 

Yes, if not within 
' the 
scope of the 
applicant's 
structures 

monitoring 
program " 

Yes, TLAA 

No 

Structures Monitoring No 
Program 

Inspection of Water
Control Structures or 
FERC/US Army 
Corps of Engineers 

, dam inspections and 
maintenance 
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No 

Structures 
Monitoring 
Program 

Structures 
Monitoring 
Program 

Structures 
Monitoring 
Program 

N/A 

Fire Protection ' 
Program and 
Masonary Wall 
Program 

Structures 
Monitoring 
Program 

Structures 
Monitoring 
Program 

Consistent with 
GALL Report. 
Further 
evaluations see 
Section 3.5.2.2. 
2.6. 

N/A. Further 
evaluation is 
documented in 
Section 3.5.2.2. 
2.6 

N/A. Further 
evaluation is 

- documented in 
Section 3.5.2.2. 
2.7. 

Consistent with 
GALL Report. 
See 
Section 3.5.2.1. 
2 

Consistent with 
GALL Report. 
Further 
evaluations see 
Sectign 3.5.2.1 

Consistent with 
GALL Report. 
See 
Section 3.5.2.1. 
4 



GCouponn AgltigEffectý 'AMP In GALL~*~ Further. AMP In LRA, SafMrechanIsm*: Reot valuatlon iIn Supplements, or Evaluation
(GALL Report GALL Report Amendments

ItemNo.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Group 5: fuel pool Cracking due to Water Chemistry and. No Water Chemistry Consistent with

liners stress corrosion monitoring of spent GALL Report.

(3.5.1-46) cracking; loss of fuel pool water level in
material due to accordance with
pitting and crevice technical
corrosion specifications and

leakage from the leak
chase channels.

Group 6: all metal Loss of material inspection of Water- No Structures Consistent with
structural members due to general Control Structures or Monitoring ..... See
(3.5.1-47) (steel only), FERC/US ArTy Program and IWF Section 3.5.2.1.

pitting and crevice Corps of Engireers S
corrosion dam inspections and 3

maintdeance. If
protective coatings
are relied upon to
manage aging,
protective coating
monioring and
maintenance
pro visio'nsq should be
in'cluded.

Group 6: earthen Loss of material, In'spection of Water- No N/A N/A to BVPS
water control loss of form due Contr6l:Structures or See

wate conrolSection 3.5.2.1.
structures - dams,- toerosion, FERCIUS Army1
embankments, .s ettlement, Corps of'Engineers
reservoirs, sedimentation, dam inspections and
channels, canals, frost action, mainternance
and ýponds waves, currents, programs
(3.5.1-48) surface runoff,-,

.....____ ____ seepage r________________ ___________"

Support members; Loss ofmaterial Water Chemistry and No Wt Consistent-with
sportmber L eerial Waer iWaterWChemistry GALL Report.

Welds; bolted due to general,, ISI (IWF) See
connections; pitting, and Scio•. ` r v c o r s o S e c tio n 3 .5 .2 .1
support anchorage crevice Corrosion
to building
Stiructure
(3.5.1-49) I

"' " ... '" ... Consistent with

Groups B2', and Loss of material Structures Monitoring No IWF
B4: g'alvanized due to-pitting and Program GALL Report.
steel; aluminum, crevice corrosion See
stainless steel .Section 3.5.2.1

support members;
w Ields;' bolt 'ed
connections;
support anchorage
to building
structure
(3.5.1-50) _ _ __,_......
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Group 5: fuel pool 
liners 

Cracking due to Water Chemistry and. No 

(3.5.1-46) 

Group 6: all metal 
structural members 
(3.5.1-47) 

stress corrosion monitoring of spent 
cracking; loss of fuel pool water level in 
material due to accordance with 
pitlingand crevice technical.' . 
corrosion . specifications and 

leakagErfrom the leak 
chase channels. 

Los~"of material irispectionbf Water
d,UE;l to generl31 ,i Control Structures' or 
(steel only), , FER¢/US:Aririy 
pitting and crevice ,COrl)sOf ~ngineers 
corrosion damh,'spectioris and 

in~i~~enance. If . 
protective coatings 
are relied upon to 
m'anage aging, . 
pi"pt~ctive coating 
rn~mit6nng and 
maintenance . 

. provisions' shOlild be 
h,Ciucled.· .'. .' . '. 

· Group 6: earthen Lo,ss of material, Inspection b(\Vater
Control: Stfucturesor 
FERClUSAriii 

water control... .' loSs offomidue' 
stl\lctures ~ dim1s,', to·erosiorl,· 
embankments, .'.' settlemen~, 
reservoirs, sedimentath;m, 
channels,carials, ,frost action, 

· a'ndPondS . waves, currents, . 
(3.5.1-48) surface runoff," 

~Ejepage, .. 

"', , ....... y. 
. Corps of:E'1gineers 
, darn inspections and 

m,ainteriapee. 
programs 

No 

No 

Support rT)erhbers; Loss of material 
~~I~~;bolted' dlJetogene~I,\ 
connections; pitting, and 

Water Chemistry and No 
lSI (IY".F:) 

S4Pport~richorage " crevice corrosion 
· to. building .. 
structure' 

\. (3 .. 5.~1~.~) 
'". "'1 

Gro~psB2; and 
B4: galvanized '. 
steel; alumiri'um, 
~tairiless steEt; 
slippOrt !ll~mbers; 
welds;~olt6d . 

· conri¢ctions; 
SlJpport anchorage 
to I?uilding 
structure 
(~.5.1~50) 

Loss of material Structures Monitoring No 
; due to:pitthig and Program 

creVice corrosion 
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Consistent With 
Water Chemistry GALL Report. 

Structures 
Monitoring 
Program and IWF 

NIA 

'c 

Water Chemistry 

,IWF 

Consistent with 
'. GALL Report. 

See . 
Section 3.5.2.1. 
3 

N/Ato BVPS 
See 
Section 3.5.2.1. 
1 

Consistent with 
G~LL Report. 
See 
Section, 3.5.2,1 

Consistent with 
GALL Report. 
See 
Section 3.5.2.1 



Comnponient 'Aging Effect AM-nGL -Frhr ,WAP in LRA ~ Staff:
Grou p Mechanism'n Report` iEvaluatilon In Su'pplemnents, or Evaliuatlon

(GALL Report GALL Report- .Amendmenrts
1item No.)'

Group B1.1: high Cracking due to Bolting Integrity No IWF N/A. Consistent

strength low-alloy* stress corrosion with GALL
bolts cracking; loss of Report. See

(3.5.1-51) material due to Section 3.5.2.1.
general corrosion 1

Groups B2, and Loss of Structures Monitoring No N/A Consistent with

B4: sliding support mechanical Program the GALL
bearings and function due to Report. See

sliding support corrosion, Section 3.5.2.1

surfaces distortion, dirt,
(3.5.1-52) overload, fatigue

due to vibratory
and cyclic thermal
loads

Groups B1.1, B1.2, Loss of material ISI (IWF) No IWF Consistent with

and B1.3: support due to general GALL Report.
members: welds; and pitting Further

bolted connections; corrosion Section 3.5.2.2.

support anchorage 2

to building 2

structure
(3.5.1-53)

Groups B1.1, B1.2, Loss of ISI (IWF) No IWF Consistent with

and B1.3: constant mechanical GALL Report.

and variable load function due to
spring hangers; corrosion, evaluations see

guides; stops; " distortion, dirt, section 3.5.2.2.
(3.5.1-54) overload, fatigue 2

due to vibratory
and cyclic thermal
loads

Steel, galvanized Loss of material Boric Acid Corrosion No Boric Acid Consistent with

steel, and due to boric acid Corrosion GALL Report.
aluminum support corrosion evaluations see

members; welds; section 3.5.2.2.
bolted connections; 2
support anchorage
to building
structure
(3.5.1-55)

Groups B1.1, B1.2, Loss of ISI (IWF) No IWF N/A. Further

and B1.3: sliding mechanical evaluations see
surfaces function due to Section 3.5.2.2.
(3.5.1-56) corrosion, 2

distortion, dirt,
overload, fatigue
due to vibratory
and cyclic thermal
loads
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1,.;,~~m"~~·~:!n~.::;::::,,)~glrj~"Eff.ecV>", .. AMPI~.'GALL: ,;'''-' .::",:·.~·'F~rther\ .. '·,~:'AMP-:in"LRA,' :'.:,<;Staff ' 
".<:~;(;r~lIp;:\":t,::;;~tJI,,C~a,,'srn. c,:; .". :Repo~" ; " ': .' Evalua~lori It, " ,SupplementS or'. EvaltiatJ'orl' 

~~.;·;~~;~~~~\t~~jf~; '~~;~;t~~{ .;f~g~11':: 'j;0n:~~~fEJ!;~~~1i~:.~;~;:~T~~;j ';.(:~~tt~i~~~~~~~;i)I~~~~~~~m~;j~"'·.;: ':·\~;,;);~::!;:·:1.:'·!~',~,., , 
Group B1.1: high Cracking due to Bolting Integrity No IWF N~A. Consistent 
strength low-alloy stress corrosion wIth GALL 
bolts cracking; loss of Report. See 
(3.5.1-51) material due to Section 3.5.2.1. 

Groups B2, and 
B4: sliding support 
bearings and 
sliding support 
surfaces 
(3.5.1-52) 

Groups B1.1, B1.2, 
and B1.3: support 
members: welds; 
bolted connections; 
support anchorage 
to building 
structure 
(3.5.1-53) 

Groups B1.1, B1.2, 
and B1.;3: constant 
and variable load 
spring hangers; 
guides; stops; , 
(3.5.1-54) 

Steel, galvanized 
steel, and 
aluminum support 
members; welds; 
bolted connections; 
support anchorage 
to building 
structure 
(3.5.1-55) 

Groups B1.1, B1.2, 
and B1.3: sliding 
surfaces 
(3.5.1-56) 

general corrosion 1 

Loss of 
mechanical 
function due to 
corrosion, 
distortion, dirt, 
overload, fatigue 
due to vibratory 
and cyclic thermal 
loads 

Loss of material 
due to general 
and pitting 
corrosion 

Loss of 
mechanical 
function due to 
corrosion, 
distortion, dirt, 
overload, fatigue 
due to vibratory 
and cyclic thermal 
loads 

Loss of material 
due to boric acid 
corrosion 

Loss of 
mechanical 
function due to 
corrosion, 
distortion, dirt, 
ov~rload, fatigue 
due to vibratory 
and cyclic thermal 
loads " 

Structures Monitoring No 
Program 

lSI (IWF) No 

lSI (IWF) No 

Boric Acid Corrosion No 

lSI (IWF) No 
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N/A 

,IWF 

IWF 

Boric Acid 
Corrosion 

IWF 

Consistent with 
the GALL 
Report. See 
Section 3.5.2.1 

Consistent with 
GALL Report. 
Further 
evaluations see 
Section 3.5.2.2. 
2 

Consistent with 
GALL Report. 
Further 
evaluations see 
Section 3.5.2.2. 
2 

Consistent with 
GALL Report. 
Further 
evaluations see 
Section 3.5.2.2. 
2 

N/A. FU,rther 
evaluations see 
Section 3.5.2.2. 
2 



6mponents Aging Effec AMP I nGALL * Further 'AMP InLRA, Staff
Group Mechanism sRport EvaluationIn. Supplements, or Evaluation

.(GALL Report GALL Report Amendments
Item No.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Groups B1.1, B1.2, Reduction or loss ISI (IWF) No N/A N/A to BVPS
and B1.3: vibration of isolation
isolation elements function, radiation
(3.5.1-57) hardening,

temperature,
humidity,
sustained
vibratory loading

Galvanized steel None None N/A - No AEM or None Consistent with

and aluminum AMP GALL Report.

support members; See

welds; bolted Section 3.5.2.1

connections;
support anchorage
to building
structure exposed
to air - indoor
uncontrolled
(3.5.1-58).

Stainless steel None None NA - No AEM or None Consistentwith
support members; AMP GALL Report.See
welds; bolted Seeconctos Section 3.5.2.1connections;

support anchorage
to building.
structure
(3.5.1-59) •

3.5.2.1 AMR Results Consistent with the GALL Report

3.5.2.1.1 Summary of Technical Information in the Application

In LRA Section 3.5.2.1, the applicant identified the materials, environments, and AERMs. The
applicant identified the-following programs that manage the effects of aging related to the

structures and component supports components:

* Structures Monitoring Program

* Masonry Wall Program

* Boric Acid Corrosion

* Fire Protection

* Water Chemistry Program

* 10 CFR Part50, Appendix J

* ASME Section Xl,'Subsection IWE
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Groups B1.1, B1.2, Reduction or loss lSI (IWF) 
and B 1.3: vibration of isolation 
isolation elements function, radiation 
(3.5.1-57) hardening, 

temperature; 
humidity, 
sustained 

, vibratory loading 

Galvanized steel - None 
and aluminum 
support members; 
welds; bolted 
cOl"!nections; 
support anchorage 
to building 
structure exposed 
to air -indoor 
uncontrolled 
(3.5.1-5~) , 

• .~ w , 

Stainless steel None 
support memberS; 
welds; bolted 

,connections; i 

support anchorage 
to building, -
struCture 
(3.5.1-59) . 

None 

None 

No N/A 

N/A - No AEM or None 
AMP 

NA - No AEM or None 
AMP' 

3.5.2.1 AMR Results Consistent with the GALL Report 

3.5.2.1.1 Summary of Technical Information in the Application 

N/A to BVPS 

Consistent with 
GALL Report. 
See 
Section 3.5.2.1 

Consistent with 
GALL Report. 
See 
Section 3.5.2.1 

In LRA Section 3.5.2.1, the applicant identifi~d the materials, environments, and AERMs. The 
applicant identified the following programs that manage the effects of aging related to the 
structures and component supports components: " 

, 

• Structures Monitoring Program 

• Masonry Wall Program 

• Boric Acid Corrosion 

• , Fire Protection 

• Water Chemistry Program _, 

• 10 CFR Part'50, Appendix J 

• ASMESection Xl,'Subsection IWE 
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* ASME Section Xl, Subsection IWF

* ASME Section Xl, Subsection IWL

* Electrical Wooden Poles/Structures Inspection (Unit 2 only)

• Inspection of Overhead Heavy Load and Light Load (Related to Refueling) Handling
Systems

Settlement Monitoring (Unit 2 only)

In LRA Tables 3.5.2-1 through 3.5.2-36 the applicant summarized AMRs for the containments,
structures and component supports and indicated AMRs claimed to be consistent with the GALL
Report.

3.5.2.1.2 Staff Evaluation

For component groups evaluated in the GALL Report for which the applicant claimed
consistency with the report and for which the GALL Report does not recommend further
evaluation, the staff's review determined whether the plant-specific components of these GALL
Report component groups were bounded by the GALL Report evaluation.

For each AMR line item the applicant noted how the information in the tables aligns with the
information in the GALL Report. The staff reviewed those AMRs with notes A through E
indicating how the AMR is consistent with the GALL Report.

Note A indicates that the AMR line item is consistent with the GALL Report for component,
material, environment, and aging effect. In addition, the AMP is consistent with the GALL Report
AMP. The staff audited these line items to verify consistency with the GALL Report and the
validity of the AMR for the site-specific conditions.

Note B indicates that the AMR line item is consistent with the GALL Report for component,
material, environment, and aging effect. In addition, the AMP takes some exceptions to the
GALL Report AMP. The staff audited these line items to verify consistency with the GALL
Report and verified that the identified exceptions to the GALL Report AMPs have been reviewed
and accepted. The staff also determined whether the applicant's AMP was consistent with the
GALL Report AMP and whether the AMR was valid for the site-specific conditions.

Note C indicates that the component for the AMR line item, although different from, is consistent
with the GALL Report for material, environment, and aging effect. In addition, the staff verified
that the AMP is consistent with the GALL Report AMP. This note indicates that the applicant
was unable to find a listing of some system components in the GALL Report; however, the
applicant identified a different component with the same material, environment, aging effect, and
AMP as the component under review. The staff audited these line items to verify consistency
with the GALL Report. The staff also determined whether the AMR line item of the different
component was applicable to the component under review and whether the AMR was valid for
the site-specific conditions.

Note D indicates that the component for the AMR line item, although different from, is consistent
with the GALL Report for material, environment, and aging effect. In addition, the AMP takes
some exceptions to the GALL Report AMP. The staff audited these line items to verify
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• ASME Section XI, Subsection IWF 

• ASME Section XI, Subsection IWL 

• Electrical Wooden Poles/Structures Inspection (Unit 2 only) 

• Inspection of Overhead Heavy Load and Light Load (Related to Refueling) Handling 
Systems 

• Settlement Monitoring (Unit 2 only) 

In LRA Tables 3.5.2-1 through 3.5.2-36 the applicant summarized AMRs for the containments, 
structures and component supports and indicated AMRs claimed to be consistent with the GALL 
Report. 

3.5.2.1.2 Staff Evaluation 

For component groups evaluated in the GALL Report for which the applicant claimed 
consistency with the report and for which the GALL Report does not recommend further 
evaluation, the staffs review determined whether the plant-specific components of these GALL 
Report component groups were bounded by the GALL Report evaluation. 

For each AMR line item the applicant noted how the information in the tables aligns with the 
information in the GALL Report. The staff reviewed those AMRs with notes A through E 
indicating how the AMR is consistent with the GALL Report. 

Note A indicates that the AMR line item is consistent with the GALL Report for component, 
material, environment, and aging effect. In addition, the AMP is consistent with the GALL Report 
AMP. The staff audited these line items to verify consistency with the GALL Report and the 
validity of the AMR for the site-specific conditions. 

Note B indicates that the AMR line item is consistent with the GALL Report for component, 
material, environment, and aging effect. In addition, the AMP takes some exceptions to the 
GALL Report AMP. The staff audited these line items to verify consistency with the GALL 
Report and verified that the identified exceptions to the GALL Report AMPs have been reviewed 
and accepted. The staff also determined whether the applicant's AMP was consistent with the 
GALL Report AMP and whether the AMR was valid for the site-specific conditions. 

Note C indicates that the component for the AMR line item, although different from, is consistent 
with the GALL Report for material, environment, and aging effect. In addition, the staff verified 
that the AMP is consistent with the GALL Report AMP. This note indicates that the applicant 
was unable to find a listing of some system components in the GALL Report; however, the 
applicant identified a different component with the same material, environment, aging effect, and 
AMP as the component under review. The staff audited these line items to verify consistency 
with the GALL Report. The staff also determined whether the AMR line item of the different 
component was applicable to the component under review and whether the AMR was valid for 
the site-specific conditions. 

Note D indicates that the component for the AMR line item, although different from, is consistent 
with the GALL Report for material, environment, and aging effect. In addition, the AMP takes 
some exceptions to the GALL Report AMP. The staff audited these line items to verify 
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consistency with the GALL Report. The staff verified whether the AMR line item of the different
component was applicable to the component under review and verified whether the identified
exceptions to the GALL Report AMPs have been reviewed and accepted. The staff also
determined whether the applicant's AMP was consistent with the GALL Report AMP and
whether the AMR was valid for the site-specific conditions.

Note E indicates that the AMR line item is consistent with the GALL Report for material,
environment, and aging effect, but credits a different AMP. The staff audited these line items to
verify consistency with the GALL Report. The staff also determined whether the credited
AMP would manage the aging effect consistently with the GALL Report AMP and whether the
AMR was valid for the site-specific conditions.

The staff reviewed the information in the LRA, as documented in SER Section 3.5.2.1. The staff
did not repeat its review of the matters described in the GALL Report; however, the staff did
verify that the material presented in the LRA was applicable and that the applicant identified the
appropriate GALL Report AMRs. The staffs evaluation is discussed below.

3.5.2.1.3 AMR Results Identified as Not Applicable

In LRA Table 3.5.1, the applicant identified items 7, 22, 48, 52 and 57 as "Not Applicable" since
the component, material, and environment combination does not exist at BVPS. For each of
these line items, the staff reviewed the LRA and the applicant's supporting documents, and
confirmed the applicant's claim that the component, material, and environment combination
does not exist at BVPS. Because BVPS does not have the component, material, and
environment combination for these Table 1 line items, the staff finds that these AMRs are not
applicable to BVPS.

3.5.2.1.4 Cracking due to Restraint Shrinkage, Creep, and Aggressive Environment

In the discussion Section of LRA Table 3.5.1, item 3.5.1-43, the applicant stated that cracking
due to restraint shrinkage, creep, and aggressive environment is managed by the Fire
Protection Program. However, the GALL Report does not provide a line in which concrete
masonry is inspected per the Fire Protection Program. During the review, the staff noted that the
Aging Management Program for the AMR results line points to LRA Table 3.5.1, item 3.5.1-43,
and the applicant included a reference to note E.

The staff reviewed the AMR results lines referenced to note E and determined that the
component type, material, environment, and aging effect are consistent with the corresponding
line of the GALL Report; however, where the GALL Report recommends AMP XI.S5, "Masonry
Wall Program," the applicant has proposed using the Fire Protection Program. The GALL
Report line item referenced is the masonry block wall, and therefore, the GALL Report
recommends AMP XI.S5. The applicant stated that the AMR result line items that reference LRA
table 3.5.1 item 3.5.1-43, are also listed as fire barriers that are in the scope for
10 CFR 54.4(a)(2) criterion, and therefore, the Fire Protection Program credited. The Fire
Protection Program performs visual inspections on a periodic basis to manage cracking due to
restraint shrinkage, creep, and aggressive environments. On the basis that periodic visual
inspections are performed, the staff finds the applicant's use of the Fire Protection Program to
be acceptable.
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consistency with the GALL Report. The staff verified whether the AMR line item of the different 
component was applicable to the component under review and verified whether the identified 
exceptions to the GALL Report AMPs have been reviewed and accepted. The staff also 
determined whether the applicant's AMP was consistent with the GALL Report AMP and 
whether the AMR was valid for the site-specific conditions. 

Note E indicates that the AMR line item is consistent with the GALL Report for material, 
environment, and aging effect, but credits a different AMP. The staff audited these line items to 
verify consistency with the GALL Report. The staff also determined whether the credited 
AMP would manage the aging effect consistently with the GALL Report AMP and whether the 
AMR was valid for the site-specific conditions. 

The staff reviewed the information in the LRA, as documented in SER Section 3.5.2.1. The staff 
did not repeat its review of the matters described in the GALL Report; however, the staff did 
verify that the material presented in the LRA was applicable and that the applicant identified the 
appropriate GALL Report AMRs. The staffs evaluation is discussed below. 

3.5.2.1.3 AMR Results Identified as Not Applicable 

In LRA Table 3.5.1, the applicant identified items 7, 22, 48, 52 and 57 as "Not Applicable" since 
the component, material, and environment combination does not exist at BVPS. For each of 
these line items, the staff reviewed the LRA and the applicant's supporting documents, and 
confirmed the applicant's claim that the component, material, and environment combination 
does not exist at BVPS. Because BVPS does not have the component, material, and 
environment combination for these Table 1 line items, the staff firids that these AMRs are not 
applicable to BVPS. 

3.5.2.1.4 Cracking due to Restraint Shrinkage, Creep, and Aggressive Environment 

In the discussion Section of LRA Table 3.5.1, item 3.5.1-43, the applicant stated that cracking 
due to restraint shrinkage, creep, and aggressive environment is managed by the Fire 
Protection Program. However, the GALL Report does not provide a line in which concrete 
masonry is inspected per the Fire Protection Program. During the review, the staff noted that the 
Aging Management Program for the AMR results line points to LRA Table 3.5.1, item 3.5.1-43, 
and the applicant included a reference to note E. 

The staff reviewed the AMR results lines referenced to note E and determined that the 
component type, material, environment, and aging effect are consistent with the corresponding 
line of the GALL Report; however, where the GALL Report recommends AMP XI.S5, "Masonry 
Wall Program," the applicant has proposed using the Fire Protection Program. The GALL 
Report line item referenced is the masonry block wall, and therefore, the GALL Report 
recommends AMP XI.S5. The applicant stated that the AMR result line items that reference LRA 
table 3.5.1 item 3.5.1-43, are also listed as fire barriers that are in the scope for 
10 CFR 54.4(a)(2) criterion, and therefore, the Fire Protection Program credited. The Fire 
Protection Program performs visual inspections on a periodic basis to manage cracking due to 
restraint shrinkage, creep, and aggressive environments. On the basis that periodic visual 
inspections are performed, the staff finds the applicant's use of the Fire Protection Program to 
be acceptable. 
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On the basis of its review of AMR result lines as described in the preceding paragraphs and its
comparison of the applicant's results to corresponding recommendations in the GALL Report,
the staff finds that the applicant addressed the AEM adequately, as recommended by the GALL
Report.

3.5.2.1.5 Loss of Material Due to General, Pitting, and Crevice Corrosion

In the discussion Section of LRA Table 3.5.1, item 3.5.1-47, the applicant stated that loss of
material due to general, pitting, and crevice corrosion is managed by the Structures Monitoring
Program. During the review, the staff noted that for the AMR results line pointing to Table 3.5.1,
item 3.5.1-47, the applicant included a reference to note E.

The staff reviewed the AMR results lines referenced to note E and determined that the
component type, material, environment, and aging effect are consistent with the corresponding
line of the GALL Report; however, where the GALL Report recommends AMP XI.S7,
"Regulatory Guide 1.127, Inspection of Water-Control Structures Associated with Nuclear Power
Plants," the applicant has proposed using the Structures Monitoring Program. However, the
AMR result line items that reference LRA table 3.5.1, item 3.5.1-47, are metal structural
members in the Water-Control Structure, which are in the scope for the Structures Monitoring
Program and not in the Regulatory Guide 1.127 Program. The Structures Monitoring Program
performs visual inspections to manage loss of material due to general, pitting, and crevice
corrosion. On the basis that periodic visual inspections are performed, the staff finds the
applicant's use of the Structures Monitoring Program acceptable.

During its review, the staff noted that line item 15 of LRA Table 3.5.2-36, for cable trays and
conduits component, aluminum material, exposed to raw water environment, and loss of
material aging effect, refers to GALL Report Item VII.G-8. GALL Report item VII.G-8
recommends the Fire Protection Program to manage the aging effect. However, the applicant
credited the Structures Monitoring Program, and included a reference to note E for this AMR
line item. In RAI 3.5.2.1-1, dated May 8, 2008, the staff requested that the applicant explain why
the applicant's Fire Protection Program is not credited, and how the applicant's Structures
Monitoring Program includes all GALL Report suggested elements of the Fire Protection
program for this line item.

In its response dated June 16, 2008, the applicant explained that because the applicant's
evaluation is based on the consistency with the GALL Report item for material, environment and
aging effect, VII.G-8 is the only available GALL Report item that identifies aluminum
components in an untreated water environment. The applicant stated that the Fire Protection
Program manages the aging effects on intended function of the penetration seals, fire barrier
walls, ceilings, and floors, and all fire rated doors that perform a fire barrier function. The GALL
AMP XI.M26, "Fire Protection," does not mention the support of cable trays and conduit, and the
applicable components are not specifically associated with fire protection components or
functions. The applicant further indicated that cable trays and conduit provide structural support
to electrical conductors, and the GALL AMP XI.S6, "Structures Monitoring Program," specially
addresses structural components. Therefore, the applicant concluded that the Structures
Monitoring Program is appropriate for monitoring the condition and function of such cable trays
and conduit, and is the better program to manage aging of cable trays and conduit exposed to
raw water.
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On the basis of its review of AMR result lines as described in the preceding paragraphs and its 
comparison of the applicant's results to corresponding recommendations in the GALL Report, 
the staff finds that the applicant addressed the AEM adequately, as recommended by the GALL 
Report. 

3.5.2.1.5 Loss of Material Due to General, Pitting, and Crevice Corrosion 

In the discussion Section of LRA Table 3.5.1, item 3.5.1-47, the applicant stated that loss of 
material due to general, pitting, and crevice corrosion is managed by the Structures Monitoring 
Program. During the review, the staff noted that for the AMR results line pointing to Table 3.5.1, 
item 3.5.1-47, the applicant included a reference to note E. 

The staff reviewed the AMR results lines referenced to note E and determined that the 
component type, material, environment, and aging effect are consistent with the corresponding 
line of the GALL Report; however, where the GALL Report recommends AMP XLS7, 
"Regulatory Guide 1.127, Inspection of Water-Control Structures Associated with Nuclear Power 
Plants," the applicant has proposed using the Structures Monitoring Program. However, the 
AMR result line items that reference LRA table 3.5.1, item 3.5.1-47, are metal structural 
members in the Water-Control Structure, which are in the scope for the Structures Monitoring 
Program and not in the Regulatory Guide 1.127 Program. The Structures Monitoring Program 
performs visual inspections to manage loss of material due to general, pitting, and crevice 
corrosion. On the basis that periodic visual inspections are performed, the staff finds the 
applicant's use of the Structures Monitoring Program acceptable. 

During its review, the staff noted that line item 15 of LRA Table 3.5.2-36, for cable trays and 
conduits component, aluminum material, exposed to raw water environment, and loss of 
material aging effect, refers to GALL Report Item VILG-8. GALL Report item VII.G-8 
recommends the Fire Protection Program to manage the aging effect. However, the applicant 
credited the Structures Monitoring Program, and included a reference to note E for this AMR 
line item. In RAI 3.5.2.1-1, dated May 8,2008, the staff requested that the applicant explain why 
the applicant's Fire Protection Program is not credited, and how the applicant's Structures 
Monitoring Program includes all GALL Report suggested elements of the Fire Protection 
program for this line item. 

In its response dated June 16, 2008, the applicant explained that because the applicant's 
evaluation is based on the consistency with the GALL Report item for material, environment and 
aging effect, VILG-8 is the only available GALL Report item that identifies aluminum 
components in an untreated water environment. The applicant stated that the Fire Protection 
Program manages the aging effects on intended function of the penetration seals, fire barrier 
walls, ceilings, and floors, and all fire rated doors that perform a fire barrier function. The GALL 
AMP XLM26, "Fire Protection," does not mention the support of cable trays and conduit, and the 
applicable components are not specifically associated with fire protection components or 
functions. The applicant further indicated that cable trays and conduit provide structural support 
to electrical conductors, and the GALL AMP XLS6, "Structures Monitoring Program," specially 
addresses structural components. Therefore, the applicant concluded that the Structures 
Monitoring Program is appropriate for monitoring the condition and function of such cable trays 
and conduit, and is the better program to manage aging of cable trays and conduit exposed to 
raw water. 
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On the basis of its review of the applicant's response to RAI 3.5.2.1-1, the staff finds the
applicant's use of the Structures Monitoring Program to be acceptable because (1) the intended
function of structural support to electrical conductors by cable trays and conduit is addressed by
the credited AMP, and (2) periodic visual inspections under the credited AMP are appropriate
and adequate to manage loss of material due to general, pitting, and crevice corrosion for cable
trays and conduit exposed to raw water. Therefore, the staff's concern described in RAI 3.5.2.1-
1 is resolved.

In the discussion Section of LRA Table 3.5.1, item 3.5.1-47, the applicant stated that the ASME
Section XI, Subsection IWF Program is used to manage the corrosion aging effect for support
components that are exposed to raw water. During the review, the staff noted that for the AMR
results line items 36, 37, 38 and 248 of LRA Table 3.5.2-36 pointing to Table 3.5.1,
item 3.5.1-47, the applicant included a reference to note E.

The staff reviewed these AMR result lines referenced to note E and determined that the
component type, material, environment, and aging effect are consistent with the corresponding
line of the GALL Report; however, where the GALL Report recommends AMP XI.S7,
"Regulatory Guide 1.127, Inspection of Water-Control Structures Associated with Nuclear Power
Plants," the applicant has proposed using the ASME Section XI, Subsection IWF Program. In
RAI 3.5.2.1-2, dated May 8, 2008, the staff requested that the applicant discuss how the
elements of the RG 1.127 program are included in the applicant's ASME Section XI,
Subsection IWF Program.

In its response dated June 16, 2008, the applicant stated that BVPS does not have water-
control structures as defined in RG 1.127; therefore the GALL AMP XI.S7 is not applicable to
BVPS. The RG 1.127 program scope is focused on concrete and earthen material, and does not
specifically address loss of material of metallic support components. For component and piping
supports (ASME class 1, 2 and 3) and for anchor bolts and structural bolts (ASME class 1, 2,
and 3 support bolting) in a raw water environment, the applicant further explained that the
ASME Section XI, Subsection IWF Program is applicable to aging management of these
support components.

