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3.0 Aging Management Review

RNP fully utilized the Generic Aging Lessons Learned (GALL) process found in NUREG-1801,
“Generic Aging Lessons Learned (GALL) Report.”  The purpose of the GALL process is to
provide the staff with a summary of staff-approved aging management program (AMPs) for the
aging of most structures and components (SCs) that are subject to an aging management
review (AMR).  If an applicant commits to implementing these staff-approved AMPs, the time,
effort, and resources used to review an applicant’s license renewal application (LRA) will be
greatly reduced, thereby improving the efficiency and effectiveness of the license renewal
review process.  The GALL Report is a compilation of existing programs and activities used by
commercial nuclear power plants to manage the aging of SCs within the scope of license
renewal and which are subject to an AMR.  The GALL Report summarizes the aging
management evaluations, programs, and activities credited for managing aging for most of the
SCs used throughout the industry.  The Report also serves as a reference for both applicants
and staff reviewers to quickly identify those AMPs and activities that staff of the Nuclear
Regulatory Commission (NRC) has determined will provide adequate aging management
during the period of extended operation. 

The GALL Report identifies (1) structures, systems, and components (SSCs), (2) component
materials, (3) the environments to which the components are exposed, (4) the aging effects
associated with the materials and environments, (5) the AMPs that are credited with managing
the aging effects, and (6) recommendations for further applicant evaluations of aging effects
and their management for certain specific components types.   

In order to determine whether the GALL process would improve the efficiency of the license
renewal review, the staff conducted a demonstration project to exercise the GALL process and
to determine the format and content of a safety evaluation based on this process.  The results
of the demonstration project confirmed that the GALL process will improve the efficiency and
effectiveness of the LRA review while maintaining the staff’s safety focus.  The standard review
plan for license renewal (SRP-LR) was prepared based on both the GALL model and the
lessons learned from the demonstration project.  

During its review of the RNP LRA, the staff performed an AMR inspection from June 9–13,
2003, and from June 23–27, 2003.  The purpose of the inspection was to examine activities that
support the LRA.  It consisted of a selected examination of procedures, representative records,
and interviews with the applicant regarding proposed aging management activities.  In addition,
the inspection team reviewed the proposed implementation of all AMPs credited in the LRA for
managing aging.  During the AMR inspection, the staff evaluated specific issues raised by staff
reviewers.  On the basis of the information gathered during the inspection, the staff finds that
the applicant has adequately addressed the specific issues raised by the staff reviewers.  The
inspection issues can be found in the staff’s inspection report dated July 31, 2003, and are
addressed in this SER.

The staff also performed an AMP audit on May 28 and 29, 2003.  The purpose of the audit was
to verify the consistency of the applicant’s AMPs described in the LRA with the AMPs in GALL
Report.  The audit team evaluated each of the 10 attributes of an applicant’s AMP that the
applicant claimed were consistent with the related attribute of the associated AMP described in
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the GALL report.  Those AMPs that were not claimed to be consistent with the GALL report,
and those attributes that were deviations from the attributes described in the GALL report
AMPs, were provided to the NRC staff for review.  On the basis of the audit team’s review of the
AMPs, the staff verifies that the applicant’s determination of consistency between the
applicant’s AMPs and the AMPs described in the GALL Report.  The audit issues can be found
in the staff’s audit report dated August 12, 2003, and addressed in this safety evaluation report
(SER). 

As a result of the staff’s review of the RNP application for license renewal, including the
additional information and clarifications submitted subsequently, the staff identified two
proposed license conditions.  The first license condition requires the applicant to include the
UFSAR Supplement in the next UFSAR update required by 10 CFR 50.71(e) following issuance
of the renewed license.  The second license condition requires that the future inspection
activities identified in the UFSAR Supplement be completed prior to the period of extended
operation. 

3.0.1  The GALL Format for the License Renewal Application

The RNP LRA closely follows the standard LRA format.  However, several important changes
within the format reflect the GALL process.  First, the tables in LRA Section 2 that identify the
SCs that are subject to an AMR now include a third column which links plant-specific SCs in the
Section 2 tables to generic GALL component groups in Section 3 (this is discussed in more
detail below).  

Second, there are no system-specific tables in Section 3 of the RNP LRA.  The individual
components within a system have been included in a series of system group tables.  For
example, there are 19 auxiliary systems at RNP.  Each system has several components.  In the
RNP LRA, there are no system tables.  Instead all the components in the 19 auxiliary systems
are included in one of two auxiliary system tables.  

LRA Table 3.3-1 consists of auxiliary system components evaluated in the GALL Report and
auxiliary system components that were not evaluated in the GALL Report, but that the applicant
has determined can be managed using a GALL AMR and associated AMP.  LRA Table 3.3-2
consists of RNP auxiliary system components that were not evaluated in the GALL Report. 
Similarly, the LRA tables for the other system groups (3.1 – reactor systems, 3.2 – engineered
safety feature systems, 3.4 – steam and power conversion systems, 3.5 – structures, and 3.6 –
electrical systems) have 3.X-1 LRA tables for components evaluated in the GALL Report and
for components that were not evaluated in the GALL Report, but that the applicant has
determined can be managed using a GALL AMR and associated AMP.  Section 3 also includes
3.X-2 LRA tables for components that were not evaluated in the GALL Report.

The first four columns of Table 3.X-1 are derived from Tables 3.1-1 through 3.6-1 of the SRP-
LR.  The final column provides a discussion of (1) information regarding the applicability of the
GALL Report component/commodity group to RNP, (2) any issues recommended in the GALL
Report that require further evaluation, (3) details regarding RNP components to be included in
the component/commodity group, and (4) a conclusion regarding consistency of the AMR with
the GALL Report.  A conclusion that the AMR is consistent with the GALL Report means that
the combination of component material, environment, aging effect requiring management, and
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AMR are the same as those specified in Volume 2 of the GALL Report.  RNP considered an
AMR to be consistent with the GALL Report despite differences in the names of plant-specific
components or commodities provided that the above combination of material, environment,
aging effect requiring management, and AMP were the same as those identified in the GALL
Report.  In some cases, additional components/commodities beyond those listed in the GALL
Report have been added, but only if the combination of material, environment, aging effect
requiring management, and AMP were the same.  In addition, plant-specific information that
pertains to the evaluation of the component/commodity group has been included in the
discussion column.  

The 3.X-2 tables provide information regarding AMPs that are different from or not addressed in
the GALL Report.  The columns of these tables list component/commodity group, material,
environment, aging effect/mechanism, and AMP, and include a discussion of the AMR results. 
The discussion typically identifies the differences from the GALL Report that form the basis for
including the information in Table 3.X-2 instead of Table 3.X-1.  Also, the information in these
tables includes material/environment combinations that resulted in no aging effects requiring
management. 

3.0.2  The Staff’s Review Process for GALL

The staff’s review of the RNP LRA was performed in three phases.  In Phase 1, the staff
reviewed the applicant’s AMP descriptions and compared those AMPs for which the applicant
claimed consistency with those reviewed and approved in the GALL Report.  For those AMPs
for which the applicant claimed consistency with the GALL AMPs, and for which the GALL
Report recommended no further evaluation, the staff conducted an audit to confirm that the
applicant’s AMPs were consistent with the GALL AMPs.   For AMPs that were not consistent
with the GALL Report, or were not addressed in GALL, the staff’s review determined whether
the AMPs were adequate to manage the aging effects for which they were credited. 

Several RNP AMPs were described by the applicant as being consistent with the GALL Report,
but with some deviation from GALL.  By letter dated February 11, 2003, the staff issued request
for additional information (RAI) 3.0-1, requesting the applicant to define the AMP deviations
contained in the LRA.  By letter dated April 28, 2003, the applicant addressed this RAI by
defining the following two types of AMP deviations.

(1) Exceptions to GALL — An exception indicates that the RNP implementing procedure (or
other document) does not achieve consistency with some element of the related GALL Chapter
XI Program.  Justification for the exception is provided. 

(2)  Enhancements to GALL — An enhancement indicates that the RNP implementing
procedure (or other document) requires revision to achieve consistency with some element of
the related GALL Chapter XI or SRP-LR Appendix A.1 Program.  

For each AMP that had one or more of these deviations, the staff reviewed each deviation to
determine (1) whether the deviation is acceptable, and (2) whether the AMP, as modified, would
adequately manage the aging effect(s) for which it is credited. 

For those AMPs that were not evaluated in the GALL Report, the staff evaluated the AMP
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against the 10 program elements (Branch Technical Position RLSB-1 in Section A-1 of SRP-
LR, Appendix A).  

The staff also reviewed the updated final safety analysis report (UFSAR) supplement for each
AMP to determine whether it provided an adequate description of the program or activity, as
required by Section 54.21(d) of Title 10 of the U.S. Code of Federal Regulations (CFR).

The AMRs and associated AMPs in the GALL Report fall into two broad categories, (1) those
AMRs and associated AMPs that GALL concludes are adequate to manage aging of the
components referenced in GALL, and (2) those AMRs and associated AMPs for which GALL
concludes that aging management is adequate, but recommends further evaluation for certain
aspects of the aging management process.  In Phase 2, the staff compared the applicant’s
AMR results and associated AMPs to the AMR results and associated AMPs reviewed and
approved in the GALL Report to determine their consistency.  For those AMRs and associated
AMPs for which GALL recommended further evaluation, the staff reviewed the applicant’s
evaluation to determine whether it addressed the additional issues recommended in the GALL
report.  Finally, for AMRs and associated AMPs that were not consistent with GALL, the staff
determined whether the AMRs and associated AMPs were adequate to manage the aging
effects for which they were credited.

Once it had determined that the applicant’s  AMPs were adequate to manage aging, the staff
performed Phase 3 of its review by evaluating plant-specific SCs to determine whether the
applicant had demonstrated that the effects of aging will be adequately managed so that the
intended functions will be maintained consistent with the current licensing basis (CLB) for the
period of extended operation, as required by 10 CFR 54.21(a)(3). Specifically, this evaluation
involved a component-by-component review to determine whether the applicant properly
applied the GALL program to the aging management of components within the scope of license
renewal and subject to an AMR (i.e., the staff evaluated whether the applicant had properly
identified the aging effects, and the AMPs credited for managing these aging effects, for each
RNP SC within the scope of license renewal and subject to an AMR).  For SCs evaluated in the
GALL Report, the staff reviewed the adequacy of aging management against the GALL criteria. 
For SCs not evaluated in the GALL Report, the staff reviewed the adequacy of aging
management against the 10 criteria found in Appendix A of the SRP-LR.  Some RNP SCs were
not evaluated in GALL, but the applicant determined that the GALL AMR results could be
applied and provided justification to support this determination.  In these cases, the staff
reviewed the adequacy of aging management against the GALL criteria to determine whether
the GALL AMPs were adequate to manage the aging effects for which they were credited.

3.0.3  Aging Management Programs

Table 3.0.3-1 presents the common AMP, the associated GALL program, the system groups
that credit the program for management of component aging, and the SER section that
contains the staff’s review of the program.  
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Table 3.0.3-1 Common Aging Management Programs

Applicant’s AMP
(LRA section) 

Associated GALL
AMP

LRA System Groups
That Credit the AMP
for Aging
Management

Staff  Evaluation
(SER Section)

Metal Fatigue of
Reactor Coolant
Pressure Boundary
(Fatigue Monitoring
Program) (B.3.19)

X.M1 3.1–RCS
3.2–ESF
3.3–Auxiliary
3.4–Steam and
Power Conversion
3.5–Structures

3.0.3.1

ASME Section XI,
Inservice Inspection 
Subsections IWB,
IWC, and IWD
Program (B.2.1)

XI.M1 3.1–RCS
3.3–Auxiliary

3.0.3.2

Water Chemistry
Program (B.2.2)

XI.M2 3.1–RCS
3.2–ESF
3.3–Auxiliary
3.4–Steam and
Power Conversion
3.5–Structures

3.0.3.3

Boric Acid Corrosion
Program (B.3.2)

 XI.M10 3.1–RCS
3.2–ESF
3.3–Auxiliary
3.4–Steam and
Power Conversion
3.5–Structures 
3.6–Electrical

3.0.3.4

Flow-Accelerated
Corrosion Program
(B.3.3)

XI.M17 3.1–RCS
3.4–Steam and
Power Conversion

3.0.3.5

Bolting Integrity
Program (B.3.4)

XI.M18 3.1–RCS
3.3–Auxiliary

3.0.3.6

Open-Cycle Cooling
Water System
Program (B.3.5)

XI.M20 3.2–ESF
3.3–Auxiliary
3.4–Steam and  
Power Conversion

3.0.3.7
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Closed-Cycle
Cooling Water
System Program
(B.2.5)

XI.M21 3.2–ESF
3.3–Auxiliary
3.4–Steam and
Power Conversion

3.0.3.8

One-Time Inspection
Program (B.4.4)

XI.M32 3.1–RCS
3.3–Auxiliary
3.4–Steam and
Power Conversion
3.5–Structures

3.0.3.9

Selective Leaching of
Materials Program
(B.4.5)

XI.M33 3.2–ESF
3.3–Auxiliary
3.4–Steam and
Power Conversion

3.0.3.10

Systems Monitoring
Program (B.3.17)

Plant-Specific 3.2–ESF
3.3–Auxiliary
3.4–Steam and
Power Conversion 

3.0.3.11

Preventive
Maintenance
Program (B.3.18) 

Plant-Specific 3.1–RCS
3.2–ESF
3.3–Auxiliary
3.4–Steam and
Power Conversion

3.0.3.12

Table 3.0.3-2 presents the system-specific AMPs, the associated GALL program, the system
groups that credit the program for management of component aging, and the SER section that

contains the staff’s review of the program.  

Table 3.0.3-2 System-Specific Management Programs

Applicant’s AMP
(LRA section) 

Associated GALL
AMP

LRA System Groups
That Credit the AMP
for Aging
Management

Staff  Evaluation
(SER Section)

Reactor Head
Closure Studs
Program (B.2.3)

XI.M3 3.1–RCS 3.1.2.3.1

Nickel-Alloy Nozzle
and Penetrations
Program (B.4.1)

XI.M11 3.1–RCS 3.1.2.3.2
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Thermal Aging
Embrittlement of
Cast Austenitic
Stainless Steel
Program (B.4.2)

XI.M12 3.1–RCS 3.1.2.3.3

PWR Vessel
Internals Program
(B.4.3)

XI.M16 3.1–RCS 3.1.2.3.4

Steam Generator
Tube Integrity
Program (B.2.4)

XI.M19 3.1–RCS 3.1.2.3.5

Reactor Vessel
Surveillance
Program (B.3.11)

XI.M31 3.1–RCS 3.1.2.3.6

Flux Thimble Eddy
Current Inspection
Program (B.2.8)

Plant-Specific 3.1–RCS 3.1.2.3.7

Inspection of
Overhead Heavy-
Load and Light-Load
(Related to
Refueling) Handling
Systems (B.3.6)

XI.M23 3.3–Auxiliary 3.3.2.3.1

Fire Protection
System (B.3.1)

XI.M26 3.3–Auxiliary 3.3.2.3.2

Fire Water System
(B.3.7)

XI.M27 3.3–Auxiliary 3.3.2.3.3

Buried Piping and
Tanks Surveillance
Program (B.3.8)

XI.M28 3.3–Auxiliary 3.3.2.3.4

Aboveground Carbon
Steel Tanks (B.3.9)

XI.M29 3.3–Auxiliary 3.3.2.3.5

Fuel Oil Chemistry
Program (B.3.10)

XI.M30 3.3–Auxiliary 3.3.2.3.6

Buried Piping and
Tanks Inspection
Program (B.3.12)

XI.M34 3.3–Auxiliary 3.3.2.3.7
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ASME Section XI,
Subsection IWE
Program (B.3.13)

XI.S1 3.5–Structures 3.5.2.3.1

ASME Section XI,
Subsection IWL
Program (B.3.14)

XI.S2 3.5–Structures 3.5.2.3.2

ASME Section XI,
Subsection IWF
Program (B.2.6)

XI.S3 3.5–Structures 3.5.2.3.3

10 CFR Part 50,
Appendix J (B.2.7)

XI.S4 3.5–Structures 3.5.2.3.4

Structures Monitoring
Program (B.3.15)

XI.S6 3.5–Structures 3.5.2.3.5

Dam Inspection
Program (B.3.16)

Plant-Specific 3.5–Structures 3.5.2.3.6

Applicant’s AMP
(LRA section) 

Associated GALL
AMP

LRA System Groups
That Credit the AMP
for Aging
Management

Staff  Evaluation
(SER Section)

Electrical Cables and 
Connections Not
Subject to 10 CFR
50.49 Environmental
Qualification
Requirements
(B.4.6)

XI.E1 3.6–Electrical/I&C 3.6.2.3.1

Electrical Cables and 
Connections Not
Subject to 10 CFR
50.49 Environmental
Qualification
Requirements Used
in Instrumentation
Circuits (B.4.6) 

XI.E2 3.6–Electrical/I&C 3.6.2.3.2

3.0.3.1  Metal Fatigue of Reactor Coolant Pressure Boundary (Fatigue Monitoring Program)

3.0.3.1.1  Summary of Technical Information in the Application

The applicant described its Fatigue Monitoring Program (FMP) in Section B.3.19 of the LRA,
“Metal Fatigue of Reactor Coolant Pressure Boundary (Fatigue Monitoring Program).”  This
program monitors the number of transients that were assumed in the fatigue design.  The
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applicant credits this program with managing the aging of selected components in various
nuclear steam supply system (NSSS) and secondary systems at RNP that are within the scope
of license renewal and subject to an AMR. 

The LRA states that since the original design of RNP, several transients were discovered at
plants worldwide which were not originally considered in the RNP design.  Fatigue analyses
were performed to account for these additional transients.  The analyses demonstrated
compliance with American Society of Mechanical Engineers (ASME) Code, Section III fatigue
requirements.  More recently, cracking of unisolable reactor coolant system (RCS) branch lines
has occurred due to thermal stratification and striping.  The RNP design has been evaluated
against the industry guidelines and no susceptibility to cracking was identified.  

The LRA states that the FMP, with the enhancement described above, is consistent with GALL
Program X.M1, “Metal Fatigue of Reactor Coolant Pressure Boundary,” with one exception –
the pressurizer surge line was not shown to have an environmentally adjusted cumulative
usage factor (CUF) less than 1.0.  The LRA states that the fatigue effects on the pressurizer
surge line will be managed by periodic examinations in accordance with the ASME, Section XI,
Inservice Inspection, Subsections IWB, IWC, and IWD Program, and that if unacceptable
indications are identified, they will be evaluated for continued service of the component.

3.0.3.1.2  Staff Evaluation

In LRA Section B.3.19, “Metal Fatigue of Reactor Coolant Pressure Boundary (Fatigue
Monitoring Program),” the applicant described its program to manage fatigue of selected
components in various NSSS and secondary systems at RNP.  The LRA states that the FMP,
with its described enhancement, is consistent with GALL Program X.M1, “Metal Fatigue of
Reactor Coolant Pressure Boundary,” with one exception regarding the pressurizer surge line. 
The pressurizer surge line was not shown to have an environmentally adjusted CUF less than
1.0;  therefore, the pressurizer surge line fatigue effects will be managed by periodic
examinations in accordance with the ASME Section XI, Inservice Inspection, Subsections IWB,
IWC, and IWD Program.  The staff confirmed the applicant’s claim of consistency during the
AMP audit.  Furthermore, the staff reviewed the deviation and its justification to determine
whether the program, with the deviation, remains adequate to manage the aging effects for
which it is credited.  The staff also reviewed the updated final safety analysis report (UFSAR)
supplement to determine whether it provides an adequate description of the revised program. 
In addition, the staff determined whether the applicant properly applied the GALL program to its
facility. 

In RAI B.3.19-1, the applicant was asked to clarify the scope of the enhancements and identify
specific enhancements to the RNP FMP resulting from the industry operating experience
relating to thermal fatigue and component degradation.  In its RAI response dated April 28,
2003, the applicant indicated that a fatigue analysis of the pressurizer surge line was performed
to consider thermal stratifications described in NRC Bulletin 88-11.  This analysis concluded
that the largest temperature differences occur during plant heatup and cooldown.  Plant-specific
evaluations were performed for the stratification transients, based on the same number of
heatups and cooldowns as design.  The calculated CUF increased, but remained below the
design limit of 1.0, so the FMP was not affected.
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In addition, the applicant stated that in 1994, a pressurizer transient occurred that exceeded
plant Technical Specifications limits.  A detailed evaluation, including the definition of transients
and determination of stresses at critical locations, was performed.  Locations evaluated
included the lower head, heater wells, instrument nozzles, the surge nozzle, and surge nozzle
safe end.  A fatigue evaluation concluded that the 40-year CUF for each of these components
was less than 1.0 and that the out-of-limit transients did not compromise the structural integrity
of the pressurizer.  The analysis was based upon the use of improved operational practices for
future heatups and cooldowns, but included significant margin for additional cycles of
insurge/outsurge events beyond past occurrences, so the FMP was not affected.

Further, the applicant stated that monitoring of the surge line was later performed and fatigue
analyses were updated to incorporate the measured data resulting in increased CUF.  At the
limiting location, the RCS hot-leg nozzle, the 40-year CUF was 0.96;  therefore, the FMP was
not affected. 

Finally, the applicant stated that an evaluation of the systems connected to the RCS determined
that, due to valve and piping configurations, there are no unisolable piping systems that have
the potential for inducing unacceptable thermal stresses as defined in NRC Bulletin 88-08. 
Therefore, no revisions were made to the fatigue design basis of these lines, and no changes
were required for the FMP.  

The staff finds that these clarifications are acceptable.

Section B.3.19 of the LRA states that the pressurizer surge line (and the nozzles) was not
shown to have an environmentally adjusted CUF less than 1.0, and that fatigue effects will be
managed by periodic examinations in accordance with ASME Section XI.  In RAI B.3.19-2, the
staff asked the applicant to provide an adequate demonstration that the periodic examinations,
at the prescribed interval, will be able to detect the initiation of fatigue cracking which could
become unstable.  The applicant referred to the RNP response to RAI 4.3-10 to address this
RAI.  The staff’s evaluation of this issue is provided in Section 4.3.2.3 of the SER.

In RAI B.3.19-3, the staff asked the applicant to clarify whether the FMP accounts for the
environmental effects, and to describe the methodology employed to account for the
environmental effects on the CUF calculations at RNP.  In its RAI response dated April 28,
2003, the applicant indicated that the FMP tracks the number of thermal cycles that have
occurred for each significant thermal transient and compares the cumulative totals to the
applicable design limits.  The present design limits are based upon the number of thermal
cycles postulated in the CLB fatigue analyses.  If the CLB fatigue analyses are revised, and if a
reduced number of transients is used as an input assumption in the revised analysis, the FMP
cycle limit is changed accordingly prior to exceeding the reduced limit. 

The applicant further stated that the FMP will account for environmental effects prior to the
period of extended operation.  Environmental fatigue calculations were performed for the seven
locations specified in NUREG/CR-6260 and for seven locations inside the pressurizer using the
Fen methodology contained in NUREG/CR-6583 for carbon/low-alloy steel material and in
NUREG/CR-5704 for stainless steel material.  The number of load/unload cycles used as an
input to one of the environmental fatigue calculations was reduced from 29,000 to 19,000, and
the applicant intends that the FMP limit for load/unload cycles will be reduced accordingly prior
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to the period of extended operation, thereby incorporating the environmental fatigue
calculations into the FMP.  The UFSAR supplement provided in the LRA refers to this change. 
The applicant also stated that the pressurizer surge line components, which have not been
shown to have an environmentally adjusted CUF less than 1.0, will be managed separately by
the ASME Section XI, Inservice Inspection, Subsections IWB, IWC, and IWD Program as
described in RNP Response to RAI 4.3-10.  The staff’s evaluation of this issue is provided in
Section 4.3.2.3 of the SER.

The staff views this AMP as a cycle counting program and finds the above method of adjusting
the number of cycles to be acceptable.

3.0.3.1.3  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.0.3.2  ASME Section XI, Inservice Inspection, Subsections IWB, IWC, and IWD Program

3.0.3.2.1  Summary of Technical Information in the Application

The applicant’s inservice inspection (ISI) program is discussed in LRA Section B.2.1, “ASME
Section XI, Inservice Inspection, Subsections IWB, IWC, and IWD Program.”  The applicant
states that the program is consistent with GALL XI.M1, “ASME Section XI, Inservice Inspection,
Subsections IWB, IWC, and IWD.”  The applicant further states that its program is effective in
managing of aging effects such as cracking, loss of preload due to stress relaxation or
irradiation creep, loss of material, and reduction of fracture toughness due to thermal
embrittlement.

As part of the operating experience, the applicant states that the ASME Section XI, Inservice
Inspection, Subsections IWB, IWC, and IWD Program, now in its fourth 10-year interval, is
effectively implemented to meet regulatory and procedure requirements, including periodic
reviews.  The applicant assigns qualified personnel and provides adequate resources to
manage the program.  The program is continually upgraded based on industry experience and
research.  This AMP has been effective in ensuring pressure boundary integrity of the RNP
Class 1, 2, and 3 systems.
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On the basis of the above discussion, the applicant concludes that the ASME Section XI,
Inservice Inspection, Subsections IWB, IWC, and IWD Program provides reasonable assurance
that the aging effects will be adequately managed such that the ASME Class 1, 2, and 3
components will continue to perform their intended functions consistent with the CLB for the
period of extended operation.

3.0.3.2.2  Staff Evaluation 

The applicant states that this program is consistent with GALL XI.M1, “ASME Section XI
Inservice Inspection, Subsections IWB, IWC, and IWD Program” with no deviations.  The staff
confirmed the applicant’s claim of consistency during the AMP audit.  The staff concludes that
the applicant’s program is consistent with the GALL program.  There is no need, therefore, for
the staff to review the attributes in the applicant’s ISI program, with the exception of plant-
specific operating experience.  

The staff, however, requested additional information in regard to the discussion section of Item
2 in LRA Table 3.1-1 which focuses on the issue raised in Information Notice (IN) 90-04 and
addressed in Item D1.1-c of GALL Table IV.D1 pertaining to the reliability of an ultrasonic
examination of the steam generator upper shell-to-transition cone girth weld in the presence of
a geometric irregularity (RAI B.2.1-1).  The applicant, in its response dated April 28, 2003,
stated that ultrasonic test (UT) indications have been found and were verified by surface
examination during the current license term.  The applicant has provided for augmented
inspection of the upper shell-to-transition weld during the fourth 10-year inspection interval, in
addition to the normally scheduled ISI of the weld.  The staff accepts the applicant’s evaluation
that the proposed examinations under the CLB will ensure reliable detection of the aging effects
addressed in LRA Table 3.1-1 of the subject welds so that the component will perform its
intended function during the period of extended operation.  However, since this augmentation of
the ISI program has only been implemented by the applicant for the current 10-year inspection
interval for RNP, the staff seeks confirmation that the applicant is committed to implement the
augmented inspections of the steam generator upper shell-to-transition cone weld during the
two 10-year ISI intervals for the extended period of operation for RNP.  This is confirmatory
item 3.0.3.2.2-1.  

The staff reviewed the updated final safety analysis report (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).

3.0.3.2.3  Conclusions

On the basis of its review and audit of the applicant’s program, pending acceptable resolution of
confirmatory item 3.0.3.2.2-1, the staff finds that those portions of the program for which the
applicant claims consistency with the GALL program are consistent with the GALL program.  In
addition, the staff has reviewed the exceptions to the GALL program and finds 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).
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Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.0.3.3  Water Chemistry Program

3.0.3.3.1  Summary of Technical Information in the Application

The applicant discusses its AMP for water chemistry in LRA Section B.2.2, “Water Chemistry
Program.”  The Water Chemistry Program is credited for aging management of selected
components in systems and structures at RNP.  The following aging effects and mechanisms
are of concern.

• cracking due to stress-corrosion cracking
• loss of material due to erosion, fretting, pitting corrosion, crevice corrosion, general

corrosion, and galvanic corrosion
• loss of heat transfer effectiveness due to fouling of heat transfer surfaces

The applicant had several operating experiences relating to limits for the water chemistry
parameters that would not affect component intended functions for license renewal or could be
considered suggestions for program improvements.  In those instances in which a chemistry
action level was exceeded, the applicant took prompt corrective actions to reestablish proper
chemistry. 

The applicant stated that it received an NRC notice of violation for “Failure to Take Adequate
Corrective Action to an Out-of-Specification BAST (Boric Acid Storage Tank) Boron
Concentration.”  This item was closed out when the NRC inspectors determined that RNP
corrective actions had been adequately implemented.  The applicant states that no chemistry-
related degradation has resulted in loss of component intended functions on any systems for
which water chemistry is actively controlled.  

The applicant states that the program is consistent with GALL XI.M2, “Water Chemistry,” 
except that (1) the applicant identified an aging mechanism for this program that was not
identified in the GALL Report (loss of heat transfer effectiveness due to fouling of heat transfer
surfaces), and (2) the program implements a later revision of the Electric Power Research
Institute (EPRI) guidelines for primary and secondary water chemistry than those recommended
in the GALL Report. 

The applicant concludes that the Water Chemistry Program is consistent with GALL XI.M2 and
implementation of the program provides reasonable assurance that the aging effects will be
managed such that the components within the scope of license renewal will continue to perform
their intended functions consistent with the CLB for the period of extended operation.

3.0.3.3.2 Staff Evaluation

In accordance with 10 CFR 54.21(a)(3), the staff reviewed the information included in LRA
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Section B.2.2 to ensure that the aging effects caused by cracking, corrosion, erosion, fretting,
and fouling will be adequately managed so that the intended functions of affected SSCs will be
maintained consistent with the CLB throughout the period of extended operation.  The staff
confirmed the applicant’s claim of consistency during the AMP audit.  In addition, the staff
determined whether the applicant properly applied the GALL program to its facility.

The 10 program attributes in GALL XI.M2 provide detailed programmatic characteristics and
criteria that the staff considers necessary to manage aging effects due to the water chemistry in
the safety systems and components.  The applicant has stated that the program attributes for
the Water Chemistry Program are consistent with those specified in GALL XI.M2, with
exceptions regarding loss of heat transfer effectiveness due to fouling of heat transfer surfaces
and the version of EPRI guidelines used.  The staff finds that the exception concerning loss of
heat transfer effectiveness is acceptable because it is an additional aging mechanism that the
applicant is adding onto the program.  The applicant retains the program description on record
at RNP.

The staff has inspected the program onsite at RNP for acceptability and compared the
program’s 10 attributes to the 10 attributes described in GALL XI.M2.  Inspections of LRA
scoping analyses, AMRs, and AMPs are a normal part of NRC’s process for reviewing LRAs.  
Furthermore, the staff has reviewed the enhancements to determine whether the program
remains adequate to manage the aging effects for which it is credited, and reviewed the
UFSAR Supplement to determine whether it provides an adequate description of the revised
program.  In letters dated April 28 and June 13, 2003, the applicant responded to the staff’s RAI
B.2.2-1 concerning the version of EPRI guidelines implemented in the RNP Water Chemistry
Program. The staff’s RAI and the applicant’s responses are discussed below.

In LRA B.2.2, the applicant stated that the Water Chemistry Program implements a later
revision of the EPRI guidelines for primary and secondary water chemistry than that specified in
GALL.  In RAI B.2.2-1, the staff asked the applicant to discuss whether any differences exist
between the applicant’s Water Chemistry Program and GALL XI.M2.  In its response to RAI
B.2.2-1, the applicant stated that the differences have no adverse effects on the ability of the
program to manage aging effects, and they are not considered to be actual exceptions to the
elements of the Water Chemistry Program described in the GALL Report.  The RNP Water
Chemistry Program is based on the current, approved revisions of EPRI guidelines as
prescribed by NEI 97-06, “Steam Generator Program Guidelines.”  The applicant stated that
NRC Generic Letter (GL) 97-05, “Steam Generator Tube Inspection Guidelines,” requires
pressurized-water reactor (PWR) licensees to verify that licensee steam generator (SG) tube
inspection practices are consistent with existing regulatory requirements and plant licensing
bases.  In response to the GL 97-05, the applicant committed to implement the guidance of NEI
97-06 with the exceptions described in RNP correspondence.  By letter dated August 13, 1998,
the NRC did not find any concerns relative to compliance with the RNP licensing basis for the
SG tube inspection techniques in response to GL 97-05.

The RNP’s Steam Generator Program implements these guidelines, including water chemistry,
and allows deviations from industry guidelines.  This program allows local deviations to industry
guidelines or industry recommendations whether they be in the inspection, repair, or chemistry
arenas.  Such deviations are allowed by paragraph 1.1 of EPRI TR-107569-V1 through the use
of a documented technical justification for each deviation or through application of performance-
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based criteria and risk-based methodologies.  The applicant stated that use of technically
justified deviations is allowed by the industry guidelines; therefore, deviations are not
considered inconsistent.    

The staff finds the applicant’s response to RAI B.2.2-1 acceptable because the applicant has
shown that the differences in the versions of EPRI guidelines have no adverse effects on its
Water Chemistry Program.

In LRA B.2.2, the applicant stated that the Water Chemistry Program has been subject to
periodic internal assessment activities.  In RAI B.2.2-2, the staff requested the applicant to
explain the kind of activities that were performed and the results of the activities.  In its
response to RAI B.2.2-2, the applicant stated that its Water Chemistry Program is subject to
periodic performance-based assessments which involve a review of the program for efficacy.
Typically, this consists of a combination of assessments, such as document review, interviews,
and field observations.  Subject matter experts are also used to aid in these assessments.  The
results of these assessments are captured as part of the Corrective Action Program, and
condition reports are generated to track suggested program improvements and/or program
deficiencies.   

The applicant’s Progress Energy Quality Assurance Program Manual, NGGM-PM-0007
requires that assessments be performed at nuclear plants and company locations where
functions affecting safety-related activities are performed.  In addition, assessments are
regularly scheduled on the basis of the status and safety importance of the activity being
performed.  These assessments verify compliance, determine effectiveness, and evaluate the
Quality Assurance Program against performance objectives and Quality Assurance Program
requirements.  The assessment frequencies are based on the RNP Technical Specifications,
UFSAR commitments, and Quality Assurance Program manual requirements. The program
manual states that assessments should focus on areas of potential improvement based on
indicators such as previous assessment data, industry experience, regulatory sensitivity, and
input from management.

The staff finds the applicant’s response to RAI B.2.2-2 acceptable because the applicant’s
assessment activities are consistent with GALL XI.M2.

In LRA B.2.2, the applicant stated that it has developed a one-time inspection to demonstrate
the adequacy of the water chemistry controls.  In RAI B.2.2-3, the staff asked the applicant to
provide the criteria that were used to select which piping will be evaluated to confirm the
effectiveness of the Water Chemistry Program.  In its response to RAI B.2.2-3, the applicant
stated that a one-time inspection will be performed on selected components at susceptible
locations covered under the Water Chemistry Program.  Inspections will include internal visual
or volumetric examinations to determine if loss of material or cracking has occurred.  The
results of these inspections will be used to assess the condition of the components in question
and reviewed against assumptions made regarding the effectiveness of water chemistry
controls in support of license renewal.  Acceptance criteria will be based on construction code,
manufacturer’s recommendations, engineering evaluation, or metallurgical examination, as
appropriate. 

The staff finds the applicant’s response to RAI B.2.2-3 acceptable because the applicant will
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perform a one-time inspection before entering the period of extended operation at
representative locations for each of the line items identified by GALL and because the
inspection is consistent with GALL XI.M2.

3.0.3.3.3  UFSAR Supplement

In LRA Section A.3.1.2, “Water Chemistry Program,” the applicant provides an UFSAR
supplement summary for the Water Chemistry Program.  The UFSAR Supplement states that
the Water Chemistry Program is used to mitigate aging effects on component surfaces that are
exposed to water as process fluid.  Chemistry programs are used to control water chemistry` for
impurities that accelerate corrosion and contaminants that may cause loss of heat transfer due
to fouling heat transfer surfaces.  This program relies on monitoring and control of water
chemistry to keep peak levels of various contaminants below the system-specific limits. 
Alternatively, chemical agents such as corrosion inhibitors, oxygen scavengers, and biocides
may be introduced to prevent certain aging mechanisms.  The RNP Water Chemistry Program
is based on the current revisions of EPRI PWR Water Chemistry Guidelines and EPRI PWR
Secondary Water Chemistry Guidelines.  

The staff finds that the summary in the UFSAR Supplement is consistent with LRA Section
B.2.2, “Water Chemistry Program,” and is, therefore, acceptable.

3.0.3.3.4  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.0.3.4  Boric Acid Corrosion Program

3.0.3.4.1  Summary of Technical Information in the Application

The applicant discusses its AMP for boric acid corrosion in LRA Section B.3.2, “Boric Acid
Corrosion Program.”   The applicant states that the AMP is consistent with GALL XI.M10, “Boric
Acid Corrosion.”   The Boric Acid Corrosion Program is credited for aging management of
components in systems and structures exposed to boric acid at RNP. 

The aging effects and mechanisms of concern are (1) loss of material due to aggressive
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chemical attack and general, crevice, and pitting corrosion, and (2) loss of mechanical closure
integrity due to loss of material from aggressive chemical attack.

As a result of its license renewal review, the applicant enhanced the scope of the program to (1)
ensure that mechanical, structural, and electrical components which are within the scope for
license renewal are covered, and (2) identify additional areas in which components may be
susceptible to exposure from boric acid (e.g., containment, auxiliary, and spent fuel buildings).

The applicant stated that boric acid leakage from the pressurizer is managed in accordance
with ASME Section XI, Category B-P, as well as the Boric Acid Corrosion Program.

The applicant reviewed its condition report database and determined that most plant operating
events involving the Boric Acid Corrosion Program dealt with improvements to the inspection
methods and acceptance criteria resulting from evaluations of leaks that occurred in plant
systems.  The applicant also reviewed the NRC inspection reports related to boric acid
corrosion at RNP.  The applicant received an NRC citation of violation for “Failure to Provide
Adequate Work Instruction for Degraded Stud Inspection.”  This violation involved failure to
establish adequate work instructions (procedures) requiring direct or indirect visual inspection of
the C reactor coolant pump (RCP) studs after the removal of boric acid residue and corrosion
products.  In its response to the NRC citation, the applicant revised the Boric Acid Corrosion
Program.

3.0.3.4.2  Staff Evaluation

In accordance with 10 CFR 54.21(a)(3), the staff reviewed the information included in LRA
Section B.3.2 to ensure that the aging effects caused by boric acid corrosion will be adequately
managed so that the intended functions of affected SSCs will be maintained consistent with the
CLB throughout the period of extended operation.  The staff confirmed the applicant’s claim of
consistency during the AMP audit.  In addition, the staff determined whether the applicant
properly applied the GALL program to its facility.

The 10 program attributes in GALL XI.M10 provide detailed programmatic characteristics and
criteria that the staff considers to be necessary to manage aging effects due to boric acid
corrosion in the safety systems and components.  Although the applicant did not provide the
program attribute descriptions in Section LRA B.3.2, the applicant has stated that the attributes
for the Boric Acid Corrosion Program are consistent with those specified in GALL XI.M10.  The
applicant retains the program description on record at RNP. 

The staff has inspected the Boric Acid Corrosion Program onsite at RNP for acceptability and
compared the program’s 10 attributes to the 10 attributes described in GALL XI.M10. 
Inspections of LRA scoping analyses, AMRs, and AMPs are a normal part of NRC’s process for
reviewing LRAs.   Furthermore, the staff has reviewed the enhancements to determine whether
the program remains adequate to manage the aging effects for which it is credited, and
reviewed the UFSAR Supplement to determine whether it provides an adequate description of
the revised program.  In letters dated April 28 and June 13, 2003, the applicant responded to
the staff’s request of additional information.  The staff’s request of additional information  and
the applicant’s responses are discussed below.
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In LRA B.3.2, there is no discussion of strategies that address boric acid leak management for
component segments that are inaccessible to visual inspection at the RNP.  In RAI B.3.2-1, the
staff asked the applicant to discuss whether the Boric Acid Corrosion Program includes
provisions to inspect, detect, or monitor boric acid leakage in inaccessible locations.  

In its response to RAI B.3.2-1, the applicant stated that its response to NRC Bulletin 2002-01,
dated April 1, 2002, provides a description of pertinent aspects of the RNP Boric Acid Corrosion
Program.  The applicant also responded to a staff’s RAI issued on Bulletin 2002-01 by letter
dated January 31, 2003.  In its responses to Bulletin 2002-01, the applicant did not identify any
areas that are inaccessible for performing boric acid walkdowns.  The applicant also stated that
visual examinations may be conducted without removal of insulation. However, for leakage
examinations of components with external insulation surfaces and joints not accessible for
direct visual examination, the surrounding area (including the floor, equipment surfaces
underneath the inaccessible component, and other areas where leakage may be channeled)
shall be examined for evidence of component leakage.  Discoloration, staining, boric acid
residue, and other evidence of leakage on insulation surfaces and the surrounding area will be
given particular consideration as evidence of component leakage.  If evidence of leakage is
found, removal of insulation to determine the exact source may be required.  When leakage is
discovered, the leak/spray path will be investigated, removing insulation as necessary, to
determine the extent of any component degradation.  

The staff finds the applicant’s response to RAI B.3.2-1 acceptable because the applicant’s
inspection approach for the inaccessible components is consistent with GALL XI.M10.

NRC GL 88-05 provides guidance on monitoring the condition of the reactor coolant pressure
boundary for borated water leakage.  NRC IN 86-108, and the associated three supplements,
give information on the degradation of RCS pressure boundary resulting from boric acid
corrosion.  In RAI B.3.2-2, the staff asked the applicant to discuss whether the Boric Acid
Corrosion Program at RNP is consistent with GL 88-05, and whether the program addresses
the concerns in IN 86-108.

In its response to RAI B.3.2-2, the applicant cited Subsection A.3.1.10 of its UFSAR
supplement.   For GL 88-05, the UFSAR Supplement notes that the Boric Acid Corrosion
Program was implemented in response to GL 88-05.  The applicant’s response to NRC Bulletin
2002-01, dated April 1, 2002, provides a discussion of the RNP Boric Acid Corrosion Program
relative to GL 88-05 requirements.  In its April 1, 2002, letter, the applicant stated that, “. . .RNP
maintains a program for the implementation of NRC GL 88-05. This program is implemented by
program and surveillance procedures. Effective implementation of these program procedures
was demonstrated during Refueling Outage (RFO)-20 in response to the identification of a
CRDM canopy seal weld leak. These program and surveillance procedures are consistent with
NRC GL 88-05. . .”.  The program procedure outlines specific activities and inspection
boundaries and supplements the requirements of other surveillances for the inspection and
disposition of borated system leakage and any resultant corrosion of primary pressure
boundary components. 

With regard to NRC IN 86-108, the applicant stated that its implementation of NRC GL 88-05
addresses IN 86-108 through Supplement 3. 
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The staff finds the applicant’s response to RAI B.3.2-2 acceptable because the applicant has
shown that its program meets GL 88-05 and addressed the issues in IN 86-108.

The NRC has issued GL 97-01 and Bulletins 2001-01, 2002-01, and 2002-02 regarding reactor
vessel (RV) head degradation caused by boric acid leakage.  In RAI B.3.2-3, the staff asked the
applicant to discuss any steps that have been taken in the RNP Boric Acid Corrosion Program
to reflect the staff’s concerns and recommendations in the aforementioned NRC generic
communications.  The applicant responded to RAI B.3.2-3 as follows.

By letters dated July 29, 1997, and February 1, 1999, the applicant provided responses to 
GL 97-01.  Further discussion regarding this matter is also included in the RNP response to RAI
B.4.1-1.  No revision to the Boric Acid Corrosion Program was indicated by the subject
correspondence.  The staff notes that GL 97-01 has been superceded by the following NRC
generic communications and Orders.

Bulletin 2001-01

In letters dated September 4, October 2, October 19, and November 12, 2001, and 
December 13, 2002, the applicant stated that it has taken the following three steps to satisfy the
recommendations specified in Bulletin 2001-01.

• In its September 4, 2001, letter, the applicant provided information to demonstrate that
RNP was in compliance with applicable regulatory requirements, and to provide
assurance regarding the structural integrity of vessel head penetration (VHP) nozzles. 
In its November 12, 2001, letter, the applicant committed to provide  the NRC with a
plan for nondestructive examination (NDE) of the RNP VHP nozzles at least 60 days
prior to the start of RFO-21.

• In its September 4, 2001, letter, the applicant stated that during the RFO-20 in 
May 2001, it performed, (a) extensive visual examinations of the RV head, (b) removal
of the RV head shroud and insulation for these visual examinations resulting in the
performance of a bare metal visual examination, and (c) cleaning of the RV head in
support of these visual examinations.

• No evidence of VHP nozzle leakage or any other sources of RCS pressure boundary
leakage were identified.  The effort expended during RFO-20 to clean and visually
examine the RV head provides a sound baseline for future examinations.  

Bulletin 2002-01

In letters dated April 1, May 17, and December 13, 2002, and January 31, 2003, the applicant
provided the following information to satisfy the request for information in Bulletin 2002-01. 

• Information related to the integrity of the reactor coolant pressure boundary, including
the reactor pressure vessel (RPV) head and the extent to which inspections have been
undertaken to satisfy applicable regulatory requirements.  

• The basis for concluding that RNP satisfies applicable regulatory requirements related
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to the structural integrity of the reactor coolant pressure boundary and the extent to
which future inspections will ensure continued compliance with applicable regulatory
requirements.  

• The basis for concluding that the Boric Acid Corrosion Program is providing reasonable
assurance of compliance with the applicable regulatory requirements discussed in 
GL 88-05 and Bulletin 2002-01.  

• The results of the bare metal qualified visual examination which determined that the 69
VHP nozzles were acceptable with no degradation, cracking, or leakage identified. 
Because no degradation of the RPV head was identified, no corrective action or root
cause determinations were necessary.

Bulletin 2002-02

In letters dated August 12, September 9, and December 13, 2002, the applicant provided the
following information as requested in Bulletin 2002-02.

• The applicant plans to supplement the Reactor Pressure Vessel Inspection Program
with nonvisual NDE.  The RPV inspection plan for the RFO-21 was provided to the NRC
by letter dated August 12, 2002.  

• The schedule and frequency for NDES during future refueling outages (i.e., refueling
outages subsequent to RFO-21) will be established following careful review of such
factors as the RFO-21 inspection results, industry information that becomes available as
similar examinations are completed at other facilities, improvements in industry
understanding of examination techniques and crack growth rates, and the possibility of
procuring a replacement RPV head. 

• The bare metal qualified visual examination of the RPV head and head penetration
nozzles did not identify evidence of VHP nozzle leakage or cracking. 

• The NDE of the RPV head penetration nozzles found no evidence of service-related
degradation.

NRC Order EA-03-009

On February 11, 2003, the NRC issued Order EA-03-009 establishing interim inspection
requirements for RPV heads at PWRs.  The inspection requirements were based on effective
degradation years and categorized licensees based on the susceptibility of the RPV head in
their plants to degradation via primary water stress-corrosion cracking (SCC).  The staff is
reviewing the applicant’s responses to the Orders in an effort separate from the license renewal
review process.

In LRA B.3.2, the applicant stated that as a result of its license renewal review, the scope of the
Boric Acid Corrosion Program will be enhanced to identify additional areas in which
components may be susceptible to exposure from boric acid (e.g., containment, auxiliary, and
spent fuel buildings).  In RAI B.3.2-4, the staff requested the applicant to (1) provide a list of
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specific areas (i.e., buildings) that will be covered by the Boric Acid Corrosion Program, (2)
specify which piping systems and components will be covered by the Boric Acid Corrosion
Program, and (3) describe the Boric Acid Corrosion Program.  

In its response to RAI B.3.2-4, the applicant stated that its Boric Acid Corrosion Program is
described in detail in the May 17, 2002, letter to the NRC as a part of the applicant’s response
to Bulletin 2002-01.  The letter contains detailed information regarding the Boric Acid Corrosion
Program, including SSCs that are susceptible to exposure from boric acid. 

The staff is reviewing the applicant’s Boric Acid Corrosion Program and RPV head inspection
with respect to the above NRC generic communications and Orders.  Any future regulatory
actions that may be required as a result of the review will be addressed by the staff in a
separate regulatory action.  The issue is considered a current operating issue and will be
handled as such.  The staff will resolve this issue in accordance with 10 CFR 54.30 outside of
the license renewal process.  Therefore, the staff considers RAI B.3.2-3 and RAI B.3.2-4
closed.

In LRA B.3.2, the applicant stated that boric acid leakage from the pressurizer is managed by
the Boric Acid Corrosion Program and by the ASME code inspection specifications.  In RAI
B.3.2-5, the staff asked the applicant to address why the SGs and RPV are not included in the
Boric Acid Corrosion Program.  In its response to RAI B.3.2-5, the applicant clarified that the
steam generators and RPV are included in the Boric Acid Corrosion Program as discussed in
Item 26 in LRA Table 3.1-1.   The staff finds the applicant’s response to RAI B.3.2-5 acceptable
because the SGs and RPV are included in the Boric Acid Corrosion Program.  This is
consistent with the commodity group in GALL 2.3.

3.0.3.4.3  UFSAR Supplement

In Section A.3.1.10, “Boric Acid Corrosion Program,” of the LRA, the applicant provides an
UFSAR Supplement summary for the Boric Acid Corrosion Program.  The UFSAR Supplement
description for the program states that the Boric Acid Corrosion Program manages the aging
effects for susceptible materials of SCs that perform a license renewal intended function and
that are exposed to the effects of borated water leaks. The program consists of (1) visual
inspection of external surfaces that are potentially exposed to borated water leakage, (2) timely
discovery of leak path and removal of the boric acid residues, (3) assessment of the damage,
and (4) follow up inspection for adequacy of corrective actions. This program is implemented in
response to NRC GL 88-05.

Prior to the period of extended operation, the scope of the Boric Acid Corrosion Program will be
expanded to (1) ensure that the mechanical, structural, and electrical components in scope for
license renewal are covered, and (2) identify additional areas in which components may be
susceptible to exposure from boric acid (e.g., containment, auxiliary, and spent fuel buildings). 

The staff finds that the summary in the UFSAR Supplement is consistent with LRA Section
B.3.2, “Boric Acid Corrosion Program” and is, therefore, acceptable. 
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3.0.3.4.4  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.0.3.5  Flow Accelerated Corrosion Program

3.0.3.5.1  Summary of Technical Information in the Application

The applicant discusses its AMP for flow-accelerated corrosion (FAC) in LRA Section B.3.3,
“Flow Accelerated Corrosion Program.”  The applicant states that the AMP is consistent with
GALL XI.M17, “Flow Accelerated Corrosion.”  The Flow-Accelerated Corrosion Program is
credited for aging management of selected carbon steel and low alloy steel piping and
components in secondary systems at RNP.  The aging effect/mechanism of concern is loss of
material due to FAC and erosion.

As a result of its license renewal review, the applicant will enhance the program elements for
Scope of Program and Corrective Actions as specified in GALL.  The applicant identified
components that may be susceptible to FAC or to erosion.  These components will be added to
the program scope. Also, the applicant will revise administrative controls for the program to
mandate that corrective actions be taken in accordance with the Corrective Action Program in
the GALL Report when certain acceptance criteria are not met. 

The applicant implemented and maintained the Flow-Accelerated Corrosion Program in
accordance with the general requirements for engineering programs.  This provides assurance
that the programs (1) are effectively implemented to meet regulatory, process, and procedure
requirements, including periodic reviews, (2) have qualified personnel as program managers
who are given authority and responsibility to implement the program, (3) commit adequate
resources to program activities, and (4) are managed in accordance with plant administrative
controls. 

Since the advent of NRC GL 89-08, the Corrective Action Program has been effective in
ensuring that the Flow-Accelerated Corrosion Program is continually improving. Several
condition reports have been generated as a result of as-found conditions or as a result of
assessments.  These reports have led to improvements in the Flow-Accelerated Corrosion
Program.  The applicant also improved the Flow-Accelerated Corrosion program as a result of
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NRC inspections. 

The applicant concludes that the Flow-Accelerated Corrosion Program, with the enhancements
identified above, is consistent with GALL XI.M17 and implementation of the program provides
reasonable assurance that the aging effects will be managed such that the components within
the scope of license renewal will continue to perform their intended functions consistent with the
CLB for the period of extended operation. 

3.0.3.5.2  Staff Evaluation

In accordance with 10 CFR 54.21(a)(3), the staff reviewed the information included in LRA
Section B.3.3 to ensure that the aging effects caused by FAC will be adequately managed so
that the intended functions of affected SSCs will be maintained consistent with the CLB
throughout the period of extended operation.  The staff confirmed the applicant’s claim of
consistency during the AMP audit.  In addition, the staff determined whether the applicant
properly applied the GALL program to its facility.

The 10 program attributes in GALL XI.M17 provide detailed programmatic characteristics and
criteria that the staff considers to be necessary to manage aging effects due to FAC.  Although
the applicant did not provide the program attribute descriptions for the Flow-Accelerated
Corrosion Program in LRA Section B.3.3, the applicant has stated that the program attributes
are consistent with those specified in GALL XI.M17.  The applicant retains the program
description on record at RNP. 

The staff has inspected the RNP program on site for acceptability and compared the program’s
10 attributes to the 10 attributes described in GALL XI.M17.  Inspections of LRA scoping
analyses, AMRs, and AMPs are a normal part of the NRC’s process for reviewing LRAs.  
Furthermore, the staff has reviewed the enhancements to determine their acceptability.  The
staff also reviewed the UFSAR supplement to determine whether it provides an adequate
description of the Flow-Accelerated Corrosion Program.  In letters dated April 28 and June 13,
2003, the applicant responded to several of the staff’s requests of additional information.  The
staff’s requests of additional information and the applicant’s responses relative to the Flow-
Accelerated Corrosion Program are discussed below. 

In RAI B.3.3-1, the staff requested the applicant to discuss FAC problems that have occurred at
RNP, describe the current Flow-Accelerated Corrosion Program, and discuss the effectiveness
of the Flow-Accelerated Corrosion Program in resolving the past FAC occurrences.  In its
response to RAI B.3.3-1, the applicant stated that the purpose of the Flow-Accelerated
Corrosion Program is to develop a standardized method of identifying, inspecting, and
evaluating piping systems that are susceptible to FAC.  This program satisfies a regulatory
commitment made by the applicant to the NRC, in response to NRC Bulletin 87-01 and NRC
GL 89-08, regarding implementation of a long-term FAC monitoring program.  Under the Flow-
Accelerated Corrosion Program, the applicant reviews plant systems for susceptibility.  In
general, secondary (steam cycle) systems are considered susceptible to FAC wear, except
those that are stainless steel.  Alloy piping with chromium content greater than 1 percent is 10
times more resistant to FAC than carbon steel, but such piping has been included in the initial
program until the expected low wear rates are verified. 
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The Flow-Accelerated Corrosion Program is credited with managing aging effects for
components within a number of systems within the scope of license renewal (including
components identified as in scope per 10 CFR 54.4(a)(2)), including the SG blowdown system;
main steam; extraction steam system; auxiliary boiler/steam system; feedwater system; heater
vents, drains, and level control; condensate system; SGs; and auxiliary feedwater system.

The applicant responded that the RNP Flow-Accelerated Corrosion Program is based on the
criteria identified in the EPRI report, NSAC-202L-R2, as recommended by GALL.  As stated in
LRA B.3.3, the Flow-Accelerated Corrosion Program is consistent with GALL XI.M17. This
determination is based on an evaluation of the RNP Flow-Accelerated Corrosion Program with
respect to each of the program elements in GALL XI.M17.

The applicant has identified and repaired several problem areas at RNP as a result of the Flow-
Accelerated Corrosion Program, including wall thinning of pipe due to FAC in the following
areas (1) high-pressure steam extraction lines—100 percent of this piping was replaced with
FAC-resistant piping (stainless steel or low alloy steel), (2) reheater drains—99 percent of
piping was replaced with FAC-resistant pipe, (3) condensate system—100 percent inspection
coverage with limited replacement and ongoing monitoring and trending, (4) small bore
drains—100 percent replaced with FAC-resistant piping, and (5) 2" blowdown piping—100
percent replaced with FAC-resistant piping.   

The applicant stated that the effectiveness of the Flow-Accelerated Corrosion Program has
been demonstrated by a decrease in iron transport measurements. Also, there has been no
evidence of FAC-related leaks in more than 2 years.  This is in contrast to 15 identified FAC-
related leaks during the period from January 1990 to November 1999.  Another example of
effectiveness in resolving FAC problems is documented in the NRC’s Integrated Inspection
Report No. 50-261/98-02.  In this report, the NRC inspected wall thinning in steam generator
“A” nozzle to a reducer. This inspection found records of the FAC test to be complete and
accurate.  The NRC inspector found that the applicant properly evaluated and dispositioned
problem areas.  

The staff finds the applicant’s response to RAI B.3.3-1 acceptable because the applicant has
identified and repaired the appropriate system piping that is covered under the Flow-
Accelerated Corrosion Program.  The components covered in the program are consistent with
the commodity group in GALL 2.3.

In RAI B.3.3-2, the staff asked the applicant to (a) identify all components and systems that are
covered in the program scope, (b) discuss the enhancement(s) to the program elements for
Scope of Program and Corrective Actions, and (c) describe the program improvements made
as a result of the NRC inspections and provide the reference of the NRC inspection reports.

In its response to RAI B.3.3-2a, the applicant stated that during the AMR process, several
components were identified that were not  in the current RNP Flow-Accelerated Corrosion
Program.  These components are included in the scope of the enhanced Flow-Accelerated
Corrosion Program (see below).   

In its response to RAI B.3.3-2b, the applicant stated that components not specifically identified
in the current site program will be added to site program documents.  These components were
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identified during the AMR process and include steam nozzles, feedwater nozzles, SG nozzle
thermal sleeves, and temperature elements (thermowells).  The program will be enhanced to
inspect for erosion wear in locations deemed to be susceptible by the system engineer.  The
FAC predictive model considers valves to be high-wear components.  Downstream piping is
used as a “leading indicator” for valves deemed to be susceptible to FAC wear.  The applicant
will revise the Flow-Accelerated Corrosion Program before entering into the extended period of
operation to add a section dedicated specifically to valves.  An additional requirement will be
added to program procedures to require material alloy analysis for potentially susceptible
valves.  For corrective actions, the Flow-Accelerated Corrosion Program procedure will be
revised to state that a condition report “shall” be initiated in accordance with the Corrective
Action Program for throughwall failures, or when actual wall thickness is found to be
substantially less than the expected value.  

In its response to RAI B.3.3-2b, the applicant stated that an NRC inspection was performed
from April 27 to May 1, 1992, which resulted in NRC Inspection Report No. 50-261/92-13.  The
NRC found the Flow-Accelerated Corrosion Program at the time to be weak with little corporate
direction and a need for program enhancements.  The NRC performed a follow up inspection in
September 1993 and noted significant program improvements as discussed in NRC Inspection
Report No. 50-261/93-20.  

The staff finds the applicant’s response to RAI B.3.3-2 acceptable because the applicant has
enhanced and strengthened the Flow-Accelerated Corrosion Program consistent with GALL
XI.M17.

In LRA B.3.3, the applicant stated that “. . .administrative controls for the program will be
revised to mandate that corrective actions be taken in accordance with the corrective action
program when certain acceptance criteria are not met. . .”  In RAI B.3.3-3, the staff asked the
applicant to (a) clarify whether the above statement is consistent with GALL XI.M17 because in
GALL XI.M17 the administrative controls element is not related to the corrective actions
element, and (b) discuss the “certain acceptance criteria” that may not be met.  

In its response to RAI B.3.3-3a, the applicant stated that the statement in question is referring
to the license renewal evaluation of the Corrective Action Program element for the RNP Flow-
Accelerated Corrosion Program.  The “administrative controls” delineated in the RNP Flow-
Accelerated Corrosion Program procedure currently state that a condition report “should” be
initiated in accordance with Corrective Action Program procedures whenever a throughwall
failure (leak) occurs.  As an enhancement to the Corrective Action Program element, RNP will
revise the site procedure before entering into the period of extended operation to state that a
condition report “shall” be initiated in accordance with Corrective Action Program procedures for
throughwall failures, or when actual thickness is found to be substantially less than the
expected value.  Use of the term “administrative controls” in this statement was not meant to
imply that the program enhancement was for the Administrative Controls program element.

In its response to RAI B.3.3-3b, the applicant stated that the “certain acceptance criteria” refer
to FAC-related failures, including throughwall failures, or when actual wall thickness is found to
be substantially less than the expected value.  

The staff finds the applicant’s response to RAI B.3.3-3 acceptable because the applicant has
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clarified the administrative controls and corrective actions in the Flow-Accelerate Corrosion
Program and these two program attributes are consistent with GALL XI.M17.

In RAI B.3.3-4, the staff asked the applicant to describe the condition reports relating to FAC. 
In its response to RAI B.3.3-4, the applicant stated that the as-found conditions and
assessment results were documented and tracked within the Corrective Action Program using
condition reports.  The applicant’s response to RAI B.3.3-1 applies to RAI B.3.3-4.  The staff
finds the applicant’s response acceptable because the condition reports have been discussed in
sufficient detail in the applicant’s response to RAI B.3.3-1.

In RAI B.3.3-5, the staff asked the applicant to provide a list of the components in the Flow-
Accelerated Corrosion Program that are most susceptible to FAC.  The list should include initial
wall thickness (nominal), current wall thickness, and the future predicted wall thickness.  In its
response to RAI B.3.3-5, the applicant stated that the goal of the Flow-Accelerated Corrosion
Program is to eliminate the risk of piping failures (either leaks or minimum wall violations)
caused by FAC.  This requires that inspections identify the pipe, inspection data analysis
supports accurate remaining life predictions, and uninspected pipe is modeled or analyzed to
have high confidence in the predicted remaining life.  Replacements are scheduled to preclude
the need for reinspections.  

The inspection selection process considers the predicted time to minimum acceptable wall
thickness and predicted wear rates.  Components with a short predicted service life are
inspected first to confirm their suitability for continued service.  For components previously
inspected, the estimated time remaining to reach minimum acceptable wall thickness and wear
rate may be obtained from actual inspection data. An initial population of components to be
inspected is based on CHECWORKS model predictions, engineering judgment, and industry or
plant events. Also included are components inspected as a result of sample expansion due to
detected wear.

The applicant submitted a listing of the 100 most susceptible components subject to the RNP
Flow-Accelerate Corrosion Program.  The components are listed in order of lifetime average
wear rate with run hours remaining to reach minimum wall thickness.  In the listing, piping
components are identified by line listings, followed by a unique number to identify the specific
piping component (e.g., reducer, straight pipe, valve).  Components which require “no further
inspection” are those piping components with a predicted remaining life greater than plant life
(including life extension).

The staff finds the applicant’s response to RAI B.3.3-5 acceptable because the applicant has
used the industry recognized software code, CHECWORKS, to predict pipe wall thinning and
has analyzed appropriate piping systems.  The applicant has shown that its Flow-Accelerated
Corrosion Program has a systematic approach to predict component thickness, confirm the
thickness by measurement, and schedule replacement if the component approaches minimum
allowable thickness.  The applicant’s approach is consistent with GALL XI.M17.

In order to allow the staff to evaluate the accuracy of the FAC predictions, in RAI B.3.3-6, the
staff asked the applicant to provide a few examples of the components for which wall thinning is
predicted by the code and at the same time measured by ultrasonic examination or any other
measurement method employed at RNP.  This procedure would show the effectiveness of
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CHECWORKS in predicting the as-found condition.

In its response to RAI B.3.3-6, the applicant submitted a graph that compares predicted versus
as-found thicknesses for RNP feedwater piping.  The thickness prediction is based on initial
thickness (nominal wall) minus the predicted wear over the life of the component.  The
predicted wear is calculated initially assuming no known wear.  The wear is then adjusted
based on actual measurements of many components within a pipe line.  The adjustment is a
correction factor which is applied to the predicted wear in the components in the line.  Normally,
some components will wear less than predicted and some will wear more than predicted.  The
line correction factor is derived by calculating an adjustment factor for each component, then
taking the median value of these individual adjustments as the line correction factor.  The actual
thickness measurements vary from predictions due to variations in initial pipe wall thickness
(e.g., some components are substantially thicker than nominal).  

The applicant also submitted data sheets from several systems within the program scope.
These data sheets contain data points for measured thickness, predicted thickness, and
minimum allowable thickness.  The applicant’s data showed that the majority of the measured
pipe thickness values are greater than the predicted pipe thickness values which means that
the applicant’s prediction model is conservative.  There are a few data points which showed that
the predicted values are higher than the measured values; however, the measured pipe
thickness of those data points are still within the minimum allowed pipe thickness.  

The staff finds that the applicant’s response to RAI B.3.3-6 is acceptable because the applicant
has provided data to show that in most cases its prediction model is conservative.  This is
consistent with GALL XI.M17. 

3.0.3.5.3  UFSAR Supplement

In Section A.3.1.11 of the LRA, the applicant provides an UFSAR Supplement summary for the
Flow-Accelerated Corrosion Program.  Program actions consist of (1) conducting appropriate
analysis and baseline inspection, (2) determining the extent of thinning, (3) replacing/repairing
components, and (4) performing follow up inspections to confirm or quantify and take longer-
term corrective actions as necessary.  Originally, this program was prepared in response to
NRC GL 89-08.  The program relies on implementation of EPRI guidelines in NSAC-202L-R2. 
Prior to the period of extended operation, the Flow-Accelerated Corrosion Program will be
modified to (1) include additional components potentially susceptible to FAC and/or erosion,
and (2) specify corrective actions be taken in accordance with the Corrective Action Program
when certain acceptance criteria are not met.

The staff finds that the summary in the UFSAR Supplement is consistent with LRA 
Section B.3.3 and GALL XI.M17 and is, therefore, acceptable.

3.0.3.5.4  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds that the applicant has demonstrated that the effects of aging will be
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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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.0.3.6  Bolting Integrity Program

3.0.3.6.1  Summary of Technical Information in the Application

The applicant described its Bolting Integrity Program in Section B.3.4 of Appendix B of the LRA. 
The LRA states that this program is consistent with GALL Program XI.M18, “Bolting Integrity,”
with exceptions regarding (1) the scope of bolting that credits this program, and (2) the
inspection requirements and need for an ongoing program to monitor for cracking for high
strength bolting used in NSSS component supports.  The applicant stated that the Bolting
Integrity Program is credited for aging management of bolting on mechanical components
within the scope of license renewal. 

The aging effects/mechanisms of concern specifically identified with regard to bolting integrity in
applicable systems are (1) loss of material due to wear, loss of mechanical closure integrity due
to SCC, loss of preload due to stress relaxation, and loss of mechanical closure integrity due to
loss of material due to aggressive chemical attack (boric acid wastage).

The LRA states that the Bolting Integrity Program relies on other AMPs to manage specific
aging effects.  The Section XI, Inservice Inspector, Subsection IWB, IWC, and IWD Aging
Management Program is credited with inspecting selected bolting within Section XI boundaries. 
In addition, the Preventive Maintenance Program performs regular inspections of RCP bolting. 
AMRs have credited the Boric Acid Corrosion Program for management of loss of mechanical
closure integrity due to loss of material, which, in turn, is due to aggressive chemical attack
(boric acid wastage) for mechanical system bolted closures subject to boric acid leakage. 
Otherwise, from the standpoint of loss of material due to general corrosion, bolting on
mechanical components is treated as a subcomponent (i.e., a part of the parent component),
and the Systems Monitoring Program is utilized to manage this aging effect.  The ASME
Section XI, Subsection IWF Program, is credited for aging management of all structural bolting
associated with Class 1, 2, and 3 component supports, and the Structures Monitoring Program
is credited for aging management of all structural bolting other than those associated with Class
1, 2, and 3 components.