On the basis of its review of the applicant's response to RAI 3.5.2.1-2, the staff finds the
applicant's use of the ASME Section XI, Subsection IWF Program to be acceptable because (1)
the intended function of ASME class 1, 2 and 3 supports and bolts is addressed by the credited
AMP, and (2) periodic visual inspections under the credited AMP are appropriate and adequate
to manage loss of material due to general, pitting, and crevice corrosion for metallic support and
bolting components in a raw water environment. Therefore, the staffs concern described in
RAI 3.5.2.1-2 is resolved.

During its review, the staff noted that line item 3 of LRA Table 3.5.2-17, for screen guides
component, alloy steel material, exposed to raw water environment, and loss of material aging
effect, refers to GALL Report Item VII.C3-7. GALL Report item VII.C3-7 suggests the Open-
Cycle Cooling Water (OCCW) System Program to manage the aging effect. However, a
different aging management program, the applicant's Structures Monitoring Program, is credited
for this item. In RAI 3.5.2.1-3, dated May 8, 2008, the staff requested the applicant to justify why
the applicant's Open-Cycle Cooling Water System Program is not credited, and how the
applicant's Structures Monitoring Program covers all GALL Report suggested elements of the
Open-Cycle Cooling Water System Program for this item.
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applicant's use of the ASME Section XI, Subsection IWF Program to be acceptable because (1) 
the intended function of ASME class 1, 2 and 3 supports and bolts is addressed by the credited 
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component, alloy steel material, exposed to raw water environment, and loss of material aging 
effect, refers to GALL Report Item VII,C3-7. GALL Report item VII,C3-7 suggests the Open
Cycle Cooling Water (OCCW) System Program to manage the aging effect. However, a 
different aging management program, the applicant's Structures Monitoring Program, is credited 
for this item. In RAI 3.5.2.1-3, dated May 8, 2008, the staff requested the applicant to justify why 
the applicant's Open-Cycle Cooling Water System Program is not credited, and how the 
applicant's Structures Monitoring Program covers all GALL Report suggested elements of the 
Open-Cycle Cooling Water System Program for this item. 
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In its response dated June 16, 2008, the applicant explained that the OCCW System Program
focuses on assurance of fluid flow through critical cooling components, rather than on structural
items, such as the subject Intake Structure traveling screen guides, which function to maintain
the screens' alignment during operation, and which transfer load to the concrete walls that
support them. The applicant further stated that the Structures Monitoring Program relies on
periodic visual inspections to monitor and address the condition and function of structural
components such as screen guides.

On the basis of its review of the applicant's response to RAI 3.5.2.1-3, the staff finds the
applicant's use of the Structures Monitoring Program to be acceptable because (1) the intended
function of structural components of screen guides is addressed by the credited AMP, and (2)
periodic visual inspections under the credited AMP are appropriate and adequate to manage
loss of material due to general, pitting, and crevice corrosion for screen guides component
exposed to raw water. Therefore, the staff's concern described in RAI 3.5.2.1-3 is resolved.

On the basis of its review of AMR result lines as described in the preceding paragraphs and its
comparison of the applicant's results to corresponding recommendations in the GALL Report,
the staff finds that the applicant addressed the AERM adequately, as recommended by the
GALL Report.

3.5.2.1.6 Loss of Material Due to Abrasion and Cavitation

In the discussion column of LRA Table 3.5.1, item 3.5.1-45, the applicant stated that loss of
material due to abrasion and cavitation is managed by the Structures Monitoring Program.
During the audit, the staff noted that for the aging management program for the AMR results line
that points to Table 3.5.1, item 3.5.1.45, the applicant included a reference to note E.

The applicant was asked to explain why note E was used instead of note A since Table 3.5.1
and Table 3.5.2 are both referring to the Structures Monitoring Program. The applicant also
indicated that BVPS inspects the submerged portions of the Intake Structure (Common) and the
Alternate Intake Structure (Common) as part of the Structures Monitoring Program. Therefore,
the applicant credits the Structures Monitoring Program. The staff reviewed the AMR results for
this line item and determined that the component type, material, environment, and aging effect
are consistent with the corresponding line of the GALL Report; however, where the GALL
Report recommends AMP XI.S7, "Regulatory Guide 1.127, Inspection of Water-Control
Structures Associated with Nuclear Power Plants," the applicant has proposed using the
Structures Monitoring Program because the submerged portions of the Intake Structure
(Common) and the Alternate Intake Structure (Common) are part of the Structures Monitoring
Program. The Structures Monitoring Program performs visual inspections to manage loss of
material due to abrasion and cavitations. On the basis of its review, the staff finds the
applicant's use of the Structures Monitoring Program to be acceptable.

On the basis of its review of AMR result lines as described in the preceding paragraphs and its
comparison of the applicant's results to corresponding recommendations in the GALL Report,
the staff finds that the applicant addressed the AEM adequately, as recommended by the GALL
Report.

Conclusion. The staff evaluated the applicant's claim of consistency with the GALL Report. The
staff also reviewed information pertaining to the applicant's consideration of recent operating
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experience and proposals for managing aging effects. On the basis of its review, the staff
concludes that the AMR results, which the applicant claimed to be consistent with the GALL
Report, are indeed consistent with its AMRs. Therefore, the staff concludes that the applicant
has demonstrated that the effects of aging for these components will be adequately managed
so that the intended function(s) will be maintained consistent with the CLB during the period of
extended operation, as required by 10 CFR 54.21(a)(3).

3.5.2.2 AMR Results Consistent with the GALL Report for Which Further Evaluation is
Recommended

In LRA Section 3.5.2.2, the applicant further evaluates aging management, as recommended by
the GALL Report, for the containments, structures, and component supports, and provides
information concerning how it will manage aging effects in the following three areas:

(1) PWR containments:

" aging of inaccessible concrete areas

* cracks and distortion due to increased stress levels from settlement; reduction of
foundation strength, cracking, and differential settlement due to erosion of porous
concrete subfoundations if not covered by the Structures Monitoring Program

* reduction of strength and modulus of concrete structures due to elevated temperature

" loss of material due to general, pitting, and crevice corrosion

* loss of prestress due to relaxation, shrinkage, creep, and elevated temperature

" cumulative fatigue damage

" cracking due to SCC

* cracking due to cyclic loading

* loss of material (scaling, cracking, and spalling) due to freeze-thaw

* cracking due to expansion and reaction with aggregate and increase in porosity and
permeability due to leaching of calcium hydroxide

(2) safety-related and other structures and component supports:

* aging of structures not covered by the Structures Monitoring Program

• aging management of inaccessible areas

* reduction of strength and modulus of concrete structures due to elevated temperature

* aging management of inaccessible areas for Group 6 structures

* cracking due to SCC and loss of material due to pitting and crevice corrosion

" aging of supports not covered by the Structures Monitoring Program

* cumulative fatigue damage due to cyclic loading

(3) QA for aging management of nonsafety-related components
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For component groups evaluated in the GALL Report, for which the applicant claimed
consistency with the report and for which the report recommends further evaluation, the staff
reviewed the applicant's evaluation to determine whether it adequately addressed the issues
further evaluated. In addition, the staff reviewed the applicant's further evaluations against the
criteria contained in SRP-LR Section 3.5.2.2. The staff's review of the applicant's further
evaluation follows.

3.5.2.2.1 PWR Containments

The staff reviewed LRA Section 3.5.2.2.1 against the criteria in SRP-LR Section 3.5.2.2.1, which
address several areas:

Aqinq of Inaccessible Concrete Areas. The staff reviewed LRA Section 3.5.2.2.1.1 against the
criteria in SRP-LR Section 3.5.2.2.1.1, which addresses two areas:

(1) Increases in porosity and permeability, cracking, loss of material (spalling, scaling) due
to aggressive chemical attack

The applicant stated in the LRA that the loss of material and change in material
properties due to aggressive chemical attack is not an aging effect requiring
management for concrete components below grade at BVPS because (1) groundwater
analyses confirm that the BVPS site groundwater is not aggressive, and (2) BVPS
concrete is designed in accordance with ACI 318 and constructed in accordance with
ACI 301, which enhances the resistance to chemical attack through the use of dense
concrete that has low permeability and a low water to cement ratio.

However, the staff identified two issues where additional clarifications were needed to
complete the review. The first issue is that the GALL Report suggests that concrete is
constructed in accordance with the recommendations in ACI 201.2R for a quality
concrete with low water-to-cement mix ratio (0.35-0.45), smaller aggregate, long curing
period, adequate air entrainment (3-6%), and thorough consolidation. RAI 3.5.2.2-1,
dated May 8, 2008, was issued to ask the applicant to compare BVPS concrete with
ACI 201.2R including water-to-cement ratio and air content.

The second issue is that the staff is not clear on the frequency of periodic groundwater
inspection for chlorides, sulfates, and pH under the applicant's Structures Monitoring
Program. RAI B.2.39-2, dated April 30, 2008, was issued to ask the applicant to specify
the inspection frequency, and provide the two most recent threshold values. The staff's
review of the applicant's Structures Monitoring Program, including responses to
RAI B.2.39-2, is documented in SER Section 3.0.3.2.12. In their response, dated June 6,
2008, the applicant stated that the BVPS groundwater chemistry would be monitored on
a 5-year interval and provided recent results. The staff agrees that the applicant's 5-year
interval for monitoring the BVPS groundwater chemistry is in accordance with the
industry's standard, and the latest results meet the GALL Report requirements, which
are pH greater than 5.5; chlorides less than 500 ppm; and sulfates less than 1500 ppm.

In its response, dated June 16, 2008, the applicant responded to RAI 3.5.2.2-1. The.
applicant stated that the BVPS Unit 1 and Unit 2 construction phase concrete
specifications that referenced ACI 301 and ACI 318 were initially issued in 1969 and
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1973, respectively, and predated the initial 1977 issue of ACI 201.2R, "Guide to Durable
Concrete." Concrete quality for both units was stringently controlled by adherence to
these specifications, which were approved by the NRC for plant construction. The
applicant provided the detailed information about BVPS concrete against the GALL
recommended ACI 201.2R-77 including water-to-cement ratio, selection of aggregate,
air entrainment, curing requirement, and consolidation method. The applicant specified
in the letter that Unit 1 and Unit 2 structural concrete mixes had water-cement ratios that
varied between 0.40 and 0.55, entrained air that ranged from 3% to 8%.

The staff has reviewed the LRA and the additional information provided by the applicant.
On the basis of its review, the staff finds that the increases in porosity and permeability,
cracking, and loss of material (spalling, scaling) due to aggressive chemical attack in
inaccessible areas require no further evaluation of plant-specific programs because the
environment is not aggressive and the inspection frequency of groundwater chemistries
under the applicant's Structures Monitoring Program agrees with the recommendation of
the GALL Report for groundwater monitoring.

The staff does not agree with the applicant that the loss of material and change in
material properties due to aggressive chemical attack is not an aging effect requiring
management for concrete components below grade at BVPS. The concrete water-
cement ratio between 0.40 and 0.55 in BVPS is beyond both the GALL Report
recommendation (0.35 to 0.45) and the ACI 201.2R-77 guideline. Therefore, the staff
disagrees with the applicant's conclusion that there are no aging effects requiring
management for the period of extended operation. However, since the applicant has
committed to the Structures Monitoring Program to monitor the BVPS groundwater
chemistry on a 5-year interval to the end of extended operation period, the staff finds this
acceptable. Therefore, the staffs concern described in RAI 3.5.2.2-1 is resolved.

Based on the programs identified above, the staff concludes that the applicant's
programs meet SRP-LR Section 3.5.2.2.1.1 criteria. For those line items that apply to
LRA Section 3.5.2.2.1.1, the staff determines that the applicant has demonstrated that
the effects of aging will be adequately managed so that the intended function(s) will be
maintained consistent with the CLB during the period of extended operation, as required
by 10 CFR 54.21(a)(3).

(2) Cracking, loss of bond, and loss of material (spalling, scaling) due to corrosion of
embedded steel

The applicant stated in the LRA that the cracking, loss of bond, and loss of material
(spalling, scaling) due to corrosion of embedded steel is not an aging effect requiring
management at BVPS because (1) groundwater analyses confirm that the BVPS site
groundwater is not aggressive, and (2) the design and construction of the BVPS
concrete structures in accordance with ACI 318 and ACI 301 generally prevent corrosion
of embedded steel from occurring.

The GALL Report recommends the periodic groundwater inspection for chlorides,
sulfates, and pH to ensure non-aggressive groundwater chemistries. The staff noted that
the applicant's groundwater inspection program is performed by the applicant's
Structures Monitoring Program. RAI B.2.39-2, dated April 30, 2008, was issued to ask
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the applicant to specify the inspection frequency, and provide the two most recent
threshold values. The staff's review of the applicant's Structures Monitoring Program,
including responses to RAI B.2.39-2, is documented in SER Section 3.0.3.2.12. In their
response, dated June 6, 2008, the applicant stated that the BVPS groundwater
chemistry would be monitored on a 5-year interval and provided recent results. The staff
agrees that the applicant's 5-year interval for monitoring the BVPS groundwater
chemistry is in accordance with the industry's standard, and the latest results meet the
GALL Report requirements, which are pH greater than 5.5; chlorides less than 500 ppm;
and sulfates less than 1500 ppm.

The GALL Report also suggests that concrete is constructed in accordance with the
recommendations in ACI 201.2R for a quality concrete. The staff's discussion and review
for the equivalence of BVPS concrete to the ACI 201.2R recommendations is
documented in SER Section 3.5.2.2.1.1 Part 1.

In LRA Appendix B.2.5, "ASME Section XI, Subsection IWL," AMP, the applicant
indicated that previous BVPS Containment Building inspections have identified minor
issues such as mildew and rust stains, spalling, surface cracks, and loose foreign
materials. RAI 3.5.2.2.-2 was issued to ask the applicant to clarify if corrosion of
embedded steel is the cause for rust stains, spalling and surface cracks.

In its response dated June 16, 2008, the applicant responded to RAI 3.5.2.2-2. The
applicant stated as follows:

The embedded steel items that caused the subject rust stains and small
spalls were not load-carrying elements of the wall. Rather, they comprise
construction accessories, such as wire tie attachment devices, or form
ties that were used to hold forms in-place during construction and left in-
place after the wall concrete was poured. These items are close to the
exterior surface of the concrete cover layer (the outermost 3 inches that is
not included in the wall's design thickness). They could not always be
removed when the formwork was removed, and were instead covered by
grout. Since they are near the concrete's surface, some of the items rust
over time, and the grout over top of them pops off. This wire and form tie
corrosion results in staining and small spalls.

Grout was also used to patch surface irregularities remaining after
formwork removal, and these grout patches also occasionally spall off
over time. The spall is confined to the cover concrete.

A layer of shrinkage and temperature steel does exist under the cover
concrete, which serves to limit surface cracking during initial concrete
curing and subsequent temperature changes. On a few occasions, this
small diameter (1/2 in.) steel has been exposed due to cover concrete
spalling, which has also resulted in staining. The spalled areas were
repaired in such cases.

The main reinforcing steel has not been found to be the source of rust
stains or spalling on the reactor containment.
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GALL Report requirements, which are pH greater than 5.5; chlorides less than 500 ppm; 
and sulfates less than 1500 ppm. 

The GALL Report also suggests that concrete is constructed in accordance with the 
recommendations in ACI 201.2R for a quality concrete. The staff's discussion and review 
for the equivalence of BVPS concrete to the ACI 201.2R recommendations is 
documented in SER Section 3.5.2.2.1.1 Part 1. 

In LRA Appendix B.2.5, "ASME Section XI, Subsection IWL,"AMP, the applicant 
indicated that previous BVPS Containment Building inspections have identified minor 
issues such as mildew and rust stains, spalling, surface cracks, and loose foreign 
materials. RAI 3.5.2.2.-2 was issued to ask the applicant to clarify if corrosion of 
embedded steel is the cause for rust stains, spalling and surface cracks. 

In its response dated June 16,2008, the applicant responded to RAI 3.5.2.2-2. The 
applicant stated as follows: 

The embedded steel items that caused the subject rust stains and small 
spalls were not load-carrying elements of the wall. Rather, they comprise 
construction accessories, such as wire tie attachment devices, or form 
ties that were used to hold forms in-place during construction and left in
place after the wall concrete was poured. These items are close to the 
exterior surface of the concrete cover layer (the outermost 3 inches that is 
not included in the wall's design thickness). They could not always be 
removed when the formwork was removed, and were instead covered by 
grout. Since they are near the concrete's surface, some of the items rust 
over time, and the grout over top of them pops off. This wire and form tie 
corrosion results in staining and small spalls. 

Grout was also used to patch surface irregularities remaining after 
formwork removal, and these grout patches also occasionally spall off 
over time. The spall is confined to the cover concrete. 

A layer of shrinkage and temperature steel does exist under the cover 
concrete, which serves to limit surface cracking during initial concrete 
curing and subsequent temperature changes. On a few occasions, this 
small diameter (1/2 in.) steel has been exposed due to cover concrete 
spalling, which has also resulted in staining. The spa lied areas were 
repaired in such cases. 

The main reinforcing steel has not been found to be the source of rust 
stains or spalling on the reactor containment. 
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The staff has reviewed the LRA and the additional information provided by the applicant
by letter dated June 16, 2008. On the basis of its review, the staff finds that the cracking,
loss of bond, and loss of material (spalling, scaling) due to corrosion of embedded steel
require no further evaluation of plant-specific programs because the environment is not
aggressive and the inspection frequency of groundwater chemistry under the applicant's
Structures Monitoring Program agrees with the recommendation of the GALL Report for
groundwater monitoring.

The staff does not agree with the applicant that corrosion of embedded steel is not an
aging effect requiring management at BVPS. The staff noted from the applicant
responses that shrinkage and temperature steel has been exposed and its concrete
cover has been spalling. The GALL Report does not differentiate embedded steel
between main reinforcing steel and shrinkage and temperature steel. Concrete cover
designed per ACI code should provide sufficient protection for embedded steel.
Concrete covers designed per ACI code should provide sufficient protection for
embedded steel. Concrete cover spalling indicates the possible mechanism of corrosion
of embedded steel. Therefore, the staff disagrees with the applicant's conclusion that
there are no aging effects requiring management for the period of extended operation.
However, since the applicant has committed to the Structures Monitoring Program to
monitor the BVPS groundwater chemistry on a 5-year interval to the end of extended
operation period, the staff finds this acceptable. Therefore, the staffs concern described
in RAI 3.5.2.2-2 is resolved.

Based on the programs identified above, the staff concludes that the applicant's
programs meet SRP-LR Section 3.5.2.2.1.1 criteria. For those line items that apply to
LRA Section 3.5.2.2.1.1, the staff determines that the applicant has demonstrated that
the effects of aging will be adequately managed so that the intended function(s) will be
maintained consistent with the CLB during the period of extended operation, as required
by 10 CFR 54.21(a)(3).

Cracks and Distortion Due to Increased Stress Levels from Settlement; Reduction of Foundation
Strength, Cracking, and Differential Settlement Due to Erosion of Porous Concrete
Subfoundations, If Not Covered by the Structures Monitoring Program. The staff reviewed LRA
Section 3.5.2.2.1.2 against the criteria in SRP-LR Section 3.5.2.2.1.2.

SRP-LR Section 3.5.2.2.1.2 states that cracks and distortion due to increased stress levels from
settlement may occur in PWR and BWR concrete and steel containments. Also, reduction of
foundation strength, cracking, and differential settlement due to erosion of porous concrete
subfoundations may occur in all types of PWR and BWR containments. The existing program
relies on structures monitoring to manage these aging effects. Some plants may rely on a de-
watering system to lower the site groundwater level. If the plant's CLB credits a de-watering
system, the GALL Report recommends verification of the continued functionality of the de-
watering system during the period of extended operation. The GALL Report recommends no
further evaluation if this activity is within the scope of the applicant's structures monitoring
program.

The staff determined through reviews, that the cracking and distortion due to increased stress
levels from settlement, reduction of foundation strength, cracking, and differential settlement
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The staff has reviewed the LRA and the additional information provided by the applicant 
by letter dated June 16, 2008. On the basis of its review, the staff finds that the cracking, 
loss of bond, and loss of material (spalling, scaling) due to corrosion of embedded steel 
require no further evaluation of plant-specific programs because the environment is not 
aggressive and the inspection frequency of groundwater chemistry under the applicant's 
Structures Monitoring Program agrees with the recommendation of the GALL Report for 
groundwater monitoring. 

The staff does not agree with the applicant that corrosion of embedded steel is not an 
aging effect requiring management at BVPS. The staff noted from the applicant 
responses that shrinkage and temperature steel has been exposed and its concrete 
cover has been spalling. The GALL Report does not differentiate embedded steel 
between main reinforcing steel and shrinkage and temperature steel. Concrete cover 
designed per ACI code should provide sufficient protection for embedded steel. 
Concrete covers designed per ACI code should provide sufficient protection for 
embedded steel. Concrete cover spalling indicates the possible mechanism of corrosion 
of embedded steel. Therefore, the staff disagrees with the applicant's conclusion that 
there are no aging effects requiring management for the period of extended operation. 
However, since the applicant has committed to the Structures Monitoring Program to 
monitor the BVPS groundwater chemistry on a 5-year interval to the end of extended 
operation period, the staff finds this acceptable. Therefore, the staffs concern described 
in RAI 3.5.2.2-2 is resolved. 

Based on the programs identified above, the staff concludes that the applicant's 
programs meet SRP-LR Section 3.5.2.2.1.1 criteria. For those line items that apply to 
LRA Section 3.5.2.2.1.1, the staff determines that the applicant has demonstrated that 
the effects of aging will be adequately managed so that the intended function(s) will be 
maintained consistent with the CLB during the period of extended operation, as required 
by 10 CFR 54.21(a)(3). 

Cracks and Distortion Due to Increased Stress Levels from Settlement; Reduction of Foundation 
Strength. Cracking. and Differential Settlement Due to Erosion of Porous Concrete 
Subfoundations, If Not Covered by the Structures Monitoring Program. The staff reviewed LRA 
Section 3.5.2.2.1.2 against the criteria in SRP-LR Section 3.5.2.2.1.2. 

SRP-LR Section 3.5.2.2.1.2 states that cracks and distortion due to increased stress levels from 
settlement may occur in PWR and BWR concrete and steel containments. Also, reduction of 
foundation strength, cracking, and differential settlement due to erosion of porous concrete 
subfoundations may occur in all types of PWR and BWR containments. The existing program 
relies on structures monitoring to manage these aging effects. Some plants may rely on a de
watering system to lower the site groundwater level. If the plant's CLB credits a de-watering 
system, the GALL Report recommends verification of the continued functionality of the de
watering system during the period of extended operation. The GALL Report recommends no 
further evaluation if this activity is within the scope of the applicant's structures monitoring 
program. 

The staff determined through reviews, that the cracking and distortion due to increased stress 
levels from settlement, reduction of foundation strength, cracking, and differential settlement 
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due to erosion of porous concrete subfoundations (if not covered by the Structures Monitoring
Program) are not plausible aging effects due to the nonexistence of these aging mechanisms.
The applicant states that cracking due to settlement is not an aging effect requiring
management for concrete components below grade because the total and differential
settlements experienced by the subject structures since plant construction are within
permissible and anticipated limits. Based on settlement markers determined to be stable over a
period of several decades, the unit one Settlement Monitoring Program was terminated circa
1995. For unit two, the Settlement Monitoring Program is an existing plant-specific program, and
the evaluation is documented in Section 3.0.3.3.5. The applicant's technical staff also indicated
that the Settlement Monitoring Program (unit two only) is credited with management of TLAA
Section 4.7.5, which is associated with piping stress at penetrations into structures whose
settlement has not stopped. The applicant also stated that the aging effects of reduction in
foundation strength, cracking, and differential settlement due to erosion of porous concrete
sub-foundations are not applicable to BVPS, because the four inch porous sub-foundation is
above the groundwater table, a de-watering system is not used, and settlement was found
acceptable. In addition, the applicant conservatively elected to use the Structural Monitoring
Program to monitor the above-grade exposed containment concrete for the aging effect of
cracking due to settlement. The staff reviewed the Structures Monitoring Program, and the
evaluation is documented in Section 3.0.3.2.12. The staff finds that this program includes
activities that are consistent with the recommendations in the GALL Report, and are adequate
to manage cracks and distortion due to increased stress levels from settlement, reduction of
foundation strength, cracking, and differential settlement due to erosion of porous concrete
sub-foundations.

Based on the programs identified above, the staff concludes that the applicant's programs meet
SRP-LR Section 3.5.2.2.1.2 criteria. For those line items that apply to LRA Section 3.5.2.2.1.2,
the staff determines that the LRA is consistent with the GALL Report and that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB during the period of extended operation,
as required by 10 CFR 54.21(a)(3).

Reduction of Strength and Modulus of Concrete Structures Due to Elevated Temperature.
Reduction of strength and modulus of concrete due to elevated temperatures could occur in
concrete and steel containments. The staff confirmed that no portion of the concrete
containment components at BVPS exceeds specified temperature limits, which are 150'F for
general area and 200°F for local area. Therefore, this item is not applicable to BVPS.

Loss of Material due to General, Pitting and Crevice Corrosion. The staff reviewed LRA
Section 3.5.2.2.1.4 against the criteria in SRP-LR Section 3.5.2.2.1.4.

In LRA Section 3.5.2.2.1.4 the applicant addressed loss of material due to general, pitting and
crevice corrosion for steel elements of accessible and inaccessible areas of containments,
stating that the ASME Section XI, Subsection IWE and the 10 CFR 50 Appendix J Programs are
recommended to manage this aging effect. The GALL Report recommends further evaluation of
plant-specific programs to manage this aging effect for inaccessible areas if corrosion is
significant.
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due to erosion of porous concrete subfoundations (if not covered by the Structures Monitoring 
Program) are not plausible aging effects due to the nonexistence of these aging mechanisms. 
The applicant states that cracking due to settlement is not an aging effect requiring 
management for concrete components below grade because the total and differential 
settlements experienced by the subject structures since plant construction are within 
permissible and anticipated limits. Based on settlement markers determined to be stable over a 
period of several decades, the unit one Settlement Monitoring Program was terminated circa 
1995. For unit two, the Settlement Monitoring Program is an existing plant-specific program, and 
the evaluation is documented in Section 3.0.3.3.5. The applicant's technical staff also indicated 
that the Settlement Monitoring Program (unit two only) is credited with management of TLAA 
Section 4.7.5,which is associated with piping stress at penetrations into structures whose 
settlement has not stopped. The applicant also stated that the aging effects of reduction in 
foundation strength, cracking, and differential settlement due to erosion of porous concrete 
sub-foundations are not applicable to BVPS, because the four inch porous sub-foundation is 
above the groundwater table, a de-watering system is not used, and settlement was found 
acceptable. In addition, the applicant conservatively elected to use the Structural Monitoring 
Program to monitor the above-grade exposed containment concrete for the aging effect of 
cracking due to settlement. The staff reviewed the Structures Monitoring Program, and the 
evaluation is documented in Section 3.0.3.2.12. The staff finds that this program includes 
activities that are consistent with the recommendations in the GALL Report, and are adequate 
to manage cracks and distortion due to increased stress levels from settlement, reduction of 
foundation strength, cracking, and differential settlement due to erosion of porous concrete 
sub-foundations. 

Based on the programs identified above, the staff concludes that the applicant's programs meet 
SRP-LR Section 3.5.2.2~ 1.2 criteria. For those line items that apply to LRA Section 3.5.2.2.1.2, 
the staff determines that the LRA is consistent with the GALL Report and that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB during the period of extended operation, 
as required by 10 CFR 54.21(a)(3). 

Reduction of Strength and Modulus of Concrete Structures Due to Elevated Temperature. 
Reduction of strength and modulus of concrete due to elevated temperatures could occur in 
concrete and steel containments. The staff confirmed that no portion of the concrete 
containment components at BVPS exceeds specified temperature limits, which are 150°F for 
general area and 200°F for local area. Therefore, this item is not applicable to BVPS. 

Loss of Material due to General, Pitting and Crevice Corrosion. The staff reviewed LRA 
Section 3.5.2.2.1.4 against the criteria in SRP-LR Section 3.5.2.2.1.4. 

In LRA Section 3.5.2.2.1.4 the applicant addressed loss of material due to general, pitting and 
crevice corrosion for steel elements of accessible and inaccessible areas of containments, 
stating that the ASME Section XI, Subsection IWE and the 10 CFR 50 Appendix J Programs are 
recommended to manage this aging effect. The GALL Report recommends further evaluation of 
plant-specific programs to manage this aging effect for inaccessible areas if corrosion is 
significant. 
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The staff's reviews of the applicant's ASME Section XI, Subsection IWE Program and
10 CFR 50 Appendix J Program are documented in SER Section 3.0.3.2.2 and SER
Section 3.0.3.1.1, respectively.

During its review, the staff noted that a temporary construction opening for the Unit 1 steam
generator and reactor head replacements in 2006 during the Cycle 17 Refueling Outage
revealed degradation from the inaccessible side of the steel liner, for which the applicant could
not identify a root-cause from the observations in the field or from the lab analysis. The staff
issued RAI B.2.1-1, RAI B.2.1-2, RAI B.2.3-1, RAI B.2.3-2, B.2.3-3, dated May 8, 2008 for
additional information. The applicant's responses and the staff's review are discussed and
documented in SER Section 3.0.3.1.1 and SER Section 3.0.3.2.2.

On the basis of its review, the staff determines that loss of material due to general pitting and
crevice corrosion is an aging effect for steel elements of accessible and inaccessible areas of
containments. The staff finds that applicant's inspections and tests in accordance with the
ASME Section Xl, Subsection IWE Program and 10 CFR 50 Appendix J Program to manage
loss of material due to general pitting and crevice corrosion are adequate because the aging
effect has been effectively monitored and managed under the aforementioned programs.
Therefore, the staff agrees that no additional plant-specific program is required.

Loss of Prestress due to Relaxation, Shrinkage, Creep, and Elevated Temperature. BVPS
Containments are reinforced concrete. The staff confirmed that there are no prestressed
tendons associated with the BVPS Containment design. Therefore, loss of prestress forces due
to relaxation, shrinkage, creep and elevated temperature is not an aging effect applicable to
BVPS Containments.

Cumulative Fatigue Damage. Cumulative fatigue damage is addressed as a TLAA. SER
Section 4.6.3 documents the staffs review of the applicant's evaluation of this TLAA.

Cracking due to Stress Corrosion Cracking (SCC). The staff reviewed LRA Section 3.5.2.2.1.7
against the criteria in SRP-LR Section 3.5.2.2.1.7.

SRP-LR Section 3.5.2.2.1.7 states that cracking due to SCC of stainless steel penetration
sleeves, penetration bellows, and dissimilar metal welds may occur in PWR containments.

In LRA Section 3.5.2.2.1.7, the applicant suggests that cracking due to SCC is not an applicable
aging effect for the stainless steel penetration sleeves and bellows because these stainless
steel components are not exposed to an aggressive environment. However, SCC of the
dissimilar metal welds is not discussed in the LRA. To be susceptible to SCC, stainless steel
must be subject to both high temperature (>140°F) and an aggressive chemical environment.
The staff is not clear what temperature and chemical elements these components have
experienced. Therefore, RAI 3.5.2.2-4 dated May 8, 2008, was issued to ask the applicant to:
(1) confirm whether cracking due to SCC is an applicable aging effect for dissimilar metal welds
or not, (2) provide the history of the highest temperature that stainless steel penetration sleeves,
penetration bellows, and dissimilar metal welds have experienced, and (3) demonstrate what
chemical elements that would support SCC have been monitored/inspected to ensure a none
aggressive chemical environment.
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generator and reactor head replacements in 2006 during the Cycle 17 Refueling Outage 
revealed degradation from the inaccessible side of the steel liner, for which the applicant could 
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Containments are reinforced concrete. The staff confirmed that there are no prestressed 
tendons associated with the BVPS Containment design. Therefore, loss of prestress forces due 
to relaxation, shrinkage, creep and elevated temperature is not an aging effect applicable to 
BVPS Containments. 

Cumulative Fatigue Damage. Cumulative fatigue damage is addressed as a TLAA. SER 
Section 4.6.3 documents the staffs review of the applicant's evaluation of this TLAA. 
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sleeves, penetration bellows, and dissimilar metal welds may occur in PWR containments. 
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aging effect for the stainless steel penetration sleeves and bellows because these stainless 
steel components are not exposed to an aggressive environment. However, SCC of the 
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In its response dated June 16, 2008, to RAI 3.5.2.2-4, the applicant stated as follows:

1. "Cracking" is not an aging effect requiring management for dissimilar metal welds
associated with the containment penetration bellows that are addressed in LRA
Section 3.5.2.2.1.7, because the environment does not support cracking.
FENOC used Electric Power Research Institute (EPRI) License Renewal documents
1010639, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools"
(Mechanical Tools), Revision 4, and 1002950, "Aging Effects for Structures and
Structural Components (Structural Tools)," Revision 1, as the primary aging effect
references. FENOC considered stress corrosion cracking (SCC) to be an applicable
aging effect for stainless steel, whether the material is used as a weld material or is the
base material of a component, wherever applicable criteria are present. The stress
required to support SCC may be either residual (e.g., due to fabrication, field installation,
or welding), or may be due to operating conditions. Residual stresses are assumed to
exist at levels that support SCC. EPRI Mechanical Tools identifies a threshold
temperature of 1401F, below which SCC is not considered an aging effect requiring
management. The subject penetration bellows that are discussed in LRA
Section 3.5.2.2.1.7 are associated with the Unit 1 Recirculation Spray River Water outlet
piping. These components are normally isolated, and so remain at ambient temperature,
and do not exceed the threshold temperature for SCC. The EPRI Mechanical Tools
notes that significant chloride contamination may support SCC even at low
temperatures, but conclude that industry operating experience data does not indicate
that SCC of stainless steel is a significant aging effect in raw water environments. BVPS
operating experience reviews did not identify cracking below the EPRI Mechanical Tools
threshold temperature as an aging effect requiring management.

2. The subject penetration bellows that are discussed in LRA Section 3.5.2.2.1.7
correspond to the Unit 1 Recirculation Spray River Water outlet piping. These
components are normally at ambient temperature, and do not exceed 1400F (the
threshold temperature for SCC). Operation with containment ambient air temperature
exceeding 1080F is prohibited by Technical Specifications, and operation with Ohio River
water temperature exceeding 90°F is prohibited by Technical Specifications. These
limitations provide assurance that the penetration bellows associated with the River
Water System supply to the Unit 1 Recirculation Spray heat exchangers have remained
well below 140°F.

On the basis of its review, the staff determines that cracking due to SCC of stainless steel
penetration sleeves, penetration bellows, and dissimilar metal welds in the BVPS containment is
not applicable to BVPS since the conditions necessary for SCC, both high temperature
(>140°F ) and exposure to an aggressive environment, do not simultaneously exist.

Cracking due to Cyclic Loading. The BVPS containment penetrations that experience significant
cyclic loading have fatigue analyses that are evaluated as TLAAs. SER Section 4.3.1 "Class 1
Fatigue" and SER Section 4.6.3 "Containment Liner Penetration Fatigue" document the staff's
review of the applicant's evaluation of these TLAAs.

Loss of Material (Scaling, Cracking, and Spalling) Due to Freeze-Thaw. SRP-LR
Section 3.5.2.2.1.9 states that loss of material (scaling, cracking, and spalling) due to freeze-
thaw could occur in PWR and BWR concrete containments.
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In its response dated June 16, 2008, to RAI 3.5.2.2-4, the applicant stated as follows: 

1. "Cracking" is not an aging effect requiring management for dissimilar metal welds 
associated with the containment penetration bellows that are addressed in LRA 
Section 3.5.2.2.1.7, because the environment does not support cracking. 
FENOC used Electric Power Research Institute (EPRI) License Renewal documents 
1010639, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools" 
(Mechanical Tools), Revision 4, and 1002950, "Aging Effects for Structures and 
Structural Components (Structural Tools)," Revision 1, as the primary aging effect 
references. FENOC considered stress corrosion cracking (SCC) to be an applicable 
aging effect for stainless steel, whether the material is used as a weld material or is the 
base material of a component, wherever applicable criteria are present. The stress 
required to support SCC may be either residual (e.g., due to fabrication, field installation, 
or welding), or may be due to operating conditions. Residual stresses are assumed to 
exist at levels that support SCC. EPRI Mechanical Tools identifies a threshold 
temperature of 140°F, below which SCC is not considered an aging effect requiring 
management. The subject penetration bellows that are discussed in LRA 
Section 3.5.2.2.1.7 are associated with the Unit 1 Recirculation Spray River Water outlet 
piping. These components are normally isolated, and so remain at ambient temperature, 
and do not exceed the threshold temperature for SCC. The EPRI Mechanical Tools 
notes that significant chloride contamination may support SCC even at low 
temperatures, but conclude that industry operating experience data does not indicate 
that SCC of stainless steel is a significant aging effect in raw water environments. BVPS 
operating experience reviews did not identify cracking below the EPRI Mechanical Tools 
threshold temperature as an aging effect requiring management. 

2. The subject penetration bellows that are discussed in LRA Section 3.5.2.2.1.7 
correspond to the Unit 1 Recirculation Spray River Water outlet piping. These 
components are normally at ambient temperature, and do not exceed 140°F (the 
threshold temperature for SCC). Operation with containment ambient air temperature 
exceeding 108°F is prohibited by Technical Specifications, and operation with Ohio River 
water temperature exceeding 90°F is prohibited by Technical Specifications. These 
limitations provide assurance that the penetration bellows associated with the River 
Water System supply to the Unit 1 Recirculation Spray heat exchangers have remained 
well below 140°F. 

On the basis of its review, the staff determines that cracking due to SCC of stainless steel 
penetration sleeves, penetration bellows, and dissimilar metal welds in the BVPS containment is 
not applicable to BVPS since the conditions necessary for SCC, both high temperature 
(>140°F ) and exposure to an aggressive environment, do not simultaneously exist. 

Cracking due to Cyclic Loading. The BVPS containment penetrations that experience significant 
cyclic loading have fatigue analyses that are evaluated as TLAAs. SER Section 4.3.1 "Class 1 
Fatigue" and SER Section 4.6.3 "Containment Liner Penetration Fatigue" document the staff's 
review of the applicant's evaluation of these TLAAs. 

Loss of Material (Scaling, Cracking, and Spalling) Due to Freeze-Thaw. SRP-LR 
Section 3.5.2.2.1.9 states that loss of material (scaling, cracking, and spalling) due to freeze
thaw could occur in PWR and BWR concrete containments. 
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BVPS is located in an area in which weathering conditions are considered severe. The applicant
stated in the LRA that loss of material (spalling, scaling) and cracking due to freeze-thaw in
concrete containments exposed to weather are aging effects requiring management at BVPS.
The applicant also stated that it manages containment concrete exposed to weather with the
applicant's ASME Section XI, Subsection IWL Program which is discussed and reviewed in
Section 3.0.3.1.2. The applicant further stated that containment concrete structures at BVPS
were designed, constructed, and inspected in accordance with applicable ACI and ASTM
standards, which provide for a good quality, dense, well cured, and low permeability concrete.

For containment structures, the GALL recommends that (1) accessible areas: inspections
performed in accordance with IWL will indicate the presence of loss of material (spalling,
scaling) and surface cracking due to freeze-thaw; (2) inaccessible areas: evaluation is needed
for plants that are located in moderate to severe weathering conditions (weathering index >100
day-inch/yr) (NUREG-1 557). Documented evidence confirms that where the existing concrete
had air content of 3% to 6%, subsequent inspection did not exhibit degradation related to
freeze-thaw. Such inspections should be considered a part of the evaluation.

The staff noted that BVPS concrete has air content of 3% to 8%, which exceeds the GALL
recommendation of 3% to 6%. However, according to ACl 201.2R "Guide to Durable Concrete,"
for concrete exposed to freezing and thawing, air content of 4.5 to 7.5 is recommended for
severe exposure, and air content of 3.5 to 6 is recommended for moderate exposure. In
addition, tolerance on air content of ± 1.5 percent is allowed. The staff found that the BVPS
concrete mix design addressed freeze-thaw damage potential by using entrained air and
aggregate soundness for structures subject to freezing in the subgrade freeze zone and in
water-tight structures.

On the basis of its review, the staff determines that the applicant's evaluation is acceptable
because (1) applicant's ASME Section XI, Subsection IWL Program is used to manage the
aging effect due to freeze-thaw for accessible areas, which agree with the GALL
recommendation; and (2) air content of 3% to 8% at BVPS confirms the recommendation by
ACI 201.2R for severe exposure.

Cracking Due to Expansion and Reaction with Aggregate, and Increase in Porosity and
Permeability. Due to Leaching of Calcium Hydroxide. SRP-LR Section 3.5.2.2.1.10 states that
cracking due to expansion and reaction with aggregate, and the increase in porosity and
permeability due to leaching of calcium hydroxide could occur in concrete elements of concrete
and steel containments.

On the basis of its review, the staff determines that cracking due to expansion and reaction with
aggregate are not aging effects for concrete elements of BVPS containments because the
applicant's selection of nonreactive concrete aggregates based on testing is in accordance with
ASTM C227-71 "Potential Alkali Reactivity of Cement-Aggregate Combinations (Mortar-Bar
Method)", and ASTM C289-71 "Potential reactivity of aggregates (Chemical Method)", which
agree with the GALL recommendation of investigations, tests, and petrographic examinations of
aggregates performed in accordance with ASTM C295-54 or ASTM C227-50, as described in
NUREG-1557.
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BVPS is located in an area in which weathering conditions are considered severe. The applicant 
stated in the LRA that loss of material (spalling, scaling) and cracking due to freeze-thaw in 
concrete containments exposed to weather are aging effects requiring management at BVPS. 
The applicant also stated that it manages containment concrete exposed to weather with the 
applicant's ASME Section XI, Subsection IWL Program which is discussed and reviewed in 
Section 3.0.3.1.2. The applicant further stated that containment concrete structures at BVPS 
were designed, constructed, and inspected in accordance with applicable ACI and ASTM 
standards, which provide for a good quality, dense, well cured, and low permeability concrete. 

For containment structures, the GALL recommends that (1) accessible areas: inspections 
performed in accordance with IWL will indicate the presence of loss of material (spalling, 
scaling) and surface cracking due to freeze-thaw; (2) inaccessible areas: evaluation is needed 
for plants that are located in moderate to severe weathering conditions (weathering index >100 
day-inch/yr) (NUREG-1557). Documented evidence confirms that where the existing concrete 
had air content of 3% to 6%, subsequent inspection did not exhibit degradation related to 
freeze-thaw. Such inspections should be considered a part of the evaluation. 

The staff noted that BVPS concrete has air content of 3% to 8%, which exceeds the GALL 
recommendation of 3% to 6%. However, according to ACI 201.2R "Guide to Durable Concrete," 
for concrete exposed to freezing and thawing, air content of 4.5 to 7.5 is recommended for 
severe exposure, and air content of 3.5 to 6 is recommended for moderate exposure. In 
addition, tolerance on air content of ± 1.5 percent is allowed. The staff found that the BVPS 
concrete mix design addressed freeze-thaw damage potential by using entrained air and 
aggregate soundness for structures subject to freezing in the subgrade freeze zone and in 
water-tight structures. 

On the basis of its review, the staff determines that the applicant's evaluation is acceptable 
because (1) applicant's ASME Section XI, Subsection IWL Program is used to manage the 
aging effect due to freeze-thaw for accessible areas, which agree with the GALL 
recommendation; and (2) air content of 3% to 8% at BVPS confirms the recommendation by 
ACI 201.2R for severe exposure. 

Cracking Due to Expansion and Reaction with Aggregate. and Increase in Porosity and 
Permeability. Due to Leaching of Calcium Hydroxide. SRP-LR Section 3.5.2.2.1.10 states that 
cracking due to expansion and reaction with aggregate, and the increase in porosity and 
permeability due to leaching of calcium hydroxide could occur in concrete elements of concrete 
and steel containments. 

On the basis of its review, the staff determines that cracking due to expansion and reaction with 
aggregate are not aging effects for concrete elements of BVPS containments because the 
applicant's selection of nonreactive concrete aggregates based on testing is in accordance with 
ASTM C227-71 "Potential Alkali Reactivity of Cement-Aggregate Combinations (Mortar-Bar 
Method)", and ASTM C289-71 "Potential reactivity of aggregates (Chemical Method)", which 
agree with the GALL recommendation of investigations, tests, and petrographic examinations of 
aggregates performed in accordance with ASTM C295-54 or ASTM C227 -50, as described in 
NUREG-1557. 
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The applicant stated in the LRA that the increase in porosity and permeability due to leaching of
calcium hydroxide is not an aging effect requiring management because BVPS concrete is
designed in accordance with ACI 318 and constructed in accordance with ACI 301.

SRP Section 3.5.2.2.1.10 states: "The existing program relies on ASME Section XI,
Subsection IWL to manage these aging effects. The GALL Report recommends further
evaluation if concrete was not constructed in accordance with the recommendations in
ACI 201.2R-77." The staff's discussion and review for the equivalence of BVPS concrete to the
ACI 201.2R-77 recommendations is documented in SER Section 3.5.2.2.1.1. The staff reviewed
the applicant's ASME Section XI, Subsection IWL Program, and the evaluation is documented
in Section 3.0.3.1.2.

On the basis of its review, the staff agrees that cracking due to expansion and reaction with
aggregate, increase in porosity and permeability due to leaching of calcium hydroxide are not
plausible aging effects for concrete elements of containments because (1) the absence of the
aging effects is confirmed under the Inservice Inspection (ISI) Program - IWL, (2) the material
selection in accordance with ASTM standards ensures nonreactive concrete aggregates, and
(3) leaching of calcium hydroxide from reinforced concrete becomes significant only if the
concrete is exposed to flowing water. BVPS containment concrete is above the groundwater
table and is not exposed to flowing water. Therefore, the staff determines that no further
evaluation is required.

3.5.2.2.2 Safety-Related and Other Structures and Component Supports

AQing of Structures Not Covered by Structures Monitoring Program. The staff reviewed LRA
Section 3.5.2.2.2.1 against the criteria in SRP-LR Section 3.5.2.2.2.1.

In LRA Section 3.5.2.2.2.1 the applicant stated that BVPS concrete structures subject to an
AMR are included in the Structures Monitoring Program and supplemented by other AMPs as
appropriate. This statement is true for concrete items even if the AMR specified no AERMs.
Aging effects discussed below for structural steel items are also addressed by the structures
monitoring program. Additional discussion of specific aging effects follows.

SRP-LR Section 3.5.2.2.2.1 states that the GALL Report recommends further evaluation of
certain structure/aging effect combinations if they are not covered by the structures monitoring
programs, including (1) cracking, loss of bond, and loss of material (spalling, scaling) due to
corrosion of embedded steel for Groups 1-5, 7, and 9 structures; (2) increase in porosity and
permeability, cracking, loss of material (spalling, scaling) due to aggressive chemical attack for
Groups 1-5, 7, and 9 structures; (3) loss of material due to corrosion for Groups 1-5, 7, and 8
structures; (4) loss of material (spalling, scaling) and cracking due to freeze-thaw for
Groups 1-3, 5, and 7-9 structures; (5) cracking due to expansion and reaction with aggregates
for Groups 1-5 and 7-9 structures; (6) cracks and distortion due to increased stress levels from
settlement for Groups 1-3 and 5-9 structures; and (7) reduction in foundation strength, cracking,
differential settlement due to erosion of porous concrete subfoundation for Groups 1-3 and 5-9
structures. The GALL Report recommends further evaluation only for structure/aging effect
combinations not within structures monitoring programs. In addition, lock-up due to wear may
occur for Lubrite radial beam seats in BWR drywells, RPV support shoes for PWRs with nozzle
supports, steam generator supports, and other sliding support bearings and sliding support
surfaces. The existing program relies on the structures monitoring program or ASME
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The applicant stated in the LRA that the increase in porosity and permeability due to leaching of 
calcium hydroxide is not an aging effect requiring management because BVPS concrete is 
designed in accordance with ACI 318 and constructed in accordance with ACI 301. 

SRP Section 3.5.2.2.1.10 states: "The existing program relies on ASME Section XI, 
Subsection IWL to manage these aging effects. The GALL Report recommends further 
evaluation if concrete was not constructed in accordance with the recommendations in 
ACI 201.2R-77." The staff's discussion and review for the equivalence of BVPS concrete to the 
ACI 201.2R-77 recommendations is documented in SER Section 3.5.2.2.1.1. The staff reviewed 
the applicant's ASME Section XI, Subsection IWL Program, and the evaluation is documented 
in Section 3.0.3.1.2. 

On the basis of its review, the staff agrees that cracking due to expansion and reaction with 
aggregate, increase in porosity and permeability due to leaching of calcium hydroxide are not 
plausible aging effects for concrete elements of containments because (1) the absence of the 
aging effects is confirmed under the Inservice Inspection (lSI) Program - IWL, (2) the material 
selection in accordance with ASTM standards ensures nonreactive concrete aggregates, and 
(3) leaching of calcium hydroxide from reinforced concrete becomes significant only if the 
concrete is exposed to flowing water. BVPS containment concrete is above the groundwater 
table and is not exposed to flowing water. Therefore, the staff determines that no further 
evaluation is required. 

3.5.2.2.2 Safety-Related and Other Structures and Component Supports 

Aging of Structures Not Covered by Structures Monitoring Program. The staff reviewed LRA 
Section 3.5.2.2.2.1 against the criteria in SRP-LR Section 3.5.2.2.2.1. 

In LRA Section 3.5.2.2.2.1 the applicant stated that BVPS concrete structures subject to an 
AMR are included in the Structures Monitoring Program and supplemented by other AMPs as 
appropriate. This statement is true for concrete items even if the AMR specified no AERMs. 
Aging effects discussed below for structural steel items are also addressed by the structures 
monitoring program. Additional discussion of specific aging effects follows. 

SRP-LR Section 3.5.2.2.2.1 states that the GALL Report recommends further evaluation of 
certain structure/aging effect combinations if they are not covered by the structures monitoring 
programs, including (1) cracking, loss of bond, and loss of material (spalling, scaling) due to 
corrosion of embedded steel for Groups 1-5, 7, and 9 structures; (2) increase in porosity and 
permeability, cracking, loss of material (spalling, scaling) due to aggressive chemical attack for 
Groups 1-5, 7, and 9 structures; (3) loss of material due to corrosion for Groups 1-5, 7, and 8 
structures; (4) loss of material (spalling, scaling) and cracking due to freeze-thaw for 
Groups 1-3, 5, and 7-9 structures; (5) cracking due to expansion and reaction with aggregates 
for Groups 1-5 and 7-9 structures; (6) cracks and distortion due to increased stress levels from 
settlement for Groups 1-3 and 5-9 structures; and (7) reduction in foundation strength, cracking, 
differential settlement due to erosion of porous concrete subfoundation for Groups 1-3 and 5-9 
structures. The GALL Report recommends further evaluation only for structure/aging effect 
combinations not within structures monitoring programs. In addition, lock-up due to wear may 
occur for Lubrite radial beam seats in BWR drywells, RPV support shoes for PWRs with nozzle 
supports, steam generator supports, and other sliding support bearings and sliding support 
surfaces. The existing program relies on the structures monitoring program or ASME 
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Code Section Xl, Subsection IWF, to manage this aging effect. The GALL Report recommends
further evaluation only for structure-aging effect combinations not within the Inservice Inspection
(IWF) or Structures Monitoring Programs.

(1) Cracking, Loss of Bond, and Loss of Material (Spalling, Scaling) Due to Corrosion of

Embedded Steel for Groups 1-5, 7, and 9 Structures

The staff reviewed item 1 in LRA Section 3.5.2.2.2.1 against the criteria in SRP-LR
Section 3.5.2.2.2.1.

The staffs reviews for the cracking, loss of bond, and loss of material (spalling, scaling)
due to corrosion of embedded steel for inaccessible concrete areas of Containments
and Groups 1-5, 7 and 9 Structures are documented in SER Sections 3.5.2.2.1.1 and
3.5.2.2.2.2.4, respectively. The staff's review of the Structures Monitoring Program is
documented in SER Section 3.0.3.2.12. The staff confirmed that Groups 1-5, 7, and 9
structures subject to this AMR are all in-scope of the Structures Monitoring Program.
Therefore, the staff agrees that the criteria of SRP-LR Section 3.5.2.2.2.1 have been
met, and no further evaluation is required.

(2) Increase in Porosity and Permeability, Cracking, Loss of Material (Spalling, Scaling) Due

to Aggressive Chemical Attack for Groups 1-5, 7, and 9 Structures

The staff reviewed item 2 in LRA Section 3.5.2.2.2.1 against the criteria in SRP-LR
Section 3.5.2.2.2.1.

The staffs reviews for the increase in porosity and permeability, cracking, loss of
material (spalling, scaling) due to aggressive chemical attack for inaccessible concrete
areas of Containments and Groups 1-5, 7 and 9 Structures are documented in SER
Sections 3.5.2.2.1.1 and 3.5.2.2.2.2.4, respectively. The staff's review of the Structures
Monitoring Program is documented in SER Section 3.0.3.2.12. The staff confirmed that
Groups 1-5, 7 and 9 structures subject to this AMR are all in-scope of the Structures
Monitoring Program. Therefore, the staff agrees that the criteria of SRP-LR
Section 3.5.2.2.2.1 have been met, and no further evaluation is required.

(3) Loss of Material Due to Corrosion for Groups 1-5, 7, and 8 Structures

The staff reviewed item 3 in LRA Section 3.5.2.2.2.1 against the criteria in SRP-LR
Section 3.5.2.2.2.1.

The applicant stated in the LRA that loss of material due to corrosion for structural steel
components is managed by the Structures Monitoring Program. Additionally, loss of
material of steel components that provide a fire barrier is also managed by the Fire
Protection Program.

The staff's review for the loss of material due to general, pitting and crevice corrosion for
steel elements of containments is documented in SER Section 3.5.2.2.1.4. The staff's
reviews of the Structures Monitoring Program and the Fire Protection Program are
documented in SER Sections 3.0.3.2.12 and 3.0.3.2.5, respectively. The staff finds that
Groups 1-5, 7, 8 structures subject to this AMR are all in-scope of the Structures
Monitoring Program. Therefore, the staff agrees that the criteria of SRP-LR
Section 3.5.2.2.2.1 have been met, and no further evaluation is required.

3-575

Code Section XI, Subsection IWF, to manage this aging effect. The GALL Report recommends 
further evaluation only for structure-aging effect combinations not within the Inservice Inspection 
(IWF) or Structures Monitoring Programs. 

(1) Cracking, Loss of Bond, and Loss of Material (Spalling, Scaling) Due to Corrosion of 
Embedded Steel for Groups 1-5, 7, and 9 Structures 

The staff reviewed item 1 in LRA Section 3.5.2.2.2.1 against the criteria in SRP-LR 
Section 3.5.2.2.2.1. 

The staff's reviews for the cracking, loss of bond, and loss of material (spalling, scaling) 
due to corrosion of embedded steel for inaccessible concrete areas of Containments 
and Groups 1-5; 7 and 9 Structures are documented in SER Sections 3.5.2.2.1.1 and 
3.5.2.2.2.2.4, respectively. The staff's review of the Structures Monitoring Program is 
documented in SER Section 3.0.3.2.12. The staff confirmed that Groups 1-5, 7, and 9 
structures subject to this AMR are all in-scope of the Structures Monitoring Program. 
Therefore, the staff agrees that the criteria of SRP-LR Section 3.5.2.2.2.1 have been 
met, and no further evaluation is required. 

(2) Increase in Porosity and Permeability, Cracking, Loss of Material (Spalling, Scaling) Due 
to Aggressive Chemical Attack for Groups 1-5, 7, and 9 Structures 

The staff reviewed item 2 in LRA Section 3.5.2.2.2.1 against the criteria in SRP-LR 
Section 3.5.2.2.2.1. 

The staff's reviews for the increase in porosity and permeability, cracking, loss of 
material (spalling, scaling) due to aggressive chemical attack for inaccessible concrete 
areas of Containments and Groups 1-5, 7 and 9 Structures are documented in SER 
Sections 3.5.2.2.1.1 and 3.5.2.2.2.2.4, respectively. The staff's review of the Structures 
Monitoring Program is documented in SER Section 3.0.3.2.12. The staff confirmed that 
Groups 1-5, 7 and 9 structures subject to this AMR are all in-scope of the Structures 
Monitoring Program. Therefore, the staff agrees that the criteria of SRP-LR 
Section 3.5.2.2.2.1 have been met, and no further evaluation is required. 

(3) Loss of Material Due to Corrosion for Groups 1-5, 7, and 8 Structures 

The staff reviewed item 3 in LRA Section 3.5.2.2.2.1 against the criteria in SRP-LR 
Section 3.5.2.2.2.1. 

The applicant stated in the LRA that loss of material due to corrosion for structural steel 
components is managed by the Structures Monitoring Program. Additionally, loss of 
material of steel components that provide a fire barrier is also managed by the Fire 
Protection Program. 

The staff's review for the loss of material due to general, pitting and crevice corrosion for 
steel elements of containments is documented in SER Section 3.5.2.2.1.4. The staff's 
reviews of the Structures Monitoring Program and the Fire Protection Program are 
documented in SER Sections 3.0.3.2.12 and 3.0.3.2.5, respectively. The staff finds that 
Groups 1-5, 7, 8 structures subject to this AMR are all in-scope of the Structures 
Monitoring Program. Therefore, the staff agrees that the criteria of SRP-LR 
Section 3.5.2.2.2.1 have been met, and no further evaluation is required. 
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(4) Loss of Material (Spalling, Scaling) and Cracking Due to Freeze-Thaw for Groups 1-3, 5,
and 7- 9 Structures

The staff reviewed item 4 in LRA Section 3.5.2.2.2.1 against the criteria in SRP-LR

Section 3.5.2.2.2.1.

The staff's reviews for the loss of material (spalling, scaling) and cracking due to freeze-
thaw for concrete containments, below-grade inaccessible concrete areas of
Groups 1-3, 5, 7- 9 Structures, and below-grade inaccessible concrete areas of
Groups 6 Structures are documented in SER Sections 3.5.2.2.1.9, 3.5.2.2.2.2.1 and
3.5.2.2.2.4.2, respectively. The staff confirmed that Groups 1-3, 5, 7- 9 structures subject
to this AMR are all in-scope of the Structures Monitoring Program. The staff's review of
the Structures Monitoring Program is documented in SER Section 3.0.3.2.12. Therefore,
the staff agrees that the criteria of SRP-LR Section 3.5.2.2.2.1 have been met, and no
further evaluation is required.

(5) Cracking Due to Expansion and Reaction with Aggregates for Groups 1-5 and 7-9
Structures

The staff reviewed item 5 in LRA Section 3.5.2.2.2.1 against the criteria in SRP-LR
Section 3.5.2.2.2.1.

The staffs reviews for the cracking due to expansion and reaction with aggregates for
concrete elements of containments and below-grade inaccessible areas of Groups 1-5
and 7-9 structures are documented in SER Sections 3.5.2.2.1.10 and 3.5.2.2.2.2.2,
respectively. The staff's review of the Structures Monitoring Program is documented in
SER Section 3.0.3.2.12. The staff finds that Groups 1-5, 7- 9 structures subject to this
AMR are all in-scope of the Structures Monitoring Program. Therefore, the staff agrees
that the criteria of SRP-LR Section 3.5.2.2.2.1 have been met, and no further evaluation
is required.

(6) Cracks and Distortion Due to Increased Stress Levels from Settlement for Groups 1-3
and 5-9 Structures

Based on settlement markers determined to be stable over a period of several decades,
the Unit 1 Settlement Monitoring Program was terminated circa 1995. For Unit 2, the
Settlement Monitoring Program is an existing plant-specific program, and the evaluation
is documented in Section 3.0.3.3.5. The applicant's technical staff also indicated that the
Settlement Monitoring Program (unit two only) is credited with management of TLAA
Section 4.7.5, which is associated with piping stress at penetrations into structures
whose settlement has not stopped. The staff determined through reviews that the cracks
and distortion due to increased stress levels from settlement for Groups 1-3 and 5-9
structures are not plausible aging effects requiring management for concrete
components below grade because the total and differential settlements experienced by
the subject structures since plant construction are within permissible and anticipated
limits.

(7) Reduction in Foundation Strength, Cracking, and Differential Settlement Due to Erosion
of Porous Concrete Subfoundation for Groups 1-3 and 5-9 Structures

The staff determined through reviews that reduction in foundation strength, cracking, and
differential settlement due to erosion of porous concrete subfoundation for Groups 1-3
and 5-9 structures may not be plausible aging effects due to the absence of these aging
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(4) Loss of Material (Spalling, Scaling) and Cracking Due to Freeze-Thaw for Groups 1-3, 5, 
and 7- 9 Structures 

The staff reviewed item 4 in LRA Section 3.5.2.2.2.1 against the criteria in SRP-LR 
Section 3.5.2.2.2.1. 

The staffs reviews for the loss of material (spalling, scaling) and cracking due to freeze
thaw for concrete containments, below-grade inaccessible concrete areas of 
Groups 1-3, 5, 7- 9 Structures, and below-grade inaccessible concrete areas of 
Groups 6 Structures are documented in SER Sections 3.5.2.2.1.9, 3.5.2.2.2.2.1 and 
3.5.2.2.2.4.2, respectively. The staff confirmed that Groups 1-3, 5, 7- 9 structures subject 
to this AMR are all in-scope of the Structures Monitoring Program. The staff's review of 
the Structures Monitoring Program is documented in SER Section 3.0.3.2.12. Therefore, 
the staff agrees that the criteria of SRP-LR Section 3.5.2.2.2.1 have been met, and no 
further evaluation is required. 

(5) Cracking Due to Expansion and Reaction with Aggregates for Groups 1-5 and 7-9 
Structures 

The staff reviewed item 5 in LRA Section 3.5.2.2.2.1 against the criteria in SRP-LR 
Section 3.5.2.2.2.1. 

The staffs reviews for the cracking due to expansion and reaction with aggregates for 
concrete elements of containments and below-grade inaccessible areas of Groups 1-5 
and 7-9 structures are documented in SER Sections 3.5.2.2.1.10 and 3.5.2.2.2.2.2, 
respectively. The staffs review of the Structures Monitoring Program is documented in 
SER Section 3.0.3.2.12. The staff finds that Groups 1-5, 7- 9 structures subject to this 
AMR are all in-scope of the Structures Monitoring Program. Therefore, the staff agrees 
that the criteria of SRP-LR Section 3.5.2.2.2.1 have been met, and no further evaluation 
is required. 

(6) Cracks and Distortion Due to Increased Stress Levels from Settlement for Groups 1-3 
and 5-9 Structures 

Based on settlement markers determined to be stable over a period of several decades, 
the Unit 1 Settlement Monitoring Program was terminated circa 1995. For Unit 2, the 
Settlement Monitoring Program is an existing plant-specific program, and the evaluation 
is documented in Section 3.0.3.3.5. The applicant's technical staff also indicated that the 
Settlement Monitoring Program (unit two only) is credited with management of TLAA 
Section 4.7.5, which is associated with piping stress at penetrations into structures 
whose settlement has not stopped. The staff determined through reviews that the cracks 
and distortion due to increased stress levels from settlement for Groups 1-3 and 5-9 
structures are not plausible aging effects requiring management for concrete 
components below grade because the total and differential settlements experienced by 
the subject structures since plant construction are within permissible and anticipated 
limits. 

(7) Reduction in Foundation Strength, Cracking, and Differential Settlement Due to Erosion 
of Porous Concrete Subfoundation for Groups 1-3 and 5-9 Structures 

The staff determined through reviews that reduction in foundation strength, cracking, and 
differential settlement due to erosion of porous concrete subfoundation for Groups 1-3 
and 5-9 structures may not be plausible aging effects due to the absence of these aging 
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mechanisms. The applicant stated that the aging effects of reduction in foundation
strength, cracking, and differential settlement due to erosion of porous concrete
subfoundation for Group 1-3 and 5-9 structures are not applicable to BVPS, because the
sub-foundation is above the groundwater table, a de-watering system is not used, and
settlement was found acceptable. In addition, the applicant conservatively elected to use
the Structural Monitoring Program to monitor the above-grade exposed containment
concrete for the aging effect of cracking due to settlement. The staff reviewed the
Structures Monitoring Program, and the evaluation is documented in Section 3.0.3.2.12.
The staff finds that this program is consistent with the recommendations in the GALL
Report, and is adequate to manage cracks and distortion due to increased stress levels
from settlement, reduction of foundation strength, cracking, and differential settlement
due to erosion of porous concrete subfoundations.

(8) Lockup Due to Wear for Lubrite® Radial Beam Seats in BWR Drywell and Other Sliding

Support Surfaces

The staff reviewed item "Lock-up due to Wear" in LRA Section 3.5.2.2.2.1 against the
criteria in SRP-LR Section 3.5.2.2.2.1.

The staff finds that Lubrite plates are all in-scope of the applicant's ASME Section XI,
Subsection IWF Program. The staffs review of the ASME Section Xl, Subsection IWF Program
is documented in SER Section 3.0.3.2.3. The applicant stated in LRA Section 3.5.2.2.2.1 that
the ASME Section XI, Subsection IWF Program will perform inspections to confirm the absence
of lock-up due to wear aging effect for these components. Therefore, the staff finds that the
criteria of SRP-LR Section 3.5.2.2.2.1 have been met, and no further evaluation is required.