As a result of the applicant’s license renewal review, RNP has made some enhancements to
the program administrative controls involving the program elements preventive actions and
parameters monitored/inspected.  The Bolting Integrity Program implementation documents will
be enhanced to prohibit the use of molybdenum disulfide compounds in high strength bolting
applications.  The program will also direct that high strength bolting used on one motor
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operated valve be inspected and evaluated prior to the end of the current operating period, as
part of the plant’s Corrective Action Program.  

Under “Operating Experience,” the LRA states that the RNP implementation of NRC Bulletin 82-
02, “Degradation of Threaded Fasteners in the Reactor Coolant Pressure Boundary of PWR
Plants,” has been the subject of a number of NRC inspections.  The applicant stated that an
NRC Inspection Report dated May 1987 notes that reviews of the maintenance history and
program for lubricating threaded fasteners had been completed in 1982 for RNP, and
subsequent reviews were performed in 1983 and 1984 with no problems being identified.  The
applicant also listed several bolting issues which have been addressed by the RNP Corrective
Action Program.  

The applicant stated that although the Bolting Integrity Program is only credited at RNP for
aging management of mechanical system bolting, both mechanical and structural bolting were
reviewed to establish consistency with GALL Program XI.M18. 

3.0.3.6.2  Staff Evaluation

In LRA Section B.3.4, “Bolting Integrity Program,” the applicant described its program to
manage aging of the bolting.  The LRA states that this program is consistent with GALL
Program XI.M18, “Bolting Integrity,” with exceptions regarding (1) the scope of bolting that
credits this program, and (2) the inspection requirements and need for an ongoing program to
monitor for cracking for high strength bolting used in NSSS component supports.  The staff
confirmed the applicant’s claim of consistency during the AMP audit.  Furthermore, the staff
reviewed the two deviations and their justification to determine whether the AMP, with the
deviations, remains adequate to manage the aging effects for which it is credited.  The staff
also reviewed the UFSAR Supplement to determine whether it provides an adequate
description of the revised program.  In addition, the staff determined whether the applicant
properly applied the GALL program to its facility. 

The first exception to GALL relates to the scope of the program.  The applicant stated that the
Bolting Integrity Program is not utilized to address aging management requirements for
structural bolting.  The applicant stated that all structural bolting associated with Class 1, 2, and
3 component supports will be managed by the ASME Section XI, Subsection IWF Program, and
all structural bolting other than those associated with Class 1, 2, and 3 components will be
managed by the Structures Monitoring Program.  The staff does not consider this to be an
exception with respect to mechanical system closure bolting;  therefore, the staff finds this
acceptable.

The second exception relates to the aging management of high strength bolting.  GALL
specifies that high strength bolting used in NSSS component supports be inspected to the
requirements for Class 1 components, examination category B-G-1.  The applicant took
exception to these requirements because bolting in this application has been evaluated and is
not susceptible to SCC due to its location in a benign environment.  The applicant also took 
exception regarding the requirements for subjecting this bolting to an ongoing program for
crack monitoring, for the same reason.  In its April 28, 2003, response to the staff’s RAI B.3.4-1,
the applicant stated that there are only a few instances in which high strength bolting is used
and these are in benign locations.  The applicant also stated that there is only one instance
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where “hard” bolting is used for a pressure boundary, and the Bolting Integrity Program is used
to manage this bolting, consistent with the GALL Report.  The staff finds the above program
exceptions to be acceptable on the basis that the bolting will not be susceptible to crack
initiation and growth owing to the benign environment and low yield strength of the bolting.

As noted in LRA Section B.3.4, the RNP implementation of NRC Bulletin 82-02, “Degradation of
Threaded Fasteners in the Reactor Coolant Pressure Boundary of PWR Plants,” has been the
subject of a number of NRC inspections.  The applicant stated that an NRC inspection report
dated May 1987 notes that reviews of the maintenance history and program for lubricating
threaded fasteners had been completed in 1982 for RNP, and subsequent reviews performed in
1983 and 1984 did not identify any problems.  The applicant also listed in Section B.3.4 several
bolting issues which have been addressed by the RNP Corrective Action Program.  Based on
the information provided, the staff finds that the RNP operating experience supports the
applicant’s conclusion that the Bolting Integrity Program will adequately manage bolting.

3.0.3.6.3  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.0.3.7  Open-Cycle Cooling Water System Program 

3.0.3.7.1  Summary of Technical Information in the Application

The applicant’s Open-Cycle Cooling Water System Program is discussed in LRA Section B.3.5. 
The applicant states that it maintains a formal program at RNP identified as “Cooling Water
Reliability Program (GL 89-13),” for oversight of the plant’s commitments to GL 89-13 which
corresponds to the Open-Cycle Cooling Water Program described in the LRA.  The program’s
Detection of Aging Effects element will be enhanced by focusing on periodic replacement of
cooling coils in certain room coolers under the site Preventive Maintenance Program. 
Furthermore, the applicant intends to perform a one-time volumetric examination of the
component cooling water (CCW) heat exchanger prior to the end of the current license period
under its One-Time Inspection Program to establish the frequency of inspections during the
period of extended operation.  The enhanced program will be consistent with GALL XI.M20,
“Open-Cycle Cooling Water System.”  
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This AMP is credited with managing the following aging effects in the selected components of
the open-cycle cooling water system.

• flow blockage due to fouling
• loss of heat transfer effectiveness due to fouling of heat transfer surfaces
• loss of material due to crevice corrosion
• loss of material due to galvanic corrosion
• loss of material due to general corrosion
• loss of material due to microbiologically induced corrosion
• loss of material due to pitting corrosion
• loss of material due to erosion 

The program has been the subject of a number of assessments by the applicant and
inspections by the NRC since its inception.  The inspections have focused on the CCW heat
exchangers, the emergency diesel generator (EDG) heat exchangers and the safety injection
(SI) pump bearing coolers.  There has been no safety concern with the findings of the
inspections.

3.0.3.7.2  Staff Evaluation

In LRA Section B.3.5, “Open Cycle Cooling Water System Program,” the applicant described its
AMP to manage aging effects caused by erosion, corrosion, and biofouling.  The LRA states
that the applicant’s enhancement to the program element Detection of Aging Effects will make
the program consistent with GALL XI.M20 “Open-Cycle Cooling Water System.”  

Detection of Aging Effects:  The LRA states that the program will be enhanced to initiate an
action under the site’s Preventive Maintenance Program to periodically replace cooling coils in
certain room coolers.  Also, a requirement to perform a one-time volumetric inspection of the
CCW heat exchanger tubes prior to the end of the current period will be incorporated into the
One-Time Inspection Program.  Results from this inspection will be used to determine the need
for inspection/testing over the period of extended operation.  

The applicant states that the program is consistent with GALL program XI.M20 “Open-Cycle
Cooling Water System” with the above enhancement.  The staff confirmed the applicant’s claim
of consistency during the AMP audit.  The staff concludes that the applicant’s program is
consistent with the GALL program.  There is no need, therefore, for the staff to review the
attributes in the applicant’s Open-Cycle Cooling Water System Program, with the exception of
plant-specific operating experience.  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).

Operating Experience:  The plant operating experience, described in the LRA, has indicates
that the guidance of GL 89-13 has been implemented for approximately 10 years and has been
effective in managing aging effects due to biofouling, corrosion, erosion, protective coating
failures, and silting in SCs serviced by open-cycle cooling water systems.  The program has
gone through a number of self-assessments and NRC inspections.  There has been no safety
concern with the findings of the inspections.  The RNP program has been effective in managing
the aging effects in those heat exchangers in the open-cycle cooling water system for which the
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GL 89-13 program is implemented.  The staff, therefore, has determined that the applicant’s
program will adequately manage the aging effects in the components covered under Open-
Cycle Cooling Water System Program during the period of extended operation.

3.0.3.7.3  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.0.3.8  Closed-Cycle Cooling Water System Program 

3.0.3.8.1  Summary of Technical Information in the Application

The applicant’s Closed-Cycle Cooling Water System Program is discussed in LRA Section
B.2.5.  The program is credited for aging management of selected components in the following
systems at RNP. 

• component cooling water system
• diesel generator system
• dedicated shutdown diesel generator system
• engineered safety features technical support center security diesel generator system

The applicant states that the program is consistent with GALL XI.M21 “Closed-Cycle Cooling
Water System.”  This AMP is credited with managing the following aging effects in the selected
components of the closed-cycle cooling water system.

• loss of material due to crevice corrosion
• loss of material due to galvanic corrosion
• loss of material due to general corrosion
• loss of heat transfer effectiveness due to fouling of heat transfer surfaces
• cracking due to stress-corrosion cracking
• loss of material due to pitting corrosion
• loss of material due to selective leaching 

Under the program guidelines, chemistry is regularly monitored and maintained within
standards in accordance with EPRI and/or manufacturer’s recommendations.  The applicant’s
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operating experience identified wall-thinning due to erosion in CCW piping downstream of spent
fuel pool heat exchangers.  This condition was addressed by replacing the thinned piping and
planning to implement periodic surveillance to monitor wall thickness in the future under the
Preventive Maintenance Program.  The applicant’s subsequent self-assessment and review of
operational performance of the CCW system has not revealed any safety concerns. 

3.0.3.8.2  Staff Evaluation

In LRA Section B.2.5 “Closed-Cycle Cooling Water System Program,” the applicant described
its AMP to manage aging effects caused by erosion, corrosion, cracking, and selective
leaching.  

The applicant states that the program is consistent with GALL Program XI.M21 “Closed-Cycle
Cooling Water System.”  The staff confirmed the applicant’s claim of consistency during the
AMP audit.  The staff concludes that the applicant’s program is consistent with the GALL
program.  There is no need, therefore, for the staff to review the attributes in the applicant’s
Closed-Cycle Cooling Water System Program, with the exception of plant-specific operating
experience.  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).   

Operating Experience:  The applicant’s operating experience identified wall-thinning due to
erosion in CCW piping downstream of spent fuel pool heat exchangers.  This condition was
addressed by replacing the thinned piping and a plan to implement periodic surveillance to
monitor wall thickness in the future under the Preventive Maintenance Program.  The
applicant’s subsequent self-assessment and review of operational performance of the CCW
system has not revealed any safety concerns.  The staff, therefore, has determined that the
applicant’s program will adequately manage the aging effects in the components covered under
the Closed-Cycle Cooling Water System Program during the period of extended operation.

3.0.3.8.3  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).
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3.0.3.9  One-Time Inspection Program

3.0.3.9.1  Summary of Technical Information in the Application

The applicant’s One-Time Inspection Program is discussed in LRA Section B.4.4.  The LRA
states that the program is consistent with GALL Program XI.M32, “One-Time Inspection.”  The
LRA states that the program was created to verify the effectiveness of existing AMPs, as well
as to provide additional assurance that aging is not occurring or the aging is so insignificant that
aging management is not required for the license renewal period.  The AMP is credited for
managing a variety of aging effects in various systems at RNP.  The LRA states that the
One-Time Inspection Program is a new program, and consequently does not identify specific
operating experience.  

3.0.3.9.2  Staff Evaluation

In LRA Section B.4.4, “One-Time Inspection Program,” the applicant described its program to
verify that certain aging effects do not require management during the license renewal period. 
The LRA stated that this AMP is consistent with GALL Program XI.M32, “One-Time Inspection,”
with no deviations.  GALL recommends use of this program to verify the effectiveness of other
AMPs.  The staff confirmed the applicant’s claim of consistency during the AMP audit.  The staff
also reviewed the UFSAR Supplement to determine whether it provides an adequate
description of the program.  Furthermore, the staff reviewed the applicant’s evaluation to
determine whether it addressed the additional issues recommended in the GALL Report and
confirmed that the AMP would adequately address these issues.  Finally, the staff determined
whether the applicant properly applied the GALL program to its facility.

GALL recommends the use of this program to verify the effectiveness of the applicant’s Water
Chemistry Program (B.2.2), which is evaluated in Section 3.0.3.3 of this SER.  The applicant
uses the One-Time Inspection Program to verify the effectiveness of the Water Chemistry
Program for the spent fuel, steam turbine, feedwater, condensate system, SG blowdown
system, and auxiliary feedwater system.  The SRP-LR states that a one-time inspection of
select components at susceptible locations is an acceptable method to ensure that aging
degradation is not occurring.  The SRP-LR further states that selection of susceptible locations
should be based on severity of conditions, time of service, and lowest design margin, and that
the proposed inspections would be performed using appropriate techniques, including visual,
ultrasonic, and surface techniques.  The elements of the program include (1) determination of
the sample size based on materials, environment, aging effects, and operating experience, (2)
identification of inspection locations based on aging effect, and (3) identification of examination
technique and acceptance criteria based on aging effect.  In addition, the program elements
state that the inspection includes a representative sample of the system population with, where
practical, focus on the bounding or lead components most susceptible to aging due to time in
service, severity of operating conditions, and lowest design margin.  These program attributes
satisfy the recommendations in the SRP-LR for verifying the effectiveness of a chemistry
program;  therefore, the staff finds this acceptable.

GALL also recommends the use of this program, in conjunction with water chemistry, to verify
that cracking is not occurring in small bore RCS and connected systems piping, where the
ASME Code does not require volumetric examination during ISI.  The LRA states that the
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One-Time Inspection Program will be used to verify that service-induced weld cracking is not
occurring by checking a representative sample of piping.  The LRA further states that the
components to be examined will be selected based on accessibility, exposure levels, NDE
techniques, and locations identified in Information Notice (IN) 97-46; this statement is
consistent with GALL.  GALL Program XI.M32 states that, for small bore piping, including pipe,
fittings, and branch connections, a plant-specific destructive examination of replaced piping
(due to modifications) or NDE that permits inspection of the inside surfaces of the piping is to
be conducted to ensure cracking is not occurring.  These program attributes satisfy the
recommendations in the SRP-LR for small bore RCS and connected systems piping;  therefore,
the staff finds this acceptable.

The staff has reviewed the UFSAR Supplement for this program and the applicant’s April 28,
2003, response to RAI B.1-1.  In its response to RAI B.1-1, the applicant committed to add the
following statement for the One-Time Inspection Program, “This program is consistent with the
corresponding program in the GALL Report.”  Since the GALL description of Program XI.M32
provides an appropriate description of the program, and includes a level of detail
commensurate with the SRP-LR for the “further evaluation” for which the applicant credits this
program, the staff finds that the UFSAR “supplement, with the above statement, provides an
adequate summary description of the activities for managing the effects of aging for the SCs
that credit this program, as required by 10 CFR 54.21(d).

3.0.3.9.3  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.0.3.10  Selective Leaching of Materials Program

3.0.3.10.1  Summary of Technical Information in the Application

The applicant’s Selective Leaching of Materials Program is discussed in LRA Section B.4.5,
“Selective Leaching of Materials Program.”  The applicant stated that the program is consistent
with GALL Program XI.M33, “Selective Leaching of Materials,” with one exception that involves
the use of mechanical means, other than Brinell hardness testing identified in the GALL Report,
to identify the presence of selective leaching of material.
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The AMP is credited for managing aging effects in various systems at RNP containing
plant-specific components susceptible to the selective leaching mechanism.  The aging
effect/mechanism of concern is loss of material due to selective leaching.  The program is
credited for GALL and non-GALL items.  These components are listed in Tables 3.2-2, 3.3-1,
and 3.4-2 of the LRA and for the plant system groups engineering safety features, auxiliary
systems, and steam and power conversion systems, respectively.  These components are
made from carbon steel and copper alloys.  Selective leaching takes place when these
components are exposed to raw water, treated water (including steam), or are buried
underground.  The applicant’s Selective Leaching of Materials Program is a new program that
involves a one-time inspection and mechanical test to be applied at RNP.

3.0.3.10.2  Staff Evaluation

In LRA Section B.4.5, “Selective Leaching of Materials Program,” the applicant described its
program to manage aging effects due to selective leaching.  The LRA states that this AMP is
consistent with GALL Program XI.M33, “Selective Leaching of Materials,” with one exception
that involves the use of mechanical means, other than Brinell hardness testing identified in the
GALL Report, to identify the presence of selective leaching of material.  The staff confirmed the
applicant’s claim of consistency during the AMP audit. Furthermore, the staff reviewed the
deviation and its justification to determine whether the AMP, with the deviation, remains
adequate to manage the aging effects for which it is credited, and reviewed the UFSAR
Supplement to determine whether it provides an adequate description of the revised program. 
In addition, the staff determined whether the applicant properly applied the GALL program to its
facility.

With regard to the deviation related to the hardness testing, the applicant stated that the
exception is justified because (1) hardness testing cannot be reliably performed for most
components due to form and configuration, and (2) other mechanical means (i.e., resonance
when struck by another object, scraping, or chipping) provide an equally valid method of
identification.  The staff considers the applicant’s justification to be reasonable and acceptable.  

The applicant provided its UFSAR Supplement for the Selective Leaching of Materials Program
in Section A.3.1.32 of the LRA.  The staff reviewed the UFSAR Supplement and finds that the
summary description contains a sufficient level of information, as required by 10 CFR 54.21(d),
and is acceptable. 

3.0.3.10.3  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
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to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.0.3.11  Systems Monitoring Program

3.0.3.11.1  Summary of Technical Information in the Application

The applicant described its Systems Monitoring Program in Section B.3.17 of Appendix B of the
LRA.  The Systems Monitoring Program is credited for aging management of selected
components in the various plant systems at RNP.  The program consists of scheduled system
walkdowns, system health reports, and performance monitoring of systems to manage the
following aging effects/mechanisms

• change in material properties due to various mechanisms
• cracking due to various mechanisms
• loss of material due to various mechanisms
• loss of heat transfer due to fouling
• loss of mechanical closure due to loss of material due to aggressive chemical attack

The LRA states that the current systems monitoring procedures do not specifically describe the
aging effects identified in the AMRs; therefore, the program will be enhanced to do the following

• include aging effects identified in the aging management reviews
• identify inspection criteria in checklist form
• include guidance for inspecting connected piping/components
• require documenting identified degradation and initiating appropriate corrective action(s)
• add a section specifically addressing corrective actions

Based on the above, the applicant concludes that the Systems Monitoring Program will provide
reasonable assurance that the aging effects will be managed such that the components within
the scope of license renewal will continue to perform their intended functions consistent with the
CLB for the period of extended operation.

3.0.3.11.2  Staff Evaluation

In LRA Section B.3.17, “Systems Monitoring Program,” the applicant described its program to
manage aging of the various SCs within the scope of license renewal.  The program is not
based on a GALL program;  therefore, the staff reviewed the program using the guidance in
Branch Technical Position RLSB-1 in Appendix A of the SRP-LR.  The staff’s evaluation
focused on management of aging effects through incorporation of the following 10 elements
from RLSB-1, program scope, 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 the
corrective actions, confirmation process, and administrative controls for license renewal are in
accordance with the site-controlled Quality Assurance Program.  The staff’s evaluation of the
applicant’s Quality Assurance Program is provided separately in Section 3.0.4 of this SER and
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the evaluation of the remaining seven elements is provided below.  The staff also reviewed the
UFSAR Supplement to determine whether it provides an adequate description of the program.

Program Scope:  The LRA states that the program includes all maintenance rule systems and
additional systems that encompass the “License Renewal” systems.  The staff finds the scope
of the program to be comprehensive and acceptable because it includes the SCs that credit this
program.

Preventive or Mitigative Actions:  The LRA states that the Systems Monitoring Program is a
condition monitoring program and, thus, there are no preventive actions.  The staff concurs with
this assessment and does not identify the need for any preventive actions associated with this
program.

Parameters Monitored or Inspected:  The LRA states that the current procedures do not
describe the aging effects identified in the AMRs.  In its April 28, 2003, response to the staff’s
RAI B.3.17-1, the applicant stated that the parameters monitored or inspected are selected
based on AMR results, including plant and industry operating experience, to ensure that aging
degradation that could lead to loss of intended function will be identified and addressed.  The
applicant further stated that surface conditions of piping, ductwork, and various other
mechanical system components, including closure bolting, are monitored/inspected through
visual inspection and examination for evidence of defects and age-related degradation,
including evidence of leaks.  The applicant also stated that flexible connectors (i.e., vibration
isolators) are monitored for cracking or other changes in material properties (including wear),
and that air-cooled heat exchangers are monitored for fouling.  The applicant also referred to
the UFSAR Supplement that was provided with the LRA.  The UFSAR Supplement commits to
enhance the administrative controls to (1) include the aging effects identified in the AMR, (2)
identify inspection criteria, and (3) include inspection guidance.  The staff finds that the
parameters monitored or inspected will provide symptomatic evidence of potential degradation
and, therefore, are acceptable.

Detection of Aging Effects:  The LRA states that the program relies on visual inspections of SCs
during system walkdowns, and cover the accessible portions of the systems.  In addition, the
UFSAR Supplement provided in the LRA states that the enhancements to this program, to be
completed before the period of extended operation, will identify inspection criteria and
inspection guidance for the aging effects identified in the AMR.  The staff finds that visual
inspections of external surfaces of SCs, with the procedure enhancements described in the
UFSAR Supplement, are acceptable for detecting the aging effects that are covered by this
program.

Monitoring and Trending:  The LRA states that the program activities provide for monitoring and
trending of age-related degradation.  The LRA further states that accessible portions of the
systems are walked down at least once per quarter, that walkdowns are typically scheduled and
performed such that there is a full walkdown of the entire system within one operating cycle,
and that information from the walkdowns is trended and evaluated to identify and correct
problems.  The staff finds that the overall monitoring and trending proposed by the applicant is
acceptable because it will effectively manage the applicable aging effects.

Acceptance Criteria:  The LRA states that the program administrative controls will be enhanced
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to include visual monitoring acceptance criteria and guidelines for applying these criteria.  In its
April 28, 2003, response to the staff’s request for additional information, the applicant further
stated that existing procedures (with enhancements related to evaluating the extent of
degradation and initiating corrective actions) include detailed guidance for inspecting and
evaluating the material condition of SCs within the scope of this program, and that the guidance
includes specific parameters to be monitored and criteria to be used for evaluating identified
degradation.  The staff finds that the use of the system checklists, described in the LRA, that
include the above information will be acceptable for evaluating aging and initiating appropriate
corrective actions;  therefore, the staff finds this acceptable.

Operating Experience:  The LRA states that the Systems Monitoring Program activities have
provided an effective means of ensuring the system health for the systems subject to periodic
walkdown, and that the processes at RNP are continually being upgraded based on industry
experience.  The staff finds that the applicant’s operating experience supports the conclusion
that the program will adequately manage the aging effects in the SCs that credit this program.

3.0.3.11.3  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.0.3.12 Preventive Maintenance Program

3.0.3.12.1 Summary of Technical Information in the Application

The applicant described its Preventive Maintenance Program in Section B.3.18 of Appendix B
of the LRA. The Preventive Maintenance Program is credited for aging management of
selected components in the various plant systems at RNP. The purpose of the Preventive
Maintenance Program is to prevent or minimize equipment breakdown and to maintain
equipment in a satisfactory condition for normal and/or emergency use. The program consists
of periodic component replacement, inspections, and tests to manage the following aging
effects/mechanisms:

• Change in material properties due to various mechanisms
• Cracking due to various mechanisms
• Loss of material due to various mechanisms
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• Loss of bolting pre-load due to stress relaxation
• Reduced insulation resistance (IR) due to thermal embrittlement
• Loss of heat transfer due to fouling

The applicant stated that the purpose of the Preventive Maintenance Program is to assure that
various aging effects are managed for a wide range of components.
The activities performed under the Preventive Maintenance Program can be described in the
following general categories: component inspections for degradation such as loss of material,
cracking and change in material properties, monitoring filter differential pressure, purging water
from air receivers, checking bolt tension for loss of preload, checking for pressure boundary
leakage in valves, piping and fittings, visual inspection and monitoring of cables and
connections for loss of coating on cable trays or loss of insulation. The program administrative
controls reference activities for monitoring structures, systems, and components to permit early
detection of degradation. Data from walkdowns are trended and evaluated to identify and
correct problems. In addition, the program includes periodic refurbishment or replacement of
components.

3.0.3.12.2 Staff Evaluation

In LRA Section B.3.18, “Preventive Maintenance Program,” the applicant described it program
to manage aging of the various structures and components within the scope of license renewal.
The program is not based on a GALL program; therefore, the staff reviewed the program using
the guidance in Branch Technical Position RLSB-1 in Appendix A of the SRP-LR. The staff’s
evaluation focused on management of aging effects through incorporation of the following 10
elements from RLSB-1: program scope, 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 the corrective actions, confirmation process, and administrative controls for
license renewal are in accordance with the site-controlled quality assurance program. The
staff’s evaluation of the applicant’s quality assurance program is provided separately in Section
3.0.4 of this SER and the evaluation of the remaining seven elements is provided below. The
staff also reviewed the UFSAR supplement to determine whether it provides an adequate
description of the program.

Program Scope: The LRA states that the program provides for periodic inspection and testing
of components in various systems and structures. In its April 28, 2003, response to staff’s RAI
B.3.18-2, the applicant provided a summary of activities in various systems and components
that are credited for management of specific aging effects, along with any planned
enhancement. In particular, the program provides for periodic component
replacement/refurbishment, inspection, and testing of components in the following systems and
structures:

• Reactor coolant system
• Steam generator
• Feedwater system
• Auxiliary feedwater
• Condensate system
• Service water system
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• Component/closed cooling water system
• Diesel generator system
• Dedicated shutdown diesel generator
• Fuel oil system
• EOF/TSC security emergency diesel generator
• Instrument air system
• Site fire protection system
• EDG cardox system
• Fire protection CO2 system
• Halon supply system
• Potable water system
• Liquid waste processing system and isolation valve seal water system
• HVAC containment building system
• HVAC auxiliary building
• HVAC control room area
• Reactor auxiliary Building
• Various electrical systems

Based on its review of the AMR tables in Section 3 of the LRA, the staff finds that the scope of
the program to be comprehensive and acceptable because it includes the structures and
components that credit this program.

Preventive Actions: The LRA states that the Preventive Maintenance Program includes
periodic refurbishment or replacement of components, which could be considered to be
preventive or mitigative actions. The staff agrees that routine replacement or timely
refurbishment of components will prevent or minimize equipment aging and will maintain
equipment in a condition that will enable it to perform its intended function during the period of
extended operation.

Parameters Monitored or Inspected: The LRA states that inspection and testing activities
performed under the program monitor parameters including surface condition, loss of material,
presence of corrosion products, and signs of cracking. The staff finds that the parameters
inspected or monitored provide symptomatic evidence of potential degradation for timely
replacement of components to prevent equipment failure and, therefore, are acceptable.

Detection of Aging Effects: The LRA states that the preventive maintenance and surveillance
testing activities provide for periodic component inspections and testing to detect the following
aging effects and mechanisms:

• Change in material properties
• Loss of material
• Cracking
• Loss of preload in bolting due to stress relaxation
• Fouling
• Reduced insulation resistance

The LRA states that the extent and schedule of inspections and testing assure detection of
component degradation prior to loss of their intended functions. It also states that established
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techniques such as visual inspection and other non-destructive examination are used. The staff
finds that the techniques used to detect aging effects are consistent with accepted engineering
practice and, therefore, satisfy this program element.

Monitoring and Trending: The LRA states that the preventive maintenance activities provide for
monitoring and trending of age-related degradation. Inspection intervals are established such
that they provide for timely detection of component degradation. Inspection intervals are
dependent on the component material and environment and take into consideration industry
and plant-specific operating experience and manufacturers’ recommendations.
The LRA states that the Preventive Maintenance Program includes provisions for monitoring
and trending with the stated intent of identifying potential failures or degradation and making
adjustments to ensure components remain capable of performing their functions. The
Preventive Maintenance Program emphasizes reporting of equipment deficiencies by all station
personnel on a Maintenance Work Request or via the corrective action program for effective
trending of aging effects.

The staff finds that the overall monitoring and trending techniques proposed by the applicant
are acceptable because the inspections, replacements, and sampling activities described by the
applicant will effectively manage the applicable aging effects.

Acceptance Criteria: The LRA states that the Preventive Maintenance Program acceptance
criteria are defined in the specific inspection and testing procedures. The LRA further states
that they confirm component integrity by verifying the absence of the aging effect or by
comparing applicable parameters to limits based on the applicable intended function(s) as
established by the plant design basis. Since the plant design basis includes code-specified
acceptance criteria for applicable systems, the staff finds this acceptable.

Operating Experience: The LRA states that the preventive maintenance activities have been in
place at RNP Unit 2 since the plant began operation. The LRA further states that these
activities have demonstrated a history of detecting damaged or degraded components and,
thereby, requiring repair or replacement in accordance with the site corrective action process.
The staff finds that the applicant’s operating experience supports the conclusion that the
program will adequately manage the aging effects in the specified systems, structures and
components.

3.0.3.12.3 Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
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SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.0.4 RNP Quality Assurance Program Attributes Integral to Aging Management Programs

The NRC staff has reviewed LRA Appendix A, Section A.3.1, "Aging Management Programs
and Activities" and Appendix B, Section B.1, "Aging Management Programs," in accordance
with the requirements of 10 CFR 54.21(a)(3) and 10 CFR 54.21(d).  The staff has evaluated the
adequacy of certain aspects of the applicant’s programs to manage the effects of aging.  The
particular aspects reviewed by the staff in this section encompass three quality assurance
program attributes, namely corrective actions, confirmation process, and administrative
controls.  These three attributes of the quality assurance program are addressed for all of the
applicant’s AMPs.

The license renewal applicant is required to demonstrate that the effects of aging on structures
and components that are subject to an AMR will be adequately managed to ensure that their
intended functions will be maintained in a manner that is consistent with the CLB of the facility
throughout the period of extended operation.  To manage these effects, applicants have
developed new, or revised existing, AMPs and applied those programs to the SSCs of interest. 
For each of these AMPs, the existing 10 CFR Part 50, Appendix B, quality assurance program
may be used to address the attributes of corrective actions, confirmation process, and
administrative controls.

3.0.4.1 Summary of Technical Information in Application

Chapter 3.0, "Aging Management Review Results," of the LRA provides an AMR summary for
each unique structure, component, or commodity group at RNP determined to require aging
management during the period of extended operation.  This summary includes identification of
aging effects requiring management and AMPs utilized to manage these aging effects. 

Appendix B, Section B.1, "Aging Management Programs," of the LRA provides the aging
management activity description for each activity credited for managing aging effects.  These
activities are based upon the aging management review results provided in Sections 3.1
through 3.6 of the LRA.  The applicant stated that it uses the existing RNP quality assurance
program to address the elements of corrective action, confirmation process, and administrative
controls for all of its AMPs.  The RNP quality assurance program implements the requirements
of 10 CFR 50 Appendix B.  The applicant further states that these programs, credited for
license renewal, encompass both the safety-related and non safety-related SSCs within the
scope of license renewal. 

New or enhanced aging management programs were identified in Appendix B Section B.1 of
the LRA, provide descriptions of the specific attributes of corrective action, confirmation process
and administrative controls.  All other programs are existing and the applicant confirmed that
they were consistent with the guidance in NUREG-1801.  
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3.0.4.2 Staff Evaluation

During the audit of the applicant’s renewal scoping and screening process, the staff also
examined the applicant’s processes for addressing corrective action, confirmation processes,
and document control (the quality assurance attributes) associated with the various aging
management programs credited for managing the potential aging effects of SSCs over the
period of extended operation of the plant.  As part of the review, the audit team reviewed the
aging management program calculations for each credited program, and discussed the
applicant’s approach for the incorporation of the quality assurance attributes with the cognizant
engineering personnel.  In addition to the AMPs originally listed in the LRA, the applicant added
additional AMPs as a result of LRA review process.  The additional AMPs were also reviewed
by the audit team and are included in the conclusions below.

The team observed that in each AMP calculation, the applicant created a matrix containing
each of the ten program attributes which identified the attribute, the corresponding GALL
program description, a evaluation of the site-specific program to the GALL, and a conclusion
statement indicating consistency with GALL and an any exceptions or enhancements, if
applicable.  With respect to the three quality assurance attributes, the audit team found that the
applicant’s evaluations identified programs and procedures consistent with the site quality
assurance process to capture the required quality assurance activities.

The audit team did not observe any exceptions to the use of the site Appendix B quality
assurance program for the evaluation of the three quality assurance attributes.  The applicant
identified implementing procedures including the site and corporate quality assurance manual,
document control, and testing procedures, to govern the activities associated with the three
quality assurance attributes.  For each AMP where site-specific procedures are utilized in
addition to the corporate QA guidance, those additional procedures are identified and actions to
be taken in accordance with those procedures are described in general terms.  The procedures
referenced are all site quality procedures that are developed and maintained in accordance with
the applicant’s Appendix B requirements for document preparation.

On the basis of  the audit team’s review of the applicants AMP calculations with respect to the
three quality assurance attributes of corrective actions, confirmation process, and administrative
controls; the team determined that the activities specified in the applicant’s AMPs are consistent
with NUREG-1801, "The Generic Aging Lessons Learned (Gall) documentation; NUREG-1800,
"The Standard Review Plan for License Renewal; Branch Technical Position IQMB-1, "Quality
Assurance for Aging Management Programs;" and the requirements set forth in 10 CFR 54.4
and 54.21 respectively.  

3.0.4.3 Conclusions

The staff finds that the quality assurance attributes satisfy  10 CFR 54.21(a)(3).  Therefore, the
applicant’s quality assurance attributes within the AMPs credited for license renewal are
acceptable. 
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3.1  Reactor Systems

This section addresses the aging management of the components of the RCS and its
subsystems.  The RCS subsystems are described in the following SER sections

1.1 reactor coolant system piping (Section 2.3.1.1), including ASME Code Class 1 piping
(Section 2.3.1.1.1) and reactor coolant system non-Class 1 piping (Section 2.3.1.1.2)

1.2 reactor coolant pumps (Section 2.3.1.2)
1.3 pressurizer (Section 2.3.1.3)
1.4 reactor vessel (Section 2.3.1.4)
1.5 reactor vessel internals (Section 2.3.1.5)
1.6 steam generators (Section 2.3.1.6)

The applicant’s AMR evaluations of the components in each of the six RCS subsystems are
given in one of two LRA tables, LRA Tables 3.1-1 or 3.1-2.  

The scope of AMR Items 18 through 35 of LRA Table 3.1-1 provides the AMR results which are
consistent with GALL and for which GALL has concluded that no additional evaluation is
necessary beyond that which is provided in the AMR entry for the component in the
corresponding GALL evaluation table.  The staff’s evaluation of LRA Table 3.1-1, Items 18
through 35, is given in Section 3.1.2.1 of this SER.  The scope of AMR Items 1 through 17 of
LRA Table 3.1-1 provides the AMR results which are consistent with GALL and for which the
corresponding AMR analysis in the GALL evaluation table has concluded are in need of
additional evaluation.  The staff’s evaluation of LRA Table 3.1-1, Items 1 through 17, is given in
Section 3.1.2.2 of this SER.  

The scope of LRA Table 3.1-2 consists of the AMR results for RCS system components that
are not evaluated in the GALL report, or for which the corresponding AMR results are not in
agreement with the corresponding AMR results for these components in GALL.  The staff’s
evaluation of the AMRs for these components can be found in Section 3.1.2.4 of this SER. 

The staff’s evaluations of the AMPs that are specific to the RCS at RNP are given in the
following subsections to Section 3.1.2.3 of this SER.

• Reactor Head Closure Studs Program (SER Section 3.1.2.3.1)
• Nickel-Alloy Nozzle and Penetrations Program (SER Section 3.1.2.3.2)
• Thermal Aging Embrittlement of Cast Austenitic Stainless Steel Program (SER Section

3.1.2.3.3)
• PWR Vessel Internal Program (SER Section 3.1.2.3.4)
• Steam Generator Tube Integrity Program (SER Section 3.1.2.3.5)
• Reactor Vessel Surveillance Program (SER Section 3.1.2.3.6)
• Flux Thimble Eddy Current Inspection Program (SER Section 3.1.2.3.7)

3.1.1 Summary of Technical Information in the Application

In LRA Section 3.1, the applicant described its AMRs for the RCS subsystems at RNP.  The
applicant provided its AMR results for the passive, long-lived components in the RCS
subsystems in LRA Tables 3.1-1 and 3.1-2.  These AMRs included an evaluation of



3-46

plant-specific and industry operating experience.  The scope of the applicant’s operating
experience review for the RCS components included the following experience.

• Site specific experience–RNP site-specific operating experience was reviewed including: 

(1) the Corrective Action Program, (2) Licensee Event Reports, (3) the Maintenance
Rule Data Base, and (4) interviews with systems engineers.

• Industry experience–An evaluation of industry operating experience published since the
effective date of the GALL Report was performed to identify any additional aging effects
requiring management.

• On-going experience–ongoing review of plant-specific and industry operating experience
is performed in accordance with the Corrective Action and Operating Experience
Programs.

In the LRA, the applicant reviewed operating experience through December 2001.  The
applicant stated that operating experience subsequent to December 2001 will be reviewed;
applicable operating experience will be updated in conjunction with the amendment to the
application required by 10 CFR 54.21(b).  The results of the applicant’s operating experience
reviews concluded that the aging effects requiring management based on industry operating
experience were consistent with the aging effects identified in GALL.

3.1.2 Staff Evaluation

In Section 3.1 of the LRA, the applicant describes its AMRs for the RCS components at RNP. 
The staff reviewed Section 3.1 to determine whether the applicant provided sufficient
information to demonstrate that the effects of aging will be adequately managed so that the
intended functions will be maintained consistent with the CLB throughout the period of extended
operation, in accordance with the requirements of 10 CFR 54.21(a)(3), for the RCS
components determined to be within the scope of license renewal and subject to an AMR. 

Table 3.1-1 below provides a summary of the staff’s evaluation of the aging effects and AMPs
for the components of the RCS subsystems that are discussed in LRA Section 3.1, evaluated
by the applicant in Table 3.1-1 of the LRA, and addressed by the staff in the GALL Report.

Table 3.1-1

Staff Evaluation Table for RNP Reactor System Components in the GALL Report

GALL Component
Group Description

(Corresponding LRA
Table and AMR No.)

Aging Effect /
Aging Mechanism

AMP in GALL Report AMP in LRA Staff Evaluation

(SER Section)

 RCPB components

(Table 3.1-1, AMR 1)

Cumulative fatigue
damage

TLAA, evaluated in
accordance with 10
CFR 54.21(c)

TLAA for Thermal
Fatigue (Section 4.3 of
the LRA)

Consistent with GALL.
GALL recommends
further evaluation.

(Section 3.1.2.2.1)



1The official title of the ASME ISI Program in the license renewal application for the H.B. Robinson Nulcear Power Plant
is the ASME Section XI, Subsection IWB, IWC, and IWD Program.
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SG shell assembly

(Table 3.1-1, AMR 2)

Loss of material due to
pitting and crevice
corrosion

Inservice Inspection;
Water Chemistry

ASME ISI1

Water Chemistry
Program

Consistent with GALL.
GALL recommends
further evaluation.

 (Section 3.1.2.2.2) 

Pressure vessel ferritic
materials that have a
neutron fluence greater
than 1017 n/cm2 (E>1 MeV)

(Table 3.1-1, AMR 3)

Loss of fracture
toughness due to
neutron irradiation
embrittlement

TLAA, evaluated in
accordance with
Appendix G of 
10 CFR 50 and 
Regulatory Guide (RG)
1.99, Rev. 2

TLAAs for neutron
irradiation embrittlement
(Section 4.2 of the LRA)

Consistent with GALL.
GALL recommends
further evaluation. 

 (Section 3.1.2.2.3)

RV beltline shell and welds

(Table 3.1-1, AMR 4)

Loss of fracture
toughness due to
neutron irradiation
embrittlement

Reactor Vessel
Surveillance

Reactor Vessel
Surveillance Program

Consistent with GALL.
GALL recommends
further evaluation.  

(Section 3.1.2.2.3) 

Westinghouse and B&W
baffle/former bolts

(Table 3.1-1, AMR 5)

Loss of fracture
toughness due to
neutron irradiation
embrittlement and void
swelling 

Plant-specific PWR Vessel Internals
Program

Consistent with GALL.
GALL recommends
further evaluation.

(Section 3.1.2.2.3)
Small bore RCS and
connected systems piping

(Table 3.1-1, AMR 6)

Crack initiation and
growth due to SCC,
IGSCC, and thermal and
mechanical loading

Inservice Inspection;
Water Chemistry;
One-Time Inspection

Water Chemistry
Program, ASME XI,
Inservice Inspection,
Subsections IWB, IWC,
and IWD Program

Consistent with GALL.
GALL recommends
further evaluation.  

(Section 3.1.2.2.4)
Vessel shell

(Table 3.1-1, AMR 7)

Crack growth due to
cyclic loading

TLAA TLAA for evaluating
underclad cracking
(Section 4.3.4 of the
LRA)

Consistent with GALL.
GALL recommends
further evaluation.  

(Section 3.1.2.2.5) 

Reactor internals

(Table 3.1-1, AMR 8)

Changes in dimension
due to void swelling

Plant-specific PWR Vessel Internals
Program

Consistent with GALL.
GALL recommends
further evaluation.  

(Section 3.1.2.2.6)

PWR core support pads,
instrument tubes (bottom
head penetrations),
pressurizer spray heads
and nozzles for the SG
instruments and drains

(Table 3.1-1, AMR 9)

Crack initiation and
growth due to SCC
and/or PWSCC

Plant-specific  Water Chemistry
Program and ASME XI,
Inservice Inspection,
Subsections IWB, IWC,
and IWD Program

Partially consistent with
GALL.  GALL
recommends further
evaluation.

(Section 3.1.2.2.7)

Alternate AMR entries for
core support pads and RV
bottomVHP nozzles are
provided in AMRs 9 and 10
of LRA Table 3.1-2, which
are evaluated in Sections
3.1.2.4.4.2 and 3.1.2.4.4.3
of this SER, respectively;
CASS RCS  piping

(Table 3.1-1, AMR 10) 

Crack initiation and
growth due to SCC 

Plant-specific Water Chemistry
Program

Consistent with GALL.
GALL recommends
further evaluation.

(Section 3.1.2.2.7) 
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Pressurizer instrumentation
penetrations and heater
sheaths and sleeves made
of nickel alloys.

(Table 3.1-1, AMR 11)

Crack initiation and
growth due to PWSCC 

Inservice Inspection;
Water Chemistry

Water Chemistry and
ASME XI, Inservice
Inspection, Subsections
IWB, IWC, and IWD
Program apply even
though the corresponding
components at RNP are
made out of stainless
steel

Consistent with GALL.
GALL recommends
further evaluation.  

(Section 3.1.2.2.7) 

Westinghouse and B&W
baffle/former  bolts

(Table 3.1-1, AMR 12)

Crack initiation and
growth due to SCC and
IASCC

Plant-specific PWR Vessel Internals
Program and Water
Chemistry Program

Consistent with GALL.
GALL recommends
further evaluation.  

(Section 3.1.2.2.8) 
Westinghouse and B&W
baffle/former bolts

(Table 3.1-1, AMR 13)

Loss of preload due to
stress relaxation

Plant-specific ASME XI, Insurance
Inspection, Subsections
IWB, IWC, and IWD
Program and PWR
Vessel Internals Program

Consistent with GALL.
GALL recommends
further evaluation  

(Section 3.1.2.2.9)

SG  feedwater impingement
plate and support

(Table 3.1-1, AMR 14)

Loss of section
thickness due to erosion

Plant-specific Discussion section
indicates that this GALL
AMR is not applicable to
RNP because RNP uses
feed rings with J-nozzles
for the corresponding
component design

Consistent with GALL.
GALL recommends
further evaluation.

(Section 3.1.2.2.10)

SG  tubes, repair sleeves,
and plugs made from Alloy
600

(Table 3.1-1, AMR 15)

Crack initiation and
growth due to PWSCC,
ODSCC, and/or IGA or
loss of material due to
wastage and pitting
corrosion and fretting
and wear; or
deformation due to
corrosion at tube
support plate
intersections

Steam Generator
Tubing Integrity;Water
Chemistry

Steam Generator Tube
Integrity Program and
Water Chemistry
Program

Consistent with GALL.
GALL recommends
further evaluation.

(Section 3.1.2.2.11)

Tube support lattice bars
made of carbon steel

(Table 3.1-1, AMR 16)

Loss of section
thickness due to FAC

Plant-specific RNP indicates that the
GALL AMR for these
components is only
applicable to CE designs
but states AMR 21 of
LRA Table 3.1-1
identifies the SG
components susceptible
to FAC

Consistent with GALL.
GALL recommends
further evaluation.

(Section 3.1.2.2.12) 

Carbon steel tube support
plate

(Table 3.1-1, AMR 17)

Ligament cracking due
to corrosion

Plant-specific Steam Generator Tube
Integrity Program and
Water Chemistry
Program

Consistent with GALL.
GALL recommends
further evaluation.

(Section 3.1.2.2.13)
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SG feedwater inlet ring and
supports

(No corresponding LRA
Table and AMR Item;
however, this GALL Item is
assessed in Section
3.1.2.2.14 of this SER)

Loss of material due to
flow corrosion

CE steam generator
feedwater ring
inspection

N/A - LRA Table 3.1-1
does not include a
corresponding AMR
because GALL Volume 1
states that this AMR is
applicable only to CE
designs; however, this
GALL Item is assessed
in Section 3.1.2.2.14 of
this SER

Consistent with GALL.
GALL recommends
further evaluation.

(The staff evaluates this
AMR as applicable to the
RNP design in Section
3.1.2.2.14)

Reactor vessel closure
studs and stud assembly

(Table 3.1-1, AMR 18 )

Crack initiation and
growth due to SCC
and/or IGSCC

Reactor Head Closure
Studs

Reactor Head Closure
Studs Program

Consistent with GALL.  
(Section 3.1.2.1)

3.1.2.1)Pump casings and
valve bodies made from
CASS

(Table 3.1-1, AMR 19 )

Loss of fracture
toughness due to
thermal aging
embrittlement

Inservice Inspection ASME XI, Inservice
Inspection, Subsection
IWB, IWC, and IWD
Program and evaluation
performed per Thermal
Aging Embrittement of
Cast Austenitic Stainless
Steel (CASS) Program 

Consistent with GALL. 

(Section 3.1.2.1)

CASS piping

(Table 3.1-1, AMR 20 )

Loss of fracture
toughness due to
thermal aging
embrittlement

Thermal Aging
Embrittlement of CASS

Thermal Aging
Embrittlement of CASS
Program and ASME XI,
Inservice Inspection,
Subsections IWB, IWC,
and IWD Program

Consistent with GALL. 

(Section 3.1.2.1)

BWR piping and fittings; SG
components

(Table 3.1-1, AMR 21)

Wall thinning due to
FAC

Flow-Accelerated
Corrosion

Flow-Accelerated
Corrosion Program

Consistent with GALL. 

(Section 3.1.2.1)

RCPB valve closure bolting,
manway and holding
bolting, and closure bolting
in high pressure and high
temperature systems

(Table 3.1-1, AMR 22)

Loss of material due to
wear; loss of preload
due to stress relaxation;
crack initiation and
growth due to cyclic
loading and/or SCC

Bolting Integrity Bolting Integrity Program
with the exception that
the Reactor Head
Closure Studs Program
is used for the RV studs 

Partially consistent with
GALL. 

(Section 3.1.2.1)
Alternate AMR entry for 
the SG primary and
secondary manway bolts
is given in AMR 12 of
LRA Table 3.1-2, which
is assessed in Section
3.1.2.4.6.8 of  this SER. 

CRD nozzle

(Table 3.1-1, AMR 23)

Crack initiation and
growth due to PWSCC

Nickel-Alloy Nozzles
and Penetrations;
Water Chemistry

Nickel-Alloy Nozzle and
Penetrations Program

Consistent with GALL. 

(Section 3.1.2.1)

Reactor vessel nozzles safe
ends and CRD housing;
RCS (except CASS and
bolting)

(Table 3.1-1, AMR 24)

Crack initiation and
growth due to cyclic
loading, and/or SCC and
PWSCC

Inservice Inspection;
Water Chemistry

Water Chemistry
Program; ASME XI,
Inservice Inspection,
Subsections IWB, IWC,
and IWD Program

Consistent with GALL. 

(Section 3.1.2.1)



3-50

RV internals components
made from CASS

(Table 3.1-1, AMR 25)

Loss of fracture
toughness due to
thermal aging, neutron
irradiation
embrittlement, and void
swelling

Thermal aging and
neutron irradiation
embrittlement

PWR Vessel Internals
Program

Partially consistent with
GALL. 

(Section 3.1.2.1)
Alternate AMR entry
justifying use of  the
PWR Vessel Internals
Program for aging
management is given in 
AMR 14 of LRA Table
3.1-2, which is evaluated
in Section 3.1.2.4.5.3 of 
this SER. 

External surfaces of carbon
steel components in RCS
pressure boundary

(Table 3.1-1, AMR 26)

Loss of material due to
boric acid corrosion

Boric Acid Corrosion Boric Acid Corrosion
Program and ASME, XI,
Inservice Inspection,
Subsections IWB, IWC,
and IWD Program

Consistent with GALL. 

(Section 3.1.2.1)

SG secondary manways
and handholes

(Table 3.1-1, AMR 27)

Loss of material due to
erosion

Inservice Inspection N/A - Corresponding
AMR in Table 3.1-1
states the AMR is only
applicable to
once-through SGs

Consistent with GALL. 

(Section 3.1.2.1)

RV internals, RV closure
studs, and core support
pads

(Table 3.1-1, AMR 28)

Loss of material due to
wear

Inservice Inspection Reactor Vessel Head
Closure Studs Program
for RV studs; Flux
Thimble Tube Eddy
Current Program for flux
thimble tubes; and ASME
XI, Inservice Inspection,
Subsections IWB, IWC,
and IWD Program for
wear in RV internal
components

Consistent with GALL. 

(Section 3.1.2.1) 

Pressurizer integral support

(Table 3.1-1, AMR 29)

Crack initiation and
growth due to cyclic
loading

Inservice Inspection,
loose parts monitoring
and/or neutron noise
monitoring

ASME XI, Inservice
Inspection, Subsections
IWB, IWC, and IWD
Program

Consistent with GALL. 

(Section 3.1.2.1) 

Westinghouse upper and
lower internal assemblies 

(Table 3.1-1, AMR 30)

Loss of preload due to
stress relaxation

Inservice Inspection;
loose part and/or
neutron noise
monitoring

PWR Vessel Internals
Program and ASME XI,
Inservice Inspection,
Subsections IWB, IWC,
and IWD I Program. 

Partially consistent with
GALL.

(Section 3.1.2.1)
Alternate AMR entry for
justifying use of the PWR
Vessel Internal Program
for aging management is
given  in Item 15 of LRA
Table 3.1-2, which is
evaluated in Section
3.1.2.4.5.4 of this SER

RV internals in fuel zone
region, with the exception of
B&W and Westinghouse
baffle bolts

(Table 3.1-1, AMR 31)

Loss of fracture
toughness due to 
neutron irradiation
embrittlement and void
swelling

PWR Vessel Internals;
Water Chemistry

PWR Vessel Internals
Program; Water
Chemistry Program

Consistent with GALL. 

(Section 3.1.2.1)

SG upper and lower heads;
tubesheets; primary nozzles
and safe–ends

(Table 3.1-1, AMR 32)

Crack initiation and
growth due to SCC,
PWSCC, and/or IASCC

Inservice Inspection;
Water Chemistry

ASME XI, Inservice
Inspection, Subsections
IWB, IWC, and IWD
Program; Water
Chemistry Program

Consistent with GALL. 

(Section 3.1.2.1)
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RV internals, with the
exception of B&W and
Westinghouse baffle/
former bolts

(Table 3.1-1, AMR 33)

Crack initiation and
growth due to SCC and
IASCC

PWR Vessel Internals;
Water Chemistry

PWR Vessel Internals
Program; Water
Chemistry Program

Consistent with GALL. 

(Section 3.1.2.1)

RV closure studs and stud
assembly

(Table 3.1-1, AMR 34)

Loss of material due to
wear

Reactor Head Closure
Studs

Reactor Head Closure
Studs Program

Consistent with GALL. 

(Section 3.1.2.1)

 RV
internals–Westinghouse
upper and lower internal
assemblies and CE bolts
and tie rods

(Table 3.1-1, AMR 35)

Loss of preload due to
stress relaxation

Inservice Inspection;
Loose Part Monitoring 

PWR Vessel Internal
Program and ASME XI,
Inservice Inspection,
Subsections IWB, IWC,
and IWD Program

Partially consistent with
GALL. 

(Section 3.1.2.1)
Alternate AMR justifying
the PWR Vessel Internal
Program and ASME ISI
Program as alternative
AMPs for aging
management is provided
in Item 15 of LRA Table
3.1-2 which is evaluated
in Section 3.1.2.4.5.4 of
this SER

3.1.2.1 Aging Management Evaluations in the GALL Report That Are Relied On for License
Renewal, and Which Do not Require Further Evaluation

For component groups evaluated in GALL for which the applicant has claimed consistency with
GALL, and for which GALL does not recommend further evaluation, the staff evaluated the
AMRs given in Items 18-35 of LRA Table 3.1-1 against the AMRs in the staff’s corresponding
commodity group items of GALL Section IV, Volume 2, in order to determine whether the
applicant’s AMRs were consistent with or more conservative than those evaluated in the GALL
Report.  The staff assessments of the specific AMRs given in AMR Items 18-35 of LRA Table
3.1-1 are discussed in the subsections that follow.

The applicant provided its AMRs for its commodity group components that the applicant had
claimed are consistent with GALL, but for which the SRP-LR and GALL recommend are in need
of further evaluation in AMR Items 1–17 of Table 3.1-1 of the LRA.  These AMRs correspond to
the AMRs that are listed and defined in Rows 1–17 of Table 3.1-1 of this SER.  The staff
evaluates these AMRs in Sections 3.1.2.2.1 through 3.1.2.2.13 of this SER.  In addition, as part
of its review, the staff concluded that loss of material in the SG feedwater inlet ring and
supports could be another AMR that should be given additional analysis.  This additional AMR
corresponds to the AMR that is defined in Row 18 in Table 3.1-1 of this SER.  The staff
evaluates this additional AMR item in Section 3.1.2.2.14 of this SER.   Section 3.1.2.2.15
provides the staff’s general conclusions for Section 3.1.2.2 of the SER.

Item 18–RV studs and stud assembly–crack initiation and growth by SCC and/or IGSCC -
corresponding GALL-2 entry for Westinghouse-designed PWRs is IV.A2.1-c

The scope of AMR Item 18 of LRA Table 3.1-1 (page 3.1-18 of the LRA) evaluates the potential
for stress-corrosion cracking (SCC)/Intergranular stress-corrosion cracking (IGSCC) to occur in
the RV studs and stud assembly.  Carolina Power and Light Company (CP&L) states that SCC
is not an applicable effect for Alloy 4140 steels (i.e., quenched and tempered low alloy steel
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conforming to Specification SA 193 for Grade B7 steels) because the minimum yield strength
for the materials is less than 150 kilogram per square inch (ksi).  Minimum yield strength is not
a material property but rather an acceptance criterion in ASME Material Specification SA-193
that must be met for SA-193, Grade B7 steels used for bolting components.  For these
materials, SA-193 specifies 105 ksi as the minimum yield strength to which  SA-193, Grade B7
materials must conform.  In the staff’s generic SER on WCAP-14574 for license renewal of
PWR pressurizer components, dated August 7, 2000 (ADAMS Accession Number
ML003738981), the staff concluded that SCC in these materials may be minimized if yield
strengths for the bolts were held to less than 150 ksi or if hardness for the bolts were
maintained to less that 32 on a Rockwell C hardness scale.  Therefore, in the generic SE, the
staff stated that an applicant for license renewal may conclude that SCC is not an applicable
effect for SA-193, Grade B7 steels used in bolting components if the applicant could
demonstrate that the yield strengths for the bolting components were controlled to less than150
ksi or if the hardness for the bolts were controlled to less than 32 on a Rockwell C hardness
scale.

In RAI 3.1.2.1-1, the staff requested confirmation that the intent of the discussion section for
Item 18 of Table 3.1-1 of the LRA is to state that CP&L has confirmed that the yield strengths
for the RV bolts are within the 105—150 ksi range.  In the RAI, the staff informed the applicant
that if this were the intent of the discussion section, AMR Item 18 of LRA Table 3.1-1 is
consistent with GALL.

In its response to RAI 3.1.2.1-1, the applicant stated that the RV head closure studs are made
from SA 540, Grade B23 or B24 bolting materials and clarified that AMR Item 18 of Table 3.1-1
has been updated to identify cracking as an applicable aging effect for the RV closure studs. 
The applicant also stated that it will use the Reactor Head Closure Studs Program to manage
cracking that may occur in the RV closure studs.  This response is consistent with GALL
commodity group item IV.A2.1-c and is therefore acceptable

Item 19–RCS CASS pump casings and valve bodies–loss of fracture toughness due to thermal
aging–corresponding GALL-2 entries are IV.C2.3-c and IV.C2.4-c.

The scope of AMR Item 19 of LRA Table 3.1-1 (page 3.1-19 of the LRA) evaluates the effect of
thermal aging on the fracture toughness properties of RCS pump casings and valve bodies
made from CASS.  In its review of AMR Item 19 of LRA 3.1-1, the staff determined that the
description in the discussion section of the AMR was consistent with guidance provided in AMR
Items IV.C2.3-c and IV.C2.4-c of GALL, Volume 2, and is therefore acceptable. 

Item 20–RCS CASS piping–loss of fracture toughness due to thermal aging–corresponding
GALL-2 entries are IVC2.1-f, IV.C2.2-e, and IV.C2.5-l.

The scope of AMR Item 20 of LRA Table 3.1-1 (page 3.1-20 of the LRA) evaluates loss of
fracture toughness due to thermal aging in RCS piping components made from CASS.  In its
review of AMR Item 20 of LRA 3.1-1, the staff determined that the description in the discussion
section of the AMR was consistent with guidance provided in AMR Items IVC2.1-f, IV.C2.2-e,
and IV.C2.5-l of GALL, Volume 2, and is therefore acceptable.  The results of the staff’s
evaluation of the effect of thermal aging on the leak-before-break analysis for the RCS piping is
given in Section 4.6.1 of this SER.
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Item 21–Steam generator components susceptible to FAC–corresponding GALL-2 entry is 
IV.D1.1-d, IV.D1.2-h, IV.D1.3-a

The scope of AMR Item 21 of LRA Table 3.1-1 (Page 3.1-20 of the LRA) evaluates SG
components that are susceptible to flow-accelerated corrosion (FAC).  For recirculating SGs,
the SG commodity groups susceptible to FAC are covered by the scope of the AMRs for
commodity group items IV.D1.1-d (pressure boundary and structural SG commodity groups),
IV.D1.2-h (SG tube bundle commodity group), and IV.D1.3-a (upper SG assembly and
separators commodity group) of GALL, Volume 2, and include GALL components IV.D1.1.2,
"steam nozzle and safe-end;" IV.D1.1.5, "feedwater nozzle and safe-end;" IV.D1.2.2, "SG tube
support lattice bars;" and IV.D1.3.1, "feedwater inlet ring and support."

In RAI 3.1.2.1-2, the staff requested clarification of the exact SG components that are covered
within the scope of AMR Item 21 of Table 3.1-1 and are susceptible to FAC, and a technical
basis as to why the AMR for the components within the scope of AMR Item 21 was considered
to be consistent with the AMRs for commodity group items IV.D1.1-d, IV.D1.2-h, and IV.D1.3-a
of GALL, Volume 2. 

In its response to RAI 3.1.2.1-2, dated April 28, 2003, the applicant stated that, as noted in LRA
Table 3.1-1, Item 16, the subcomponents of the SG that are part of LRA Table 3.1-1, ltem 21,
include the steam nozzle and the feedwater nozzle and its associated SG feedwater nozzle
thermal sleeve.  As can be seen in GALL, page IV.D1-10, Item D1.2.2, tube support lattice bars
are part of a Combustion Engineering (CE) design and are not applicable to RNP because RNP
is a Westinghouse NSSS plant.  Also, GALL Item IV.D1.3.1, feedwater inlet ring and support,”
has no license renewal intended function and is therefore not in scope.  The staff finds the
applicant’s response to RAI 3.1.2.1-2 acceptable because the applicant provided the SG
components that are susceptible to FAC.  Therefore, for the in-scope components, Item 21 of
LRA Table 3.1-1 is consistent with GALL. 

Item 22—Loss of material due to wear, crack initiation and growth (fatigue/SCC), and loss of
preload in RCS bolting other than the RV closure studs and stud assembly—corresponding
GALL-2 entries are IV.A2.2-e, IV.A2.2-f, IV.A2.2-g, IV.C2.3-d, IV.C2.3-e, IV.C2.3-g, IV.C2.4-d,
IV.C2.4-e, IV.C2.4-g, IV.C2.5-n, IV.C2.5-p, IV.D1.1-f, and IV.D1.1-l

In AMR Item 22 of LRA Table 3.1-1 (pages 3.1-21 and 3.1-22 of the LRA), the applicant
evaluates whether or not loss of material due to wear, crack initiation and growth due to fatigue
or SCC, and loss of preload due to stress relaxation are applicable aging effects for RCS
bolting other than that used to secure the RV stud assembly (i.e., except for the RV closure
studs).  The staff’s evaluation of the applicant’s AMR analyses for the RCS bolting, other than
that used to secure the RV stud assembly, is given in the italicized subsection titles that follow. 
The staff’s specific evaluation of the aging effects for the bolts used to secure the SG  and
secondary manway and handholes is given in the last italicized subsection title for this AMR
Item. 

Aging of RCS bolting materials other than the RV closure head studs and the SG primary and
secondary manway and handhole bolts–Management of loss of material due to wear.

The staff’s AMR evaluations for GALL commodity group item IV.A2.2-f identifies that loss
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material due to wear is an applicable aging effect for control rod drive (CRD) head penetration
flange bolting (GALL component A2.2.3).  In AMR Item 22 of LRA Table 3.1-1, the applicant
concludes that, with the exception of the bolts used to secure the primary and secondary
manways in the SGs, loss of material due to wear is an applicable aging effect for all RCS
Class 1 bolting components and RCS Class 2 bolting components greater than 2 inches in
diameter.  The applicant has expanded the applicability of this aging effect to all components
within the scope of AMR 22 to LRA Table 3.1-1, other than the SG primary and secondary
manway and handhole bolting.  The assessment in AMR Item 22 of LRA Table 3.1-1, which
evaluates loss of material due to wear, applies to more RCS bolting components than are
identified in Section IV of GALL, Volume 2, and is therefore more conservative than GALL and
is acceptable.  The applicant credits the Bolting Integrity Program for managing wear in these
components.  This is consistent with the AMP credited in the AMR analysis for GALL
commodity group IV.A2.2-f and is also acceptable.

Aging of RCS bolting materials other than the RV closure head studs and the SG primary and
secondary manway and handhole bolts–Management of crack initiation and growth due to
SCC.  

The staff’s AMR evaluations for GALL commodity group items IV.A2.2-e, IV.C2.3-e, IV.C2.4-e,
IV.C2.5-n, and IV.D1.1-l identify the crack initiation and growth due to SCC as an applicable
effect for control rod drive mechanism (CRDM) flange bolts (GALL component IV.A2.2.3), RCP
bolts (GALL component IV.C2.3.3), RCS valve bolting (GALL component IV.C2.4.3),
pressurizer manway and flange bolting (GALL component IV.C2.5.9), and SG primary manway
bolting (GALL component IV.D1.1.11).  In AMR Item 22 of LRA Table 3.1-1, the applicant
stated that SCC is not an applicable aging effect that needs to be managed for the bolting
material in the RCS because the applicant controls the yield strengths for the procured bolting
materials to less than 150 ksi.  This is a deviation from the corresponding AMR evaluations in
Section IV of GALL, Volume 2.  The staff evaluates this deviation from GALL in the following
paragraph.

The staff has used 150 ksi as the threshold for initiation of SCC in high strength bolting
materials (i.e., quenched and tempered low-alloy steel grades, martensitic stainless steel
grades or precipitation hardened stainless steel grades).  The staff considers that SCC will not
be an applicable aging effect for high strength martensitic or precipitation hardened stainless
steel bolting materials if the yield strengths for the procured materials are below 150 ksi bolting
materials or if the hardness values for the procured materials are less than a value of 32 on a
Rockwell C hardness scale.  SA 193, Grade B7 steel is an example of a material to which this
criterion has been applied.  The staff concurs that SCC will not be applicable if the yield
strengths cited in the procurement documents for  martensitic or precipitation hardened
stainless steel bolts are less than 150 ksi.  However, the staff has not used the 150 ksi criterion
as a basis for concluding that SCC is not applicable to carbon steel bolting materials.  The staff
is seeking confirmation whether or not there is any plant-specific or generic industry experience
that supports the conclusion that crack initiation and growth due to SCC is an applicable aging
effect for carbon steel bolting materials in the RCS.  If industry experience does support that
crack initiation and growth due to SCC is an applicable aging effect for carbon steel bolting, an
aging management program will be proposed to manage this effect.  This is Confirmatory Item
3.1.2.1-1, Part 1.  
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Aging of RCS bolting materials other than the RV closure head studs and the SG primary and
secondary manway and handhole bolts –Management of crack initiation and growth due to
thermal fatigue (cumulative fatigue damage)

The staff’s AMR evaluations for GALL commodity group items IV.C2.3-d and IV.C2.4-d identify
that cumulative fatigue damage is an applicable effect for RCP bolts (GALL component
IV.C2.3.3) and RCS valve bolting (GALL component IV.C2.4.3). The applicant’s evaluation
discussion for AMR 22 of LRA Table 3.1-1 did not address whether cumulative damage from
thermal fatigue is an applicable aging effect for the RCS bolting other than the bolting (studs)
used to secure the RV head closure assembly and the SG primary and secondary manways
and handholes.  In RAI 3.1-2.1-3, the staff requested, in part, that the applicant provide a
technical basis for concluding that thermal fatigue is not considered to be an applicable aging
effect for all RCS bolting other than that used to secure the RV head closure assembly and the
SG primary and secondary manways and handholes.  In its response to RAI 3.1.2.1-3, the
applicant stated, in part, that the discussion for AMR Item 22 of LRA Table 3.1-1 was not meant
to imply that cumulative damage from thermal fatigue is not an applicable aging effect for the
RCS bolting.  The applicant clarified that cumulative damage due to thermal fatigue is identified
as an aging effect for RCPB bolting, and evaluated in one of the time-limited aging analyses
(TLAAs) for the application (refer to Section 4.3 of the SER). 

The applicant’s response clarifies that cumulative fatigue damage of the RCS bolting (other
than that used to secure the RV head closure assembly and the SG primary and secondary
manways and handholes) has been adequately evaluated and addressed by the applicant, as
given in AMR 1 of LRA Table 3.1-1 and in the applicant’s TLAA for thermal fatigue, as given in
Section 4.3 of the application.  Based on this review, the staff concludes that the applicant’s
basis for managing cumulative damage due to thermal fatigue in the RCS bolting (other than
that used to secure the RV head closure assembly and the SG primary and secondary
manways and handholes) is acceptable, and this portion of RAI 3.1.2.1-3 is resolved.  The staff
evaluates AMR 1 of LRA Table 3.1-1 and cumulative damage due to thermal fatigue in Section
3.1.2.2.1 of this SER.  The staff evaluates the applicant’s TLAA for thermal fatigue of Class 1
and Class 2 components in Section 4.3 of this SER.

Aging of RCS bolting materials other than the RV closure head studs and the SG primary and
secondary manway and handhole bolts–Management of loss of preload due to stress relaxation

The staff’s AMR evaluations for GALL commodity group items IV.A2.2-f, IV.C2.3-g, and
IV.C2.4-g identify the loss of preload due to stress relaxation as an applicable effect for CRDM
flange bolts (GALL component IV.A2.2.3), RCP bolts (GALL component IV.C2.3.3), and RCS
valve bolting (GALL component IV.C2.4.3).  In AMR Item 22 of LRA Table 3.1-1, the applicant
concludes that, with the exception of the bolts used to secure the primary and secondary
manways in the SGs, loss of preload due to stress relaxation is an applicable aging effect for all
RCS Class 1 bolting components and RCS Class 2 bolting components greater than 2 inches in
diameter.  In its response to RAI 3.1.2.1-3, the applicant provided additional information
regarding its AMP for managing stress relaxation in these components.

Loss of pre-load of mechanical flanged joints, valve body-to-bonnet joints, and pressure retaining
bolting associated with pumps or other process components can occur due to settling of mating
surfaces, relaxation after cyclic loading, gasket creep, and loss of gasket compression due to
differential thermal expansion. RNP has developed a bolting and torque program based on EPRI
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guidance that considers material properties,  joint and gasket design, and service requirements in
specifying torque and closure requirements.

The assessment in AMR Item 22 of LRA Table 3.1-1 evaluating loss of preload due to stress
relaxation applies to more RCS bolting components than are identified in Section IV of GALL,
Volume 2, and is therefore more conservative than GALL and is acceptable.  The applicant
credits the Bolting Integrity Program for managing wear in these components.  This is
consistent with the AMP credited in the AMR analysis for GALL commodity group IV.A2.2-f and
is also acceptable.  However, in its response to RAI 3.1.2.1-3, the applicant concluded . . . loss
of pre-load due to stress relaxation is not an aging effect requiring management for RCPB valve
closure bolting, manway and holding bolting, or other closure bolting in high pressure and high
temperature systems.”

The staff has the following issue with the applicant’s response to RAI 3.1.2.1-1 as it pertains to
managing loss of preload due to stress relaxation in the Class 1 RCS valve bolting (i.e., RCPB
valve closure bolting) and other closure bolting in high pressure and high temperature
systems.”  The applicant’s response to RAI 3.1.2.1-3 states that stress relaxation is not
applicable to valve closure bolting in the RCP boundary (i.e., RCPB valve bolting) and other
closure bolting in high pressure and high temperature systems.”  However, the applicant’s
discussion for AMR 22 of LRA Table 3.1-1 states that the Bolting Integrity Program is applicable
to all RCPB bolting except RV studs for which the Reactor Head Closure Studs Program
applies, and that the Bolting Integrity Program relies on the ASME Section XI, Inservice
Inspection, Subsections IWB, IWC, and IWD Program to assure that aging effects associated
with wear and stress relaxation are managed for RCS Class 1 closure bolting and for Class 2
bolting greater than 2 inches in diameter.  The applicant’s discussion for AMR 22 of LRA Table
3.1-1 did not indicate that the applicant was exempting stress relaxation as an applicable aging
effect for the RCPB valve bolting or other closure bolting in high pressure and high
temperature systems.”  Therefore, the staff concludes that the applicant’s response to RAI
3.1.2.1-3, as it pertains to the management of stress relaxation in the RCPB valve bolting or
other closure bolting in high pressure and high temperature systems,” contradicts the

applicant’s discussion for AMR 22 of LRA Table 3.1-1.  The staff requests confirmation that,
other than SCC, the aging effects identified in AMR 22 of LRA Table 3.1-1 are still applicable to
the RCS bolting within the scope of the commodity group, other than the SG  primary and
secondary manway and handhole bolting.  The applicant should explain the contradiction in the
RAI response and the information in AMR 22 of LRA Table 3.1-1.  This is Confirmatory Item
3.1.2.1-1, Part 2.

The applicant also credits the preventive maintenance (PM) activities for managing loss of
preload due to stress relaxation in the RCP bolts.  This is a supplemental AMP to those credited
for managing stress relaxation in commodity group item IV.C2.3-g and is acceptable.   

Management of aging effects for the SG primary and secondary manway and handhole bolts
other than SCC

The applicant stated that loss of material due to aggressive chemical attack (i.e., boric acid
corrosion from leaks of the primary coolant) and crack initiation and growth due to thermal
fatigue are the only applicable aging effects for the SG primary and secondary manway bolts
and that the alternate AMR in AMR Item 12 of LRA Table 3.1-2 assesses aging in these
components in further detail.  The applicant credits the Boric Acid Corrosion Program with
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managing loss of material due to chemical attack in SG primary and secondary manway bolts. 
The applicant credits its TLAA for thermal fatigue, as given in Section 4.3 of the LRA, with
managing cracking of the SG primary and secondary manway bolts as a result of thermal
fatigue.  The staff evaluates AMR 12 of LRA Table 3.1-2 and management of stress relaxation
and thermal fatigue in the SG primary and secondary manway and handhole bolts in Section
3.1.2.4.6.8 of this SER.  The staff evaluates the applicant’s TLAA for thermal fatigue of ASME
Class 1 and Class 2 materials in Section 4.3 of this SER.  The staff evaluates the Boric Acid
Corrosion Program in Section 3.0.3.4 of this SER.

The staff's AMR evaluations for GALL commodity group item IV.D1.1-f identify that stress
relaxation is an applicable aging for SG secondary manway and handhole bolting (GALL
component D1.1.7).  The applicant's discussion in AMR 22 implies that loss of material due to
wear and loss of preload due to stress relaxation are not applicable aging effects for the bolts
used to secure the primary and secondary SG manways.  In RAI 3.1.2.1-3, the staff requested
a technical basis for the applicant's conclusion that loss of material due to wear and loss of
preload due to stress relaxation are not applicable aging effects for the bolts used to secure the
primary and secondary SG manways and handholes.  There are no SG primary handholes, only
manways.

In its response to RAI 3.1.2.1-3, dated April 28, 2003, the applicant stated that in LRA Table
3.1-1, Item 22, the applicable aging effects for the SG primary and secondary closure bolts are
"cracking from thermal fatigue" and "loss of mechanical closure integrity from loss of material
due to aggressive chemical attack."  The applicant stated that loss of material due to wear is
not identified by GALL as an aging effect requiring management for the SG primary and
secondary SG manway closure bolting (refer to GALL commodity groups IV.D1.1-f and
IV.D1.1-l).  Consistent with GALL, the staff agrees that wear is not considered applicable to
RNP SG manway bolting.

However, as stated previously, the AMR analysis for GALL commodity group IV.D1.1-f does
identify that loss of preload due to stress relaxation is an applicable aging effect for SG
secondary manway and handhole bolting.  In its response to RAI 3.1.2.1-3, the applicant stated
that it recognizes that loss of preload due to stress relaxation can occur in these secondary side
SG components.  However, contrary to this determination, the applicant concluded that loss of
preload due to stress relaxation is not an aging effect requiring management for RCPB valve
closure bolting, SG manway and holding bolting, or other closure bolting in high pressure and
high temperature systems. 

The staff has an issue with the applicant's response to RAI 3.1.2.1-3 as it pertains to whether or
not stress relaxation needs to be managed in the steam generator (SG) primary and secondary
manway and handhole bolts.  In its response to RAI 3.1.2.1-3, the applicant states that it
recognizes that stress relaxation can occur in the SG manway and handhole bolting, at least for
the bolting on the secondary side of the SGs, and states that a Bolting and Torque Program
has been developed to enable the applicant to determine the closure and torque requirements
for RCS closure bolting.  GALL IV. D.1.1.7 identifies that loss of pre-load due to stress
relaxation is an aging effect for the SG secondary manway and handhole bolting and GALL
XI.M18, "Bolting Integrity", is the AMP to manage this aging effect.  As required by 10 CFR
54.21(1), license renewal applicants must perform AMRs and identify all applicable aging
effects for passive components within the scope of license renewal.  The SG primary and
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secondary manway and handhole bolts are passive components within the scope of license
renewal.  The applicant has stated that stress relaxation is an applicable aging effect for the SG
secondary manway and handhole bolting; therefore, the applicant is required by 10 CFR
54.21(a)(3) to propose an AMP to manage the aging effect.  The staff also requests the
applicant to provide technical justification as to why loss of preload stress relaxation does not
have to be managed for the primary SG manway bolts in the same manner as for the SG
secondary side bolting.  In subsequent discussions with the NRC staff to resolve this issue, the
applicant stated that the RNP bolting integrity program in LRA Section B.3.4 will be applied to
the pressure retaining bolting for the primary and secondary side of the steam generators
because the RNP bolting integrity program can be relied upon to prevent the loss of preload
and that the RNP bolting integrity program will not take exception to the Scope of Program in
GALL XI.M18, “Bolting Integrity”.  The staff evaluates the RNP bolting integrity program in
Section 3.0.3 of this SER.  The staff finds the applicant’s resolution of the issue acceptable
because the applicant credits its bolting integrity program to manage loss of preload due to
stress relaxation in the SG primary and secondary manway and handhole bolts.   However, the
applicant needs to submit its resolution under oath and affirmation; therefore, this is
Confirmatory Item 3.1.2.1-1, Part 3.

[Conclusions for the staff’s evaluation of AMR 22 of LRA Table 3.1-1]

The staff has reviewed AMR Item 22 of LRA Table 3.1-1, as amended by the information in the
applicant's response to RAI 3.1.2.1-3 and as the information pertains to aging management of
loss of preload due to stress relaxation, crack initiation and growth due to thermal fatigue and/or
SCC, and loss of material due to wear in RCS bolting at RNP.  The staff cannot at this time
conclude that AMR Item 22 of LRA Table 3.1-1 and the applicant's response to RAI 3.1.2.1-3
are acceptable because the applicant needs to provide (1) additional confirmatory information
to support the conclusion that SCC does not need to be managed for carbon steel or low alloy
steel bolting in the RCS and (2) additional confirmatory information to support the conclusion
that loss of preload due to stress relaxation needs to be managed by an AMP for the bolting
components within the scope of this AMR.  Pursuant to 10 CFR 54.21(a)(3), the staff requires
acceptable resolution of Confirmatory Item 3.1.2.1-1, Parts 1, 2, and 3 to conclude that AMR
Item 22 of LRA Table 3.1-1 is acceptable.

Item 23—Crack initiation and growth due to PWSCC in RCS CRDM nozzles—corresponding
GALL-2 entries are IV.A2.2-a and IV.A2.7-b

AMR Item 23 of LRA Table 3.1-1 (page 3.1-22 of the LRA) evaluates the potential for crack
initiation and growth by PWSCC to affect the structural integrity of RV head penetration nozzles
made from Alloy 600.  In this AMR, the applicant identifies that crack initiation and growth by
PWSCC is applicable to the CRDM nozzles fabricated from Alloy 600 and proposes to use the
Nickel-Alloy Nozzle and Penetrations Program and the Water Chemistry Program to manage
this effect.  The staff determined that AMR Item 23 of LRA Table 3.1-1 was consistent with the
corresponding AMR for CRDM nozzles in Item IV.A2.2-a of GALL-2.   However, in RAI
3.1.2.1-4, the staff requested clarification as to whether components within the scope of AMR
Item 23 include the RV head vent nozzle or RV head instrumentation nozzles at RNP.   

In its response to RAI 3.1.2.1-4, dated April 28, 2003, the applicant stated that it did not take
any exceptions to GALL, Volume 2, commodity group items IV.A2.2-a (which bounds
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commodity group component IV.A2.2.1, CRDM nozzle) and IV.A.2.2-b (which bounds
commodity group component IV.A2.2.2, CRDM housing).  The applicant’s response to RAI
3.1.2.1-4 is acceptable because it clarifies that the RV head vent pipe and instrumentation
tubes are within the scope of the commodity group evaluated in AMR 23 of LRA Table 3.1-1. 
Based on this review, the staff concludes that AMR 23 of LRA Table 3.1-1 is consistent with the
corresponding AMR in commodity group item IV.A2.2-a and IV.A2.2-b of GALL, Volume 2, and
is acceptable.  RAI 3.1.2.1-4 is resolved.  

The staff evaluates the ability of the Alloy 600 Inspection Program to detect and manage
PWSCC in the RNP VHP nozzles fabricated from Alloy 600 and to address the impacts of the
Davis Besse VHP nozzle cracking on the Alloy 600 Inspection Program in Section 3.1.2.3.2.2.

Item 24—Crack initiation and growth (SCC, PWSCC, and/or cyclic loading) in RCS nozzle
safe-ends, CRDM housings, and RCS components other than bolting materials or RCS
components made from CASS—corresponding GALL-2 entries are IV.A2.2-b, IV.A2.4-b,
IV.C2.1-c, IV.C2.2-f, IV.C2.5-c, IV.C2.5-g, IV.C2.5-h, IV.C2.5-m, IV.C2.5-r, and IV.C2.6-c

AMR Item 24 of LRA Table 3.1-1 (page 3.1-22 of the LRA ) evaluates whether crack initiation
and growth due to cyclic loading, SCC, and/or PWSCC are applicable to the RCS nozzle
safe-ends, CRDM housings, and RCS components other than bolting materials or RCS
components made from CASS.  In this AMR, the applicant concludes that crack initiation and
growth due to cyclic loading, SCC, and/or PWSCC are aging effects that need to be managed
in these components during the extended period of operation and credits the ASME Code
Section XI, Inservice Inspection, Subsections IWB, IWC, and IWD Program and Water
Chemistry Program with managing these aging effects.  The AMRs in commodity group items
IV.A2.2-b, IV.A2.4-b, IV.C2.1-c, IV.C2.2-f, IV.C2.5-c, IV.C2.5-g, IV.C2.5-h, IV.C2.5-m,
IV.C2.5-r, and IV.C2.6-c of GALL, Volume 2, provide the staff’s corresponding AMR for
managing crack initiation and growth due to cyclic loading, SCC, and/or PWSCC in the RCS
nozzle safe-ends, CRDM housings, and RCS components other than bolting materials or RCS
components made from CASS.  

In RAI 3.1.2.1-5, the staff asked the applicant to discuss how the AMR analysis in Item 24 of
LRA Table 3.1-1 addressed the potential implications and lessons learned from the V.C.
Summer hot-leg nozzle cracking, and specifically how the applicant’s AMR analysis  resolved
potential issues identified in IN 2000-17; 2000-17, Supplement 1; and 2000-17, Supplement 2,
(dated October 18, 2000, November 16, 2000, and February 28, 2001, respectively), as they
related to the Summer cracking event.

The applicant’s response to RAI 3.1.2.1-5 clarifies that the V.C. Summer issue was considered
in the Alloy 600 Strategic Plan.  As a result of the V.C. Summer issue, the 10-year ISI
volumetric examinations performed during RFO-20 for the RCS hot-leg safe-end nozzle welds
were enhanced to incorporate lessons learned from the V.C Summer cracking event.  No
reportable indications were found as a result of these inspections.  The applicant’s response
indicates that the follow up inspections for the RC hot-leg safe-end nozzle welds will be
performed as a part of the ongoing Alloy 600 management strategy. 

The applicant’s response to RAI 3.1.2.1-5 implies that the follow up inspections of the RNP
hot-leg safe-end nozzle welds will incorporate any pertinent recommendations from



2This would include requirements that are imposed the process of rulemaking (10 CFR Part 2, Subpart H)
or the issuance of orders (10 CFR Part 2, Subpart B, Paragraph §2.202).  For the imposition of additional
requirements needed for resolution of 10 CFR Part 50 issues, these processes would have to be in conformance
with the backfit provisions of 10 CFR 50.109.
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industry-wide working groups on Alloy 600 degradation which are acceptable to the NRC.  The
staff’s review of the applicant’s response to RAI B.4.1-1 indicates that the applicant has
committed to continued participation in the Westinghouse Owner’s Group (WOG) and EPRI
Material Reliability Project (MRP) activities on nickel-based alloys (refer to Item 31 of
Attachment II to Serial RNP-RA/03-0031).  The applicant’s commitment includes a commitment
to implement any augmented activities that may be recommended by the WOG or the
EPRI–MRP to address PWSCC of Inconel components and welds, as approved by the NRC, or
any further requirements that may be imposed by the staff to resolve the issue of PWSCC in
Class 1 Inconel base metal or weld components.2  This commitment also includes a
commitment to submit, for review and approval, CP&L’s inspection plan for the Nickel-Alloy
Nozzle and Penetrations Program, as it will be implemented from the applicant’s participation in
industry initiatives, prior to July 31, 2009.  This commitment will permit ample time for the staff
to resolve any implementation or technical issues on the AMP, as it relates to the management
of crack initiation and growth in the Alloy 82/182 hot-leg safe-end nozzle welds.  The applicant’s
commitments for the Nickel-Alloy Nozzle and Penetrations Program will also ensure that the
implementation of the AMP will be capable of managing PWSCC in Class 1 nickel-based alloy
components during the extended period of operation for RNP.  Based on this analysis and the
commitments provided by the applicant, the staff concludes that AMR Item 24 of LRA Table
3.1-1 is consistent with the staff’s corresponding AMR in commodity group item IV.C2.2-f of
GALL, Volume 2.  The staff therefore concludes that AMR Item 24 of LRA Table 3.1-1 is
acceptable and no further assessment of this AMR is necessary.   

Item 25—Loss of fracture toughness (thermal aging or neutron irradiation embrittlement )  in
reactor vessel internal CASS components—applicable GALL-2 entries for Westinghouse
internals are IV.B2.1-g and IV.B2.5-m

AMR 25 of LRA Table 3.1-1 evaluates whether or not loss of fracture toughness due to thermal
aging or neutron irradiation embrittlement and void swelling are applicable aging effects for RV
internal components made from CASS.   In the discussion section of AMR 25 of LRA Table
3.1-1, the applicant states that the AMR analysis for this commodity group is not consistent with
GALL.  The applicant states that loss of fracture toughness in CASS RV internal components is
addressed in AMR Item 14 of LRA Table 3.1-2.  The applicant credits the PWR Vessel Internals
Program with managing these aging effects.  The staff evaluates Item 8 of Table 3.1-1 in
Section 3.1.2.2.6 of this SER.  The staff evaluates AMR Item 14 of LRA Table 3.1-2 in Section
3.1.2.4.5.3 of this SER.  The staff evaluates the ability of the PWR Vessel Internals Program to
manage void swelling and loss of fracture toughness in CASS in Section 3.1.2.3.4.2 of this
SER.  The staff concludes that AMR 25 of LRA Table 3.1-1 is acceptable because it clarifies
which AMR items in the application actually provide the applicant’s AMRs for managing void
swelling and loss of fracture toughness for the RV internals made from CASS.
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Item 26—External surfaces of carbon steel components in the reactor coolant pressure
boundary —applicable items in GALL-2 for Westinghouse plants are IV.A2.1-a, IV.A2.5-e,
IV.A2.8-b, IV.C2.1-d, IV.C2.2-d, IV.C2.3-f, IV.C2.4-f, IV.C2.5-b, IV.C2.5-o, IV.C2.5-u, IV.C2.6-b,
IV.D1.1-g, and IV.D1.1-k

AMR Item 26 of LRA Table 3.1-1 evaluates whether or not loss of material due to aggressive
chemical attack is an applicable aging effect for the external surfaces of carbon steel or low
alloy steel components in the RCPB.  In this AMR, the applicant identified that corrosion due to
potential exposure to concentrated boric acid is an applicable aging effect for the external
surfaces of all carbon steel components in the RCPB, and that the Boric Acid Wastage
Program will be used to manage this aging effect in the RCPB components.  

In RAI 3.1.2.1-6, Part 1, the staff informed the applicant that the AMR for commodity group
V.E.1-b of GALL, Volume 2, identifies that loss of material due to general corrosion is an
applicable aging effect for the external surfaces of carbon steel and low alloy steel PWR
components that are exposed to moist, humid, or damp atmospheric environments.  In this RAI,
the staff asked the applicant to provide its AMR for the external surfaces of the carbon steel or
low alloy steel RCPB components that are exposed to atmospheric environments.  With respect
to this AMR, the staff asked the applicant to identify all aging effects that are applicable to these
components under exposure to the atmospheric environments and, if aging effects were
determined applicable for these conditions, to propose applicable aging management activities
or programs to manage the aging effects during the period of extended operation for RNP. 

In its response to RAI 3.1.2.1-6, Part 1, the applicant stated that any carbon steel and low alloy
steel RCPB components which are indoors are not exposed to weather and are therefore not
considered to be susceptible to loss of material induced by general corrosion.  The applicant’s
general response to RAI 3.2.1-1 provides the technical bases for determining whether loss of
material due to general corrosion is an applicable aging effect for carbon steel or low alloy steel
components that are exposed to wet, moist, or humid environments.  The applicant stated that
general corrosion of carbon steel or low alloy steel components would only be applicable if the
components were exposed to outdoor environments or to indoor environments that could
promote the condensation of water on the external surfaces of the components.  The applicant
stated that condensation of water is therefore not likely to occur on these components, and loss
of material due to general corrosion is not an applicable aging effect for the external surfaces of
Class 1 carbon steel or low alloy steel components that are exposed to indoor environments. 
This implies that the Class 1 carbon steel or low alloy steel components have temperatures that
are equivalent to or hotter than the ambient temperature for the surrounding containment air or
indoor air environments.  This appears to be consistent with Section IV of GALL, Volume 2,
which does not identify that general corrosion is applicable to Class 1 carbon steel/low alloy
steel components.  

The staff concurs that general corrosion of carbon steel or low alloy steel components in moist
or humid indoor environments is only applicable if condensation could occur on the external
surfaces of the components.  However, in order to provide reasonable assurance that general
corrosion is not an applicable aging effect for the Class 1 carbon steel or low alloy steel
components in containment air or indoor air environments, the staff seeks confirmation that the
Class 1 carbon steel or low alloy steel components operate at temperatures that are equivalent
to or hotter than the ambient temperature for the surrounding containment air or indoor air
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environments.  This is Confirmatory Item 3.1.2.1-2.  

Pending satisfactory resolution of Confirmatory Item 3.1.2.1-2, the staff concludes that loss of
material due to general corrosion is not an aging effect that needs to be managed for Class 1
carbon steel or low alloy steel components that are exposed to containment air or indoor air
environments.  RAI 3.1.2.1-6, Part 1, is resolved.

In RAI 3.1.2.1-6, Part 2, the staff informed the applicant that components within the scope of
AMR Item 26 did not appear to include ASME Class 1 RCS components from low alloy steel
(including RV shells and heads made from low alloy steel grades).  The staff considers low alloy
steel components to be susceptible to boric acid corrosion in a manner similar to carbon steel
components.  The discussion column of Item 26 in LRA Table 3.1-1 also did not address the
implications of the Davis Besse boric acid wastage event on the ability of the Boric Acid
Corrosion Program to manage potential boric acid corrosion-induced wastage of carbon steel
and low alloy steel components of the RCS.  Therefore, in the RAI, the staff asked the applicant
to amend Item 26 in LRA Table 3.1-1 to  (1) include both carbon steel and low alloy steel ASME
Class 1 components as being among the Class 1 RCS components that could potentially be
affected by loss of material as a result of boric acid corrosion-induced wastage, and (2) include
how the implications and lessons learned from the Davis Besse boric acid wastage event have
been addressed/resolved relative to the AMR for Item 26.  The staff also asked the applicant to
indicate whether the RCS inlet, outlet, and SI nozzles, as well as the primary SG manway
covers and bolts, are susceptible to this aging effect and whether the scope of the AMR in Item
26 to LRA Table 3.1-1 includes these components. 

In its response to RAI 3.1.2.1-6, Part 2, the applicant stated that the RNP method used to
evaluate aging effects of carbon steel in the air/gas external environment does not distinguish
between low alloy steel and carbon steel in determining susceptibility to boric acid wastage. 
For both carbon and low alloy steel, the only criteria considered in this regard is whether a given
SSC, is potentially exposed to a boric acid environment (i.e., one that contains borated water or
is in the proximity of borated water systems).  The applicant clarified that the vessel head,
flange, shell, and inlet/outlet nozzles, as well as the SG primary manway covers and bolting, are
considered susceptible to boric acid wastage and are therefore within the scope of AMR 26 to
LRA Table 3.1-1.

The staff finds that the applicant’s response to RAI 3.1.2.1-6, Part 2, is acceptable because the
applicant has clarified that the vessel head, flange, shell, and inlet/outlet nozzles, as well as the
SG primary manway covers and bolting, are considered susceptible to boric acid wastage.  The
applicant also stated that the implication of the Davis Besse lessons learned are addressed in
the applicant’s responses to NRC Bulletins 2002-01 and 2002-02.  The applicant stated that it
will use the Boric Acid Corrosion Program to manage aggressive chemical attack (boric
acid-induced corrosion) of the components that are within the scope of AMR Item 26 of LRA
Table 3.1-1.  The staff evaluates this AMP in Section 3.0.3.4 of this SER, which includes further
discussion of NRC Bulletin 2002-01 as it pertains to this AMP.  Based on this information, the
staff concludes that  AMR 26, as it relates to boric acid-induced corrosion of the carbon and low
alloy steel components in the RCPB (including SG manway covers and bolting) is consistent
with the corresponding AMR given in commodity group items IV.A2.1-a, IV.A2.5-e, IV.A2.8-b,
IV.C2.1-d, IV.C2.2-d, IV.C2.3-f, IV.C2.4-f, IV.C2.5-b, IV.C2.5-o, IV.C2.5-u, IV.C2.6-b, IV.D1.1-g,
and IV.D1.1-k of GALL, Volume 2.  Based on this analysis, the staff concludes that AMR 26 of
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LRA Table 3.1-1 is acceptable and RAI 3.1.2.1-6 is resolved.

Item 27—Loss of material due to erosion in steam generator secondary manways and
handholes (carbon steel)—applicable item in GALL-2 for Westinghouse plants is IV.D1.1-f

AMR Item 27 of LRA Table 3.1-1 (Page 3.1-24 of the LRA) evaluates whether or not loss of
material by erosion is an applicable aging effect for the SG secondary manways and
handholes.  The applicant stated that the GALL Report indicates that this item is applicable to
once-through SG;  therefore, it is not applicable to RNP.   For the SG secondary manways and
handholes in recirculating SGs (GALL component IV.D.1.1.7), the staff’s corresponding AMR is
specified in AMR commodity group item D1.1-f (page IV D1-4) of GALL Volume 2.  RNP has
recirculating SG.  

In RAI 3.1.2.1-7, the staff requested the applicant to provide its AMRs, including identification of
aging effects and AMPs, if applicable, of the secondary manways and handholes.  If erosion of
the RNP SG secondary manways and handholes is not determined to be an applicable effect
for the RNP SG secondary manways and handholes, the staff requested the applicant to
provide the technical basis for deviating from the staff’s AMR given in AMR commodity group
item D1.1-f (page IV D1-4) of GALL, Volume 2.

In its response to RAI 3.1.2.1-7, the applicant stated that, for the SG secondary manway and
handhole bolting, the applicable AMRs are AMR Item 1 of LRA Table 3.1-1 and AMR Item 12 of
LRA Table 3.1-2.   The corresponding AMR in GALL is given in commodity group item IV.D1.1-f
of GALL, Volume 2.  AMR Item 1 of LRA Table 3.1-1 evaluates crack initiation and growth of
Class 1 components that results from thermal fatigue.  Thermal fatigue of Class 1 components
is evaluated in Section 4.3 of the LRA as a TLAA that falls within the scope of the definitions for
TLAAs in 10 CFR 54.3.  The staff evaluates AMR 1 of Table 3.1-1 in Section 3.1.2.2.1 of this
SER and the applicant’s TLAA for thermal fatigue in Section 4.3 of this SER.  Item 12 of LRA
Table 3.1-2 evaluates loss of mechanical closure integrity of bolted Class 1 connections as a
result of aggressive chemical attack of the bolted components.  The applicant credits the Boric
Acid Corrosion Program with managing this aging effect.  The staff evaluates the Boric Acid
Corrosion Program in Section 3.0.3 of this SER.

For the SG secondary manway and handhole covers (non-GALL components), the applicable
AMRs are Item 1 of LRA Table 3.1-1 and Item 5 of LRA Table 3.1-2 which evaluate loss of
material due to crevice corrosion, general corrosion, and pitting corrosion in SG components. 
The applicant credits the Water Chemistry Program with managing this aging effect.

The design of the secondary manways and handholes precludes the potential for wall thinning
due to erosion. The secondary manways and handholes are located in areas of large cross
section where velocity is low and erosion is not an aging concern.  RNP plant-specific operating
experience confirms that these components are not susceptible to this aging effect.  The staff
concurs that the large cross-sectional areas for the SG manways and handholes will not result
in high flow velocities across these components and, therefore, loss of material by erosion will
not be an applicable aging effect for these components.  The staff finds that the applicant’s
response to RAI 3.1.2.1-3 is  acceptable because the applicant provided an acceptable
technical basis for concluding that loss of material by erosion is not an aging effect that needs
to be managed in the secondary manways and handholes during the extended period of
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operation for RNP.

Based on this assessment, the staff concludes that the AMR given in commodity group item
IV.D1.1-f of GALL, Volume 2, is not applicable to the scope of the applicant’s LRA.

Item 28—Loss of material due to wear in reactor internals, reactor vessel closure studs, and
core support pads—applicable GALL-2 items for Westinghouse designs are IV.A2.1-d,
IV.A2.5-f, IV.B2.1-l, IV.B2.5-o, and IV.B2.6-c

The scope of AMR Item 28 of LRA Table 3.1-1 (page 3.1-25 of the LRA) evaluates whether or
not loss of material due to wear is an applicable effect for the RV internals, RV closure studs,
and RV core support pads.  With the exception of the RV closure studs and neutron flux thimble
tubes, the applicant credits the ASME Section XI, Inservice Inspection, Subsection IWB, IWC,
and IWD Program  to manage wear in these components.  The applicant credits the Flux
Thimble Eddy Current Inspection Program with managing wear in the neutron flux thimble
tubes.   The applicant credits the Reactor Head Closure Studs Program with managing wear in
the RV closure studs. In its review of AMR Item 28 of LRA 3.1-1, the staff determined that the
description in the discussion section of the AMR was consistent with guidance provided in the
staff’s corresponding AMRs in commodity group items IV.A2.1-d, IV.A2.5-f, IV.B2.1-l, IV.B2.5-o,
and IV.B2.6-c of GALL, Volume 2.  The staff evaluates the ASME Section XI, Inservice
Inspection, Subsection IWB, IWC, and IWD Program in Section 3.0.3 of this SER.  The staff
evaluates the Flux Thimble Eddy Current Inspection Program in Section 3.1.2.3.7 of this SER. 
The staff evaluates the Reactor Head Closure Studs Program in Section 3.1.2.3.1 of this SER. 
Based on this analysis, the staff concludes that AMR Item 28 of LRA Table 3.1-1 is acceptable
and that no further evaluation is necessary.  

Item 29—Crack initiation and growth due to cyclic loading in pressurizer integral
supports—applicable GALL-2 item for Westinghouse designs is IV.C2.5-v

AMR Item 29 of LRA Table 3.1-1 (page 3.1-26 of the LRA) evaluates whether or not crack
initiation and growth due to cyclic loading is an applicable aging effect for the pressurizer
integral supports.  In this AMR, the applicant identifies that both crack initiation and growth due
to cyclic loading and loss of material due to aggressive chemical attack are applicable aging
effects for the carbon steel pressurizer integral supports.  In its review of AMR Item 28 of LRA
3.1-1, the staff determined that the description in the discussion section of the AMR was
consistent with the staff’s corresponding AMR for commodity group item IV.C2.5-v of GALL,
Volume 2.  AMR Item 29 is also slightly more conservative than the AMR for commodity group
item IV.C2.5-v because commodity group item IV.C.2-v does not identify that loss of material
due to aggressive chemical attack (i.e., postulated exposure to leaks of the borated reactor
coolant) is an applicable aging effect for the pressurizer integral supports.  Since the applicant’s
AMR in Item 28 of LRA Table 3.1-1 is consistent with and slightly more conservative than the
corresponding AMR analysis in GALL, Volume 2, the staff concludes that AMR Item 28 of LRA
Table 3.1-1 is acceptable and that no further evaluation is necessary.
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Item 30—Loss of preload due to stress relaxation in Westinghouse design reactor vessel
internal upper and lower assemblies—applicable GALL-2  items for Westinghouse designs are
IV.B2.1-d, IV.B2.5-h, and IV.B2.5-i

In AMR Item 30 of LRA Table 3.1-1 (page 3.1-26 of the application), the applicant assesses
whether or not fastened or bolted components in the RV internal upper and lower assemblies
are susceptible to loss of preload resulting from stress relaxation (loss of preload/stress
relaxation).  The corresponding AMRs in GALL, Volume 2, are given in GALL commodity group
items IV.B2.1-d, IV.B2.5-h, and IV.B2.5-i, and include the upper internals assembly hold down
springs, lower support plate column bolts, and clevis insert bolts in the lower internals
assembly.  GALL recommends that the following AMPs be used to manage loss of
preload/stress relaxation in these components.

• the ISI plan for ASME IWB, IWC, and IWD components and loose parts monitoring
activities (GALL Program XI.M14) for the upper support column bolts (commodity group
IV.B2.1-k, GALL component IV.B2.1.3) and lower support column bolts (commodity
group IV.B2.5-h, GALL component IV.B2.5.5)

• the ISI plan for ASME IWB, IWC, and IWD components and either the loose parts
monitoring activities or neutron noise monitoring activities (GALL Program XI.M15) for
the upper internals assembly hold down springs (commodity group IV.B2.1-d, GALL
component B2.1.7) and clevis insert bolts in the lower internal assembly (commodity
group IV.B2.5-i, GALL component B2.5.7)  

In RAI 3.1.2.1-8, the staff informed the applicant that AMR Item 30 of LRA Table 3.1-1 did not
list the applicable lower and upper internal assembly subcomponents that are subject to loss of
preload resulting from stress relaxation, and that the AMR for the lower internal assembly clevis
insert pins was not consistent with GALL because the applicant used a slightly different
combination of AMPs to manage loss of preload in the clevis insert pins.  In the RAI, the staff
asked the applicant to (1) clarify which of the bolted or fastened components in the RV internal
upper and lower assemblies are considered to be susceptible to loss of preload/stress
relaxation, (2) assess the consistency of the AMRs for these components against the
corresponding AMRs for the components given in GALL, Volume 2, and (3) confirm that the
actual AMR for these components is given in AMR Item 15 of LRA Table 3.1-2. 

In its response to RAI 3.1.2.1-8, dated April 28, 2003, the applicant stated that the components
within the scope of AMR Item 30 of LRA Table 3.1-1 encompass the RV internal upper and
lower assemblies, including the upper support column bolts, upper internal assembly hold down
spring, lower support plate column bolts, and lower internals assembly clevis insert bolts.  The
applicant also stated that CP&L does not credit the Loose Parts Monitoring Program (GALL
Program XI.M14) or the Neutron Noise Monitoring Program (GALL Program XI.M15) with aging
management.  The applicant clarified that the ASME Section XI, Inservice Inspection,
Subsections IWB, IWC, and IWD Program and the PWR Vessel Internals Program will be used
to manage loss of preload/stress relaxation in the upper support column bolts, upper internal
assembly hold down spring, lower support plate column bolts, and lower internals assembly
clevis insert bolts.  The applicant stated that, because this is an inconsistency  from the
corresponding AMRs in GALL, Volume 2, the corresponding AMR for these components is
given in AMR Item 15 of LRA Table 3.1-2.  
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The applicant’s response to RAI 3.1.2.1-8 clarifies that AMR 30 of LRA Table 3.1-1 is only
partially applicable and that AMR Item 15 of LRA Table 3.1-2 provides the actual AMR for
evaluating loss of preload/stress relaxation that may occur in the RV upper support column
bolts, upper internal assembly hold down spring, lower support plate column bolts, and lower
internals assembly clevis insert bolts (i.e., for the bolted or fastened RCS components that are
not within the scope of AMR 30 of LRA Table 3.1-1).  The response also clarifies which
combination of AMPs will be used to manage this aging effect.  Because the RAI response
provides the clarifications requested by the NRC, the staff concludes that the applicant’s
response is acceptable and RAI 3.1.2.1-8 is resolved.  The staff evaluates AMR Item 15 of LRA
Table 3.1-2 in Section 3.1.2.4.5 of this SER.  The staff evaluates the ability of the ASME
Section XI, Inservice Inspection, Subsection IWB, IWC, and IWD Program to manage loss of
preload/stress relaxation in fastened or bolted RV internal components in Section 3.0.3 of this
SER.  The staff evaluates the ability of the PWR Vessel Internals Program to manage loss of
preload/stress relaxation in fastened or bolted RV internal components in Section 3.1.2.3.4 of
this SER.  

Item 31—Loss of fracture toughness due to neutron irradiation embrittlement and/or thermal
aging and void swelling in RV internals in the fuel zone (other than Westinghouse and B&W
baffle/former bolts)—applicable GALL-2  items for Westinghouse designs are IV.B2.3-c,
IV.B2.4-e, IV.B2.5-c, IV.B2.5-g, and IV.B2.5-n

In AMR Item 31 of Table 3.1-1, the applicant concludes that loss of fracture toughness due to
neutron irradiation embrittlement and/or thermal aging and void swelling are applicable aging
effects for RV internal components within the fuel zone (other than Westinghouse and B&W
baffle/former bolts).  The corresponding AMR item commodity groups in GALL, Volume 2, are
AMR items IV.B2.3-c, IV.B2.4-e, IV.B2.5-c, IV.B2.5-g, and IV.B2.5-n.  These include the
following GALL components–core barrel (GALL component IV.B2.3.1), core barrel flange
(GALL component IV.B2.3.2), core barrel outlet nozzles (GALL component IV.B2.3.3), thermal
shield (GALL component IV.B2.3.4), baffle and former plates (GALL component IV.B2.4.1),
lower core plate (GALL component IV.B2.5.1), fuel alignment pins (GALL component
IV.B2.5.2), lower support plate column bolts (GALL component IV.B2.5.5), clevis insert bolts
(GALL component IV.B2.5.7), lower support forging or casting (GALL component IV.B2.5.3),
and lower support plate columns (GALL component IV.B2.5.4). 

In RAI 3.1.2.1-9, Part 1, the staff asked the applicant to provide the technical basis for omitting
the core barrel flange, core barrel outlet nozzles, thermal shield, and lower support plate
columns from the scope of AMR 31 in LRA Table 3.1-1.  In the RAI, the staff stated that if any
of these components should be included within the scope of AMR Item 31 of LRA 3.1-1, a
revision of the AMR item would be needed to identify the AMP to be used to manage loss of
fracture toughness due to neutron irradiation embrittlement and void swelling in the
components.

In its response to RAI 3.1.2.1-9, Part 1, the applicant stated that AMR 31 only applies to RV
internal components made of  stainless steel (including CASS) and RV internal components
that are exposed to chemically treated water up to 340 °C (644 °F) with accumulated neutron
fluences above 1x1017 n/cm2(1 x 10-1 MeV).  The applicant clarified that core barrel, baffle and
former plates, lower core plate, fuel alignment pins, and lower support forging are the only
components that are within the scope of AMR 31 of LRA Table 3.1-1.  The applicant stated that
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the remaining components within the scope of GALL commodity groups IV.B2.3-c (core barrel
flange, core barrel outlet nozzles, and thermal shield), IV.B2.5-g (lower support plate column
bolts and clevis insert bolts), and IV.B2.5-n (lower support plate columns) were determined by
the CP&L AMR review to be located away from the fuel zone region of the reactor and that the
aging of components within the scope of AMR Item 31 of LRA Table 3.1-1 will act as lead
predictors for the stainless steel RV internal components not within the scope of the AMR item. 
The applicant clarified that CP&L has committed (refer to Commitment No. 33 of Attachment II
to CP&L Serial RNP-RA/03-0031), however, to participate in industry-wide programs designed
by the EPRI–MRP for investigating the impacts of aging on PWR vessel internal components
and to submit its inspection plan for the RNP RV internal components 2 year prior to entering
the period of extended operation for the unit. 

The applicant’s reply to RAI 3.1.2.1-9, Part 1, states that the accumulated neutron fluences for
the core barrel flange, the core barrel outlet nozzles, the thermal shield, and the lower support
plate columns and their bolts are lower than 1x1017 n/cm2 because they are away from the
active fuel zone for the reactor.  In contrast, the RNP thermal shield is an RV internal stainless
steel component that is located within the active fuel zone of the reactor.  The applicant is
predicating its basis for omitting the thermal shield from the scope of AMR Item 31 of LRA
Table 3.1-1 on the basis that the inspections for aging effects in other, more highly irradiated
stainless steel RV internal components will act as predictive indicators for the aging effects that
may be applicable to the RV thermal shield.  The staff seeks confirmation that the RV thermal
shield is adjacent to the fuel zone region of the RV, receives a neutron fluence greater than
1x1017 n/cm2, is within the scope of the commodity group in AMR Item 31 of LRA Table 3.1-1,
and will be managed by the PWR Vessel Internals Program.   This is Confirmatory Item
3.1.2.1-3, Part 1.

The applicant is crediting the PWR Vessel Internals Program with the management of aging
effects for the RNP RV internal components, and has committed (Commitment No. 33) to using
the results and recommendations of the industry’s initiatives on aging of PWR internal
components (i.e., those initiatives implemented by the EPRI-MRP on behalf of the PWR
industry in the United States) as its basis for managing the applicable aging effects for the RNP
RV internal components.  The applicant has also committed (Commitment No. 33) to submitting
its inspection plan for the RNP RV internal components to the NRC for review and approval 24
months prior to the implementation of the inspection.  The applicant’s commitments will permit
the industry and the staff ample time to determine whether the RNP thermal shield needs to be
added to the scope of the inspection plan for the RNP RV internal components.  Based on this
approach for managing the aging effects that are applicable to the RNP RV internal
components, the staff concludes that the RNP thermal shield does not need to be included
within the scope of AMR Item 31 of LRA Table 3.1-1 at this time.  If warranted by the industry’s
initiatives on aging of PWR internal components, the staff will resolve with the applicant whether
the thermal shield needs to be within the scope of the RNP RV internals inspection plan when
the inspection plan is submitted to the staff for review and approval.

Based on this assessment, the applicant’s response provides an acceptable basis for omitting
the core barrel flange, core barrel outlet nozzles, and lower support plate columns and their
bolts from the scope of the AMR item because they are located away from the active fuel zone
and will not be exposed to neutron irradiation levels that could decrease the fracture toughness
properties of the materials or result in void swelling of the components.  The applicant’s
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response to RAI 3.1.2.1-9 also provides an acceptable basis for omitting the RNP thermal
shield from the scope of AMR Item 31 of LRA Table 3.1-1, because the applicant will use the
EPRI-MRP’s initiatives on aging of PWR RV internal components as its basis for determining
whether inspections of the thermal shields are warranted and, if applicable, will resolve with the
staff whether the thermal shield needs to be added to the scope of the inspection plan for the
RNP RV internal components.  The applicant has committed continued participation in the
EPRI-MRP’s activities for investigating the aging effects that are applicable the PWR internals
of PWR-designed light-water reactors and to use its participation in the activities as the basis
for developing its inspection plan for the PWR Vessel Internals Program.  The applicant has
also committed to submitting its inspection plan for the PWR Vessel Internal Program to the
staff for review and approval 24 months prior to its implementation.  These commitments are
given in Commitment No. 33 of Attachment II of CP&L Serial Letter No. RNP-RA/03-0031,
dated April 28, 2003.  The staff considers that this commitment will permit the staff an
opportunity to determine whether inspections are warranted for the RNP thermal shield.  RAI
3.1.2.1-9, Part 1, is resolved.  For those components that are within the scope of AMR Item 31
(i.e., the core barrel, baffle and former plates, lower core plate, fuel alignment pins, and lower
support forging), the staff concludes to the assessment in AMR Item 31 of LRA Table 3.1-1 is
consistent with AMRs corresponding AMRs given commodity groups IV.B2.3-c, IV.B2.4-e,
IV.B2.5-c, IV.B2.5-g, and IV.B2.5-n of GALL, Volume 2, and is acceptable.

In RAI 3.1.2.1-9, Part 2, the staff informed the applicant that Item IV.B2.5-n of GALL, Volume 2,
covers loss of fracture toughness due to neutron irradiation and void swelling in lower support
forging/casting and in the lower support plate columns.  The staff further stated that AMR Item
31 of Table 3.1-1 did not clearly identify whether or not the lower support and lower support
plate columns are fabricated from statically CASS materials.  The staff stated that if either of
these components were fabricated from CASS, loss of fracture toughness due to thermal aging
is an applicable aging effect for the components and the Thermal Aging and Neutron
Irradiation Embrittlement of CASS Program” should be proposed to manage this effect. 
Therefore, in the RAI, the staff asked the applicant to clarify whether or not the RV internal
lower support and lower support plate columns were fabricated from CASS materials, and if so,
to provide a supplemental AMR for these components that is consistent with AMR in commodity
group item IV.B2.5-m of GALL, Volume 2.

In its response to RAI 3.1.2.1-9, Part 2, dated April 28, 2003, the applicant stated that AMRs for
CASS RV internal components at RNP are given in the following AMR items for the application:

1.1 AMR Item 8 of LRA Table 3.1-1 which evaluates changes in dimension of RV internal 
            components as a result of void swelling

1.2 AMR Item 33 of LRA Table 3.1-1 which evaluates crack initiation and growth of RV
internal components as a result of stress-corrosion cracking or irradiation-assisted
stress-corrosion cracking

1.3 AMR Item 14 of LRA Table 3.1-2 which evaluates loss of fracture toughness of RV
internal CASS components as a result of either thermal aging or neutron irradiation
embrittlement 

The applicant credits the RNP PWR Vessel Internals Program with managing the aging effects
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for RV internal components made from CASS.  The staff evaluates the PWR Vessel Internals
Program in Section 3.1.2.3.4.2 of this SER.  Since the applicant’s response to RAI 3.1.2.1-9,
Part 2, clarifies which AMRs are applicable to the assessment of aging effects for the RV
internal components made from CASS, the staff concludes that RAI 3.1.2.1-9, Part 2, is
acceptable and RAI 3.1.2.1-9, Part 2, is resolved.  However, the staff seeks confirmation as to
whether or not the RV internal lower support and lower support plate columns are fabricated
from CASS materials and are within the scope of the AMRs identified in the bullets above (i.e.,
within the scope of AMR Item 8 of LRA Table 3.1-1, AMR Item 33 of LRA Table 3.1-1, and AMR
Item 14 of LRA Table 3.1-2).  This is Confirmatory Item 3.1.2.1-3, Part 2.

Item 32—Crack initiation and growth due to SCC, PWSCC, and IGSCC in steam generator 
upper and lower heads, tubesheets, and primary nozzles and safe ends—applicable GALL-2 
item for Westinghouse recirculating SGs is IV.D1.1-i 

In AMR Item 32 of LRA Table 3.1-1, the applicant evaluates whether crack initiation and growth
due to SCC, PWSCC, or intergranular stress corrosion cracking (IGSCC) is an applicable aging
effect for the SG upper and lower heads, tubesheets, and primary nozzles and their safe-ends. 
The corresponding AMR is given in commodity group item IV.D1.1-i of GALL, Volume 2.  The
commodity group includes the bimetallic nickel-based alloy welds used to weld the nozzles to
the SG shell and their safe-ends to the primary RCS piping.  The applicant identifies that scope
of GALL Item IV.D1.1-i includes SG primary nozzles and their safe-ends to the SG shell (GALL
component IV.D1.1.9) but states that it conservatively added the SG manway insert and SG
lower head cladding to this commodity group because the components are fabricated from
stainless steel.  The applicant credits the ASME Section XI, Inservice Inspection, Subsections
IWB, IWC, and IWD Program and the Water Chemistry Program with managing crack initiation
and growth due to SCC, PWSCC, and IGSCC in these components.  This is consistent with the
AMPs recommended in GALL for managing these aging effects.   In its review of AMR Item 32
of LRA 3.1-1, the staff determined that the description in the discussion section of AMR Item 32
was consistent with guidance provided in the staff's corresponding AMRs in commodity group
item IV.D1.1-i.  The staff evaluates the ASME Section XI, Inservice Inspection, Subsections
IWB, IWC, and IWD Program and the Water Chemistry Program in Section 3.0.3 of this SER. 
Based on its evaluation, the staff concludes that AMR Item 32 of LRA Table 3.1-1 is acceptable
because AMR Item 32 is consistent with GALL IV.D1.

Item 33—Crack initiation and growth due to SCC and IASCC in Vessel Internals other than
Westinghouse baffle/former bolts—applicable GALL-2  items are IV.B2.1-a, IV.B2.1-e,
IV.B2.1-i, IV.B2.2-a, IV.B2.2-d, IV.B2.3-1, IV.B2.4-1, IV.B2.5-a, IV.B2.5-e, IV.B2.5-k, and
IV.B2.6-a

AMR Item 33 of LRA Table 3.1-1, evaluates whether or not crack initiation and growth due to
SCC and irradiation assisted stress corrosion cracking (IASCC) are applicable aging effects for
RV internals other than the baffle bolts.  The corresponding AMRs are given in commodity
group items IV.B2.1-a, IV.B2.1-e, IV.B2.1-i, IV.B2.2-a, IV.B2.2-d, IV.B2.3-1, IV.B2.4-1,
IV.B2.5-a, IV.B2.5-e, IV.B2.5-k, and IV.B2.6-a of GALL, Volume 2.  The applicant clarifies that
the scope of this AMR includes the bottom mounted instrumentation (BMI) columns, BMI
column cruciforms, diffuser plate, head and vessel alignment pins, head cooling spray nozzles,
secondary core support, and upper instrument column, conduit, and supports and that crack
initiation and growth is an applicable aging effect for these components.  The applicant clarifies
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that the scope of this AMR does not include the rod cluster control assembly guide tube support
pins because they do not serve an intended function as defined in 10 CFR 54.4.   The applicant
credits the PWR Vessel Internals Program and the Water Chemistry Program with managing
SCC and IASCC in these components.  In its review of AMR Item 33 of LRA Table 3.1-1, the
staff determined that the description in the discussion section of the AMR was consistent with
guidance provided in the staff’s corresponding AMRs in commodity group items IV.B2.1-a,
IV.B2.1-e, IV.B2.1-i, IV.B2.2-a, IV.B2.2-d, IV.B2.3-1, IV.B2.4-1, IV.B2.5-a, IV.B2.5-e, IV.B2.5-k,
and IV.B2.6-a of GALL, Volume 2.  The staff evaluates the Water Chemistry Program in
Section 3.0.3 of this SER.  The staff evaluates the PWR Vessel Internals Program in Section
3.1.2.3.4 of this SER.  Based on this analysis, the staff concludes that AMR Item 33 of LRA
Table 3.1-1 is acceptable and that no further evaluation is necessary.  

Item 34—Loss of material due to wear in RV closure studs and stud assembly—applicable
GALL-2  item is IV.A2.1-d

AMR Item 34 of LRA Table 3.1-1 (page 3.1-29 of the LRA) evaluates whether or not loss of
material due to wear is an applicable aging effect for RV closure studs.  The corresponding
AMR is given in commodity group item IV.A2.1-d of GALL, Volume 2.  In this AMR, the
applicant concludes that loss of material due to wear is an applicable aging effect for the RV
closure studs and credits the Reactor Vessel Head Closure Studs Program with managing this
aging effect.  In its review of AMR Item 34 of LRA Table 3.1-1, the staff determined that the
description in the discussion section of the AMR was consistent with guidance provided in the
staff’s corresponding AMRs in commodity group item IV.A2.1-d of GALL, Volume 2.  The staff
evaluates the Reactor Vessel Head Closure Studs Program in Section 3.1.2.3.1 of this SER. 
Based on this analysis, the staff concludes that AMR Item 34 of LRA Table 3.1-1 is acceptable
and that no further evaluation necessary.  

Item 35—Loss of preload due to stress relaxation in Westinghouse upper and lower RV internal
assemblies—applicable GALL-2  items are IV.B2.1-d, IV.B2.1-k, IV.B2.5-h, and IV.B2.5-i

AMR Item 35 of LRA Table 3.1-1 (page 3.1-29 of the LRA) evaluates whether or not loss of
preload due to stress relaxation is an applicable aging effect for bolted or fastened components
in the RV internal upper and lower assemblies.   The corresponding AMRs are given in
commodity group items IV.B2.1-d, IV.B2.1-k, IV.B2.5-h, and IV.B2.5-i of GALL, Volume 2,
which include the upper internals assembly hold down spring (GALL component IV.B.1.7),
upper internals assembly support column bolts (GALL component IV.B2.1.3), upper internals
assembly hold down spring (GALL component IV.B2.1.7), lower internals assembly support
column bolts (GALL component IV.B2.5.5), and lower internals assembly clevis insert bolts
(GALL component IV.B2.5.7).  In this AMR, the applicant states that loss of preload due to
stress relaxation is an applicable aging effect for these components, but clarifies that the AMPs
credited for managing this aging effect in the components is slightly different from those
recommended in the commodity group items listed above.  The applicant states that the actual
AMR for evaluating loss of preload in these components is given in AMR Item 15 of LRA Table
3.1-2.

In RAI 3.1.2.1-10, the staff asked the applicant to confirm that this item is not consistent with
GALL and should not be included in Table 3.1-1, Item 35, but rather is appropriately addressed
by the AMR stated in Item 15 of Table 3.1-2 of the application.  The staff also asked the
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applicant to confirm that Item 35 of LRA Table 3.1-1 is redundant with Item 30 of LRA Table
3.1-1.

In its response to RAI 3.1.2.1-10, dated April 28, 2003, the applicant confirmed that AMR Items
30 and 35 of LRA Table 3.1-1, which deal with managing loss of preload/stress relaxation in
fastened or bolted component in the RNP RV internal upper and lower assemblies, are
redundant items.  In its response to RAI 3.1.2.1-10, the applicant also confirmed that neither
AMR Item 30 nor AMR Item 35 of LRA Table 3.1-1 are consistent with GALL because the
applicant uses slightly different AMPs from those recommended by GALL for managing loss of
preload in the upper and lower internal assembly components.   The applicant therefore
clarified that AMR Item 15 of LRA Table 3.1-2 provides the actual AMR for managing loss of
preload/stress relaxation in the bolted or fastened components of the RV internal upper and
lower assemblies.   Because the applicant provided the clarification requested by the staff (i.e.,
the applicant clarified where the actual AMR assesses loss of preload in the fastened or bolted
components of the RV internal upper and lower assemblies), this RAI is resolved.   The staff
evaluates AMR Item 15 of LRA Table 3.1-2 in Section 3.1.2.4.5 of this SER.  

On the basis of this review, pending acceptable resolution of Confirmatory Items 3.1.2.1-1,
Parts 1, 2, and 3; 3.1.2.1-2; and 3.1.2.1-3, Parts 1 and 2, the staff has determined that the
applicant’s management of aging effects associated with reactor systems is consistent with
GALL.

3.1.2.2 Aging Management Evaluations in the GALL Report That Are Relied On for License
Renewal, For Which GALL Recommends Further Evaluation

For the component group items which the applicant has claimed consistency with GALL, and for
which GALL recommends further evaluation, the staff reviewed the applicant’s AMRs and
evaluation to determine whether the applicant had adequately addressed the issues for which
GALL recommended further evaluation. 

The applicant provided its AMRs for its commodity group components that the applicant had
claimed are consistent with GALL, but for which the SRP-LR and GALL recommend are in need
of further evaluation in AMR Items 1–17 of Table 3.1-1 of the LRA.  These AMRs correspond to
the AMRs that are listed and defined in Rows 1–17 of Table 3.1-1 of this SER.  The staff
evaluates these AMRs in Sections 3.1.2.2.1 through 3.1.2.2.13 of this SER.  In addition, as part
of its review, the staff concluded that loss of material in the SG feedwater inlet ring and
supports could be another AMR that should be given additional analysis.  This additional AMR
corresponds to the AMR that is defined in Row 18 in Table 3.1-1 of this SER.  The staff
evaluates this additional AMR item in Section 3.1.2.2.14 of this SER.   Section 3.1.2.2.15
provides the staff’s general conclusions for Section 3.1.2.2 of the SER.

3.1.2.2.1 Cumulative Fatigue Damage

According to Section 3.1.2.2.1 of the SRP-LR, thermal fatigue is a TLAA, as defined in
10 CFR 54.3.  TLAAs are required to be evaluated in accordance with 10 CFR 54.21(c)(1).  The
staff reviewed the evaluation of this TLAA in Section 4.3 of this SER, following the guidance in
Section 4.3 of the SRP-LR.  For Westinghouse-designed light-water reactors with recirculating
SGs, the corresponding a AMRs for evaluating thermal fatigue of Class 1 RCS components are
based on the guidelines in Section 3.1.2.2.1 of the SRP-LR and are identified in commodity
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group items IV.A2.1-b, IV.A2.1-e, IV.A2.2-c, IV.A2.3-c, IV.A2.4-a, IV.A2.5-d, IV.A2.8-a,
IV.B2.1-c, IV.B2.1-h, IV.B2.1-m, IV.B2.2-c, IV.B2.2-f, IV.B2.3-d, IV.B2.4-g, IV.B2.5-d, IV.B2.5-j,
IV.B2.5-p, IV.C2.1-a, IV.C2.1-b, IV.C2.2-a, IV.C2.2-b, IV.C2.2-c, IV.C2.3-a, IV.C2.3-d,
IV.C2.4-a, IV.C2.4-d, IV.C2.5-a, IV.C2.5-d, IV.C2.5-e, IV.C2.5-f, IV.C2.5-q, IV.C2.5-t,
IV.C2.5-w, IV.D1.1-a, IV.D1.1-b, IV.D1.1-h, and IV.D1.2-d of GALL, Volume 2, respectively. 

Item 1 of LRA Table 3.1-1 provides the applicant’s AMR entry for RCS components that are
susceptible to thermal fatigue.  Table 2.3-1 of the LRA refers to Item 1 of LRA Table 3.1-1 is
applicable to all Class 1 RCS components that serve a pressure boundary function, as well as
for some of the RV internals that serve a support function for safety-related RV.

In RAI 3.1.2.2.1-1, the staff asked the applicant to provide a justification that a thermal fatigue
analysis (TLAA) is not needed for those RV internals listed in Table 2.3-1 that are not referred
to as being within the scope of Item 1 of LRA Table 3.1-1 (i.e., the AMR entry in Table 3.1-1 for
RCS components subject to thermal fatigue).  The staff clarified in the RAI that, if any of these
RV internal components are passive components that are within the scope of license renewal
and are susceptible to thermal fatigue during the period of extended operation, they must be
included within the scope of AMR Item 1 of Table 3.1-1 of the LRA and analyzed within the
scope of the TLAA for thermal fatigue, as described in Section 4.3 of the LRA.  Section 4.3 of
the LRA must then be revised accordingly.  

In its response to RAI 3.1.2.2.1-1, dated April 28, 2003, the applicant identified the following RV
internal components aswithin the scope of license renewal but not within the scope of the AMR
on thermal fatigue of Class 1 RCS components—upper support column bolts, upper core plate
alignment pins, lower support plate columns, clevis insert bolts, BMI columns, BMI column
cruciform, diffuser plate, head cooling spray nozzle, secondary core support, and the upper
instrumentation column, conduit, and supports.  The applicant’s basis for omitting these
components from the scope of AMR Item of LRA 1 Table 3.1-1 is that the applicant only
included the Class 1 components within the scope of the AMR if a thermal fatigue analysis
existed within the CLB for any given Class 1 component at the plant.  The applicant’s reply
indicates that 40-year thermal fatigue analyses were not performed for the components listed
above.  According to discussions provided in pertinent parts of Section IV.B2 of GALL, Volume
2 (such as GALL commodity group IV.B2.1-c), RV internal components only have to be
included within the scope of an AMR on thermal fatigue of Class 1 components if a fatigue
analysis for the components has been performed for the current operating period.  The staff
concludes that the applicant’s basis for omitting these components from the scope of AMR Item
1 of LRA Table 3.1-1 is acceptable because it is consistent with the basis mentioned in Section
IV.B2 of GALL, Volume 2, for including or excluding components within the scope of an AMR on
thermal fatigue of ASME Class 1 components.  RAI 3.1.2.2.1-1 is resolved.

In AMR Item 1 of Table 3.1-1, therefore, the applicant has credited a TLAA for thermal fatigue,
as evaluated in accordance with 10 CFR 54.21(c), as the basis for managing thermal
fatigue-induced cracking for the components within the scope of the AMR during the extended
period of operation for RNP.  In its discussion on the TLAA on thermal fatigue, the applicant
stated that the TLAA is based on the time-limited assumptions for thermal fatigue that were
defined in the CLB for the facility.  The applicant’s AMR for fatigue of the RCPB components
that are susceptible to thermal fatigue,  and its proposal to use a TLAA as the basis for
managing thermal fatigue in these components, is in agreement with the recommendations in
Section 3.1.2.2.1 of the SRP-LR that a TLAA be used as the basis for managing thermal fatigue
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of ASME Class 1 RCS components.  The applicant’s AMR for the RCPB components that are
susceptible to thermal fatigue is therefore acceptable to the staff.  The guidelines for performing
TLAAs on thermal fatigue are given in Section 4.3 of the SRP-LR.  The applicant provides its
TLAA for thermal fatigue of these components in Section 4.3 of the LRA for RNP.  The staff
evaluates this TLAA in Section 4.3 of this SER.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of cumulative fatigue damage for components in the reactor systems, as
recommended in the GALL Report.  On the basis of this finding, and the finding that the
remainder of the applicant’s program is consistent with GALL, the staff concludes that there is
reasonable assurance that this aging effect will be adequately managed  during the period of
extended operation. 

3.1.2.2.2 Loss of Material Due to Pitting and Crevice Corrosion

According to Section 3.1.2.2.2 of the SRP-LR, loss of material due to pitting and crevice
corrosion could occur in the PWR SG shell assembly.  The existing program relies on control of
chemistry to mitigate corrosion and ISI to detect loss of material.  The extent and schedule of
the existing SG inspections are designed to ensure that flaws cannot attain a depth sufficient to
threaten the integrity of the welds.  However, according to NRC IN 90-04, Cracking of the
Upper Shell-to-Transition Cone Girth Welds in Steam Generators,” (January 26, 1990), if
general corrosion pitting of the shell exists, the program may not be sufficient to detect pitting
and corrosion.  The GALL Report recommends augmented inspection to manage this aging
effect.  The staff review verifies that the applicant has proposed a program that will manage
loss of material due to pitting and crevice corrosion by providing enhanced inspection and
supplemental methods to detect loss of material and will ensure that the component intended
functions will be maintained during the period of extended operation.  

For Westinghouse-designed light-water reactors with recirculating SGs, the corresponding AMR
for evaluating loss of material due to pitting or crevice corrosion of the SG shells is based on
the guidelines in Section 3.1.2.2.2 of the SRP-LR and is identified in commodity group item
IV.D1.1-c of GALL, Volume 2.  

The applicant’s AMR evaluation for components in the SG assembly commodity group that may
be susceptible to general corrosion, pitting corrosion, or crevice corrosion is given in AMR Item
2 of LRA Table 3.1-1.  In this AMR item, the applicant included the carbon steel steam and
feedwater nozzles in this commodity group because they are welded to the SG shell assembly;
however, the applicant did not include the SG shell transition cones and their associated
fabrication welds within the scope of AMR Item 2.  

In RAI 3.1.2.2.2-1, the staff requested the applicant amend AMR Item 2 of LRA Table 3.1-1 to
include these components.  In its response to RAI 3.1.2.2.2-1, dated April 28, 2003, the
applicant stated it did not take any exceptions to the corresponding analysis provided in
commodity group item IV.D1.1-c of GALL, Volume 2, and that, therefore, the SG shell transition
cones are within the scope of AMR Item 2 of LRA Table 3.1-1.  Since the applicant’s response
clarifies that the SG shell transition cones are within the scope of the applicant’s AMR, the staff
concludes that the response to the RAI resolves the question of whether the scope of the AMR
includes SG shell transitions; therefore, no amendment of the AMR is necessary.  RAI
3.1.2.2.2-1 is resolved.
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In this AMR item, the applicant stated that the ASME Section XI, Inservice Inspection,
Subsections IWB, IWC, and IWD Program and the Water Chemistry Program will be used to
monitor loss of material in the SG assembly components that can be induced by general
corrosion, pitting corrosion, or crevice corrosion.  This is in agreement with Item D1.1-c of GALL
Table IV.D1 and is therefore acceptable to the staff.  

The applicant’s Water Chemistry and ASME Section XI Inservice Inspection, Subsections IWB,
IWC, and IWD Programs are given in Section B.2.1 and B.2.2 of the LRA.  The staff evaluates
the capability of these programs to manage potential pitting and cracking in the SG transition
cones and associated weld materials in Sections 3.0.3.3 and 3.0.3.2 of this SER, respectively. 
In particular, the scope of the staff’s evaluation of the ASME Section XI, Inservice Inspection,
Subsections IWB, IWC, and IWD Program includes a review of the ability of NDE methods
selected for the SG transition cone welds to distinguish between recordable indications
resulting from flaws in the weld from those that would result from geometric irregularities in the
weld profiles.   

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of loss of material due to pitting and cracking in the SG transition cones and
associated weld materials for components in the reactor systems, as recommended in the
GALL Report.  On the basis of this finding, and the finding that the remainder of the applicant’s
program is consistent with GALL, the staff concludes that there is reasonable assurance that
this aging effect will be adequately managed during the period of extended operation. 

3.1.2.2.3 Loss of Fracture Toughness Due to Neutron Irradiation Embrittlement and Dimension  
   Changes Due to Void Swelling

According to Section 3.1.2.2.3 of the SRP-LR, loss of fracture toughness due to neutron
irradiation embrittlement in RV base metal and weld materials is managed as a TLAA, as
defined in 10 CFR 54.3.  TLAAs are required to be evaluated in accordance with 10 CFR
54.21(c)(1).  The staff reviews the evaluation of this TLAA separately following the guidance in
Section 4.2 of the SRP-LR.  The results of the staff’s review can be found in Section 4.2 of this
SER.  For Westinghouse-designed light-water reactors with recirculating SGs, the
corresponding AMRs for evaluating loss of fracture toughness due to neutron irradiation
embrittlement in RV base metal and weld materials are based on the guidelines in Section
3.1.2.2.3 of the SRP-LR and are identified in commodity group items IV.A2.3-a and IV.A2.5-a of
Table IV.A2 of GALL, Volume 2, respectively.

The TLAAs for neutron irradiation of RV shell materials are based on the following NRC
regulations: 

� 10 CFR 50.61 for protecting the RV against pressurized thermal shock events 

� 10 CFR Part 50, Appendix G, Section IV.A.1, for maintaining adequate ductility 
            (upper shelf energy) in RV materials

� 10 CFR Part 50, Appendix G, Section IV.A.2, for establishing the pressure-temperature
limits for the reactor coolant system through the expiration of the extended period of
operation



3This requirement addresses the need to perform an appropriate equivalent margins
analysis should the applicant determine that the USE value for any of the RV beltline materials is
below 50 ft-lbs prior to the expiration of the extended period of operation for RNP.
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In AMR Item 3 of LRA Table 3.1-1, the applicant states that loss of fracture toughness is an
applicable effect for ferritic Class 1 pressure vessel components that have amassed neutron
fluences in excess of 1 x 1017 n/cm2, and that a TLAA, performed in accordance with
10 CFR Part 50, Appendix G and Regulatory Guide (RG) 1.99 will be used to manage this
aging effect in these components.  The staff uses 1 x 1017 n/cm2 as the threshold for neutron
irradiation embrittlement of ferritic materials in the RCS.  The RV components in the beltline
region of the RV are normally the only RCS components whose fluences are expected to
exceed this threshold.  