Based on the programs identified above, the staff concludes that the applicant has met the
criteria of SRP-LR Section 3.5.2.2.2.1. For those line items that apply to LRA
Section 3.5.2.2.2.1, the staff determines that the LRA is consistent with the GALL Report and
the applicant has demonstrated that the effects of aging will be adequately managed so that the
intended functions will be maintained consistent with the CLB during the period of extended
operation, as required by 10 CFR 54.21(a)(3).

Agingq Manaqement of Inaccessible Areas. The staff reviewed LRA Section 3.5.2.2.2.2 against
the following criteria in SRP-LR Section 3.5.2.2.2.2:

(1) Loss of material (spalling, scaling) and cracking due to freeze-thaw could
occur in below-grade inaccessible concrete areas of Groups 1-3, 5 and 7-9
structures.

The staff reviewed Item 1 of LRA Section 3.5.2.2.2.2 against the criteria in item 1
of SRP-LR Section 3.5.2.2.2.2.

The applicant stated in the LRA that aging of exterior surfaces of concrete and
concrete fire barriers exposed to weather, exposed to raw water, or below grade
is managed by the Structures Monitoring Program. Its interior surfaces are
managed by the Structures Monitoring Program and the Fire Protection Program.
The staffs reviews of the Structures Monitoring Program and the Fire Protection
Program are documented in SER Sections 3.0.3.2.12 and 3.0.3.2.5, respectively.
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mechanisms. The applicant stated that the aging effects of reduction in foundation 
strength, cracking, and differential settlement due to erosion of porous concrete 
subfoundation for Group 1-3 and 5-9 structures are not applicable to BVPS, because the 
sub-foundation is above the groundwater table, a de-watering system is not used, and 
settlement was found acceptable. In addition, the applicant conservatively elected to use 
the Structural Monitoring Program to monitor the above-grade exposed containment 
concrete for the aging effect of cracking due to settlement. The staff reviewed the 
Structures Monitoring Program, and the evaluation is documented in Section 3.0.3.2.12. 
The staff finds that this program is consistent with the recommendations in the GALL 
Report, and is adequate to manage cracks and distortion due to increased stress levels 
from settlement, reduction of foundation strength, cracking, and differential settlement 
due to erosion of porous concrete subfoundations. 

(8) Lockup Due to Wear for Lubrite® Radial Beam Seats in BWR Drywell and Other Sliding 
Support Surfaces 

The staff reviewed item "Lock-up due to Wear" in LRA Section 3.5.2.2.2.1 against the 
criteria in SRP-LR Section 3.5.2.2.2.1. 

The staff finds that Lubrite plates are all in-scope of the applicant's ASME Section XI, 
Subsection IWF Program. The staffs review of the ASME Section XI, Subsection IWF Prograrri 
is documented in SER Section 3.0.3.2.3. The applicant stated in LRA Section 3.5.2.2.2.1 that 
the ASME Section XI, Subsection IWF Program will perform inspections to confirm the absence 
of lock-up due to wear aging effect for these components. Therefore, the staff finds that the 
criteria of SRP-LR Section 3.5.2.2.2.1 have been met, and no further evaluation is required. 

Based on the programs identified above, the staff concludes that the applicant has met the 
criteria of SRP-LR Section 3.5.2.2.2.1. For those line items that apply to LRA 
Section 3.5.2.2.2.1, the staff determines that the LRA is consistent with the GALL Report and 
the applicant has demonstrated that the effects of aging will be adequately managed so that the 
intended functions will be maintained consistent with the CLB during the period of extended 
operation, as required by 10 CFR 54.21(a)(3). 

Aging Management of Inaccessible Areas. The staff reviewed LRA Section 3.5.2.2.2.2 against 
the following criteria in SRP-LR Section 3.5.2.2.2.2: 

(1) Loss of material (spalling, scaling) and cracking due to freeze-thaw could 
occur in below-grade inaccessible concrete areas of Groups 1-3, 5 and 7-9 
structures. 

The staff reviewed Item 1 of LRA Section 3.5.2.2.2.2 against the criteria in item 1 
of SRP-LR Section 3.5.2.2.2.2. 

The applicant stated in the LRA that aging of exterior surfaces of concrete and 
concrete fire barriers exposed to weather, exposed to raw water, or below grade 
is managed by the Structures Monitoring Program. Its interior surfaces are 
managed by the Structures Monitoring Program and the Fire Protection Program. 
The staffs reviews of the Structures Monitoring Program and the Fire Protection 
Program are documented in SER Sections 3.0.3.2.12 and 3.0.3.2.5, respectively. 
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On the basis of its review, the staff found that the BVPS concrete mix design
adequately addressed freeze-thaw damage potential by using entrained air and
aggregate soundness for structures subject to freezing in the subgrade freeze
zone and in water-tight structures. The sufficient concrete air content creates a
large number of closely spaced, small air bubbles in the hardened concrete. The
air bubbles relieve the pressure build-up caused by ice formation by acting as
expansion chambers, therefore no additional plant-specific program is required
for below-grade inaccessible concrete areas of Groups 1-3, 5 and 7-9 structures.
The staff finds this acceptable because it is in agreement with the
recommendations in the GALL Report for concrete exposed to freezing and
thawing.

(2) Cracking due to expansion and reaction with aggregates could occur in
below-grade inaccessible concrete areas for Groups 1-5 and 7-9 structures.

The staff reviewed Item 2 of LRA Section 3.5.2.2.2.2 against the criteria in item 2
of SRP-LR Section 3.5.2.2.2.2. On the basis of its review, the staff determines
that cracking due to expansion and reaction with aggregate in below-grade
inaccessible concrete areas for Groups 1-5 and 7-9 structures are not aging
effects because selection of nonreactive concrete aggregates based on testing is
in accordance with ASTM C227-71 "Potential Alkali Reactivity of Cement-
Aggregate Combinations (Mortar-Bar Method),' and ASTM C289-71 "Potential
reactivity of aggregates (Chemical Method),' which agree with the GALL
recommendation of investigations, tests, and petrographic examinations of
aggregates performed in accordance with ASTM C295-54 or ASTM C227-50, as
described in NUREG-1557.

(3) Cracks and distortion due to increased stress levels from settlement and
reduction of foundation strength, cracking, and differential settlement due to
erosion of porous concrete subfoundations could occur in below-grade
inaccessible concrete areas of Groups 1-3, 5 and 7-9 structures.

The staff determined through reviews that cracks and distortion due to increased
stress levels from settlement and reduction of foundation strength, cracking, and
differential settlement due to erosion of porous concrete subfoundations in
below-grade inaccessible concrete areas of Groups 1-3, 5 and 7-9 structures are
not plausible aging effects due to the absence of these aging mechanisms. The
applicant stated that although the containment building foundation is supported
on a porous concrete subfoundation, the subfoundation is located above the
normal groundwater level and is not subject to erosion. Outside of the
containments, none of the BVPS structures in the scope of license renewal have
porous subfoundations. Therefore, erosion of cement from the porous concrete
subfoundation is not an effect requiring management. In addition, the applicant
elected the Structural Monitoring Program to monitor the above-grade exposed
containment concrete for the aging effect of cracking due to settlement. The staff
reviewed the Structures Monitoring Program, and the evaluation is documented
in SER Section 3.0.3.2.12. The staff finds that this program is consistent with the
recommendations in the GALL Report, and is adequate to manage cracks and
distortion due to increased stress levels from settlement, reduction of foundation
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strength, cracking, and differential settlement due to erosion of porous concrete
subfoundations.

(4) Increase in porosity and permeability, cracking, loss of material (spalling,
scaling) due to aggressive chemical attack; and cracking, loss of bond, and
loss of material (spalling, scaling) due to corrosion of embedded steel could
occur in below-grade inaccessible concrete areas of Groups 1-3, 5 and 7-9
structures.

Increase in porosity and permeability, cracking, loss of material (spalling, scaling)
due to aggressive chemical attack; and cracking, loss of bond, and loss of
material (spalling, scaling) due to corrosion of embedded steel could occur in
below-grade inaccessible concrete areas of Groups 1-3, 5 and 7-9 structures.

The staff reviewed Item 4 of LRA Section 3.5.2.2.2.2 against the criteria in item 4
of SRP-LR Section 3.5.2.2.2.2, which addresses two areas:

(1) Increases in porosity and permeability, cracking, loss of material
(spalling, scaling) due to aggressive chemical attack.

The applicant stated in the LRA that the loss of material and change
in material properties due to aggressive chemical attack is not an
aging effect requiring management at BVPS because (1)
groundwater analyses confirm that the BVPS site groundwater is not
aggressive, and (2) BVPS concrete is designed in accordance with
ACI 318 and constructed in accordance with ACI 301, which
enhances the resistance to chemical attack through the use of
dense concrete that has low permeability and a low water to cement
ratio.

The GALL Report recommends the periodic groundwater inspection
for chlorides, sulfates, and pH to ensure non-aggressive
groundwater chemistries. The staffs review of the applicant's
groundwater inspection program and its comparison to the GALL
Report recommendations are documented in SER
Section 3.5.2.2.1.1.

The GALL Report also suggests that concrete is constructed in
accordance with the recommendations in ACI 201.2R-77 for a
quality concrete. The staffs discussion and review for the
equivalence of BVPS concrete to the ACI 201.2R-77
recommendations is documented in SER Section 3.5.2.2.1.1.

On the basis of its review, the staff finds that the increases in
porosity and permeability, cracking, and loss of material (spalling,
scaling) due to aggressive chemical attack in below-grade
inaccessible concrete areas of Groups 1-3, 5 and 7-9 structures
require no further evaluation of plant-specific programs because the
environment is not aggressive and the inspection frequency of
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groundwater chemistries under the applicant's Structures Monitoring
Program agrees with the recommendation of GALL Report for
groundwater monitoring. However the staff does not agree with the
applicant that the loss of material and change in material properties
due to aggressive chemical attacks is not an aging effect requiring
management. This is discussed further in SER Section 3.5.2.2-1.

(2) Cracking, loss of bond, and loss of material (spalling, scaling) due to
corrosion of embedded steel.

The applicant stated in the LRA that the cracking, loss of bond, and
loss of material (spalling, scaling) due to corrosion of embedded
steel in below-grade inaccessible concrete areas of Groups 1-3, 5
and 7-9 structures is not an aging effect requiring management at
BVPS because (1) groundwater analyses confirm that the BVPS site
groundwater is not aggressive, and (2) the design and construction
of the BVPS concrete structures in accordance with ACI 318 and
ACI 301 generally prevent corrosion of embedded steel from
occurring.

The GALL Report recommends the periodic groundwater inspection
for chlorides, sulfates, and pH to ensure non-aggressive
groundwater chemistries. The staff's review of the applicant's
groundwater inspection program and its comparison to the GALL
Report recommendations are documented in SER
Section 3.5.2.2.1.1.

The GALL Report also suggests that concrete is constructed in
accordance with the recommendations in ACI 201.2R-77 for a
quality concrete. The staffs discussion and review for the
equivalence of BVPS concrete to the ACI 201.2R-77
recommendations is documented in SER Section 3.5.2.2.1.1,
including discussion of operating experience reported under the
ASME Section Xl, Subsection IWL.

The staff has reviewed the LRA and the additional information
provided by the applicant by letter dated June 16, 2008. On the
basis of its review, the staff finds that the cracking, loss of bond, and
loss of material (spalling, scaling) due to corrosion of embedded
steel in below-grade inaccessible concrete areas of Groups 1-3, 5
and 7-9 structures require no further evaluation of plant-specific
programs because the environment is not aggressive and the
inspection frequency of groundwater chemistries under the
applicant's Structures Monitoring Program agrees with the
recommendation of GALL Report for groundwater monitoring.
However, the staff does not agree with the applicant that corrosion
of embedded steel is not an aging effect requiring management.
This is discussed further in SER Section 3.5.2.2.1.1.
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(5) Increase in porosity and permeability, and loss of strength due to leaching
of calcium hydroxide could occur in below-grade inaccessible concrete
areas of Groups 1-3, 5 and 7-9 structures

The applicant claimed in the LRA that an increase in porosity and
permeability due to leaching of calcium hydroxide in below-grade
inaccessible concrete areas of Groups 1-3, 5 and 7-9 structures is not an
aging effect requiring management because BVPS concrete is designed in
accordance with ACI 318 and constructed in accordance with ACI 301.

SRP Section 3.5.2.2.1.10 states: "Increase in porosity and permeability,
and loss of strength due to leaching of calcium hydroxide could occur in
below-grade inaccessible concrete areas of Groups 1-3, 5 and 7-9
structures. The GALL Report recommends further evaluation of this aging
effect for inaccessible areas of these Groups of structures if concrete was
not constructed in accordance with the recommendations in ACI 201.2R-
77." The staffs discussion and review for the equivalence of BVPS
concrete to the ACl 201.2R-77 recommendations is documented in SER
Section 3.5.2.2.1.1.

On the basis of its review, the staff finds that increase in porosity and
permeability, and loss of strength due to leaching of calcium hydroxide in below-
grade inaccessible concrete areas of Groups 1-3, 5 and 7-9 structures is not a
plausible aging effect requiring management because the design and
construction of Groups 1-3, 5, and 7-9 concrete structures in accordance with
ACI codes enhances resistance to leaching.

Reduction of Strength and Modulus of Concrete Structures Due to Elevated Temperature. The
staff reviewed LRA Section 3.5.2.2.2.3 against the criteria in SRP-LR Section 3.5.2.2.2.3.

In LRA Section 3.5.2.2.2.3 the applicant addresses reduction of concrete strength and modulus
due to elevated temperatures that may occur in PWR and BWR Groups 1-5 concrete structures.
The applicant stated that the GALL Report item for concrete degradation from temperature
elevations does not apply because ambient temperatures for the containment internals and the
concrete components for other structures do not exceed specified temperature limits. In all
locations the temperatures are well below the limits. Hot piping penetrations have cooling
systems to keep concrete temperature below the threshold.

SRP-LR Section 3.5.2.2.2.3 states that reduction of strength and modulus of concrete due to
elevated temperatures may occur in PWR and BWR Groups 1-5 concrete structures. For
concrete elements that exceed specified temperature limits, further evaluations are
recommended. Appendix A to ACl 349-85 specifies the concrete temperature limits for normal
operation or any other long-term period. Temperatures shall not exceed 150°F except for local
areas allowed to have temperatures not to exceed 2000F.

The staff confirmed from the BVPS LRA that no portion of Groups 1-5 concrete structures
exceed specified temperature limits, which are 150°F for general area and 200°F for local area.
Therefore, this item is not applicable to BVPS.
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Aqinq Managqement of Inaccessible Areas for Group 6 Structures. The staff reviewed LRA
Section 3.5.2.2.2.4 against the following criteria in SRP-LR Section 3.5.2.2.2.4:

(1) Increase in porosity and permeability, cracking, loss of material (spalling,
scaling) due aggressive chemical attack; and cracking, loss of bond, and
loss of material (spalling, scaling) due to corrosion of embedded steel could
occur in below-grade inaccessible concrete areas of Group 6 structures.

The staff reviewed Item 1 of LRA Section 3.5.2.2.2.4 against the criteria in item 1
of SRP-LR Section 3.5.2.2.2.4, which addresses two areas:

(1) Increases in porosity and permeability, cracking, loss of material
(spalling, scaling) due to aggressive chemical attack

The applicant stated in the LRA that the loss of material and change in
material properties due to aggressive chemical attack is not an aging
effect requiring management at BVPS for below-grade inaccessible
concrete areas of Group 6 structures because (1) groundwater analyses
confirm that the BVPS site groundwater is not aggressive, and (2) BVPS
concrete is designed in accordance with ACI 318 and constructed in
accordance with ACI 301, which enhances the resistance to chemical
attack through the use of dense concrete that has low permeability and a
low water to cement ratio.

The GALL Report recommends the periodic groundwater inspection for
chlorides, sulfates, and pH to ensure non-aggressive groundwater
chemistries. The staff's review of the applicant's groundwater inspection
program and its comparison to the GALL Report recommendations are
documented in SER Section 3.5.2.2.1.1.

The GALL Report also suggests that concrete is constructed in
accordance with the recommendations in ACI 201.2R-77 for a quality
concrete. The staff's discussion and review for the equivalence of BVPS
concrete to the ACI 201.2R-77 recommendations is documented in SER
Section 3.5.2.2.1.1.

On the basis of its review, the staff finds that the increases in porosity and
permeability, cracking, and loss of material (spalling, scaling) due to
aggressive chemical attack in below-grade inaccessible concrete areas of
Group 6 structures require no further evaluation of plant-specific
programs because the environment is not aggressive and the inspection
frequency of groundwater chemistries under the applicant's Structures
Monitoring Program agrees with the recommendation of GALL Report for
groundwater monitoring. However the staff does not agree with the
applicant that the loss of material and change in material properties due
to aggressive chemical attacks is not an aging effect requiring
management. This is discussed further in SER Section 3.5.2.2.1.1.
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(2) Cracking, loss of bond, and loss of material (spalling, scaling) due to
corrosion of embedded steel.

The applicant stated in the LRA that the cracking, loss of bond, and loss
of material (spalling, scaling) due to corrosion of embedded steel in
below-grade inaccessible concrete areas of Groups 6 structures is not an
aging effect requiring management at BVPS because (1) groundwater
analyses confirm that the BVPS site groundwater is not aggressive, and
(2) the design and construction of the BVPS concrete structures in
accordance with ACI 318 and ACI 301 generally prevent corrosion of
embedded steel from occurring.

The GALL Report recommends the periodic groundwater inspection for
chlorides, sulfates, and pH to ensure non-aggressive groundwater
chemistries. The staff's review of the applicant's groundwater inspection
program and its comparison to the GALL Report recommendations are
documented in SER Section 3.5.2.2.1.1.

The GALL Report also suggests that concrete is constructed in
accordance with the recommendations in ACl 201.2R-77 for a quality
concrete. The staff's discussion and review for the equivalence of BVPS
concrete to the ACI 201.2R-77 recommendations is documented in SER
Section 3.5.2.2.1.1, including discussion of operating experience reported
under the ASME Section XI, Subsection IWL AMP.

The Staff has reviewed the LRA and the additional information provided
by the applicant by letter dated June 16, 2008. On the basis of its review,
the staff finds that the cracking, loss of bond, and loss of material
(spalling, scaling) due to corrosion of embedded steel in below-grade
inaccessible concrete areas of Groups 6 structures require no further
evaluation of plant-specific programs because the environment is not
aggressive and the inspection frequency of groundwater chemistries
under the applicant's Structures Monitoring Program agrees with the
recommendation of GALL Report for groundwater monitoring. However,
the staff does not agree with the applicant that corrosion of embedded
steel is not an aging effect requiring management. This is discussed
further in SER Section 3.5.2.2.1.1.

(2) Loss of material (spalling, scaling) and cracking due to freeze-thaw could
occur in below grade inaccessible concrete areas of Group 6 structures.

The staff reviewed Item 2 of LRA Section 3.5.2.2.2.4 against the criteria in Item 2
of SRP-LR Section 3.5.2.2.2.4.

The applicant stated in the LRA that the Structures Monitoring Program manages
this aging effect for concrete exposed to weather in the Intake, Alternate Intake,
and Unit 2 Emergency Outfall Structures. The staff's review of the Structures
Monitoring Program is documented in SER Sections 3.0.3.2.12.

3-583

(2) Cracking, loss of bond, and loss of material (spalling, scaling) due to 
corrosion of embedded steel. 

The applicant stated in the LRA that the cracking, loss of bond, and loss 
of material (spalling, scaling) due to corrosion of embedded steel in 
below~grade inaccessible concrete areas of Groups 6 structures is not an 
aging effect requiring management at BVPS because (1) groundwater 
analyses confirm that the BVPS site groundwater is not aggressive, and 
(2) the design and construction of the BVPS concrete structures in 
accordance with ACI 318 and ACI 301 generally prevent corrosion of 
embedded steel from occurring. 

The GALL Report recommends the periodic groundwater inspection for 
chlorides, sulfates, and pH to ensure non~aggressive groundwater 
chemistries. The staff's review of the applicant's groundwater inspection 
program and its comparison to the GALL Report recommendations are 
documented in SER Section 3.5.2.2.1.1. 

The GALL Report also suggests that concrete is constructed in 
accordance with the recommendations in ACI 201.2R~77 for a quality 
concrete. The staff's discussion and review for the equivalence of BVPS 
concrete to the ACI 201.2R~77 recommendations is documented in SER 
Section 3.5.2.2.1.1, including discussion of operating experience reported 
under the ASME Section XI, Subsection IWL AMP. 

The Staff has reviewed the LRA and the additional information provided 
by the applicant by letter dated June 16, 2008. On the basis of its review, 
the staff finds that the cracking, loss of bond, and loss of material 
(spalling, scaling) due to corrosion of embedded steel in below~grade 
inaccessible concrete areas of Groups 6 structures require no further 
evaluation of plant-specific programs because the environment is not 
aggressive and the inspection frequency of groundwater chemistries 
under the applicant's Structures Monitoring Program agrees with the 
recommendation of GALL Report for groundwater monitoring. However, 
the staff does not agree with the applicant that corrosion of embedded 
steel is not an aging effect requiring management. This is discussed 
further in SER Section 3.5.2.2.1.1. 

(2) Loss of material (spalling, scaling) and cracking due to freeze-thaw could 
occur in below grade inaccessible concrete areas of Group 6 structures. 

The staff reviewed Item 2 of LRA Section 3.5.2.2.2.4 against the criteria in Item 2 
of SRP-LR Section 3.5.2.2.2.4. 

The applicant stated in the LRA that the Structures Monitoring Program manages 
this aging effect for concrete exposed to weather in the Intake, Alternate Intake, 
and Unit 2 Emergency Outfall Structures. The staff's review of the Structures 
Monitoring Program is documented in SER Sections 3.0.3.2.12. 
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On the basis of its review, the staff found that the BVPS concrete mix design
addressed freeze-thaw damage potential by using entrained air and aggregate
soundness for structures subject to freezing in the subgrade freeze zone and in
water-tight structures. The sufficient concrete air content creates a large number
of closely spaced, small air bubbles in the hardened concrete. The air bubbles
relieve the pressure build-up caused by ice formation by acting as expansion
chambers, therefore no additional plant-specific program is required for below-
grade inaccessible concrete areas of Groups 6 structures. The staff finds this
acceptable because it is in agreement with the recommendations in the GALL
Report for concrete exposed to freezing and thawing.

(3) Cracking due to expansion and reaction with aggregates and increase in
porosity and permeability, and loss of strength due to leaching of calcium
hydroxide could occur in below grade inaccessible reinforced concrete
areas of Group 6 structures.

On the basis of review, the staff agrees that cracking due to expansion and
reaction with aggregate are not aging effects for BVPS concrete areas of Group
6 structures because selection of nonreactive concrete aggregates based on
testing is in accordance with ASTM C227-71, "Potential Alkali Reactivity of
Cement-Aggregate Combinations (Mortar-Bar Method)," and ASTM C289-71,
"Potential reactivity of aggregates (Chemical Method)," which agree with the
GALL recommendation of investigations, tests, and petrographic examinations of
aggregates performed in accordance with ASTM C295-54 or ASTM C227-50, as
described in NUREG-1557.

The applicant claimed in the LRA that an increase in porosity and permeability
due to leaching of calcium hydroxide is not an aging effect requiring management
because BVPS concrete is designed in accordance with ACI 318 and
constructed in accordance with ACI 301. However, GALL Report suggests that
concrete is constructed in accordance with the recommendations in ACI 201.2R.
The staff's discussion and review for the equivalence of BVPS concrete to the
ACI 201.2R recommendations is documented in SER Section 3.5.2.2.1.1.

On the basis of its review, the staff finds that increase in porosity and
permeability, and loss of strength due to leaching of calcium hydroxide in below
grade inaccessible reinforced concrete areas of Group 6 structures is not a
plausible aging effect requiring management because the design and
construction of Group 6 concrete structures in accordance with ACI codes
enhances resistance to leaching.

Based on the programs identified above, the staff concludes that the applicant has met the
criteria of SRP-LR Section 3.5.2.2.2.4. For those line items that apply to LRA
Section 3.5.2.2.2.4, the staff determines that the LRA is consistent with the GALL Report and
the applicant has demonstrated that the effects of aging will be adequately managed so that the
intended functions will be maintained consistent with the CLB during the period of extended
operation, as required by 10 CFR 54.21(a)(3).
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acceptable because it is in agreement with the recommendations in the GALL 
Report for concrete exposed to freezing and thawing. 

(3) Cracking due to expansion and reaction with aggregates and increase in 
porosity and permeability, and loss of strength due to leaching of calcium 
hydroxide could occur in below grade inaccessible reinforced concrete 
areas of Group 6 structures. 

On the basis of review, the staff agrees that cracking due to expansion and 
reaction with aggregate are not aging effects for BVPS concrete areas of Group 
6 structures because selection of nonreactive concrete aggregates based on 
testing is in accordance with ASTM C227-71, "Potential Alkali Reactivity of 
Cement-Aggregate Combinations (Mortar-Bar Method)," and ASTM C289-71, 
"Potential reactivity of aggregates (Chemical Method)," which agree with the 
GALL recommendation of investigations, tests, and petrographic examinations of 
aggregates performed in accordance with ASTM C295-54 or ASTM C227 -50, as 
described in NUREG-1557. 

The applicant claimed in the LRA that an increase in porosity and permeability 
due to leaching of calcium hydroxide is not an aging effect requiring management 
because BVPS concrete is designed in accordance with ACI 318 and 
constructed in accordance with ACI 301. However, GALL Report suggests that 
concrete is constructed in accordance with the recommendations in ACI 201.2R. 
The staff's discussion and review for the equivalence of BVPS concrete to the 
ACI 201.2R recommendations is documented in SER Section 3.5.2.2.1.1. 

On the basis of its review, the staff finds that increase in porosity and 
permeability, and loss of strength due to leaching of calcium hydroxide in below 
grade inaccessible reinforced concrete areas of Group 6 structures is not a . 
plausible aging effect requiring management because the design and 
construction of Group 6 concrete structures in accordance with ACI codes 
enhances resistance to leaching. 

Based on the programs identified above, the staff concludes that the applicant has met the 
criteria of SRP-LR Section 3.5.2.2.2.4. For those line items that apply to LRA 
Section 3.5.2.2.2.4, the staff determines that the LRA is consistent with the GALL Report and 
the applicant has demonstrated that the effects of aging will be adequately managed so that the 
intended functions will be maintained consistent with the CLB during the period of extended 
operation, as required by 10 CFR 54.21(a)(3). 
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Cracking due to Stress Corrosion Cracking and Loss of Material due to Pitting and Crevice
Corrosion. Cracking due to stress corrosion cracking and loss of material due to pitting and
crevice corrosion could occur for Group 7 and 8 stainless steel tank liners exposed to standing
water.

On the basis of its review, the staff confirmed that BVPS has no in-scope stainless steel tank
liners exposed to standing water. Therefore, this item is not applicable to BVPS.

Aging of Supports Not Covered by Structures Monitoring Program. The GALL Report
recommends further evaluation of certain component support/aging effect combinations if they
are not covered by the Structures Monitoring Program. The staff reviewed LRA
Section 3.5.2.2.2.6 against the criteria in SRP-LR Section 3.5.2.2.2.6.

The staff has reviewed the applicable Section of the applicant's LRA. The staff confirmed that all
the component support/aging effect combinations of (1) loss of material due to general and
pitting corrosion, for Groups B2-B5 supports; (2) reduction in concrete anchor capacity due to
degradation of the surrounding concrete, for Groups B13-B5 supports; and (3) reduction/loss of
isolation function due to degradation of vibration isolation elements, for Group B4 supports; are
managed by the Structures Monitoring Program. Therefore, the staff determines that no further
evaluation is required.

Cumulative Fatique Damage due to Cyclic Loading. The staff reviewed LRA Section 3.5.2.2.2.7
against the criteria in SRP-LR Section 3.5.2.2.2.7. The staff has reviewed the applicable
Section of the applicant's LRA. The staff confirmed that no fatigue analyses were identified as
TLAAs because no CLB fatigue analysis exists for component support members, anchor bolts,
and welds for Groups B1.1, B1.2, and B1.3. Therefore, cumulative fatigue damage of
component is not a TLAA as defined in 10 CFR 54.3.

3.5.2.3 AMR Results Not Consistent with or Not Addressed in the GALL Report

In the applicant's LRA Tables 3.5.2-1 through 3.5.2-36, the staff reviewed additional details of
the AMR results for material, environment, AERM, and AMP combinations not consistent with or
not addressed in the GALL Report.

In LRA Tables 3.5.2-1 through 3.5.2-36, the applicant indicated, via notes F through J, which the
combination of component type, material, environment, and AERM does not correspond to a
line item in the GALL Report. The applicant provided further information about how it will
manage the aging effects. Specifically, note F indicates that the material for the AMR line item
component is not evaluated in the GALL Report. Note G indicates that the environment for the
AMR line item component and material is not evaluated in the GALL Report. Note H indicates
that the aging effect for the AMR line item component, material, and environment combination is
not evaluated in the GALL Report. Note I indicates that the aging effect identified in the GALL
Report for the line item component, material, and environment combination is not applicable.
Note J indicates that neither the component nor the material and environment combination for
the line item is evaluated in the GALL Report.

For component type, material, and environment combinations not evaluated in the GALL
Report, the staff reviewed the applicant's evaluation to determine whether the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
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manage the aging effects. Specifically, note F indicates that the material for the AMR line item 
component is not evaluated in the GALL Report. Note G indicates that the environment for the 
AMR line item component and material is not evaluated in the GALL Report. Note H indicates 
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For component type, material, and environment combinations not evaluated in the GALL 
Report, the staff reviewed the applicant's evaluation to determine whether the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
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function(s) will be maintained consistent with the CLB for the period of extended operation. The
staff's evaluation is documented in the following sections.

3.5.2.3.1 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Alternate Intake Structure (Common) - LRA Table 3.5.2-1

The staff reviewed LRA Table 3.5.2-1, which summarizes the results of AMR evaluations for the
alternate intake structure (common) component groups.

In LRA Table 3.5.2-1, the applicant identified 18 unique component/material/environment/aging
effect/AMP groups for the Alternate Intake Structure. Thirteen have AMR results consistent with
the GALL Report, as identified by reference to Notes A through E. The staff confirmed that the
references to Table 1 and GALL Report Volume II line items are appropriate.

For five groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Alternate Intake Structure (Common) not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.5.2.3.2 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Auxiliary Building - LRA Table 3.5.2-2

The staff reviewed LRA Table 3.5.2-2, which summarizes the results of AMR evaluations for the
auxiliary building component groups.

In LRA Table 3.5.2-2, the applicant identified 36 unique component/material/environment/aging
effect/AMP groups for the Auxiliary Building. Twenty six have AMR results consistent with the
GALL Report, as identified by reference to Notes A through E. The staff confirmed that the
references to Table 1 and GALL Report Volume II line items are appropriate.

For ten groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
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For ten groups, the applicant proposed to manage concrete material, aging effect none, by 
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conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Auxiliary Building not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

3.5.2.3.3 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Boric Acid Tank Building (Unit 1 only) - LRA Table 3.5.2-3

The staff reviewed LRA Table 3.5.2-3, which summarizes the results of AMR evaluations for the
boric acid tank building component groups.

In LRA Table 3.5.2-3, the applicant identified six unique component/material/environment/aging
effect/AMP groups for the Boric Acid Tank Building. Five have AMR results consistent with the
GALL Report, as identified by reference to Notes A through E. The staff confirmed that the
references to Table 1 and GALL Report Volume II line items are appropriate.
For one group, the applicant proposed to manage concrete material, aging effect none, by using
the Structures Monitoring Program. The staffs review of the Structures Monitoring Program is
documented in SER Section 3.0.3.2.12. This line item references Note I and plant-specific Note
501, which states "No applicable aging effects have been identified for the component.
However, the identified AMP will be used to confirm the absence of significant aging effects for
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that
there are no aging effects requiring management for the period of extended operation for these
groups. However, the staff finds that the credited AMP is appropriate in each case. Since the
applicant has committed to appropriate aging management programs for the period of extended
operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Boric Acid Tank
Building (Unit 1 only) not evaluated in the GALL Report. The staff finds that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3).

3.5.2.3.4 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Cable Tunnel - LRA Table 3.5.2-4

The staff reviewed LRA Table 3.5.2-4, which summarizes the results of AMR evaluations for the
cable tunnel component groups.
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conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Auxiliary Building not 
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the 
effects of aging will be adequately managed so that the intended function(s) will be maintained 
consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). 