In RAI 3.1.2.2.3-1, the staff asked the applicant to clarify whether the pressured thermal shock
(PTS), upper shelf energy (USE), and pressure-temperature (P-T) limit assessments discussed
in column 5 of AMR Item 3 of LRA Table 3.1-1 will be performed in accordance with the
following requirements.

� the evaluation criteria requirements and calculational method requirements of
10 CFR 50.61 for calculating RTPTS for the RV beltline materials (i.e., materials with
amassed neutron fluences in excess of 1 x 1017 n/cm2) to demonstrate that they will
have adequate protection against PTS events through the extended period of operation
for RNP

� the requirements of 10 CFR Part 50, Appendix G, Section IV.A.2, for generating the P-T
limits for the RCS through the expiration of the extended period of operation

�  the requirements of 10 CFR Part 50, Appendix G, Section IV.A.1, for demonstrating
that the RV beltline materials will have adequate levels of USE through the expiration of
the extended period of operation3 including the need to perform an appropriate equivalent
margins analysis should the applicant determine that the USE value for any of the RV
beltline materials is below 50 ft-lbs prior to the expiration of the extended period of operation
for RNP

In its response to RAI 3.1.2.2.3-1, along with the information provided in the applicant’s
responses to RAIs 4.2.1-1; 4.2.2-1, Parts 1 and 2; 4.2.2.3-1; and 4.2.3-1, the applicant clarified
that the RNP assessments for PTS, USE, and P-T limits will be conducted in accordance with
the pertinent requirements and criteria of the following rules:

• 10 CFR 50.61 for performing the PTS assessments for the RV beltline materials 

• 10 CFR Part 50, Appendix G, for performing the USE assessments for the RV beltline
materials and the P-T limit calculations for the plant

The collective responses to RAIs 3.1.2.2.3-1; 4.2.1-1; 4.2.2-1, Parts 1 and 2; 4.2.2.3-1; and
4.2.3-1 confirm that any further changes to the RNP assessments for PTS, USE, and P-T limits
which may occur in the future will continue to be performed in accordance with applicable
regulations and requirements governing the assessments (i.e., 10 CFR 50.61 for PTS
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assessments and 10 CFR Part 50, Appendix G, for USE and P-T limit assessments).  Since the
applicant will continue to perform these assessments in accordance with the appropriate
requirements, the staff concludes that RAI 3.1.2.2.3-1 is resolved. 

The staff’s evaluation of the TLAA for neutron irradiation embrittlement is given in Section 4.2 of
this SER.  Because the applicant has performed a TLAA for the RV beltline materials that are
susceptible to neutron irradiation embrittlement, and because the applicant has clarified that the
respective TLAAs for PTS, USE, and P-T limits are in accordance with the applicable
requirements of 10 CFR 50.61 and Sections IV.A.1 and IV.A.2 of 10 CFR Part 50, Appendix G,
the staff concludes that the applicant’s AMR for the RV beltline materials, as described in Item
3 of the application and supplemented by the applicant’s response to RAI 3.1.3.1.2.3-1, is in
agreement with Item A2.5-a of Table IV.A2 of GALL, Volume 2, and is therefore acceptable.

According to Section 3.1.2.2.3 of the SRP-LR, loss of fracture toughness due to neutron
irradiation embrittlement could occur in the RV.  A reactor vessel materials surveillance
program monitors neutron irradiation embrittlement of the RV.  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.  The GALL Report recommends further
evaluation of the reactor vessel materials surveillance program for the period of extended
operation.  The staff concludes that the applicant has proposed an adequate reactor vessel
materials surveillance program for the period of extended operation.  For
Westinghouse-designed light-water reactors with recirculating SGs, the corresponding AMRs
for evaluating loss of fracture toughness due to neutron irradiation embrittlement in RV base
metal and weld materials are based on the guidelines in Section 3.1.2.2.3 of the SRP-LR and
are identified in commodity group items A2.3-b and A2.5-c of Table IV.A2 of GALL, Volume 2,
respectively.

In AMR Item 4 of LRA Table 3.1-1, the applicant states that the loss of fracture toughness is an
applicable aging effect for the RV beltline shell, nozzle, and weld materials, and that the RNP
Reactor Vessel Surveillance Program, together with the TLAA analyses discussed earlier, is
used to manage the aging effects of reduction of fracture toughness due to neutron irradiation
embrittlement for the RV beltline shell and welds.  The applicant states that the Reactor Vessel
Surveillance Program provides sufficient material data and neutron dosimetry information to
predict irradiation embrittlement at the end of the period of extended operation and to determine
the need for operating restrictions to preserve RV fracture toughness .  The applicant further
states that the nozzle and nozzle weld materials were evaluated and determined not to be
controlling based on fracture toughness analyses.  In addition, the applicant states that RNP
has an active Reactor Vessel Surveillance Program with scheduled withdrawals extending into
the license renewal period and that the surveillance capsule withdrawal schedule provides for
adequate vessel materials surveillance for the period of extended operation.  The applicant
therefore concluded that aging management of this component/commodity group is consistent
with the GALL Report.  The RNP Reactor Vessel Surveillance Program is described in Section
B.3.11 of the LRA. 

The applicant’s AMR for the RV beltline shell, nozzle, and weld materials is in agreement with
the corresponding AMR for these materials in Items IV.A2.3-b and IV.A2.5-c of Table IV.A2 of
GALL, Volume 2, and is therefore acceptable to the staff.  The staff evaluates the capability of
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the RNP Reactor Vessel Surveillance Program to manage loss of fracture toughness in the RV
beltline materials in Section 3.1.2.3.6 of this SER.

According to Section 3.1.2.2.3 of the SRP-LR, loss of fracture toughness due to neutron
irradiation embrittlement and dimensional changes due to void swelling can occur in
Westinghouse and B&W baffle/former bolts.  The SRP-LR states that, to manage these aging
effects, the need for a plant-specific AMP is to be evaluated, and that the applicant is to
propose a plant-specific AMP for managing these aging effects or is to indicate that it will
participate in the industry programs for investigating the inspection methods and acceptance
criteria that will be necessary for aging management.  Otherwise, the applicant is to provide the
basis for concluding that void swelling is not an issue for the plant’s baffle/former bolts.  For
Westinghouse-designed light-water reactors with recirculating SGs, the corresponding AMRs
for evaluating loss of fracture toughness due neutron irradiation and dimensional changes due
to void swelling in Westinghouse and B&W baffle/former bolts are based on the guidelines in
Section 3.1.2.2.3 of the SRP-LR and are identified in commodity group items B2.4-d and B2.4-f
of Table IV.B2 of GALL, Volume 2, respectively. 

In AMR Item 5 of LRA Table 3.1-1, the applicant states that loss of fracture toughness due to
neutron irradiation embrittlement and void swelling are applicable effects for the RNP
baffle/former bolts and that both of these aging mechanisms will be managed by the PWR
Vessel Internals Program.  In the AMR, the applicant states that it will continue to participate in
industry programs whose objectives include the investigation of aging effects applicable to
baffle/former bolts and identification of appropriate AMPs and aging management activities to
manage these effects.   The applicant states that it will incorporate appropriate and applicable
surveillance techniques as enhancements to the aging management activities that are
proposed to manage these effects in the RNP baffle/former bolts.  The applicant’s AMR for the
RNP baffle/former bolts is in agreement with the corresponding AMRs in Items B2.4-d and
B2.4-f of Table IV.B2 of GALL, Volume 2, and is therefore acceptable to the staff.  The
applicant provides its description of the PWR Vessel Internals Program in Section B.4.3 of the
LRA.  The staff evaluates the capability of this program to manage loss of fracture toughness
due to neutron irradiation embrittlement and void swelling in the RNP baffle/former bolts in
Section 3.1.2.3.4 of this SER.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of loss of fracture toughness due to neutron irradiation embrittlement and
dimensional changes due to void swelling for the RV and its internal components in the reactor
systems, as recommended in the GALL Report.  On the basis of this finding, and the finding
that the remainder of the applicant’s program is consistent with GALL, the staff concludes that 
there is reasonable assurance that this aging effect will be adequately managed  during the
period of extended operation.

3.1.2.2.4 Crack Initiation and Growth Due to Thermal and Mechanical Loading or     
Stress-Corrosion Cracking

According to Section 3.1.2.2.4 of the SRP-LR, crack initiation and growth due to thermal and
mechanical loading or SCC, including IGSCC, could occur in small bore RCS and connected
system piping less than normal pipe size (NPS) 4.

The existing program relies on ASME Section XI ISI and on control of water chemistry to
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mitigate SCC.  The GALL Report recommends that a plant-specific destructive examination or
an NDE that permits inspection of the inside surfaces of the piping be conducted to ensure that
cracking has not occurred and that the component intended function will be maintained during
the extended period.  The AMPs should be augmented by verifying that service-induced weld
cracking is not occurring in the small bore piping less than NPS 4, including pipe, fittings, and
branch connections.  A one-time inspection of a sample of locations is an acceptable method to
ensure that the aging effect is not occurring and the component’s intended function will be
maintained during the period of extended operation.  GALL Chapter XI.M32, One-Time
Inspection” contains an acceptable verification method. 

The GALL Report recommends that the inspection include a representative sample of the
system population, and, where practical and prudent, focus on the bounding or lead
components most susceptible to aging due to time in service, severity of operating conditions,
and lowest design margin.  For small bore piping, actual inspection locations should be based
on physical accessibility, exposure levels, NDE examination techniques, and locations identified
in IN 97-46, Unisolable Crack in High-Pressure Injection Piping.”  Combinations of NDE,
including visual, ultrasonic, and surface techniques, are performed by qualified personnel
following procedures consistent with the ASME Code and 10 CFR Part 50, Appendix B.  For
small bore piping less than NPS 4, including pipe, fittings, and branch connections, a
plant-specific destructive examination or NDE that permits inspection of the inside surfaces of
the piping should be conducted to ensure that cracking has not occurred.  Follow up of
unacceptable inspection findings should include expansion of the inspection sample size and
locations.  

The inspection and test techniques prescribed by the program should verify any aging effects
because these techniques, used by qualified personnel, have been proven effective and
consistent with staff expectations.  The staff’s review confirms that the program includes
measures to verify that unacceptable degradation is not occurring, thereby validating the
effectiveness of existing programs or confirming that there is no need to manage aging-related
degradation for the period of extended operation.  If an applicant proposes a one-time
inspection of select components and susceptible locations to ensure that corrosion is not
occurring, the reviewer verifies that the proposed inspection will be performed using techniques
similar to ASME Code and American Society for Testing and Materials (ASTM) standards,
including visual, ultrasonic, and surface techniques, to ensure that the component’s intended
function will be maintained during the period of extended operation.    

For Westinghouse-designed light-water reactors with recirculating SGs, the corresponding
AMRs for evaluating crack initiation and growth in the Class 1 RCS small bore piping (i.e., pipe
sizes less than NPS 4) are based on the guidelines in Section 3.1.2.2.4 of the SRP-LR and are
identified in commodity group items IV.C2.1-g and IV.C2.2-h of Table IV.C2 of GALL, Volume 2,
respectively.

In AMR Item 6 of Table 3.1-1 of the RNP LRA, the applicant states that crack initiation and
growth induced by SCC and/or thermal or mechanical loading are applicable aging effects for
small bore piping in the RCS that is exposed to chemically treated borated water and that these
aging effects will be managed by the following two AMPs.

(1) implementation of  the RNP Water Chemistry Program that meets the
recommended  program attributes of GALL Program XI.M2, Water Chemistry
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Program”

(2) implementation of a One-Time Inspection Program for small bore piping that
meets the recommended program attributes of GALL Program XI.M32, One
Time Inspection.”

The small bore components covered by the scope of AMR Item 6 of LRA Table 3.1-1 include
the RNP RV flange leakage detection lines.

In RAI Item 3.1.2.2.4-1, the staff informed the applicant that its discussion section for AMR Item
6 in LRA Table 3.1-1 did not appear to credit the ASME Section XI, Subsections IWB, IWC, and
IWD Program as one of the AMPs for managing crack initiation and growth in RCS small bore
piping components less than 4 NPS in size and that, to be consistent with AMR Item IV.C2-g in
GALL, Volume 2, the applicant should credit the ASME Section XI, Inservice Inspection,
Subsections IWB, IWC, and IWD Program as one of three programs for managing crack
initiation and growth in RCS small bore piping components less than 4 NPS in size (i.e., in
addition to the Water Chemistry Program and a one-time inspection for the small bore pipe that
meets the program attributes described in GALL Program XI.M32).  The staff asked the
applicant to modify AMR Item 6 of LRA Table 3.1-1 to add the ASME Section XI, Inservice
Inspection, Subsections IWB, IWC, and IWD Program as one of the three programs used by
RNP to manage crack initiation and growth in RCS small bore piping components less than 4
NPS in size.  If not, the staff requested the applicant to provide a technical basis as to why the
ASME Section XI, Inservice Inspection, Subsections IWB, IWC, and IWD Program does not
need to be credited with managing cracking in these components as well as an explanation as
to why the AMR in AMR Item 6 of Table 3.1-1 should not have been included within the scope
of Table 3.1-2 of the LRA.

In its response to RAI 3.1.2.2.4-1, dated April 28, 2003, the applicant gave the following basis
for not crediting the ASME Section XI, Inservice Subsections IWB, IWC, and IWD Program for
aging management in AMR 6. 

The ASME Code, Section XI exempts 4 inch and under piping from volumetric examinations,
but does require surface examinations.  As such, the Section XI Program can be used to
manage externally initiated cracking in small bore piping, but would not be considered effective
for internally initiated cracking.  In the SER for Generic Technical Report WCAP-14575A, the
NRC notes that austenitic stainless steel components in Westinghouse NSSS loops are not
susceptible to external cracking unless the outside surface comes into contact with halogens. 
RNP controls chemicals that might contact primary loop components to prevent this from
occurring, and site operating experience affirms the effectiveness of these controls. Hence,
externally initiated cracking is not considered an applicable aging effect, and the Section XI
Program is not credited.  

Since the Section XI Program is listed in GALL, but not credited by RNP, the pertinent AMR
discussion in Item 6 of LRA Table 3.1-1 would be more appropriate in LRA Table 3.1-2.

The applicant is not crediting the ASME Section XI, Inservice Inspection, Subsection IWB, IWC,
and IWD Program for aging management of this line item because Section XI of the ASME
Code does not require volumetric examinations of Class 1 pipe less than 4 inches in diameter,
and that on the implication that the NRC recommends a one-time volumetric examination of the
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small bore Class 1 piping components on the basis that the current ASME Section XI inspection
criteria may not be sufficient to detect cracking in these welds prior to a failure of the
components.  However, Section XI of the ASME Code, as invoked by 10 CFR 50.55a,
continues to require surface examinations of small bore Class 1 piping welds (less than 4
inches NPS) once every ISI interval and visual VT-2 leakage examinations of the components
every RFO.  The staff is concerned that the AMPs credited by the applicant for managing crack
initiation and growth of small bore Class 1 piping may be used as a precedent for relieving the
applicant of performing the required ASME ISI examinations for the small bore Class 1 piping
welds during the period of extended operation for RNP.  Therefore, the staff seeks confirmation
that the applicant will continue to perform the ISI examinations of the small bore Class 1 piping
that are required by Section XI of the ASME Boiler and Pressure Vessel Code during the period
of extended operation for RNP.  This is Confirmatory Item 3.1.2.2.4-1.  

Pending resolution of Confirmatory Item 3.1.2.2.4-1, and because the applicant will continue to
do the ISI examinations required by Section XI for the small bore Class 1 piping during the
extended period of operation, the staff concludes that the applicant has provided a reasonable
basis for omitting the ASME Section XI, Inservice Inspection, Subsection IWB, IWC, and IWD
Program as one of the AMPs credited for managing cracking in the small bore Class 1 piping at
RNP.  RAI 3.1.2.2.4-1 is resolved pending satisfactory resolution of confirmatory Item 
3.1.2.2.4-1.  

In its response to RAI 3.1.2.2.4-1, the applicant also clarified that, because RNP is not using
the combination of AMPs recommended in commodity group item IV.C2-g of GALL, Volume 2,
the AMR for this item would have been more appropriately addressed in LRA Table 3.1-2.  
Therefore, although the staff is evaluating AMR Item 6 of LRA Table 3.1-1 in this section of the
SER, the staff is treating this AMR as if it were an AMR item that is designated by the applicant
as being inconsistent with the corresponding AMR in commodity group item IV.C2-g of GALL,
Volume 2.  The staff evaluates the ability of the program attributes for these AMPs to manage
crack initiation and growth in the Class 1 small bore piping components in Sections 3.0.3.9.2
and 3.1.2.2.4 of this SER.

On the basis of its review of the AMR Item 6 of LRA Table 3.1-1, as modified by the information
in the applicant’s response to RAI 3.1.2.2.4-1, and pending resolution of Confirmatory Item
3.1.2.2.4-1, the staff finds that the applicant has adequately evaluated the management of
crack initiation and growth due to thermal and mechanical loading or SCC for components in
the reactor systems, as recommended in the GALL Report.  On the basis of this finding, and
although the applicant has proposed to use a slightly different combination of AMPs from those
recommended by GALL, the staff concludes that there is reasonable assurance that crack
initiation and growth induced by SCC and/or thermal or mechanical loading will be adequately
managed during the period of extended operation. 

3.1.2.2.5 Crack Growth Due to Cyclic Loading

According to Section 3.1.2.2.5 of the SRP-LR, crack growth due cyclic loading could occur in
RV shell and RCS piping and fittings.  Growth of intergranular separations (underclad cracks) in
low alloy or carbon steel heat affected zones under austenitic stainless steel cladding is a TLAA
to be evaluated for the period of extended operation for all the SA 508 Class 2 forgings where
the cladding was deposited with a high heat input welding process.  The methodology for
evaluating the underclad flaw should be consistent with the current well-established flaw
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evaluation procedure and criterion in the ASME Section XI Code.  The GALL Report
recommends further evaluation of programs to manage crack growth due to cyclic loading in
RV shell and RCS piping and fittings. The corresponding AMR for evaluating this form of crack
growth in the RV shell and RCS piping and fittings is based on the guidelines in Section
3.1.2.2.5 of the SRP-LR and is identified in commodity group item IV.A2.5-b of Table IV.A2 of
GALL, Volume 2.

In AMR Item 7 of Table 3.1-1 of the LRA, the applicant indicates that crack growth of potentially
existing flaws in the ferritic portions (i.e., carbon steel or low alloy steel portions) of the RV
directly beneath the RV cladding (i.e., RV underclad cracking) is a potential aging effect
requiring management and that a TLAA has been performed to manage this aging effect
through the end of the extended period of operation for RNP.  The applicant’s AMR for
managing underclad cracking in the RV is in agreement with the staff’s corresponding AMR for
commodity group item IV.A2.5-b of GALL, Volume 2, and is therefore acceptable to the staff. 
The applicant’s TLAA for managing RV underclad cracking is given in Section 4.3 of the
application.  The staff evaluates this TLAA in Section 4.3.4 of this SER.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of crack growth due to cyclic loading for components in the reactor systems, as
recommended in the GALL Report.  On the basis of this finding, and the finding that the
applicant’s  program is consistent with GALL, the staff concludes that there is reasonable
assurance that this aging effect will be adequately managed during the period of extended
operation. 

3.1.2.2.6 Changes in Dimension Due to Void Swelling

According to Section 3.1.2.2.6 of the SRP-LR, changes in dimension due to void swelling could
occur in reactor internal components.  The GALL Report recommends further evaluation to
ensure that this aging effect is adequately managed.  The RV internals receive a visual
inspection (VT-3) according to Category B-N-3 of Subsection IWB of ASME Section XI.
However, this inspection is not sufficient to detect the effects of changes in dimension due to
void swelling.  Therefore, GALL recommends that a plant-specific AMP be evaluated.  The
applicant should either provide the basis for concluding that void swelling is not an issue for the
component, or provide a program to manage the effects of dimensional changes due to void
swelling and the loss of ductility associated with such swelling.  The staff verified that the
applicant has either proposed a program to manage dimensional changes due to void swelling
in the pressure vessel internal components or provided the basis for concluding that void
swelling is not an issue.  For Westinghouse-designed light-water reactors with recirculating
SGs, the corresponding AMRs for evaluating void swelling of the RV internal components are
based on the guidelines in Section 3.1.2.2.6 of the SRP-LR and are identified in commodity
group items B2.1-b, B2.1-f, B2.1-j, B2.2-b, B2.2-e, B2.3-b, B.2.4-b, B2.4-d, B2.5-b, B2.5-f,
B2.5-i and B2.6-b of Table IV.B2 of GALL, Volume 2, respectively. 

In AMR Item 8 of Table 3.1-1 to the LRA, the applicant identified that, with the exception of the
neutron flux thimble guide tubes, the RV internals for RNP are potentially susceptible to the
effects of void swelling.  Void swelling is a high temperature/high irradiation phenomenon in
which high neutron irradiation induces the formation of voids in  RV internal materials.  In AMR
Item 8 of Table 3.1-1, the applicant stated that it continues to participate in industry programs
designed to investigate and evaluate the aging effects, including void swelling for RV internals,
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and that it will incorporate the applicable results of industry initiatives related to void swelling
into the PWR Vessel Internals Program.  This approach conforms to one of the two
recommended approaches in the AMRs for commodity group items IV.B2.1-b, IV.B2.1-f,
IV.B2.1-j, IV.B2.2-b, IV.B2.2-e, IV.B2.3-b, IV.B.2.4-b, IV.B2.4-d, IV.B2.5-b, IV.B2.5-f, IV.B2.5-i
and IV.B2.6-b of Table IV.B2 of GALL, Volume 2.  

The LRA appeared to omit void swelling as an applicable effect for the neutron flux thimble
tubes because the thimble tubes are partly located outside of the RV and are not expected to
experience excessive irradiation at elevated temperatures.  In contrast, the AMR for commodity
group item IV.B2.6-b of Table IV.B2 of GALL, Volume 2, identifies that void swelling is an
applicable aging effect for Westinghouse-designed RV internal flux thimble guide tubes. 
Therefore; in RAI 3.1.2.2.6-1, Parts 1 and 2, the staff informed the applicant that its AMR for
evaluating dimensional changes in the RNP RV internal neutron flux thimble guide tubes did not
appear to be consistent with the corresponding assessment in GALL, Volume 2, and, in
general, asked the applicant to discuss whether dimensional changes due to void swelling are
considered to be an applicable aging effect for the RNP neutron flux thimble guide tubes.  If so,
the staff asked the applicant to discuss whether an AMR had been performed for managing this
aging effect in the neutron flux thimble guide tubes.

In its response to RAI 3.1.2.2.6-1 (which provided one reply to address Parts 1 and 2 of the
RAI), dated April 28, 2003, the applicant clarified that the scope of AMR Item 8 of LRA Table
3.1-1 includes only those portions of the neutron flux thimble guide tubes that provide structural
support to safety-related components and that are located internal to the RV.  The applicant
stated that dimensional changes due to void swelling is currently a topic under review by the
industry and that, to manage this aging effect, CP&L has selected those RV internals that are
projected to be subject to the highest radiation fluxes.  The applicant stated that these
components will act as predictors for other RV internal components.  The applicant credits the
PWR Vessel Internals Program with managing void swelling in RV internal components.  The
applicant stated that the PWR Vessel Internals Program (Section B.4.3 of the LRA) makes the
following statement with respect to the management of void swelling in RV internals.

The PWR Vessel Internals Program will incorporate the following enhancements that impact program
elements for Scope of Program and Corrective Actions:

• To address change in dimensions due to void swelling, RNP will continue to participate in
industry programs to investigate this aging effect and determine the appropriate AMP.

• To address baffle and former assembly issues, RNP will continue to participate in industry
programs and will implement appropriate program enhancements to manage the aging
effects associated with the Baffle and Former Assembly.

• As Westinghouse Owner’s Group (WOG) and EPRI Materials Reliability Project (MRP)
research projects are completed, RNP will evaluate the results and factor them into the PWR
Vessel Internals Program.  The expected results include identification of components which
are the most limiting and most susceptible and identification of appropriate inspection
techniques.

• RNP will implement an augmented inspection during the license renewal term. Augmented
inspections, based on required program enhancements, will become part of the ASME
Section XI program.  Corrective actions for augmented inspections will be developed using
repair and replacement  procedures equivalent to those requirements in ASME Section XI.

This statement is reflected in Commitment No. 33 of Attachment II to CP&L Serial Letter No.
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RNP-RA\03-0031, dated April 28, 2003.  Commitment No. 33 also includes a commitment to
submit the augmented inspection plan for the RNP RV internal components to the NRC for
review and approval 24 months prior to implementation of the augmented inspection for the RV
internal components.  The applicant is relying on the results of industry initiative studies on void
swelling of RV internal components as its basis for determining whether void swelling needs to
be managed during the license renewal period.  The commitment to submit the augmented
inspection plan to the staff for review and approval 24 months ahead of implementation will
permit the staff time to determine whether void swelling is a relevant issue for the RV internal
components of PWR-designed facilities and whether CP&L’s proposed augmented inspection
techniques for managing void swelling in the RNP RV internal components, including the
internal portions of the neutron flux thimble guide tubes, are necessary and acceptable.  This
approach is consistent with the approach recommended in Section IV.B2 of GALL, Volume 2,
for managing void swelling in RV internal components.  Because the applicant’s response to
RAI 3.1.2.2.6-1, Parts 1 and 2, and the Commitment No. 33 of Attachment II to CP&L Serial
Letter No. RNP-RA\03-0031 provide a clarification on how the applicant will manage void
swelling in the RNP RV internal components, and because the approach is consistent with that
recommended in Section IV.B2 of GALL, Volume 2, the staff concludes AMR Item 8 of the LRA
is consistent with GALL and is acceptable.  RAI 3.1.2.2.6-1, Parts 1 and 2, are resolved. 

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of changes in dimension due to void swelling for components in the reactor
systems, as recommended in the GALL Report.  On the basis of this finding, and the finding
that the remainder of the applicant’s program is consistent with GALL, the staff concludes that 
there is reasonable assurance that this aging effect will be adequately managed  during the
period of extended operation. 

3.1.2.2.7 Crack Initiation and Growth Due to Stress-Corrosion Cracking or Primary Water 
    Stress-Corrosion Cracking

According to Section 3.1.2.2.7 of the SRP-LR, crack initiation and growth due to SCC and
PWSCC could occur in PWR core support pads (or core guide lugs), instrument tubes (bottom
head penetrations), pressurizer spray heads, and SG instrumentation and drain nozzles. The
GALL Report recommends further evaluation to ensure that these aging effects are adequately
managed. The GALL Report recommends that a plant-specific AMP be evaluated because
existing programs may not be capable of mitigating or detecting crack initiation and growth due
to SCC. Acceptance criteria are described in Branch Technical Position RLSB-1 (Appendix A.1
of the SRP-LR).  The staff reviews the applicant’s proposed program to ensure that an
adequate program will be in place for the management of these aging effects.  For
Westinghouse-designed light-water reactors with recirculating SGs, the corresponding AMRs
for evaluating crack initiation and growth due to SCC and PWSCC of PWR core support pads
(or core guide lugs), instrument tubes (bottom head penetrations), pressurizer spray heads, and
SG instrumentation and drain nozzles are based on the guidelines in Section 3.1.2.2.7 of the
SRP-LR and are identified in commodity group items IV.A2.-f, IV.A2.6-a, IV.A2.7-a, IV.C2.5-j,
and IV.D1.1-j of GALL, Volume 2, respectively.

In AMR Item 9 of Table 3.1-1 in the LRA, the applicant provides its AMR for the RNP core
support pads, instrument tubes (bottom head penetrations), pressurizer spray heads, and SG
instrument nozzles and drains and identifies that growth due to SCC and/ or PWSCC are
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applicable effects for these components. 

The applicant’s AMR for this commodity group states that the pressurizer spray head performs
no license renewal intended functions at RNP and that the SG instrument nozzles (GALL item
D1.1.10) are not fabricated from Alloy 600 so they do not meet the criteria of this group.  The
applicant’s AMR for this commodity group also states that the reactor pressure vessel (RPV)
flange leak detection line is fabricated from stainless steel and is included in the category of
small bore piping.  Management of crack initiation and growth for this component is addressed
in Item 6 for small bore stainless steel piping, which is consistent with the GALL Report.  The
RNP core support pads and RV bottom head penetrations are fabricated of nickel-based alloy.
The Water Chemistry Program is used to manage cracking from SCC for the support pads and
both the ASME Section XI, Inservice Inspection, Subsections IWB, IWC, and IWD Program and
the Water Chemistry Program are used to manage cracking from SCC for the bottom head
penetrations.  As these AMPs differ from the plant-specific AMP recommended by the GALL
Report, aging management for these components is addressed in LRA Table 3.1-2, Items 9
and 10.

For the core support pads, RV bottom head instrumentation nozzles, pressurizer spray head,
and SG instrumentation nozzles and drains, the issue is that existing programs, such as the
Water Chemistry Program and/or the ASME Section XI, Inservice Inspection, Subsection IWB,
IWC, and IWD Program may not be sufficient to manage SCC-induced or PWSCC-induced
crack initiation and growth in these components.  For the core support pads, the applicant
evaluates the inconsistency with Section IV.A2.6-a of GALL, Volume 2, and provides the AMR
for the components in Item 9 of Table 3.1.2-1 of the LRA.  For the RV bottom head
instrumentation tubes, the applicant evaluates the inconsistency with Section IV.A2.6-a of
GALL, Volume 2, and provides the AMR for the components in Item 10 of Table 3.1.2-1 of the
LRA.  The staff evaluates the applicant’s AMR for the RV core support pads in Section 3.1.2.4.5
of this SER.  The staff evaluates the applicant’s AMR for the RV bottom head instrumentation
tubes in Section 3.1.2.4.4 of this SER.  

In AMR item IV.C2.5-j of GALL, Volume 2, the staff states that crack initiation and growth due
to SCC or PWSCC are applicable aging effects for pressurizer spray heads made from Alloy
600 or CASS materials, and states that a plant-specific AMP is to be proposed to manage these
aging effects in the pressurizer spray heads.  In the discussion section of AMR Item 9 of LRA
Table 3.1-1, the applicant states that the pressurizer spray head serves no function for license
renewal, implying that the pressurizer spray head is not within the scope of license renewal and
therefore no  AMR of the pressurizer spray head is required.  In RAI 3.1.2.2.7-1, Part 1, the
staff asked the applicant, that if the RNP pressurizer spray head were within the scope of
license renewal, to provide a revised AMR for the pressurizer spray head.  This AMR should
include which AMPs will be credited to manage SCC-induced/PWSCC-induced crack initiation
and growth in the spray head and loss of fracture toughness if the pressurizer spray head were
fabricated from CASS.

Based on this assessment, the staff concludes that aging management of the pressurizer spray
head is not required and RAI 3.1.2.2.7-1 is resolved.  Pursuant to 10 CFR 54.21(a)(1), the staff
will require an AMR to be performed for the pressurizer spray head if the applicant is required
by the staff to bring the components within the scope of license renewal as part of the
applicant’s resolution of RAI 2.3.1.3-1 by Confirmatory Item 2.3.1.3-1.
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In AMR Item IV.D1.1-j of GALL, Volume 2, the staff identifies that crack initiation and growth
due to SCC or PWSCC are applicable aging effects for SG instrumentation nozzles and
recommends that a plant-specific management program be evaluated for managing these
aging effects.  In Item 9 of LRA Table 3.1-1 (page 3.1-12 of the table), the applicant stated that
RNP SG instrument nozzles are not fabricated from Alloy 600, so they were not included in this
item.  Therefore, in RAI 3.1.2.27-1, Part 2, the staff asked the applicant to either clarify where
the AMR for the SG instrument and drain nozzles can be found or, if an AMR has not been
performed for these components, provide an AMR for the SG instrument and drain line nozzles,
including the materials of fabrication, applicable environments, applicable aging effects, and
AMRs for the components.  The staff also asked the applicant to include the AMR for the
nozzles as a part of LRA Table 3.1-2.

In its response to RAI 3.1.2.2.7-1, Part 2, dated April 28, 2003, the applicant stated that the
RNP design does not include SG instrumentation nozzles that are fabricated from Alloy 600. 
The applicant stated that, instead, the SG instrumentation nozzles at RNP are fabricated from
carbon steel and, therefore, the AMR in commodity group item IV.D1.1-j, as evaluated relative
to GALL component D1.1.10 (SG instrumentation nozzles), is not applicable relative to the RNP
design.   The staff’s AMR in commodity group item IV.D1.1-j of GALL, Volume 2, is only
applicable to SG instrumentation nozzles that are fabricated from Alloy 600.  Since the SG
instrumentation nozzles at RNP are fabricated from carbon steel containing a stainless steel
cladding, the staff concludes that the AMR in commodity group item IV.D1.1-j of GALL, Volume
2, is not applicable to the design of the RNP SG instrumentation nozzles.  RAI 3.1.2.2.7-1 is
therefore resolved.  

The applicant evaluated crack initiation and growth of the SG primary side nozzles (including
primary side instrumentation nozzles) as a result of thermal fatigue in AMR 1 of LRA Table
3.1-1.  The staff’s evaluation of AMR Item 1 of LRA Table 3.1-1 is given in Section 3.1.2.2.1 of
this SER.  The applicant evaluated crack initiation and growth of the SG primary side nozzles
(including primary side instrumentation nozzles) as a result of SCC, PWSCC, and/or IASCC in
AMR Item 32 of LRA Table 3.1-1.  The staff’s evaluation of AMR Item 32 of LRA Table 3.1-1 is
given in Section 3.1.2.1 of this SER.  The applicant evaluated loss of material in the SG primary
side nozzles (including primary side instrumentation nozzles) as a result of pitting, crevice
corrosion, or general corrosion in AMR Item 5 of LRA Table 3.1-2.   

The staff’s evaluation of AMR Item 5 of LRA Table 3.1-2 is given in Section 3.1.2.4.6.2 of this
SER.

However, the staff seeks confirmation as to whether the welds used to join the SG
instrumentation nozzles to the SG shells were fabricated using Alloy 600 weld material (i.e.,
Alloy 82/182 filler metals).  If Alloy 600 weld materials are utilized, the staff requests that the
applicant state whether the welds will be within the scope of and managed by the Nickel-Alloy
Nozzle and Penetrations Program.  This is confirmatory item 3.1.2.2.7-1.  

According to Section 3.1.2.2.7 of the SRP-LR, crack initiation and growth due to SCC could
occur in PWR CASS RCS piping and fittings and the pressurizer surge line nozzle. The GALL
Report recommends further evaluation of piping that does not meet either the reactor water
chemistry guidelines of TR-105714, PWR Primary Water Chemistry Guidelines-Revision 3,”
November 1995, or the material guidelines of NUREG-0313, Revision 2, Technical Report on
Material Selection and Processing Guidelines for BWR Coolant Pressure Boundary Piping.” 
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Acceptance criteria are described in Branch Technical Position RLSB-1 (Appendix A.1 of the
SRP-LR).  The staff reviews the applicant’s proposed program to ensure that an adequate
program will be in place for the management of these aging effects.  For
Westinghouse-designed light-water reactors with recirculating SGs, the corresponding AMRs
for evaluating crack initiation and growth due to SCC of CASS RCS piping and the pressurizer
surge line nozzle are based on the guidelines in Section 3.1.2.2.7 of the SRP-LR and are
identified in commodity group items IV.C2.1-e, IV.C2.2-g, IV.C2.4-b, and IV.C2.5-i of GALL,
Volume 2, respectively.

In AMR Item 10 of Table 3.1-1 of the LRA, the applicant provides its AMR for the RNP CASS
RCS piping and fittings and pressurizer surge line nozzle, and identifies that growth due to SCC
and/or PWSCC are applicable effects for these components.  However, the applicant qualifies
that the RNP pressurizer surge nozzle is not fabricated from CASS and is instead fabricated
from carbon steel clad with stainless steel.  Therefore, in RAI 3.1.2.2.7-2, the staff asked the
applicant to clarify whether an AMR had been performed for the the pressurizer surge nozzle
and its safe-end and, if so, to state where the AMR was located in the application.

In its response to RAI 3.1.2.2.7, Part 2, dated April 28, 2003, the applicant stated that the AMRs
for the pressurizer surge nozzle and its safe-end are provided in the following AMR items.

AMR Item 1 of LRA Table 3.1-1 which assesses cracking of ASME Code Class 1
components resulting from thermal fatigue

AMR Item 24 of LRA Table 3.1-1 which assesses crack initiation and growth due to
SCC,  IGSCC, and cyclic loading in RV nozzle safe-ends, CRDM housings, and other
RCS  components

AMR Item 2 of LRA Table 3.1-2 which assesses loss of material from either pitting
corrosion or crevice corrosion in RCS components

The staff’s evaluation of AMR Item 24 of LRA Table 3.1-1 is given in Section 3.1.2.2.1 of this
SER.  The staff’s evaluation of AMR Item 24 of Table 3.1-1 is given in Section 3.1.2.1 of this
SER.  The staff’s evaluation of AMR Item 2 of Table 3.1-2 is given in Section 3.1.2.4.2.1 of this
SER.  Since the applicant has provided the clarification requested by the staff, the staff
considers RAI 3.1.2.2.7-2 to be resolved.

The applicant has included the RNP CASS RCP casing in this group and has credited the RNP
Water Chemistry Program with managing SCC in the CASS RCP casing.  The applicant states
that, according to the GALL Report, Section IV.C, with respect to SCC of CASS components, a
plant-specific program is required unless certain conditions apply.  One of the conditions is
maintaining water chemistry in accordance with EPRI TR-105714, Revision 3 (or more recent). 
RNP meets this water chemistry requirement.  Therefore, the aging management for CASS
piping and RCP casing in the RCS is consistent with the GALL Report.  AMR Item IV.C2.3-b of
GALL, Volume 2, states that the ASME Section XI, Inservice Inspection, Subsections IWB,
IWC, and IWD Program should be used to manage SCC-induced crack initiation and growth in
CASS RCP casings if monitoring and control of primary water chemistry is not being done in
accordance with EPRI TR-105714 (Revision 3 or more recent editions of the guidelines) or
material selection for the casings has not been done according to criteria in NUREG-0313,
Revision 2, for ensuring that the carbon alloying content for the casings is less than 0.035
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percent  and the delta-ferrite content for the casings is greater than 7.5 percent.  Since the
applicant’s AMR for the RCP casings indicated that the primary water chemistry is maintained in
accordance with the chemistry guidelines of EPRI TR-105714, Revision 3, the staff concludes
that the AMR for the RCP casings is consistent with GALL and is therefore acceptable.

According to Section 3.1.2.2.7 of the SRP-LR, crack initiation and growth due to PWSCC could
occur in PWR pressurizer instrumentation penetrations and heater sheaths and sleeves made
of Nickl alloys. The existing program relies on ASME Section XI ISI and on control of water
chemistry to mitigate PWSCC.  However, the existing program should be augmented to
manage the effects of SCC on the intended function of Nickel-alloy components.  The GALL
Report recommends that the applicant provide a plant-specific AMP or participate in industry
programs to determine an appropriate AMP for PWSCC of Alloy 600 base metals and Alloy
182/82 welds.  Acceptance criteria are described in Branch Technical Position RLSB-1
(Appendix A.1 of the SRP-LR).  The staff reviewed the applicant’s proposed program to ensure
that an adequate program will be in place for the management of these aging effects.  For
Westinghouse-designed light-water reactors with recirculating SGs, the corresponding AMRs
for evaluating crack initiation and growth due to PWSCC of PWR pressurizer instrumentation
penetrations, heater sheaths, and heater sleeves made of Nickel-based alloys are based on the
guidelines in Section 3.1.2.2.7 of the SRP-LR and are identified in commodity group items
IV.C2.5-k and IV.C2.5-s of GALL, Volume 2, respectively.

In AMR Item 11 of LRA Table 3.1-1, the applicant indicates that crack initiation and growth due
to PWSCC are applicable aging effects for pressurizer instrumentation penetrations and heater
sheaths and sleeves if the components are made of Nickel-based alloys.  However, in the
discussion column for AMR Item 11, the applicant clarifies that the RNP pressurizer instrument
penetrations and heater sheaths and sleeves are made of stainless steel, and therefore refers
the actual AMR for these components to the scope of AMR Item 24 of Table 3.1-1 of the LRA. 
The applicant credits both the Chemistry Program and the ASME Section XI, Inservice
Inspection, Subsections IWB, IWC, and IWD Program for managing crack initiation and growth
due to PWSCC/SCC in the pressurizer instrumentation penetrations and heater sheaths and
sleeves.  The applicant states that these programs are consistent with GALL for managing
SCC-induced cracking in Class 1 austenitic stainless steel components.  The staff has
confirmed that the applicant’s AMR for the stainless steel pressurizer instrumentation
penetrations and heater sheaths and sleeves is consistent with the staff’s corresponding AMR
for pressurizer heater sheaths and sleeves given in AMR Item IV.C2.5-s of GALL, Volume 2,
and that the Water Chemistry Program and ASME Section XI, Inservice Inspection,
Subsections IWB, IWC, and IWD Program are acceptable programs for managing
SCC-induced crack initiation and growth in these components.  The staff therefore concludes
that the applicant’s AMR for the stainless steel pressurizer instrumentation penetrations and
heater sheaths and sleeves is consistent with the GALL Report and is therefore acceptable.

On the basis of its review, pending satisfactory resolution of confirmatory item 2.3.1.3-1 and
3.1.2.2.7-1, the staff finds that the applicant has adequately evaluated the management of
crack initiation and growth due to SCC or PWSCC for components in the reactor systems, as
recommended in the GALL Report.  On the basis of this finding, and the finding that the
remainder of the applicant’s program is consistent with GALL, the staff concludes that there is
reasonable assurance that this aging effect will be adequately managed during the period of
extended operation.  
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3.1.2.2.8 Crack Initiation and Growth Due to Stress-Corrosion Cracking or Irradiation-Assisted    
 Stress Corrosion Cracking

According to Section 3.1.2.2.8 of the SRP-LR, crack initiation and growth due to SCC or IASCC
could occur in baffle/former bolts in Westinghouse and B&W reactors. In this section of the
SRP-LR, the staff identifies that VT-3 visual examinations of baffle/former bolts have not
identified the presence of cracking in the bolts because cracking occurs at the juncture of the
bolt head and shank which is not accessible for visual inspection. The staff also stated that
recent UT examinations of the baffle/former bolts at several plants have identified cracking and
that the industry is currently addressing the issue of baffle bolt cracking in the EPRI-MRP,
Issues Task Group (ITG) including activities to determine, develop, and implement the
necessary steps and plans to manage the applicable aging effects on a plant-specific basis.  In
the GALL Report, the staff recommends that further evaluation be performed to ensure that
these aging effects are adequately managed.  Acceptance criteria to manage SCC or IASCC in
the baffle/former bolts are described in Branch Technical Position RLSB-1 (Appendix A.1 of the
SRP-LR).

For Westinghouse-designed light-water reactors with recirculating SGs, the corresponding
AMRs for evaluating crack initiation and growth due to SCC or IASCC of Westinghouse-design
baffle/former bolts is based on the guidelines in Section 3.1.2.2.8 of the SRP-LR and are
identified in commodity group item IV.C2.4-c of GALL, Volume 2.

In AMR Item 12 of Table 3.1-1 of the LRA, the applicant states that SCC-induced and
IASCC-induced crack initiation and growth are applicable aging effects for Westinghouse
baffle/former bolts.  The applicant credits the PWR Vessel Internals Program and the Water
Chemistry Program to manage SCC-induced and IASCC-induced crack initiation and growth in
the RNP RV internal baffle/former bolts.  The applicant stated that it will continue to participate
in industry-wide programs whose objectives include the investigation of aging effects that are
applicable to PWR vessel internal components and the identification of appropriate AMP( s) for
managing these effects, including those for the baffle/former bolts.  The applicant indicated that
it is committed to incorporate into the PWR Vessel Internals Program any additional aging
management activities resulting from ongoing industry initiatives that are determined applicable
for managing these aging effects and mechanisms.   The applicant stated that new AMP
activities, or other surveillance techniques, will be incorporated as enhancements to the aging
management activities applicable to baffle/former bolts.

The applicant has stated that, in addition, the Water Chemistry Program has proven effective in
managing cracking from SCC in general, as indicated in the GALL Report for various other RV
internals components, and that, when taken in conjunction with the PWR Vessel Internals
Program, as modified with appropriate enhancements to be identified by ongoing industry
programs, will adequately manage these aging effects.  This approach is consistent with the
staff’s corresponding AMR for baffle/former bolts given in Item IV.B2.4-b of GALL, Volume 2,
and AMPs recommended by GALL Item IV.B2.4-b for managing SCC-induced and
IASCC-induced crack initiation and growth in these components.   The staff therefore concludes
that the applicant’s AMR for the RV internal baffle/former bolts is consistent with the GALL
Report, and is therefore acceptable.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of crack initiation and growth due to SCC or IASCC for components in the reactor
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systems, as recommended in the GALL Report.  On the basis of this finding, and the finding
that the remainder of the applicant’s program is consistent with GALL, the staff concludes that 
there is reasonable assurance that this aging effect will be adequately managed during the
period of extended operation.

3.1.2.2.9 Loss of Preload Due to Stress Relaxation

According to Section 3.1.2.2.9 of the SRP-LR, the staff states that loss of preload due to stress
relaxation could occur in baffle/former bolts in Westinghouse and B&W reactors.  The staff’s
recommended guidance in Section 3.1.2.2.9 of the SRP-LR is that visual inspections (VT–3)
should be augmented to detect relevant conditions of stress relaxation because only the heads
of the baffle/former bolts are visible, thus, VT-3 visual examinations methods may not detect
loss of preload (loosening) of the baffle/former bolts.  The GALL Report therefore recommends
that a plant-specific AMP be implemented to ensure that these aging effects are adequately
managed.  Acceptance criteria for the inspections are described in Branch Technical Position
RLSB-1 (Appendix A.1 of the SRP-LR).  For Westinghouse-designed light-water reactors with
recirculating SGs, the corresponding AMRs for evaluating loss of preload due to stress
relaxation of Westinghouse-design baffle/former bolts are based on the guidelines in Section
3.1.2.2.9 of the SRP-LR and are identified in commodity group item IV.C2.4-c of GALL, Volume
2.

In AMR Item 13 of Table 3.1-1 of the LRA, the applicant stated that loss of preload due to
stress relaxation is an applicable aging effect for Westinghouse baffle/former bolts.  The
applicant also stated that stress relaxation is a result of creep and/or irradiation-induced creep. 
The GALL Report calls for a plant-specific program to manage the effects of loss of
preload/stress relaxation.  The applicant credits both the ASME Section XI, Inservice
Inspection, Subsections IWB, IWC, and IWD Program and the PWR Vessel Internals Program
to manage loss of preload from irradiation creep at RNP.  The scope of the PWR Vessel
Internals Program includes participation in industry-wide programs for managing aging effects
in PWR internal baffle bolts and implementation of recommended augmented inspection
activities as part of participation in such programs, as necessary.  The applicant indicated that it
will continue to participate in industry programs whose objectives include the investigation of
aging effects applicable to baffle/former bolts and identification of appropriate AMP activities. 
The applicant stated that it will incorporate any aging management activities, or surveillance
techniques, resulting from the ongoing industry programs, as required, to enhance the aging
management activities that have been proposed to evaluate the baffle/ former bolts.   Based on
the planned activities, aging management of loss of preload in baffle/former bolts is consistent
with the GALL Report.  

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of the loss of preload due to stress relaxation for components in the reactor
systems, as recommended in the GALL Report.  On the basis of this finding, and the finding
that the remainder of the applicant’s program is consistent with GALL, the staff concludes that 
there is reasonable assurance that this aging effect will be adequately managed during the
period of extended operation.

3.1.2.2.10 Loss of Section Thickness Due to Erosion

According to Section 3.1.2.2.10 of the SRP-LR, loss of section thickness due to erosion could
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occur in SG feedwater impingement plates and supports. The GALL Report recommends
further evaluation of a plant-specific AMP to ensure that this aging effect is adequately
managed. Acceptance criteria are described in Branch Technical Position RLSB-1 (Appendix
A.1 of the SRP-LR).  The staff reviews the applicant’s proposed program to ensure that an
adequate program will be in place for the management of these aging effects.  For
Westinghouse-designed light-water reactors with recirculating SGs, the corresponding AMR for
evaluating loss of section thickness due to erosion of the SG feedwater impingement plates and
supports is based on the guidelines in Section 3.1.2.2.10 of the LR and is identified in
commodity group item IV.D1.1-e of GALL, Volume 2.

In AMR Item 14 of LRA Table 3.1-1, the applicant stated that the RNP SGs use feed rings with
J-nozzles but that the feed rings perform no license renewal intended function.  The applicant
did not provide any AMP or aging effect associated with the feed rings in Table 3.1-1 of the
LRA.  However, in Item IV.D1.1-e of GALL, the feedwater inlet ring and support were identified
as components for aging management.  Therefore, in RAI 3.1.2.2.10-1, the staff requested the
applicant to clarify whether the feed ring and support need to be included in Table 3.1-1 of the
RNP LRA.

In its response to RAI 3.1.2.2.10-1, the applicant stated that LRA Table 3.1 -1, Item 14, is a
review of the last line on page 8 of GALL, Volume 1, and refers to AMR in GALL commodity
group IV.D1.1-e, as assessed relevant to GALL component IV.D1.1.6, Feedwater Impingement
Plate and Support.”   In its response to RAI 3.1.2.2.10-1, the applicant restated its position that
the RNP SG feedwater inlet ring and support are not are within the scope of license renewal,
and are therefore not part of the commodity group for AMR Item 14 of LRA Table 3.1-1. 
Therefore, they are not required to be within the scope of AMR.

In its response to RAI 3.1.2.2.10-1, the applicant clarified that the feed ring and support in the
SGs are not within the scope of license renewal and therefore are not required to be within the
scope of aging management.  The applicant’s response to RAI 2.3.1.6-1 provided the technical
basis for concluding that the SG feedwater inlet rings and their structural supports are not within
the scope of license renewal, as defined in 10 CFR 54.4.  However, in the Open Item 2.3.1.6-1,
the staff took issue with the applicant’s technical basis for its determination on the scoping of
the SG feedwater inlet rings and their structural supports and requested further technical
justification as to why the SG feedwater inlet rings and their structural supports are not within
the scope of license renewal and are not subject to AMRs.    
Pending resolution of Open Item 2.3.1.6-1, the staff will require the applicant to perform an
AMR that evaluates whether loss of section thickness due to erosion is an aging effect requiring
management if the SG feedwater rings and their supports are brought within the scope of
license renewal as part of the resolution of the open item.  

On the basis of its review, pending satisfactory resolution of open item 2.3.1.6-1, the staff finds
that the applicant has adequately evaluated the management of the loss of section thickness
due to erosion for components in the reactor systems, as recommended in the GALL Report. 
On the basis of this finding, and the finding that the remainder of the applicant’s program is
consistent with GALL, the staff concludes that  there is reasonable assurance that this aging
effect will be adequately managed during the period of extended operation..  
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3.1.2.2.11 Crack Initiation and Growth due to Primary Water Stress-Corrosion Cracking,  Outer-
     Diameter Stress-Corrosion Cracking, or Intergranular Attack, Loss of Material Due to  
     Wastage and Pitting Corrosion, Loss of Section Thickness Due to Fretting and Wear, 
     or Denting Due to Corrosion of Carbon Steel Tube Support Plate

In Section 3.1.2.2.11 of the SRP-LR, the staff identifies that crack initiation and growth due to
PWSCC, outer-diameter stress-corrosion cracking (ODSCC), or intergranular attack (IGA), loss
of material due to wastage and pitting corrosion, or deformation due to corrosion could occur in
Alloy 600 components of the SG tubes, repair sleeves, and plugs.  All PWR licensees have
committed voluntarily to an SG degradation management program described in NEI 97-06,
Steam Generator Program Guidelines.”  The GALL Report recommends that an AMP based

on the recommendations of NEI 97-06 guidelines, or some other alternate regulatory basis for
SG degradation management, should be developed to ensure that this aging effect is
adequately managed.  

At present, the NRC staff does not plan to endorse NEI 97-06 or the detailed industry
guidelines referenced therein.  The staff is working with the industry to revise plant technical
specifications to incorporate the essential elements of the industry’s NEI 97-06 initiative as
necessary to ensure that tube integrity is maintained.  This would require implementation of
programs to ensure that performance criteria for tube structural and leakage integrity are
maintained, consistent with the plant design and licensing basis.  NEI 97-06 provides guidance
on programmatic details for accomplishing this objective.  These guidelines apply to all
degradation or damage mechanisms.  However, these programmatic details would be outside
the scope of the technical specifications.  

As part of the NRC’s Reactor Oversight Program, the NRC would monitor the effectiveness of
these programs in terms of whether the bottom line goals of these programs are being met,
particularly whether the tube structural and leakage integrity performance criteria are in fact
being maintained.  The staff reviewed the applicant’s proposed program to ensure that an
adequate program will be in place for the management of these aging effects for the period of
extended operation.

For Westinghouse-designed light-water reactors with recirculating SGs, the corresponding
AMRs for evaluating these aging effects in the Alloy 600 SG tubes, repair sleeves, and plugs
are based on the guidelines in Section 3.1.2.2.11 of the SRP-LR and are identified in
commodity group items IV.D1.2-a, IV.D1.2-b, IV.D1.2-c, IV.D1.2-e, IV.D1.2-f, IV.D1.2-g,
IV.D1.2-i, and IV.D1.2-j of GALL, Volume 2, respectively.

In Table 3.1-1 of the LRA, Item 15, the applicant identified (1) crack initiation and growth due to
PWSCC, ODSCC, and/or IGA (2) loss of material due to wastage and pitting corrosion (3) loss
of section thickness due to fretting and wear and (4) denting due to corrosion at tube support
plate intersections of the SG tubes, repair sleeves, and plugs as aging effects for these
components.

The applicant stated that loss of material due to wastage and pitting corrosion owing to
exposure to phosphate chemistry is not applicable because phosphate chemistry is not used at
RNP.  However, pitting remains a possible aging mechanism in accordance with the RNP AMR. 
The staff agrees with the applicant that pitting is a possible aging mechanism that should be
considered, even though the mechanism has not occurred in the RNP SGs.
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The applicant stated that Bulletin 88-02, Rapidly Propagating Fatigue Cracks in Steam
Generator Tubes,” is not applicable to RNP based on the SG design and support plate material. 
In Bulletin 88-02, the staff discussed a tube rupture event that occurred in the North Anna Unit
1 SGs.  The cause of the tube rupture was determined to be high cycle fatigue in combination
with denting at the upper tube support plate, as well as absence of effective anti-vibration bar
support.  The RNP replacement SGs are not Westinghouse Model 51 SGs which were used at
North Anna at the time of the event.  (North Anna has since replaced its SGs).  The RNP
replacement SGs are Westinghouse Model 44F which use the broached-hole configuration for
the tube support plate which is made of stainless steel.  This design mitigates the potential for
denting at the tube support plate.  The staff agrees with the applicant that Bulletin 88-02 is not
applicable to RNP SGs based on the difference in SG designs.

The applicant stated that, per the GALL Report, the effectiveness of the AMP for managing
degradation in SG tubes and plugs is contingent on implementing the programmatic guidelines
of NEI 97-06 in SGs. For RNP, a combination of the Steam Generator Tubing Integrity and
Water Chemistry Programs will be used for management of potential cracking, loss of section
thickness, loss of material, and denting for SG tubes and plugs. Per the guidelines of NEI
97-06, RNP Technical Specifications, Section 5.5.9, provide the requirements for SG
degradation management.  These requirements, including tube inspection scope and
frequency, plugging, repair, and leakage monitoring, have been incorporated into plant
administrative controls. The programs and guidelines for aging management of SG tubes and
plugs at RNP are consistent with the GALL Report.  In RAIs 3.1.2.2.11-1 and 3.1.2.2.11-2, the
staff requested additional information from the applicant in order to confirm that the structural
integrity of the SG tubes would be maintained during the extended period of operation for RNP. 

In RAI 3.1.2.2.11-1, dated April 28, 2003, the staff specifically asked the applicant to provide
the following information relative to the AMR provided in AMR Item 15 of LRA Table 3.1-1.

a. clarification of the types of SG sleeves and plugs installed at RNP, if SG sleeves or
plugs have been used in repair of SG tubes, including specification of the  material of
construction. 

b. an expanded discussion of the current and past degradation mechanisms in the RNP
replacement SGs and identification of the regions where tube degradation has occurred in the
past  

c. if SG plugs are used as repair methods at RNP, a clarification as to whether CP&L has
implemented the corrective actions to address age-related degradation mechanisms identified
in pertinent generic communications on SG tube plug degradation, including NRC IN 89-65,
Potential for Stress Corrosion Cracking in Steam Generator Tube Plugs Supplied by Babcock

and Wilcox,” NRC IN 89-33, Potential Failure of Westinghouse Steam Generator Tube
Mechanical Plugs,” NRC Bulletin No. 89-01, Failure of Westinghouse Steam Generator Tube
Mechanical Plugs,”  Supplements 1 and 2 to NRC Bulletin 89-01, and NRC IN 94-87,
Unanticipated Crack in A Particular Heat of Alloy 600 Used for Westinghouse Mechanical

Plugs for Steam Generator Tubes.” 

d. a clarification as to whether the applicant is committed to implementing the
recommendations in the NEI Guideline Document, NEI 97-06
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In its response to RAI 3.1.2.2.11-1, the applicant stated that no sleeves have been installed in
the RNP SGs.  The degradation mechanisms in the SGs can be found in the applicant’s
response to RAI B.2.4-2b.   The type of plugs currently installed in the RNP SGs can be found
in the applicant’s response to RAI B.2.4-2a.  RNP has one SG tube that was plugged with
Westinghouse A600 mechanical plugs supplied from heat number 4523 (Group 1 heat) that
was the subject of NRC Bulletin 89-01. These plugs were subsequently repaired by installation
of an A690 plug-in-plug.  The applicant’s commitment to NEI 97-06 can be found in its response
to RAI B.2.4-3.   

The staff finds that the applicant has satisfied the staff’s concerns regarding the SG tube plugs
discussed in the above NRC generic communications.  The staff has also found the applicant’s
responses to RAI B.2.4-2 and RAI B.2.4-3 to be acceptable.  On the basis of the above
findings, the staff finds the applicant’s response to RAI 3.1.2.2.11-1 acceptable and RAI
3.1.2.2.11-1 is resolved.  

In Item 15 of LRA Table 3.1-1, the applicant stated that . . . Bulletin No. 88-02 has been
determined to be not applicable to Robinson Nuclear Plant (RNP) based upon the SG design
and support plate material. . .”  In Bulletin No. 88-02, Rapidly Propagating Fatigue Cracks in
Steam Generator Tubes,” the staff reported an SG tube rupture event at North Anna Unit 1
which was caused by high cycle fatigue.  In the bulletin, the NRC staff concluded that the
following conditions could lead to a rapidly propagating fatigue failure–(1) denting at the upper
support plate, (2) a fluid-elastic stability ratio approaching that for the tube that ruptured at
North Anna, and (3) absence of effective anti-vibration bar support.  The staff requested more
information regarding the applicability of  RNP SGs with respect to Bulletin 88-02.

In RAI 3.1.2.2.11-2, the staff requested the applicant to discuss whether any of the three factors
listed above could cause fatigue failure of the RNP SG tubes. 

In its response to RAI 3.1.2.2.11-2, dated April 28, 2003, the applicant stated that RNP
responded to NRC Bulletin No. 88-02 in a letter from R. B. Richey (CP&L) to Dr. J. Nelson
Grace (USNRC), Serial NLS-88-049: Response to NRC Bulletin No. 88-02, Rapidly
Propagating Cracks in Steam Generator Tubes,” dated March 24, 1988.  In the letter, the
applicant stated that Bulletin No. 88-02 is not applicable to RNP, Unit 2 because Westinghouse
Model 44 SG support plates were constructed of stainless steel, rather than carbon steel as
indicated in the Bulletin’s For Action”  statement.  In addition, Westinghouse and CP&L have
confirmed that the two significant contributors to high fluid-elastic stability ratio (as discussed in
the Bulletin) are not in evidence at RNP, Unit 2.  

The tube support plate design for the RNP replacement SGs was selected to minimize the
potential for tube denting. The design is discussed in the RNP response to RAI 3.1.2.2.12-1.
The RNP replacement SGs are discussed in more detail in the RNP response to RAI B.2.4-2. 
The staff finds the applicant’s response to RAI 3.1.2.2.11-2 acceptable because the applicant
has provided the technical basis to show that NRC Bulletin 88-02 does not apply to the RNP
replacement SGs.  RAI 3.1.2.2.11-2 is resolved.

Based on the staff’s review of AMR Item 15 of LRA Table 3.1-1 and the applicant’s responses
to RAIs 3.1.2.2.11-1 and 3.1.2.2.11-2, the staff concludes that AMR Item 15 of LRA Table 3.1-1
is consistent with the corresponding AMR in commodity group items IV.D1.2-a, IV.D1.2-b,
IV.D1.2-c, IV.D1.2-e, IV.D1.2-f, IV.D1.2-g, IV.D1.2-i, and IV.D1.2-j of GALL, Volume 2, and is
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therefore acceptable. 

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of crack initiation and growth due to PWSCC, ODSCC, or IGA loss of material
due to wastage and pitting corrosion, loss of section thickness due to fretting and wear, or
denting due to corrosion of carbon steel tube support plate for components in the reactor
systems, as recommended in the GALL Report.  On the basis of this finding, and the finding
that the remainder of the applicant’s program is consistent with GALL, the staff concludes that  
there is reasonable assurance that these aging effects will be adequately managed during the
period of extended operation. 

3.1.2.2.12 Loss of Section Thickness (Loss of Material) Due to Flow-Accelerated Corrosion

According to Section 3.1.2.2.12 of the SRP-LR, loss of section thickness (loss of material) due
to FAC could occur in tube support lattice bars made of carbon steel.  The GALL Report
recommends further evaluation of loss of section thickness due to FAC of the tube support
lattice bars made of carbon steel.  The GALL Report further recommends that a plant-specific
AMP be evaluated and, on the basis of the guidelines of NRC Generic Letter 97-06, an
inspection program for SG internals should be developed to ensure that this aging effect is
adequately managed. The staff reviewed the applicant’s proposed program to ensure that an
adequate program will be in place for the management of these aging effects.  Acceptance
criteria are described in Branch Technical Position RLSB-1 (Appendix A.1 of the SRP-LR).  For
Westinghouse-designed light-water reactors with recirculating SGs, the corresponding AMR for
evaluating loss of section thickness (loss of material) due to FAC of the tube support lattice
bars is based on the guidelines in Section 3.1.2.2.12 of the SRP-LR and is identified in
commodity group item IV.D1.2-h of GALL, Volume 2.

In AMR Item 16 of LRA Table 3.1-1, the applicant stated that the GALL Report indicates that
this component/commodity group is applicable to CE SGs. Therefore, the applicant did not
consider the AMR item to be applicable to the RNP application.  The staff believes that loss of
section thickness due to FAC could occur in SG tube support plates regardless of the vendor of
the SG design.  However, the susceptibility of tube support configurations to a loss of section
thickness is also dependent on the type of support plate configuration.  Operating experience
has demonstrated that tube support configurations using lattice bar designs may be susceptible
to loss of section thickness resulting from FAC.  The staff therefore felt it was necessary to get
additional clarification regarding the type of SG tube support configuration used in the RNP
SGs, as well as whether the applicant considered this aging effect to be applicable to the SG
tube support configuration used at RNP.  Therefore, in RAI 3.1.2.2.12-1, the staff asked the
applicant to provide confirmation that the tube support configuration used in the RNP SG
designs is not a lattice bar and is instead a tube support plate that is fabricated from stainless
steel.   In the RAI, the staff also asked the applicant to assess whether or not loss of material
due to FAC and cracking are applicable aging effects for the SG tube support configuration
component at RNP and to provide a technical basis for its conclusions.

In its response to RAI 3.1.2.2.12-1, the applicant stated that the design of the RNP SG tube
support plates is available in  NUREG-1004, Safety Evaluation Report Related to Steam
Generator Repair at H.B. Robinson Steam Electric Plant Unit No. 2,” dated November 1983. 
Section 3.3.5 in NUREG-1004 discusses the design features of the quatrefoil tube support
plates.



3-95

To reduce the potential for tube denting, the tube support plate material has been changed from
carbon steel to ferritic stainless steel in the RNP replacement SGs.  Corrosion in the crevice between
the tube and tube support plate (notably in drilled-hole design) with SGs utilizing carbon steel tube
support plates has led to denting of the SG tubing in that area. Alternative support plate materials have
been evaluated, and SA-240 Type 405 ferritic stainless steel has been selected as the optimum
material for this application.  This material is ASME Code-approved. In addition, SA-240 has a low
wear coefficient when paired with Inconel and has a coefficient of thermal expansion similar to carbon
steel. Corrosion of SA-240 results in an oxide which has approximately the same volume as the parent
material, whereas corrosion of carbon steel results in oxides which have a larger volume than the
parent material. In addition to the tube support plates, the baffle plate will be constructed of SA-240
Type 405 stainless steel.

The quatrefoil tube support plate design used in the RNP replacement SGs consists of four flow lobes
and four support lands. The lands provide support to the tube during operating conditions; the lobes
allow flow around the tube. The quatrefoil design directs the flow along the tubes to minimize steam
formation and chemical concentrations at the tube-to-tube support plate intersections. The quatrefoil
support plate design has a lower pressure drop and results in higher average velocities along the
tubes, minimizing sludge deposition. The combination of higher velocities in the support plate region
and corrosion-resistant material should minimize the potential for support plate corrosion.

GALL Item IV.D1.2.2, tube support lattice, is not applicable to RNP because it is part of a CE
design for SGs.  RNP has Westinghouse-designed SGs. The tube support plates at RNP are
similar to GALL Item IV.D1.2.4 (IV-D1.2-k), with the exception that the GALL item is carbon
steel and the RNP tube support plates are fabricated from stainless steel. The AMR for the tube
support plates in the RNP SGs are contained in Table 3.1-1, AMR Item 1, and Table 3.1-1,
AMR Item 17.  

In Table 3.1-1, AMR Item 17, the applicant stated that the tube support plates in the RNP SGs
are fabricated of stainless steel, not carbon steel.  The applicant further stated that the GALL
Report is not specific regarding the type of corrosion involved for this component/commodity
group and that, at RNP, the AMR for this component identified cracking from SCC and loss of
material from crevice corrosion, pitting corrosion, and erosion as applicable aging
effects/mechanisms.  The applicant stated that these effects/mechanisms are managed by a
combination of the Steam Generator Tube Tubing Integrity Program and the Water Chemistry
Program applicable to SGs, and that this is in agreement with AMPs cited for this component in
commodity group item IV.D1.2-k of GALL, Volume 2.  The applicant therefore concluded that
the AMPs credited at RNP for managing loss of section thickness due to FAC are consistent
with those recommended in the GALL Report.  Therefore, while tube support plates of stainless
steel are not evaluated in GALL, the applicant stated RNP will use the same combination of
programs to manage the applicable aging effects.

FAC is an aging phenomenon that involves oxidation and erosion of carbon steel or low alloy
steel materials in systems that involve high velocity water or water/steam phases.  Increasing
amounts of chromium in a steel alloy reduces the susceptibility of the steel to FAC. 
Chromium-molybdenum steels and austenitic stainless steels are therefore resistant to FAC
because they contain sufficient amounts of chromium in their alloys.

The staff finds the applicant’s response to RAI 3.1.2.2.12-1 acceptable because GALL requires
evaluation of FAC when using SG lattice bars made from carbon steel; the RNP SGs are
designed with stainless steel quatrefoil designs which would not be susceptible to FAC.
Therefore, the applicant has provided an acceptable basis for concluding the that FAC is not an
applicable aging effect for the quatrefoil design of the SGs at RNP, as would otherwise be
recommended by the staff’s evaluation in GALL commodity group IV.D1.2-k.  RAI 3.1.2.2.12-1
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is resolved.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of loss of section thickness due to FAC for the SG tube support plate
configurations in the reactor systems, as recommended in the GALL Report.  On the basis of
this finding, and the finding that the remainder of the applicant’s program is consistent with
GALL, the staff concludes that there is reasonable assurance that this aging effect does not
have to be managed during the period of extended operation.

3.1.2.2.13  Ligament Cracking due to Corrosion

According to Section 3.1.2.2.13 of the SRP-LR, ligament cracking due to corrosion could occur
in carbon steel components in the SG tube support plate.  The GALL Report recommends
further evaluation of ligament cracking due to corrosion in carbon steel components in the SG
tube support plate.  All PWR licensees have committed voluntarily to an SG degradation
management program described in NEI 97-06, Steam Generator Program Guidelines.” The
GALL Report recommends that an AMP based on the recommendations of NEI 97-06
guidelines, or some other alternate regulatory basis for SG degradation management, should
be developed to ensure that this aging effect is adequately managed.  

At present, the NRC staff does not plan to endorse NEI 97-06 or the detailed industry
guidelines referenced therein.  The staff is working with the industry to revise plant technical
specifications to incorporate the essential elements of the industry’s NEI 97-06 initiative as
necessary to ensure tube integrity is maintained.  This would require implementation of
programs to ensure that performance criteria for tube structural and leakage integrity are
maintained, consistent with the plant design and licensing basis.  NEI 97-06 provides guidance
on programmatic details for accomplishing this objective.  These guidelines apply to all
degradation or damage mechanisms.  However, these programmatic details would be outside
the scope of the technical specifications.  

As part of the NRC’s Reactor Oversight Program, the NRC would monitor the effectiveness of
these programs in terms of whether the bottom line goals of these programs are being met,
particularly whether the tube structural and leakage integrity performance criteria are in fact
being maintained.  The staff reviewed the applicant’s proposed program to ensure that an
adequate program will be in place for the management of these aging effects for the period of
extended operation.  

The staff reviewed the applicant’s proposed program on a case-by-case basis to ensure that an
adequate program will be in place for the management of these aging effects. For
Westinghouse-designed light-water reactors with recirculating SGs, the corresponding AMR for
evaluating ligament cracking in carbon steel SG tube support plate components is based on the
guidelines in Section 3.1.2.2.13 of the SRP-LR and is identified in commodity group item
IV.D1.2-k of GALL, Volume 2.

The applicant stated that the GALL Report indicates that this component/commodity group is
applicable to CE SGs, and is therefore not applicable to RNP.  The staff believes that ligament
cracking due to corrosion could occur in SG tube support plates depending on the type of
support plate configurations and operating experience, regardless of the vendor.  In RAI
3.1.2.2.13-1, the staff requested the applicant to clarify the type of tube support plate
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configuration used in the RNP SG designs and whether the RNP tube support plates are
susceptible to ligament cracking, thereby requiring aging management for this aging effect. 
RAI 3.1.2.2.13-1 is applicable to the determination as to whether ligament cracking due to
corrosion is an aging effect for the RNP SGs.  In the RAI, the staff informed the applicant that
the applicant’s response to RAI 3.1.2.2.12-1 will provide information to resolve this issue,
however, the resolution of RAI 3.1.2.2.13-1 will depend on an acceptable resolution of RAI
3.1.2.2.12-1.

Section 3.1.2.2.13 of the SRP-LR discusses ligament cracking that can occur in carbon steel
components of the SG tube support plates.  The applicant’s response to RAI 3.1.2.2.12-1
indicates that the tube support plate configurations in the RNP SGs are fabricated from
stainless steel.  The staff therefore concludes that ligament cracking is not an applicable aging
effect for the SG tube support plate designs used at RNP.  Based on this analysis, the staff
concludes that the applicant’s response to RAI 3.1.2.2.12-1 resolves the question asked in RAI
3.1.2.2.13-1 and considers RAI 3.1.2.2.13-1 to be resolved. 

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of ligament cracking due to corrosion for SG tube support plate configurations in
the reactor systems, as recommended in the GALL Report.  On the basis of this finding, and
the finding that the remainder of the applicant’s program is consistent with GALL, the staff
concludes that there is reasonable assurance that this aging effect does not have to be
managed during the period of extended operation. 

3.1.2.2.14  Loss of Material Due to Flow-Accelerated Corrosion

According to Section 3.1.2.2.14 of the SRP-LR, loss of material due to FAC could occur in the
SG feedwater inlet rings and supports.  The GALL Report recommends that a plant-specific
AMP be evaluated to manage loss of material due to FAC in the feedwater inlet rings and
supports. As noted in IN 90-04, IN 91-19, Steam Generator Feedwater Distribution Piping
Damage,” and Licensee Event Report (LER) 50-362/90-05-01, this form of degradation has
been detected only in certain CE System 80 SGs.  The GALL Report 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. Acceptance criteria are described in Branch Technical
Position RLSB-1 (Appendix A.1 of the SRP-LR).   The staff reviewed the applicant’s proposed
program to ensure that an adequate program will be in place for the management of these
aging effects.  However, Section 3.1.2.2.14 of the SRP-LR states that this AMR only applies to
loss of material in CE designed steam generators.  Therefore, this item may not be applicable
to the recirculating Westinghouse-designed SGs at RNP.

The applicant stated that the GALL Report indicates that this component/commodity group is
applicable to CE SGs and that, therefore, it is not applicable to RNP.  However, the staff
believes that loss of material due to FAC could occur in SG feedwater inlet rings and their
supports depending on the type of ring and support configurations and operating experience,
regardless of the vendor.   

     
In its response to RAI 2.3.1.6-1, the applicant provided its technical basis for concluding that
the SG feedwater inlet rings and their structural supports are not within the scope of license
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renewal, as defined in 10 CFR 54.4.  However, in Open Item 2.3.1.6-1, the staff took issue with
the applicant’s technical basis for its determination on the scoping of the SG feedwater inlet
rings and their structural supports and requested further technical justification as to why the SG
feedwater inlet rings and their structural supports are not considered to be within the scope of
license renewal, and are therefore not subject to AMRs.

Pending resolution of Open Item 2.3.1.6-1, the staff will require the applicant to perform an
AMR that evaluates whether loss of material due to FAC is an aging effect requiring
management if the SG feedwater rings and their supports are brought within the scope of
license renewal as part of the resolution of the open item.  

On the basis of its review, pending resolution of open item 2.3.1.6-1, the staff finds that the
applicant has adequately evaluated the management of loss of material of material due to FAC
for components in the reactor systems, as recommended in the GALL Report.  On the basis of
this finding, and the finding that the remainder of the applicant’s program is consistent with
GALL, the staff concludes that there is reasonable assurance that this aging effect does not
have to be managed during the period of extended operation.

3.1.2.2.15 Conclusions

The staff has reviewed the applicant’s evaluation of the issues for which GALL recommends
further evaluation for components in the reactor systems.  On the basis of its review, the staff
finds that the applicant has provided sufficient information to demonstrate that the issues for
which the GALL Report recommends further evaluation have been adequately addressed and
that there is reasonable assurance that the subject aging effects will be adequately managed
for the period of extended operation.

3.1.2.3  Aging Management Programs (System-Specific)

This section evaluates the ability of the AMPs credited for aging management to manage the
applicable aging effects identified in the AMRs for the RCS components that are within the
scope of license renewal and are subject to AMRs.  This evaluation first involved a review of the
specific AMRs for a given RCS commodity group to identify the applicable aging effects and
AMPs in the AMR analysis.  A second review of the specific AMP was then done to ensure that
the component or commodity group, and their applicable aging effects, were captured within the
scope of the AMP.  The staff then reviewed the AMP to determine if the proposed inspection
methods for inspection-based AMPs, or mitigative strategies for mitigative/preventive-based
AMPs, would be sufficient to manage the aging effects for which the AMPs were credited.  The
results of the staff’s review are provided below.  

The staff also reviewed the UFSAR Supplement summary descriptions, as given in Appendix A
of the application, for the AMPs credited with managing aging in reactor system components to
determine whether the program description adequately described the program and captured its
intent.

The applicant credits 17 AMPs to manage the aging effects associated with components in the
RNP RCS.  Nine of the AMPs are credited to manage aging for components in the RCS and
other system groups (common AMPs), while eight AMPs are credited with managing aging only
for the RCS components.  The following common AMPs are used for management of aging
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effects in RCS components.

1.6 ASME Section XI, Inservice Inspection Subsections IWB, IWC, and IWD Program 
            (LRA Section B.2.1)
1.7 Water Chemistry Program (LRA Section B.2.2)
1.8 Boric Acid Corrosion Program (LRA Section B.3.2)
1.9 Flow-Accelerated Corrosion Program (LRA Section B.3.3)
1.10 Bolting Integrity Program (LRA Section B.3.4)
1.11 Open-Cycle Cooling Water System Program (LRA Section B.3.5)
1.12 One-Time Inspection Program (LRA Section B.2.5)
1.13 Selective Leaching of Materials Program (LRA Section B.4.5)
1.14 Preventive Maintenance Program (LRA Section B.3.18)

The staff’s evaluation of the common AMPs that are credited with managing aging in reactor
system components is provided in Section 3.0.3 of this SER.  

The following eight RCS-specific AMPs are used for management of aging effects in RCS
components.

• Reactor Head Closure Studs Program (LRA Section B.2.3)
• Steam Generator Tube Integrity Program (LRA Section B.2.4)
• Flux Thimble Eddy Current Inspection Program (LRA Section B.2.8)
• Reactor Vessel Surveillance Program (LRA Section B.3.11)
• Metal Fatigue of Reactor Coolant Pressure Boundary (Fatigue Monitoring Program)

(LRA Section B.3.9)
• Nickel-Alloy Nozzle and Penetrations Program (LRA Section B.4.1)
• Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program 

(LRA Section B.4.2)
• Reactor Vessel Internals Inspection Program (LRA Section B.4.3)

The staff evaluates these RCS-specific AMPs in the subsections to SER Section 3.1.2.3 that
follow.

3.1.2.3.1  Reactor Head Closure Studs Program

The applicant discusses its Reactor Head Closure Studs Program In Section B.2.3. of 
Appendix B of the LRA.  The applicant credits this AMP with managing the aging effects that
are applicable to the RNP RV head closure studs. 

3.1.2.3.1.1  Summary of Technical Information in the Application

The applicant identifies that the Reactor Head Closure Studs Program is used to manage loss
of material due to wear and loss of preload due to stress relaxation in RV head closure bolting
materials.  The applicant states that the Reactor Head Closure Studs Program is implemented
through the ASME Section XI Inservice Inspection, Subsections IWB, IWC, and IWD Program,
which monitors the condition of the closure studs and stud components and which is
implemented and maintained in accordance with the general requirements for engineering
programs.   
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The applicant states that the Reactor Head Closure Studs Program is consistent with GALL
Section XI.M3, Reactor Head Closure Studs”, and that implementation of the program provides
reasonable assurance that the aging effects will be managed such that the components within
the scope of license renewal will continue to perform their intended functions consistent with the
CLB for the period of extended operation. 

The applicant also states that, while RNP is not committed to the implementation of the
regulatory guidance in RG 1.65, Materials and Inspections for Reactor Vessel Closure Studs,”
(October 1973), head closure stud fabrication details and preventive measures are consistent
with the recommendations of the regulatory guide.
 
3.1.2.3.1.2  Staff Evaluation

The 10 program attributes in GALL AMP Section XI.M3, Reactor Head Closure Studs,”
provides detailed programmatic characteristics and criteria that the staff consider to be
necessary to manage loss of preload due to stress relaxation and loss of material due to wear
in the RNP RV head closure studs.  Although the applicant did not provide the program attribute
descriptions for the Reactor Head Closure Studs Program in Section B.2.3 of Appendix B to the
LRA, the applicant has stated that the program attributes for the Reactor Head Closure Studs
Program are consistent with those specified in AMP XI.M3 of GALL.  The applicant retains the
program description of the Reactor Head Closure Studs Program, as well as the descriptions
for the program’s 10 attributes, on record at RNP.  The staff has audited  the Reactor Head
Closure Studs Program for acceptability and has compared the program’s 10 attributes to the
ten attributes described in GALL AMP XI.M3.  The audit of the Reactor Head Closure Studs
Program, which is provided in NRC audit report dated August 12, 2003, verified that the
program attributes for the Reactor Head Closure Studs Program are acceptable when
compared to the corresponding program attributes in GALL AMP XI.M3.  Based on these
considerations, the staff concludes that the Reactor Head Closure Studs Program provides an
acceptable means of managing loss of preload due to stress relaxation and loss of material due
to wear in the RNP RV head closure studs. 

3.1.2.3.1.3  UFSAR Supplement

In Section A.3.1.3 of Appendix A of the LRA, the applicant provides the UFSAR Supplement
summary for the Reactor Head Closure Studs Program.  The UFSAR Supplement description
for the program states that the Reactor Head Closure Studs Program is credited for aging
management of the reactor head closure studs and stud components for the aging
effects/mechanisms of concern, including (1) loss of preload due to stress relaxation, and (2)
loss of material due to wear.  The UFSAR Supplement description states that the scope of the
program includes aging management of the RV closure studs, nuts, and washers, and that
inspections of these components are included within the scope of the ASME Section XI,
Inservice Inspection, Subsections IWB, IWC, and IWD Program.  

Section B.2.3 of Appendix B of the LRA, Reactor Head Closure Studs Program,” states that
the program attributes for the AMP are consistent with those recommended in GALL Program
XI.M3 Reactor Head Closure Studs.”  However, the staff’s review of UFSAR Supplement
Section A.3.1.3, on the Reactor Head Closure Studs Program, indicated that the UFSAR
Supplement summary description for the Reactor Head Closure Studs Program did not reflect
this.  Therefore, in RAI B.1-1, the staff asked the applicant to clarify in the UFSAR Supplement
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summary descriptions for the RNP AMPS which of the AMPs are consistent with the
corresponding AMPs described in GALL, Volume 2.

In its response to RAI B.1-1, dated April 28, 2003, the applicant stated that it would incorporate
the following statement into the UFSAR Supplement summary descriptions for those RNP
AMPs that are determined to be consistent with the program attributes of analogous programs
in Section XI.M of GALL, Volume 2:

This program is consistent with the corresponding program described in the GALL Report.  Based on
the applicant’s response to RAI B.1-1, the staff concludes that the UFSAR Supplement for the Reactor
Head Closure Studs Program is acceptable because it will reflect that the program attributes for the
AMP are consistent with the corresponding program attributes recommended by the staff in GALL
Program XI.M3, Reactor Head Closure Studs.”

3.1.2.3.1.4  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.1.2.3.2  Nickel-Alloy Nozzles and Penetrations Program

The applicant’s Nickel-Alloy Nozzles and Penetrations program is discussed in LRA Section
B.4.1 and is credited with managing the aging effects of SCC (including PWSCC), for selected
components in the RV and internals at RNP.

3.1.2.3.2.1  Summary of Technical Information in the Application

The applicant states that the Nickel-Alloy Nozzles and Penetrations Program is consistent with
GALL program XI.M11, Nickel-Alloy Nozzles and Penetrations.”  The applicant also has
proposed the following enhancements to the program that affect program elements in regard to
the scope, acceptance criteria, and corrective actions.

• RNP will maintain its involvement in industry initiatives (such as the Westinghouse
Owners Group and the EPRI Materials Reliability Project) during the period of extended
operation.

• RNP will perform evaluation of indications under the ASME Section XI program.
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• RNP will perform corrective actions for augmented inspections using repair replacement
procedures equivalent to those requirements in ASME Section XI.

3.1.2.3.2.2  Staff Evaluation

In LRA Section B.4.1, Nickel-Alloy Nozzles and Penetrations,” the applicant described its AMP
to manage aging effects of cracking due to stress corrosion including primary water stress
corrosion.  The LRA stated that this AMP is consistent with GALL AMP XI.M11, Nickel-Alloy
Nozzles and Penetrations,” with further enhancement.  The GALL Report is based on industry
OE through April 2001.  The staff has reviewed recent industry OE for applicability.  The
applicant’s program attribute, Operating Experience, as updated by the applicant’s responses to
NRC Bulletin 2001-01, Circumferential Cracking of Reactor Pressure Vessel Head Penetration
Nozzles,” Bulletin 2002-01, Reactor Pressure Vessel Head Degradation and Reactor Coolant
Pressure Boundary Integrity,” and Bulletin 2002-2, Reactor Pressure Vessel Head and Vessel
Head Penetration Nozzle Inspection Programs,” provide the applicant’s review of VHP nozzle
degradation events.  However, staff has issued additional augmented inspection requirements
for the VHP nozzles of U.S. PWR facilities since the time when the LRA for RNP was submitted
to the staff by the applicant.  These augmented inspection requirements are contained in NRC
Order EA-03-009, which was issued on February 11, 2003, to all holders of operating licenses
for PWR-designed light-water reactors.  The applicant’s description of the Nickel-Alloy Nozzles
and Penetrations Program is therefore not reflective of most current CLB for resolving the issue
of monitoring for PWSCC in the VHP nozzles at RNP.  The staff evaluates the impact that NRC
Order EA-03-009 will have on the program attributes for this AMP later in this section. 
 
The applicant further stated that since this issue required resolution during the current licensing
period, RNP would commit to continuing this resolution through the period of extended
operation and would participate in industry initiatives (Westinghouse Owners Group and the
EPRI Materials Reliability Program) to ensure that components managed are maintained within
the CLB during the period of extended operation.  

In Section B.4.1 of the LRA, Nickel-Alloy Nozzles and Penetration Program,” the applicant
states that it will commit to continuing the resolution of RV head penetration issues through the
period of extended operation and will participate in industry initiatives (Westinghouse Owners
Group and the EPRI Material Reliability Program) to ensure that the components are managed
and maintained within the CLB during the period of extended operation.  The staff issued RAI
B.4.1-1 in order to ensure that the applicant’s Nickel-Alloy Nozzles and Penetration Program will
be capable of monitoring, detecting, evaluating, and removing flaws in Class 1 nickel-based
alloy components and welds, and to ensure the integrity of these components during the
extended period of operation for RNP.  In this RAI, the staff asked the applicant to confirm
whether or not RNP is committed to implementing all NRC-approved inspection method
activities, frequencies, and evaluation criteria that are recommended as a result of the
industry’s assessment initiatives on Inconel materials, as well as any further requirements that
may result from the NRC staff’s resolution of the industry’s responses to NRC Bulletins 2002-01
and 2002-02, and/or resolution of the V.C. Summer issue.  In RAI B.4.1-2, the staff asked the
applicant to confirm if the applicant is committed to compliance with the ASME Code, Section
XI, IWB-4000 for repairs of components found to contain cracks, and IWB-7000 for
replacement of components identified as being susceptible to PWSCC.  

The applicant provided the following generic response to RAIs B.4.1-1 and B.4.1-2, dated April



4The staff’s provisions and requirements in NRC Order No. EA-03-009 may be accessed at the following
address on the world wide web:

http://www.nrc.gov/reactors/operating/ops-experience/vessel-head-degradation/vessel-head-degradation-
files/order-rpv-inspections.pdf

5This scope of these statements include any relaxations or rescission of the requirements in NRC Order No.
EA-03-009 that may be requested by the licensee and granted by the Director of the Office of Nuclear Reactor
Regulation, or his designee.
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28, 2003.

As stated in LRA Subsection A.3.1.28, Nickel-Alloy Nozzles and Penetrations Program, RNP commits
to the following for the Nickel-Alloy Nozzles and Penetrations Program:

Prior to the period of extended operation, the Nickel-Alloy Nozzles And Penetrations Program will
incorporate the following: (1) CP&L will perform evaluation of indications under the ASME Section XI
program, (2) CP&L will perform corrective actions for augmented inspections to repair and
replacement procedures equivalent to those requirements in ASME Section XI, (3) CP&L will maintain
its involvement in industry initiatives (such as the Westinghouse Owners Group and the EPRI
Materials Reliability Project) during the period of extended operation.”

This commitment will be supplemented as follows:

(4) Prior to July 31, 2009, RNP will submit, for review and approval, the inspection plan for the
Nickel-Alloy Nozzles and Penetrations Program, since . . . implemented from the applicant�s
participation in industry initiatives.” 

This revision of the commitment has been reflected in the applicant’s revised Commitment Item
No. 31, as given in Attachment II to Serial Letter No. RNP-RA/03-0031, dated April 28, 2003. 
This commitment indicates that the applicant’s inspection plan for the RNP Class 1
nickel-based alloy components and welds will be submitted for NRC review and approval prior
to July 31, 2009.

On February 11, 2003, the staff issued NRC Order No. EA-03-009 to all holders of operating
licenses for PWR-designed nuclear plants, including RNP.  The order requires all PWR
licensees  to perform augmented inspections of their facility’s Alloy 600 penetration nozzles and
welds connecting the nozzles  to the upper RV heads.4  These augmented inspections include a
combination of visual examinations and non-visual NDE techniques that are required to be
implemented at specific frequencies.  The applicant submitted its 20-day response to NRC
Order EA-03-009 by letter dated March 3, 2003. 

The revision in Commitment No. 31 to submit the inspection plan for staff review and approval
will permit the staff an opportunity to confirm that the applicant’s inspection plan for RNP’s VHP
nozzles and their partial penetration J-groove welds will be in compliance with the augmented
inspection requirements in NRC Order No. EA-03-009.5  In addition, the applicant’s commitment
to submit the inspection plan for the Nickel-Alloy Nozzles and Penetration Program to the NRC
for review and approval will allow the staff to determine whether the applicant’s proposed
inspections for other Class 1 nickel-based alloy components and weld locations will be done in
accordance with the inspection methods recommended by the EPRI-MRP, as determined by
the NRC to be reasonable for the design of the RNP facility and acceptable for implementation
at the plant.  This revised commitment in Commitment No. 31 therefore resolves RAI B.4.1-1.
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The applicant’s revision to Commitment No. 31 also indicates and confirms that the applicant
will perform corrective actions for defects detected in Class 1 nickel-based alloy components
and welds in accordance with the applicable repair and/or replacement provisions of Section XI
to the ASME Boiler and Pressure Vessel Code.  The revised commitment in Commitment No.
31 therefore resolves RAI B.4.1-2.

Based the staff’s review of the applicant’s response to RAI B.4.1-1, the applicant’s revision to
Commitment No. 31 in Attachment II to CP&L Serial Letter RNP-RA/03-0031, and the new
inspection requirements for the RNP VHP nozzles, the staff concludes that there is reasonable
assurance that the Nickel-Alloy Nozzles and Penetrations Program will be capable of managing
PWSCC-induced degradation of Class 1 nickel-based alloy components and welds in the RCPB
for RNP.  Based on this assessment, the staff concludes that the applicant’s Nickel-Alloy
Nozzles and Penetrations Program is consistent with the program attributes in GALL Program
XI.M11, Nickel-Alloy Nozzles and Penetrations,” and is acceptable.  

3.1.2.3.2.3  UFSAR Supplement

The staff also reviewed the UFSAR Supplement to determine whether it provides an adequate
description of the program.  The applicant ’s UFSAR Supplement for the Nickel-Alloy Nozzles
and Penetrations Program is documented in Section A.3.1.28 of Appendix A to the LRA and
provides the following summary description for the program.

The program includes (a) primary water stress corrosion cracking (PWSCC) susceptibility assessment
to identify susceptible components, (b) monitoring and control of reactor coolant water chemistry to
mitigate PWSCC, and (c) inservice inspection of reactor vessel head penetrations to monitor PWSCC
and its effect on the intended function of the component. For susceptible penetrations and locations,
the program includes an industry wide, integrated, long-term inspection program based on the industry
responses to NRC Generic Letter (GL) 97-01.

Prior to the period of extended operation, the Nickel-Alloy Nozzles And Penetrations Program will
incorporate the following: (1) CP&L will perform evaluation of indications under the ASME Section XI
program, (2) CP&L will perform corrective actions for augmented inspections to repair and
replacement procedures equivalent to those requirements in ASME Section XI, (3) CP&L will maintain
its involvement in industry initiatives (such as the Westinghouse Owners Group and the EPRI
Materials Reliability Project) during the period of extended operation.

The first paragraph in the UFSAR Supplement summary description for the Nickel-Alloy
Nozzles and Penetrations Program is not up-to-date and must be amended to reflect that the
applicant’s inspection program for the RNP VHP nozzles is based on the requirements in NRC
Order No. EA-03-009 (February 11, 2003) and the applicant’s response to the Order dated
March 3, 2003.  The licensee should also confirm that the UFSAR Supplement summary
description for the Nickel-Alloy Nozzles and Penetrations Program (as given is Section A.3.1.28
of Appendix A of the LRA) will be amended to reflect the augmented requirements in NRC
Order No. EA-03-009 for the RNP RV head and its VHP nozzles.  This is Confirmatory Item
B.4.1-1.

In its response to RAI B.1-1, dated April 28, 2003, the applicant stated it would incorporate the
following statement into the UFSAR Supplement summary descriptions for those RNP AMPs
that are determined to be consistent with the program attributes of analogous programs in
Section XI.M  in GALL, Volume 2.
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This program is consistent with the corresponding program described in the GALL Report.

The applicant also stated that the UFSAR Supplement summary statement for those AMPs
which take exception to one or more provisions (program attributes) of the corresponding
program in GALL, Volume 2, will not incorporate this statement.  The applicant’s response to
RAI B.1-1 indicates that the UFSAR Supplement summary description for the Nickel-Alloy
Nozzles and Penetrations Program, as given in Section A.3.1.28 of Appendix A of the LRA, will
be amended to reflect that the program attributes for the AMP are consistent with those
recommended in GALL program XI.M11, Nickel-Alloy Nozzles and Penetrations.”  Pending
acceptable resolution of Confirmatory Item B.4.1-1, the staff concludes that the UFSAR
Supplement for the Nickel-Alloy Nozzles and Penetrations Program is acceptable because it will
reflect that the program attributes for the AMP are consistent with the corresponding program
attributes recommended by the staff in GALL Program XI.M11, Nickel-Alloy Nozzles and
Penetrations.”  On the basis of this review, the staff concludes that the UFSAR Supplement
summary description for the Nickel-Alloy Nozzles and Penetrations Program is in compliance
with requirements of 10 CFR 54.21(d).

3.1.2.3.2.4  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.1.2.3.3  Thermal Aging Embrittlement of Cast Austenitic Stainless Steel Program

The applicant discusses its Thermal Aging Embrittlement of Cast Austenitic Stainless Steel
Program (henceforth identified as the CASS Program) in Section B.4.2 of Appendix B of the
LRA.  The applicant states that the scope of the CASS Program bounds aging management of
CASS components within Class 1 boundaries of the RCS and connected systems at RNP, and
that the program is credited for managing loss of fracture toughness due to thermal
embrittlement of the CASS materials.

3.1.2.3.3.1  Summary of Technical Information in the Application

The applicant states that the CASS Program is consistent with GALL Section XI.M12, Thermal
Aging Embrittlement of Cast Austenitic Stainless Steel (CASS),” and that implementation of the
program provides reasonable assurance that the aging effects will be managed such that the
components within the scope of license renewal will continue to perform their intended functions



6Letter from C. I. Grimes (NRC) to D. J. Walters (NEI), License Renewal Issue No. 98-0030, "Thermal
Aging Embrittlement of Cast Austenitic Stainless Steel Components, Project No. 690, dated May 2000.
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consistent with the CLB for the period of extended operation.

3.1.2.3.3.2  Staff Evaluation

The 10 program attributes in GALL AMP XI.M12, Thermal Aging Embrittlement of Cast
Austenitic Stainless Steel,” provide detailed programmatic characteristics and criteria that the
staff consider to be necessary to manage thermal aging and hence loss of fracture toughness
properties in RCS components made from CASS.  

The GALL program description in Section XI.M12 notes that the program is based on research
data using laboratory-aged and service-aged materials, and concludes that the program as
defined is sufficient to manage the effects of thermal aging embrittlement on the intended
function of CASS components.  Flaw tolerance evaluations are based on an extensive test
program performed by the Argonne National Laboratory (ANL) assessing the extent of thermal
aging of CASS materials.  ANL compiled an extensive database of compositions of CASS
materials exposed to a temperature range of 550 – 750 �F for up to 58,000 hours, and used this
data to estimate the extent of thermal aging in developing fracture toughness determination
procedures.  The results of this study have been reviewed and approved by the NRC, and
incorporated into plant-specific analysis of RCS piping and RCP casings.  The ASME Section
XI Inservice Inspection, Subsections IWB, IWC, and IWD program and procedures are
generally credited with implementation of the Thermal Aging Embrittlement Program.

The program attributes for GALL AMP XI.M12 are in accordance with the staff’s position on
evaluation of CASS materials, as given in the staff’s Interim Staff Guidance on CASS, dated
May 19, 2000.6  Although the applicant did not provide the program attribute descriptions for the
CASS Program in Section B.4.2 of Appendix B of the LRA, the applicant has stated that the
program attributes for the CASS Program are consistent with those specified in AMP XI.M12 of
GALL.  The applicant retains the program description of the CASS Program as well as the
descriptions for the program’ s 10 attributes on record at RNP.  The staff will inspect the CASS
Program for acceptability and compare the program’s 10 attributes to the 10 attributes described in
GALL AMP XI.M12.  Inspections of LR applicant scoping analyses, AMRs, and AMPs are a normal
part of the agency’s process for reviewing LRAs.  The staff’s inspection of the CASS Program will
verify that the program attributes for the CASS Program are acceptable when compared to the
corresponding program attributes in GALL AMP XI.M12.  Based on these considerations, the staff
concludes that the CASS Program provides an acceptable means of managing loss of fracture
toughness induced by thermal aging in RCS components made from CASS.

3.1.2.3.3.3  UFSAR Supplement

The applicant provides its UFSAR Supplement summary for the CASS Program in Section A.3.1.29
of Appendix A of the LRA.  In the UFSAR Supplement summary for the CASS Program, the
applicant states that the CASS Program is credited for aging management of CASS components
within Class 1 boundaries of the RCS and connected systems at RNP and that the aging
effect/mechanism of concern is loss of fracture toughness due to thermal embrittlement of CASS. 
The applicant also states that the flaw tolerance evaluations for RCP casings and primary loop
CASS components have been done in accordance with a  fracture toughness methodology that has



3-107

been approved by the NRC, and that, consistent with NRC guidance, the RNP program does not
include additional inspections of pump casings, valve bodies, or piping. 

In RAI B.4.2-1, the staff informed the applicant that its UFSAR Supplement summary for the CASS
Program states that the flaw tolerance evaluations for RCP casings and primary loop CASS
components have been done in accordance with a fracture toughness methodology that has been
approved by the NRC, and that, consistent with NRC guidance, the RNP program does not include
additional inspections of pump casings, valve bodies, or piping.  Therefore, the staff asked the
applicant to clarify which fracture toughness methodology and NRC guidance it was referring to in
its UFSAR Supplement summary for the CASS Program, and to provide  basis for how its program
was consistent with the NRC guidance.  The staff also asked the applicant to clarify which type of
inspections will be performed on CASS pump casings, valve bodies, and piping to ensure that
cracking of Class 1 CASS components will be detected prior to crack growth beyond the critical
crack size for components, as assessed for thermal aging in the component materials.

The applicant submitted its response to RAI B.4.2-1 by letter dated April 28, 2003.  The applicant’s
response to the RAI, in part, makes the following clarification with respect to the guidelines
referenced in Section A.3.1.29 of Appendix A of the LRA.

The NRC guidance referenced in LRA Subsection A.3.1.29 is from the GALL Report regarding
additional inspections of pump casings, valve bodies, and piping.  The guidance is discussed in the
Detection of Aging Effects section of program XI.M.12, Thermal Aging Embrittlement of Cast
Austenitic Stainless Steel (CASS).”  

Inspection of valves, piping/fittings, and pump casings, performed under the Section XI Program, in
accordance with IWB-2400 or IWC-2400, provides timely detection of cracks.  Consistent with NRC
guidance, the RNP program does not include additional inspections of pump casings, valve bodies,
or piping.   An evaluation has been performed demonstrating the applicability of Code Case N-481
(which incorporates surface exams) to RCP casings over the period of extended operation. Also a flaw
tolerance evaluation has been performed for RCS loop piping during the period of extended operation,
which includes consideration of fracture toughness and thermal aging of CASS components.  

The evaluation demonstrates margin between detectable flaw size and flaw instability.
Accordingly, an inspection program to manage this effect for primary loop piping/fittings is
not warranted.

The applicant’s response to RAI B.4.2-1 clarifies that the guidelines referred to in the UFSAR
Supplement summary description for the CASS Program are those documented in the
Detection of Aging Effects program attribute of GALL program XI.M12, Thermal Aging
Embrittlement of Cast Austenitic Stainless Steel (CASS).”   The applicant did not clarify which
evaluations contained the flaw tolerance evaluations for the RCS loop piping (i.e., the
leak-before-break [LBB] analysis for the RCS loop piping) and RCP pump casings.  However,
the UFSAR Supplement summary descriptions on the TLAA for LBB and the TLAA for the RCP
casings do indicate the flaw tolerance evaluations in support of the TLAAs on the RCS loop
piping and RCP casings are given WCAP-15628 and WCAP-15636, Revision 1, respectively. 
The applicant’s information in RAI B.4.2-1, when taken in context with the information in
Sections A.3.2.5.1 and A.3.2.5.2 of Appendix A of the LRA, clarify which guidance and flaw
tolerance evaluations are referred to in UFSAR Supplement summary description for the CASS
Program (i.e., Section A.3.1.29 of the LRA).

The evaluation referred to by the applicant in its response to RAI B.4.2-1 is the flaw tolerance
evaluation in the LBB assessment for RNP, as given in WCAP-15628.  The TLAA for the LBB
analysis on the RCS loop piping (as given in Section A.3.2.5.1 of Appendix A of the LRA) and
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the TLAA for supporting the alternative Code Case N-481 inspection requirements for the RCP
casings (as given in Section A.3.2.5.2 of Appendix A of the LRA) are related to this AMP.  The
staff evaluates these TLAAs in Sections 4.6.1.1 and 4.6.1.2 of this SER.

The applicant’s response to RAI B.4.2-1 indicates that the LBB flaw tolerance evaluation for the
RCS loop piping (which is given in WCAP-15628) does not warrant an inspection program for
the RCS loop piping.  However, LBB analyses approved by the staff for primary loop piping in
PWR facilities are implemented to support the conclusion that leaks from postulated flaws in the
piping will be detected prior to any catastrophic full guillotine failure of the piping and that,
therefore, pipe-whip restraints used to protect nearby safety-related components against pipe
whip are no longer needed to meet the requirements of NRC General Design Criterion 4. 
These LBB analyses are required to be submitted to the staff for review and approval.  

However, LBB analyses do not, per se, relieve licensees from performing the ISI examinations
required by Table IWB-2500-1 to Section XI of the ASME Boiler and Pressure Vessel Code for
primary coolant loop piping, valves or pump casings, unless regulatory relief is granted by the
NRC under applicable provisions in 10 CFR 50.55a from meeting the staff’s ISI requirements of
10 CFR 50.55a(g)(4).  The staff seeks confirmation that, although an LBB flaw tolerance
evaluation has been performed for the extended period of operation for RNP (as given in
WCAP-15628), the applicant will continue to perform those ISI examinations for the primary
coolant loop piping, valve, and pump casings that are required by Table IWB-2500-1 of Section
XI to the ASME Boiler and Pressure Vessel Code, unless relief has been granted by the NRC
under applicable provisions in 10 CFR 50.55a from meeting the staff’s ISI requirements of 10
CFR 50.55a(g)(4).  If relief has been granted from any of the required ISI examinations for the
primary coolant loop piping, valve, or pump casings, the staff seeks confirmation of the
applicable NRC staff safety evaluation granting this relief and the specific ISI examination
requirements for which relief has been granted.  The staff also seeks confirmation that the
UFSAR Supplement summary description will be amended to reflect the information in the
applicant’s response to this confirmatory item.  This is Confirmatory Item B.4.2-1.

Furthermore, in its response to RAI B.1-1, dated April 28, 2003, the applicant stated it would
incorporate the following statement into the UFSAR Supplement summary descriptions for
those RNP AMPs that are determined to be consistent with the program attributes of analogous
programs in Section XI.M in GALL, Volume 2.

This program is consistent with the corresponding program described in the GALL Report.

The applicant also stated that the UFSAR Supplement summary statement for those AMPs
which take exception to one or more provisions (program attributes) of the corresponding
program in GALL, Volume 2, will not incorporate this statement.  The applicant’s response to
RAI B.1-1 indicates that the UFSAR Supplement summary description for the CASS Program,
as given in Section A.3.1.29 of Appendix A of the LRA, will be amended to reflect that the
program attributes for the AMP are consistent with those recommended in GALL AMP XI.M12,
Thermal Aging Embrittlement of Cast Austenitic Stainless Steel.”  Pending resolution of

Confirmatory Item B.4.2-1, the staff concludes that the UFSAR Supplement for the CASS
Program is acceptable because it will reflect that the program attributes for the AMP are
consistent with the corresponding program attributes recommended by the staff in GALL AMP
XI.M12, Thermal Aging Embrittlement of Cast Austenitic Stainless Steel.”  
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3.1.2.3.3.4  Conclusions

On the basis of its review and audit of the applicant’s program, pending satisfactory resolution
of confirmatory item B.4.2-1, the staff finds that those portions of the program for which the
applicant claims consistency with the GALL program are consistent with the GALL program.  In
addition, the staff has reviewed the exceptions to the GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.1.2.3.4  PWR Vessel Internals Program

The applicant discusses the PWR Vessel Internals Program in Section B.4.3 of the LRA, and
credits this program with the management of various aging effects that may be applicable to the
components that are located internal to the RV.

3.1.2.3.4.1  Summary of Technical Information in the Application

In Section B.4.3 of Appendix B of the LRA, the applicant states that the PWR Vessel Internals
Program is credited for managing the following aging effects in the RNP RV internals:

• cracking due to stress corrosion cracking
• cracking due to irradiation-assisted stress corrosion cracking
• change in dimensions due to void swelling
• loss of pre-load due to irradiation creep
• loss of pre-load due to stress relaxation
• reduction of fracture toughness due to thermal embrittlement
• reduction of fracture toughness due to neutron irradiation embrittlement

The applicant states that the PWR Vessel Internals Program will incorporate the following
enhancements.

• To address change in dimensions due to void swelling, RNP will continue to participate
in industry programs to investigate this aging effect and determine the appropriate AMP.

• To address baffle and former assembly issues, RNP will continue to participate in
industry programs and will implement appropriate program enhancements to manage
the aging effects associated with the baffle and former assembly.

• As Westinghouse Owner’s Group and EPRI Materials Reliability Project research
projects are completed, RNP will evaluate the results and factor them into the PWR
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Vessel Internals Program.  The expected results include identification of components
which are the most limiting and most susceptible and identification of appropriate
inspection techniques.

• RNP will implement an augmented inspection during the license renewal term.
Augmented inspections, based on required program enhancements, will become part of
the ASME Section XI Program.  Corrective actions for augmented inspections will be
developed using repair and replacement procedures equivalent to those requirements in
ASME Section XI.

The applicant states that the PWR Vessel Internals Program is consistent with GALL Section
XI.M16, PWR Vessel Internals, with the following exceptions:

� Preventive Actions–The PWR Vessel Internals Program relies on the Water 
Chemistry Program for maintaining high water purity to reduce susceptibility to cracking
due to SCC.  The Water Chemistry Program was evaluated and was found to be
consistent with GALL with exceptions that have no adverse effects on the ability of the
program to manage aging effects.  As stated in the description of the Water Chemistry
Program, the differences from the GALL chemistry program were evaluated and
determined not to be exceptions.

• Parameters Monitored/Inspected and Detection of Aging Effects–Augmented
inspections will be performed based on the results of RNP’s participation in industry
research.  The GALL recommends that the program monitor the effects of cracking on
the intended function of the component by detection and sizing of cracks by
augmentation of ISI, in accordance with the requirements of the ASME Code, Section
XI, Table IWB 2500-1. The determination of consistency cannot be made at this time so
this element is considered inconsistent.

3.1.2.3.4.2  Staff Evaluation

The staff’s corresponding program and program attributes for the PWR Vessel Internals 
Program are given in GALL AMP XI.M16, PWR Vessel Internals.”  The applicant states that 
the PWR Vessel Internals Program is consistent with GALL Program XI.M16 with the exception 
of the two inconsistencies identified in Section 3.1.2.3.8.1 of this SER.  The first of these 
involves an inconsistency regarding implementation of another AMP, the Water Chemistry 
Program, as it relates to control of the impurity levels in the RCS and mitigating cracking in the 
RV internal components at RNP.  In the Preventive Actions program attribute of GALL Program 
XI.M16, the staff identifies the following:

The requirements of ASME Section XI, Subsection IWB, provide guidance on detection,
but do not provide guidance on methods to mitigate cracking.  Maintaining high water
purity reduces susceptibility to cracking due to SCC. Reactor coolant water chemistry is
monitored and maintained in accordance with the EPRI guidelines in TR-105714. The
program description and evaluation and technical basis of monitoring and maintaining
reactor water chemistry are presented in Chapter XI.M2, Water Chemistry.”

This enhancement to use the Water Chemistry Program as a preventive/mitigative-based AMP 
for mitigating corrosive-induced aging mechanisms in Class 1 components is consistent with
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the position in GALL Program XI.M2 that water chemistry programs for the primary coolant be
implemented in accordance with the water chemistry guidelines of EPRI Topical Report 105714. 
The staff therefore concludes that this inconsistency with GALL is acceptable.

The applicant also stated that it had an inconsistency with the Parameters Monitored/Inspected
and Detection of Aging Effects program attributes of GALL Program XI.M16, PWR Vessel
Internals.”  The applicant stated that augmented inspections will be performed based on the
results of RNP’s participation in industry research on RV internals degradation, but clarified that
since these industry efforts were currently in progress, the determination of consistency could
not be made at this time.  The staff’s evaluation of this inconsistency with GALL Program
XI.M16 is discussed in the remainder of this section (SER Section 3.1.2.4.8.2)    

The applicant did not indicate whether the PWR Vessel Internals Program, as it currently exists,
will monitor for the following aging effects in the RNP RV internal components (1) loss of
material due to wear or erosion, (2) cracking due to thermal fatigue, SCC or IASCC, (3) loss of
preload due to stress relaxation in RV internal bolted or fastened connections, (4) loss of
fracture toughness due to neutron irradiation embrittlement or to thermal aging for CASS,
martensitic SS, or precipitation hardened SSs; and (5) dimensional changes due to void
swelling.  Instead, the applicant indicated that it is relying on its participation in MRP and
Westinghouse industry initiatives as its bases for determining which aging effects are applicable
for the RNP RV internal components and for determining the type of inspections that need to be
performed.  

In RAI B.4.3-1, staff asked the applicant to provide additional specific details on how the RNP
PWR Internals Program will manage the following effects in the RNP RV internal components.

• void swelling

• loss of material, loss of preload, and cracking in RV internal bolted or fastened
connections, including baffle/former bolts

• loss of material and loss of preload in components such as hold-down springs and clevis
inserts, as applicable

• cracking in RV internals made from austenitic alloys (Inconel alloys and/or austenitic SS
alloys) and loss of fracture toughness in RV internals made from CASS or in RV
internals made from austenitic alloys with neutron fluences projected to be above 5x1020

n/cm2

In the RAI, the staff asked the applicant to include a clarification of the type of inspection
methods that will be used to monitor for the aging effects, identification of the frequency for the
inspections, identification of the components the inspections will be performed on, a discussion
of the methods that will be used to qualify a given inspection method to detect the aging effect
in question, and identification of the acceptance criteria that will be used to initiate corrective
actions if degradation is detected in the RV internal components.  The staff informed the
applicant that, if industry participation is to be used as a basis for determining whether
inspections are necessary for monitoring of these aging effects, a commitment is requested
from CP&L to implement the inspections methods, inspection frequencies, inspection
qualification techniques, and acceptance criteria for these aging effects as recommended by
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Westinghouse, applicable MRP ITGs, or other relevant industry organizations for management
of these aging effects.  

In the RAI, the staff also informed the applicant that, for the inspection of RV internal baffle
bolts, the staff’s recommended position in GALL Program XI.M16, PWR Vessel Internals
Program,” is that VT-3 examinations have not been capable of identifying cracks at the
junctures of the baffle bolt heads and shanks, and that the GALL program therefore
recommends that more stringent augmented inspection techniques, such as enhanced VT-1
visual methods or ultrasonic examination techniques be used to inspect the shanks of the baffle
bolts below the bolt heads and the regions of the bolt head-shank junctures.  The staff asked
for a clarification of why the inspection techniques selected for the RV internal baffle bolts were
considered to be capable of detecting cracking in these regions.  As a minimum, the staff
requested that CP&L either commit to performing a one-time enhanced VT-1 or UT inspection
of the baffle bolt shanks and bolt head-shank junctures, or else provide an additional
clarification of how the commitment to implement the recommended inspection methods and
frequencies from industry initiatives on PWR vessel internal baffle bolts will ensure that
cracking in the shanks and the bolthead-shank junctures will be detected.

By letter dated April 28, 2003, the applicant provided the following response to RAI B.4.3-1.

Industry consensus on acceptable inspection techniques for reactor vessel internals aging
mechanisms has not been reached. Previous applicants have committed to participating in industry
activities to characterize the aging mechanisms and determine appropriate inspection techniques.
In Subsection A.3.1.30, PWR Vessel Internals Program, of the LRA, RNP commits to the following for
the PWR Vessel Internals Program:  

This is a new program that will incorporate the following commitments (1) To address change in
dimensions due to void swelling, RNP will continue to participate in industry programs to investigate
this aging effect and determine the appropriate AMP, (2) To address baffle and former assembly
issues, RNP will continue to participate in industry programs and will implement appropriate program
enhancements to manage the aging effects associated with the Baffle and Former Assembly, (3) As
WOG and EPRI Materials Reliability Project (MRP) research projects are completed, RNP will evaluate
the results and factor them into the PWR Vessel Internals Program.  The expected results include
identification of components which are the most limiting and most susceptible and identification of
appropriate inspection techniques, (4) RNP will implement an augmented inspection during the license
renewal term. Augmented inspections, based on required program enhancements, will become part
of the ASME Section XI program.  Corrective actions for augmented inspections will be  developed
using repair and replacement procedures equivalent to those requirements in ASME Section XI.”

In the RNP Response to RAI B.4.3-2, RNP has supplemented this commitment
as follows: 

RNP will submit, for NRC review and approval, the inspection plan for the PWR Vessel Internals
Program, as it will be implemented based on participation in industry initiatives, 24 months prior to the
augmented inspection.” 

The applicant’s response to RAI B.4.3-1, indicates that the applicant is relying on its
participation in industry initiatives on management of aging in PWR vessel internals (including
those that may be initiated by the Westinghouse Owner’s Group (WOG) or the EPRI-MRP) as
its basis to developing its inspection plan for the RV internal components at RNP.  The
applicant’s basis for developing the inspection attributes for the PWR Vessel Internals Program
is not entirely consistent with the established program attributes of GALL AMP XI.M16, PWR
Vessel Internals,” because the applicant is relying entirely on the results and recommendations
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of industry initiatives on PWR RV internals as the basis for developing the inspection plan for
the RNP RV internal components.   However, this basis (and deviation from the GALL program)
is not inconsistent with the staff’s recommended approach taken in discussion sections of
certain relevant AMRs in the commodity group items of Chapter IV.B2 of GALL, Volume 2 (e.g.,
the AMRs in commodity group items for RV internal components that may be susceptible to
void swelling or those for evaluating aging effects in baffle bolt components).  

The commitments discussed in the applicant’s response to RAI 4.3-1 and earlier in this section
ensure that the applicant’s inspection plan for the RNP RV internals will be submitted for staff
review and approval 24 months prior to implementation.  The allotted time for submittal of the
inspection plan will provide the staff with opportunity to resolve any differences between the
staff and the applicant regarding the scope, inspection method techniques and qualifications,
frequencies, and acceptance criteria for the RV internal inspections proposed in the inspection
plan.  The applicant’s commitments for the PWR Vessel Internal Program are available to the
public in Commitment Item No. 33 of Attachment II to CP&L Serial Letter No. RNP-RA/03-0031,
dated April 28, 2003.

Based on these considerations and the commitments given in Commitment Item No. 33 of
Attachment II to CP&L Serial Letter No. RNP-RA/03-0031, the staff concludes that the PWR
Vessel Internals Program provides an acceptable means of managing any aging effects that
may be applicable to RNP RV internal components, and the second inconsistency with GALL
AMP XI.M16 and RAI B.4.3-1 are resolved.

3.1.2.3.4.3  UFSAR Supplement

The applicant provides the following UFSAR Supplement summary description for the PWR
Vessel Internals in Section A.3.1.30 of Appendix A of the LRA.

The PWR Vessel Internals Program includes (a) participation in industry programs and initiatives to
determine appropriate inspection techniques for use in managing aging effects, and (b) monitoring and
control of reactor coolant water chemistry in accordance with the Water Chemistry Program to ensure
the long-term integrity and safe operation of pressurized water reactor vessel internal components.
This is a new program that will incorporate the following commitments:  (1) to address change in
dimensions due to void swelling, RNP will continue to participate in industry programs to investigate
this aging effect and determine the appropriate AMP, (2) to address baffle and former assembly
issues, RNP will continue to participate in industry programs and will implement appropriate program
enhancements to manage the aging effects associated with the Baffle and Former Assembly, (3) as
WOG and EPRI Materials Reliability Project (MRP) research projects are completed, RNP will evaluate
the results and factor them into the PWR Vessel Internals Program.  The expected results include
identification of components which are the most limiting and most susceptible and identification of
appropriate inspection techniques, (4) RNP will implement an augmented inspection during the license
renewal term.  Augmented inspections, based on required program enhancements, will become part
of the ASME Section XI program.  Corrective actions for augmented inspections will be developed
using repair and replacement procedures equivalent to those requirements in ASME Section XI.

In RAI B.4.3-2, the staff informed the applicant that it seeks a commitment from the applicant
that prior to the period of extended operation, the applicant will submit for review and approval
its inspection plan for the PWR Vessel Internals Program that will result from the applicant’s
participation of industry initiatives on PWR RV internal components and a commitment to
implement the recommended inspection activities, frequencies, and acceptance criteria that will
result from these initiatives.  In the RAI, the staff asked the applicant to amend its UFSAR
Supplement summary description for the PWR Vessel Internals Program to incorporate this
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commitment, including specification of the date when the inspection plan will be submitted by.
In addition, the staff requested amendment of the UFSAR Supplement summary description for
the PWR Vessel Internals Program to reflect the information provided in its responses to RAI
B.4.3-1.

In its response to RAI B.4.3-2, dated April 28, 2003, the applicant stated that it would revise its
UFSAR Supplement summary description for the PWR Vessel Internals, as given in Section
A.3.1.30 of Appendix A to the LRA, to incorporate the supplemental commitments discussed in
the applicant’s response RAI B.4.3-1.  This includes the revision of the UFSAR Supplement
summary description to include the commitment to submit the inspection plan for the PWR
Vessel Internals Program 24 months prior to implementation before the period of extended
operation.  This is consistent with the staff’s basis and analysis for accepting the AMP, as given
in Section 3.1.2.3.8.2.  The staff confirmed that the applicant’s revised LRA Commitment No. 33
to Attachment II to CP&L Serial Letter No. RNP-RA/03-0031, dated April 28, 2003, incorporates
this commitment.  The staff will confirm that the applicant has incorporated the committment
regarding the Nickel-Alloy Nozzles and Penetrations Program into the UFSAR Supplement
summary description of Section A.3.1.30 of Appendix A of the LRA when the applicant revises
its UFSAR Supplement for this AMP.   This is Confirmatory Item B.4.3-1.  Based on this
assessment and the applicant’s revision of LRA Commitment No. 33, the staff concludes the
UFSAR Supplement summary description for the PWR Vessel Internals Program is acceptable
pending acceptable resolution of Confirmatory Item B.4.3-1. 

3.1.2.3.4.4  Conclusions

On the basis of its review and audit of the applicant’s program, pending satisfactory resolution
of confirmatory item B.4.3-1, the staff finds that those portions of the program for which the
applicant claims consistency with the GALL program are consistent with the GALL program.  In
addition, the staff has reviewed the exceptions to the GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.1.2.3.5   Steam Generator Tube Integrity Program

The applicant discusses its Steam Generator Tube Integrity Program in LRA Section B.2.4,
Steam Generator Tube Integrity Program.”  The applicant credits this AMP with managing

cracking and loss of material in the SG tube bundle, tube plugs, tube support plates, and
anti-vibration bars in the RNP Sgs.
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3.1.2.3.5.1  Summary of Technical Information in the Application

The applicant stated that the AMP is consistent with GALL Program XI.M19, Steam Generator
Tube Integrity.”  The applicant also stated that NRC GL 97-05, Steam Generator Tube
Inspection Guidelines,” requires PWR licensees to verify that SG tube inspection practices are
consistent with existing regulatory requirements and plant licensing bases.  In response to    
GL 97-05, the applicant has committed to implement the guidance of NEI 97-06, Steam
Generator Program Guidelines,” with exceptions, as described in the RNP correspondence,
dated March 16, 1998.  In a letter to the applicant dated August 13, 1998, the NRC concluded
after reviewing the applicant’s response to GL 97-05 that the applicant had complied with the
RNP licensing basis for the SG tube inspection techniques.

The applicant states that the RNP Steam Generator Tube Integrity Program is continually
upgraded based on industry experience and research via the operating experience and
self-assessment programs. Continual improvement of the AMP has provided an effective
means of ensuring the integrity of the SG tubes. The applicant stated that the overall
effectiveness of the Steam Generator Tube Integrity Program is supported by the operating
experience for SSCs which are influenced by the RNP Steam Generator Tube Integrity
Program.  No tube integrity related degradation has resulted in loss of component intended
function.

The applicant concludes that the Steam Generator Tube Integrity Program is consistent with
GALL Section XI.M19, and that the continued implementation of the program provides
reasonable assurance that the aging effects will be managed such that the components within
the scope of the program will continue to perform their intended functions consistent with the
CLB for the period of extended operation.

3.1.2.3.5.2   Staff Evaluation

In accordance with 10 CFR 54.21(a)(3), the staff reviewed the information included in LRA
Section B.2.4 to ensure that the aging effects caused by corrosion will be adequately managed
so that the intended functions of the SG tubes will be maintained consistent with the CLB
throughout the period of extended operation.  The staff confirmed the applicant’s claim of
consistency during the AMP audit.  In addition, the staff determined whether the applicant
properly applied the GALL program to its facility.

The 10 program attributes in GALL XI.M19 provide detailed programmatic characteristics and
criteria that the staff considers to be necessary to manage aging effects due to corrosion. 
Although the applicant did not provide the program attribute descriptions in LRA Section B.2.4,
the applicant has stated that the program attributes are consistent with those specified in GALL
XI.M19.  The applicant retains the program description on record at RNP. 

The staff has inspected the RNP program on site for acceptability and compared the program’s
10 attributes to the ten attributes described in GALL Section XI.M19.  Inspections of LRA
scoping analyses, AMRs, and AMPs are a normal part of the NRC’s process for reviewing
LRAs.   Furthermore, the staff has reviewed the UFSAR Supplement to determine whether it
provides an adequate description of the program.  In letters dated April 28 and June 13, 2003,
the applicant responded to the staff’s RAI.  The staff’s RAI and the applicant’s responses are
discussed as follows. 
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In LRA Section B.2.4, the applicant stated that its Steam Generator Tube Integrity Program is
performed under the overall Steam Generator Program at RNP.  In RAI B.2.4-1, the staff asked
the applicant to discuss the overall” steam generator program and in particular, the Steam
Generator Tube Integrity Program.  In its response to RAI B.2.4-1, the applicant stated that the
Steam Generator Program, PLP-114, is an RNP-specific program incorporating the guidance of
NEI 97-06, Steam Generator Program Guidelines.”  The overall Steam Generator Program
envelops the Steam Generator Tube Integrity Program.  The staff finds the applicant’s
response to RAI B.2.4-1 acceptable because the applicant has clarified that its Steam
Generator Tube Integrity Program is a part of the overall steam generator program and has
incorporated the industry guidance document, NEI 97-06.

In LRA Section B.2.4, the applicant presented a table of relevant SG components with
associated aging effects and aging mechanisms.  In RAI B.2.4-2, the staff asked the applicant
to (A) clarify whether the aging effects and mechanisms listed in the table are taken from actual
degradation observed at RNP, potential degradation, or generic degradation, (B) discuss the
current and past degradation in the RNP replacement SG, (C) discuss how the degraded SG
components have been and will be dispositioned, and (D) discuss the type and vendor of tube
plugs.  

In its response to RAI B.2.4-2, the applicant stated that the aging mechanisms listed in Section
LRA B.2.4 are representative of potential aging effects/mechanisms.  There has been no
indication of corrosion-related degradation in the RNP SG tubes to-date.  There have been a
total of 19 SG tubes plugged through November 2002. Four of these were preventatively
plugged due to probe restriction.  The applicant stated that the tubes were plugged due to their
inability to pass a qualified probe. No active degradation was detected prior to plugging.  Five
tubes were plugged due to loose part indications. The remaining 10 ten tubes were plugged
due to wear indications.  The Corrective Action Program addresses degraded SG components. 
With regard to tube plugs, one plug consists of a Westinghouse Alloy 600 mechanical plug with
Alloy 690 plug-in-plug. The remaining plugs are CE Alloy 690 mechanical roll plugs.  

The staff finds the applicant’s response to RAI B.2.4-2 acceptable because the applicant has
clarified the aging effects and degradation mechanisms of SG components.  The applicant’s
action with regard to degraded tubes is consistent with GALL XI.M19.

By letter dated March 16, 1998, the applicant responded to NRC GL 97-05, Steam Generator
Tube Inspection Guidelines.” In the letter, the applicant stated that it is committed to implement
the guidance of NEI 97-06, with exceptions.  In RAI B.2.4-3, the staff asked the applicant to (A)
clarify whether it will follow NEI 97-06 during the extended period of operation because the
applicant’s commitment to NEI 97-06, which it made in the March 16, 1998, letter, was part of
its response to GL 97-05 only and was not made in the spirit or regulatory framework of the
LRA  (B) discuss whether the Steam Generator Tube Integrity Program will follow the NEI 97-06
version published at the time of the extended period of operation, and (C) discuss whether it will
take any exception(s) to NEI 97-06.  

In its response to RAI B.2.4-3, the applicant stated that RNP is currently utilizing the guidance
of Revision 1 of NEI 97-06. RNP will continue to evaluate and implement new guidance
provided by future revisions of NEI 97-06. RNP will evaluate the details of new revisions to NEI
97-06 as they are released to determine if exceptions are needed. The process of evaluating
changes to the Steam Generator Tube Inspection Program will continue during the period of
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extended operation.  As a result of the above, the following statement will be added to LRA,
UFSAR Supplement, Appendix A, Subsection A.3.1.4, Steam Generator Tube Integrity
Program,: ...As part of the existing program, RNP will evaluate the details of new revisions to
NEI 97-06 as they are released to determine if exceptions are needed. The process of
evaluating changes to the Steam Generator Tube Integrity Program will continue during the
period of extended operation...”

The staff finds the applicant’s response to RAI B.2.4-3 acceptable because the applicant has
committed to follow NEI 97-06 which is consistent with GALL XI.M19.  However, the staff has
the following generic observation regarding NEI 97-06.

All PWR licensees have committed voluntarily to a SG degradation management program
described in NEI 97-06, Steam Generator Program Guidelines.”  The GALL Report
recommends that an AMP based on the recommendations of NEI 97-06 guidelines, or some
other alternate regulatory basis for SG degradation management, should be developed to
ensure that this aging effect is adequately managed.  

At present, the NRC staff does not plan to endorse NEI 97-06 or detailed industry guidelines
referenced therein.  The staff is working with the industry to revise plant technical specifications
to incorporate the essential elements of the industry’s NEI 97-06 initiative as necessary to
ensure tube integrity is maintained.  This would require implementation of programs to ensure
that performance criteria for tube structural and leakage integrity are maintained, consistent
with the plant design and licensing basis.  NEI 97-06 provides guidance on programmatic
details for accomplishing this objective.  These guidelines apply to all degradation or damage
mechanisms.  However, these programmatic details would be outside the scope of the technical
specifications.  

As part of the NRC’s Reactor Oversight Program, the NRC would monitor the effectiveness of
these programs in terms of whether the bottom line goals of these programs are being met,
particularly whether the tube structural and leakage integrity performance criteria are in fact
being maintained.  The staff reviewed the applicant’s proposed program to ensure that an
adequate program will be in place for the management of these aging effects for the period of
extended operation.

In the March 16, 1998, letter, the applicant discussed two exceptions to NEI 97-06. Exception
Number 2 is related to NEI 97-06, Section 2.2, Accident-Induced Leakage Performance
Criterion.”�In the letter, the applicant stated that the RNP UFSAR does not calculate
radiological doses to the control room; therefore, the NEI 97-06 leakage performance criterion
will only be applied to radiological dose calculations contained in applicable analyses in the
UFSAR. The staff is not clear whether the applicant will take the same exception under the
LRA.   In RAI B.2.4-4, the staff asked the applicant to  (1) identify the applicable analyses in the
UFSAR that were referenced, (2) explain, in terms of NEI 97-06 specifications or licensing
design basis, why it is acceptable that radiological doses to the control room are not calculated,
and (3) describe the condition monitoring assessment and operational assessment that will be
performed during the extended period of operation in terms of leakage calculations.  

In its response to RAI B.2.4-4, the applicant stated that SG tube leakage is an input to the main
steam line break analysis, which is described in UFSAR Section 15.1.5.   Radiological doses to
control room operators as a result of an accident are described in UFSAR Section 15.6.5.5.4.
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Additionally, the applicant has requested technical specifications changes and a revised
radiological source term in accordance with 10 CFR 50.67.  Condition monitoring and
operational assessments are performed in accordance with EPRI TR-107621, Steam
Generator Integrity Assessment Guideline.”  The applicant performs an assessment of tube
integrity after each SG inspection.  Primary-to-secondary leakage is limited by the leakage
requirement in Technical Specifications 3.4.13.  

The staff finds the applicant’s response to RAI B.2.4-4 acceptable because the applicant’s tube
integrity assessment follows EPRI guidelines and its leakage calculations follow the CLB.

In Section LRA B.2.4, the applicant stated that, . . . RNP steam generator tube integrity
program is continually upgraded based on industry experience and research via the Operating
Experience and Self-Assessment Programs. . .”    In RAI B.2.4-5, the staff asked the applicant
to (1) describe in detail how the Steam Generator Tube Integrity Program is upgraded via the
Operating Experience and Self-assessment Programs, and (2) describe in detail the Operating
Experience and Self-assessment Programs.

In its response to RAI B.2.4-5, the applicant stated that the Operating Experience Program and
the Self-assessment Program contribute to the upgrade of the Steam Generator Tube Integrity
Program by identifying and recommending program improvements.  The Operating Experience
and Self-assessment Programs were described in Attachment D of the RNP submittal entitled,
Response to Request for Additional Information Pursuant to 10 CFR 50.54(f) Regarding

Adequacy and Availability of Design Bases Information,” dated February 11, 1997.   In that
submittal, the applicant stated that the Operating Experience Program provides the process for
assessing operating experiences from industry sources for possible impact on the operation of
CP&L nuclear plants, as well as providing the mechanism for sharing operating experience
information among CP&L’s nuclear sites.  Where action is required, corrective actions are
initiated to eliminate or reduce the probability of similar incidents. The program also
disseminates appropriate information of importance to affected groups.  

The Operating Experience Program includes several documentation sources including (1)
applicable Institute of Nuclear Power Operations (INPO) operating experience reports and
documents (2) NRC Information Notice (IN) and other applicable documents, and (3) significant
adverse condition reports generated within the company.  The program provides for source
document receipt, processing (screening, evaluation, and action tracking), and record
maintenance of operating experience item disposition. It designates responsible personnel to
help assure that operational information originating both from within and outside the company is
screened, and disseminated and that actions are tracked. It also identifies personnel
responsible for helping to ensure that those items screened for evaluation are forwarded to
cognizant plant personnel.

The Self-assessment Program requires individual line organizations to develop annual
self-assessment plans and approve completed self-assessments.  Self-assessment topics are
determined based upon criteria such as identified weaknesses, impact on nuclear safety, and
program or process changes. Details of the assessment process, including the requirements for
planning, preparation, conduct, and reporting of results to management, are proceduralized.  

The staff finds the applicant’s response to RAI B.2.4-5 acceptable because the applicant has
adequate programs and procedures to upgrade the Steam Generator Tube Integrity Program
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and they are consistent with GALL XI.M19.

In RAI B.2.4-6, the staff asked the applicant to discuss how SG tube leakage integrity is
managed (i.e., the shutdown criteria and guidance when a leak occurs) and describe in detail
how tube leakage is monitored at RNP.   In its response to RAI B.2.4-6, the applicant stated
that the shutdown criterion is leakage greater than or equal to 150 gallons per day through any
one SG.  Primary-to-secondary leakage may be detected by the radiation monitoring system or
by secondary sample analysis. SG samples are analyzed daily for principal gamma emitters
and tritium. Gamma emitter activity levels above background indicate a probable leak. When a
primary-to-secondary leak is indicated, its magnitude can be determined through secondary
coolant chemical analysis.  The staff finds the applicant’s response to RAI B.2.4-6 acceptable
because the applicant’s leakage limit is specified in the RNP Technical Specifications and the
leakage monitoring system is consistent with the CLB.  The leakage limit and monitoring
system are also consistent with GALL XI.M19.

In RAI B.2.4-7, the staff asked the applicant to provide all SG components that are covered
under the Steam Generator Tube Integrity Program, other than those components that have
been provided in LRA Section B.2.4.  In its response to RAI B.2.4-7, the applicant stated that
the Steam Generator Tube Integrity Program is credited with aging management of component
commodity group items 15 and 17 of Table 3.1-1 and Item 3 of Table 3.1-2 of the LRA.  The
staff finds the applicant’s response to RAI B.2.4-7 acceptable because the components covered
in the Steam Generator Tube Integrity Program are consistent with GALL commodity group.

3.1.2.3.5.3  UFSAR Supplement

In LRA section A.3.1.4, Steam Generator Tube Integrity Program,” the applicant provides the
UFSAR Supplement summary for the Steam Generator Tube Integrity Program.  The UFSAR
Supplement description for the program states that the Steam Generator Tube Integrity Progam
specifies inspection scope, frequency, and acceptance criteria for the plugging and repair of
flawed SG tubes in accordance with the plant technical specifications and the guidance of NEI
97-06.  Other SG components, in addition to tubes, are also inspected under this program.  

In its response to RAI B.1-1, dated April 28, 2003, the applicant stated that it would incorporate
the following statement into the UFSAR Supplement summary descriptions for those RNP
AMPs that are determined to be consistent with the program attributes of analogous programs
in Section XI.M of GALL, Volume 2.