3.5.2.3.3 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Boric Acid Tank Building (Unit 1 only) - LRA Table 3.5.2-3 

The staff reviewed LRA Table 3.5.2-3, which summarizes the results of AMR evaluations for the 
boric acid tank building component groups. 

In LRA Table 3.5.2-3, the applicant identified six unique componentlmaterial/environmentlaging 
effectlAMP groups for the Boric Acid Tank Building. Five have AMR results consistent with the 
GALL Report, as identified by reference to Notes A through E. The staff confirmed that the 
references to Table 1 and GALL Report Volume II line items are appropriate. 
For one group, the applicant proposed to manage concrete material, aging effect none, by using 
the Structures Monitoring Program. The staffs review of the Structures Monitoring Program is 
documented in SER Section 3.0.3.2.12. This line item references Note I and plant-specific Note 
501, which states "No applicable aging effects have been identified for the component. 
However, the identified AMP will be used to confirm the absence of significant aging effects for 
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that 
there are no aging effects requiring management for the period of extended operation for these 
groups. However, the staff finds that the credited AMP is appropriate in each case. Since the 
applicant has committed to appropriate aging management programs for the period of extended 
operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Boric Acid Tank 
Building (Unit 1 only) not evaluated in the GALL Report. The staff finds that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation, as 
required by 10 CFR 54.21 (a)(3). 

3.5.2.3.4 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Cable Tunnel- LRA Table 3.5.2-4 

The staff reviewed LRA Table 3.5.2-4, which summarizes the results of AMR evaluations for the 
cable tunnel component groups. 
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In LRA Table 3.5.2-4, the applicant identified eight unique component/material/environment/
aging effect/AMP groups for the Cable Tunnel. All eight of these groups reference Note I and
plant-specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." For these groups the applicant proposed to
manage concrete material, aging effect none, by using the Structures Monitoring Program. The
staff's review of the Structures Monitoring Program is documented in SER Section 3.0.3.2.12.
The staff disagrees with the applicant's AMR conclusion that there are no aging effects requiring
management for the period of extended operation for these groups. However, the staff finds that
the credited AMP is appropriate in each case. Since the applicant has committed to appropriate
aging management programs for the period of extended operation, the staff finds these AMR
results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Cable Tunnel not
evaluated in the GALL Report.. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

3.5.2.3.5 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Chemical Addition Building (Unit 1 only) - LRA Table 3.5.2-5

The staff reviewed LRA Table 3.5.2-5, which summarizes the results of AMR evaluations for the
chemical addition building component groups.

In LRA Table 3.5.2-5, the applicant identified five unique component/material/environment/aging
effect/AMP groups for the Chemical Addition Building. All five have AMR results consistent with
GALL, as identified by reference to Notes A through E. The staff confirmed that the references
to Table 1 and GALL Volume II line items are appropriate.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Chemical Addition
Building (Unit 1 only) not evaluated in the GALL Report. The staff finds that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3).

3.5.2.3.6 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Condensate Polishing Building (Unit 2 only) - LRA Table 3.5.2-6

The staff reviewed LRA Table 3.5.2-6, which summarizes the results of AMR evaluations for the
condensate polishing building (unit 2 only) component groups.

In LRA Table 3.5.2-6, the applicant identified eight unique component/material/environment
/aging effect/AMP groups for the Condensate Polishing Building. Four have AMR results
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In LRA Table 3.5.2-4, the applicant identified eight unique component/material/environment/ 
aging effect/AMP groups for the Cable Tunnel. All eight of these groups reference Note I and 
plant-specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." For these groups the applicant proposed to 
manage concrete material, aging effect none, by using the Structures Monitoring Program. The 
staff's review of the Structures Monitoring Program is documented in SER Section 3.0.3.2.12 . 

. The staff disagrees with the applicant's AMR conclusion that there are no aging effects requiring 
management for the period of extended operation for these groups. However, the staff finds that 
the credited AMP is appropriate in each case. Since the applicant has committed to appropriate 
aging management programs for the period of extended operation, the staff finds these AMR 
results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Cable Tunnel not 
evaluated in the GALL Report .. The staff finds that the applicant has demonstrated that the 
effects of aging will be adequately managed so that the intended function(s) will be maintained 
consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). 

3.5.2.3.5 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation -Chemical Addition Building (Unit 1 only) - LRA Table 3.5.2-5 

The staff reviewed LRA Table 3.5.2-5, which summarizes the results of AMR evaluations for the 
chemical addition building component groups. 

In LRA Table 3.5.2-5, the applicant identified five unique component/material/environment/aging 
effect/AMP groups for the Chemical Addition Building. All five have AMR results consistent with 
GALL, as identified by reference to Notes A through E. The staff confirmed that the references 
to Table 1 and GALL Volume II line items are appropriate. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Chemical Addition 
Building (Unit 1 only) not evaluated in the GALL Report. The staff finds that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation, as 
required by 10 CFR 54.21 (a)(3). 

3.5.2.3.6 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Condensate Polishing Building (Unit 2 only) - LRA Table 3.5.2-6 

The staff reviewed LRA Table 3.5.2-6, which summarizes the results of AMR evaluations for the 
condensate polishing building (unit 2 only) component groups. 

In LRA Table 3.5.2-6, the applicant identified eight unique component/material/environment 
/aging effect/AMP groups for the Condensate Polishing Building. Four have AMR results 
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consistent with GALL, as identified by reference to Notes A through E. The staff confirmed that
the references to Table 1 and GALL Volume II line items are appropriate.

For four groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Condensate Polishing
Building (Unit 2 only) not evaluated in the GALL Report. The staff finds that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3).

3.5.2.3.7 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Control Building (Unit 2 only) - LRA Table 3.5.2-7

The staff reviewed LRA Table 3.5.2-7, which summarizes the results of AMR evaluations for the
control building (unit 2 only) component groups.

In LRA Table 3.5.2-7, the applicant identified 18 unique component/material/environment /aging
effect/AMP groups for the Control Building (Unit 2). Fourteen have AMR results consistent with
GALL, as identified by reference to Notes A through E. The staff confirmed that the references
to Table 1 and GALL Volume II line items are appropriate.

For four groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Control Building
(Unit 2 only) not evaluated in the GALL Report. The staff finds that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
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consistent with GALL, as identified by reference to Notes A through E. The staff confirmed that 
the references to Table 1 and GALL Volume II line items are appropriate. 

For four groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Condensate Polishing 
Building (Unit 2 only) not evaluated in the GALL Report. The staff finds that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation, as 
required by 10 CFR 54.21 (a)(3). 

3.5.2.3.7 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Control Building (Unit 2 only) - LRA Table 3.5.2-7 

The staff reviewed LRA Table 3.5.2-7, which summarizes the results of AMR evaluations for the 
control building (unit 2 only) component groups. 

In LRA Table 3.5.2-7, the applicant identified 18 unique component/material/environment /aging 
effect/AMP groups for the Control Building (Unit 2). Fourteen have AMR results consistent with 
GALL, as identified by reference to Notes A through E. The staff confirmed that the references 
to Table 1 and GALL Volume II line items are appropriate. 

For four groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Control Building 
(Unit 2 only) not evaluated in the GALL Report. The staff finds that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
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function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21(a)(3).

3.5.2.3.8 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Decontamination Building - LRA Table 3.5.2-8

The staff reviewed LRA Table 3.5.2-8, which summarizes the results of AMR evaluations for the
decontamination building component groups.

In LRA Table 3.5.2-8, the applicant identified 12 unique component/material/environment /aging
effect/AMP groups for the Decontamination Building. Nine have AMR results consistent with
GALL, as identified by reference to Notes A through E. The staff confirmed that the references
to Table 1 and GALL Volume II line items are appropriate.

For three groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Decontamination
Building not evaluated in the GALL Report. The staff finds that the applicant has demonstrated
that the effects of aging will be adequately managed so that the intended function(s) will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

3.5.2.3.9 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Diesel Generator Building - LRA Table 3.5.2-9

The staff reviewed LRA Table 3.5.2-9, which summarizes the results of AMR evaluations for the
diesel generator building component groups.

In LRA Table 3.5.2-9, the applicant identified 21 unique component/material/environment /aging
effect/AMP groups for the Diesel Generator Building. Sixteen have AMR results consistent with
GALL, as identified by reference to Notes A through E. The staff confirmed that the references
to Table 1 and GALL Volume II line items are appropriate.

For five groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
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function(s) will be maintained consistent with the CLB for the period of extended operation, as 
required by 10 CFR 54.21 (a)(3). 

3.5.2.3.8 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Decontamination Building - LRA Table 3.5.2-8 

The staff reviewed LRA Table 3.5.2-8, which summarizes the results of AMR evaluations for the 
decontamination building component groups. 

In LRA Table 3.5.2-8, the applicant identified 12 unique component/material/environment /aging 
effect/AMP groups for the DecontaminationBuilding. Nine have AMR results consistent with . 
GALL, as identified by reference to Notes A through E. The staff confirmed that the references 
to Table 1 and GALL Volume II line items are appropriate. 

For three groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Decontamination 
Building not evaluated in the GALL Report. The staff finds that the applicant has demonstrated 
that the effects of aging will be adequately managed so that the intended function(s) will be 
maintained consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). 

3.5.2.3.9 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Diesel Generator Building- LRA Table 3.5.2-9 

The staff reviewed LRA Table 3.5.2-9, which summarizes the results of AMR evaluations for the 
diesel generator building component groups. 

In LRA Table 3.5.2-9, the applicant identified 21 unique component/material/environment /aging 
effect/AMP groups for the Diesel Generator Building. Sixteen have AMR results consistent with 
GALL, as identified by reference to Notes A through E. The staff confirmed that the references 
to Table 1 and GALL Volume II line items are appropriate. 

For five groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
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aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to the appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Diesel Generator
Building not evaluated in the GALL Report. The staff finds that the applicant has demonstrated
that the effects of aging Will be adequately managed so that the intended function(s) will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

3.5.2.3.10 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Emergency Outfall Structure (Unit 2 only) - LRA Table 3.5.2-10

The staff reviewed LRA Table 3.5.2-10, which summarizes the results of AMR evaluations for
the emergency outfall structure (unit 2 only) component groups.

In LRA Table 3.5.2-10, the applicant identified four unique component/material/environment/
aging effect/AMP groups for the Emergency Outfall Structure. Two have AMR results consistent
with GALL, as identified by reference to Notes A through E. The staff confirmed that the
references to Table 1 and GALL Volume II line items are appropriate.

For two groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Emergency Outfall
Structure (Unit 2 only) not evaluated in the GALL Report. The staff finds that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21(a)(3).

3.5.2.3.11 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Emergency Response Facility Diesel Generator Building (Common)
- LRA Table 3.5.2-11
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aging effects for the period of extended operation.» The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to the appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Diesel Generator 
Building not evaluated in the GALL Report. The staff finds that the applicant has demonstrated 
that the effects of aging will be adequately managed so that the intended function(s) will be 
maintained consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). 

3.5.2.3.10 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Emergency Outfall Structure (Unit 2 only) - LRA Table 3.5.2-10 

The staff reviewed LRA Table 3.5.2-10, which summarizes the results of AMR evaluations for 
the emergency outfall structure (unit 2 only) component groups. 

In LRA Table 3.5.2-10, the applicant identified four unique component!material/environment! 
aging effect/AMP groups for the Emergency Outfall Structure. Two have AMR results consistent 
with GALL, as identified by reference to Notes A through E. The staff confirmed that the 
references to Table 1 and GALL Volume II line items are appropriate. 

For two groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to .confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Emergency Outfall 
Structure (Unit 2 only) not evaluated in the GALL Report. The staff finds that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation, as 
required by 10 CFR 54.21(a)(3). 

3.5.2.3.11 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Emergency Response Facility Diesel Generator Building (Common) 
- LRA Table 3.5.2-11 
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The staff reviewed LRA Table 3.5.2-11, which summarizes the results of AMR evaluations for
the emergency response facility diesel generator building (common) component groups.

In LRA Table 3.5.2-11, the applicant identified eight unique component/material/environment/
aging effect/AMP groups for the Emergency Response Facility Diesel Generator Building. Five
have AMR results consistent with GALL, as identified by reference to Notes A through E. The
staff confirmed that the references to Table 1 and GALL Volume II line items are appropriate.

For three groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staffs review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Emergency Response
Facility Diesel Generator Building (Common) not evaluated in the GALL Report. The staff finds
that the applicant has demonstrated that the effects of aging will be adequately managed so that
the intended function(s) will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3).

3.5.2.3.12 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Emergency Response Facility Substation Building (Common) -
LRA Table 3.5.2-12

The staff reviewed LRA Table 3.5.2-12, which summarizes the results of AMR evaluations for
the emergency response facility substation building (common) component groups.

In LRA Table 3.5.2-12, the applicant identified 11 unique component/material/environment/
aging effect/AMP groups for the Emergency Response Facility Substation Building. Seven have
AMR results consistent with GALL, as identified by reference to Notes A through E. The staff
confirmed that the references to Table 1 and GALL Volume II line items are appropriate.

For four groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.
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The staff reviewed LRA Table 3.5.2-11, which summarizes the results of AMR evaluations for 
the emergency response facility diesel generator building (common) component groups. 

In LRA Table 3.5.2-11, the applicant identified eight unique componentlmaterial/environmentl 
aging effectlAMP groups for the Emergency Response Facility Diesel Generator Building. Five 
have AMR results consistent with GALL, as identified by reference to Notes A through E. The 
staff confirmed that the references to Table 1 and GALL Volume " line items are appropriate. 

For three groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staffs review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Emergency Response 
Facility Diesel Generator Building (Common) not evaluated in the GALL Report. The staff finds 
that the applicant has demonstrated that the effects of aging will be adequately managed so that 
the intended function(s) will be maintained consistent with the CLBfor the period of extended 
operation, as required by 10 CFR 54.21(a)(3). 

3.5.2.3.12 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Emergency Response Facility Substation Building (Common)
LRA Table 3.5.2-12 

The staff reviewed LRA Table 3.5.2-12, which summarizes the results of AMR evaluations for 
the emergency response facility SUbstation building (common) component groups. 

In LRA Table 3.5.2-12, the applicant identified 11 unique componentlmaterial/environmentl 
aging effectlAMP groups for the Emergency Response Facility Substation Building. Seven have 
AMR results consistent with GALL, as identified by reference to Notes A through E. The staff 
confirmed that the references to Table 1 and GALL Volume" line items are appropriate. 

For four groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 
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On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Emergency Response
Facility Substation Building (Common) not evaluated in the GALL Report. The staff finds that the
applicant has demonstrated that the effects of aging will be adequately managed so that the
intended function(s) will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3).
3.5.2.3.13 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Equipment Hatch Platform - LRA Table 3.5.2-13

The staff reviewed LRA Table 3.5.2-13, which summarizes the results of AMR evaluations for
the equipment hatch platform component groups.

In LRA Table 3.5.2-13, the applicant identified 10 unique component/material/environment/
aging effect/AMP groups for the Equipment Hatch Platform. Four have AMR results consistent
with GALL, as identified by reference to Notes A through E. The staff confirmed that the
references to Table 1 and GALL Volume II line items are appropriate.

For six groups, the applicant proposed to manage concrete material, aging effect none, by using
the Structures Monitoring Program. The staffs review of the Structures Monitoring Program is
documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-specific
Note 501, which states "No applicable aging effects have been identified for the component.
However, the identified AMP will be used to confirm the absence of significant aging effects for
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that
there are no aging effects requiring management for the period of extended operation for these
groups. However, the staff finds that the credited AMP is appropriate in each case. Since the
applicant has committed to appropriate aging management programs for the period of extended
operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Equipment Hatch
Platform not evaluated in the GALL Report. The staff finds that the applicant has demonstrated
that the effects of aging will be adequately managed so that the intended function(s) will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

3.5.2.3.14 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Fuel Building - LRA Table 3.5.2-14

The staff reviewed LRA Table 3.5.2-14, which summarizes the results of AMR evaluations for
the fuel building component groups.

In LRA Table 3.5.2-14, the applicant identified 36 unique component/material/environment/
aging effect/AMP groups for the Fuel Building. Twenty three have AMR results consistent with
GALL, as identified by reference to Notes A through E. The staff confirmed that the references
to Table 1 and GALL Volume II line items are appropriate.
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On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Emergency Response 
Facility Substation Building (Common) not evaluated in the GALL Report. The staff finds that the 
applicant has demonstrated that the effects of aging will be adequately managed so that the 
intended function(s) will be maintained consistent with the CLB for the period of extended 
operation, as required by 10 CFR 54.21 (a)(3). 
3.5.2.3.13 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Equipment Hatch Platform - LRA Table 3.5.2-13 

The staff reviewed LRA Table 3.5.2-13, which summarizes the results of AMR evaluations for 
the equipment hatch platform component groups. 

In LRA Table 3.5.2-13, the applicant identified 10 unique componentlmaterial/environmentl 
aging effectlAMP groups for the Equipment Hatch Platform. Four have AMR results consistent 
with GALL, as identified by reference to Notes A through E. The staff confirmed that the 
references to Table 1 and GALL Volume II line items are appropriate. 

For six groups, the applicant proposed to manage concrete material, aging effect none, by using 
the Structures Monitoring Program. The staffs review of the Structures Monitoring Program is 
documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-specific 
Note 501, which states "No applicable aging effects have been identified for the component. 
However, the identified AMP will be used to confirm the absence of significant aging effects for 
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that 
there are no aging effects requiring management for the period of extended operation for these 
groups. However, the staff finds that the credited AMP is appropriate in each case. Since the 
applicant has committed to appropriate aging management programs for the period of extended 
operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Equipment Hatch 
Platform not evaluated in the GALL Report. The staff finds that the applicant has demonstrated 
that the effects of aging will be adequately managed so that the intended function(s) will be 
maintained consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). 

3.5.2.3.14 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Fuel Building - LRA Table 3.5.2-14 

The staff reviewed LRA Table 3.5.2-14, which summarizes the results of AMR evaluations for 
the fuel building component groups. 

In LRA Table 3.5.2-14, the applicant identified 36 unique componentlmaterial/environmentl 
aging effectlAMP groups for the Fuel Building. Twenty three have AMR results consistent with 
GALL, as identified by reference to Notes A through E. The staff confirmed that the references 
to Table 1 and GALL Volume II line items are appropriate. 
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For seven groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

The six remaining groups reference Note I and the applicant proposed to manage the loss of
material aging effect on stainless steel material (item 3.5.1-46) by using the Water Chemistry
Program. The staffs review of the Water Chemistry Program is documented in SER
Section 3.0.3.2.14. The staff finds that the credited AMP is appropriate in each case. Since the
applicant has committed to appropriate aging management programs for the period of extended
operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Fuel Building not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

3.5.2.3.15 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Gaseous Waste Storage Vault - LRA Table 3.5.2-15

The staff reviewed LRA Table 3.5.2-15, which summarizes the results of AMR evaluations for
the gaseous waste storage vault component groups.

In LRA Table 3.5.2-15 the applicant identified 11 unique component/material/environment/ aging
effect/AMP groups for the Gaseous Waste Storage Vault. Five have AMR results consistent with
GALL, as identified by reference to Notes A through E. The staff confirmed that the references
to Table 1 and GALL Volume II line items are appropriate.

For six groups, the applicant proposed to manage concrete material, aging effect none, by using
the Structures Monitoring Program. The staffs review of the Structures Monitoring Program is
documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-specific
Note 501, which states "No applicable aging effects have been identified for the component.
However, the identified AMP will be used to confirm the absence of significant aging effects for
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that
there are no aging effects requiring management for the period of extended operation for these
groups. However, the staff finds that the credited AMP is appropriate in each case. Since the
applicant has committed to appropriate aging management programs for the period of extended
operation, the staff finds these AMR results to be acceptable.
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For seven groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

The six remaining groups reference Note I and the applicant proposed to manage the loss of 
material aging effect on stainless steel material (item 3.5.1-46) by using the Water Chemistry 
Program. The staffs review of the Water Chemistry Program is documented in SER 
Section 3.0.3.2.14. The staff finds that the credited AMP is appropriate in each case. Since the 
applicant has committed to appropriate aging management programs for the period of extended 
operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, . 
and Component Supports - Summary of Aging Management Evaluation - Fuel Building not 
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the 
effects of aging will be adequately managed so that the intended function(s) will be maintained 
consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). 

3.5.2.3.15 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Gaseous Waste Storage Vault - LRA Table 3.5.2-15 

The staff reviewed LRA Table 3.5.2-15, which summarizes the results of AMR evaluations for 
the gaseous waste storage vault component groups. 

In LRA Table 3.5.2-15 the applicant identified 11 unique component!material/environment! aging 
effect!AMP groups for the Gaseous Waste Storage Vault. Five have AMR results consistent with 
GALL, as identified by reference to Notes A through E. The staff confirmed that the references 
to Table 1 and GALL Volume" line items are appropriate. 

For six groups, the applicant proposed to manage concrete material, aging effect none, by using 
the Structures Monitoring Program. The staffs review of the Structures Monitoring Program is 
documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-specific 
Note 501, which states "No applicable aging effects have been identified for the component. 
However, the identified AMP will be used to confirm the absence of significant aging effects for 
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that 
there are no aging effects requiring management for the period of extended operation for these 
groups. However, the staff finds that the credited AMP is appropriate in each case. Since the 
applicant has committed to appropriate aging management programs for the period of extended 
operation, the staff finds these AMR results to be acceptable. 
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On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Gaseous Waste
Storage Vault not evaluated in the GALL Report. The staff finds that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3).

3.5.2.3.16 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Guard House - LRA Table 3.5.2-16

The staff reviewed LRA Table 3.5.2-16, which summarizes the results of AMR evaluations for
the guard house component groups.

In LRA Table 3.5.2-16, the applicant identified seven unique component/material/environment/
aging effect/AMP groups for the Guard House. Six have AMR results consistent with GALL, as
identified by reference to Notes A through E. The staff confirmed that the references to Table 1
and GALL Volume II line items are appropriate.

For one group, the applicant proposed to manage concrete material, aging effect none, by using
the Structures Monitoring Program. The staff's review of the Structures Monitoring Program is
documented in SER Section 3.0.3.2.12. This line item references Note I and plant-specific Note
501, which states "No applicable aging effects have been identified for the component.
However, the identified AMP will be used to confirm the absence of significant aging effects for
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that
there are no aging effects requiring management for the period of extended operation for these
groups. However, the staff finds that the credited AMP is appropriate in each case. Since the
applicant has committed to appropriate aging management programs for the period of extended
operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Guard House not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

3.5.2.3.17 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Intake Structure (Common) - LRA Table 3.5.2-17

The staff reviewed LRA Table 3.5.2-17, which summarizes the results of AMR evaluations for
the intake structure (common) component groups.

In LRA Table 3.5.2-17, the applicant identified 24 unique component/material/environment/
aging effect/AMP groups for the Intake Structure. Nineteen have AMR results consistent with
GALL, as identified by reference to Notes A through E. The staff confirmed that the references
to Table 1 and GALL Volume II line items are appropriate.
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On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Gaseous Waste 
Storage Vault not evaluated in the GALL Report. The staff finds that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation, as 
required by 10 CFR 54.21 (a)(3). 

3.5.2.3.16 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Guard House - LRA Table 3.5.2-16 

The staff reviewed LRA Table 3.5.2-16, which summarizes the results of AMR evaluations for 
the guard house component groups. 

In LRA Table 3.5.2-16, the applicant identified seven unique component!material/environment! 
aging effect!AMP groups for the Guard House. Six have AMR results consistent with GALL, as 
identified by reference to Notes A through E. The staff confirmed that the references to Table 1 
and GALL Volume II line items are appropriate. 

For one group, the applicant proposed to manage concrete material, aging effect none, by using 
the Structures Monitoring Program. The staff's review of the Structures Monitoring Program is 
documented in SER Section 3.0.3.2.12. This line item references Note I and plant-specific Note 
501, which states "No applicable aging effects have been identified for the component. 
However, the identified AMP will be used to confirm the absence of significant aging effects for 
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that 
there are no aging effects requiring management for the period of extended operation for these 
groups. However, the staff finds that the credited AMP is appropriate in each case. Since the 
applicant has committed to appropriate aging management programs for the period of extended 
operation, the staff finds these AMR results to be acceptable; . 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Guard House not 
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the 
effects of aging will be adequately managed so that the intended function(s) will be maintained 
consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). 

3.5.2.3.17 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation -Intake Structure (Common) - LRA Table 3.5.2-17 

The staff reviewed LRA Table 3.5.2-17, which summarizes the results of AMR evaluations for 
the intake structure (common) component groups. 

In LRA Table 3.5.2-17, the applicant identified 24 unique component/material/environment! 
aging effect!AMP groups for the Intake Structure. Nineteen have AMR results consistent with 
GALL, as identified by reference to Notes A through E. The staff confirmed that the references 
to Table 1 and GALL Volume II line items are appropriate. 
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For five groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Intake Structure
(Common) not evaluated in the GALL Report. The staff finds that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3).

3.5.2.3.18 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Main Steam and Cable Vault - LRA Table 3.5.2-18

The staff reviewed LRA Table 3.5.2-18, which summarizes the results of AMR evaluations for
the main steam and cable vault component groups.

In LRA Table 3.5.2-18, the applicant identified 37 unique component/material/environment/
aging effect/AMP groups for the Main Steam and Cable Vault. Twenty six have AMR results
consistent with GALL, as identified by reference to Notes A through E. The staff confirmed that
the references to Table 1 and GALL Volume II line items are appropriate.

For 11 groups, the applicant proposed to manage concrete material, aging effect none, by using
the Structures Monitoring Program. The staffs review of the Structures Monitoring Program is
documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-specific
Note 501, which states "No applicable aging effects have been identified for the component.
However, the identified AMP will be used to confirm the absence of significant aging effects for
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that
there are no aging effects requiring management for the period of extended operation for these
groups. However, the staff finds that the credited AMP is appropriate in each case. Since the
applicant has committed to appropriate aging management programs for the period of extended
operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Main Steam and
Cable Vault not evaluated in the GALL Report. The staff finds that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3).
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For five groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Intake Structure 
(Common) not evaluated in the GALL Report. The staff finds that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation, as 
required by 10 CFR 54.21 (a)(3). 

3.5.2.3.18 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Main Steam and Cable Vault - LRA Table 3.5.2-18 

The staff reviewed LRA Table 3.5.2-18, which summarizes the results of AMR evaluations for 
the main steam and cable vault component groups. 

In LRA Table 3.5.2-18, the applicant identified 37 unique component/material/environment/ 
aging effect/AMP groups for the Main Steam and Cable Vault. Twenty six have AMR results 
consistent with GALL, as identified by reference to Notes A through E. The staff confirmed that 
the references to Table 1 and GALL Volume II line items are appropriate. 

For 11 groups, the applicant proposed to manage concrete material, aging effect none, by using 
the Structures Monitoring Program. The staff's review of the Structures Monitoring Program is 
documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-specific 
Note 501 ,which states "No applicable aging effects have been identified for the component. 
However, the identified AMP will be used to confirm the absence of significant aging effects for 
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that 
there are no aging effects requiring management for the period of extended operation for these 
groups. However, the staff finds that the credited AMP is appropriate in each case. Since the 
applicant has committed to appropriate aging management programs for the period of extended 
operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Main Steam and 
Cable Vault not evaluated in the GALL Report. The staff finds that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation, as 
required by 10 CFR 54.21 (a)(3). 

3-596 



3.5.2.3.19 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Pipe Tunnel - LRA Table 3.5.2-19

The staff reviewed LRA Table 3.5.2-19, which summarizes the results of AMR evaluations for
the pipe tunnel component groups.

In LRA Table 3.5.2-19, the applicant identified nine unique component/material/environment/
aging effect/AMP groups for the Pipe Tunnel. Three have AMR results consistent with GALL, as
identified by reference to Notes A through E. The staff confirmed that the references to Table 1
and GALL Volume II line items are appropriate.

For six groups, the applicant proposed to manage concrete material, aging effect none, by using
the Structures Monitoring Program. The staff's review of the Structures Monitoring Program is
documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-specific
Note 501, which states "No applicable aging effects have been identified for the component.
However, the identified AMP will be used to confirm the absence of significant aging effects for
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that
there are no aging effects requiring management for the period of extended operation for these
groups. However, the staff finds that the credited AMP is appropriate in each case. Since the
applicant has committed to appropriate aging management programs for the period of extended
operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Pipe Tunnel not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21 (a)(3).

3.5.2.3.20 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Primary Demineralized Water Storage Tank Pad and Enclosure -
LRA Table 3.5.2-20

The staff reviewed LRA Table 3.5.2-20, which summarizes the results of AMR evaluations for
the primary demineralized water storage tank pad and enclosure component groups.

In LRA Table 3.5.2-20, the applicant identified 18 unique component/material/environment/
aging effect/AMP groups for the Primary Demineralized Water Storage Tank Pad and
Enclosure. Twelve have AMR results consistent with GALL, as identified by reference to Notes
A through E. The staff confirmed that the references to Table 1 and GALL Volume II line items
are appropriate.

For five groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
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3.5.2.3.19 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Pipe Tunnel- LRA Table 3.5.2-19 

The staff reviewed LRA Table 3.5.2-19, which summarizes the results of AMR evaluations for 
the pipe tunnel component groups. 

In LRA Table 3.5.2-19, the applicant identified nine unique componentlmaterial/environmentl 
aging effectiAMP groups for the Pipe Tunnel. Three have AMR results consistent with GALL, as 
identified by reference to Notes A through E. The staff confirmed that the references to Table 1 
and GALL Volume II line items are appropriate. 

For six groups, the applicant proposed to manage concrete material, aging effect none, by using 
the Structures Monitoring Program. The staff's review of the Structures Monitoring Program is 
documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-specific 
Note 501, which states "No applicable aging effects have been identified for the component. 
However, the identified AMP will be used to confirm the absence of significant aging effects for 
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that 
there are no aging effects requiring management for the period of extended operation for these 
groups. However, the staff finds that the credited AMP is appropriate in each case. Since the 
applicant has committed to appropriate aging management programs for the period of extended 
operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Pipe Tunnel not 
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the 
effects of aging will be adequately managed so that the intended function(s) will be maintained 
consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21 (a)(3). 

3.5.2.3.20 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Primary Demineralized Water Storage Tank Pad and Enclosure
LRA Table 3.5.2-20 

The staff reviewed LRA Table 3.5.2-20, which summarizes the results of AMR evaluations for 
the primary demineralized water storage tank pad and enclosure component groups. 

In LRA Table 3.5.2-20, the applicant identified 18 unique componentlmaterial/environmentl 
aging effectiAMP groups for the Primary Demineralized Water Storage Tank Pad and 
Enclosure. Twelve have AMR results consistent with GALL, as identified by reference to Notes 
A through E. The staff confirmed that the references to Table 1 and GALL Volume II line items 
are appropriate. 

For five groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
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conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

During its review, the staff noted that for Item 1 of LRA Table 3.5.2-20, pile component type,
carbon steel material, and below grade environment, the applicant indicates that no aging effect
requires management and therefore no AMP is applied. Notes G and 512 are used for this line
item. Note 512 states "Pipe piles driven in soils have been shown to be unaffected by
corrosion." However, Note 526 states "Pipe piles driven into disturbed soils have been shown to
experience only minor to moderate corrosion." A RAI 3.5.2.3-1, dated May 8, 2008, was issued
to ask the applicant to justify why corrosion is not an aging effect for carbon steel material in
below grade environment. Further, the applicant was asked to explain how to monitor/inspect
the factors of soil aggressiveness that would support pipe pile corrosion, if the pipe piles are
vulnerable to corrosion.

In its response dated June 16, 2008, the applicant stated the conclusion that corrosion of pipe
pile is not an aging effect requiring management is based on the EPRI 1002950, "Aging Effects
for Structures and Structural Components (Structural Tools)," Revision 1, Section 5.3.1.5.

On the basis of its review of the applicant's response to RAI 3.5.2.3-1 and EPRI 1002950,
Revision 1, Section 5.3.1.5, the staff finds that corrosion of pile pipe is not an aging effect
requiring management to be acceptable because of the industry study of corrosion data from 43
piling installations indicating that steel piles were not appreciably affected by corrosion in
undisturbed or disturbed natural soil. Therefore, the staffs concern described in RAI 3.5.2.3-1 is
resolved.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Primary
Demineralized Water Storage Tank Pad and Enclosure not evaluated in the GALL Report. The
staff finds that the applicant has demonstrated that the effects of aging will be adequately
managed so that the intended function(s) will be maintained consistent with the CLB for the
period of extended operation, as required by 10 CFR 54.21(a)(3).