This program is consistent with the corresponding program described in the GALL Report.

The applicant also stated that the UFSAR Supplement summary statement for those AMPs
which take exception to one or more provisions (program attributes) of the corresponding
program in GALL, Volume 2, will not incorporate this statement.  The applicant’s response to
RAI B.1-1 indicates that the UFSAR Supplement summary description for the Steam Generator
Tube Integrity Program, as given in Section A.3.1.4 of Appendix A of the LRA,  will be amended
to reflect that the program attributes for the AMP are consistent with those recommended in
GALL Program XI.M19, Steam Generator Tube Integrity.”   Based on the applicant’s response
to RAI B.1-1, the staff concludes that the UFSAR Supplement for the Steam Generator Tube
Integrity Program is acceptable because it will reflect that the program attributes for the AMP
are consistent with the corresponding program attributes recommended by the staff in GALL
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Program XI.M19, Steam Generator Tube Integrity.”

The staff finds that the summary in the UFSAR supplement is consistent with Section B.2.4,
Steam Generator Tube Integrity Program,” and is acceptable. 

3.1.2.3.5.4  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.1.2.3.6  Reactor Vessel Surveillance Program

The Reactor Vessel Surveillance Program is described in Section B.3.11 of Appendix B of the
LRA and is credited with managing aging effects in the upper shell, intermediate shell, lower
shell, inlet nozzle, and outlet nozzle of the RNP RV, as well as their associated welds of
fabrication.

3.1.2.3.6.1 Summary of Technical Information in the Application

The applicant states the Reactor Vessel  Surveillance Program is credited with managing
changes in the material properties of the RV materials of fabrication as a result of irradiation
embrittlement.  The applicant indicates that, as a result of the LR, the Reactor Vessel
Surveillance Program will be enhanced to revise RNP procedures to require surveillance test
samples to be stored in lieu of disposal.

The applicant indicates that the RNP Reactor Vessel Surveillance Program is implemented in
compliance with 10 CFR 50, Appendix H.  The applicant states that surveillance capsules have
been withdrawn and tested in the past, and the data from these surveillance capsules and data
from other industry sources have been used to verify and predict the performance of RNP
reactor vessel  beltline materials with respect to neutron embrittlement.  The applicant indicates
that the transient data used in the RNP Reactor Vessel Surveillance Program has been
collected since initial plant startup and that the use of the program has been reviewed and
approved by the NRC throughout this time.

The applicant states that the Reactor Vessel Surveillance Program is consistent with the
corresponding program in GALL Section XI.M31, Reactor Vessel Surveillance, with the
following exception.



7Acceptable versions of ASTM Standard Procedure E185 invoked by 10 CFR Part 50, Appendix H, are the
version of E185 that is current on the issue date of the ASME Code to which the RV was purchased through versions
inclusive of the 1982 version of E185.  For each capsule withdrawal, the test procedures and reporting requirements
must meet the requirements of E185-82 to the extent practical for the configuration of the specimens in the capsule.
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The RNP RCS has been operated for a short period of relatively low temperature.  The period of
low-temperature operation has been reviewed and accepted previously by the NRC.  The effects of
the low-temperature operation upon material property projections for the RNP RV materials will be
validated upon completion of testing and evaluation of Surveillance Capsule X, to be completed in
2002.  Therefore, aging management concerns stemming from this occurrence will be managed, and
this is not considered to be an exception.

Therefore, the applicant states that the Reactor Vessel Surveillance Program, with above-
described enhancement, is consistent with GALL Section XI.M31, Reactor Vessel Surveillance,
and that continued implementation of the program provides reasonable assurance that the
aging effects will be managed such that the components within the scope of LR will continue to
perform their intended functions consistent with the CLB for the period of extended operation.

3.1.2.3.6.2 Staff Evaluation

Part 50 of Title 10 of the Code of Federal Regulations, Appendix H, provides the staff’s
requirements for implementing RV surveillance programs at U.S. light-water reactor facilities. 
The rule requires licensees owning U.S. light-water reactors to implement an RV surveillance
program for each ferritic RV material that is projected to have a neutron fluence exceeding
1x1017 n/cm2 over the licensed periods of operation for the plant.  For an RV that meets this
criterion, the rule basically requires the licensee to insert material test capsules within the
confines of their RV.  These material test capsules are to contain samples of the ferritic
(low-alloy steel and/or carbon steel) materials that are representative of the materials in the
beltline region of the RV, which are expected to be the most limiting with regards to neutron
irradiation embrittlement.  

Part 50 of Title 10 of the Code of Federal Regulations, Appendix H, also requires licensees to
remove these capsules for testing at prescribed intervals that meet the withdrawal schedule
requirements of ASTM Standard Procedure E185.7  The rule requires the test results for each
surveillance capsule to be submitted in a technical report to the NRC within one year of the date
of the capsule withdrawal, unless an exemption is granted by the Director of the Office of
Nuclear Reactor Regulation.  The technical report is required to include the data required by
ASTM Standard Procedure E185 and the results of all fracture toughness tests conducted on
the beltline materials in the irradiated and unirradiated condition.  As required by 10 CFR 50.61,
licensees incorporate the results of these RV material surveillance data into the licensee’s
evaluations for protecting the RV beltline materials against pressurized thermal shock (PTS)
events.  Appendix G of 10 CFR Part 50, requires licensees to incorporate  these RV material
surveillance data into the upper shelf energy assessments for the RV beltline materials and into
the plant-specific pressure-temperature limits for the RV.

The AMP defined in GALL Section XI.M31, Reactor Vessel Surveillance,” gives the criteria and
attributes for an acceptable RV surveillance program.  The recommended Reactor Vessel 
Surveillance Program described in GALL Section XI.M31 basically adjusts the recommended
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withdrawal schedule criteria in ASTM Standard Procedure E1857 to ensure that capsules
withdrawn in accordance with the Reactor Vessel Surveillance Program will provide fracture
toughness test data that is relevant to the operation of the RV through the expiration of the
period of extended operation.

The applicant’s Reactor Vessel Surveillance Program for the RNP RV is designed in
compliance with requirements of 10 CFR Part 50, Appendix H.  The applicant states that the
Reactor Vessel  Surveillance Program for RNP is consistent with the corresponding program in
GALL Section XI.M31, with the exception of the difference described previously in Section
3.1.2.3.4.1 of this SER. 

The required withdrawal schedule criteria of ASTM Standard E185-82 are based on estimated
fluence exposures, in effective full-power years (EFPY), for the inner surface (ID) and 1/4T
locations of the RV.  For PTS, the RNP RV is limited by upper circumferential weld 10-273
(Heat W5214), which is represented in the RNP Reactor Vessel Surveillance Program.  Since
this material has a projected RTPTS shift above 200 °F, the applicant is required by ASTM
E185-182 to withdraw five RV surveillance capsules in accordance with the requirements of the
standard.  

A discussion of the Reactor Vessel Surveillance Program is given in Section 5.3.1 of the RNP
UFSAR. The discussion provided in the UFSAR implied that the applicant has already pulled
and tested Capsules S, V, Z, and T, in accordance with the requirements of the ASTM
standard.  However, Footnote 4 of the surveillance withdrawal schedule table provided in
UFSAR Section 5.3.1 implies that Capsule V will be reinserted within the RNP RV cavity either
before or during the license extension period to support the LRA.  Therefore, in order to confirm
consistency with the Evaluation and Technical Basis section of GALL Program XI.M31, the staff
issued RAI B.3.11-1 and requested clarifying information on how the withdrawal schedule for
remaining Capsules X, U, V, and W would equate to estimated exposures in EFPY for the inner
surface and 1/4T locations of the RNP RV during and through the extended period of operation
for RNP.  The staff also asked the applicant to clarify which of the remaining capsules are
required to be withdrawn and tested in accordance with ASTM E185-82, and which of the
capsules are considered to be optional capsules for withdrawal and testing.  The staff also
asked the applicant to clarify whether or not Capsule V will be reinserted into the RV cavity, and
if required for withdrawal during the period of extended operation, how the time and position of
reinsertion will ensure that the exposures of the capsule will meet the intent of ASTM E185-82
for the extended period of operation. 

By letter dated April 28, 2003, the applicant submitted the following response to RAI B.3.11-1.

Capsules S, V, and T have been removed and evaluated as required by the RNP RV
Surveillance Program, and the results have previously been reported.  The results are
documented in the NRC’s Reactor Vessel Integrity Database (RVID), Version 2 [with noted
comments to RVID, Version 2, provided by letter from R. Warden (CP&L) to NRC, Serial
RNP-RA/99-0162: "Comments on Reactor Vessel Integrity Database Data," dated August 27,
1999.].  Note that a recent UFSAR change has been made to correct errors relating to capsule
references and descriptions. Capsule Z was inadvertently removed from the reactor vessel and
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capsule Y was inadvertently referred to as capsule V in the UFSAR.

Capsule X was removed from the reactor vessel during RO-20 in Spring 2001, and the test
results are reported in WCAP-15805, "Analysis of Capsule X from Carolina Power and Light
Co." This report was submitted by RNP letter from B. L. Fletcher III (CP&L) to the NRC, Serial
RNP-RA/02-0033: "Report of the Analysis of Surveillance Capsule X for the Reactor Vessel
Radiation Surveillance Program," dated April 25, 2002.

Capsule X was removed at 20.39 EFPY, with a fluence value of 4.49 x 1019 n/cm2, E> 1.0 MeV.
Post-irradiation mechanical tests of the Charpy V-notch and tensile specimens were performed,
along with a fluence evaluation.  The beltline material test results are compared with the
predicted values from Regulatory Guide 1.99, Rev. 2, in WCAP-15805, which includes
calculated fluence values at 29 EFPY and 50 EFPY for beltline materials, including inlet and
outlet nozzles and welds.

The surveillance capsule removal schedule is included in WCAP-15805 and is provided in
Appendix A, Section A.2.1.2, of the LRA. Capsule U will be the fifth capsule removed, which is
recommended to occur at approximately 29.8 EFPY exposure (at approximately calendar year
40), with a peak fluence value of 6.00 x 1019 n/cm2, E> 1.0 MeV. This corresponds with the 50
EFPY fluence value projected for the RPV clad/base metal interface at the end of the 60
calendar years (per WCAP 15805, Table 6-14). Therefore, Capsule U should provide data
representative of the vessel materials at the end of the license renewal period and should
demonstrate compliance with 10 CFR Part 50, Appendix G, and ASTM Standard E185-82.

As noted in WCAP-15805, Table 7-1, Capsules Y and W currently lag the vessel peak fluence.
Based on the current RNP surveillance plan, as specified in Section 5.3 of the LRA UFSAR
Supplement, these two capsules will be repositioned at the end of the current license into lead
positions, such that they may be removed for testing during the period of extended operation, if
needed.  Capsule Y is expected to surpass a fluence value 6.00 x 1019 n/cm2 at approximately
50 calendar years, and would be available for removal later in the period to obtain relevant
fluence data. Capsule W has lower exposure than Capsule Y, and would be available for use
beyond the period of extended operation, if needed. Therefore, since additional capsules are
available to provide the necessary data during and beyond the period of extended operation,
consistent with the recommended RV surveillance capsule withdrawal and testing program
outlined in GALL Program XI.M31, the program is considered consistent with GALL.

The staff confirmed that Capsule X was removed from the RV and that, pursuant to the
reporting requirements of 10 CFR Part 50, Appendix H, the results of the fracture toughness
and dosimetry tests on capsule’s test specimens were reported by letter from CP&L dated April
25, 2002.  WCAP-15805 (March 2002) provides the applicant’s safety assessment for the
Capsule X dosimetry and fracture toughness test results.  The staff assesses the effect of the
Capsule X dosimetry and fracture toughness data on the time-limited aging analyses (TLAAs)
for PTS and USE in Sections 4.2.2.1 and 4.2.2.2 of this SER.

The staff reviewed the information in WCAP-15805, as the information relates to the removal
and testing of fracture mechanics specimens (i.e., Charpy impact specimens) for Capsule X.  
The staff determined that, in this report, Westinghouse Electric (the vendor performing the
Capsule X analyses on behalf of the applicant) also re-evaluated the dosimetry and
Charpy-impact data for all previous capsules removed in accordance with the AMP (i.e.,
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re-evaluated the data for Capsules S, T, and V).  WCAP-15805 therefore provides the most
up-to-date assessment of the dosimetry and fracture mechanics data for Capsules S, T, V, and
X.

Table 7-1 of WCAP-15805 provides the surveillance capsule withdrawal schedule for RNP as it
applies to the LR of the facility.  The applicant stated that Capsule U is the fifth capsule in the
program and will be removed at approximately 29.3 EFPY, and that the neutron fluence
projected for this capsule corresponds to the approximate projected limiting neutron fluence of
the RV at 50 EFPY.  The withdrawal schedule in WCAP-15805 indicates that in-vessel location
for Capsule U was moved sometime within the current life of the plant.  Therefore in a meeting
dated May 21, 2003, with the applicant (refer to the staff’s teleconference summary of May XX,
2003), the staff requested additional clarifying information regarding the elapsed time when
Capsule U was moved in the vessel, what the lead factors were for Capsule U at the different
in-vessel locations, and what CP&L’s basis was for determining that the projected fluence for
Capsule U at its projected time of withdrawal would be indicative of the fluence for the RV shell
at 50 EFPY (i.e., at the EFPY projected for the end of the extended period of operation for
RNP).  During the meeting of May 21, 2003, the applicant informed the staff that it would
provide the additional information requested by the staff.  The applicant submitted the
requested information in an E-mail to the staff dated June 9, 2003.  The applicant must formally
submit the information in the E-mail of June 9, 2003, onto the docket” for RNP (i.e., onto
docket for Docket No. 50-261) under Oath and Affirmation.”  This is Confirmatory Item
B.3.11-1.

The applicant has stated that projected fluence (6.00x1019 n/cm2) for Capsule U at its projected
time of withdrawal (29.8 EFPY) is equivalent to the project fluence for the RV shell at 50 EFPY
(i.e., at the end of the extended period of operation for RNP).  The staff reviewed the dosimetry
data of WCAP-15805 (i.e., in the surveillance capsule report for Capsule X) for acceptability
and determined that the dosimetry methods and calculations in the report were acceptable.

A review of the information for the withdrawal of Capsule U, as given in Table 7-1 of
WCAP-15805, indicates that Capsule U has a composite lead factor of 1.68.  The staff
confirmed that the applicant’s information and calculations in the E-mail of June 9, 2003, was
consistent with the dosimetry information in WCAP-15805 and provided an acceptable basis for
projecting the lead factor for Capsule U.  Based on this information and the staff’s independent
review of the dosimetry data, and the withdrawal schedule in WCAP-15805, the staff concludes
that the information obtained from dosimetry data and fracture toughness data of Capsule U
test specimens will be indicative of the neutron embrittlement behavior of the RNP RV at the
expiration of the extended period of operation.  Capsules Y and W may be used by the
applicant as an additional capsule for removal and testing during the period of extended
operation for RNP.

Based on this assessment, pending acceptable resolution of Confirmatory Item B.3.11-1, the
staff concludes that the RV Surveillance Program is consistent with the corresponding program
attributes of GALL Program XI.M31, Reactor Vessel Surveillance Program,” for the expiration
of the period of extended operation for RNP.

3.1.2.3.6.3 UFSAR Supplement

In Section A.3.1.19 of Appendix A of the LRA, the applicant provides the UFSAR Supplement
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summary for the Reactor Vessel Surveillance Program.  The UFSAR Supplement description
for the program states that the Reactor Vessel Surveillance Program uses periodic testing of
metallurgical surveillance samples to monitor the progress of neutron embrittlement of the RPV
as a function of neutron fluence, in accordance with RG 1.99, Rev. 2, and that, prior to the
period of extended operation, the administrative controls for the program will be revised to
require surveillance test samples to be stored in lieu of optional disposal.  

Reactor Vessel Surveillance Programs are implemented in accordance with the NRC’s
requirements in 10 CFR Part 50, Appendix H, Reactor Vessel Materials Surveillance Program
Requirements.”  Therefore in RAI B.3.11-2, the staff asked the applicant to clarify that the
UFSAR Supplement summary description for the Reactor Vessel Surveillance Program will be
implemented in accordance with the appropriate requirements of 10 CFR Part 50, Appendix H,
for RV materials surveillance programs, and that the data obtained through fracture toughness
testing will be used in the applicant’s calculations of the time-limited aging analysis calculations
of (1) the RNP P-T limits and low temperature overpressure protection (LTOP) limit setpoints,
as required by Section IV.A.2 of 10 CFR Part 50, Appendix G, (2) the USE values for the RNP
RV beltline materials, as required by Section IV.A.1 of 10 CFR Part 50, Appendix G, and (3) the
RTPTS values for the RV beltline materials, as required by 10 CFR 50.61 for PTS evaluations. 

By letter dated April 28, 2003, the applicant provided the following response to RAI B.3.11-2.

The CP&L response to GL 92-01, Revision 1, described how the RNP Reactor Vessel (RV)
Surveillance Program met the intent of 10 CFR 50, Appendix H (reference letter from R. Starkey, Jr.
(CP&L) to NRC, Serial: NLS-92-179:

Response to GL 92-01, Revision 1, “Reactor Vessel Structural Integrity,” dated July 6, 1992.
The RV Surveillance Program will be implemented in the same manner during the period of
extended operation.

Appendix A, Section 3.1.19, of the LRA, Reactor Vessel Surveillance Program, will be revised
to refer to 10 CFR 50, Appendix H, instead of Regulatory Guide (RG) 1.99, Rev. 2. The
information in the first paragraph of LRA Subsection A.3.1.19, Reactor Vessel Surveillance
Program, is modified to read:

Periodic testing of metallurgical surveillance samples is used to monitor the
progress of neutron embrittlement of the reactor pressure vessel as a function of
neutron fluence, in accordance with 10 CFR 50, Appendix H.”

The data obtained through surveillance testing will be used in the determination
of:

(1) RNP P-T and LTOP limits, as required by Section IV.A.2 of 10 CFR 50,
Appendix G (refer to the RNP Response to RAI 4.2.2.3-1 for additional details).

(2) USE values, as required by Section IV.A.1 of 10 CFR 50, Appendix G (refer
to the RNP Response to RAI 4.2.2-1 for additional details).

(3) RTPTS values, as required by 10 CFR 50.61, for PTS evaluations (refer to the
RNP Response to RAI 4.2.1-1 for additional details).
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The applicant’s response to RAI B.3.11-2 confirms that the applicant will continue to perform
the implementation of the RV Surveillance Program in accordance with the requirements of 10
CFR Part 50, Appendix H, and that any relevant dosimetry data and fracture toughness data
obtained through implementation of this AMP will be incorporated in the PTS assessment
required by 10 CFR 50.61 and the USE and P-T limit assessments required by 10 CFR Part 50,
Appendix G, and  amend the UFSAR Supplement summary description for the Reactor Vessel
Surveillance Program.  Since the applicant’s response to RAI B.3.11-2 indicates that the
UFSAR Supplement summary description for the AMP will be amended to reflect continued
compliance with the appropriate requirements,  the staff concludes that the applicant’s UFSAR
Supplement summary description for the RV Surveillance Program as given in Section A.3.1.19
of Appendix A of the LRA and amended by the applicant’s response to RAI B.3.11-2, is
acceptable. 

3.1.2.3.6.4  Conclusions

On the basis of its review and audit of the applicant’s program, pending satisfactory resolution
of confirmatory item B.3.11-1, the staff finds that those portions of the program for which the
applicant claims consistency with the GALL program are consistent with the GALL program.  In
addition, the staff has reviewed the exceptions to the GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.1.2.3.7  Flux Thimble Eddy Current Inspection Program

The applicant discusses its Flux Thimble Eddy Current Inspection Program in Section B.2.8 of
Appendix B of the LRA.  The applicant credits this AMP with managing the aging effects
applicable to the incore flux thimble tubes.  The aging effect/mechanism of concern is loss of
material due to wear. 

3.1.2.3.7.1  Summary of Technical Information in the Application

The Flux Thimble Eddy Current Inspection Program does not have a corresponding program in
GALL, Volume 2.  Therefore, the applicant described the program in terms of how the Flux
Thimble Eddy Current Inspection Program meets the 10 programs elements stated in the SRP-
LR.  The applicant’s descriptions of the 10 program attributes for the Flux Thimble Eddy Current
Inspection Program are provided in detail in Section B.2.8 of Appendix B of the LRA. 

3.1.2.3.7.2 Staff Evaluation

In accordance with 10 CFR 54.21(a)(3), the staff reviewed the information for the Flux Thimble
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Eddy Current Inspection Program, as given in Section B.2.8 of Appendix B of the LRA, to
ensure that the effects of aging, as discussed above, will be adequately managed so that the
intended functions will be maintained consistent with the CLB throughout the period of extended
operation.  The staff evaluated the Flux Thimble Eddy Current Inspection Program in terms of
the following program attributes.

1.1 Scope
1.2 Preventive Actions
1.3 Parameters Monitored or Inspected 
1.4 Detection of Aging Effects
1.5 Monitoring and Trending
1.6 Acceptance Criteria
1.7 Administrative Controls
1.8 Confirmatory Actions]
1.9 Corrective Actions
1.10 Operating Experience

The application indicated that the corrective actions, confirmatory actions, and administrative
controls for license renewal are in accordance with the site-controlled Quality Assurance
Program pursuant to 10 CFR Part 50, Appendix B, and cover all SCs subject to an AMR.  The
staff’s evaluation of the applicant’s Quality Assurance Program is provided separately in
Section 3.0.4 of this SER.  This program satisfies the elements of corrective actions,
confirmation process, and administrative controls.  The staff’s evaluation of the remaining
seven program attributes is discussed below.

Scope of Program:  The applicant stated that the Flux Thimble Eddy Current Inspection
Program is based upon current plant activities delineated in an existing procedure governing
flux thimble eddy current inspection.  This procedure was implemented by RNP to satisfy NRC
Bulletin 88-09 requirements that a tube wear inspection procedure be established and
maintained for Westinghouse-supplied reactors which use bottom mounted flux thimble tube
instrumentation.  The Flux Eddy Current Inspection Program addresses vibration-induced wear
in Westinghouse-designed neutron flux instrumentation thimble tubes.  Because the staff’s
discussion in Bulletin 88-09 was limited only to neutron flux thimble tubes in
Westinghouse-designed light-water reactors, the staff concurs that the scope of the Flux
Thimble Eddy Current Inspection Program is limited only to the monitoring of aging effects in
the RNP neutron flux thimble tubes and that no other component need be added to this aging
AMP.  Based on this determination, the staff concludes that the Scoping program attribute for
the Flux Thimble Eddy Current Inspection Program is acceptable.

Preventive Actions:  The applicant stated that the Flux Thimble Eddy Current Inspection
Program is a condition monitoring program; therefore, there are no preventive actions.  The
staff concurs that the Flux Thimble Eddy Current Inspection is an inspection-based condition
monitoring program and that, as such, the program does not include preventive or mitigative
actions to preclude the occurrence of an aging effect. 

Parameters Monitored/Inspected:  The applicant stated that the aging effect to be managed by
the Flux Thimble Eddy Current Inspection Program is loss of material due to wear in the
double-walled, incore flux thimble tubes.  This is consistent with NRC Bulletin 88-09.  Therefore,
the staff concurs that the Flux Thimble Eddy Current Inspection Program is limited only to the
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monitoring of wear in the RNP neutron flux thimble tubes. 

Detection of Aging Effects:  The applicant stated that the Flux Thimble Eddy Current Inspection
Program is a periodic volumetric eddy current examination of the double-walled, incore flux
thimble tubes.  The inspections of the thimble tubes are performed at a variable frequency
dependent on extrapolation of wear rates determined from previous inspections.

In NRC Bulletin 88-09, the staff requested that each licensee owning a Westinghouse-designed
PWR establish an inspection program to monitor for thimble tube performance and to include in
the program the establishment of an inspection methodology that is capable of adequately
detecting wear in the thimble tubes (such as eddy current testing [ECT]).  The applicant’s
description of the Flux Eddy Current Inspection Program implied that the applicant might use
alternative volumetric inspection methods to monitor for wear in the tubes in lieu of using ECT
for the examinations.  Therefore, in RAI B.2.8-1, the staff asked the applicant to clarify which
additional volumetric inspection methods, if any, might be used as alternatives to ECT and how
these alternative inspection techniques would be qualified to monitor for vibration-induced wear
of the incore neutron flux thimble tubes.

In its response to RAI B.2.8-1, dated April 28, 2003, the applicant clarified that ECT is the
method credited for the incore neutron flux thimble tube examinations and that the applicant
does not currently credit any other volumetric inspection methods as alternative methods for
flux thimbles examinations. Since the applicant’s response clarifies that only ECT will be
credited for the examinations of the incore neutron flux thimble tubes, the staff considers RAI
B.2.8-1 to be resolved.

Monitoring and Trending:  The applicant states that the Flux Thimble Eddy Current Inspection
Program projects the rate of wear of the double-walled, incore flux thimble tubes ensuring that
timely corrective action will be performed well before failure of any of the tubes due to wear
could occur.  Additional details of the Flux Thimble Eddy Current Inspection Program are
provided in the applicant’s response to NRC Bulletin 88-09, dated February 8, 1991.  In this
response, the applicant provided an acceptable technical basis for supporting ECT of incore
flux thimble tubes every other RFO.  Based on the technical basis provided in the applicant’s
response to NRC Bulletin 88-09, the staff concludes that the applicant has provided an
acceptable regulatory basis for supporting ECT examinations of the thimble tubes every other
RFO.

Acceptance Criteria:  The applicant stated that the administrative controls for the Flux Thimble
Eddy Current Inspection Procedure provide specific, objective acceptance criteria that ensure
that any thimble tube that is expected to experience throughwall wear greater than the ASME
criteria specified for the examination prior to the next inspection is removed from service. No
subjective analysis that might permit a marginal tube to be returned to service is permitted by
the procedure.

In NRC Bulletin 88-09, the staff requested that each licensee owning a Westinghouse-designed
PWR establish an inspection program to monitor for thimble tube performance and to include
as part of the program the establishment of an appropriate thimble tube wear acceptance
criterion (for example, percent throughwall loss).  The applicant’s response to NRC Bulletin
88-09, dated February 8, 1991, provides additional details regarding the acceptance criterion
for the incore flux thimble tube eddy current inspections.  In this response, the applicant
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provides a technically acceptable basis for supporting 65 percent throughwall degradation as
the amount of acceptable wear that can occur over two operating cycles for RNP.  Based on the
information in the applicant ’s response to NRC Bulletin 88-09, the staff concludes that the
applicant’s acceptance criterion (i.e., 65 percent throughwall degradation) is acceptable.

Operating Experience:  A review of condition reports identified two which involved thimble
tubes. Both of the condition reports identified thimble tubes with very small leak rates. The
leaks were evaluated under the Corrective Action Program; however, the root cause of leakage
could not be determined.  The applicant stated that the corrective action for the degraded
incore flux thimble tubes involved replacement of the thimble tubes.  In RAI B.2.8-2, the staff
asked the applicant to summarize the details of any relative age-related operating experience
for the incore flux thimble tubes at RNP and to describe how the relevant data from any
operating events have been accounted for in the program attributes for the Flux Thimble Eddy
Current Inspection Program, as discussed in Section B.2.8 of Appendix B of the LRA and in the
applicant’s response to NRC Bulletin 88-09, dated February 8, 1991.

By letter dated April 28, 2003, as amended in the letter of June 13, 2003, the applicant provided
the following response to RAI B.2.8-2.

The two documented incore flux thimble tube leaks were identified on tubes F-13 and J-07
during 1996 and 1999, respectively.  The leakage from F-13 was discovered when RCS coolant
was found in the associated tube during eddy current testing, and the leak in J-07 was found
after an annunciator activated from water accumulating on the seal table from a slow leak.

While the actual cause and type of degradation for F-13 is unknown, eddy current testing of
F-13 indicated 87% wear-through in the vicinity of the fuel assembly bottom nozzle, which
implies some type of debris-induced fretting.  This was determined to be an isolated event and
is not indicative of general degradation associated with the incore flux thimbles.

The cause and type of degradation for J-07 could also not be determined.  Since eddy current
testing revealed no wear for the tube attributed to the leakage, this occurrence is attributed to a
microscopic through-wall crack.  This is also considered an isolated event and not indicative of
any general degradation associated with the incore flux thimbles.

F-13 was capped and removed from service.  The leakage attributed to J-07 was determined to
be insignificant, so the tube was isolated but remains in service.  The eddy current test
procedure was revised to caution the user that tube J-07 may contain water due to the leak and
that appropriate care should be exercised at the beginning of testing for this tube.  This was
determined to be the only enhancement required to the flux thimble eddy current testing
program as a result of these events.

The degradation of the No. F-13 and J-07 incore flux thimble tubes was detected through
implementation of the applicant’s Flux Thimble Eddy Current Inspection Program and
demonstrates that the AMP is accomplishing its intended purpose of detecting age-related
degradation in the RNP incore flux thimble tubes.  Based on the applicant’s summary of the
operating experience in its response to RAI B.2.8-2, the staff concludes that the applicant has
been implementing its Flux Thimble Eddy Current Inspection Program in accordance with the
program described in the applicant’s response to NRC Bulletin 88-09 (dated February 8, 1991),
and has taken acceptable corrective action to address any age-related degradation that has
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occurred in the RNP incore flux thimble tubes.  The applicant has provided an acceptable
response to NRC Bulletin 88-09, and has effectively summarized the operating events
requested by the staff and has discussed the corrective actions taken relative to any
degradation that has occurred in the RNP incore flux thimble tubes.  Therefore, based on the
applicant’s responses to NRC Bulletin 88-09 and RAI B.2.8-2, the staff concludes that applicant
has addressed the impacts of the operating experience for RNP that is relevant to the Flux
Thimble Eddy Current Inspection Program and RAI B.2.8-2 is resolved.

3.1.2.3.7.3 UFSAR Supplement

In Section A.3.1.8 of Appendix A of the RNP LRA, the applicant provides the following UFSAR
Summary for the Flux Thimble Eddy Current Inspection Program.

The Flux Thimble Eddy Current Inspection Program is a plant-specific program that determines
the amount of wear on the flux thimbles, and whether the amount of wear expected to occur
during the next inspection interval will cause the total amount of wear to exceed the ASME
standards specified for the examination.  The Flux Thimble Eddy Current Inspection Program
was implemented to satisfy NRC Bulletin 88-09 requirements that a thimble tube wear
inspection procedure be established and maintained for Westinghouse-supplied reactors that
use bottom mounted flux thimble tube instrumentation.

The applicant’s response to NRC Bulletin 88-09 provides the CLB details for the inspection
frequency, flaw acceptance criteria, and inspection methodology of the Flux Thimble Eddy
Current Inspection Program.  Therefore, in RAI B.2.8-3, the staff requested that the applicant
modify its UFSAR Supplement description for the Flux Thimble Eddy Current Inspection
Program to reflect the information provided in the CP&L response to Bulletin 88-09, dated
February 8, 1991.

In its response to RAI B.2.8-3, dated April 28, 2003, the applicant stated that the UFSAR
Supplement summary description for the Flux Thimble Eddy Current Inspection Program would
be modified to incorporate the following statement.

Additional details regarding examination frequency, flaw acceptance criteria, and inspection
methodology are provided in the RHP letter from G. Vaughn (CP&L) to NRC, Serial NLS-91-024:
"Response to RNC Bulletin No. 88-09," dated February 8, 1991.

Since the applicant’s response to RAI B.2.8-3 states that the UFSAR Supplement summary
description for the Flux Thimble Eddy Current Inspection Program will be modified to clarify
which document contains the CLB for the AMP, the staff concludes that RAI B.2.8-3 is
acceptable and RAI B.2.8-3 is resolved.  

3.1.2.3.7.4 Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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



8The corresponding components listed in AMR 2 of the LRA include: (1) clad RCS components, (2) RCS
piping, valves, tubes and fittings, (3) RCS seal table valves and fittings, (4) pressurizer nozzle safe-ends, (5)
pressurizer heaters and penetrations, (6) pressurizer manway inserts, (7) RV nozzle safe-ends, 
(8) CRDM housings, (9) RV flux thimbles and guide tubes, (10) RV core support pads (11) SG divider plate, (12) SG
primary manway insert, and (13) SG tubeplate cladding.

3-131

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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.1.2.4  Aging Management of Plant-Specific Components 

Table 3.1-2 of the LRA provides AMRs for RCS components that the applicant has determined
are not covered by the scope of corresponding AMR items in GALL, Volume 2, or are not
consistent with the scope of corresponding AMR items in GALL, Volume 2.  These evaluations
include the staff’s evaluations of components in the following subsystems.

• Reactor Coolant System Piping 
• Reactor Coolant Pumps
• Pressurizers
• Reactor Vessel 
• Reactor Vessel Internals
• Steam Generator
• Reactor Vessel Level Instrumentation 

The staff evaluates AMRs in Table 3.1-2 for these RCS subsystems in the subsections to SER
Section 3.1.2.4 that follow.

3.1.2.4.1  Reactor Coolant System Piping

Table 3.1-2 of the LRA provides AMRs for RCS components that the applicant has determined
are not covered by the scope of corresponding AMR items in GALL, Volume 2, or are not
consistent with the scope of corresponding AMR items in GALL, Volume 2.  The following
AMRs in Table 3.1-2 of the LRA include the additional AMRs for RCS piping components.

• AMR Item 2 in which the applicant evaluates loss of material due to crevice or pitting
corrosion in austenitic SS or nickel-based alloy RCS components8 that are exposed
internally to treated water or steam

• AMR Item 8 in which the applicant evaluates whether aging effects are applicable for
non-Class 1 carbon steel RCS piping, valves, and fittings associated with the
pressurizer relief tank

• AMR Item 17 in which the applicant evaluates whether aging effects are applicable for
stainless RCS piping, valves, and fittings (including stainless steel valves and fittings
associated with the seal table and stainless steel RCS flow orifices and restrictors) that
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are exposed to indoor not-air-conditioned, containment air, and borated water leakage
external environments

• AMR Item 18 in which the applicant evaluates whether aging effects are applicable for
stainless steel piping, tubing, and fittings associated with the non-Class 1 RV level
instrumentation lines

3.1.2.4.1.1 Crevice or Pitting Corrosion in Stainless Steel or Nickel-based RCS Components      
  Under Internal Treated Water Environments * Evaluation of AMR Item 2 of LRA       
Table 3.1-2

Summary of Technical Information in the Application

In AMR Item 2 of Table 3.1-2 of the LRA, the applicant identifies that loss of material due to
crevice or pitting corrosion is an applicable aging effect for a number of RCS components,
including RCS piping, valve, and fitting components, that are fabricated from SS or
nickel-based alloys and are exposed to treated water environments.  The applicant identified
the scope of the AMR includes the following components.

• RV cladding
• control rod drive housings
• reactor vessel and pressurizer nozzle safe ends
• core support pads
• flux thimbles and guide tubes
• pressurizer heater penetrations
• seal table valves and fittings, valves
• piping, tubing, fittings
• steam generator divider plate
• pressurizer and steam generator primary manway inserts
• steam generator tubeplate cladding

Evaluation–Identification of Aging Effects

Section IV of GALL, Volume 2, does not identify that loss of material due to general corrosion,
pitting corrosion, or crevice corrosion is an applicable aging effect for austenitic alloys (such as
austenitic SS and nickel-based alloys).  The applicant has identified that loss of material due to
crevice or pitting corrosion is an applicable aging effect for the SS and nickel-based RCS
components listed in the above-bulleted list as being in creviced or restricted access regions. 
This is an additional conservative aging effect relative to the aging effects that are identified in
GALL for Class 1 SS and nickel-based alloy components.  

In RAI 3.1.2.4.1-1, the staff requested clarification of the specific RCS components that are
included under the scope of column 1 to AMR Item 2 in LRA Table 3.1-2.  The applicant
responded to RAI 3.1.2.4.1-1 by letter dated April 28, 2003, and clarified that the scope of AMR
Item 2 to LRA Table 3.1-2 includes the following RCS components, as grouped by plant system
(with the GALL commodity group and/or GALL component number given prior to the component
description, as applicable).

Primary Sampling System
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• Valves, Piping and Fittings

Reactor Vessel And Internals System
 
• A2.1.1 Dome Cladding
• A2.3.1 Nozzles–Inlet Cladding
• A2.3.2 Nozzles–Outlet Cladding
• A2.5.1 Vessel Shell–Upper Shell Cladding
• A2.5.2 Vessel Shell–Inter. And Lower Shell Cladding
• A2.5.3 Vessel Shell–Vessel Flange Cladding
• A2.5.4 Vessel Shell–Bottom Head Cladding
• A2.4.1 Nozzles–Safe End (Inlet)
• A2.4.2 Nozzles–Safe End (Outlet)
• B2.6.1 Flux Thimble Guide Tubes
• Seal Table Valves and Fittings
• A2.1.2 Head Flange Cladding
• A2.2.2 CRD Head Penetration Pressure Housing
• A2.2.1 CRD Head Penetration Nozzle
• A2.6 Core Support Pads
• A2.7.1 Penetrations–Instrumentation Tubes (Bottom Head)
• A2.7.2 Penetrations–Head Vent Pipe
• B2.6.2 Flux Thimbles
• A2.7.3 Penetrations–Instrumentation Tubes (Top Head)

Reactor Coolant System

• Valves, Piping, Tubing and Fittings
• C2.5-f (C2.5.5, C2.5.6, C2.5.7) PZR Thermal Sleeves, Instrument Nozzle, Safe End
• C2.5-h (C2.5.7) Pressurizer Safe Ends
• C2.5-q, C2.5-r (C2.5.10) Pressurizer Immersion Heater Sheaths/Sleeves
• C2.5-g (C2.5.6) Pressurizer Instrument Nozzles
• C2.5-m (C2.5.8) Pressurizer Manway Insert
• C2.5-a and C2.5-c (C2.5.1) Pressurizer Shell/Heads
• C2.5-d (C2.5.2) Pressurizer Spray Nozzle
• C2.5-e (C2.5.3) Pressurizer Surge Nozzle
• C2.5-g (C2.5.2, C2.5.3) PZR Spray and Surge Nozzles

Residual Heat Removal System (RHR)

• Valves, Piping, Tubing and Fittings

Chemical and Volume Control System (CVCS)

• Valves, Piping, Tubing and Fittings

Safety Injection System (SI System)

• Piping and Fittings
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Steam Generator System

• D1.1-h (D1.1.8, Lower Head Cladding)
• D1.1-h, D1.1-i (D1.1.9, Primary Nozzles Cladding and Safe Ends)
• Steam Generator Primary Manway Insert
• Steam Generator Lower Head Divider Plate
• Steam Generator Tubeplate Cladding

The applicant’s response to RAI 3.1.2.4.1-1 clarifies which RCS components are within the
scope of AMR 2 to LRA Table 3.1-2.  The applicant’s identification that loss of material due to
crevice or pitting corrosion as an applicable aging effect for these SS and nickel-based RCS
components is a conservative AMR that supplements the AMRs given for the RCS in Section IV
of GALL, Volume 2.  Based on the assessment, that staff concludes that the applicant’s AMR
for evaluating loss of material due to crevice or pitting corrosion in nickel-based alloy or SS
RCS components is acceptable and RAI 3.1.2.4.1-1 is resolved.   

Evaluation–Aging Management Programs

Except for cladding, the applicant has proposed to use the Water Chemistry Program as the
sole program for managing loss of material in the components listed within the scope of Column
1 to Item 2 of LRA Table 3.1-2.  The applicant considers this acceptable because, according to
the applicant’s assessment, Section IV of GALL, Volume 2, does not identify that austenitic SS
or nickel-based alloy components in the RCS are susceptible to general corrosion, pitting
corrosion, and crevice corrosion under exposure to borated water environments.  The applicant
also states that the implementation of hydrogen water chemistry establishes a hydrogen
concentration for the RCS that ensures that corrosion is non significant for the internal surfaces
of the RNP pressurizer, as well as for the internal surfaces of other Class 1 components.  The
applicant states that hydrogen concentration limits for the RCS are delineated in the Water
Chemistry Program.  The applicant therefore considers that the Water Chemistry Program is
the only program that needs to be credited to manage loss of material due to general, crevice,
and pitting corrosion in these RCS components (except for the cladding of the lower head of the
RNP SGs).  For cladding in the lower head of the SGs, the ASME Section XI, Subsection IWB,
IWC, and IWD Program has been credited together with Water Chemistry Program.  

The staff has previously accepted hydrogen water chemistry as a mitigative basis for minimizing
the effects of general, crevice, or pitting corrosion in Class 1 pressurizer  components that are
exposed to borated treated water (refer to the staff’s safety evaluation dated October 26, 2002,
ADAMS Accession Number ML003763768).  The applicant is basing management of general,
crevice , and pitting corrosion in the internal surfaces of Class 1 components that are exposed
to borated treated water on the implementation of hydrogen water chemistry, which is
implemented as part of the applicant’s Water Chemistry Program.  The staff does not have any
issues with using hydrogen water chemistry as the basis for managing loss of material due to
general, pitting, and crevice corrosion in Class 1 components.  However, the staff requested, in
RAI 3.1.2.4.1-2, that the applicant provide a basis as to how implementation of RNP’s Water
Chemistry Control Program is sufficient to provide for a level of hydrogen over-pressure that is
capable of managing crevice or pitting corrosion in the internal surfaces of the Class 1 RCS
components that are exposed to the borated reactor coolant. 

The applicant provided the following response to RAI 3.1.2.4.1-2 by letter dated April 28, 2003.
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RNP does not credit WCAP-14574 in the LRA for Class 1 RCS components.  Therefore, a specific
response for Action Item 3.2.2.1 -1 of the safety evaluation is not required.  However, hydrogen
concentrations in the RNP RCS are strictly maintained within specified limits by measurement of
hydrogen concentrations in periodic RCS samples, and adjusting hydrogen overpressure in the
volume control tank accordingly.  The hydrogen concentration limits established for the RCS ensure
that corrosion is non-significant for the internal surfaces of the RNP pressurizer as well as other Class
1 components.  This is stated in LRA Table 3.1-2, Item 2. As discussed in LRA, B.2.2 (Water
Chemistry Program), the overall effectiveness of the Water Chemistry Program is supported by the
operating experience for systems, structures and components, which are influenced by the Water
Chemistry Program.  No chemistry-related degradation has resulted in loss of component intended
functions on systems for which the fluid chemistry is actively controlled.

The applicant’s response to RAI 3.1.2.4.1-2 indicates that the applicant will ensure that an
acceptable concentration of dissolved hydrogen will be maintained in the RCS coolant through
implementation of its Chemistry Control Program.  The applicant implements this program in
accordance with applicable EPRI PWR Water Chemistry Guidelines.  Since the applicant will be
implementing the Chemistry Control Program to maintain an acceptable level of dissolved
hydrogen in the RCS coolant, the staff concludes that the Chemistry Control Program will
provide an acceptable mitigative method of managing loss of material due to pitting, general
corrosion, or crevice corrosion in the SS or nickel-based Class 1 piping components during the
period of extended operation for RNP.  The staff therefore concludes that AMR Item 2 to LRA
Table 3.1-2 is acceptable and RAI 3.1.2.4.1-2 is resolved.

Conclusions

AMR Item 2 to LRA Table 3.1-2 is an alternative AMR to corresponding AMRs discussed in the
GALL Report for management of general, pitting, and crevice corrosion in Class 1 piping
components.  Based on the staff’s review of the applicant’s analysis, as supplemented by the
applicant’s response to RAIs 3.1.2.4.1-1 and 3.1.2.4.1-2, the staff finds that the applicant has
provided an acceptable basis for concluding that  that the Chemistry Control Program is
sufficient to manage general corrosion, pitting corrosion, and crevice corrosion in the surfaces
of the SS or nickel-based alloy components in the RCS that are in chemically treated borated
water.  On the basis of its review, the staff concludes that the applicant has demonstrated that
this aging effect will be adequately managed so that the intended functions will be maintained
consistent with the CLB during the period of extended operation. 

3.1.2.4.1.2 Aging Effects for Carbon Steel Non-Class 1 Piping, Valve and Fitting Components in 
      Air or Gas Environments–Evaluation of AMR Item 8 of LRA Table 3.1-2

Summary of Technical Information in the Application

In AMR Item 8 of Table 3.1-2 of the LRA, the applicant provides its AMR for carbon steel
non-Class 1 piping, valve and fitting components that are exposed to air and gas environments. 
The applicant stated that this component/commodity group consists of valves, piping, and
fittings associated with piping connected to the pressurizer relief tank.  The applicant also
stated that the pressure relief tank is provided with a blanket of nitrogen gas and that, therefore,
these components are subject to a dry, inert environment on their internal surfaces.  The
applicant concluded that these valves, piping, and fitting components have no aging effects
resulting from this environment.  

Evaluation–Identification of Aging Effects
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Column 3 of AMR 8 of LRA Table 3.1-2 stated that the scope of the AMR included air and gas
environments for carbon steel non-Class 1 piping, valve, and fitting components, but did not
clarify whether these environments were internal or external.  However, in the discussion
column for AMR 8 of LRA Table 3.1-2, the applicant only discussed the potential for aging to
occur under exposure to an internal, dry nitrogen environment.  Therefore, it was not apparent
to the staff whether the scope of the AMR addressed the potential for aging to occur in these
components under exposure to external air or gas environments.

In RAI 3.1.2.4.1-3, the staff requested further clarification as to whether the applicant had
performed an AMR for this commodity group for the exposure of the components within this
commodity group to external air or gas environments.  If an AMR was performed for the
surfaces of components in this commodity group that are exposed to external air or gas
environments, the staff requested further clarification of which table and AMR item provided the
AMR analysis for these components under the air or gas environments.  If an AMR had not
been performed, the staff asked the applicant to submit an additional AMR for the carbon steel
or low-alloy steel RCS piping, valve, and fitting components that are within this commodity
group and are exposed to external air or gas environments, and to identify all applicable aging
effects for these components.  The staff asked the applicant to clarify which AMPs will be
credited for these components, if aging effects are determined to be applicable for these
components under external air or gas environments.

In its response to RAI 3.1.2.4.1-3, dated April 28, 2003, the applicant clarified that the scope of
the AMR analysis in Item 8 of LRA Table 3.1-2 is only applicable to the surfaces on non-Class 1
piping components that are exposed internally to air or gas environments and that the
corresponding AMR analysis for the surfaces exposed to external air or gas environments is
given in AMR Item 26 to Table 3.1-1 of the LRA.  The staff evaluates AMR Item 26 of LRA
Table 3.1-1 in Section 3.1.2.1 of this SER.

Based on the discussion provided in Item 8 of LRA Table 3.1-2 and this clarification, it is evident
that the AMR analysis for Item 8 of LRA Table 3.1-2 applies only to exposure of the
components under an internal dry, inert-nitrogen environment.  Carbon steel is not subject to
oxidative reactions under exposure to this environment.  Based on this assessment, the staff
concurs that there will not be any applicable aging effects for the surfaces on the non-Class 1
carbon steel piping components which are exposed to these conditions.  The staff therefore
concludes that the applicant’s analysis provided in AMR Item 8 of LRA Table 3.1-2 is
acceptable and RAI 3.1.2.4.1-3 is resolved.

Evaluation–Aging Management Programs

In the Evaluation–Aging Effects section for AMR Item 8 of LRA Table 3.1-2, the staff provided
an acceptable basis for concluding that aging effects are not applicable for the surfaces of
carbon steel non-Class 1 components that are exposed internally to dry, inert-nitrogen
environments.  Based on the assessment given in the Evaluation–Aging Effects section for this
AMR item, the staff concurs that aging management is not necessary for the surfaces of carbon
steel non-Class 1 components that are exposed internally to dry, inert-nitrogen environments.

Conclusions

AMR Item 8 of LRA Table 3.1-2 provides a supplemental AMR for assessing whether aging
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effects are applicable for the internal surfaces of non-Class 1 carbon steel piping components
that are exposed to air or gas environments.  Based on the staff’s review of the applicant’s
analysis, as supplemented by the applicant’s response to RAI 3.1.2.4.1-3, the staff finds the
applicant has provided an acceptable basis for concluding that there are no applicable aging
effects for the surfaces of the carbon steel non-Class 1 piping components that are exposed
internally to dry nitrogen gas.  On the basis of this review, the staff concludes that the applicant
has demonstrated that aging management is not necessary during the period of extended
operation. 

3.1.2.4.1.3 Aging Effects for Stainless Steel Reactor Coolant Pump Piping, Valve and Fitting      
      Components Under External Indoor Not-Air-Conditioned, Containment Air, and        
Borated Water Leakage Environments–Evaluation of AMR Item 17 of LRA 

                  Table 3.1-2

Summary of Technical Information in the Application

In AMR Item 17 of LRA Table 3.1-2, the applicant evaluates whether aging effects are
applicable for stainless RCS piping, valves, and fittings (including SS valves and fittings
associated with the seal table and SS RCS flow orifices and restrictors) that are exposed to
indoor not-air-conditioned, containment air, and borated water leakage external environments. 
In this AMR, the applicant concluded that there no applicable aging effects for the surfaces of
the RCS piping, valve, and fitting components that are exposed to these external environments
and stated that boric acid is not an aggressive chemical species for SS.

Evaluation–Identification of Aging Effects

The applicant stated the scope of AMR 17 of LRA Table 3.1-2 is applicable to the surfaces of
SS RCS components that are exposed to indoor not-air-conditioned or containment air
environments.  However, in RAI 3.1.2.4.1-4, the staff informed the applicant that Column 1 of
AMR Item 17 of LRA Table 3.1-2 did not clearly indicate which RCS piping, valve, and fitting
components are within the scope of the AMR and requested confirmatory clarification as to
which components were considered by the applicant to be within the scope of AMR Item 17 of
LRA Table 3.1-2.

In its response to RAI 3.1.2.4.1-4, dated April 28, 2003, the applicant clarified that the scope of
AMR Item 17 to LRA Table 3.1-2 includes the following SS RCS components.

Reactor Coolant System

• Stainless steel seal able valves and fittings
• Stainless steel flow orifices/elements with the RCS
• Stainless steel valves, piping, tubing, and fittings within the RCS

Class 1 Portions of the Residual Heat Removal System (RHR)

• Stainless steel valves, piping, tubing, and fittings within the RHR system

Class 1 Portions of the Chemical and Volume Control System (CVCS)
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• Stainless steel flow orifices/elements with the CVCS 
• Stainless steel valves, piping, tubing, and fittings within the RCS

Reactor Vessel Level Instrumentation System

• Stainless steel valves, piping, tubing, and fittings within the reactor vessel             
 level instrumentation system

The applicant’s response to RAI 3.1.2.4.1-4 clarifies which components are within the scope of
AMR 17 of LRA Table 3.1-2 and is therefore acceptable.  RAI 3.1.2.4.1-4 is resolved.

In AMR 17 of LRA Table 3.1-2, the applicant also concluded that there were no applicable
aging effects for the external surfaces of the SS RCS piping, valve, and fitting components that
are exposed to indoor not-air-conditioned or containment air environments.   The applicant,
however, did not provide any technical basis for making this conclusion.  Therefore in RAI
3.1.2.4.1-5, the staff asked the applicant to provide its technical basis why it did not consider
aging effects (i.e., loss of material and/or cracking) to be applicable for the external surfaces of
SS RCS piping, valve, and fitting components (including tubes, orifices, and flow restrictors)
that are exposed to either the indoor not-air-conditioned or containment air environments.

The applicant provided the following response to RAI 3.1.2.4.1-5 by letter dated April 28, 2003.

The specific components within the scope of LRA Table 3.1-2, Item 17, are described in the RNP
Response to RAI 3.1.2.4.1-4.  Consistent with GALL, no aging effects/mechanisms have been
identified for the external surfaces of these stainless steel components.  The RNP aging management
review considered material, environment, and operating parameters for the subject components and
is based upon industry guidance and plant specific experience regarding aging effects of stainless
steel components.

The applicant’s response to RAI 3.1.2.4.1-5 indicates that the applicant is basing its aging effect
determination on the fact that Section IV.C2 of GALL, Volume 2, does not identify loss of
material due to general corrosion or aggressive corrosive attack from boric acid as an
applicable aging effect for SS components in the RCS.  While the applicant’s technical basis in
its response to RAI 3.1.2.4.1-5 was limited to the fact that GALL does not identify loss of
material due to general corrosion or aggressive chemical attack as an applicable aging effect
for these components, the staff concurs that austenitic SS grades in PWR-designed light-water
reactors are designed to be resistant to loss of material that may result from either general
corrosion or from aggressive corrosive attack from boric acid, and therefore concludes that
neither general corrosion nor wastage (i.e., a form of loss of material) from leaks of borated
coolants are applicable aging effects for the external surfaces of SS RCS piping, valve, and
fitting components (including tubes, orifices, and flow restrictors) that may be exposed to leaks
of borated treated water.  This assessment gives the basis why the GALL Report does not
identify loss of material as an applicable aging effect for the surfaces of SS components that
may be exposed to leaks of borated aqueous coolants or even to moist or humid air
environments.  Based on this assessment, the staff concludes that the applicant has provided
an acceptable basis for concluding that loss of material due to general corrosion or aggressive
chemical attack is not an applicable aging effect for the surfaces of Class 1 SS piping
components under external environments.  RAI 3.1.2.4.1-5 is resolved.
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Evaluation–Aging Management Programs

In the Evaluation–Aging Effects section for AMR Item 17 of LRA Table 3.1-2, the staff provided
an acceptable basis for concluding that aging effects are not applicable for the surfaces of SS
Class 1 piping components that are exposed to external environments.  Based on the
assessment given in the Evaluation–Aging Effects section for this AMR item, the staff concurs
that aging management is not necessary for the the surfaces of SS Class 1 piping components
that are exposed to external environments.

Conclusions

AMR Item 17 of LRA Table 3.1-2 provides a supplemental AMR for assessing whether aging
effects are applicable for the external surfaces of Class 1 SS piping components that are
exposed to external indoor environments.  Based on the staff’s review of the applicant’s
analysis, as supplemented by the applicant’s responses to RAIs 3.1.2.4.1-4 and 3.1.2.4.1-5,
and the staff’s independent assessment of this AMR Item,  the staff finds that the applicant has
provided an acceptable basis for concluding that there are no applicable aging effects for the
surfaces of the SS Class 1 piping components under these environments.  On the basis of this
review, the staff concludes that the applicant has demonstrated that aging management is not
necessary during the period of extended operation. 

3.1.2.4.1.4 Aging Effects for Stainless Steel RCS Piping, Valve, and Fitting Components Under  
     External Indoor Not-Air-Conditioned, Containment Air, and Borated Water Leakage    
   Environments–Evaluation of AMR Item 18 of LRA Table 3.1-2

Summary of Technical Information in the Application

In AMR Item 18 of LRA Table 3.1-2, the applicant evaluates whether aging effects are
applicable for stainless RCS piping, tubes, and fittings in the non-Class 1 RV instrumentation
lines that are exposed internally to treated water or steam.  In RAI 3.1.2.4.1-6, the staff
requested confirmation that the scope of AMR Item 18 of LRA Table 3.1-2 is limited only to the
piping, tubes, and fittings in the non-Class 1 RV instrumentation lines.

In its response to RAI 3.1.2.4.1-6, the applicant confirmed that AMR 18 of LRA Table 3.1-2 is
limited only to the piping, tubes, and fittings in the non-Class 1 RV instrumentation lines and,
therefore, RAI 3.1.2.4.1-6 is resolved.

Evaluation - Identification of Aging Effects

In AMR 18 of LRA Table 3.1-2, the applicant concluded that there no applicable aging effects
for the surfaces of the SS piping, tube, and fitting components in the RV instrumentation lines
that are exposed internally to treated water or steam environments. The applicant based its
conclusion on its determination that the RV instrumentation line components are isolated from
other components in the RCS that are exposed internally to treated water, and that instead, the
RV instrumentation line components are exposed internally only to purified deionized water.  

In RAI 3.1.2.14-7, the staff requested confirmation from the applicant that the environmental
conditions for the components with RAI Item 18 of LRA Table 3.1-2 is limited to purified,
deionized water.   In its response to RAI 3.1.2.4.1-6 the applicant confirmed that environmental
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condition for AMR 18 of LRA Table 3.1-2 is limited only to exposure of the components within
the AMR to purified, deionized water and, therefore, RAI 3.1.2.4.1-7 is resolved.

Austenitic SS materials are designed to be resistant to corrosion in purified deionzied water. 
The staff therefore concurs that aging effects are not applicable for the internal surfaces of the
SS piping, tube, and fitting components in the RV instrumentation lines.  Based on this
assessment, the staff concludes that AMR 18 of LRA Table 3.1-2 is acceptable.

Evaluation–Aging Management Programs

In the Evaluation–Aging Effects section for AMR Item 18 of LRA Table 3.1-2, the applicant
provided an acceptable basis for concluding that aging effects are not applicable for the internal
surfaces of SS  non-Class 1 piping, tube, and fitting components in the RV instrumentation lines
that are exposed to a pure deionized water environment.  Based on the assessment given in
the Evaluation–Aging Effects section for this AMR item, the staff concurs that aging
management is not necessary for the internal surfaces of these components. 

Conclusions 

AMR Item 18 of LRA Table 3.1-2 provides a supplemental AMR for assessing whether aging
effects are applicable for the internal surfaces of non-Class 1 SS piping, tube, and fitting
components in the RV level instrumentation lines that are exposed to a pure, deionized water
environment.  Based on the staff’s review of the applicant’s analysis, as supplemented by the
applicant’s responses to RAIs 3.1.2.4.1-6 and 3.1.2.4.1-7, and the staff’s independent
assessment of this AMR item, the staff finds that the applicant has provided an acceptable
basis for concluding that there are no applicable aging effects for the internal surfaces of the
SS non-Class 1 piping, tube, and fitting components in the RV level instrumentation lines under
this environment.  On the basis of this review, the staff concludes that the applicant has
demonstrated that aging management is not necessary during the period of extended
operation. 

3.1.2.4.2  Reactor Coolant Pumps

Table 3.1-2 of the LRA provides AMRs for RCS components that the applicant has determined
are not covered by the scope of corresponding AMR items in GALL, Volume 2, or are not
consistent with the scope of corresponding AMR items in GALL, Volume 2.  The applicant’s
AMRs in Table 3.1-2 of the LRA do not include any additional AMRs for the RNP RCP casings
fabricated from CASS.   The staff’s evaluation of the applicant’s AMR for evaluating loss of
fracture toughness in the RNP RCP casings is given in the staff’s evaluation of AMR Item 26 to
LRA Table 3.1-1, as given in Section 3.1.2.1 of this SER.  The staff’s evaluation of the
applicant’s AMR for evaluating cracking due to SCC in the RNP RCP casings is given in the
staff’s evaluation of AMR Item 10 to LRA Table 3.1-1, as given in Section 3.1.2.2.7 of this SER.

3.1.2.4.3  Pressurizer

Table 3.1-2 of the LRA provides AMRs for RCS components that the applicant has determined
are not covered by the scope of corresponding AMR items in GALL, Volume 2, or are not
consistent with the scope of corresponding AMR items in GALL, Volume 2.  The following
AMRs in Table 3.1-2 of the LRA include the additional AMRs for the RCS pressurizer
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components.

• AMR Item 2 in which the applicant evaluates loss of material due to crevice or pitting
corrosion in austenitic stainless steel or nickel-based alloy reactor coolant system (RCS)
components that are exposed internally to treated water or steam

•
• AMR Item 13 in which the applicant evaluates the applicable aging effects for the

internal surfaces of the pressurizer relief tank, which is fabricated from carbon steel

3.1.2.4.3.1  Crevice or Pitting Corrosion in Stainless Steel or Nickel-Based Reactor Coolant        
System Components Under Internal Treated Water Environments–Evaluation of        
AMR Item 2 of LRA Table 3.1-2

In AMR Item 2 of Table 3.1-2 of the LRA, the applicant identifies that loss of materials due to
crevice or pitting corrosion is an applicable aging effect for a number of RCS components that
are fabricated from SS or nickel-based alloys and are exposed to treated water environments. 
These components include pressurizer nozzle safe ends, pressurizer heater penetrations, and
pressurizer manway inserts.  The staff’s evaluation of AMR Item 2 of LRA Table 3.1-2 is
provided in SER Section 3.1.2.4.1.1. 

3.1.2.4.3.2  Aging Effects for the Pressurizer Relief Tank Under Internal Treated Water/Steam   
     Environments–Evaluation of AMR Item 13 of LRA Table 3.1-2

Summary of Technical Information in the Application

In AMR Item 13 of LRA Table 3.1-2, the applicant evaluates the aging effects that are
applicable to the pressurizer relief tank under internal treated water/steam environments. 

Evaluation–Identification of Aging Effects

As a comparison to the applicant’s AMR for the pressurizer relief tank, Section IV.C2 of GALL,
Volume 2, provides three AMRs for pressurizer reliefs tanks.  AMR Item IV.C2.6-a of GALL,
Volume 2, states that fatigue is an applicable effect for pressurizer relief tanks that are
fabricated from carbon steel material and clad internally with austenitic SS and that are
exposed internally to chemically treated borated water.  AMR Item IV.C2.6-b of GALL, Volume
2, states that loss of material due to boric acid corrosion is an applicable effect for external
surfaces of pressurizer relief tanks fabricated from carbon steel material and that can be
exposed to leaks of chemically treated borated water from the pressurizer relief tanks.  AMR
Item IV.C2.6-c of GALL, Volume 2, states that crack initiation and growth due to SCC are
applicable aging effects for the internal surfaces of pressurizer relief tanks that are fabricated
with carbon steel material and clad internally with austenitic SS and are exposed to chemically
treated borated water.

AMR Item 13 of LRA Table 3.1-2 provides the applicant’s AMRs for the pressurizer relief tank. 
In this AMR, the applicant identified that the pressurizer relief tank at RNP differs from the
corresponding pressurizer relief tanks discussed in Section IV.C2 of GALL, Volume 2, in that
the pressurizer relief tank at RNP is a carbon steel structure that does not include austenitic SS
cladding.  Instead the internal surfaces of RNP pressurizer relief tank are lined with a protective
coating.  The applicant identified that the following four mechanisms may lead to loss of
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material for the internal surfaces of the RNP pressurizer relief tank–(1) aggressive chemical
attack due to exposure to the borated treated water, (2) crevice corrosion, (3) general
corrosion, and (4) pitting corrosion.  Carbon steel and low-alloy steel components may be
susceptible to these aging effect mechanisms under exposure to borated treated water. 
Industry experience has not yet demonstrated that SCC is a concern for carbon steel or low-
alloy steel components in treated water environments.  The staff concurs that these aging
effects are the applicable corrosive aging effects for the internal surfaces of the pressurizer
relief tank because the applicant does not credit the protective coating with protection of the
carbon steel surfaces against exposure to borated treated water.

As has been stated previously, AMR Item IV.C2.6-a of GALL, Volume 2, states that fatigue is
an applicable effect for pressurizer relief tanks that are fabricated from carbon steel material
and are exposed internally to chemically treated borated water.  In contrast to the staff’s AMR
provided in AMR Item IV.C2.6-a of GALL, Volume 2, the applicant did not provide, in either
Table 3.1-1 or 3.1-2 of the LRA, an AMR which listed fatigue as an applicable aging effect for
the pressurizer relief tanks.  In RAI 4.1.2.4.3-1, the staff asked the applicant to provide its
technical basis for the conclusion that fatigue is not an applicable aging effect for the internal
surfaces of the RNP pressurizer relief tank that are exposed to chemically treated borated
water.

The applicant provided the following response to RAI 3.1.2.4.3-1 by letter dated April 28, 2003.

The normal operating temperature of the pressurizer relief tank is less than 150 °F.  Therefore, fatigue
is not considered to be an applicable aging effect.

The applicant’s response to RAI 3.1.2.4.3-1 indicates that the applicant is using the low
operating temperature of the pressurizer relief tank as its basis for concluding that thermal
fatigue is not an applicable aging effect for the internal surfaces of the pressurizer relief tank
that are exposed to treated water. 

The staff concurs that the operating temperatures for the pressurizer relief are not high enough
(i.e., less than 150 °F) to the point the temperature fluctuations would be of a concern with
respect to the initiation and growth of thermal fatigue cracks.  Based on this analysis, the staff
concludes that the applicant has provided an acceptable alternative to the AMR in GALL
commodity group item IV.C2.6-a of GALL, Volume 2, and an acceptable basis for concluding
that crack initiation and growth is not an applicable aging effect as a result of thermal fatigue.  

AMR Item IV.C2.6-b of GALL, Volume 2, states that loss of material due to boric acid corrosion
is an applicable effect for external surfaces of pressurizer relief tanks fabricated from carbon
steel material and can be exposed to leaks of chemically treated borated water from the
pressurizer relief tanks.  In RAI 3.1.2.4.3-2, the staff requested confirmation that loss of
material from the external surfaces of the RNP pressurizer relief tank due to leakage of the
borated treated water is addressed under the scope of AMR Item 26 in Table 3.1-1 of the LRA. 
In its response to RAI 3.1.2.4.3-2, the applicant confirmed that AMR Item 26 of LRA Table 3.1-1
provides the applicant’s AMR for managing the external surfaces of the pressurizer relief tank
against aggressive chemical (i.e., against leaks of the borated treated water) and, therefore,
RAI 3.1.2.4.3-2 is resolved.  The staff evaluates AMR 26 in Table 3.1-1 of the LRA in Section
3.1.2.1 of this SER.
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Based on this assessment, the staff concludes that AMR Item 13 of LRA Table 3.1-2 is an
acceptable alternative AMR for the internal surfaces of the pressurizer relief tank that are
exposed to borated treated water.  Based on this assessment, the staff concludes that the
applicant has identified the applicable aging effects for these surfaces (i.e., loss of material due
to aggressive chemical attack, due to exposure to the borated treated water, crevice, general,
and/or  pitting corrosion) and that the alternative AMR provided in Item 13 of LRA Table 3.1-2 is
acceptable.

Evaluation–Aging Management Programs

The applicant has credited the preventive maintenance activities with managing loss of material
in the internal surfaces of the pressurizer relief tank.  The preventive maintenance activities are
discussed in Section B.3.18 of Appendix B to the LRA.  The preventive maintenance activities
provide instructions for monitoring structures, systems, and components to permit early
detection of degradation.  Inspection and testing activities monitor various parameters including
surface condition, loss of material, presence of corrosion products, and signs of cracking.  The
staff evaluates the preventive maintenance activities in Section 3.0.3.12 of this SER.

Conclusions

AMR Item 13 to LRA Table 3.1-2 is an alternative AMR to corresponding AMRs discussed in
the GALL Report for management of aging effects for the internal surfaces of the pressurizer
relief tank  (i.e., as an alternative to the AMRs for the pressurizer relief tank in Section IV.C2 of
GALL, Volume 2).   The staff finds that the applicant has adequately evaluated the
management of loss of material due to either aggressive chemical attack, general corrosion,
pitting corrosion, or crevice corrosion for the internal surfaces of the pressurizer relief tank.  On
the basis of this review, the staff concludes that the applicant has demonstrated that these
aging effects will be adequately managed so that the intended function will be maintained
consistent with the CLB during the period of extended operation.

3.1.2.4.4  Reactor Vessel

Table 3.1-2 of the LRA provides AMRs for RCS components that the applicant has determined
are not covered by the scope of corresponding AMR items in GALL, Volume 2, or are not
consistent with the scope of corresponding AMR items in GALL, Volume 2.  The following
AMRs in Table 3.1-2 of the LRA include the additional AMRs for RNP RV components.