3.5.2.3.21 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Primary Water Storage Building (Unit 1 only) - LRA Table 3.5.2-21

The staff reviewed LRA Table 3.5.2-21, which summarizes the results of AMR evaluations for
the primary water storage building (unit 1 only) component groups.

In LRA Table 3.5.2-21, the applicant identified six unique component/material/environment/
aging effect/AMP groups for the Primary Water Storage Building. Three have AMR results
consistent with GALL, as identified by reference to Notes A through E. The staff confirmed that
the references to Table 1 and GALL Volume II line items are appropriate.

For three groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
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conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

During its review, the staff noted that for Item 1 of LRA Table 3.5.2-20, pile component type, 
carbon steel material, and below grade environment, the applicant indicates that no aging effect 
requires management and therefore no AMP is applied. Notes G and 512 are used for this line 
item. Note 512 states "Pipe piles driven in soils have been shown to be unaffected by 
corrosion." However, Note 526 states "Pipe piles driven into disturbed soils have been shown to 
experience only minor to moderate corrosion." A RAI 3.5.2.3-1, dated May 8,2008, was issued 
to ask the applicant to justify why corrosion is not an aging effect for carbon steel material in 
below grade environment. Further, the applicant was asked to explain how to monitor/inspect 
the factors of soil aggressiveness that would support pipe pile corrosion, if the pipe piles are 
vulnerable to corrosion. 

In its response dated June 16, 2008, the applicant stated the conclusion that corrosion of pipe 
pile is not an aging effect requiring management is based on the EPRI 1002950, "Aging Effects 
for Structures and Structural Components (Structural Tools)," Revision 1, Section 5.3.1.5. 

On the basis of its review of the applicant's response to RAI 3.5.2.3-1 and EPRI 1002950, 
Revision 1, Section 5.3.1.5, the staff finds that corrosion of pile pipe is not an aging effect 
requiring management to be acceptable because of the industry study of corrosion data from 43 
piling installations indicating that steel piles were not appreciably affected by corrosion in 
undisturbed or disturbed natural soil. Therefore, the staffs concern described in RAI 3.5.2.3-1 is 
resolved. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Primary 
Demineralized Water Storage Tank Pad and Enclosure not evaluated in the GALL Report. The 
staff finds that the applicant has demonstrated that the effects of aging will be adequately 
managed so that the intended function{s) will be maintained consistent with the CLB for the 
period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.5.2.3.21 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Primary Water Storage Building (Unit 1 only) - LRA Table 3.5.2-21 

The staff reviewed LRA Table 3.5.2-21, which summarizes the results of AMR evaluations for 
the primary water storage building (unit 1 only) componentgroups. 

In LRA Table 3.5.2-21, the applicant identified six unique componenVmaterial/environmenV 
aging effecVAMP groups for the Primary Water Storage Building. Three have AMR results 
consistent with GALL, as identified by reference to Notes A through E. The staff confirmed that 
the references to Table 1 and GALL Volume II line items are appropriate. 

For three groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
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specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Primary Water
Storage Building (Unit 1 only) not evaluated in the GALL Report. The staff finds that the
applicant has demonstrated that the effects of aging will be adequately managed so that the
intended function(s) will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3).

3.5.2.3.22 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Reactor Containment Building - LRA Table 3.5.2-22

The staff reviewed LRA Table 3.5.2-22, which summarizes the results of AMR evaluations for
the reactor containment building component groups.

In LRA Table 3.5.2-22, the applicant identified 120 unique component/material/environment/
aging effect/AMP groups for the Reactor Containment Building. Eighty four have AMR results
consistent with GALL, as identified by reference to Notes A through E. The staff confirmed that
the references to Table 1 and GALL Volume II line items are appropriate.

For twenty groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

For nine groups, the applicant proposed to manage stainless steel material, aging effect loss of
material, by using the Water Chemistry Program. The staff's review of the Water Chemistry
Program is documented in SER Section 3.0.3.2.14. These line items reference Note I. The staff
finds that the credited AMP is appropriate in each case. Since the applicant has committed to
appropriate aging management programs for the period of extended operation, the staff finds
these AMR results to be acceptable.

For three groups, the applicant proposed to manage stainless steel material, aging effect none,
by using the 10 CFR Part 50 Appendix J Program. The staff's review of the 10 CFR Part 50
Appendix J Program is documented in SER Section 3.0.3.1.1. The 10 CFR Part 50 Appendix J
Program description stated that periodic surveillance of reactor containment penetrations and

3-599

specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Primary Water 
Storage Building (Unit 1 only) not evaluated in the GALL Report. The staff finds that the 
applicant has demonstrated that the effects of aging will be adequately managed so that the 
intended function( s) will be maintained consistent with the CLB for the period of extended 
operation, as required by 10 CFR 54.21(a)(3). 

3.5.2.3.22 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Reactor Containment Building - LRA Table 3.5.2-22 

The staff reviewed LRA Table 3.5.2-22, which summarizes the results of AMR evaluations for 
the reactor containment building component groups. 

In LRA Table 3.5.2-22, the applicant identified 120 unique component!material/environment! 
aging effect!AMP groups for the Reactor Containment Building. Eighty four have AMR results 
consistent with GALL, as identified by reference to Notes A through E. The staff confirmed that 
the references to Table 1 and GALL Volume II line items are appropriate. 

For twenty groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

For nine groups, the applicant proposed to manage stainless steel material, aging effect loss of 
material, by using the Water Chemistry Program. The staff's review of the Water Chemistry 
Program is documented in SER Section 3.0.3.2.14. These line items reference Note I. The staff 
finds that the credited AMP is appropriate in each case. Since the applicant has committed to 
appropriate aging management programs for the period of extended operation, the staff finds 
these AMR results to be acceptable. 

For three groups, the applicant proposed to manage stainless steel material, aging effect none, 
by using the 10 CFR Part 50 Appendix J Program. The staff's review of the 10 CFR Part 50 
Appendix J Program is documented in SER Section 3.0.3.1.1. The 10 CFR Part 50 Appendix J 
Program description stated that periodic surveillance of reactor containment penetrations and 
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isolation valves is performed so that proper maintenance and repairs are made during the
service life of containment, and systems and components penetrating primary containment. The
staff found that, since these components will be inspected through plant procedures the aging
effect on stainless steel material is effectively managed using 10 CFR Part 50 Appendix J
Program

For two groups, the applicant proposed to manage lubrite material (item 3.5.1-56); aging effect
none, by using the ASME Section XI, Subsection IWF Program. The staffs review of the
applicant's ASME Section Xl, Subsection IWF Program is documented in SER
Section 3.0.3.2.3. The ASME Section Xl, Subsection IWF Program description stated the
program is implemented through plant procedures, which provide for visual examination of
inservice inspection of Class 1, 2 and 3 and MC component supports. The staff found that, since
these components will be visually inspected through plant procedures at least every refueling-
outage, the aging effect on lubrite material is effectively managed using ASME Section XI,
Subsection IWF Program.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Reactor Containment
Building not evaluated in the GALL Report. The staff finds that the applicant has demonstrated
that the effects of aging will be adequately managed so that the intended function(s) will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

3.5.2.3.23 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Refueling Water Storage Tank and Chemical Addition Tank Pad and
Surroundings - LRA Table 3.5.2-23

The staff reviewed LRA Table 3.5.2-23, which summarizes the results of AMR evaluations for
refueling water storage tank and chemical addition tank pad and surroundings component
groups.

In LRA Table 3.5.2-23, the applicant identified eight unique component/material/environment/
aging effect/AMP groups for the Refueling Water Storage Tank and Chemical Addition Tank
Pad. Six have AMR results consistent with GALL, as identified by reference to Notes A through
E. The staff confirmed that the references to Table 1 and GALL Volume II line items are
appropriate.

For two groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.
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isolation valves is performed so that proper maintenance and repairs are made during the 
service life of containment, and systems and components penetrating primary containment. The 
staff found that, since these components will be inspected through plant procedures the aging 
effect on stainless steel material is effectively managed using 10 CFR Part 50 Appendix J 
Program 

For two groups, the applicant proposed to manage lubrite material (item 3.5.1-56); aging effect 
none, by using the ASME Section XI, Subsection IWF Program. The staff's review of the 
applicant's ASME Section XI, Subsection IWF Program is documented in SER 
Section 3.0.3.2.3. The ASME Section XI, Subsection IWF Program description stated the 
program is implemented through plant procedures, which provide for visual examination of 
inservice inspection of Class 1, 2 and 3 and MC component supports. The staff found that, since 
these components will be visually inspected through plant procedures at least every refueling
outage, the aging effect on lubrite material is effectively managed using ASME Section XI, 
Subsection IWF Program. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Reactor Containment 
Building not evaluated in the GALL Report. The staff finds that the applicant has demonstrated 
that the effects of aging will be adequately managed so that the intended function(s) will be 
maintained consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). 

3.5.2.3.23 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Refueling Water Storage Tank and Chemical Addition Tank Pad and 
Surroundings - LRA Table 3.5.2-23 

The staff reviewed LRA Table 3.5.2-23, which summarizes the results of AMR evaluations for 
refueling water storage tank and chemical addition tank pad and surroundings component 
groups. 

In LRA Table 3.5.2-23, the applicant identified eight unique component/material/environment/ 
aging effect/AMP groups for the Refueling Water Storage Tank and Chemical Addition Tank 
Pad. Six have AMR results consistent with GALL, as identified by reference to Notes A through 
E. The staff confirmed that the references to Table 1 and GALL Volume II line items are 
appropriate. 

For two groups, the applicant proposed to manage concrete material, aging effect none" by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 
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On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Refueling Water
Storage Tank and Chemical Addition Tank Pad and Surroundings not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.5.2.3.24 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Relay Building (Common) - LRA Table 3.5.2-24

The staff reviewed LRA Table 3.5.2-24, which summarizes the results of AMR evaluations for
relay building (common) component groups.

In LRA Table 3.5.2-24, the applicant identified 11 unique component/material/environment/
aging effect/AMP groups for the Relay Building. Eight have AMR results consistent with GALL,
as identified by reference to Notes A through E. The staff confirmed that the references to
Table 1 and GALL Volume II line items are appropriate.

For three groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Relay Building
(common) not evaluated in the GALL Report. The staff finds that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21(a)(3).

3.5.2.3.25 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Safeguards Building - LRA Table 3.5.2-25

The staff reviewed LRA Table 3.5.2-25, which summarizes the results of AMR evaluations for
safeguards building component groups.

In LRA Table 3.5.2-25, the applicant identified 28 unique component/material/environment/
aging effect/AMP groups for the Safeguards Building. Seventeen have AMR results consistent
with GALL, as identified by reference to Notes A through E. The staff confirmed that the
references to Table 1 and GALL Volume II line items are appropriate.
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On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Refueling Water 
Storage Tank and Chemical Addition Tank Pad and Surroundings not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be 
adequately managed so that the intended function(s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21 (a)(3). 

3.5.2.3.24 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Relay Building (Common) - LRA Table 3.5.2-24 

The staff reviewed LRA Table 3.5.2-24, which summarizes the results of AMR evaluations for 
relay building (common) component groups. 

In LRA Table 3.5.2-24, the applicant identified 11 unique component!material/environment! 
aging effect!AMP groups for the Relay Building. Eight have AMR results consistent with GALL, 
as identified by reference to Notes A through E. The staff confirmed that the references to 
Table 1 and GALL Volume II line items are appropriate. 

For three groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Relay Buildi'ng 
(common) not evaluated in the GALL Report. The staff finds that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation, as 
required by 10 CFR 54.21 (a)(3). 

3.5.2.3.25 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Safeguards Building - LRA Table 3.5.2-25 

The staff reviewed LRA Table 3.5.2-25, which summarizes the results of AMR evaluations for 
safeguards building component groups. 

In LRA Table 3.5.2-25, the applicant identified 28 unique component!material/environment! 
aging effect!AMP groups for the Safeguards Building. Seventeen have AMR results consistent 
with GALL, as identified by reference to Notes A through E. The staff confirmed that the 
references to Table 1 and GALL Volume II line items are appropriate. 
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For nine groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

During its review, the staff noted that for Items 1 and 15 of LRA Table 3.5.2-25, pump casement
component type, carbon steel material, and below grade environment, the applicant indicates
that no aging effect requires management and therefore no AMP is applied. Note G is used for
these line items. However, carbon steel is susceptible to corrosion in soil. In RAI 3.5.2.3-2,
dated May 8, 2008, the staff requested that the applicant justify why corrosion is not an aging
effect for carbon steel material in below grade environments for the pump casement component.

In its response dated June 16, 2008, the applicant stated the reason that corrosion of
casements is not an aging effect requiring management is due to the similarity of the basis for
pipe piles described in the RAI 3.5.2.3-1, which is based on the EPRI 1002950, "Aging Effects
for Structures and Structural Components (Structural Tools)," Revision 1, Section 5.3.1.5.

On the basis of its review of the applicant's response to RAI 3.5.2.3-2 and EPRI 1002950,
Revision 1, Section 5.3.1.5, the staff finds that corrosion of casement is not an aging effect
requiring management to be acceptable because of the industry study of corrosion data from 43
piling installations indicating that steel piles were not appreciably affected by corrosion in
undisturbed and disturbed natural soil. Therefore, the staff's concern described in RAI 3.5.2.3-2
is resolved.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Safeguards Building
not evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

3.5.2.3.26 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Service Building - LRA Table 3.5.2-26

The staff reviewed LRA Table 3.5.2-26, which summarizes the results of AMR evaluations for
service building component groups.

In LRA Table 3.5.2-26, the applicant identified 34 unique component/material/environment/
aging effect/AMP groups for the Service Building. Twenty four have AMR results consistent with
GALL, as identified by reference to Notes A through E. The staff confirmed that the references
to Table 1 and GALL Volume II line items are appropriate.
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For nine groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

During its review, the staff noted that for Items 1 and 15 of LRA Table 3.5.2-25, pump casement 
component type, carbon steel material, and below grade environment, the applicant indicates 
that no aging effect requires management and therefore no AMP is applied. Note G is used for 
these line items. However, carbon steel is susceptible to corrosion in soil. In RAI 3.5.2.3-2, 
dated May 8, 2008, the staff requested that the applicant justify why corrosion is not an aging 
effect for carbon steel material in below grade environments for the pump casement component. 

In its response dated June 16, 2008, the applicant stated the reason that corrosion of 
casements is not an aging effect requiring management is due to the Similarity of the basis for 
pipe piles described in the RAI 3.5.2.3-1, which is based on the EPRI 1002950, "Aging Effects 
for Structures and Structural Components (Structural Tools)," Revision 1, Section 5.3.1.5. 

On the basis of its review of the applicant's response to RAI 3.5.2.3-2 and EPRI 1002950, 
Revision 1, Section 5.3.1.5, the staff finds that corrosion of casement is not an aging effect 
requiring management to be acceptable because of the industry study of corrosion data from 43 
piling installations indicating that steel piles were not appreciably affected by corrosion in 
undisturbed and disturbed natural soil. Therefore, the staff's concern described in RAI 3.5.2.3~2 
is resolved. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Safeguards Building 
not evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the 
effects of aging will be adequately managed so that the intended function(s) will be maintained 
consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). 

3.5.2.3.26 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Service Building - LRA Table 3.5.2-26 

The staff reviewed LRA Table 3.5.2-26, which summarizes the results of AMR evaluations for 
service building component groups. 

In LRA Table 3.5.2-26, the applicant identified 34 unique componentlmaterial/environmentl 
aging effectlAMP groups for the Service Building. Twenty four have AMR results consistent with 
GALL, as identified by reference to Notes A through E. The staff confirmed that the references 
to Table 1 and GALL Volume II line items are appropriate. 
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For ten groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Service Building not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

3.5.2.3.27 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Solid Waste Building (Unit 1 Only) - LRA Table 3.5.2-27

The staff reviewed LRA Table 3.5.2-27, which summarizes the results of AMR evaluations for
solid waste building (Unit 1) component groups.

In LRA Table 3.5.2-27, the applicant identified 10 unique component/material/environment/
aging effect/AMP groups for the Solid Waste Building. Six have AMR results consistent with
GALL, as identified by reference to Notes A through E. The staff confirmed that the references
to Table 1 and GALL Volume II line items are appropriate.

For four groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Solid Waste Building
(Unit 1 Only) not evaluated in the GALL Report. The staff finds that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3).
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For ten groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Service Building not 
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the 
effects of aging will be adequately managed so that the intended function(s) will be maintained 
consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). 

3.5.2.3.27 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Solid Waste Building (Unit 1 Only) - LRA Table 3.5.2-27 

The staff reviewed LRA Table 3.5.2-27, which summarizes the results of AMR evaluations for 
solid waste building (Unit 1) component groups. 

In LRA Table 3.5.2-27, the applicant identified 10 uniquecomponentlmateriallenvironmentl 
aging effectlAMP groups for the Solid Waste Building. Six have AMR results consistent with 
GALL, as identified by reference to Notes A through E. The staff confirmed that the references 
to Table 1 and GALL Volume II line items are appropriate. 

For four groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Solid Waste Building 
(Unit 1 Only) not evaluated in the GALL Report. The staff finds that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation, as 
required by 10 CFR 54.21(a)(3). . 
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3,5.2.3.28 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - South Office and Shop Building (Common) - LRA Table 3.5.2-28

The staff reviewed LRA Table 3.5.2-28, which summarizes the results of AMR evaluations for
south office and shop building (common) component groups.

In LRA Table 3.5.2-28, the applicant identified four unique component/material/environment/
aging effect/AMP groups for the South Office and Shop Building. Three have AMR results
consistent with GALL, as identified by reference to Notes A through E. The staff confirmed that
the references to Table 1 and GALL Volume II line items are appropriate.

For one group, the applicant proposed to manage concrete material, aging effect none, by using
the Structures Monitoring Program. The staff's review of the Structures Monitoring Program is
documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-specific
Note 501, which states "No applicable aging effects have been identified for the component.
However, the identified AMP will be used to confirm the absence of significant aging effects for
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that
there are no aging effects requiring management for the period of extended operation for these
groups. However, the staff finds that the credited AMP is appropriate in each case. Since the
applicant has committed to appropriate aging management programs for the period of extended
operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - South Office and
Shop Building (Common) not evaluated in the GALL Report. The staff finds that the applicant
has demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3).

3.5.2.3.29 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Steam Generator Drain Tank Structure (Unit -1 only) -
LRA Table 3.5.2-29

The staff reviewed LRA Table 3.5.2-29, which summarizes the results of AMR evaluations for
steam generator drain tank structure (unit 1 only) component groups.

In LRA Table 3.5.2-29, the applicant identified four unique component/material/environment/
aging effect/AMP groups for the Steam Generator Drain Tank Structure. Two have AMR results
consistent with GALL, as identified by reference to Notes A through E. The staff confirmed that
the references to Table 1 and GALL Volume II line items are appropriate.

For two groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
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3,5.2.3.28 Containments. Structures. and Component Supports - Summary of Aging 
Management Evaluation - South Office and Shop Building (Common) - LRA Table 3.5.2-28 

The staff reviewed LRA Table 3.5.2-28. which summarizes the results of AMR evaluations for 
south office and shop building (common) component groups. 

In LRA Table 3.5.2-28. the applicant identified four unique componentlmaterial/environmentl 
aging effectiAMP groups for the South Office and Shop Building. Three have AMR results 
consistent with GALL, as identified by reference to Notes A through E. The staff confirmed that 
the references to Table 1 and GALL Volume II line items are appropriate. 

For one group, the applicant proposed to manage concrete material. aging effect none, by using 
the Structures Monitoring Program. The staff's review of the Structures Monitoring Program is 
documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-specific 
Note 501, which states "No applicable aging effects have been identified for the component. 
However, the identified AMP will be used to confirm the absence of significant aging effects for 
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that 
there are no aging effects requiring management for the period of extended operation for these 
groups. However. the staff finds that the credited AMP is appropriate in each case. Since the 
applicant has committed to appropriate aging management programs for the period of extended 
operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material. environment. AERM. and AMP combinations for Containments. Structures, 
and Component Supports - Summary of Aging Management Evaluation - South Office and 
Shop Building (Common) not evaluated in the GALL Report. The staff finds that the applicant 
has demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation. as 
required by 10 CFR 54.21 (a)(3). 

3.5.2.3.29 Containments. Structures, and Component Supports - Summary of Aging 
Management Evaluation - Steam Generator Drain Tank Structure (Unit -1 only)
LRA Table 3.5.2-29 

The staff reviewed LRA Table 3.5.2-29. which summarizes the results of AMR evaluations for 
steam generator drain tank structure (unit 1 only) component groups. 

In LRA Table 3.5.2-29. the applicant identified four unique componentlmaterial/environmentl 
aging effectiAMP groups for the Steam Generator Drain Tank Structure. Two have AMR results 
consistent with GALL, as identified by reference to Notes A through E. The staff confirmed that 
the references to Table 1 and GALL Volume II line items are appropriate. 

For two groups. the applicant proposed to manage concrete material, aging effect none. by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501. which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
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operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Steam Generator
Drain Tank Structure (Unit -1 only) not evaluated in the GALL Report. The staff finds that the
applicant has demonstrated that the effects of aging will be adequately managed so that the
intended function(s) will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3).

3.5.2.3.30 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Switchyard (Common) - LRA Table 3.5.2-30

The staff reviewed LRA Table 3.5.2-30, which summarizes the results of AMR evaluations for
switchyard (common) component groups.

In LRA Table 3.5.2-30, the applicant identified four unique component/material/environment/
aging effect/AMP groups for the Switchyard. One has AMR results consistent with GALL, as
identified by reference to Notes A through E. The staff confirmed that the references to Table 1
and GALL Volume II line items are appropriate.

For one group, the applicant proposed to manage concrete material, aging effect none, by using
the Structures Monitoring Program. The staff's review of the Structures Monitoring Program is
documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-specific
Note 501, which states "No applicable aging effects have been identified for the component.
However, the identified AMP will be used to confirm the absence of significant aging effects for
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that
there are no aging effects requiring management for the period of extended operation for these
groups. However, the staff finds that the credited AMP is appropriate in each case. Since the
applicant has committed to appropriate aging management programs for the period of extended
operation, the staff finds these AMR results to be acceptable. For two groups, the applicant
proposed to manage treated wood material; aging effect is loss of material and change of
material properties by using the Electrical Wooden Poles/Structures Inspection Program (Unit 2
only). The staff reviewed the Electrical Wooden Poles/Structures Inspection Program (Unit 2
only), and its evaluation is documented in SER Section 3.0.3.3.2. On the basis of its review of
the applicant's program, aging effects, and plant-specific and industry operating experience, the
staff found that, since these components will be visually inspected, the aging effect of loss of
material is effectively managed using the Electrical Wooden Poles/Structures Inspection
Program (Unit 2 only).

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Switchyard
(Common) not evaluated in the GALL Report. The staff finds that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21(a)(3).

3-605

operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Steam Generator 
Drain Tank Structure (Unit -1 only) not evaluated in the GALL Report. The staff finds that the 
applicant has demonstrated that the effects of aging will be adequately managed so that the 
intended function( s) will be maintained consistent with the CLB for the period of extended 
operation, as required by 10 CFR 54.21(a)(3). 

3.5.2.3.30 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Switchyard (Common) - LRA Table 3.5.2-30 

The staff reviewed LRA Table 3.5.2-30, which summarizes the results of AMR evaluations for 
switch yard (common) component groups. 

In LRA Table 3.5.2-30, the applicant identified four unique component!material/environment! 
aging effect!AMP groups for the Switchyard. One has AMR results consistent with GALL, as 
identified by reference to Notes A through E. The staff confirmed that the references to Table 1 
and GALL Volume II line items are appropriate. 

For one group, the applicant proposed to manage concrete material, aging effect none, by using 
the Structures Monitoring Program. The staff's review of the Structures Monitoring Program is 
documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-specific 
Note 501, which states "No applicable aging effects have been identified for the component. 
However, the identified AMP will be used to confirm the absence of significant aging effects for 
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that 
there are no aging effects requiring management for the period of extended operation for these 
groups. However, the staff finds that the credited AMP is appropriate in each case. Since the 
applicant has committed to appropriate aging management programs for the period of extended 
operation, the staff finds these AMR results to be acceptable. For two groups, the applicant 
proposed to manage treated wood material; aging effect is loss of material and change of 
material properties by using the Electrical Wooden Poles/Structures Inspection Program (Unit 2 
only). The staff reviewed the Electrical Wooden Poles/Structures Inspection Program (Unit 2 
only), and its evaluation is documented in SER Section 3.0.3.3.2. On the basis of its review of 
the applicant's program, aging effects, and plant-specific and industry operating experience, the 
staff found that, since these components will be visually inspected, the aging effect of loss of 
material is effectively managed using the Electrical Wooden Poles/Structures Inspection 
Program (Unit 2 only). 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Switchyard 
(Common) not evaluated in the GALL Report. The staff finds that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation, as 
required by 10 CFR 54.21(a)(3). 
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3.5.2.3.31 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Turbine Building - LRA Table 3.5.2-31

The staff reviewed LRA Table 3.5.2-31, which summarizes the results of AMR evaluations for
turbine building component groups.

In LRA Table 3.5.2-31, the applicant identified 17 unique component/material/environment/
aging effect/AMP groups for the Turbine Building. Twelve have AMR results consistent with
GALL, as identified by reference to Notes A through E. The staff confirmed that the references
to Table 1 and GALL Volume II line items are appropriate.

For five groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Turbine Building not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

3.5.2.3.32 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Valve Pit - LRA Table 3.5.2-32

The staff reviewed LRA Table 3.5.2-32, which summarizes the results of AMR evaluations for
valve pit component groups.

In LRA Table 3.5.2-32, the applicant identified 12 unique component/material/environment/
aging effect/AMP groups for the Valve Pit. Five have AMR results consistent with GALL, as
identified by reference to Notes A through E. The staff confirmed that the references to Table 1
and GALL Volume II line items are appropriate.

For seven groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
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3.5.2.3.31 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Turbine Building - LRA Table 3.5.2-31 

The staff reviewed LRA Table 3.5.2-31, which summarizes the results of AMR evaluations for 
turbine building component groups. 

In LRA Table 3.5.2-31, the applicant identified 17 unique componentlmaterial/environmentl 
aging effectiAMP groups for the Turbine Building. Twelve have AMR results consistent with 
GALL, as identified by reference to Notes A through E. The staff confirmed that the references 
to Table 1 and GALL Volume II line items are appropriate. 

For five groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Turbine Building not 
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the 
effects of aging will be adequately managed so that the intended function(s) will be maintained 
consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). 

3.5.2.3.32 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Valve Pit - LRA Table 3.5.2-32 

The staff reviewed LRA Table 3.5.2-32, which summarizes the results of AMR evaluations for 
valve pit component groups. 

In LRA Table 3.5.2-32, the applicant identified 12 unique componentlmaterial/environmentl 
aging effectiAMP groups for the Valve Pit. Five have AMR results consistent with GALL, as 
identified by reference to Notes A through E. The staff confirmed that the references to Table 1 
and GALL Volume II line items are appropriate. 

For seven groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
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operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Valve Pit not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21 (a)(3).

3.5.2.3.33 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Waste Handling Building (Unit 2 only) - LRA Table 3.5.2-33

The staff reviewed LRA Table 3.5.2-33, which summarizes the results of AMR evaluations for
waste handling building (unit 2 only) component groups.

In LRA Table 3.5.2-33, the applicant identified nine unique component/material/environment/
aging effect/AMP groups for the Waste Handling Building. Five have AMR results consistent
with GALL, as identified by reference to Notes A through E.

The staff confirmed that the references to Table 1 and GALL Volume II line items are
appropriate.

For four groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Waste Handling
Building (Unit 2 only) not evaluated in the GALL Report. The staff finds that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21(a)(3).

3.5.2.3.34 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Water Treatment Building (Unit -1 only) - LRA Table 3.5.2-34

The staff reviewed LRA Table 3.5.2-34, which summarizes the results of AMR evaluations for
water treatment building (unit 1 only) component groups.
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operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Valve Pit not 
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the 
effects of aging will be adequately managed so that the intended function(s) will be maintained 
consistent with the CLB for the period of extended operation, as required by 
10 CFR 54.21(a)(3). 

3.5.2.3.33 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Waste Handling Building (Unit 2 only) - LRA Table 3.5.2-33 

The staff reviewed LRA Table 3.5.2-33, which summarizes the results of AMR evaluations for 
waste handling building (unit 2 only) component groups. 

In LRA Table 3.5.2-33, the applicant identified nine unique component!material/environment! 
aging effect!AMP groups for the Waste Handling Building. Five have AMR results consistent 
with GALL, as identified by reference to Notes A through E. 

The staff confirmed that the references to Table 1 and GALL Volume II line items are 
appropriate. 

For four groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Waste Handling 
Building (Unit 2 only) not evaluated in the GALL Report. The staff finds that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation, as 
required by 10 CFR 54.21(a)(3). 

3.5.2.3.34 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Water Treatment Building (Unit -1 only) - LRA Table 3.5.2-34 

The staff reviewed LRA Table 3.5.2-34, which summarizes the results of AMR evaluations for 
water treatment building (unit 1 only) component groups. 
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In LRA Table 3.5.2-34, the applicant identified six unique component/material/environment/
aging effect/AMP groups for the Water Treatment Building. Four have AMR results consistent
with GALL, as identified by reference to Notes A through E. The staff confirmed that the
references to Table 1 and GALL Volume II line items are appropriate.

For two groups, the applicant proposed to manage concrete material, aging effect none, by
using the Structures Monitoring Program. The staff's review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant-
specific Note 501, which states "No applicable aging effects have been identified for the
component. However, the identified AMP will be used to confirm the absence of significant
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR
conclusion that there are no aging effects requiring management for the period of extended
operation for these groups. However, the staff finds that the credited AMP is appropriate in each
case. Since the applicant has committed to appropriate aging management programs for the
period of extended operation, the staff finds these AMR results to be acceptable.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Water Treatment
Building (Unit -1 only) not evaluated in the GALL Report. The staff finds that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21(a)(3).

3.5.2.3.35 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Yard Structures - LRA Table 3.5.2-35

The staff reviewed LRA Table 3.5.2-35, which summarizes the results of AMR evaluations for
yard structures component groups.

In LRA Table 3.5.2-35, the applicant identified five unique component/material/environment/
aging effect/AMP groups for the Yard Structures. Three have AMR results consistent with
GALL, as identified by reference to Notes A through E. The staff confirmed that the references
to Table 1 and GALL Volume II line items are appropriate.

For one group, the applicant proposed to manage concrete material, aging effect none, by using
the Structures Monitoring Program. The staffs review of the Structures Monitoring Program is
documented in SER Section 3.0.3.2.12. This line item references Note I and plant-specific Note
501, which states "No applicable aging effects have been identified for the component.
However, the identified AMP will be used to confirm the absence of significant aging effects for
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that
there are no aging effects requiring management for the period of extended operation for these
groups. However, the staff finds that the credited AMP is appropriate in each case. Since the
applicant has committed to appropriate aging management programs for the period of extended
operation, the staff finds these AMR results to be acceptable.
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In LRA Table 3.5.2-34, the applicant identified six unique componenUmaterial/environmenU 
aging effecUAMP groups for the Water Treatment Building. Four have AMR results consistent 
with GALL, as identified by reference to Notes A through E. The staff confirmed that the 
references to Table 1 and GALL Volume II line items are appropriate. 

For two groups, the applicant proposed to manage concrete material, aging effect none, by 
using the Structures Monitoring Program. The staff's review of the Structures Monitoring 
Program is documented in SER Section 3.0.3.2.12. These line items reference Note I and plant
specific Note 501, which states "No applicable aging effects have been identified for the 
component. However, the identified AMP will be used to confirm the absence of significant 
aging effects for the period of extended operation." The staff disagrees with the applicant's AMR 
conclusion that there are no aging effects requiring management for the period of extended 
operation for these groups. However, the staff finds that the credited AMP is appropriate in each 
case. Since the applicant has committed to appropriate aging management programs for the 
period of extended operation, the staff finds these AMR results to be acceptable. 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Water Treatment 
Building (Unit -1 only) not evaluated in the GALL Report. The staff finds that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation, as 
required by 10 CFR 54.21 (a)(3). 

3.5.2.3.35 Containments, Structures, and Component Supports - Summary of Aging 
Management Evaluation - Yard Structures - LRA Table 3.5.2-35 

The staff reviewed LRA Table 3.5.2-35, which summarizes the results of AMR evaluations for 
yard structures component groups. 

In LRA Table 3.5.2-35, the applicant identified five unique componenUmaterial/environmenU 
aging effect/AMP groups for the Yard Structures. Three have AMR results consistent with 
GALL, as identified by reference to Notes A through E. The staff confirmed that the references 
to Table 1 and GALL Volume II line items are appropriate. 

For one group, the applicant proposed to manage concrete material, aging effect none, by using 
the Structures Monitoring Program. The staff's review of the Structures Monitoring Program is 
documented in SER Section 3.0.3.2.12. This line item references Note I and plant-specific Note 
501, which states "No applicable aging effects have been identified for the component. 
However, the identified AMP will be used to confirm the absence of significant aging effects for 
the period of extended operation." The staff disagrees with the applicant's AMR conclusion that 
there are no aging effects requiring management for the period of extended operation for these 
groups. However, the staff finds that the credited AMP is appropriate in each case. Since the 
applicant has committed to appropriate aging management programs for the period of extended 
operation, the staff finds these AMR results to be acceptable. 
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For another group, the applicant proposed to manage aluminum material, aging effect cracking,
by using the Structures Monitoring Program. The staffs review of the Structures Monitoring
Program is documented in SER Section 3.0.3.2.12. This line item references Note H

On the basis of its review of the applicant's program, aging effects, and plant-specific and
industry operating experience, the staff found that, since these components will be visually
inspected at least once every five years, the aging effect of cracking is effectively managed
using the Structures Monitoring Program.

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Yard Structures not
evaluated in the GALL Report. The staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

3.5.2.3.36 Containments, Structures, and Component Supports - Summary of Aging
Management Evaluation - Bulk Structural Commodities - LRA Table 3.5.2-36
The staff reviewed LRA Table 3.5.2-36, which summarizes the results of AMR evaluations for
bulk structural commodities component groups.

In LRA Table 3.5.2-36, the applicant identified 259 unique component/material/environment/
aging effect/AMP groups for Bulk Structural Commodities. Two hundred and forty two have
AMR results consistent with GALL, as identified by reference to Notes A through E. The staff
confirmed that the references to Table 1 and GALL Volume II line items are appropriate.

The applicant proposed to manage aluminum material; aging effect cracking, by using the
Structures Monitoring Program. The staff reviewed the Structures Monitoring Program, and its
evaluation is documented in SER Section 3.0.3.2.12. On the basis of its review of the
applicant's program, aging effects, and plant-specific and industry operating experience, the
staff found that, since these components will be visually inspected at least once every five
years, the aging effect of cracking is effectively managed using the Structures Monitoring
Program.

The applicant proposed to manage concrete material; aging effect is none by using the
Structures Monitoring Program. On the basis of its review of the applicant's program, aging
effects, and plant-specific and industry operating experience, the staff found that, since these
components will be visually inspected at least once every five years, the aging effect on
concrete material is effectively managed using the Structures Monitoring Program.

The applicant proposed to manage copper material; aging effect is loss of material by using the
Structures Monitoring Program. On the basis of its review of the applicant's program, aging
effects, and plant-specific and industry operating experience, the staff found that, since these
components will be visually inspected at least once every five years, the aging effect of loss of
material is effectively managed using the Structures Monitoring Program.

The applicant proposed to manage concrete block, fiberboard, calcium silicate and similar
materials; aging effect is none by using the Fire Protection Program. The staff reviewed the Fire
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The applicant proposed to manage concrete material; aging effect is none by using the 
Structures Monitoring Program. On the basis of its review of the applicant's program, aging 
effects, and plant-specific and industry operating experience, the staff found that, since these 
components will be visually inspected at least once every five years, the aging effect on 
concrete material is effectively managed using the Structures Monitoring Program. 

The applicant proposed to manage copper material; aging effect is loss of material by using the 
Structures Monitoring Program. On the basis of its review of the applicant's program, aging 
effects, and plant-specific and industry operating experience, the staff found that, since these 
components will be visually inspected at least once every five years, the aging effect of loss of 
material is effectively managed using the Structures Monitoring Program. 

The applicant proposed to manage concrete block, fiberboard, calcium silicate and similar 
materials; aging effect is none by using the Fire Protection Program. The staff reviewed the Fire 
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Protection Program, and its evaluation is documented in SER Section 3.0.3.2.5. The Fire
Protection Program detection of aging effects stated that the program inspections are performed
and documented on in-scope structures and structural components at least once in every five
years. On the basis of its review of the applicant's program, aging effects, and plant-specific and
industry operating experience, the staff found that, since these components will be visually
inspected at least once every five years, the aging effect on concrete material is effectively
managed using the Fire Protection Program.

During its review, the staff noted that line items 221 and 222 of LRA Table 3.5.2-36, elastomer
material, and below grade environment, refer to Notes J and 527. For these two line items, no
aging effect is identified and no AMP is applied by the applicant. Note J states "Neither the
component nor the material and environment combination is evaluated in NUREG-1 801", and
Note 527 states "These below-grade elastomer components are sheltered from air, elevated
temperature, and ultraviolet and ionizing radiation. They do not have aging effects requiring
management." RAI 3.5.2.3-4, dated May 8, 2008, was issued to ask the applicant to provide the
technical basis of not having aging effects requiring management for elastomer material in
below grade environment.

In a letter dated June 16, 2008, the applicant stated: "Cracking and change in material
properties due to thermal exposure are not aging effects requiring management for elastomers
below grade since the elastomers are sheltered by either concrete or structural backfill, and,
therefore, are not exposed to temperatures greater than 95°F. Below grade waterstops are
installed between wall and foundation mat junctions, waterproofing membranes are installed
below grade to exterior horizontal and vertical surfaces of structures, and below grade piping
expansion bellows (associated with Unit 1) are used to accommodate differential movement
between the Reactor Containment Building and piping. Temperatures at installed locations for
these elastomers are mild and are below the threshold where elastomer degradation can occur.
Components below grade are not exposed to ionizing radiation above the threshold (1 E+6
rads) for aging effects to be applicable. Components below grade are also shielded from
exposure to ultraviolet radiation and ozone that could cause degradation of rubber. Therefore,
there are no aging effects requiring management for these elastomer structural components in a
below grade environment."

On the basis of its review of the applicant's response to RAI 3.5.2.3-4, the staff finds that no
aging effect requires management for elastomers below grade to be acceptable because the
below grade elastomers are not exposed to temperatures greater than 95oF, ionizing radiation
above 1 E+6 rads, or ultraviolet radiation and ozone which could cause degradation of
elastomers. Therefore, the staff's concern described in RAI 3.5.2.3-4 is resolved

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations for Containments, Structures,
and Component Supports - Summary of Aging Management Evaluation - Bulk Structural
Commodities not evaluated in the GALL Report. The staff finds that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3).
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below grade to exterior horizontal and vertical surfaces of structures, and below grade piping 
expansion bellows (associated with Unit 1) are used to accommodate differential movement 
between the Reactor Containment Building and piping. Temperatures at installed locations for 
these elastomers are mild and are below the threshold where elastomer degradation can occur. 
Components below grade are not exposed to ionizing radiation above the threshold (1 E+6 
rads) for aging effects to be applicable. Components below grade are also shielded from 
exposure to ultraviolet radiation and ozone that could cause degradation of rubber. Therefore, 
there are no aging effects requiring management for these elastomer structural components in a 
below grade environment." 

On the basis of its review of the applicant's response to RAI 3.5.2.3-4, the staff finds that no 
aging effect requires management for elastomers below grade to be· acceptable because the 
below grade elastomers are not exposed to temperatures greater than 950F, ionizing radiation 
above 1 E+6 rads, or ultraviolet radiation and ozone which could cause degradation of 
elastomers. Therefore, the staffs concern described in RAI 3.5.2.3-4 is resolved 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations for Containments, Structures, 
and Component Supports - Summary of Aging Management Evaluation - Bulk Structural 
Commodities not evaluated in the GALL Report. The staff finds that the applicant has 
demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation, as 
required by 10 CFR 54.21 (a)(3). 
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3.5.3 Conclusion

The staff concludes that the applicant has provided sufficient information to demonstrate that
the effects of aging for the containments, structures and component supports components
within the scope of license renewal and subject to an AMR will be adequately managed so that
the intended function(s) will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21 (a)(3).

3.6 Aging Management of Electrical and Instrumentation and Controls System

The following information documents the staffs review of the applicant's AMR results for the
electrical and instrumentation and controls (I&C) components and component groups of:

" Cable connections (metallic parts)
* Electrical cables and connections
" Fuse holders - insulation material
* High-voltage insulators
" Metal enclosed bus (Unit 2 only)
* Switchyard bus and connections (Unit 1 only)
" Transmission conductors and connections

3.6.1 Summary of Technical Information in the Application

LRA Section 3.6 provides AMR results for the electrical and I&C components and component
groups. LRA Table 3.6.1, "Summary of Aging Management Evaluations in Chapter VI of
NUREG-1801 for Electrical Components," is a summary comparison of the applicant's AMRs
with those evaluated in the GALL Report for the electrical and I&C components and component
groups.

The applicant's AMRs evaluated and incorporated applicable plant-specific and industry
operating experience in the determination of AERMs. The plant-specific evaluation included
condition reports and discussions with appropriate site personnel to identify AERMs. The
applicant's review of industry operating experience included a review of the GALL Report and
operating experience issues identified since the issuance of the GALL Report.

3.6.2 Staff Evaluation

The staff reviewed LRA Section 3.6 to determine whether the applicant provided sufficient
information to demonstrate that the effects of aging for the electrical and I&C components within
the scope of license renewal and subject to an AMR, will be adequately managed so that the
intended function(s) will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3).

The staff conducted a review of AMRs to ensure the applicant's claim that certain AMRs were
consistent with the GALL Report. The staff did not repeat its review of the matters described in
the GALL Report; however, the staff did verify that the material presented in the LRA was
applicable and that the applicant identified the appropriate GALL Report AMPs. The staffs
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evaluations of the AMPs are documented in SER Section 3.0.3. Details of the staffs evaluation
are documented in SER Section 3.6.2.1.

In the review, the staff also selected AMRs consistent with the GALL Report and for which
further evaluation is recommended. The staff confirmed that the applicant's further evaluations
were consistent with the SRP-LR Section 3.6.2.2 acceptance criteria. The staffs evaluations are
,documented in SER Section 3.6.2.2.

The staff also conducted a technical review of the remaining AMRs that were not consistent
with, or not addressed in, the GALL Report. The technical review evaluated whether all
plausible aging effects have been identified and whether the aging effects listed were
appropriate for the material-environment combinations specified. The staffs evaluations are
documented in SER Section 3.6.2.3.

For systems and components (SCs) which the applicant claimed were not applicable or required
no aging management, the staff reviewed the AMR line items and the plant's operating
experience to verify the applicant's claims.

Table 3.6-1 summarizes the staffs evaluation of components, aging effects or mechanisms, and
AMPs listed in LRA Section 3.6 and addressed in the GALL Report.

Table 3.6-1 Staff Evaluation for Electrical and Instrumentation and Controls in the GALL
Report

Component Group ~Aging Effect/ ' AMP~In GALL Further AMP i n, AA, staff
(AL L .'eo.t .Mechanlsm R'prt Evaluation .Sp e I , t 'Eviauatlon

~Ainments

Electrical equipment Degradation due Environmental Yes Environmental Consistent with
subject to to various aging Qualification of .-. Qualification (EQ) of GALL, (See
10'CFR 50.49 mechanisms Electric Components Electrical Section 3.6.2.2.1
environmental,. , Components '(B.2.14)
qualification (EQ)
requirements

Electrical cables, Reduced Electrical Cables and No Electrical Cables and Consistent with
connections and fuse insulation, Connections Not . Connections Not GALL (See
holders (insulation) resistance and Subject to Subject to 10 CFR Section 3.6.2.1)
not subject to electrical failure 10 CFR 50.49 50.49 Environmental
10 CFR 50.49 due to various EQ Requirements Qualification
EQ requirements physical, Requirements
(3.6.1-2) thermal, (B.2.11)

radiolytic,
photblytic, and
chemical
mechanisms
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Table 3.6-1 Staff Evaluation for Electrical and Instrumentation and Controls in the GALL 
Report 

Ele~tricalequipment Degradation due Environmental Yes 
subject to to various aging , Qualification of 
10'CFR50.49 mechanisms Electric ~omponents 
environmental., 
qualification (EQ) 
requirements 

, (3.:6)~1) " 

Ei~6tricalcables, Reduced 
connections and fuse insulation 

Electrical Cables and No 
Connections Not 

holderS (insulation) resistance and 
not subje~t to electrical failure 
10 CFR 50.49 due to various 
EQ requirements physical, 
(3.6.1-2) theri'nal~ 

radiolytic, 
photolytic, and 
chemical 
mechanisms 

Subject to 
10 CFR 50.49 
EQ Requirements 
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Environmental Consistent with 
Qualification (EQ) of GALL, (See 

, Electrical Section 3.6.2.2.1 
Components '(8.2.14) ) 

" Electrical Cables and Consistent with 
, Connections Not GALL (See 
Subject to 10 CFR Section 3.6.2.1) 
50.49 Environmental 
Quaiification 
Requirements 
(8.2.11) 



,ýComnponent Group Aging Effect/ AMP In GALL Further ~AMP~ In LRA, stiff
(GALL Report Mechani sm, 'ReporU 'Evalution: rSuppleets, or Evaluatlon-
"IternVNO.)ji. in GALL Amendments'

Conductor insulation Reduced Electrical Cables And No. Electrical Cables and Consistent with
for electrical cables insulation Connections Used In Connections-Not GALL (See
and connections resistance and Instrumentation , Subject to 10 CFR Section 3.6.2.1)
used in electrical failure Circuits Not Subject 50.49 Environmental
instrumentation due to various to 10 CFR 50.49 Qualification
circuits not subject to physical, EQ Requirements Requirements Used
10 CFR 50.49 thermal, in Instrumentation
EQ requirements that radiolytic, Circuits (B.2.12)
are sensitive to phot0lytic, and
reduction in chemical
conductor insulation mechanisms
resistance
(31.61-3)

Conductor insulation Localized Inaccessible Medium No Inaccessible Consistent with
for inaccessible damage and Voltage Cables Not Medium-Voltage GALL (See
medium voltage breakdown of Subject to Cables Not Subject Section 3.6.2.1)
(2 kV to 35 kV) insulation 10 CFR 50.49 to 10 CFR 50.49
cables (e.g., Installed leading to EQ Requirements Environmental
in conduit or direct electrical failure Qualification
buried) not.subject to due to moisture Requirements
10 CFR50.49 . intrusion, water (B.2.21)
EQ requirements trees
(3.6.1-4 ) " .. ... ..... ._. .

Connector contacts Corrosion of Boric Acid Corrosion No Boric Acid Corrosion Consistent with
for electrical connector .(B2.7 GALL (See
connectors exposed contact surfaces Section 3.6.2.1)
to borated water due to intrusion -.
leakage of borated water
(3.6.1-5) .... .

Fuse Holders Fatigue due to Fuse Holders No Not applicable Not applicable to
(Not Part'of a Larger ohmic heating, BVPS (See
Assembly): Fuse thermal cycling, Section 3.6.2.1.1
holders - metallic electrical
clamp transients,
(3.6.1-6) frequent

manipulation,
vibration,
chemical
contamination,
corrosion, and
oxidation

Metal enclosed bus - Loosening of Metal Enclosed Bus No Metal Enclosed Bus Consistent with
bus, connections bolted (Unit 2 only) (B.2.26) GALL (See
(3.6.1-7) connections due Section 3.6.2.1)

to thermal
cycling and
ohmic heating
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Conductor insulation Reduced 
for electrical cables insulation 
and connections' resistance and 
used in electrical failure 
instrumentation due to various 
circuits not subject to physical, 
10 CFR 50.49 thermal, 
EQ requirements that radiolytic, ' 
are sensitive to . .' 'photolytic, and 
reductio'" in . ...cihemical 
conductor insulation mechanisms 
resistance 
(~;6.1~3) 

ConduCt9r insulation Localized 
for inaccessible da~age and 
medium voltage breakdown of 
(2 kV to 35 ~V) insulation 
cables (e.g., Installed leading to 
in conduit or direct electrical failure 
bLiried)not.subject to due to moisture 
10 CFR50.49 intrusion, water 
EO requirements trees' ' 
(3,.6.1-4) 

Electrical Cables And No . 
Connections U.sed In 
Instrumentation 
Circuits Not Subject 
to 10 CFR 50.49 
EQ Requirements 

Inaccessible Medium No 
Voltage Cables Not 
SlJbjeet to 
10 CFR 50.49 
EQ Requirements 

Connector contacts Corrosion of Boric Acid Corrosion No 
. t<;>r eh~ctrical . 
connectors exposed 
to borated. water . 
leakage 
(3.6:1-5) . 

connector 
contact surfaces 
due to intrusion . 
of borated water 

Fuse Hold~rs Fatigue due to 
(Not Part 'of a Larger oh~ic heating, 
Assembly): Fuse . thermal cycling, 
holders - metallic' electrical 
clamp transiehts, 
(3.6.1-6) frequent 

manipulation, 
vibration, 
chemical 

. contamination, 
corrosion, and 
oxidation 

Fuse Holders . No 

Metal enclosed bus - Loosening of Metal Enclosed Bus No 
bus, conneCtions bolted 
(3.6.1-7) . connections due 

to thermal 
cycling and 
ohmic heating 
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Electrical Cables and 
Cqnnections ·Not 
Subject to 10 CFR 
50.49 Environmental 
Qualification . 
RequirelTlents Used 
in Instrumentation 
Circuits (B.2.12) 

· Inaccessible 
Medium-Voltage 
Cables Not Subject 

· to 10 CFR 50.49 
Environmental 
Qualification 
Requirements 
(B.2.21) 

Consistent with 
GALL (See 
Section 3.6.2.1) 

Consistent with 
GALL (See 
Section 3.6.2.1) 

.B()l;c Add .Corrosion Consistent With . 
.' (B.:?7) <;3ALL(See . 

Not applicable 

Section3:6,z.1 ) 

Not applicable to 
BVPS(See 
Section 3.6.2.1.1 
) 

Metal Enclosed Bus Consistent with 
· (Unit 2 only) (B.2.26) GALL (See 

Section 3.6.2.1) 



Component Group Aging Effectl AMP In GALL Further AMP In LRA, Staff
(GALL'Rprt Repor Mechanism A ot...Evaliuation, Supplements, or Evaluation

ItemN.). , iGLL' <A'rnediets-
_______ ~ ~ ~ ~ ~ k __ _ _ _ _ eort _ _ _ _ _ _ _

Metal enclosed bus - Reduced Metal Enclosed Bus No Metal Enclosed Bus Consistent with
insulation, insulators insulation (Unit 2 only) (B.2.26) GALL (See
(3.6,1-8) resistance and Section 3.6.2.1)

electrical failure
due to various
physical,
thermal,
radiolytic,
photolytic, and
chemical
mechanisms

Metal enclosed bus - Loss of material Structures Monitoring No Structures Monitoring Consistent with
enclosure due to general Program Program (B.2.39) GALL (See
assemblies corrosion Section 3.6.2.1)
(3.6.1-9) .. . ..

Metal enclosed bus - Hardening and Structures Monitoring No Not applicable Not applicable to
enclosure loss of strength Program BVPS (See
assemblies due to Section 3.6.2.3)
(3.6.1-10) elastomers

degradation ......

High-voltage Degradation of A plant-specific aging Yes None Consistent with
insulators, insulation quality management GALL.Report
(3.6.1-11) due to presence program is to be (See SER

of any salt evaluated section 3.6.2.2)
deposits, and
surface
contamination;
loss of material
caused by
mechanical wear
due to wind
blowing on
transmission
conductors

Transmission Loss of material A plant-specific aging Yes None Consistent with
conductors and due to wind management GALL Report
connec6tions; induced program is to be (See SER
switchyard bus and abrasion and evaluated Section 3.6.2.2)
connections fatigue; :loss of
(3.6.1-12) ~ conductor

strength due to
corrosion;
increased
resistance of
connection due.
to oxidation~or
loss of preload
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Metal enclosed bus - Reduced Metal Enclosed Bus No 
insulation, insulators insulation 
(3.6.1-8) resistance and 

electrical failure 
due to various 
physical, 
thermal, 
radiolytic, 
photolytic, and 
chemical 
me'chanisms 

Metal enc.losed bus -
enclosure 
assemblies 

Loss of material Structures Monitoring No 

(3;6.1-9) 

Metal enclosed bus -
enclosure 
as~mblies 
(3.6.1-10) 

l:Iigh~voltage 
insulators . 
(3.6.1-11') 

Transmission 
conductors and 
connections; 
switchyard bus and 
coimections 
(3.6.1,12) . 

due to general Program 
corrosion 

Hardening and 
loss of strength 
due to 
elastomers 
degradation. 

Structures Monitoring No 
Program 

Degradation of ,A plant-specific aging Yes 
insulation quality management 
due to presence prOgram is to be 
of any salt , evaluated 
deposi~. and 
surface 
contamination; 
loss of material 
caused by 
mechanical wear 
due to wind 
blowing on 
trarismission 

, condllctors . 

Loss ofmaterial 
dueto wind 
induced 
abra'sion and 
faligue;loss .of 
conductor 
strength due to 
corrosion; 
increased 
resistance of 
connection due' 
to oxidation or 
loss of preload 

A plant-~pecific aging Yes 
management 
program is to be 
evaluated 
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Metal Enclosed Bus Consistent with 
(Unit 2 only) (B.2.26) GALL (See 

Section 3.6.2.1) 

Structures Monitoring Consistent with 
Program (B.2.39) GALL (See 

Section 3.6.2.1) 

Not applicable 

None 

,_. ~ , 

None 

Not applicable to 
BVPS (See 
Section 3.6.2.3) 

Consistent with 
GALL.Report . 
(See SER ." 
Section 3.6.2.2) 

Consistent with 
GALL Report 
(See SER 
Section 3.6.2.2) 



Component Group Aging Effectl AMP,!In, GALL "Further AMP .. LRA, Staf"
(GALI'Report.* Mechanism Reior -E~~ain -`~e~ts r~vaut~eport Evialujalon,-,

1Item No.). n 7 K IGALL k- AIidiIus

Cable Connections"- Loosening of Electrical Cable No Electrical Cable Consistent with
metallic parts bolted Connections Not Connections Not GALL (See
(3.6.1-13) connections due Subject to Subject.to 10 CFR Section 3.6.2.1)

to thermal 10 CFR 50.49 50.49 Environmental
cycling, ohmic Environmental Qualification
heating, Qualification Requirements
electrical Requirements One- (B.2.10)
transients, Timne Inspection
Vibration,
chemical
contamination,
corrosion, and
oxidation

Fuse Holders. None None. No Not applicable Consistent with
(Not Part' of a Larger ''GALL (See
Assembly).-. • Section 3.6.2.1)
insulation material
(3.6.1-14) ....

The staffs review of the electrical and i&C component groups followed any one of several
:approachesn. Oe approach, documented in SER Section 3.6.2.1, reviewed AMR results for-
components::that the applicant indicated are consistent.with the GALL Report and require no
furtherevaluation.. Another approach, documented in SER :Section 3.6.2..2, reviewed 'AMR
results for components that the applicant indicated are- consistent with the.GALL Re port and for

-which further evaluation is recommended. Athird approach, documented in SER
Section•3.62.23; reviewed AMR results for components that the applicant indicated are not
consistent with oIr not addressed in the GALL' Report. The staffs review of AMPs credited to
manage ormonitor aging effects of the electrical and I&C components is documented in SERSection.3.0.3. ::- : " .- . .. .. .

3.6.2.1 AMR Results Consistent with the GALL Report

LRA Section 3.6.:2.1 identifies the materials, environments, AERMs, and the following programs
that man age aging effects for the electrical and .I&C components:

S",Boric Acid Corrosion

* El•ctrial Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements

* El:ctr•Ica Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements Used in :Instrumentation Circuits

* Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49 Environmental
Qu 6lification Requirements One-Time Inspection

• • Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental.Qualification
Requirements
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Cable Connections~ 
metallic parts 
(3.6.1-13) 

Loosening of "Electrical Cable 
bolted Connections Not 
connections due Subject to 
to thermal 10 CFR 50.49 
cycl!ng, ohmic Environmental 

, heating, Qualification 
electrical . Requir~ments One-
transients, Time Inspection 
vibration, 
chemical 
contamination, 
corrosion, and 

. . oXidation . 
" , " ',:, ' 

Fuse "-Iold,er:s,, None 
(Not Part.,c>f a Larger 

'Assembly),- , " ' 
insulation material 
(3.6.1 ~1'4) , 

None. 

No 

No 

Electrical Cable 
Connections Not 

, Subjectto 10 CFR 
50.49 Environmental 
Qualification 
Requirements 
(B.2.10) 

. Nelt applicable 

Consistent with 
GALL (See 
Section 3.6.2.1) 

Consistent with 
GALL (See 
Section.3.6.2.1 ) 

Thestaff'~r~\fiewof the electrical and I&C c,?mponeJ:ltgroups followe~, anyone of several 
approaches;',one approach; dOc;urnent~d i.ri~ER Section 3.6.2.1. r:eviewed, AMR:resylts fqr 
.CQmpqrent~Jh:~t the applicant indicated ar~ ~c(m.si$ten~\yitn the GALLR~por1aii~ r.~qlJire no 
flJrthe'f'evaJuati,C;;!1.Another approach. documel1ted in SER :Section 3. 6. 2; 2. reviewed AM R' .. 
resLJltsJorc6/ii:ponentsthat the applicamindic~ted~t~,consistentwith the GAl.:: I" Report and' for 
whichfu,rther,.evaILJationi$ recomrnended. Athirdap'Proach. dQcurriented in SER' 
Sectiori:3.6~i3;revie"Ved AMR resufhrtor componentsthafthe' applicant indicated are not 
dorisistent~!th,(ifn(jUiqdressedin'the ~ALC Report. The staff's review of AMPs cr~ditedto 
maliag~,qr':ri1Ci.r;litqr~gingeffects qf ttle electrical and I&C compqn(:lritsis dOCUmented in SER 
Section'3;0;3. ' ' , ' . 

'." I'" -, .,"' • .... . 

3. 6.2.1Arrt~R~ults Consistenfwith the GALL Report 

LRA Section 3:'6:2.1 identifies the materials, environments. AERMsj and the following programs 
thatmanage~gingeffectsforthe electrical and I&~ qomponents: 

'"eo .,0 • 

• 

• 

• 

• 

, . 

B()rjc~9id Corrosion 

EI~ct~i~1 Cables and Connections Not Subject t010 CFR 50.49 Environmental 
QualjfiCcition Requirements' 
' ... :. ;:. /: <i;i·~· .. ~·;~;.: . ~ . ~. . '. . . "',. . 
t;leC:tij,~,ICables and Conl)ections NotSubject to 10 CFR50.49 Environmental 
QUl:lIIfi~tion Hequirem~nts Used in ,Instrumentation Circuits 

I~'a¢d~~!;ible Medium JOltage 'CabiesNot Subject to 10 CFR.50.49 Environmental 
QlJalifl98tiPh Require,ments gne-Time Inspection' .' 

'~Ieqtrital Cable Connection~Not Subj~bt to 10 CFR 50.49 Environmental Qualification 
ReqJir~ments ' .'.' 
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* Metal Enclosed Bus (Unit 2 only)

* Structures Monitoring

LRA Table 3.6.2-1 summarizes AMRs for the electrical and instrumentation and controls
components and indicates AMRs claimed to be consistent with the GALL Report.

For component groups evaluated in the GALL Report for which the applicant claimed
consistency with the report and for which the GALL Report does not recommend further
evaluation, the staff's review determined whether the plant-specific components of these GALL
Report component groups were bounded by the GALL Report evaluation.

The applicant noted for each AMR line item how the information in the tables aligns with the
information in the GALL Report. The staff reviewed those AMRs with notes A through E
indicating how the AMR is consistent with the GALL Report.

Note A indicates that the AMR line item is consistent with the GALL Report for component,
material, environment, and aging effect. In addition, the AMP is consistent with the GALL Report
AMP. The staff reviewed these line items to verify consistency with the GALL Report and validity
of the AMR for the site-specific conditions.

Note B indicates that the AMR line item is consistent with the GALL Report for component,
material, environment, and aging effect. In addition, the AMP takes some exceptions to the
GALL Report AMP. The staff reviewed these line items to verify consistency with the GALL
Report and verified that the identified exceptions to the GALL Report AMPs have been reviewed
and accepted. The staff also determined whether the applicant's AMP was consistent with the
GALL Report AMP and whether the AMR was valid for the site-specific conditions.

Note C indicates that the component for the AMR line item, although different from, is consistent
with the GALL Report for material, environment, and aging effect. In addition, the AMP is
consistent with the GALL Report AMP. This note indicates that the applicant was unable to find
a listing of some system components in the GALL Report; however, the applicant identified in
the GALL Report a different component with the same material, environment, aging effect, and
AMP as the component under review. The staff reviewed these line items to verify consistency
with the GALL Report. The staff also determined whether the AMR line item of the different
component was applicable to the component under review and whether the AMR was valid for
the site-specific conditions.

Note D indicates that the component for the AMR line item, although different from, is consistent
with the GALL Report for material, environment, and aging effect. In addition, the AMP takes
some exceptions to the GALL Report AMP. The staff reviewed these line items to verify
consistency with the GALL Report. The staff verified whether the AMR line item of the different
component was applicable to the component under review and verified whether the identified
exceptions to the GALL Report AMPs have been reviewed and accepted. The staff also
determined whether the applicant's AMP was consistent with the GALL Report AMP and
whether the AMR was valid for the site-specific conditions.

Note E indicates that the AMR line item is consistent with the GALL Report for material,
environment, and aging effect, but credits a different AMP. The staff reviewed these line items

3-616
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with the GALL Report for material, environment, and aging effect. In addition, the AMP is 
consistent with the GALL Report AMP. This note indicates that the applicant was unable to find 
a listing of some system components in the GALL Report; however, the applicant identified in 
the GALL Report a different component with the same material, environment, aging effect, and 
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with the GALL Report. The staff also determined whether the AMR line item of the different 
component was applicable to the component under review and whether the AMR was valid for 
the site-specific conditions. 

Note D indicates that the component for the AMR line item, although different from, is consistent 
with the GALL Report for material, environment, and aging effect. In addition, the AMP takes 
some exceptions to the GALL Report AMP. The staff reviewed these line items to verify 
consistency with the GALL Report. The staff verified whether the AMR line item of the different 
component was applicable to the component under review and verified whether the identified 
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environment, and aging effect, but credits a different AMP. The staff reviewed these line items 
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to verify consistency with the GALL Report. The staff also determined whether the credited
AMP would manage the aging effect consistently with the GALL Report AMP and whether the
AMR was valid for the site-specific conditions.

The staff reviewed the information in the LRA. The staff did not repeat its review of the matters
described in the GALL Report; however, the staff did verify that the material presented in the
LRA was applicable and that the applicant identified the appropriate GALL Report AMRs.

The staff reviewed the LRA to confirm that the applicant: (a) provided a brief description of the
system, components, materials, and environments; (b) stated that the applicable aging effects
were reviewed and evaluated in the GALL Report; and (c) identified those aging effects for the
electrical and I&C components that are subject to an AMR. On the basis of its review, the staff
determines that, for AMRs not requiring further evaluation, as identified in LRA Table 3.6.1, the
applicant's references to the GALL Report are acceptable and no further staff review is required.

3.6.2.1.1 AMR Results Identified as Not Applicable

The staff reviewed LRA Table 3.6.1, which summarizes the results of AMR evaluations in
Chapter VI of the GALL Report for the electrical and instrumentation and controls component
groups.

In LRA Table 3.6.1 Item 3.6.1-6 discussion column, the applicant stated that fatigue due to
ohmic heating, thermal cycling, electrical transients, frequent manipulation, vibration, chemical
contamination, corrosion, and oxidation of fuse holders (not part of a larger assembly) metallic
clamp is not applicable to BVPS because all fuse holders utilizing metallic clamps are either part
of an active device or located in circuits that perform no license renewal intended function. In
accordance with 10 CFR 54.21(a)(1)(i), fuse holders installed in an active assembly are a piece
part of an active assembly and are not required to be subject to an AMR. Therefore, the staff
finds that fuse holders with metallic clamps at BVPS are not subject to an AMR.

The staff evaluated the applicant's claim of consistency with the GALL Report. The staff also
reviewed information pertaining to the applicant's consideration of recent operating experience
and proposals for managing aging effects. On the basis of its review, the staff concludes that
the AMR results, which the applicant claimed to be consistent with the GALL Report, are indeed
consistent with its AMRs. Therefore, the staff concludes that the applicant has demonstrated
that the effects of aging for these components will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB during the period of extended operation,
as required by 10 CFR 54.21(a)(3).