• AMR Item 1 in which the applicant evaluates the loss of preload due to stress relaxation
in the carbon steel RV stud assembly components

• AMR Item 2 in which the applicant evaluates loss of material due to crevice or pitting
corrosion in austenitic stainless steel or nickel-based alloy RCS components that are
exposed internally to treated water or steam

• AMR Item 10 in which the applicant evaluates cracking due to SCC in the RV bottom
head instrument penetration tubes that are fabricated nickel-based alloy and are
exposed to the treated borated water in the primary coolant

•
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3.1.2.4.4.1  Loss of Preload Due to Stress Relaxation in Carbon Steel RV Stud Assembly        
Components–Evaluation of AMR Item 1 in LRA Table 3.1-2

Summary of Technical Information in the Application

Section IV.A2 of GALL, Volume 2, does not address loss of preload due to stress relaxation in
the RV closure stud assembly components of PWR-designed light-water reactors.  In AMR 
Item 1 of Table 3.1-2 of the LRA, the applicant identifies that the RV stud assembly
components are fabricated from carbon steel and are exposed to containment air and potential
borated water leakage environments.  Although GALL, Volume 2, does not address loss of
preload due to stress relaxation in RV stud assembly components, the applicant has identified
that loss of preload due to stress relaxation is an applicable effect for the RV stud assembly
components at RNP.  

Evaluation–Identification of Aging Effects

The RV stud assembly is comprised of the RV flange and RV bolts and studs.  The bolts are
preloaded to maintain the structural integrity of the vessel during normal operations.  The
amount of preload imparted to the bolts may diminish over time as a result of stress relaxation,
which is a creep-related phenomenon.  This potential aging effect may loosen the bolts over
time and result in a loss of integrity at the bolted connection.  Loss of preload is therefore an
applicable aging effect for these components.  The applicant has identified that loss of preload
is an applicable aging effect for the RV stud assembly.  This is consistent with the staff’s
evaluation in GALL for other bolted connections in the RCS (e.g., in the staff’s evaluation in
Item IV.C2.4-c of GALL, Volume 2, for loss of preload/stress relaxation in RV internal
baffle/former bolts) and is therefore acceptable.  

Evaluation–Aging Management Programs

The applicant credits the Reactor Head Studs Closure Program as the AMP for managing
stress relaxation in the RV stud assembly components.  The applicant describes the Reactor
Head Studs Closure Program in Section B.2.3 of the LRA.  The staff evaluates the ability of the
Reactor Head Studs Closure Program to manage loss of preload/stress relaxation in the RV
studs assembly components in Section 3.1.2.3.1 of this SER.

Conclusions

AMR Item 1 of LRA Table 3.1-2 provides a supplemental AMR for assessing whether loss of
preload due to stress relaxation is an applicable aging effect for the RV head closure studs.  
Based on the staff’s review of the applicant’s analysis and the staff’s independent assessment
of this AMR item, the staff finds that the applicant has provided an acceptable basis for
concluding that loss of preload due to stress relaxation is an applicable aging effect requiring
aging management for the RV head closure studs.  On the basis of this review, the staff
concludes that the applicant has demonstrated that loss of preload due to stress relaxation will
be managed so that the intended function will be maintained consistent with the CLB in the RV
head closure studs during the period of extended operation RNP.
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3.1.2.4.4.2  Crevice or Pitting Corrosion in Stainless Steel or Nickel-based RCS Components     
               Under Internal Treated Water Environments–Evaluation of AMR Item 2 of LRA             
       Table 3.1-2

In AMR Item 2 of Table 3.1-2 of the LRA, the applicant identifies that loss of material due to
crevice or pitting corrosion is an applicable aging effect for a number of RCS components that
are fabricated from SS or nickel-based alloys and are exposed to treated water environments. 
These components include the RV cladding, control rod drive housings, and RV nozzle safe
ends.  The staff’s evaluation of AMR Item 2 of LRA Table 3.1-2 is provided in SER Section
3.1.2.4.1.1. 

3.1.2.4.4.3  Cracking Due to SCC in RV Bottom Head Instrument Penetration Tubes–Evaluation 
                   of AMR Item 10 in LRA Table 3.1-2

Summary of Technical Information in the Application

The applicant provides its AMR for cracking of the nickel-based alloy RV bottom head
instrumentation tubes under internal exposure to the borated treated water or steam
environments in AMR Item 10 of Table 3.1-2 of the LRA.

Evaluation–Identification of Aging Effects

In AMR Item 10 of Table 3.1-2, the applicant identified that cracking due to SCC is the
applicable aging effect for the RV bottom head instrumentation tubes under these
environments.  In AMR Item IV.A2.7-a of GALL, Volume 2, the staff identified that crack
initiation and growth due to PWSCC are applicable aging effects for Alloy 600 RV bottom head
instrumentation tubes and states that either a plant-specific AMP is to be proposed to manage
these effects, or an applicant is to indicate that it will participate in industry-wide programs that
will evaluate and determine the appropriate type of AMPs that will be used to manage crack
initiation and growth in these components.  Industry experience has demonstrated that PWSCC
can occur in Alloy 600 components (e.g., SG tubes or CRDM penetration nozzles in PWRs) in
spite of controlled maintenance of reactor coolant chemistry.  Since PWSCC is a form of SCC,
the staff concurs with the applicant that SCC is an applicable aging effect for the RNP RV
bottom head instrumentation tubes that are exposed internally to the chemically treated borated
water environment, and therefore concludes that the applicant’s identification that SCC is an
applicable aging effect for the RNP RV bottom head instrumentation tubes is acceptable.

Evaluation–Aging Management Programs

The applicant has credited the Chemistry Control Program and the ASME Section XI, IWB,
IWC, and IWD Inservice Inspection Program with managing SCC in the RV bottom head
instrumentation tubes during the extended period of operation for RNP.  In contrast, according
to Section IV.A2.7-a of GALL, Volume 2, in order to manage crack initiation and growth/primary
water SCC in nickel-based RV bottom head instrumentation nozzles/tubes, the staff
recommends that applicants for license renewal are either to provide a plant-specific AMP for
managing these aging effects, or to indicate that they are participating in industry programs to
determine the appropriate AMPs for managing these aging effects in the RV bottom head
instrumentation nozzles/tubes.  
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The applicant’s AMR for the RV bottom head instrumentation tube nozzles is slightly different
than the recommendations in AMR Item IV.A2.7-a of GALL, Volume 2, because the applicant is
proposing to use a common” inspection program, the ASME Section XI, IWB, IWC, and IWD
Inservice Inspection Program, to manage PWSCC in the RNP RV bottom head instrumentation
tube nozzles in lieu of a plant-specific inspection-based program developed applicant or
industry.  The RNP RV bottom head instrumentation tube nozzles are fabricated from Alloy 600
materials and are joined to the low-alloy steel lower RV head using Alloy 82/182 weld metals. 
As discussed in Section 3.1.2.3.6.2 of this SER, industry experience has demonstrated that
Alloy 600 base metals and Alloy 82/182 weld materials may be susceptible to PWSCC. 

The current ASME Section XI inspection requirements for PWR bottom head instrument tube
nozzles invoke visual VT-2 examinations of the components for leakage once every RFO. 
Recently, the licensee for the South Texas Project (STP) reported cracking in two of structural
welds for its lower RV head instrumentation tube nozzles.  The staff is currently investigating
the implications of the STP experience on other licensed PWRs in the industry.  The staff
considers its review of the STP experience to be a current operating term issue and therefore to
be outside the scope of license renewal, as consistent with 10 CFR 54.30(b).  However, the
STP experience may call into question the ability of current code requirements to manage
PWSCC-induced cracking in the RNP lower RV head instrumentation tube nozzles or their
structural welds.  Therefore, in RAI 3.1.2.4.4-1, the staff asked the applicant  to provide a basis
why the applicant considers the required ASME VT-2 examinations to be adequate for
managing PWSCC in the RV bottom head instrumentation tube nozzle welds at RNP.

The applicant provided the following response to RAI 3.1.2.4.4-1, dated April 28, 2003.

RNP is participating in industry-wide programs for nickel-based alloy penetrations. For example, in
LRA Table 3.1-1, Item 23, RNP has proposed managing reactor vessel nozzles of the same material
using a combination of the Nickel-Alloy Nozzles and Penetrations Program and Water Chemistry
Program.  The Nickel-Alloy Nozzles and Penetrations Program is a new program, which is described
in Section B4.1 of the LRA.  Subsection A.3.1.28, Nickel-Alloy Nozzles and Penetrations Program, of
the LRA states the following:

Prior to the period of extended operation, the Nickel-Alloy Nozzles And Penetrations Program will
incorporate the following: (1) CP&L will perform evaluation of indications under the ASME Section XI
program, (2) CP&L will perform corrective actions for augmented inspections to repair and
replacement procedures equivalent to those requirements in ASME Section XI, (3) CP&L will maintain
its involvement in industry initiatives (such as the Westinghouse Owners Group and the EPRI
Materials Reliability Project) during the period of extended operation.” [Emphasis added.]

For additional information concerning the Nickel-Alloy Nozzles and Penetration Program, please
refer to the RNP Response to RAI B4.1 -1.

The applicant’s response to RAI 3.1.2.4.4-1 indicates that, although the ASME Section XI,
Subsection IWB, IWC, IWD Program is being credited with managing PWSCC in the RNP
bottom head instrumentation tube nozzles, the applicant is relying on the commitments for its
Nickel-Alloy Nozzles and Penetrations Program and continued participation in the industry’s
initiatives for evaluating the aging of nickel-based alloy components.    As a result of this
response, the staff believes the applicant should credit the Nickel-Alloy Nozzles and
Penetrations Program as an additional AMP for the components within the scope of AMR 10 to
LRA Table 3.1-2.  Confirm that CP&L is crediting the Nickel-Alloy Nozzles and Penetrations
Program as an additional AMP for managing PWSCC in the RNP bottom head instrumentation
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tube nozzles.  This is confirmatory item 3.1.2.4.4.3-1.

The staff’s assessment of the Nickel-Alloy Nozzles and Penetrations Program (Section
3.1.2.3.6.2 of this SER) indicates that the RNP RV bottom head instrumentation tube nozzles
are within the scope of the AMP.

The applicant’s response to RAI 3.1.2.4.4-1 did not discuss the applicant’s commitment to
submit the inspection plan for Nickel-Alloy Nozzles and Penetrations Program to the staff for
review and approval by July 31, 2009; however, this commitment is discussed in the applicant’s
response to RAI B.4.1-1 and is specified in the latest version of Commitment No. 31 to
Attachment II of CP&L Serial Letter No. RNP-RA/03-0031, dated April 28, 2003.  The staff’s
review of the inspection plan for the Nickel-Alloy Nozzles and Penetrations Program, when
submitted to the staff in conformance with the commitment, will provide the staff an opportunity
to resolve with the applicant which inspection methods are appropriate for the RNP RV bottom
head instrumentation tube nozzles and whether the existing ASME ISI methods for the nozzles
need to be augmented.  

Based on the applicant’s commitment in Commitment No. 31 to Attachment II of CP&L Serial
Letter No. RNP-RA/03-0031 and the clarification provided in the applicant’s responses to RAIs
3.1.2.4.4-1 and B.4.1-1, the staff concludes that the applicant has provided an acceptable
method of determining which inspection methods will be necessary for the RNP bottom head
instrumentation tube nozzles during the extended period of operation for RNP, as determined
from the industry’s initiatives on managing degradation of nickel-based alloy components and
welds, the state of pertinent industry OE on degradation of PWR bottom head instrumentation
tube nozzles (including that for STP), and the staff’s resolution of this OE with licensed utilities
in the industry.

The applicant’s ASME Section XI, IWB, IWC, and IWD Inservice Inspection Program is
described in Section B.2.1 of Appendix B of the LRA.  The staff evaluates the  ASME Section
XI, Subsection IWB, IWC, and IWD Inservice Inspection Program in Section 3.0.3.2 of this
SER.

Based on this assessment, the staff concludes that the applicant’s AMR analysis in Item 10 of
LRA Table 3.1-2 provides an acceptable alternative to the corresponding AMR in commodity
group item Section IV.A2.7-a of GALL, Volume 2, and RAI 3.1.2.4.4-1 is resolved.

Conclusions

AMR Item 10 to LRA Table 3.1-2 is an alternative AMR to corresponding AMRs discussed in
the GALL Report for management of aging effects for the RNP RV bottom head instrumentation
tube nozzles under exposure to borated treated water.  On the basis of our review and the
applicant’s commitment in Commitment No. 31 to Attachment II of CP&L Serial Letter No.
RNP-RA/03-0031 (dated April 28, 2003), pending satisfactory of 3.1.2.4.4.3-1, the staff
concludes that the applicant has demonstrated that the aging effects for these components will
be adequately managed so that the intended functions will be maintained consistent with the
CLB during the period of extended operation.
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3.1.2.4.5  Reactor Vessel Internals 

Table 3.1-2 of the LRA provides AMRs for RCS components that the applicant has determined
are not covered by the scope of corresponding AMR items in GALL, Volume 2, or are not
consistent with the scope of corresponding AMR items in GALL, Volume 2.  The following
AMRs in Table 3.1-2 of the LRA include the additional AMRs for RNP RV internal components.

• AMR Item 2 in which the applicant evaluates loss of material due to crevice or pitting
corrosion in austenitic stainless steel or nickel-based alloy reactor coolant system 
components that are exposed internally to treated water or steam

• AMR Item 9 in which the applicant evaluates cracking due to stress corrosion cracking
in the reactor vessel core support pads that are fabricated nickel-based alloy and are
exposed to the treated borated water in the primary coolant

• AMR Item 14 in which the applicant evaluates reduction of fracture toughness due to
thermal embrittlement and neutron irradiation embrittlement in reactor vessel internal
components fabricated from CASS

• AMR Item 15 in which the applicant evaluates loss of preload due to stress relaxation in
RV internal bolts and springs other than baffle/former bolts

• AMR Item 16 in which the applicant evaluates cracking due to stress corrosion cracking
in the reactor vessel internal flux thimble tubes fabricated from nickel-based alloy

3.1.2.4.5.1  Crevice or Pitting Corrosion in Stainless Steel or Nickel-Based RCS Components     
               Under Internal Treated Water Environments–Evaluation of AMR Item 2 of LRA             
       Table 3.1-2

In AMR Item 2 of Table 3.1-2 of the LRA, the applicant identifies that loss of material due to
crevice or pitting corrosion is an applicable aging effect for a number of RCS components that
are fabricated from SS or nickel-based alloys and are exposed to treated water environments. 
These components include core support pads, flux thimbles, and guide tubes.  The staff’s
evaluation of AMR Item 2 of LRA Table 3.1-2 is provided in SER Section 3.1.2.4.1.1. 

3.1.2.4.5.2  Cracking Due to SCC in RV Core Support Pads–Evaluation of AMR Item 9 in LRA    
                Table 3.1-2

Summary of Technical Information in the Application

The applicant provides its AMR for cracking (due to SCC) of the nickel-based alloy RV core
supports pads under exposure to borated treated water or steam environments in AMR Item 9
of Table 3.1-2 of the LRA.

Evaluation–Identification of Aging Effects

The applicant identified that cracking due to SCC is the applicable aging effect for the core
support pads under these environments and credited the Chemistry Control Program with
managing this effect in the RV core support pads.  In AMR Item IV.A2.6-a of GALL, Volume 2,
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the staff identifies that crack initiation and growth due to PWSCC (a form of SCC that is
applicable under primary treated water environments) are applicable aging effects for Alloy 600
core support pads/core guide lugs and states that either a plant-specific AMP is to be proposed
to manage these effects, or an applicant is to indicate that it will participate in industry-wide
programs that will evaluate and determine the appropriate type of AMPs that will be used to
manage crack initiation and growth in these components.  Industry experience has
demonstrated that PWSCC can occur in nickel-based alloy component and welds in spite of
controlled maintenance of reactor coolant chemistry.   The staff concurs with the applicant that
SCC is an applicable aging effect for the RNP RV core support pads that are exposed internally
to the chemically treated borated water environment.  The staff concludes that AMR Item 9 of
LRA Table 3.1-2 is acceptable with respect to the aging effects discussed in the AMR.

Evaluation–Aging Management Programs

The applicant credits the Chemistry Program with managing crack initiation and growth from
PWSCC in the Alloy 600 core support pads.  The applicant describes and discusses the Water
Chemistry Program in Section B.2.2 of Appendix B of the LRA. The staff evaluates the Water
Chemistry Program in Section 3.0.3 of this SER.

The staff is concerned that chemistry control programs by themselves may not be capable of
managing PWSCC-induced crack initiation and growth in the Alloy 600 components (including
the core support pads) since PWSCC may occur in these components even when the impurity
levels of reactor coolant have been maintained within the recommended limits cited in industry
standards or guidelines.  Therefore in RAI 3.1.2.4.5-1, the staff requested that the applicant
propose an inspection-based program that will be used in conjunction with the chemistry
program to manage PWSCC-induced crack initiation and growth in the RNP Alloy 600 core
support pads during the period of extended operation.  

The applicant provided the following response to RAI 3.1.2.4.5-1 by letter dated April 28, 2003.

RNP will remain active in industry groups (e.g., see the RNP Response to RAI 3.1.2.4.4 -1) to stay
aware of new industry recommendations regarding inspections of core support pads.  New
developments and recommendations in this area will be reviewed for applicability to RNP, and will add
or modify AMPs, as appropriate.  This action will be in addition to the existing reliance on the Water
Chemistry Program.

The applicant’s response states that the applicant will remain active in the industry’s activities to
stay aware of new industry recommendations regarding inspections for core support pads.  The
applicant refers to the information in its response to RAI 3.1.2.4.4.-1 as providing additional
detailed information on how this participation will be used to determine the necessary course of
action for the core support pads.  When taken in context with the applicant ’s response to RAI
3.1.2.4.4-1, the response to RAI 3.1.2.4.5-1 implies that the applicant will use its participation in
the industry’s activities on nickel-based alloy components to determine whether the Nickel-Alloy
Nozzles and Penetrations Program needs to be augmented to include proposed inspections for
the RNP core support pads.  The staff seeks confirmation that CP&L is crediting the
Nickel-Alloy Nozzles and Penetrations Program as an additional AMP for managing PWSCC in
the RV core support pads.  This is confirmatory item 3.1.2.4.5.2-1.  The staff’s assessment of
the Nickel-Alloy Nozzles and Penetrations Program is given in Section 3.1.2.3.6.2 of this SER.

The applicant’s response to RAI 3.1.2.4.4-1 did not discuss the applicant’s commitment to
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submit the inspection plan for Nickel-Alloy Nozzles and Penetrations Program to the staff for
review and approval by July 31, 2009; however, this commitment is discussed in the applicant’s
response to RAI B.4.1-1 and is specified in the latest version of Commitment No. 31 to
Attachment II of CP&L Serial Letter No. RNP-RA/03-0031, dated April 28, 2003.  The staff’s
review of the inspection plan for the Nickel-Alloy Nozzles and Penetrations Program, when
submitted to the staff in conformance with the commitment, will permit the staff sufficient
opportunity to resolve with the applicant which inspection methods are appropriate for the RNP
RV core support pads and whether the Nickel-Alloy Nozzles and Penetrations Program needs
to be augmented to include these components.  

Based on the applicant’s commitment in Commitment No. 31 to Attachment II of CP&L Serial
Letter No. RNP-RA/03-0031 and the clarification provided in the applicant’s responses to RAIs
3.1.2.4.4-1 and B.4.1-1, the staff concludes that the applicant has provided an acceptable
method of determining which inspection methods will be necessary, if any, for the RNP RV core
support pads during the extended period of operation for RNP, as determined from the
applicant’s commitment to maintain its continued participation in the industry’s initiatives on
nickel-based alloy components and welds and its commitment to submit the Nickel-Alloy Nozzle
and Penetrations Program to the staff for review and approval.

Based on this assessment, the staff concludes that the applicant’s AMR analysis in Item 9 of
Table 3.1-2 of the LRA provides an acceptable alternative to the corresponding AMR in
commodity group item IV.A2.6-a of GALL, Volume 2, and RAI 3.1.2.4.4-1 is resolved.

Conclusions

AMR Item 10 of LRA Table 3.1-2 is an alternative AMR to corresponding AMRs discussed in
the GALL Report for management of aging effects for the RNP RV core support pads under
exposure to borated treated water.  Pending acceptable resolution of confirmatory item
3.1.2.4.5.2-1, on the basis of our review and the applicant’s commitment in Commitment No. 31
to Attachment II of CP&L Serial Letter No. RNP-RA/03-0031 (dated April 28, 2003), the staff
concludes that the applicant has demonstrated that the aging effects for these components will
be adequately managed so that the intended functions will be maintained consistent with the
CLB during the period of extended operation.

3.1.2.4.5.3  Reduction of Fraction Toughness Due to Thermal Embrittlement and Neutron           
         Irradiation Embrittlement in CASS RV Internals–Evaluation of AMR Item 14 to LRA            
        Table 3.1-2

Summary of Technical Information in the Application

The applicant provided its alternative AMR for age-related degradation in RV internal
components fabricated from CASS in AMR Item 14 of Table 3.1-2 of the LRA.  

Evaluation–Identification of Aging Effects

In AMR 14 of Table 3.1-2 of the LRA, the applicant identified that loss of fracture toughness
due to thermal aging and neutron irradiation embrittlement is an aging effect for the RV
internals that are fabricated from CASS and are exposed to the treated water in the borated
reactor coolant.  The corresponding AMR commodity group items in GALL, Volume 2, for
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Aging Embrittlement of Cast Austenitic Stainless Steel Components, Project No. 690, dated May 2000.
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evaluation of these aging effects in CASS RV internals are AMR Items IV.B2.1-g, upper internal
assembly (which includes GALL component B.2.1.2, upper support column), and IV.B2.5-m,
lower internal assembly (which includes GALL components IV.B2.5.3, lower support forging or
casting and IV.B2.5.4, lower support plate columns). 

According to the license renewal issue no. 98-0030, Thermal Aging Embrittlement of Cast
Austenic Stainless Steel Components,” dated May 2000,9  certain CASS components are known
to be particularly susceptible to reduction in fracture toughness as a result of thermal aging; neutron
embrittlement of CASS internals may enhance this effect.  The applicant’s identification that loss of
fracture toughness due to thermal aging and neutron irradiation embrittlement is an aging effect for
the RV internals that are fabricated from CASS and are exposed to the treated water in the borated
reactor coolant is consistent with staff’s identification of aging effects in AMR commodity group
items IV.B2.1-g and IV.B2.5-m, and is therefore acceptable to the staff.

Evaluation–Aging Management Programs

Inspections for RV internal components must use a method that is capable of detecting flaws
that may exist in the components prior to growth of that flaw to a size that is larger than the
critical crack size for the components.  The applicant proposed to use the PWR Vessel
Internals Program as its basis for managing loss of fracture toughness due to thermal aging
and neutron irradiation embrittlement in the CASS RV internals at RNP.  In contrast, GALL,
Volume 2, recommends that applicant’s owning Westinghouse-designed PWRs implement
GALL Program XI.M12, Thermal Aging and Neutron Irradiation Embrittlement of Cast
Austenitic Stainless Steel,” to manage loss of fracture toughness due to thermal aging and
neutron irradiation embrittlement in the CASS RV internal components within the scope of
GALL AMR Items IV.B2.1-g and IV.B2.5-m, including Westinghouse-designed RV internal
upper support columns, lower support forging/castings, and lower support columns made from
CASS.  The applicant’s description of the PWR Vessel Internals Program is given in Section
B.4.3 of Appendix B of the RNP LRA.  

The staff’s evaluation of the applicant’s PWR Vessel Internals Program is given in Section
3.1.2.3.8.2 of this SER.  The evaluation in Section 3.1.2.3.8.2 includes RAI B.4.3-1 that, in part,
addresses the issue of the ability of the PWR Vessel Internals Program to manage loss of
fracture toughness in the RV internals fabricated from CASS.  The staff’s resolution of RAI
B.4.3-1 is also applicable to the staff’s evaluation of AMR Item 14 of LRA Table 3.1-2, as
related to the ability of the PWR Vessel Internals Program to manage loss of fracture
toughness due to thermal aging and neutron irradiation embrittlement in the RNP RV internals
fabricated from CASS.  The staff’s assessment in Section 3.1.2.3.8.2 of this SER also
discusses the applicant’s commitments relative to the implementation of the PWR Vessel
Internals Program, including the commitment to submit the inspection plan to the staff for
review and approval 24 months prior to implementation.  The applicant’s commitments for the
PWR Vessel Internals Program are given in Commitment No. 33 of Attachment II to CP&L
Serial Letter No. RNP-RA/03-0031.

Based on the staff’s assessment of the PWR Vessel Internals Program, the staff’s resolution of
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RAI B.4.3.-1, and the applicant’s commitment to submit the inspection plan for the PWR Vessel
Internals Program to the staff for review and approval, as discussed in Section 3.1.2.3.8.2 of
this SER, the staff concludes that the AMR in Item 14 of LRA Table 3.1-2 is an acceptable
alternative to the AMPs recommended in commodity group items IV.B2.1-g (upper internal
assembly which includes GALL component B.2.1.2, upper support column, portions of the
made from CASS) and IV.B2.5-m (lower internal assembly which includes GALL components
IV.B2.5.3, lower support forging or casting and IV.B2.5.4, lower support plate columns)  for
managing loss of fracture toughness in the CASS RV internals.  Based on this assessment, the
staff concludes that AMR Item 14 of LRA Table 3.1-2 is acceptable and RAI 3.1.2.4.5-1 is
resolved.

Conclusions

AMR Item 14 to LRA Table 3.1-2 is an alternative AMR to corresponding AMRs discussed in
the GALL Report for management of aging effects for the CASS RNP RV internal components
under exposure to borated treated water.  On the basis of this review and the applicant’s
commitment in Commitment No. 33 to Attachment II of CP&L Serial Letter No.
RNP-RA/03-0031 (dated April 28, 2003), the staff concludes that the applicant has
demonstrated that the aging effects for these components will be adequately managed so that
the intended functions will be maintained consistent with the CLB during the period of extended
operation.

3.1.2.4.5.4  Loss of Preload Due to Stress Relaxation in RV Internal Upper Support Column       
             Bolts, Holddown Springs, Lower Support Plate Column Bolts and Clevis Insert                
    Bolts– Evaluation of AMR Item 15 to LRA Table 3.1-2

Summary of Technical Information in the Application

The applicant provides its alternative AMR for loss of preload in the RV internal upper support
column bolts, hold-down springs, lower support plate column bolts, and clevis insert bolts in
AMR Item 15 of Table 3.1-2 of the LRA.  

Evaluation–Identification of Aging Effects

In AMR 15 of Table 3.1-2 of the LRA, the applicant identified that loss of preload due to stress
relaxation is an applicable aging effect for the RV internal upper support column bolts,
hold-down springs, lower support plate column bolts, and clevis insert bolts and stated that this
aging effect requires management during the extended period of operation for RNP.  The
corresponding AMR commodity group items in GALL, Volume 2, for evaluating loss of preload
in these RV internals components are AMR commodity group items IV.B2.1-k (upper internal
assembly, which includes GALL component B.2.1.3, upper support column bolts); IV.B2.1-d
(upper internal assembly, which includes GALL component B.2.1.7, hold-down spring);
IV.B2.5-h (lower internal assembly, which includes GALL component IV.B2.5.5, lower support
plate column bolts); and IV.B2.5-i (lower internal assembly, which includes GALL component
IV.B2.5.7, clevis insert bolts).  The applicant’s identification that loss of preload is an applicable
aging effect for the RNP RV internal upper support column bolts, hold-down springs, lower
support plate column bolts, and clevis insert bolts is consistent with AMRs provided in AMR
commodity groups IV.B2.1-k, IV.B2.1-d, IV.B2.5-h, and IV.B2.5-i of GALL, Volume 2, for these
components, and is therefore acceptable to the staff.
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Evaluation–Aging Management Programs

GALL, Volume 2, recommends that GALL Program XI.M1, ASME Section XI Inservice
Inspection, Subsections, IWB, IWC, and IWD,” for Class 1 components be used in conjunction
with GALL Program XI.M14, Loose Parts Monitoring,” to manage loss of preload in the upper
support column bolts and in the lower support column bolts.  GALL, Volume 2, recommends
that GALL Program XI.M1, ASME Section XI Inservice Inspection, Subsections, IWB, IWC,
and IWD,” for Class 1 components be used in conjunction with either GALL Program XI.M14,
Loose Parts Monitoring,” or GALL Program XI.M15, Neutron Noise Monitoring,” to manage

loss of preload in the hold-down springs and clevis insert bolts. 

In AMR Item 15 of LRA Table 3.1-2, the applicant  credited the ASME Section XI, Subsections
IWB, IWC, and IWD Program, and PWR Vessel Internals Program as the two AMPs with
managing loss of preload in the RNP RV internal upper support column bolts, hold-down
springs, lower support plate column bolts, and clevis insert bolts.  This deviates from the AMPs
recommended in GALL, Volume 2, for managing loss of preload in these components.  In its
discussion of this AMR (i.e., in Column 6 of AMR Item 15 of LRA Table 3.1-2), the applicant
provided the following technical justification for crediting the PWR Vessel Internals Program to
manage this aging effect in lieu of using the Loose Part Monitoring Program or Neutron Noise
Monitoring Program.  

The GALL Report cites (1) a combination of ASME Section XI, Inservice Inspection and loose parts
and/or neutron noise monitoring programs for the holddown spring and clevis insert bolts, and (2) a
combination of ASME Section XI, Inservice Inspection, and loose parts monitoring for upper support
column bolts and lower support plate column bolts.  RNP employs both the ASME Section XI,
Subsection IWB, IWC, and IWD Program and the PWR Vessel Internals Program to address stress
relaxation for these components. RNP considers the recommendations regarding neutron or noise
monitoring to be ineffective to the management of aging effects.  By the time neutron or noise
monitoring indicate a concern, the aging degradation would have reached an unacceptable condition.
As discussed previously, RNP will incorporate the applicable results of industry initiatives related to
aging effects for reactor vessel internals into the PWR Vessel Internals Program.  This includes
information on loss of preload due to stress relaxation.  The AMPs used at RNP will effectively manage
the effects of loss of loss of preload for affected internals components.

The applicant describes and discusses the PWR Vessel Internals Program in Section B.4.3 of
Appendix B of the RNP LRA.  The staff’s evaluation of the applicant’s PWR Vessel Internals
Program is given in Section 3.1.2.3.8 of this SER.  The evaluation in Section 3.1.2.3.8 includes
RAI B.4.3-1 that, in part, addresses the issue of the ability of the PWR Vessel Internals
Program to manage loss of preload in the RV internal bolted connections, hold-down springs,
and clevis inserts.  RAI B.4.3-1 is also applicable to the staff’s evaluation of AMR Item 15 of
LRA Table 3.1-2, as it relates to the ability of the PWR Vessel Internals Program to manage
loss of preload in the RNP RV internal upper support column bolts, hold-down springs, lower
support plate column bolts, and clevis insert bolts.  The staff’s assessment in Section
3.1.2.3.8.2 of this SER also discusses the applicant’s commitments relative to the
implementation of the PWR Vessel Internals Program, including the commitment to submit the
inspection plan for the AMP to the staff for review and approval 24 months prior to
implementation.  The applicant’s commitments for the PWR Vessel Internals Program are given
in Commitment No. 33 of Attachment II to CP&L Serial Letter No. RNP-RA/03-0031, dated April
28, 2003.
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Conclusions

AMR Item 15 of LRA Table 3.1-2 is an alternative AMR to corresponding AMRs discussed in
the GALL Report for managing loss of preload due to stress relaxation in the RV internal upper
support column bolts, hold-down springs, lower support plate column bolts, and clevis insert
bolts and stated that this aging effect requires management during the extended period of
operation for RNP under exposure to borated treated water.  On the basis of rthis review and
the applicant’s commitment in Commitment No. 33 to Attachment II of CP&L Serial Letter No.
RNP-RA/03-0031 (dated April 28, 2003), the staff concludes that the applicant has
demonstrated that loss of preload in these components will be adequately managed so that the
intended functions will be maintained consistent with the CLB during the period of extended
operation.

3.1.2.4.5.5  Cracking Due to SCC in RV Incore Flux Thimble Tubes Fabricated from Nickel-        
           Based Alloy � Evaluation of AMR Item 16 to LRA Table 3.1-2

Summary of Technical Information in the Application

The applicant provided its alternative AMR for evaluating crack initiation and growth in the RNP
RV incore flux thimble tubes in AMR Item 16 of Table 3.1-2 to the LRA. 

Evaluation - Identification of Aging Effects

In AMR Item 16 of Table 3.1-2 to the LRA, the applicant stated that the RV incore flux thimble
tubes are fabricated from nickel-based alloy and are exposed to the treated water environment
of the borated reactor coolant.  The applicant identified that cracking (stress corrosion cracking,
SCC) is an applicable aging effect for these components and requires management during the
extended period of operation for RNP. 

Industry experience has demonstrated that nickel-based alloys which are exposed to reactor
coolant are susceptible to the initiation of primary water stress corrosion cracking (PWSCC),
which is a form of SCC that may occur even in the presence of high-quality, chemically-treated,
borated water (Refer to Section 3.1.2.3.6 of this SER).  Section IV.B2 of GALL, Volume 2, does
not include a corresponding AMR analysis that identifies that cracking due to SCC is an
applicable aging effect for Westinghouse incore flux thimble tubes that are fabricated from
either stainless steel or nickel-based alloy and are exposed to borated water environments. 
The applicant has identified that cracking due to SCC is an applicable aging effect for the
nickel-based alloy incore flux thimble tubes at RNP.  This consistent with current industry
experience on PWSCC of nickel-based alloy components and is acceptable.

Evaluation - Aging Management Programs

In AMR Item 16 of LRA Table 3.1-2, the applicant credited only the Chemistry Control Program
with managing SCC in the RNP RV neutron flux thimble tubes.  The staff is concerned that
water chemistry programs alone may not be sufficient to prevent cracking in internal surfaces of
nickel-based alloy components of the reactor coolant pressure boundary since PWSCC may
occur in these components even when the impurity concentrations for oxygen and aggressive
anions in the borated reactor coolant are controlled to acceptable levels.  Therefore in RAI
3.1.2.4.5-2, the staff asked the applicant to provide a technical basis as to why the applicant
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considered the water chemistry program will be sufficient to manage PWSCC-induced cracking
in these components without the need for confirmation using an inspection-based AMP.  

The applicant provided the following response to RAI 3.1.2.4.5-2 by letter dated April 28, 2003:

The RNP flux thimble guide tubes are fabricated from stainless steel.  The flux thimble guide tubes,
equivalent to GALL Item IV.B2.6.1 in Volume 2 (GALL Items IV.B2.6-a and IV.B2.6-b), are part of the
group of components evaluated in LRA Table 3.1-1, Item 33.  This AMR item manages cracking due
to various forms of SCC with the Water Chemistry Program and the PWR Vessel Internals Program.
Therefore, RNP is consistent with GALL. LRA Table 3.1-2, Item 16, is used for the evaluation of the
Reactor Vessel Internals Flux Thimble [Tubes].  This item is equivalent to GALL Item IV.B2.6.2 in
Volume 2 (GALL Item IV.B2.6 -c).  

The applicant’s response to the RAI clarified that the AMR for the RV incore flux thimble guide
tubes is given in AMR Item 33 of LRA Table 3.1-1.  The staff analysis of AMR Item 33 of LRA
Table 3.1-1 is given Section 3.1.2.1 of this SER.  The response to RAI 3.1.2.4.5-2 also clarified
that the analysis in Item 16 is for the RV internals flux thimble [tubes], and that the
corresponding analysis in the GALL report is given in commodity group Item IV.B2.6-c of GALL,
Volume 2.   The scope of AMR Item IV.B2.6-c in GALL, Volume 2, evaluates wear-based
degradation that may occur in Westinghouse-designed incore flux thimble tubes.  The staff
seeks confirmation that the scope of AMR 16 of LRA Table 3.1-2 is for nickel-based alloy incore
flux thimbles tubes and not the retractable incore flux thimbles.  An inspection-based program
should be used in conjunction with the Water Chemistry Program to manage SCC in these
components and therefore the staff also seeks confirmation that the applicant will credit both
the PWR Vessel Internals Program and the Water Chemistry Program to manage SCC
(including PWSCC and/or IASCC) in the nickel-based alloy incore flux thimble tubes.   This is
confirmatory Item 3.1.2.4.5.5-1.

Confirmatory Item 3.1.2.4.5.5-1.  The staff seeks confirmation that the scope of AMR 16 of LRA
Table 3.1-2 is for nickel-based alloy incore flux thimbles tubes and not the retractable incore
flux thimbles.  An inspection-based program should be used in conjunction with the Water
Chemistry Program to manage SCC in these components and therefore the staff also seeks
confirmation that the applicant will credit both the PWR Vessel Internals Program and the
Water Chemistry Program to manage SCC (including PWSCC and/or IASCC) in the nickel-
based alloy incore flux thimble tubes.   

The applicant has committed continued participation in the EPRI-MRP’s activities for
investigating the aging effects that are applicable the PWR internals of PWR-designed light-
water reactors and to use its participation in the activities as the basis for developing its
inspection plan for the PWR Vessel Internals Program.  The applicant has also committed to
submitting its inspection plan for the PWR Vessel Internal Program to the staff for review and
approval 24 months prior to its implementation.  These commitments are given in Commitment
No. 33 of Attachment II of CP&L Serial Letter No. RNP-RA/03-0031, dated April 28, 2003.  The
staff considers that this commitment will permit the staff an opportunity to determine whether
inspections are warranted for the RNP incore flux thimble tubes.

The applicant describes and discusses the Water Chemistry Program in Section B.2.2 of
Appendix B to the LRA. The staff evaluates the Water Chemistry Program in Section 3.0.3 of
this SER.  The applicant describes and discusses the PWR Vessel Internals Program in
Section B.4.3 of Appendix B to the LRA.  The staff evaluates PWR Vessel Internals Program is



10Refer to the list of components provided in footnote 8 of this section.
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Section 3.1.2.3.8.2 of this SER.  When taken into account with the applicant’s commitments for
the PWR Vessel Internals Program, the staff concludes that implementation of the Water
Chemistry Program will provide an acceptable basis for managing SCC in the incore flux
thimble tubes.

Conclusions

Pending acceptable resolution of confirmatory item 3.1.2.4.5.5-1, the staff finds that the
applicant has provided an acceptable basis for concluding that cracking due to SCC is an
applicable aging effect requiring aging management for the RV incore flux thimble tubes and for
managing this aging effect during the extended period of operation for RNP.  On the basis of
this review, the staff concludes that the applicant has demonstrated that cracking due to SCC in
the RV incore flux thimble tubes will be managed so that the intended functions will be
maintained consistent with the CLB during the period of extended operation RNP.

3.1.2.4.6  Steam Generator
 
Table 3.1-2 of the LRA provides AMRs for RCS components that the applicant has determined
are not covered by the scope of corresponding AMR items in GALL, Volume 2, or are not
consistent with the scope of corresponding AMR items in GALL, Volume 2.  The following
AMRs in Table 3.1-2 of the LRA include the additional AMRs for RNP SG components.

• AMR Item 2 in which the applicant evaluates loss of material due to crevice or pitting
corrosion in austenitic stainless steel or nickel-based alloy reactor coolant system
components10 that are exposed internally to treated water or steam

• AMR Item 3 in which the applicant evaluates cracking due to stress corrosion cracking,
loss of material due to crevice corrosion, and loss of material due to fretting in the RNP
Steam Generator anti-vibration bars

• AMR Item 4 in which the applicant evaluates loss of material due to crevice or pitting
corrosion and cracking due to stress corrosion cracking in steam generator secondary
side components made from nickel-based alloys (i.e., in the feedwater nozzle thermal
sleeve safe-end and steam flow limiter)

• AMR Item 5 in which the applicant evaluates loss of material due to general corrosion,
crevice corrosion, and/or pitting corrosion in steam generator secondary side
components fabricated from carbon steel (i.e., in the feedwater nozzle thermal sleeve,
secondary side manway and handhole covers, secondary side shell penetrations, tube
bundle wrapper, and the tubeplate)

• AMR Item 6 in which the applicant evaluates loss of material due to erosion in steam
generator secondary side components fabricated from either nickel-based alloy or
carbon steel (i.e., in the steam generator tube bundle wrapper, tubeplate, and steam
flow limiter)
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• AMR Item 7 in which the applicant evaluates loss of material, cracking, and changes in
material properties in steam generator snubber reservoir components

• AMR Item 11 in which the applicant evaluates cracking due to stress corrosion cracking
in the steam generator lower head divider plate and steam generator tubeplate cladding
that is fabricated from nickel-based alloy

• AMR Item 12 in which the applicant evaluates loss of mechanical closure integrity/loss
of material resulting from aggressive chemical attack in steam generator secondary
manway and handhole bolting made from carbon steel

3.1.2.4.6.1  Crevice or Pitting Corrosion in Stainless Steel or Nickel-Based RCS Components     
               Under Internal Treated Water Environments–Evaluation of AMR Item 2 of LRA             
       Table 3.1-2

In AMR Item 2 of Table 3.1-2 of the LRA, the applicant identifies that loss of material due to
crevice or pitting corrosion is an applicable aging effect for a number of RCS components that
are fabricated from SS or nickel-based alloys and are exposed to treated water environments. 
These components include the SG divider plate, SG primary manway inserts, and SG tubeplate
cladding.  The staff’s evaluation of AMR Item 2 of LRA Table 3.1-2 is provided in SER Section
3.1.2.4.1.

3.1.2.4.6.2  Cracking Due to SCC, Loss of Material Due to Crevice Corrosion, and Loss of          
          Material Due to Fretting in the RNP SG Anti-vibration Bars–Evaluation of AMR Item          
          3 of LRA Table 3.1-2

Summary of Technical Information in the Application

The applicant provides its AMR for the SG anti-vibration bars in AMR Item 3 of Table 3.1-2 of
the LRA.

Evaluation–Identification of Aging Effects

In AMR Item 3 of Table 3.1-2 of the LRA, the applicant identifies that cracking due to SCC, and
loss of material due to crevice corrosion and fretting, are applicable aging effects for the SG
anti-vibration bars that are made from nickel-based alloy.  The staff agrees with the applicant
that cracking due to SCC and loss of material due to fretting are potential aging effects for the
anti-vibration bars.  Industry experience has shown that loss of material at anti-vibration bars is
caused predominantly by fretting and wear (metal to metal contact). 

In RAI 3.1.2.4.6-1, the staff referred the applicant to AMR Item 3 of LRA Table 3.1-2 (LRA page
3.1-32), where CP&L identified loss of material from crevice corrosion as an aging effect for the
SG anti-vibration bars.  Industry experience has shown that loss of material at anti-vibration
bars are caused predominantly by fretting and wear (metal to metal contact) rather than by
crevice corrosion.  In the RAI, the staff requested the applicant to discuss why crevice corrosion
was identified rather than fretting and wear for this item.

In its response to RAI 3.1.2.4.6-1, the applicant stated that the RNP LRA identified Loss of
Material from Fretting” as an aging effect for the anti-vibration bars.  The applicable aging
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effects identified for the anti-vibration bars are shown in Item 3 of LRA Table 3.1-2 and are as
follows–cracking from SCC, loss of material from crevice corrosion, and loss of material from
fretting.  In determining whether or not an aging effect is applicable, RNP did not credit the
beneficial effect of controlled water chemistry. This conservative assumption resulted in the
identification of SCC and crevice corrosion as applicable aging mechanisms for the
anti-vibration bars.  The applicant referred to page 3.0-2 of the RNP LRA, which provides the
following clarification on the applicant’s aging management methodology.

The aging management review methodology for RNP did not credit the effects of aging management
programs when determining if an aging effect requiring management may be applicable.  The potential
aging effects were evaluated assuming that any applicable aging management programs were not in
effect.  No credit was taken for coatings and linings, cathodic protection systems, corrosion inhibitors,
biocides, inspections or other programs during the aging management reviews, because the entire
set of aging effects requiring management may not be identified if these programs were credited a
priori.”

The staff finds the applicant’s response to RAI 3.1.2.4.6-1 acceptable because the applicant
has clarified which aging effects (i.e., cracking from SCC, loss of material from crevice
corrosion, and loss of material from fretting) are applicable for the SG anti-vibration bars and
because the applicant conservatively considered the effects of aging that may, in fact, not be
observed at RNP due to the success of the AMP credited for aging management.  RAI
3.1.2.4.6-1 is resolved.

Evaluation–Aging Management Programs

The applicant identified the Steam Generator Tube Integrity Program and Water Chemistry
Program to manage the aging effects of the anti-vibration bars.  These are the programs that
have been identified for the aging management of SG components as specified in Section IV
D1 of the GALL Report. 

Conclusions

The applicant has provided its AMR for cracking from SCC, and loss of material due to crevice
corrosion and fretting, as the aging effects for SG anti-vibration bars in AMR Item 3 of Table
3.1-2 of the LRA.  The staff has reviewed the applicant’s evaluation for AMR Item 3 of Table
3.1-2 and its response to the RAI.  The staff has determined that the applicant’s AMR for this
item is acceptable and is consistent with the staff’s AMRs for cracking from SCC, and loss of
material due to crevice corrosion and fretting in other SG components.  On the basis of this
review, the staff  concludes that the applicant has demonstrated that the aging effects for SG
anti-vibration bars, as given AMR Item 3 of Table 3.1-2 to the LRA,  will be adequately
managed so that the intended functions will be maintained consistent with the CLB during the
period of extended operation.

3.1.2.4.6.3  Loss of Material Due to Crevice or Pitting Corrosion and Cracking Due to SCC in      
              SG Secondary Side Components Made from Nickel-Based Alloys–Evaluation of            
        AMR Item 4 of LRA Table 3.1-2

Summary of Technical Information in the Application

The applicant provides its AMR for the SG feedwater nozzle thermal sleeve safe end and steam
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flow limiter in AMR Item 4 of Table 3.1-2 of the LRA.

Evaluation–Identification of Aging Effects

In AMR Item 4 of LRA Table 3.1-2, the applicant identified cracking from SCC and loss of
material from crevice or pitting corrosion as the aging effects for SG feedwater nozzle thermal
sleeve safe ends and steam flow limiters that are made of nickel-based alloy in the treated
water/steam environment.  While GALL, Volume 2, does not have a corresponding AMR for
cracking from SCC and loss of material from crevice or pitting corrosion in these
secondary-side components, the AMR for commodity group item IV.D1.1-j states that cracking
due to outer diameter stress corrosion cracking (ODSCC, which is a form of SCC) is an
applicable aging effect for SG tubes that are fabricated from nickel-based alloys and are
exposed to the secondary side coolant; and the AMR for commodity group item IV.D1.2-f states
that loss of material due to pitting corrosion is an applicable aging effect for SG tubes that are
fabricated from nickel-based alloys and are exposed to the secondary side coolant.   The staff
finds the applicant’s identification of aging effects for the SG feedwater nozzle thermal sleeve
safe ends and steam flow limiters is acceptable because they are made from nickel-based alloy
and are exposed to the same secondary side coolant that the nickel-based alloy SG tubes are.
Based on the staff’s analysis of the aging effects for the materials and environments for the SG
tubes in GALL commodity group items IV.D1.1-j and IV.D1.2-f, the staff finds the applicant’s
identification of aging effects in AMR Item 3 of LRA Table 3.1-2 to be acceptable.

Evaluation–Aging Management Programs

The applicant has credited the Water Chemistry Program with managing cracking due to SCC
and loss of material from crevice or pitting corrosion in the SG feedwater nozzle thermal sleeve
safe ends and steam flow limiters.  The applicant stated that the Water Chemistry Program has
been proven effective in managing SCC and pitting and crevice corrosion because it controls
the aggressive chemical species that caused the aging mechanisms. 

In AMR Item 4 of LRA Table 3.1-2 (LRA Page 3.1-36), the applicant identified the Water
Chemistry Program as the only AMP to manage the aging effect of SCC and loss of material
due to pitting/crevice corrosion in the RNP SG feedwater nozzle thermal sleeve safe ends and
steam flow limiters.  In RAI 3.1.2.4.6-2, the staff asked whether the Chemistry Control Program
is sufficient to manage loss of material and cracking in RCS components without the need for
use of a confirmatory inspection-based AMP to verify that the Water Chemistry Program is
achieving its preventive/mitigative purposes.  Therefore in the RAI, the staff asked the applicant
for clarification and justification why the applicant considers that the Water Chemistry Program
by itself will be sufficient to manage loss of material and cracking in the surfaces of the SG
feedwater nozzle thermal sleeve safe ends and steam flow limiters, without the need for
confirmation using an inspection based program (such as the Steam Generator Tube Integrity
Program or the Inservice Inspection Program) to verify that the Water Chemistry Program is
achieving its preventive/mitigative purposes for managing loss of material and cracking in these
components.  The staff informed the applicant that RAI 3.1.2.4.6-2 is generic to the
management of aging effects in the following SG components.

• loss of material due to general, pitting, and/or crevice corrosion in the steam generator 
feedwater nozzle thermal sleeves, secondary side manway and handhole covers,
secondary side shell penetration nozzles, and steam generator tube bundle wrappers
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and tubeplates under exposure to treated water environments (AMR Item 5 of LRA
Table 3.1-2)

• loss of material due to erosion in the steam generator tube bundle wrappers and steam
generator tubeplates that are fabricated from carbon steel and the steam flow limiters
that are made of nickel-based alloy under exposure to treated water environments 
(AMR Item 6 of LRA Table 3.1-2)

• cracking due to stress corrosion cracking as the aging effect for steam generator lower
head divider plates and tubeplate cladding that are fabricated of nickel-based alloy
under treated water and steam environment (AMR Item 11 of LRA Table 3.1-2)

In its response to RAI 3.1.2.4.6-2, the applicant stated that the SG tubeplate is fabricated from
carbon steel with a nickel-based alloy cladding.  The applicable AMRs for the carbon steel
tubeplate are discussed in LRA Table 3.1 -1, Item 1 (cumulative fatigue damage, which is a
TLAA evaluated item); LRA Table 3.1-2, Item 5 (loss of material from crevice, general or pitting
corrosion managed by the Water Chemistry Program); and LRA Table 3.1-2, Item 6 (loss of
material from erosion managed by the Water Chemistry Program).   

LRA Table 3.1-2, Item 11, is an evaluation of the SG tubeplate cladding and SG lower head
divider plate fabricated from nickel-based alloys in a treated water environment.  The applicable
aging effect is cracking from SG, which is managed by the Water Chemistry Program.  

The SG lower head (GALL, Volume 2, Item IV.D1.1.8 (IV.D1.1-g)) is fabricated from carbon
steel with SS cladding.  The carbon steel head and its SS cladding are evaluated separately in
the LRA.  The carbon steel lower head is exposed to environments of containment air and
borated water leakage.  Since the lower head is internally clad, the carbon steel base material
is not exposed to an environment of treated water. The applicable AMRs for the carbon steel
lower head are LRA Table 3.1 -1, Items 1 (cumulative fatigue damage) and 26 (loss of material
due to boric acid corrosion which is managed by the Boric Acid Corrosion Program).  

The SS cladding is exposed to an environment of treated water.  The applicable AMRs for the
lower head cladding are LRA Table 3.1-1, Items 1 and 32, and LRA Table 3.1-2, Item 2.  LRA
Table 3.1-1, Item 1,  addresses cumulative fatigue damage, which is TLAA evaluated in
accordance with 10 CFR 54.21(c).  LRA Table 3.1-1, Item 32, addresses crack initiation and
growth due to SCC, PWSCC, and IASCC which is managed by the ISI and the Water
Chemistry Program.   LRA Table 3.1-2, Item 2, addresses loss of material from crevice or
pitting corrosion, which is managed by the Water Chemistry Program.
  
The applicant stated that the adequacy of managing these aging effects by the use of the
Water Chemistry Program has been previously accepted by the NRC and is consistent with
industry practice.  A discussion of the efficacy of the Water Chemistry Program to manage
these aging effects is contained in the RNP response to RAI 3.4.1-10.  In addition, the one-time
inspection program includes miscellaneous piping inspection to demonstrate water chemistry
effectiveness for systems connected upstream of the SGs, such as the feedwater and AFW
systems.  
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Conclusions

The applicant has provided its AMR for SCC and loss of material as the aging effects for SG
components (feedwater nozzle thermal sleeve safe end and steam flow limiter) in AMR Item 4
of Table 3.1-2 of the LRA.  The staff has reviewed the applicant’s evaluation for AMR Item 4 of
Table 3.1-2 and its response to RAI 3.1.2.4.6-2.  The staff has determined that the applicant’s
AMR for this item is acceptable consistent with the staff’s AMRs for SCC and loss of material in
other SG components.  On the basis of this review, the staff  concludes that the applicant has
demonstrated that the AMR for SCC and loss of material in the feedwater nozzle thermal sleeve
safe end and steam flow limiter, as given in AMR Item 4 of Table 3.1-2 of the LRA, will be
adequately managed so that the intended functions will be maintained consistent with the CLB
during the period of extended operation.

3.1.2.4.6.4  Loss of Material Due to General Corrosion, Crevice Corrosion and/or Pitting             
       Corrosion in SG Secondary Side Components Fabricated From Carbon Steel–                    
Evaluation of AMR Item 5 of LRA Table 3.1-2

Summary of Technical Information in the Application

The applicant provides its AMR for the SG components including SG feedwater nozzle thermal
sleeves, secondary side manway and handhole covers, secondary side shell penetrations, SG
tube bundle wrappers and tubeplates (tubesheet) in AMR Item 5 of Table 3.1-2 of the LRA.

Evaluation–Identification of Aging Effects

In AMR Item 5 of LRA Table 3.1-2, the applicant identified loss of material due to crevice,
general, or pitting corrosion as the aging effects for SG components including the SG feedwater
nozzle thermal sleeves, secondary side manway and handhole covers, secondary side shell
penetrations, tube bundle wrappers and tubeplates that are made of carbon steel.  These
secondary components are not specified in the GALL Report.  While GALL, Volume 2, does not
have a corresponding AMR for loss of material due to general, crevice, or pitting corrosion in
these secondary side components, the AMR for commodity group item IV.D1.1-c states that
loss of material due to general, pitting, and crevice corrosion is an applicable aging effect for
carbon steel upper and lower SG transition cones that are exposed to the secondary side
coolant.   The staff finds the applicant’s identification of aging effects for the SG feedwater
nozzle thermal sleeve safe ends and steam flow limiters is acceptable because they are made
from carbon steel and are exposed to the same secondary side coolant that the carbon steel
SG upper and lower transition cones are.  Based on the staff’s analysis of the aging effects for
the materials and environments for the SG upper and lower transition cones, as described in
GALL commodity group item IV.D1.1-c, the staff finds the applicant’s identification of aging
effects in AMR Item 5 of LRA Table 3.1-2 to be acceptable.

Evaluation–Aging Management Programs

The applicant credited the Water Chemistry Program with managing loss of material due to
general, pitting, or crevice corrosion in the SG feedwater nozzle thermal sleeves, secondary
side manway and handhole covers, secondary side shell penetrations, and SG tube bundle
wrappers and tubeplates.  The applicant stated that the Water Chemistry Program has been
proven effective in managing SCC and pitting and crevice corrosion because it controls the
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aggressive chemical species that caused the aging mechanisms. 

The general issue raised in Section 3.1.2.4.6.3 of this SER addresses the ability of water
chemistry programs to manage loss of material and cracking in SG components without the
need for confirmatory verification using inspection-based AMPs.  Therefore, RAI 3.1.2.4.6-2 is
also applicable to the management of loss of material due to general, crevice, and pitting
corrosion in the SG components in LRA Table 3.1-2, Item 5, including feedwater nozzle thermal
sleeve, secondary side manway and handhole covers, secondary side shell penetrations, tube
bundle wrapper and tubeplate. 

Conclusions

The applicant has provided its AMR for loss of material due to general corrosion, crevice
corrosion, and/or pitting corrosion as the aging effects for SG components, including feedwater
nozzle thermal sleeve, secondary side manway and handhole covers, secondary side shell
penetrations, tube bundle wrapper and tubeplate in AMR Item 5 of Table 3.1-2 of the LRA.  The
staff has reviewed the applicant’s evaluation for AMR Item 5 of Table 3.1-2 and its response to
RAI 3.1.2.4.6-2.  The staff has determined that the applicant’s AMR for this item is acceptable
consistent with the staff’s AMRs for loss of material in other SG components.  On the basis of
this review, the staff  concludes that the applicant has demonstrated that the AMR for loss of
material in the SG components, as given in AMR Item 5 of Table 3.1-2 of the LRA, will be
adequately managed so that the intended functions will be maintained consistent with the CLB
during the period of extended operation.

3.1.2.4.6.5  Loss of Material Due to Erosion in SG Secondary Side Components Fabricated        
                   fromEither Nickel-Based Alloy or Carbon Steel–Evaluation of AMR Item 6 of LRA     
               Table 3.1-2

Summary of Technical Information in the Application

The applicant provides its AMR for the SG tube bundle wrapper, tubeplate (tubesheet), and
steam flow limiter in AMR Item 6 of Table 3.1-2 of the LRA.

Evaluation–Identification of Aging Effects

In AMR Item 6 of LRA Table 3.1-2, the applicant identified loss of material due to erosion as the
aging effect for SG components including the SG tube bundle wrappers, SG tubeplates that are
fabricated from carbon steel, and the steam flow limiters that are made of nickel-based alloy
under treated water environments.  These secondary components are not specified in the GALL
Report.  While GALL, Volume 2, does not have a corresponding AMR for loss of material due to
erosion in these secondary-side components, the AMR for Commodity Group Item IV.D1.1-e
states that loss of material due to erosion is an applicable aging effect for the feedwater
impingement plates and supports that are made from carbon steel and are exposed to the
secondary side coolant.   While nickel-based alloys are normally designed to be resistant to the
effects of erosion, the applicant has conservatively identified loss of material due to erosion as
an applicable aging effect for the steam flow limiters that are made from nickel-based alloy and
are exposed to the secondary side coolant.  The staff finds the applicant’s identification that
loss of material due to erosion is an applicable aging effect for the components within the scope
of this AMR acceptable because the applicant’s analysis is at least as conservative as similarly
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made analyses in Section IV.D1 of GALL, Volume 2.   The staff therefore concludes that the
applicant’s identification of aging effects in AMR Item 6 of LRA Table 3.1-2 is acceptable.

Evaluation–Aging Management Programs

The applicant identified the Water Chemistry Program to manage the aging effects of these
components.  The applicant stated that the Water Chemistry Program maintains strict controls
on suspended solids in the feedwater system.  These controls provide assurance that erosion
will be managed.  The general issue raised in Section 3.1.2.4.6.3 of this SER addresses the
ability of water chemistry programs to manage loss of material and cracking in SG components
without the need for confirmatory verification using inspection-based AMPs.  Therefore, RAI
3.1.2.4.6-2 is also applicable to the management of loss of material due to erosion in the SG
tube bundle wrappers and SG tubeplates that are fabricated from carbon steel, and the steam
flow limiters that are made of nickel-based alloy, as discussed in LRA Table 3.1-2, Item 6. 

Conclusions

The applicant has provided its AMR for loss of material due to erosion as the aging effect for
SG components including tube bundle wrapper, tubeplate, and steam flow limiter in AMR Item 6
of Table 3.1-2 of the LRA.  The staff has reviewed the applicant’s evaluation for AMR Item 6 of
Table 3.1-2 and its response to RAI 3.1.2.4.6-2.  The staff has determined that the applicant’s
AMR for this item is acceptable consistent with the staff’s AMRs for loss of material in other SG
components.  On the basis of this review, the staff  concludes that the applicant has
demonstrated that the AMR for loss of material in the SG tube bundle wrapper, tubeplate, and
steam flow limiter, as given in AMR Item 6 of Table 3.1-2 of the LRA, will be adequately
managed so that the intended functions will be maintained consistent with the CLB during the
period of extended operation.

3.1.2.4.6.6  Loss of Material, Cracking, and Changes in Material Properties in SG Snubber         
           Reservoir Components–Evaluation of AMR Item 7 of LRA Table 3.1-2

Summary of Technical Information in the Application

The applicant provided its alternative AMR for evaluating loss of material, cracking, and
changes in material properties in the RNP SG snubber reservoir components in AMR Item 7 of
Table 3.1-2 of the LRA.  Section IV.D1 of GALL, Volume 2, does not have a corresponding
AMR analysis for SG snubber reservoir components used to support recirculating SGs.

In RAI 3.1.2.4.6-5, the staff asked the applicant to provide an explanation of why the SG
snubber components, which are active, are included within the scope of AMR Item 7 of LRA
Table.3.1-2. In RAI 3.1.2.4.6-6, the staff asked the applicant to identify which SG snubber
components were within the scope of the AMR analysis in AMR Item 7 of LRA Table 3.1-2.  In
its response to RAI 3.1.2.4.6-5, dated April 28, 2003, the applicant stated, in part, that the SG
support system includes hydraulic snubbers and the applicant conservatively included the
passive portions of the SG snubber reservoir components within the scope of license renewal. 
In its response to RAI 3.1.2.4.6-6, dated April 28, 2003, the applicant clarified that the scope of
AMR 7 to LRA Table 3.1-2 includes the following components that are subject to an
AMR–snubber manifold, hydraulic control unit, flex hoses, and piping reservoir.
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The applicant’s responses to RAI, 3.1.2.4.6-5 and 3.1.2.4.6-6 clarification of why the applicant
has included the SG snubbers are within the scope of license renewal, and which of the SG
snubber components are considered by the applicant to be passive and are in need of AMRs. 
The applicant’s response to RAI 3.1.2.4.6-5 meets the criteria in 10 CFR 54.4 and is therefore
acceptable.  RAI 3.1.2.4.6-5 is resolved.  The applicant’s response to RAI 3.1.2.4.6-6 meets the
AMR criteria of 10 CFR 54.21(a)(1) and is therefore acceptable.  RAI 3.1.2.4.6-6 is resolved.

Evaluation–Identification of Aging Effects]

In AMR Item 7 of Table 3.1-2 to the LRA, the applicant identified that loss of material, cracking,
and changes in material properties are applicable aging effects for the passive, structural
components for the SG snubber reservoirs.  These aging effects are the aging effects the staff
expects to occur in the SG snubber reservoir components during the lives of the components.  
Therefore, the staff concludes that the applicant’s identification of aging effects for the SG
snubber reservoir components is acceptable.

Evaluation–Aging Management Program

The applicant credits the Preventive Maintenance Program with managing all applicable 
aging effects for the passive, structural SG reservoir components within the scope of 
AMR 7 of Table 3.1-2.  In RAI 3.1.2.4.6-7, the staff asked the applicant to provide an
explanation on how the plant-specific preventive maintenance program is sufficient to manage
the applicable aging effects that have been identified for the snubber reservoir components
within the scope of AMR Item 7 of LRA Table 3.1-2.

In its response to RAI 3.1.2.4.6-7, dated April 28, 2003, the applicant stated that preventive
maintenance activities for the SG snubbers include visual inspections for the detection of
leakage and for the determination of the physical state of the components, and that the
inspections are performed at a frequency not to exceed 18 months and the components are
replaced as required.  Snubbers used in support of safety-related structural components at
light-water reactors are typically inspected using the inspections for the plant’s preventive
maintenance program, as performed in accordance with approved plant procedures.  The
applicant’s response to RAI 3.1.2.4.6-7 is consistent with this practice.  The staff therefore
concludes that the response to RAI 3.1.2.4.6-7 is acceptable and RAI 3.1.2.4.6-7 is resolved.

Based on this analysis, the staff concludes that the Preventive Maintenance Program is an
acceptable AMP for managing the aging effects that are applicable to the passive, structural SG
snubber components.  The Preventive Maintenance Program is discussed in Section B.3.18 of
Appendix G of the LRA.  The staff evaluates this program in Section 3.0.3 of the application.

Conclusions

AMR Item 7 of LRA Table 3.1-2 provides a supplemental AMR for assessing whether loss of
material, cracking, and/or changes in material properties are applicable aging effects for the SG
snubber reservoir components.  Section IV.D1 of GALL, Volume 2, does not include any
analogous AMRs for this AMR Item.  Based on the staff’s review of the applicant’s analysis and
the staff’s independent assessment of this AMR item, the staff finds that the applicant has
provided an acceptable basis for managing the applicable aging effects for the SG snubber
reservoir components during the period of extended operation.  On the basis of this review, the
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staff concludes that the applicant has demonstrated that loss of material, cracking, and/or
changes in material properties will be adequately managed so that  the SG snubber reservoir
components will be maintained consistent with the CLB during the period of extended operation.

3.1.2.4.6.7  Cracking Due to SCC in the SG Lower Head Divider Plate and SG Tubeplate           
         Cladding That Is Fabricated from Nickel-based Alloy–valuation of AMR Item 11 of              
      LRA Table 3.1-2

Summary of Technical Information in the Application 

The applicant provides its AMR for cracking due to SCC of the SG lower head divider plate and
tubeplate (tubesheet) cladding in AMR Item 11 of Table 3.1-2 of the LRA.  Section IV of GALL,
Volume 2, does not have a corresponding AMR for cracking due to SCC in these
secondary-side components. 

Evaluation–Identification of Aging Effects

Although GALL, Volume 2, does not have a corresponding AMR for cracking due to SCC in
these secondary-side components, the AMR for commodity group item IV.D1.1-e states that
cracking due to SCC is an applicable aging effect for the feedwater impingement plates and
supports that are made from carbon steel and are exposed the secondary side coolant.   While
nickel-based alloys are normally designed to be resistant to the effects of SCC, the applicant
has conservatively identified cracking due to SCC as an applicable aging effect for the steam
flow limiters that are made from nickel-based alloy and are exposed to the secondary side
coolant.  The staff finds that the applicant’s identification of aging effects for AMR 11 of LRA
Table 3.1-2 is acceptable because the applicant’s analysis is at least as conservative as
analogous AMR analyses in Section IV.D1 of GALL, Volume 2.  The staff therefore concludes
that the applicant’s identification of aging effects in AMR Item 11 of LRA Table 3.1-2 is
acceptable.

Evaluation–Aging Management Programs

The applicant credited  the Water Chemistry Program with managing crack initiation and growth
due to SCC for the SG divider plates and tubeplate cladding.  The applicant stated that the
Water Chemistry Program has been proven effective in managing SCC because it controls the
aggressive chemical species that cause the aging mechanism.  The general issue raised in
Section 3.1.2.4.6.3 of this SER addresses the ability of water chemistry programs to manage
SCC in these SG components without the need for confirmatory verification using
inspection-based AMPs.  Therefore, RAI 3.1.2.4.6-2 and the staff’s resolution of RAI 3.1.2.4.6-2
are also applicable to the management of cracking due to SCC in the SG divider plates and
tubeplate cladding that are made of nickel-based alloy as discussed in LRA Table 3.1-2 Item
11.  Therefore the staff concludes that the Water Chemistry Program, as a mitigative type
program, alone is sufficient to manage cracking due to SCC in these components.  The staff
therefore concludes AMR 11 of LRA Table 3.1-2 is acceptable.

Conclusions

The applicant has provided its AMR for cracking due to SCC as the aging effect for the SG
divider plates and tubeplate cladding in AMR Item 11 of Table 3.1-2 of the LRA.  The staff has
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reviewed the applicant’s evaluation for AMR Item 11 of LRA Table 3.1-2 and its response to
RAI 3.1.2.4.6-2.  The staff has determined that the applicant’s AMR for this item is acceptable
consistent with the staff’s AMRs for SCC in other SG components.  On the basis of this review,
the staff  concludes that the applicant has demonstrated that the AMR for cracking due to SCC
in steam generator lower head, divider plate and tubeplate cladding, as given AMR Item 11 of
Table 3.1-2 of the LRA, will be adequately managed so that the intended functions will be
maintained consistent with the CLB during the period of extended operation.