3.6.2.2 AMR Results Consistent with the GALL Report for Which Further Evaluation is
Recommended

In LRA Section 3.6.2.2, the applicant further evaluates aging management, as recommended by
the GALL Report, for the electrical and I&C components and provides information concerning
how it will manage the following aging effects:

Electrical equipment subject to EQ
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Chapter VI of the GALL Report for the electrical and instrumentation and controls component 
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clamp is not applicable to BVPS because all fuse holders utilizing metallic clamps are either part 
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accordance with 10 CFR 54.21(a)(1)(i), fuse holders installed in an active assembly are a piece 
part of an active assembly and are not required to be subject to an AMR. Therefore, the staff 
finds that fuse holders with metallic clamps at BVPS are not subject to an AMR. 

The staff evaluated the applicant's claim of consistency with the GALL Report. The staff also 
reviewed information pertaining to the applicant's consideration of recent operating experience 
and proposals for managing aging effects. On the basis of its review, the staff concludes that 
the AMR results, which the applicant claimed to be consistent with the GALL Report, are indeed 
consistent with its AMRs. Therefore, the staff concludes that the applicant has demonstrated 
that the effects of aging for these components will be adequately managed so that the intended 
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* Degradation of insulator quality due to salt deposits or surface contamination, loss of
material due to mechanical wear

" Loss of material due to wind induced abrasion and fatigue, loss of conductor strength
due to corrosion, and increased resistance of connection due to oxidation or loss of pre-
load

" QA for aging management of nonsafety-related components

For component groups evaluated in the GALL Report, for which the applicant claimed
consistency with the report and for which the GALL Report recommends further evaluation, the
staff audited and reviewed the applicant's evaluation to determine whether it adequately
addressed the issues further evaluated. In addition, the staff reviewed the applicant's further
evaluations against the criteria contained in SRP-LR Section 3.6.2.2. The staff's review of the
applicant's further evaluation follows.

3.6.2.2.1 Electrical Equipment Subject to Environmental Qualification

LRA Section 3.6.2.2.1 states that EQ is a TLAA, as defined in 10 CFR 54.3. Applicants must
evaluate TLAAs in accordance with 10 CFR 54.21 (c)(1). SER Section 4.4 documents the staffs
review of the applicant's evaluation of this TLAA.

3.6.2.2.2 Degradation of Insulator Quality Due to Salt Deposits or Surface Contamination, Loss
of Material Due to Mechanical Wear

The staff reviewed LRA Section 3.6.2.2.2 against the criteria in SRP-LR Section 3.6.2.2.2.
SRP-LR Section 3.6.2.2.2 states that degradation of insulator quality due to salt deposits or
surface contamination may occur in high-voltage insulators. The GALL Report recommends
further evaluation of plant-specific AMPs for plants at locations of potential salt deposits or
surface contamination (e.g., in the vicinity of salt water bodies or industrial pollution). Loss of
material due to mechanical wear caused by wind on transmission conductors may occur in high-
voltage insulators. The GALL Report recommends further evaluation of a plant-specific AMP to
ensure that these aging effects are adequately managed.

LRA Section 3.6.2.2.2 stated that various airborne materials such as dust, salt and industrial
effluent can contaminate insulator surface. The buildup of surface contamination is gradual and
in most areas washed away by rain. The glazed insulator surface aids this contamination
removal. However, 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
a problem in areas where there are greater concentrations of airborne particles such as near
facilities that discharge soot or near the sea coast where salt spray is prevalent. The applicant
further stated that BVPS is not located near seacoast where salt spray is prevalent. However, it
is located west of a fossil generation plant and the fossil plant is a modern plant that does not
emit soot and the fossil plant existed prior to the completion of the BVPS facility. The applicant
also stated that this area normally receives more than moderate rainfall, and any gradual
buildup is washed away by rain. Although abnormal weather conditions may affect insulators,
the applicant stated that these are event-driven effects, not age-related effects.

The applicant also stated that mechanical wear could be an aging effect for strain and
suspension insulators in that they are subject to movement. Movement of the insulators can be
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• Degradation of insulator quality due to salt deposits or surface contamination, loss of 
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surface contamination (e.g., in the vicinity of salt water bodies or industrial pollution). Loss of 
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voltage insulators. The GALL Report recommends further evaluation of a plant-specific AMP to 
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LRA Section 3.6.2.2.2 stated that various airborne materials such as dust, salt and industrial 
effluent can contaminate insulator surface. The buildup of surface contamination is gradual and 
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removal. However, 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 
a problem in areas where there are greater concentrations of airborne particles such as near 
facilities that discharge soot or near the sea coast where salt spray is prevalent. The applicant 
further stated that BVPS is not located near seacoast where salt spray is prevalent. However, it 
is located west of a fossil generation plant and the fossil plant is a modern plant that does not 
emit soot and the fossil plant existed prior to the completion of the BVPS facility. The applicant 
also stated that this area normally receives more than moderate rainfall, and any gradual 
buildup is washed away by rain. Although abnormal weather conditions may affect insulators, 
the applicant stated that these are event-driven effects, not age-related effects. 

The applicant also stated that mechanical wear could be an aging effect for strain and 
suspension insulators in that they are subject to movement. Movement of the insulators can be 
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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 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. The applicant further stated that wear has not been apparent during routine
inspection of BVPS insulators.

Staff Evaluation. The staff noted that for a plant which is located near a fossil generation plant,
surface contamination of high-voltage insulators may be a problem in these industrial areas
where there is greater concentration of airborne particles. In a letter dated May 15, 2008, the
staff issued RAI 3.6-3 requesting that the applicant explain why surface contamination of high-
voltage insulators due to soot emitted from fossil plants is not a concern at Beaver Valley. The
staff also requested the applicant to describe operating experience with weather events that
affect high-voltage insulators and explain why these events are not aging effects requiring
management for high-voltage insulators.

In its response dated June 17, 2008, the applicant stated that BVPS is located west of a fossil
generation plant. LRA Appendix E, Section 2.4 states that the prevailing winds are from the
west. The prevailing wind blows industrial effluents from the fossil plant away from BVPS and
the switchyard. This area normally receives more than moderate rain fall. LRA Appendix E,
Section 2.4, states that this area experiences more frequent precipitation than found elsewhere
in the state. The frequent moderate rainfall washes away surface contamination. The applicant
further stated that it performed specific operating experience searches for high-voltage insulator
contamination and there were no instances of degradation of high-voltage insulators identified
for BVPS. The staff found the applicant response acceptable. The staff noted that prevailing
winds are from the west and blow industrial effluents from the fossil plant away from the BVPS.
In addition, frequent rainfall washes away surface contamination. Furthermore, the applicant
has confirmed that no operating experience of degradation of high-voltage insulators has been
identified for BVPS. Based on this information, the staff determined that surface contamination
of high-voltage insulators due to soot emitted from fossil plants is not a concern at BVPS.

The staff noted that although loss of material of insulators due to mechanical wear is possible,
experience has shown that the transmission conductors do not normally swing significantly.
When they do swing due to a substantial wind, they do not continue to swing for very long time
after the wind has subsided. Wind loading that can cause a transmission line and insulators to
sway is considered in the design and installation. The staff also noted that the applicant's
routine maintenance inspections have not identified any loss of material of insulators due to
mechanical wear. In addition, the transmission conductors within the scope of license renewal
are typically in short spans and the surface areas exposed to wind loads are not significant.
Therefore, the staff determined that loss of material due to wear is not considered an aging
effect and which would cause a loss of intended functions of the insulator at BVPS.

Based on the technical justification identified above, the staff concludes that the applicant meets
SRP-LR Section 3.6.2.2.2 criteria. For those line items that apply to LRA Section 3.6.2.2.2, the
staff determines that the applicant has adequately addressed the potential aging degradation of
high-voltage insulator.
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affect high-voltage insulators and explain why these events are not aging effects requiring 
management for high-voltage insulators. 
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has confirmed that no operating experience of degradation of high-voltage insulators has been 
identified for BVPS. Based on this information, the staff determined that surface contamination 
of high-voltage insulators due to soot emitted from fossil plants is not a concern at BVPS. 

The staff noted that although loss of material of insulators due to mechanical wear is possible, 
experience has shown that the transmission conductors do not normally swing significantly. 
When they do swing due to a substantial wind, they do not continue to swing for very long time 
after the wind has subsided. Wind loading that can cause a transmission line and insulators to 
sway is considered in the design and installation. The staff also noted that the applicant's 
routine maintenance inspections have not identified any loss of material of insulators due to 
mechanical wear. In addition, the transmission conductors within the scope of license renewal 
are typically in short spans and the surface areas exposed to wind loads are not significant. 
Therefore, the staff determined that loss of material due to wear is not considered an aging 
effect and which would cause a loss of intended functions of the insulator at BVPS. 

Based on the technical justification identified above, the staff concludes that the applicant meets 
SRP-LR Section 3.6.2.2.2 criteria. For those line items that apply to LRA Section 3.6.2.2.2, the 
staff determines that the applicant has adequately addressed the potential aging degradation of 
high-voltage insulator. 
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3.6.2.2.3 Loss of Material Due to Wind Induced Abrasion and Fatigue, Loss of Conductor
Strength Due to Corrosion, and Increased Resistance of Connection Due to Oxidation or Loss

.of Pre-Load

The staff reviewed LRA Section 3.6.2.2.3 against the criteria in SRP-LR Section 3.6.2.2.3.
SRP-LR Section 3.6.2.2.3 states that loss of material due to wind-induced abrasion and fatigue,
loss of conductor strength due to corrosion, and increased resistance of connection due to
oxidation or loss of pre-load may occur in transmission conductors and connections and in
switchyard bus and connections. The GALL Report recommends further evaluation of a plant-
specific AMP to ensure that these aging effects are adequately managed.

LRA Section 3.6.2.2.3 states that overhead transmission conductors are subject to aging
management review if they are necessary for recovery of offsite power following an SBO. At
BVPS, overhead transmission conductors located between the switchyard breakers and the
system station service transformers support recovery of offsite power following a SBO. Other
transmission conductors are not subject to an AMR since they do not perform a license renewal
intended function. The applicant also states that wind loading can cause overhead transmission
conductor vibration, or sway. Consideration is given to wind loading during the design and
installation phase. Loss of material that could be caused by overhead transmission conductor
vibration or sway is not a significant aging effect in that it would not cause a loss of intended
function.

The applicant also states that the most prevalent mechanism contributing to loss of conductor
strength of an aluminum conductor steel reinforced (ACSR) transmission conductor is corrosion,
which includes corrosion of the steel core and aluminum strand pitting. Corrosion in ACSR
conductors is a very slow-acting mechanism and the corrosion rates depend largely on air
quality, which includes suspended particles chemistry, sulfur dioxide concentration in air,
precipitation, fog chemistry and meteorological conditions. In addition, the applicant states that
air quality in rural areas typically contains low concentration of suspended particles and sulfur
dioxide, which keeps the corrosion rate to a minimum. A fossil plant is located east of BVPS, the
prevailing winds are from the west, and there are no other industries in the immediate rural
area. The applicant further states that the BVPS overhead transmission conductors subject to
aging management review were bounded by Ontario Hydro test population. The applicant
further states that the BVPS overhead transmission conductors have an ultimate strength
margin greater than the Ontario Hydro test cables after 80 years of service. The installation
configuration at BVPS is representative of the tested samples, so the conclusions in the Ontario
Hydro Study are valid for BVPS, per the applicant.

The applicant states that the design of the transmission conductor bolted connections precludes
torque relaxation, and the BVPS plant-specific operating experience support this statement,
since plant operating experience has not identified failures of switchyard connections due to
aging. The applicant further states that the typical design of switchyard bolted connection
includes Belleville washers and is coated with an anti-oxidant compound (a grease-type sealant)
prior to tightening the connection to prevent the formation of oxides on the metal surface and to
prevent moisture from entering the connection thus reducing the chances of corrosion. In
addition, the applicant states that BVPS design incorporates the use of Belleville washers on
bolted electrical connections of dissimilar metals to compensate for temperature changes to
maintain the proper torque and prevent loosening.
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system station service transformers support recovery of offsite power following a SBO. Other 
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vibration or sway is not a significant aging effect in that it would not cause a loss of intended 
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The applicant also states that the most prevalent mechanism contributing to loss of conductor 
strength of an aluminum conductor steel reinforced (ACSR) transmission conductor is corrosion, 
which includes corrosion of the steel core and aluminum strand pitting. Corrosion in ACSR 
conductors is a very slow-acting mechanism and the corrosion rates depend largely on air 
quality, which includes suspended particles chemistry, sulfur dioxide concentration in air, 
precipitation, fog chemistry and meteorological conditions. In addition, the applicant states that 
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further states that the BVPS overhead transmission conductors have an ultimate strength 
margin greater than the Ontario Hydro test cables after 80 years of service. The installation 
configuration at BVPS is representative of the tested samples, so the conclusions in the Ontario 
Hydro Study are valid for BVPS, per the applicant. 

The applicant states that the design of the transmission conductor bolted connections precludes 
torque relaxation, and the BVPS plant-specific operating experience support this statement, 
since plant operating experience has not identified failures of switchyard connections due to 
aging. The applicant further states that the typical design of switchyard bolted connection 
includes Belleville washers and is coated with an anti-oxidant compound (a grease-type sealant) 
prior to tightening the connection to prevent the formation of oxides on the metal surface and to 
prevent moisture from entering the connection thus reducing the chances of corrosion. In 
addition, the applicant states that BVPS design incorporates the use of Belleville washers on 
bolted electrical connections of dissimilar metals to compensate for temperature changes to 
maintain the proper torque and prevent loosening. 
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The applicant states that the switchyard bus subject to aging management review is constructed
of rigid aluminum pipe. The switchyard bus is connected to short lengths of flexible conductors
to minimize vibration from support and active components such as circuit breakers. Based on
this design configuration, wind induced vibration is not a significant aging mechanism. The
bolted connections associated with the switchyard bus are for the connection to station post-
insulators used to support the bus. All other connections to the bus are welded. The
components involved in switchyard bus connections are constructed of aluminum, galvanized
steel and stainless steel. No organic materials are involved. In addition, the applicant states that
with no rigid connection to moving or vibrating equipment, loss of material due to vibration is not
a significant aging effect requiring management. Aluminum bus exposed to the service
conditions of the BVPS 138 kV switchyard does not experience any appreciable aging effects,
except for minor oxidation, which does not impact the ability of the switchyard bus to perform its
intended function. The applicant also states that connection surface oxidation and loosening of
bolted connection for aluminum switchyard bus are not applicable since the switchyard bus
connections requiring aging management review are welded connections. However, the flexible
conductors, which are welded to switchyard bus, are bolted to the other switchyard components.
These switchyard components connections are also included in the routine maintenance of the
138 kV switchyard, the applicant states that this maintenance verifies the effectiveness of the
connection design and installation practices.

Staff Evaluation. The staff reviewed LRA Section 3.6.2.2.3 and based on the review, the staff
noted that the wind loading that can cause a transmission line and insulators to vibrate is
considered in the design and installation. Experience shows that the transmission conductors do
not normally swing significantly. When they do swing due to a substantial wind, they do not
continue to swing for a very long time after the wind has subsided. In addition, the applicant has
confirmed that no plant-specific operating experience related to loss of material of transmission
due to vibration or sway has been identified. Therefore, the staff found that loss of material
caused by transmission conductor sway is not an applicable aging effect requiring management
at BVPS and it will not cause a loss of intended function of the conductors.

The applicant stated that the BVPS overhead transmission conductors subject to aging
management review were bounded by Ontario Hydro test population. The BVPS overhead
transmission conductors have an ultimate strength margin greater than the Ontario Hydro test
cables after 80 years of service. The applicant also states that the installation configuration at
BVPS is representative of the tested samples, so the conclusions in the Ontario Hydro Study
are valid for BVPS. However, the applicant did not provide information to substantiate the
conclusion that the Ontario Hydro Study bounds the transmission conductors at BVPS. In a
letter dated May 15, 2008, the staff issued RAI 3.6-4, requesting the applicant to explain in
detail how transmission conductors installed at BVPS were bounded by the Ontario Hydro test
and will have adequate margin for 60 years.

In its response dated June 17, 2008, the applicant stated that a 4/0 aluminum conductor steel
reinforced (ACSR) 212 million circular mills (MCM) with 6/1 stranding (6 aluminum strands, and
1 galvanized steel strand) transmission conductor type has the lowest initial design margin in
the National Electrical Safety Code (NESC). Also, the 6/1 stranding is the most susceptible to
corrosion. The applicant provided the following illustration using the 4/0 ACSR transmission
conductor to provide reasonable assurance that the BVPS transmission conductors will have
ample strength through the period of extended operation:
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In its response dated June 17, 2008, the applicant stated that a 4/0 aluminum conductor steel 
reinforced (ACSR) 212 million circular mills (MCM) with 6/1 stranding (6 aluminum strands, and 
1 galvanized steel strand) transmission conductor type has the lowest initial design margin in 
the National Electrical Safety Code (NESC). Also, the 6/1 stranding is the most susceptible to 
corrosion. The applicant provided the following illustration using the 4/0 ACSR transmission 
conductor to provide reasonable assurance that the BVPS transmission conductors will have 
ample strength through the period of extended operation: 

3-621 



The 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 heavy load requirements, which includes consideration of ice, wind and
temperature. These requirements are viewed concerning the specific conductors included in the
AMR. The conductor size with the smallest ultimate strength margin (4/0 ACSR) is used as an
illustration. The applicant stated that the ultimate strength and the NESC heavy load tension
requirements of 4/0 ACSR are 8350 lbs. and 2761 lbs., respectively. The margin between
NESC heavy load and the ultimate strength is 5589 lbs., which is 67% of ultimate strength
margin. The Ontario Hydroelectric Test showed a 30% loss of composite conductor strength in
an 80 years 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 adequate margin between the design
maximum established by the NESC and the actual conductor strength. The applicant further
stated that the BVPS transmission conductors within scope for license renewal are ACSR 795
MCM with a 26/7 stranding. The Ontario Hydro test population included smaller ACSR
conductors with the same stranding configuration as the BVPS conductors. The BVPS
transmission conductors have an ultimate strength of 31,656 lbs., the installed maximum NESC
heavy loading span is 10,000 lbs., the installed maximum bare loading is 4,561 lbs., and the
maximum final tension allowed by NESC is 18,993 lbs., which bounds the installed tension. The
margin between the NESC heavy load and the ultimate strength is 21,656 lbs., which is a 68.4%
ultimate strength margin. The Ontario Test demonstrated a 30% loss of ultimate strength in an
80-year-old conductor. This demonstrates that the BVPS conductors will have greater than 38%
ultimate strength margin remaining after 80 years.

The staff found the applicant's response acceptable because of the following: the staff noted
that the margin between the NESC heavy load tension requirements and the ultimate strength
for transmission conductors at BVPS is 68.4% ultimate strength margin and 30% loss of
ultimate strength still give the BVPS conductor greater than 38% ultimate strength margin
remaining after 80 years of service life which is more conservative than the 60-year service life.
This shows that the BVPS transmission conductors will have ample strength through the period
of extended operation. Therefore, the staff concluded that loss of conductor strength due to
corrosion of the transmission conductors is not a significant aging effect requiring management
for the period of extended operation at BVPS.

The staff noted that in EPRI document TR-104213, "Bolted Joint Maintenance & Application
Guide," it identified a special problem with Belleville washers. Hydrogen embrittlement is a
recurring problem with Belleville washers and other springs. When springs are electroplated, the
plating process forces hydrogen into the metal grain boundaries. If the hydrogen is not removed,
the spring may spontaneously fail at any time while in service. In RAI 3.6-5, dated May 15,
2008, the staff requested that the applicant describe the types of finishes the Belleville washers
currently have and current activities used to confirm the effectiveness of switchyard bolted
connections.

In its response dated June 17, 2008, the applicant stated that since the Belleville washers used
in the in-scope transmission conductor and switchyard bus connections are stainless steel, the
issue of entrapment of hydrogen in a washer by poor electroplating practices is not applicable to
BVPS. The applicant further stated that the switchyard component connections are included in
the routine maintenance of the 138 kV switchyard which verifies the effectiveness of the
connection design and installations. In addition, the applicant performs infrared inspection of the
138 kV switchyard connections during repetitive maintenance tasks. These routine tasks verify
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138 kV switchyard connections during repetitive maintenance tasks. These routine tasks verify 
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the condition of the switchyard connection for BVPS. BVPS uses industry guidance to govern its
infrared thermography program. The staff found the applicant response acceptable. Hydrogen
embrittlement is not a potential problem with Belleville washers for BVPS because the Belleville
washers used in the in-scope transmission conductors and switchyard bus connections are
stainless steel. To confirm the effectiveness of switchyard bolted connections, the applicant
performs periodic infrared inspection on switchyard bolted connections.

The staff noted that connections to the switchyard bus are welded. However, the conductor
connections are generally of the bolted category. Components in the switchyard are exposed to
precipitation. Connection materials exposed to the service conditions of the switchyard do not
experience any appreciable aging effects except minor oxidation of the exterior surfaces, which
does not impact the ability of the switchyard bus to perform its intended function. The staff also
noted that pre-load of bolted switchyard bus connections is maintained by the appropriate
design and the use of lock and Belleville washers that absorb vibration and prevent loss of pre-
load. Using an anti-oxidant compound (a grease-type sealant) prior to tightening the connection
prevents the formation of oxides on the metal surface and to prevent moisture from entering the
connection, thus reducing the chances of corrosion. The applicant stated that that based on
operating experience, this method of installation has been shown to provide a corrosion
resistance and low electrical resistance connection. The applicant also stated that the
connections at switchyard are periodically evaluated via thermography as preventive
maintenance. The staff concluded that increased resistance of connections due to oxidation or
loss of pre-load has been adequately addressed because the design which uses lock and
Belleville washers is in accordance with EPRI-1 04213 recommendations, periodic thermography
of conductor and bus bolted connections, and no adverse operating experience conditions
existing at BVPS.

Based on the program identified above, the staff concludes that the applicant has met the
criteria of SRP-LR Section 3.6.2.2.3. For those line items that apply to LRA Section 3.6.2.2.3,
the staff determined that the applicant has addressed loss of material, loss of conductor
strength, and increased resistance connections or loss of preload.

3.6.2.2.4 Quality Assurance for Aging Management of Nonsafety-Related Components

SER Section 3.0.4 documents the staff's evaluation of the applicant's QA program.

3.6.2.3 AMR Results Not Consistent with or Not Addressed in the GALL Report

In LRA Table 3.6.2-1, the staff reviewed additional details of the AMR results for material,
environment, AERM, and AMP combinations not consistent with or not addressed in the GALL
Report.

In LRA Table 3.6.2-1, the applicant indicated, via notes F through J, which the combination of
component type, material, environment, and AERM does not correspond to a line item in the
GALL Report. The applicant provided further information about how it will manage the aging
effects. Specifically, note F indicates that the material for the AMR line item component is not
evaluated in the GALL Report. Note G indicates that the environment for the AMR line item
component and material is not evaluated in the GALL Report. Note H indicates that the aging
effect for the AMR line item component, material, and environment combination is not evaluated
in the GALL Report. Note I indicates that the aging effect identified in the GALL Report for the
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design and the use of lock and Belleville washers that absorb vibration and prevent loss of pre
load. Usingan anti-oxidant compound (a grease-type sealant) prior to tightening the connection 
prevents the formation of oxides on the metal surface and to prevent moisture from entering the 
connection, thus reducing the chances of corrosion. The applicant stated that that based on 
operating experience, this method of installation has been shown to provide a corrosion 
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maintenance. The staff concluded that increased resistance of connections due to oxidation or 
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Report. 

In LRA Table 3.6.2-1, the applicant indicated, via notes F through J, which the combination of 
component type, material, environment, and AERM does not correspond to a line item in the 
GALL Report. The applicant provided further information about how it will manage the aging 
effects. Specifically, note F indicates that the material for the AMR line item component is not 
evaluated in the GALL Report. Note G indicates that the environment for the AMR line item 
component and material is not evaluated in the GALL Report. Note H indicates that the aging 
effect for the AMR line item component, material, and environment combination is not evaluated 
in the GALL Report. Note I indicates that the aging effect identified in the GALL Report for the 
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line item component, material, and environment combination is not applicable. Note J indicates
that neither the component nor the material and environment combination for the line item is
evaluated in the GALL Report.

For component type, material, and environment combinations not evaluated in the GALL
Report, the staff reviewed the applicant's evaluation to determine whether the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the period of extended operation.

Staff Evaluation. In LRA, Table 3.6.1, under Item Number 3.6.1-10, Metal enclosed bus -
Enclosure assemblies," states that an AMR is not required for enclosure gaskets because they
are consumables. Consumables are considered short-lived or periodically replaced. In a letter to
NEI dated March 10, 2000, "License Renewal Issue No. 98-12, "CONSUMABLES," the staff
indicated to the industry that packing, gaskets, component seals, and O-rings are structures,
components, or commodity groups, that met 10 CFR 54.21 (a)(1)(i), are required an AMR. Since
enclosure gaskets are not periodically replaced, they are not qualified as consumable items. In
a letter dated May 15, 2008 the staff issued RAI 3.6-2 requesting that the applicant provide an
AMR for enclosure gaskets or provide a technical justification of why these components are
excluded from an AMR.

In its response dated June 17, 2008, the applicant stated that the in-scope 480 V metal
enclosed-bus does not contain elastomers except for the gaskets that provide a seal around the
edge of the access covers. The access cover gasket is not subject to an AMR since it is
replaced when the cover is removed; aging management is not required for items replaced
based on a specified time period per 10 CFR 54.21(a)(1)(ii). In addition, the applicant stated that
during the period of extended operation, the access cover gasket will be replaced in conjunction
with preventive maintenance inspections. Since the access cover gasket is replaced
periodically, it was considered a consumable for the AMR process. To clarify the applicant
position that metal-enclosed bus access cover elastomer gaskets are consumable, the applicant
revises LRA Appendix B, Section B.2.26, program description to include the following text in an
enclosure for the revision to the LRA:

In-scope metal enclosed bus enclosures have removable covers that allow
access for inspection and maintenance. These removable covers have gaskets
that provide a seal around the edge of the covers. The gasket is a consumable
and is replaced during the visual inspection of bus internal surface.

The staff found the applicant response acceptable because the in-scope 480 V metal-enclosed
bus does not contain elastomers except for the gaskets that provide a seal around the edge of
the access covers. During the period of extended operation, the access cover gasket will be
replaced periodically in conjunction with preventive maintenance inspections. Since the access
cover gasket is replaced based on a specified time period, it is not subject to aging
management review per 10 CFR 54.21 (a)(1)(ii).

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR
results of material, environment, AERM, and AMP combinations not evaluated in the GALL
Report. The staff finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended function(s) will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21 (a)(3).
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evaluated in the GALL Report. 

For component type, material, and environment combinations not evaluated in the GALL 
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demonstrated that the effects of aging will be adequately managed so that the intended 
function(s) will be maintained consistent with the CLB for the period of extended operation. 

Staff Evaluation. In LRA, Table 3.6.1, under Item Number 3.6.1-10, Metal enclosed bus -
Enclosure assemblies," states that an AMR is not required for enclosure gaskets because they 
are consumables. Consumables are considered short-lived or periodically replaced. In a letter to 
NEI dated March 10,2000, "License Renewal Issue No. 98-12, "CONSUMABLES," the staff 
indicated to the industry that packing, gaskets, component seals, and O-rings are structures, 
components, or commodity groups, that met 10 CFR 54.21(a)(1)(i), are required an AMR. Since 
enclosure gaskets are not periodically replaced, they are not qualified as consumable items. In 
a letter dated May 15, 2008 the staff issued RAI 3.6-2 requesting that the applicant provide an 
AMR for enclosure gaskets or provide a technical justification of why these components are 
excluded from an AMR. 

In its response dated June 17,2008, the applicant stated that the in-scope 480 V metal 
enclosed-bus does not contain elastomers except for the gaskets that provide a seal around the 
edge of the access covers. The access cover gasket is not subject to an AMR since it is 
replaced when the cover is removed; aging management is not required for items replaced 
based on a specified time period per 10 CFR 54.21(a)(1)(ii). In addition, the applicant stated that 
during the period of extended operation, the access cover gasket will be replaced in conjunction 
with preventive maintenance inspections. Since the access cover gasket is replaced 
periodically, it was considered a consumable for the AMR process. To clarify the applicant 
position that metal-enclosed bus access cover elastomer gaskets are consumable, the applicant 
revises LRA Appendix B, Section B.2.26, program description to include the following text in an 
enclosure for the revision to the LRA: 

In-scope metal enclosed bus enclosures have removable covers that allow 
access for inspection and maintenance. These removable covers have gaskets 
that provide a seal around the edge of the covers. The gasket is a consumable 
and is replaced during the visual inspection of bus internal surface. 

The staff found the applicant response acceptable because the in-scope 480 V metal-enclosed 
bus does not contain elastomers except for the gaskets that provide a seal around the edge of 
the access covers. During the period of extended operation, the access cover gasket will be 
replaced periodically in conjunction with preventive maintenance inspections. Since the access 
cover gasket is replaced based on a specified time period, it is not subject to aging 
management review per 10 CFR 54.21 (a)( 1 )(ii). 

On the basis of its review, the staff finds that the applicant has appropriately evaluated the AMR 
results of material, environment, AERM, and AMP combinations not evaluated in the GALL 
Report. The staff finds that the applicant has demonstrated that the effects of aging will be . 
adequately managed so that the intended function(s) will be maintained consistent with the CLB 
for the period of extended operation, as required by 10 CFR 54.21 (a)(3). 
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In some plants, tie wraps may be taken credit for in seismic analysis and in plant design
specifications primary for separation to preclude ampacity degrading. Industrial operating
experience has identified issues with tie wraps. Tie wraps were brittle, degraded, or missing and
tie wraps failures affected safety functions of other system/components. In the LRA, the
applicant does not discuss tie wraps as a commodity type requiring aging management reviews
(AMRs). In a letter dated May 15, 2008, the staff issued RAI 3.6-6 requesting that the applicant
explain why tie wraps are not included in the AMRs.

In response dated June 17, 2008, the applicant stated that at BVPS, electrical cable ties do not
function as cable supports in raceway support analysis, therefore, the installation and inspection
criteria is limited to the application of standard practices in providing quality cable bundles and
cable replacement. Seismic qualification of cable trays does not credit the used of electrical ties.
In addition, the applicant stated that it performed a review of BVPS documents (e.g., procedure,
UFSAR, electrical design basis document, and specifications) to identify criteria for electrical
cable tie use for BVPS. Based on the documents, electrical cable ties serve to retain cables
during installation, providing a neat and orderly installation. The BVPS scoping review identified
electrical ties as an installation aid for electrical cable. Once the installation of cable is complete,
the weight of cable will maintain cable placement. Since electrical cable ties are not credited for
cable placement or support, the failure of electrical cable ties will not affect the design
analysis/calculation for the ampacity of cable trays. In addition the applicant stated that it
reviewed site operating experience to confirm that BVPS has had no equipment failures due to
electrical cable ties. Electrical cable ties do not perform a license renewal intended function per
10 CFR 54.4.

The staff found the applicant response acceptable. Tie wraps are not credited for in seismic
analysis or design analysis in the current license basis and failures of tie wraps will not affect
components to perform their intended function(s) during license renewal. Therefore, the staff
found that tie wraps are not in-scope of license renewal.

3.6.3 Conclusion

The staff concludes that the applicant has provided sufficient information to demonstrate that
the effects of aging for the electrical and I&C components within the scope of license renewal
and subject to an AMR will be adequately managed so that the intended function(s) will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).

3.7 Conclusion for Aging Management Review Results

The staff reviewed the information in LRA Section 3, "Aging Management Review Results," and
LRA Appendix B, "Aging Management Programs and Activities." On the basis of its review of the
AMR results and AMPs, the staff concludes, pending resolution of Open Item 3.0.3.1.11-1, that
the applicant has demonstrated that the aging effects will be adequately managed so that the
intended function(s) will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the applicable UFSAR
supplement program summaries and concludes that the supplement adequately describes the
AMPs credited for managing aging, as required by 10 CFR 54.21(d).
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AMPs credited for managing aging, as required by 10 CFR 54.21(d). 
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With regard to these matters, the staff concludes that there is reasonable assurance that the
applicant will continue to conduct the activities authorized by the renewed licenses will continue
to be conducted in accordance with the CLB, and any changes made to the CLB, in order to
comply with 10 CFR 54.21 (a)(3), are in accordance with the Atomic Energy Act of 1954, as
amended, and NRC regulations.
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