3.1.2.4.6.8  Loss of Mechanical Closure Integrity/Loss of Material Resulting from Aggressive 
                  Chemical Attack in SG Secondary Manway and Handhole Bolting Made from        

Carbon Steel–Evaluation of AMR Item 12 to LRA Table 3.1-2

Summary of Technical Information in the Application

The applicant provides its AMR for the SG secondary side manway and handhole bolting in
AMR Item 12 of Table 3.1-2 of the LRA.  

Evaluation–Identification of Aging Effects

In AMR Item 12 of Table 3.1-2 of the LRA, the applicant identified that SG secondary side
manway and handhole bolting materials are fabricated from carbon steel and are exposed to
the following external environments–containment air and borated water leaks.  The applicant
identified that loss of mechanical closure integrity due to aggressive corrosive attack (i.e., due
to boric acid-induced corrosion or wastage) is an applicable aging effect for these components.  
Section IV.D1 of GALL, Volume 2, does not provide a corresponding AMR for boric acid
corrosion (boric acid-induced wastage) in the external surfaces of carbon steel/low-alloy steel
SG secondary side manway and handhole bolting materials.  However, in AMR Item IV.D2.1-j
of GALL, Volume 2, the staff identifies that loss of material due to boric acid corrosion is an
applicable effect for the external surfaces of carbon steel and low-alloy steel pressure boundary
and structural components (including secondary manway and handhole bolting) in once-through
SGs.  The applicant’s identification that loss of mechanical closure integrity due to aggressive
corrosive attack is an applicable aging effect for the SG secondary side manway and handhole
bolting materials is consistent with  AMR Item IV.D2.1-j of GALL, Volume 2, and is therefore
acceptable to the staff.

CP&L has identified that loss of mechanical closure integrity due to aggressive corrosive attack
is an applicable effect for the RNP secondary side manway and handhole bolting components
and credited the Boric Acid Corrosion Program as the AMP for managing this aging effect in the
bolts.  Section IV.D2.1– j and -k of GALL, Volume 2, identifies that loss of mechanical closure
integrity due to stress relaxation (i.e., loss of preload) is also an applicable aging effect for the
secondary side manway and handhole bolting components, and states that the Bolting Integrity
Program (GALL Program XI.M18) should be used to manage loss of preload in these bolts. 
However, the applicant has not identified that loss of mechanical closure integrity due to stress
relaxation is an applicable effect for the SG secondary side manway and handhole bolting. 

In RAI 3.1.2.4.6.8-1, the staff requested the applicant to provide its technical basis for
concluding that loss of preload is not an applicable aging effect for the SG secondary side
manway and handhole bolting components.  In the RAI, the staff requested the applicant to 
amend its AMR for these components (AMR Item 12 of Table 3.1-2 of the LRA) and to propose
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an acceptable AMP if loss of preload due to stress relaxation is determined to be an applicable
aging effect for the SG primary and secondary side manway and handhole bolting components.
 In RAI 3.1.2.4.6.8-2 , the staff asked the applicant to confirm that either the yield strengths
(and not minimum yield strengths) for heats of material used to fabricate the SG secondary side
manway and handhole bolts, as ascertained from the certified material test reports (CMTRs) for
the materials, are less than 150 ksi, or that the hardness levels for the bolting materials are less
than 32 on a Rockwell C hardness scale, as ascertained from the CMTRs.

In its response to RAI 3.1.2.4.6-3, the applicant stated that its response to RAI 3.1.2.1-3
applies.  Therefore the applicant’ s resolution of RAI 3.1.2.1-3 is also applicable to the
resolution of RAI 3.1.2.4.6-3 regarding whether stress relaxation should also be managed for
the SG secondary manway and handhole bolting.  In addition, the application resolution of
Confirmatory Item 3.1.2.1-1, Part 1, is also applicable to the detemination as to whether SCC
should be managed in the carbon steel SG secondary manway and handhole bolting.  Refer to
the staff’s AMR evaluation for AMR 22 of LRA Table 3.1-1, as given in Section 3.1.2.1 of the
SER, on aging of SG primary and secondary bolting.

The staff’s evaluation of the applicant’s identification of aging effects for the SG secondary
manway and handhole bolting and determination as to whether AMR 12 of LRA Table 3.1-2 is
pending acceptable resolution of RAI 3.1.2.1-3 by Confirmatory Item 3.1.2.1-1, Part 1.

Evaluation–Aging Management Programs

The applicant credited the Boric Acid Corrosion Program with managing loss of mechanical
closure integrity due to aggressive corrosive attack during the extended period of operation for
RNP.  This is consistent with Section IV.D2.1-j of GALL, Volume 2, and is therefore acceptable
to the staff.  The applicant describes and discusses the RNP Boric Acid Corrosion Program in
Section B.3.2 of Appendix B of the LRA.  The staff evaluates the Boric Acid Corrosion Program
in Section 3.0.3.4 of this SER.  However, the staff’s evaluation as to whether AMPs need to be
credited for managing loss of preload due to stress relaxation, and cracking due to SCC in the
SG secondary manway and handhole bolting, is pending acceptable resolution of RAI 3.1.2.1-3
by Confirmatory item 3.1.2.1-1, Part 1.

Conclusions

The applicant has provided its AMR for loss of mechanical closure integrity/loss of material
resulting from aggressive chemical attack in SG secondary manway and handhole bolting made
from carbon steel in AMR Item 12 of Table 3.1-2 of the LRA.  The staff has reviewed the
applicant’s evaluation for AMR Item 12 of Table 3.1-2 and its response to RAI 3.1.2.4.6.8-1 and
RAI 3.1.2.4.6.8-2.   The staff requires further information for completion of its determination for
this AMR item.  The staff’s determination for AMR 12 of LRA Table 3.1-2 is pending acceptable
resolution of RAI 3.1.2.1-3 by Confirmatory Item 3.1.2.1-1, Part 1.  

3.1.2.4.7  Reactor Vessel Level Instrumentation 

The applicant’s AMR for the SS Non-Class 1 piping, tube, and fitting components in the RV
level instrumentation lines is given in AMR Item 18 of LRA Table 3.1-2.  The staff’s evaluation
of AMR Item 18 of LRA Table 3.1-2 is given in Section 3.1.2.4.1 of this SER.
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3.1.3  Evaluation Findings

The staff has reviewed the information in Section 3.1 of the LRA.  On the basis of its review,
pending satisfactory resolution of Confirmatory Items 3.1.2.1-1, Parts 1, 2, and 3, 3.1.2.1-2,
3.1.2.1-3, Parts 1 and 2, 3.1.2.2.4-1, 2.3.1.3-1, 3.1.2.2.7-1, B.3.11-1,  B.4.2-1, B4.3-1,
3.1.2.4.4.3-1, 3.1.2.4.5.2-1, 3.1.2.4.5.5-1, and 3.1.2.1-1, Part 1 and Open Item 2.3.1.6-1, the
staff concludes that the applicant has adequately identified the aging effects, and the AMPs
credited for managing the aging effects, for the reactor systems, such that there is reasonable
assurance that the component intended functions will be maintained consistent with the CLB for
the period of extended operation.  The staff also reviewed the applicable UFSAR supplement
program descriptions and concludes that the UFSAR supplement provides an adequate
program description of the AMPs credited for managing aging effects, as required by 10 CFR
54.21(d).
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3.2  Engineered Safety Features Systems

This section addresses the aging management of the components of the engineered safety
features (ESF) systems group.  The systems that make up the ESF system group are
described in the following SER sections

• Residual Heat Removal System (2.3.2.1)
• Safety Injection System (2.3.2.2)
• Containment Spray System (2.3.2.3)
• Containment Air Recirculation Cooling System (2.3.2.4)  
• Containment Isolation System (2.3.2.5)

As discussed in Section 3.0.1 of this SER, the components in each of these ESF systems are
included in one of two LRA tables.  LRA Table 3.2-1 consists of ESF system components that
are evaluated in the GALL Report, ESF system components that were not evaluated in the
GALL Report, but the applicant has determined can be managed using a GALL AMR and
associated AMP, and LRA Table 3.2-2 consists of ESF system components that are not
evaluated in the GALL Report.

3.2.1  Summary of Technical Information in the Application

In LRA Section 3.2, the applicant described its AMRs for the ESF systems group at RNP.  The
description of the systems that comprise the ESF systems group can be found in LRA Section
2.3.2.

The passive, long-lived components in these systems that are subject to an AMR are identified
in LRA Tables 2.3-2 through 2.3-6.

The applicant’s AMRs included an evaluation of plant-specific and industry OE.  The
plant-specific evaluation included reviews of condition reports and discussions with appropriate
site personnel to identify aging effects that require management.  These reviews concluded that
the aging effects requiring management based on RNP OE were consistent with aging effects
identified in GALL.

The applicant’s review of industry OE included a review of OE through 2001.  The results of this
review concluded that aging effects requiring management based on industry OE were
consistent with aging effects identified in GALL.

The applicant’s on-going review of plant-specific and industry-wide OE is conducted in
accordance with the RNP Operating Experience Program.

3.2.2   Staff Evaluation

In Section 3.2 of the LRA, the applicant describes its AMR for the ESF systems.  The staff
reviewed LRA Section 3.2 to determine whether the applicant has provided sufficient
information to demonstrate that the effects of aging will be adequately managed so that the
intended function(s) will be maintained consistent with the CLB throughout the period of
extended operation, in accordance with the requirements of 10 CFR 54.21(a)(3), for the ESF
system components that are determined to be within the scope of license renewal and subject
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to an AMR. 

The applicant referenced the GALL Report in its AMR.  The staff has previously evaluated the
adequacy of the aging management of ESF system components for license renewal as
documented in the GALL Report.  Thus, the staff did not repeat its review of the matters
described in the GALL Report, except to ensure that the material presented in the LRA was
applicable, and to verify that the applicant had identified the appropriate programs as described
and evaluated in the GALL Report.  The staff evaluated those aging management issues
recommended for further evaluation in the GALL Report.  The staff also reviewed aging
management information submitted by the applicant that was different from that in the GALL
Report or was not addressed in the GALL Report.  Finally, the staff reviewed the UFSAR
Supplement to ensure that it provided an adequate description of the programs credited with
managing aging for the ESF system components.

In LRA Section 3.2, the applicant provided brief descriptions of the ESF systems and
summarized the results of its AMR of the ESF systems at RNP. 

Table 3.2-1 below provides a summary of the staff’s evaluation of components, aging
effects/mechanisms, and AMPs listed in LRA Section 3.2 that are addressed in the GALL
Report.

Table 3.2-1

Staff Evaluation for RNP Engineered Safety Features System Components in the GALL Report

Component Group Aging Effect/Mechansim AMP in GALL Report  AMP in LRA Staff Evaluation
Piping, fittings, and
valves in ECCS

Cumulative fatigue
damage

TLAA, evaluated in
accordance with 10 CFR
54.21(c)

TLAA, evaluated in
accordance with 10
CFR 54.21(c)

Consistent with GALL.
GALL recommends
further evaluation (see
Section 3.2.2.2.1 below)

Piping, fittings, pumps,
and valves in ECCS

Loss of material due to
general corrosion

Water Chemistry and
One-time Inspection

Not applicable BWR

Components in
containment spray (PWR
only), standby gas
treatment (BWR only),
containment isolation,
and ECCS

Loss of material due to
general corrosion

Plant specific No AMP required Only containment
isolation components
have material (carbon
steel) consistent with
GALL. Environment
consideration eliminates
identification of aging
effects requiring
management. GALL
recommends further
evaluation (see Section
3.2.2.2.2 below)

Piping, fittings, pumps,
and valves in ECCS

Loss of material due to
pitting and crevice
corrosion

Water Chemistry and
One-time Inspection

Not applicable BWR

Components in
containment spray (PWR
only), standby gas
treatment (BWR only),
containment isolation,
and ECCS

Loss of material due to
pitting and crevice
corrosion

Plant specific Preventive
Maintenance Program

Aging effects are
identified for SS
containment penetrations
in raw  water. Consistent
with GALL. GALL
recommends further
evaluation (see Section
3.2.2.2.3 below)



3-171

Containment isolation
valves and associated
piping

Loss of material due to
microbiologically
influenced corrosion

Plant specific Preventive
Maintenance Program

For containment
penetration components
in liquid waste processing
and IVSW.  Consistent
with GALL. GALL
recommends further
evaluation (see Section
3.2.2.2.4 below

Seals in standby gas
treatment system

Seals in standby gas
treatment system

Changes in properties due
to elastomer degradation

Plant specific Not applicable

BWR HPSI (charging)
pump miniflow orifice

Loss of material due to
erosion 

Plant specific Not applicable This
component/commodity
group is not applicable to
RNP. (see Section
3.2.2.2.5 below)

External surface of
carbon steel components

Loss of material due to
general corrosion

Plant specific System Monitoring
Program and Boric Acid
Corrosion Program

For carbon steel
components subject to
aggressive chemical
attack. Consistent with
GALL.  GALL
recommends further
evaluation (see Section
3.2.2.2.6 below)

Drywell and suppression
chamber spray system
nozzles and flow orifices

 Plugging of nozzles and
flow orifices due to
general corrosion

Plant specific Not applicable BWR

Piping and fittings of
CASS in ECCS  

Loss of fracture toughness
due to thermal aging
embrittlement

Thermal Aging
Embrittlement of CASS

Thermal Aging
Embrittlement of CASS
Program

This
component/commodity 
group is evaluated under 
RCS CASS piping  in
Section 3.1.2.1 of this
SER 

Components serviced by
open-cycle cooling
system

Local loss of material due
to  corrosion and/or
buildup of deposit due to
biofouling

Open-cycle Cooling Water
System

Open-cycle Cooling
Water System Program

Consistent with GALL
(see Section 3.2.2.1
below)

Components serviced by
closed-cycle cooling
system

Loss of material due to
general, pitting, and
crevice corrosion

Closed-cycle Cooling
Water System

Closed-cycle Cooling
Water System Program

Consistent with GALL
(see Section 3.2.2.1
below)

Emergency core cooling
system valves and lines
to and from HPCI qnd
RCIC pump turbines

Wall thinning due to
flow-accelerated corrosion

Flow-accelerated
Corrosion

Not applicable BWR

Pumps, valves, piping,
and fittings in
containment spray and
ECCS

Crack initiation and growth
due to SCC

Water Chemistry Water Chemistry
Program

Consistent with GALL
(see Section 3.2.2.1
below)

Pumps, valves, piping,
and fittings in ECCs

Crack initiation and growth
due SCC and IGSCC

Water chemistry and
BWR SCC

Not applicable BWR

Carbon steel components Loss of material due to
boric acid corrosion

Boric Acid Corrosion Boric Acid Corrosion
Program

Consistent with GALL
(see Section 3.2.2.1
below)

Closure bolting in high
pressure or high
temperature systems

Loss of material due to
general  corrosion, loss of
preload due to stress
relaxation, and crack
initiation and growth due
to cyclic loading or SCC

Bolting Integrity Boric Acid Corrosion
Program

There are no bolts with
specified minimum yield
strength > 150 ksi in the
ESF systems, and the
boric acid corrosion
program is used to
manage loss of material
due to boric acid
corrosion.  Bolting
integrity program is not
applicable to bolting for
the RNP ESF systems. 
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The staff’s review of the ESF systems for the RNP LRA is contained within four sections of 
this SER.  Section 3.2.2.1 is the staff review of components in the ESF systems that the 
applicant indicates are consistent with GALL and do not require further evaluation.  Section 
3.2.2.2 is the staff review of components in the ESF systems that the applicant indicates are 
consistent with GALL and GALL recommends further evaluation.  Section 3.2.2.3 is the staff 
evaluation of AMPs that are specific to the ESF systems group.   Section 3.2.2.4 contains 
an evaluation of the adequacy of aging management for components in each system in the 
ESF systems group and includes an evaluation of components in the ESF systems that 
the applicant indicates are not in GALL.  

3.2.2.1 Aging Management Evaluations in the GALL Report that Are Relied on for License 
 Renewal, Which Do Not Require Further Evaluation

For component groups evaluated in GALL for which the applicant has claimed consistency with
GALL, and for which GALL does not recommend further evaluation, the staff sampled
components in these groups to determine whether the plant-specific components contained in
these GALL component groups were bounded by the GALL evaluation.  The staff also sampled
component groups to determine whether the applicant had properly identified those component
groups in GALL that were not applicable to its plant.  Specifically, the staff sampled the
following three inspection items conducted from June 9–3, 2003, and from June 23–27, 2003,
for the ESF systems.

1. In LRA Table 3.2-1, Item 2, the applicant stated that The RNP containment spray
headers and valves are stainless steel.  Therefore, this evaluation is limited to
containment isolation components.”  The audit was to confirm that the containment
spray headers and valves are indeed made of stainless steel material.

2. In LRA Table 3.2-1, Item 8, the applicant stated that According to the GALL Report, this
group consists of heat exchangers cooled by an open cycle cooling water system.  RNP
does not have a heat exchanger that cools the containment spray to the containment.” 
The audit was to confirm that the containment spray system does not have a heat
exchanger that is serviced by open cycle cooling water system.

3. In LRA Table 3.2-1, Item 12, the applicant stated that There are no bolts with specified
minimum yield strength > 150 ksi in the ESF Systems.”  The inspection was to confirm
this bolting material specification.   

For Item 1, the inspection confirmed that the containment spray headers and valves are made
of SS.  The information reviewed included the revision of CPLC drawing no. 5379-1082LR,
sheet 5, which details the piping to the containment spray headers.  The piping codification is
6-SI-151R-41A, which is documented as SS material and listed in CPL-HBR2-M-047, Revision
4, Specification for Pipe and Piping Related Products Material Requirements.”  For Item 2,
based on the information provided in CPLC drawing no. 5379-1082LR, sheets 3 and 5, the
inspection confirmed that the CSS does not have a heat exchanger that is serviced by open
cycle cooling water system.  For Item 3, the audit reviewed the RNP UFSAR, Revision 16,
Section 6.1, Engineered Safety Features,” which specifies that bolting material conforms with
ASTM A193.  The minimum yield strength for all grades of this type of bolting is below 150 ksi. 
The audit thus confirmed the bolting material specification.               
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The details of the staff’s AMR inspection and audit can be found in AMR Inspection Report
50-261/2003-009 (ADAMS accession number: ML032130040) and Audit Report dated August
12, 2003.

On the basis of this review, the staff has determined that the applicant’s basis of managing
aging effects associated with ESF systems is consistent with GALL.

3.2.2.2  Aging Management Evaluations in the GALL Report that Are Relied on for License 
 Renewal, For Which GALL Recommends Further Evaluation 

For component groups evaluated in GALL for which the applicant has claimed consistency with
GALL, and for which GALL recommends further evaluation, the staff reviewed the applicant’s
evaluation to determine whether it adequately addressed the issues for which GALL
recommended further evaluation.  In addition, the staff sampled components in these groups to
determine whether the plant-specific components contained in  these GALL component groups
were bounded by the GALL evaluation.

The GALL Report indicates that further evaluation should be performed for the following

3.2.2.2.1  Cumulative Fatigue Damage

The GALL Report identifies fatigue as a TLAA as defined in 10 CFR 54.3.  TLAAs are required
to be evaluated in accordance with 10 CFR 54.21(c)(1).  The staff reviewed the evaluation of
this TLAA in Section 4.3 of this SER, following the guidance in Section 4.3 of the SRP-LR.

For the residual heat removal system (RHR), the applicant identified that TLAAs are applicable
to the flow orifices/elements, RHR heat exchanger tubing, RHR pumps, RHR seal water heat
exchanger tubing, and valves, piping, tubing, and fittings.  The applicant discusses the TLAA in
Section 4.3.1 of the LRA, Reactor Coolant and Associated System Fatigue.”  This TLAA is
evaluated in Section 4.3 of this SER.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of cumulative fatigue damage for components in the RHR system, as
recommended in the GALL Report.  On the basis of this finding, and the finding that the
remainder of the applicant’s program is consistent with GALL, the staff concludes that the
applicant has demonstrated that this aging effect will be adequately managed so that the
intended functions will be maintained consistent with the CLB during the period of extended
operation.  

3.2.2.2.2   Loss of Material Due to General Corrosion

Loss of material due to general corrosion could occur in the CSS header and spray nozzle
components and the external surfaces of PWR carbon steel components. The GALL Report
recommends further evaluation on a plant-specific basis to ensure that the aging effect is
adequately managed for these components.  The staff reviewed the applicant’s proposed
programs to ensure that an adequate program will be in place for the management of general
corrosion of these components.

In LRA Table 3.2-1, Item 2 and Item 6, under Discussion, the RNP AMR methodology assumed 
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that the external surfaces of carbon steel components would not be susceptible to corrosion if
they were located in areas protected from the weather, were not subjected to condensation,
and were not subjected to aggressive chemical attack (e.g., borated water leakage).  The staff
found the above statement on environment to lack certainty.  In RAI 3.2.1-1, the staff requested
the applicant to ascertain the plant-specific environments, in which the applicant claimed that
the equipment in this component/commodity group is considered to not be susceptible to
general corrosion.  By letter dated April 28, 2003, the applicant stated that the external surfaces
of the carbon steel components that are included in LRA Table 3.2-1, Item 2 and Item 6, were
determined to be subject to an environment of air-gas, not subject to condensation or
aggressive chemical attack, and protected from weather.  The external environment being
referred to is typical of ambient air, e.g., under a shelter, indoors, or air conditioned enclosure
or room.  Significant amounts of corrosion of carbon steel require an electrolytic environment,
and a simultaneous presence of oxygen and moisture.  Significant corrosion of carbon steel in
an ambient air environment also require the components to be subject to condensation. 
Without the presence of the aggressive environment, therefore, the applicant determined that
carbon steel components will experience insignificant amounts of corrosion, and no aging
effects would be applicable to this component/commodity group.  The staff finds the applicant’s
response to be consistent with industry experience and acceptable.  

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of loss of material due to general corrosion for components in the applicable ESF
systems, as recommended in the GALL Report.  On the basis of this finding, and the finding
that the remainder of the applicant’s program is consistent with GALL, the staff concludes that
the applicant has demonstrated that this aging effect will be adequately managed so that the
intended functions will be maintained consistent with the CLB during the period of extended
operation.

3.2.2.2.3   Local Loss of Material Due to Pitting and Crevice Corrosion

Local loss of material from pitting and crevice corrosion could occur in containment spray
components, containment isolation valves and associated piping, and buried portions of the
refueling water tank external surface.  The GALL Report recommends further evaluation to
ensure that the aging effect is adequately managed for these components.  The staff reviewed
the applicant’s proposed programs to ensure that an adequate program will be in place for the
management of local loss of material due to pitting and crevice corrosion of these components.

The applicant stated that loss of material due to pitting and crevice corrosion was identified as
an aging effect for the SS valves, piping, and fittings in raw water associated with containment
penetration.  The applicant has used the plant-specific Preventive Maintenance Program to
manage loss of material due to pitting and crevice corrosion.  The program activities provide for
periodic component replacement, inspections, and testing to detect any aging effects and
mechanisms.  The extent and schedule of the inspections and testing assures detection of
component degradation prior to loss of their intended functions.  Established techniques such
as visual inspections are used.  The staff reviewed the applicant’s proposed program to ensure
that pitting and crevice corrosion is not occurring and that the component’s intended function
will be maintained during the period of extended operation.
 
In LRA Table 3.2-1, Item 3, the applicant stated that pitting and crevice corrosion is not a
creditable aging mechanism for the exterior bottom of the SS refueling water storage tank
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(RWST) in part, because the tank bottom sits on a layer of oiled sand.  In RAI 3.2.1-3, the staff
requested the applicant to discuss the merit of having the tank sitting on a layer of oiled sand.  
By letter dated April 28, 2003, the applicant stated that there is a 6 inch layer of oiled sand
separating the tank bottom from compacted earth.  The applicant stated that a review of
industry documents confirms that past practice has been to use an oiled sand cushion under
the tank in order to reduce tank bottom corrosion.  The RNP evaluation for SS requires water
intrusion for crevice or pitting corrosion to occur (in either oil or damp soil).  As stated in LRA
Table 3.2-1, Item 3 (Discussion), pitting and crevice corrosion are not credible aging
mechanisms for the exterior bottom of the RWST because (1) the tank location is well above
the groundwater elevation, (2) the area around the tank is well drained, and (3) the tank bottom
sits on a layer of oiled sand.  RNP has reviewed the supporting AMR evaluation and determined
that the presence of oil in the sand below the tank does not prevent, mitigate, nor contribute to
age-related degradation such as crevice and pitting corrosion.  For these aging effects to occur
in SS, the RNP AMR evaluation requires the presence of an electrolyte (water contamination). 
As stated above, the bottom of the RWST is above grade and well above the groundwater
elevation, and flooding is not postulated at the plant (see UFSAR Section 2.4.1.1).  Therefore,
the applicant does not consider crevice or pitting corrosion to be credible aging mechanisms for
the exterior surface of the RWST (including the tank bottom).  The staff finds the applicant’ s
response to be consistent with industry experience and acceptable.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of local loss of material due to pitting and crevice corrosion for components in the
applicable ESF systems, as recommended in the GALL Report.  On the basis of this finding,
and the finding that the remainder of the applicant’s program is consistent with GALL, the staff
concludes that there is reasonable assurance that this aging effect will be adequately managed
during the period of extended operation, as required by 10 CFR 54.21(a)(3).  

3.2.2.2.4  Local Loss of Material Due to Microbiologically Influenced Corrosion

Local loss of material due to microbiologically influenced corrosion (MIC) could occur in PWR
containment isolation valves and associated piping in systems that are not addressed in other
chapters of the GALL Report. The GALL Report recommends further evaluation to ensure that
the aging effect is adequately managed for these components.  The staff reviewed the
applicant’s proposed programs to ensure that an adequate program will be in place for the
management of local loss of material due to MIC of the containment isolation barriers.

In accordance with the GALL Report, this aging effect/mechanism is applicable only to
containment isolation components exposed to a source of MIC.  Applicable RNP components
are containment penetration components in the liquid waste processing and isolation valve seal
water systems conservatively assumed to be subjected to MIC.  The applicant uses the
plant-specific Preventive Maintenance Program to manage the aging effect/mechanism.

The program activities provide for periodic component replacement, inspections, and testing to
detect any aging effects and mechanisms.  The extent and schedule of the inspections and
testing assures detection of component degradation prior to the loss of their intended functions. 
Established techniques such as visual inspections are used.  The staff reviewed the applicant’s
proposed program to ensure that MIC is not occurring and that the component’s intended
function will be maintained during the period of extended operation.
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On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of local loss of material due to MIC for components in the applicable ESF
systems, as recommended in the GALL Report.  On the basis of this finding, and the finding
that the remainder of the applicant ’s program is consistent with GALL, the staff concludes that
the applicant has demonstrated that this aging effect will be adequately managed so that the
intended functions will be maintained consistent with the CLB during the period of extended
operation.  

3.2.2.2.5  Local Loss of Material Due to Erosion

Local loss of material due to erosion could occur in the high pressure safety injection (HPSI)
pump miniflow orifice. This aging mechanism and effect will apply only to pumps that are
normally used as charging pumps in the chemical and volume control systems (CVSC). The
GALL Report recommends further evaluation to ensure that local loss of material is adequately
managed for these components.  The staff reviewed the applicant’s proposed programs to
ensure that an adequate program will be in place to manage this aging effect.

RNP design does not include high head SI pumps.  Charging is performed by positive
displacement pumps in the CVCS.  Therefore this issue does not apply to RNP ESF systems.

3.2.2.2.6  Loss of Material Due to General Corrosion

Loss of material due to general corrosion could occur in the external surfaces of carbon steel
pipes and  fittings, primary containment penetrations, and valve bodies of the containment
penetrations and system interface system.  This component type is only found in Table 2 of
GALL (NUREG-1801, Vol. 1).  It is not found in Table 3.2-1 of SRP (NUREG-1800).  The GALL
Report recommends further evaluation on a plant-specific basis to ensure that loss of material
is adequately managed for these components.  The staff reviewed the applicant’s proposed
programs to ensure that an adequate program will be in place for the management of general
corrosion of these components.

The applicant stated that this discussion is applicable to the external surfaces of carbon and
low-alloy steel components per GALL, Section V.E.1-b.  In LRA Table 3.2-1, Item 2 and Item 6, 
under Discussion, the RNP AMR methodology assumed that the external surfaces of carbon
steel components would not be susceptible to corrosion if they were located in areas protected
from the weather, were not subjected to condensation, and were not subjected  to aggressive
chemical attack (e.g., borated water leakage).  The staff found the above statement on
environment to lack affirmation.  The staff’s request for additional information for this issue is
provided in RAI 3.2.1-1.  The staff’s discussion of this RAI and its resolution by the applicant
are provided in Section 3.2.2.2.2 of this SER.  

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of loss of material due to general corrosion for components in the applicable RNP
ESF systems, as recommended in the GALL Report.  On the basis of this finding, and the
finding that the remainder of the applicant’s program is consistent with GALL, the staff
concludes that the applicant has demonstrated that this aging effect will be adequately
managed so that the intended functions will be maintained consistent with the CLB during the
period of extended operation.
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3.2.2.2.7  Conclusions

The staff has reviewed the applicant’s evaluation of the issues for which GALL recommends
further evaluation for components in the ESF systems.  On the basis of this finding, and the
finding that the remainder of the applicant’s program is consistent with GALL, the staff
concludes that there is reasonable assurance that these aging effects will be adequately
managed for the period of extended operation.   

3.2.2.3  Aging Management Program for ESF System Components

In SER Section 3.2.2.1, the staff evaluated the applicant’s conformance with the aging
management recommended by GALL for ESF systems.  In SER Section 3.2.2.2, the staff
reviewed the applicant’s evaluation of the issues for which GALL recommends further
evaluation.  In this SER section, the staff presents its evaluation of the programs used by the
applicant to manage the aging of the component groups within the ESF systems.  

The applicant credits eight AMPs to manage the aging effects associated with components in
the ESF systems.  All eight AMPs are credited to manage aging for components in other
system groups (common AMPs).  The staff’s evaluation of the common AMPs that are credited
with managing aging in ESF system components is provided in Section 3.0.3 of this SER.  The
common AMPs are listed here.

• Fatigue Monitoring Program—SER Section 3.0.3.1
• Water Chemistry Program—SER Section 3.0.3.3
• Boric Acid Corrosion Program—SER Section 3.0.3.4
• Open-Cycle Cooling Water System Program— SER Section 3.0.3.7
• Closed-Cycle Cooling Water System Program— SER Section 3.0.3.8
• Selective Leaching of Material Program—SER Section 3.0.3.10
• Systems Monitoring Program—SER Section 3.0.3.12
• Preventive Maintenance Program—SER Section 3.0.3.13

3.2.2.4  Aging Management Review of Plant-Specific ESF System Components
 
In this section of the SER, the staff presents its review of the applicant’s AMR for specific
components within the ESF systems.  To perform its evaluation, the staff reviewed the
components listed in LRA Tables 2.3-2 to 2.3-6 to determine whether the applicant properly
identified the applicable aging effects and the AMPs needed to adequately manage these aging
effects.  This portion of the staff’s review involved identification of the aging effects for each
ESF component, ensuring that each aging effect was evaluated in the appropriate LRA AMR
table in Section 3, and that management of the aging effect was captured in the appropriate
AMP.  The results of the staff’s review are provided below.

3.2.2.4.1  Residual Heat Removal System

3.2.2.4.1.1  Summary of Technical Information in the Application

The description of the RHR system can be found in Section 2.3.2.1 of this SER.  The passive,
long-lived components in this system that are subject to an AMR are identified in LRA Table
2.3-2.  The components, aging effects, and AMPs are provided in LRA Tables 3.2-1 and 3.2-2.
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Aging Effects

Table 2.3-2 of the LRA lists individual components of the RHR system that are within the scope
of license renewal and subject to AMR.  The components include bolting, flow orifices/elements,
nitrogen cylinder tank(s), heat exchanger shell and cover, heat exchanger tubing, pump seal
heat exchanger shell, pump(s), seal water heat exchanger tubing, and valves, piping, tubing,
and fittings.

Stainless steel components are identified as being subject to loss of material due to general,
pitting, and crevice corrosion from the exposure to treated water (including steam).  Stainless
steel components are identified as being subject to cracking initiation and growth due to SCC
from the exposure to treated water (including steam).  Stainless steel components are identified
as being subject to loss of heat transfer effectiveness due to fouling of heat transfer surfaces
from exposure to treated water (including steam) environments.

Carbon steel components are identified as being subject to loss of material due to general,
pitting and crevice corrosion from exposure to treated water (including steam).  Carbon steel
components are identified as being subject to loss of material from aggressive chemical attack
when exposed to indoor not-air-conditioned environments.  Carbon steel bolting is identified as
being subject to loss of mechanical closure integrity from loss of material due to aggressive
chemical attack.  Carbon steel components are identified as being subject to loss of material
due to galvanic corrosion from exposure to treated water (including steam) environments.       

Aluminum components are identified as being subject to loss of material due to pitting and
crevice corrosion, as well as aggressive chemical attack, from exposure to indoor not-air-
conditioned, containment air, and borated water leakage environments.

The applicant determined that certain SS and copper alloy components have no aging effects
requiring management for the environments of indoor not-air-conditioned, containment air, air
and gas, or borated water leakage.  This is because the applicable RNP environments do not
promote concentration of contaminants or include exposure to aggressive chemical species,
and because boric acid is not an aggressive chemical species for SS and copper alloys. 

Aging Management Programs

The following AMPs are utilized to manage aging effects in the residual heat RHR system.

• Water Chemistry Program—SER Section 3.0.3.3
• Boric Acid Corrosion Program—SER Section 3.0.3.4
• Closed-Cycle Cooling Water System Program—SER Section 3.0.3.8

A description of these AMPs is provided in Appendix B of the LRA, and the TLAAs are
discussed in Section 4.3.1 of the LRA.  

3.2.2.4.1.2  Staff Evaluation

Aging Effects

The staff reviewed the information in LRA Tables 2.3-2, 3.2-1, and 3.2-2 for the RHR system. 
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During its review, the staff determined that additional information was needed to complete its
review. 

LRA Table 2.3-2, LRA Table 3.2-1, Item 11, and Table 3.1-1, Item 26, are referenced as links
for closure bolting.  Because Table 3.1-1 is for RCS, the staff requested, in RAI 3.2.1-6, that the
applicant clarify the boundary interface, for closure bolting, between the RCS system and the
RHR system.  The staff also requested the applicant to confirm that an adequate AMR has
been performed for the RHR closure bolting to ensure that a relevant material/environment
combination, the aging effect requiring management, and the corresponding AMP are identified
and documented.  By letter dated April 28, 2003, the applicant stated that the closure bolting
cross-reference to Table 3.1-1, Item 26, is incorrect in LRA Table 2.3-2, since the AMR results
for ISI non-Class 1 components in the RHR system are provided in LRA Tables 3.2-1 and 3.2-2,
not in LRA Table 3.1-1.  This occurred because the tag number (RHR-MISC-PIPE), which was
used to represent ISI non-Class 1 closure bolting in the RHR system, is also classified as ISI
Class 1.  The situation is analogous to the issue on the SI closure bolting raised in RAI 3.2.1-4,
where the staff questioned the boundary interface relationship between the closure bolting
located in the RCS and the non-Class 1 systems (such as RHR and SI systems), and how the
AMR of closure bolting is addressed in the SI system.  The same discussion applies to how
closure bolting is addressed in the RHR system.  The staff’s discussion of this RAI and its
resolution by the applicant is documented in Section 3.2.2.4.2.2 of this SER.  For the RHR
system here, the applicant was able to conclude that based on the RHR system and RCS
AMRs reviewed, appropriate materials, environment, and aging effects have been identified,
and appropriate programs were selected to manage the aging effects.  The applicant’s
response clarifies the boundary interface between the closure bolting in the RCS system and
those in the RHR system, and confirms that an adequate AMR has been performed for the
RHR closure bolting.  On this basis, the staff considers the applicant’s response to be
acceptable.

On the basis of its review of the information provided in the LRA, and the additional information
included in the applicant’s response to the above RAI, the staff finds that the aging effects that
result from contact of the RHR system SCs to the environments described in LRA Tables 2.3-2,
3.2-1, and 3.2-2 are consistent with industry experience for these combinations of materials and
environments.  Therefore, the staff finds the applicant has identified the appropriate aging
effects for the materials and environments associated with the components in the RHR system.  

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the RHR system.

• Water Chemistry Program
• Boric Acid Corrosion Program
• Closed-Cycle Cooling Water System Program

These AMPs are credited for managing the aging effects of components in several structures
and systems and, therefore, are considered common AMPs.  The staff has evaluated these
common AMPs and has found them to be acceptable for managing the aging effects identified
for this system.  The staff’s evaluation of these AMPs is documented in Sections 3.0.3.3,
3.0.3.4, and 3.0.3.8, respectively, of this SER. 
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The fatigue of the RHR components is addressed by the TLAAs in Section 4.3.1 of the LRA,
Reactor Coolant and Associated System Fatigue.”  This TLAA is evaluated in Section 4.3 of

this SER.

After evaluating the applicant’s AMR for each of the components in the RHR system, the staff
evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects.  For those components identified in Table 3.2-1 of the LRA, the staff
verified that the applicant credited the AMP(s) recommended by the GALL Report.  For the
components identified in Table 3.2-2, the staff verified that the applicant credited an AMP that is
appropriate for the identified aging effect(s).

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs and
TLAAs to manage the aging effects for the materials and environments associated with the
RHR system.  

3.2.2.4.1.3 Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and the AMPs and TLAAs credited for managing the aging effects, for the RHR
system, such that there is reasonable assurance that the component intended functions will be
maintained consistent with the CLB for the period of extended operation.  

3.2.2.4.2  Safety Injection System 

3.2.2.4.2.1  Summary of Technical Information in the Application

The description of the SI system can be found in Section 2.3.2.2 of this SER.  The passive,
long-lived components in this system that are subject to an AMR are identified in LRA Table
2.3-3.  The components, aging effects, and AMP are provided in LRA Tables 3.2-1 and 3.2-2.

Aging Effects

Table 2.3-3 of the LRA lists individual components of the SI system that are within the scope of
license renewal and subject to AMR.  The components include tank, bolting, filter, equipment
frames and housing, flow orifices/elements, heat exchanger shell, pump, heat exchanger
tubing, heat exchanger shell and cover, and valves, piping, tubing, and fittings.

Stainless steel components are identified as being subject to loss of material due to pitting and
crevice corrosion from the exposure to treated water (including steam).  Stainless steel
components are identified as being subject to loss of heat transfer effectiveness due to fouling
of heat transfer surfaces from exposure to treated water (including steam) environments.      

Carbon steel components are identified as being subject to loss of material due to general
corrosion from exposure to aggressive chemical attack.  The carbon steel bolting is identified as
being subject to loss of material due to boric acid corrosion, which can lead to loss of
mechanical closure integrity from loss of material due to aggressive chemical attack.  Carbon
steel components in raw water are identified as being subject to flow blockage from fouling, loss
of heat transfer effectiveness from fouling of heat transfer surfaces, loss of material from
general, crevice, and pitting corrosion, and MIC.   Carbon steel components are identified as
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being subject to loss of material due to general, pitting, and crevice corrosion from exposure to
treated water (including steam).  Carbon steel components are identified as being subject to
local loss of material due to corrosion and/or buildup of deposit due to biofouling from exposure
to raw water.  Carbon steel components are identified as being subject to loss of material due
to galvanic corrosion and selective leaching from exposure to raw water.  Carbon steel
components are identified as being subject to loss of material due to galvanic corrosion from
exposure to treated water (including steam).

The applicant determined that certain SS has no aging effects requiring management for the
environments of indoor not-air-conditioned, containment air, air and gas, or borated water
leakage.  This is because the applicable RNP environments do not promote concentration of
contaminants or include exposure to aggressive chemical species, and that boric acid is not an
aggressive chemical species for SS.  In addition, no aging effects requiring management have
been identified for carbon steel in lubricating oil with no water contamination.   

Aging Management Programs

The following AMPs are utilized to manage aging effects in the SS system.

• Water Chemistry Program—SER Section 3.0.3.3
• Boric Acid Corrosion Program— SER Section 3.0.3.4 
• Open-Cycle Cooling Water System Program—SER Section 3.0.3.7
• Closed-Cycle Cooling Water System Program—SER Section 3.0.3.8 
• Selective Leaching of Material Program—SER Section 3.0.3.10
• Systems Monitoring Program—SER Section 3.0.3.12

A description of these AMPs is provided in Appendix B of the LRA.

3.2.2.4.2.2  Staff Evaluation

Aging Effects

The staff reviewed the information in LRA Tables 2.3-3, 3.2-1, and 3.2-2 for the SI system. 
During its review, the staff determined that additional information was needed to complete its
review.  The staff’s request for additional information is provided in RAI 3.2.1-1 for the
applicant’s confirmation of the assumed environments of external surfaces of carbon steel
components.  The staff’s discussion of this RAI and its resolution by the applicant are provided
in Section 3.2.2.2.2 of this SER.

For closure bolting in the SI system, LRA Table 2.3-3 provides links to Table 3.2-1, Item No. 11,
and Table 3.1-1, Item No. 26.  The latter item addresses closure bolting in the RCS.  For
closure bolting in the CSS, LRA Table 2.3-4 provides links to LRA Table 3.2-1, Item Nos. 6 and
11.  These two items address corrosion due to aggressive chemical attack resulting from
leakage of NaOH and leakage of boric acid solution, respectively.  In RAI 3.2.1-4, the staff
requested the applicant to explain why, for closure bolting in the SI system (Table 2.3-3), Table
3.1-1, Item No. 26, is referenced, instead of Table 3.2-1, Item No. 6.  The staff also requested
the applicant to discuss how the AMR is performed for the closure bolting located in RCS, SI,
and CS systems, and to explain the interface among the three systems.  In addition, the staff
requested the applicant to substantiate that all potential aging effects requiring management for
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the closure bolting are identified and adequately managed.  By letter dated April 28, 2003, the
applicant stated that portions of the SI system include components that implement CS system
function.  Therefore, components/commodities subject to an AMR may be listed in either LRA
Table 2.3-3 or Table 2.3-4, and the AMR results are included in LRA Tables 3.2-1 and 3.2-2. 
Since they do not directly connect to the RCS piping, there are no ISI Class 1 components in
the CS system.  On the other hand, there is a portion of the SI system piping and valves
(including closure bolting) that connects to the RCS piping and is classified as ISI Class 1. 
These Class 1 components in the SI system were evaluated in the RCS AMR, and the AMR
results are reported in LRA Tables 3.1-1 and 3.1-2.  The RCS AMR defined closure bolting to
include the affected RCS components and the interfacing systems components that are ISI
Class 1 (e.g., ISI Class 1 components having closure bolting in the RHR system, CVCS, and
the SI system).

The applicant stated that in LRA Table 2.3-3, the references for closure bolting in the SI system
should also refer to Table 3.2-1, Item 6, which is supported by the SI system AMR.  However,
the reference to Table 3.1-1, Item 26, is inconsistent with the SI system AMR, which only
applies to ISI non-Class 1 components, and, therefore, should be deleted.  The applicant stated
that non-Class 1 components having closure bolting in the SI system and located in the reactor
auxiliary building (RAB) are also potentially subject to aggressive chemical attack from NaOH. 
Therefore, closure bolting in LRA Table 2.3-3 should also include reference to LRA Table 3.2-1,
Item 6.  As noted above, the SI system includes components that perform the CS system
function.  The reference to LRA Table 3.2-1, Item 6, in LRA Table 2.3-3, was inadvertently
omitted when the applicant divided the SI system components between LRA Tables 2.3-3 and
2.3-4.

The staff finds the applicant’s response to RAI 3.2.1-4 to be acceptable, since the applicant has
satisfactorily explained the interface relationship among RCS, SI and CS systems, for closure
bolting, and has confirmed that all potential aging effects requiring management for the SI
closure bolting are identified and adequately managed.     

On the basis of its review of the information provided in the LRA, and the additional information
included in the applicant’s responses to the above RAIs, the staff finds that the aging effects
that result from contact of the SI system SCs to the environments described in LRA Tables
2.3-3, 3.2-1, and 3.2-2 are consistent with industry experience for these combinations of
materials and environments.  Therefore, the staff finds the applicant has identified the
appropriate aging effects for the materials and environments associated with the components in
the SI system. 

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the SI system.

• Water Chemistry Program
• Boric Acid Corrosion Program
• Open-Cycle Cooling Water System Program
• Closed-Cycle Cooling Water System Program
• Selective Leaching of Material Program
• Systems Monitoring Program
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These AMPs are credited for managing the aging effects of components in several structures
and systems and, therefore, are considered common AMPs.  The staff has evaluated these
common AMPs and has found them to be acceptable for managing the aging effects identified
for this system.  These AMPs are evaluated in Sections 3.0.3.3, 3.0.3.4, 3.0.3.7, 3.0.3.8, and
3.0.3.12, respectively, of this SER. 

After evaluating the applicant’s AMR for each of the components in the SI system, the staff
evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects.  For those components identified in Table 3.2-1 of the LRA, the staff
verified that the applicant credited the AMP(s) recommended by the GALL Report.  For the
components identified in Table 3.2-2, the staff verified that the applicant credited an AMP that is
appropriate for the identified aging effect(s).

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the SI system.  

3.2.2.4.2.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and the AMPs credited for managing the aging effects, for the SI system, such
that there is reasonable assurance that the component intended functions will be maintained
consistent with the CLB for the period of extended operation.  

3.2.2.4.3  Containment Spray System

3.2.2.4.3.1  Summary of Technical Information in the Application

The description of the CSS can be found in Section 2.3.2.3 of this SER.  The passive,
long-lived components in this system that are subject to an AMR are identified in LRA Table
2.3-4.  The components, aging effects, and AMPs are provided in LRA Tables 3.2-1 and 3.2-2.

Aging Effects

Table 2.3-4 of the LRA lists individual components of the CSS that are within the scope of
license renewal and subject to AMR.  The components include bolting, flow orifices/elements,
heat exchanger shell and cover, heat exchanger tubing, RHR pump seal heat exchanger shell,
pump(s), eductors, tank, as well as valves, piping, tubing, and fittings.

Stainless steel components are identified as being subject to loss of material due to pitting and
crevice corrosion from exposure to treated water (including steam).  Stainless steel components
are identified as being subject to loss of heat transfer effectiveness due to fouling of heat
transfer surfaces from exposure to treated water (including steam) environments.

Carbon steel components are identified as being subject to loss of material due to general
corrosion from exposure to aggressive chemical attack.  The carbon steel bolting is identified as
being subject to loss of material due to boric acid corrosion, which can lead to loss of
mechanical closure integrity from loss of material due to aggressive chemical attack.  Carbon
steel components are identified as being subject to general corrosion, and pitting and crevice
corrosion from exposure to treated water (including steam).  Carbon steel components are
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identified as being subject to loss of material due to galvanic corrosion and selective leaching
from exposure to treated water (including steam) environments.  

The applicant determined that certain SS components have no aging effects requiring
management for the environments of indoor not-air-conditioned, containment air, air and gas, or
borated water leakage.  The applicant formed its determination on the basis that the applicable
RNP environments do not promote concentration of contaminants or include exposure to
aggressive chemical species, and that boric acid is not an aggressive chemical species for SS. 

Aging Management Programs

The following AMPs are utilized to manage aging effects in the CSS.

• Water Chemistry Prgram—SER Section 3.0.3.3
• Boric Acid Corrosion Program—SER Section 3.0.3.4
• Closed-Cycle Cooling Water System Program—SER Section 3.0.3.8
• Systems Monitoring Program—SER Section 3.0.3.12

A description of these AMPs is provided in Appendix B of the LRA.  

3.2.2.4.3.2  Staff Evaluation

Aging Effects

The staff reviewed the information in LRA Tables 2.3-4, 3.2-1, and 3.2-2 for the CSS.  During
its review, the staff determined that additional information was needed to complete its review. 
The staff’s RAI is provided in RAI 3.2.1-1 for the applicant’s confirmation of the assumed
environments of external surfaces of carbon steel components.  The staff’s discussion of this
RAI and its resolution by the applicant are provided in Section 3.2.2.2.2 of this SER.  The staff’s
RAI is also provided in RAI 3.2.1-4 for the interfacing AMR of closure bolting located in RCS, SI,
and CS systems.  The staff’s discussion of this RAI and its resolution by the applicant are
provided in Section 3.2.2.4.2.2 of this SER.

The applicant stated that during the AMR, portions of the in-scope CS system are included as
part of the SI system.  To ensure that all of the CSS components, as listed in Table 2.3-4, have
been evaluated, the staff requested in RAI 3.2.1-5 that the applicant confirm that adequate
AMR has been performed for all the CSS components, to ensure that the relevant
material/environment combinations, the aging effects requiring management, and the
corresponding AMPs are identified and documented.  By letter dated April 28, 2003, the
applicant stated that SI system includes components that perform the CS function.  The
components in the SI system that perform the CS system intended functions inject coolant into
the RCS, and spray coolant containing borated water and NaOH solution into containment.  The
SI system AMR addresses SI and CS systems components under a system designation of
System No. 2080.”  The results for the ISI Class 1 piping components in the SI system are

evaluated in the RCS AMR and are, therefore, reported in LRA Tables 3.1-1 and 3.1-2.  The
results of the ISI non-Class 1 piping components in the SI (and, hence, CS) system are
reported in the LRA Tables 3.2-1 and 3.2-2.  The applicant stated that in LRA Table 2.3-4,
spray additive tank,” has correctly referenced LRA Table 3.2-1, Item 6, and Table 3.2-2, Item

1.  However, the reference to LRA Table 3.2-1, Item 11, for spray additive tank and its
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associated closure bolting, is incorrect, as there are no potential borated water leakage sources
in the spray additive tank room.  The applicant stated that the valves, piping, tubing, and fittings
in the CS system that required an AMR are stainless steel, instead of carbon steel.  Therefore,
the reference of Table 3.2-1, Item 6, in LRA Table 2.3-4, for the valves, piping, tubing, and
fittings is incorrect and should be deleted.  The applicant also stated that containment vessel
(CV) spray pump seal heat exchanger shell and cover are made of carbon steel.  Its external
surface is subject to indoor and potential leakage of boric acid (see LRA Table 2.3-4 and Table
3.2-1, Item 11), and the system AMR indicates that the aging effect of loss of material is
managed by the Boric Acid Corrosion Program.  The internal surface of the component is
subject to CCW environments, and the AMR results are discussed in LRA Table 3.2-1 (Item 9)
and Table 3.2-2 (Items 5 and 6), as referenced in LRA Table 2.3-4.  Based on the applicant’s
description of the AMR performed for the CS system components, under the system
designation of “System No. 2080,” the staff considers the applicant’s response ensures that the
relevant material/environment combinations, the aging effects requiring management, and the
corresponding AMPs are identified and documented for the CSS components, and is, therefore,
acceptable.

On the basis of its review of the information provided in the LRA and the additional information
included in the applicant’s responses to the above RAIs, the staff finds that the aging effects
that result from contact of the CSS SCCs to the environments described in LRA Tables 2.3-4,
3.2-1, and 3.2-2 are consistent with industry experience for these combinations of materials and
environments.  Therefore, the staff finds the applicant has identified the appropriate aging
effects for the materials and environments associated with the components in the CSS.

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the CSS.

• Water Chemistry Program
• Boric Acid Corrosion Program
• Closed-Cycle Cooling Water System Program
• Systems Monitoring Program

These AMPs are credited for managing the aging effects of components in several structures
and systems and, therefore, are considered common AMPs.  The staff has evaluated these
common AMPs and has found them to be acceptable for managing the aging effects identified
for this system.  These AMPs are evaluated in Sections 3.0.3.3, 3.0.3.4, 3.0.3.8, and 3.0.3.12,
respectively, of this SER. 

After evaluating the applicant’s AMR for each of the components in the CSS, the staff evaluated
the AMPs listed above to determine if they are appropriate for managing the identified aging
effects.  For those components identified in Table 3.2-1 of the LRA, the staff verified that the
applicant credited the AMP(s) recommended by the GALL Report.  For the components
identified in Table 3.2-2, the staff verified that the applicant credited an AMP that is appropriate
for the identified aging effect(s).

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the CSS.  In
addition, the staff finds the associated program descriptions in the UFSAR Supplement to be
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acceptable to satisfy 10 CFR 54.21(d).

3.2.2.4.3.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and the AMPs credited for managing the aging effects, for the CSS, such that
there is reasonable assurance that the component intended functions will be maintained
consistent with the CLB for the period of extended operation.  

3.2.2.4.4  Containment Air Recirculation Cooling System
 
3.2.2.4.4.1  Summary of Technical Information in the Application

The description of the containment air recirculation cooling system can be found in Section
2.3.2.4 of this SER.  The passive, long-lived components in this system that are subject to an
AMR are identified in LRA Table 2.3-5.  The components, aging effects, and AMPs are provided
in LRA Tables 3.2-1 and 3.2-2.

Aging Effects

Table 2.3-5 of the LRA lists individual components of the containment air recirculation cooling
system that are within the scope of license renewal and subject to AMR.  The components
include closure bolting, equipment frames and housings, flexible collars, heating/cooling coils,
valves, duckwork and fittings, and damper mounting.

Stainless steel heating/cooling coils are identified as being subject to flow blockage from
fouling, and to loss of heat transfer effectiveness from fouling of heat transfer surfaces due to
exposure to raw water.  Stainless steel components are identified as being subject to loss of
material due to pitting and crevice corrosion and MIC from exposure to raw water.  Stainless
steel components are identified as being subject to loss of material, on the internal surfaces,
due to pitting and crevice corrosion and MIC from exposure to borated water environments.   

Carbon steel bolting is identified as being subject to loss of material from aggressive chemical
attack, and loss of mechanical closure integrity from loss of material due to aggressive
chemical attack.  Carbon steel components are identified as being subject to loss of material
due to general corrosion, and pitting and crevice corrosion from exposure to indoor not-air-
conditioned, containment air, and borated water leakage.  Carbon steel components are
identified as being subject to loss of material due to aggressive chemical attack, and to loss of
mechanical closure integrity from loss of material due to aggressive chemical attack. 

Elastomers in indoor not-air-conditioned, containment air and borated water leakage
environments are identified as being subject to cracking and change in material properties from
elevated temperature, and cracking and change in material properties from irradiation
embrittlement.

The applicant determined that external surfaces of carbon steel valves are not susceptible to
corrosion if they were located in areas protected from the weather, were not subjected to
condensation, and were not subjected to aggressive chemical attack.  The applicant determined
that galvanized steel components, such as damper mounting, equipment frames and housings,
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and duckwork and fittings, would experience no age-related degradation requiring management
in the environments of indoor not-air-conditioned, containment air, and borated water leakage. 
In addition, SS components are not susceptible to any aging effects requiring management
from exposure to indoor - not air conditioned, containment air, air and gas, borated water
leakage, and outdoor.  The applicant stated that the applicable RNP environments do not
promote concentration of contaminants or include exposure to aggressive chemical species,
and that boric acid is not an aggressive chemical species for SS.       

Aging Management Programs

The following AMPs are utilized to manage aging effects in the containment air recirculation
cooling system.

• Boric Acid Corrosion Program—SER Section 3.0.3.4
• Open-Cycle Cooling Water System Program—SER Section 3.0.3.7
• Systems Monitoring Program—SER Section 3.0.3.12
• Preventive Maintenance Program—SER Section 3.0.3.13

A description of these AMPs is provided in Appendix B of the LRA.  

3.2.2.4.4.2  Staff Evaluation

Aging Effects

The staff reviewed the information in LRA Tables 2.3-5, 3.2-1, and 3.2-2 for the containment air
recirculation cooling system.  During its review, the staff determined that additional information
was needed to complete its review.  

The staff noted in LRA Table 2.3-5, that valves” are included in LRA Table 3.3-2, Item 19, for
the external surfaces of carbon steel components in assumed environments.  In RAI 3.2.1-1,
the staff requested the applicant to confirm the environments for these carbon steel
components.  The staff’s discussion of this RAI and its resolution by the applicant are provided
in Section 3.2.2.2.2 of this SER.

For the containment air recirculation cooling system, LRA Table 3.3-1, Items 2, 5, 13, and 16
are referenced in LRA Table 2.3-5 as links for flexible collars, equipment frames and housings,
closure bolting, valve, and heating/cooling coils.  Since Table 3.3-1 addresses
component/commodity groups in the auxiliary system, the staff requested in RAI 3.2.1-7 that
the applicant clarify that for the above components, adequate AMRs have been performed, and
that relevant material/environment combinations are considered, the aging effects requiring
management, and that the corresponding AMPs are identified and documented.  By letter dated
April 28, 2003, the applicant confirmed that AMRs have been performed for the containment air
recirculation cooling system, under System No. 8150 - HVAC containment building systems.” 
The applicant provided the AMPs utilized to manage the identified aging effects.  The AMR
evaluated each of the component/commodity groups by identifying the material and
environment combinations that each might experience.  The staff considers the applicant’s
response to be acceptable, since the AMR has been appropriately performed for the
components of the containment air recirculation cooling system, and appropriate programs
have been identified to address the aging effects requiring management.
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On the basis of its review of the information provided in the LRA, and the additional information
included in the applicant’s responses to the above RAIs, the staff finds that the aging effects
that result from contact of the containment air recirculation cooling system SCs to the
environments described in LRA Tables 2.3-5, 3.2-1, and 3.2-2 are consistent with industry
experience for these combinations of materials and environments.  Therefore, the staff finds the
applicant has identified the appropriate aging effects for the materials and environments
associated with the components in the containment air recirculation cooling system.

Aging management Programs

The applicant credited the following AMPs for managing the aging effects in the containment air
recirculation cooling system.

• Boric Acid Corrosion Program
• Open-Cycle Cooling Water System Program
• Systems Monitoring Program
• Preventive Maintenance Program 

These AMPs are credited for managing the aging effects of components in several structures
and systems and, therefore, are considered common AMPs.  The staff has evaluated these
common AMPs and has found them to be acceptable for managing the aging effects identified
for this system.  These AMPs are evaluated in Sections 3.0.3.4, 3.0.3.7, 3.0.3.12, and 3.0.3.13,
respectively, of this SER. 

After evaluating the applicant’s AMR for each of the components in the containment air
recirculation cooling system, the staff evaluated the AMPs listed above to determine if they are
appropriate for managing the identified aging effects.  For those components identified in Table
3.2-1 of the LRA, the staff verified that the applicant credited the AMP(s) recommended by the
GALL Report.  For the components identified in Table 3.2-2, the staff verified that the applicant
credited an AMP that is appropriate for the identified aging effect(s).

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the containment
air recirculation cooling system.  

3.2.2.4.4.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and the AMPs credited for managing the aging effects, for the containment air
recirculation cooling system, such that there is reasonable assurance that the component
intended functions will be maintained consistent with the CLB for the period of extended
operation.  

3.2.2.4.5  Containment Isolation System

3.2.2.4.5.1  Summary of Technical Information in the Application

The description of the containment isolation system can be found in Section 2.3.2.5 of this
SER.  The process systems whose only license renewal intended function is the containment



3-189

isolation function are as follows.

1.   Post Accident Hydrogen System
2.   Service Air System
3.   Process/Area Radiation Monitoring
4.   Containment Pressure Relief System
5.   Containment Vacuum Breaker System
6.   Liquid Waste Processing System
7.   Penetration Pressurization Local Leak Rate Test
8    Isolation Valve Seat Water System

The passive, long-lived components in each of these systems that are subject to an AMR are
identified in LRA Table 2.3-6.  The components, aging effects, and AMPs are provided in LRA
Tables 3.2-1 and 3.2-2.

Aging Effects

Table 2.3-6 of the LRA lists individual components of the containment isolation system that are
within the scope of license renewal and subject to AMR.  The components include closure
bolting and valves, piping and fittings.

Stainless steel components are identified as being subject to loss of material due to crevice and
pitting corrosion and MIC from exposure to raw water.  Stainless steel components are
identified as being subject to loss of material from crevice and pitting corrosion when exposed
to treated water (including).  Carbon steel components are identified as being subject to loss of
material due to aggressive chemical attack, and loss of mechanical closure integrity from loss
of material due to aggressive chemical attack.  Aluminum components are identified as being
subject to loss of material due to aggressive chemical attack, crevice corrosion, and pitting
corrosion from exposure to borated water leakage. 

The applicant stated that SS and copper alloy components are not susceptible to aging effects
from exposure to borated water leakage because boric acid is not an aggressive chemical
species for SS and copper alloy.  The applicant stated that aluminum valves are not susceptible
to aging effects requiring management in an air and gas environment.  This is because the
applicable RNP environments do not promote concentration of contaminants or include
exposure to aggressive chemical attack.  The applicant also stated that external surfaces of
carbon steel valves, piping, and fittings are not susceptible to corrosion if they were located in
areas protected from the weather, were not subjected to condensation, and were not subjected
to aggressive chemical attack (e.g., borated water leakage).     

Aging Management Programs

The following AMPs are utilized to manage aging effects in the containment isolation system.

• Water Chemistry Program—SER Section 3.0.3.3
• Boric Acid Corrosion Program—SER Section 3.0.3.4
• Preventive Maintenance Program—SER Section 3.0.3.13

A description of these AMPs is provided in Appendix B of the LRA.  
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3.2.2.4.5.2  Staff Evaluation

Aging Effects

The staff reviewed the information in LRA Tables 2.3-6, 3.2-1, and 3.2-2 for the containment
isolation system.  During its review, the staff determined that additional information was needed
to complete its review.  The staff’s request for additional information is provided in RAI 3.2.1-1
for the applicant’s confirmation of the assumed environments of external surfaces of carbon
steel components.  The staff’s discussion of this RAI and its resolution by the applicant are
provided in Section 3.2.2.2.2 of this SER.

For the containment isolation system, LRA Table 3.2-1, Item 3, states that pitting and crevice
corrosion are not a credible aging mechanism for the exterior bottom of the SS RWST, in part,
because the tank bottom sits on a layer of oiled sand.  The staff’s RAI is provided in RAI 3.2.1-3
for the issue of potential corrosion of tank bottom.  The staff’s discussion of this RAI and its
resolution by the applicant are provided in Section 3.2.2.2.3 of this SER.

In LRA Table 2.3-6 and Table 3.2-1, Items 3 and 4, the applicant credited the Preventive
Maintenance Program for managing aging effects of loss of material due to pitting and crevice
corrosion, MIC, and biofouling, for the SS valves, piping, and fittings in raw water associated
with containment penetration.  In Appendix B.3.18, Preventive Maintenance Program, the
applicant included leaking and physical condition” as a parameter to be monitored and trended. 
In RAI 3.2.1-8, the staff questioned the potential for compromising the pressure boundary
integrity in the presence of fluid leakage.  The staff requested the applicant to clarify whether
any of these components for which the Preventive Maintenance Program is credited for
managing the aging effects relies on the monitoring of fluid leakage.  In addition, the staff
requested the applicant to provide a discussion on the operating history of these components to
demonstrate that the associated aging effects will be adequately managed prior to the
components’ loss of intended pressure-retaining function.  By letter dated April 28, 2003, the
applicant stated that for the issue regarding the inclusion of leakage in the Monitoring and
Trending” element, refer to the discussion of leakage in the applicant’s response to RAI 3.3-5. 
The staff’s discussion of this RAI and its resolution by the applicant are provided in Section
3.3.2.4.16.2 of this SER.  For the operating history of the affected components listed in LRA
Table 2.3-6 (liquid waste processing and isolation valves seal water (IVSW) systems), the
applicant has found no occurrence of degradation attributable to the effects of aging.  This is
acceptable to the staff.   

In response to the RAI 2.3.2.5-1, the applicant has decided to place the hydrogen recombiner,
associated temporary flexible piping, and passive components required to open the PAHS
containment isolation valves in scope for license renewal.  As a result, additional components
(valves, piping, and fittings) and corresponding AMR links were added to Table 2.3-6, 3.2-1,
and 3.2-2.  

On the basis of its review of the information provided in the LRA, and the additional information
included in the applicant’s responses to  RAIs 3.2.1-1, 3.2.1-3, 3.2.1-8,  3.3-5, and RAI 2.3.2.5-
1, the staff finds that the aging effects resulting from contact of the containment isolation
system SCs to the environments described in LRA Tables 2.3-6, 3.2-1, and 3.2-2 are consistent
with industry experience for these combinations of materials and environments.  Therefore, the
staff finds the applicant has identified the appropriate aging effects for the materials and
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environments associated with the components in the containment isolation system. 

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the containment
isolation system.

• Water Chemistry Program
• Boric Acid Corrosion Program
• Preventive Maintenance Program 

These AMPs are credited for managing the aging effects of components in several structures
and systems and, therefore, are considered common AMPs.  The staff has evaluated these
common AMPs and has found them to be acceptable for managing the aging effects identified
for this system.  These AMPs are evaluated in Sections 3.0.3.3, 3.0.3.4, and 3.0.3.13,
respectively, of this SER. 

After evaluating the applicant’s AMR for each of the components in the containment isolation
system, the staff evaluated the AMPs listed above to determine if they are appropriate for
managing the identified aging effects.  For those components identified in Table 3.2-1 of the
LRA, the staff verified that the applicant credited the AMP(s) recommended by the GALL
Report.  For the components identified in Table 3.2-2, the staff verified that the applicant
credited an AMP that is appropriate for the identified aging effect(s).

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the containment
isolation system.  

3.2.2.4.5.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and the AMPs credited for managing the aging effects, for the containment
isolation system, such that there is reasonable assurance that the component intended
functions will be maintained consistent with the CLB for the period of extended operation.  

3.2.3  Evaluation Findings

The staff has reviewed the information in Section 3.2 of the LRA.  On the basis of its review, the
staff concludes that the applicant has adequately identified the aging effects, and the AMPs
credited for managing the aging effects, for the ESF systems, such that there is reasonable
assurance that the component intended functions will be maintained consistent with the CLB for
the period of extended operation.  The staff also reviewed the applicable UFSAR supplement
program descriptions and concludes that the UFSAR supplement provides an adequate
program description of the AMPs credited for managing aging effects, as required by 10 CFR
54.21(d).
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3.3  Auxiliary Systems 

This section addresses the aging management of the components of the auxiliary systems
group.  The systems that make up the auxiliary systems group are described in the following
SER Sections.

• Sampling System (2.3.3.1)
• Service Water System (2.3.3.2)
• Component Cooling Water System (2.3.3.3)
• Chemical and Volume Control System (2.3.3.4)
• Instrument Air System (2.3.3.5)
• Nitrogen Supply/Blanketing System (2.3.3.6)
• Radioactive Equipment Drains (2.3.3.7)
• Primary and Demineralized Water System (2.3.3.8)
• Spent Fuel Pool Cooling System (2.3.3.9) 
• Containment Purge System (2.3.3.10)
• Rod Drive Cooling System (2.3.3.11)
• HVAC Auxiliary Building (2.3.3.12)
• HVAC Control Room Area (2.3.3.13)
• HVAC Fuel Handling Building (2.3.3.14)
• Fire Protection System (2.3.3.15)
• Diesel Generator System (2.3.3.16)
• Dedicated Shutdown Diesel Generator (2.3.3.17)
• EOF/TSC Security Diesel Generator (2.3.3.18)
• Fuel Oil System (2.3.3.19)

As discussed in Section 3.0.1 of this SER, the components in each of these auxiliary  systems
are included in one of two LRA tables.  LRA Table 3.3-1 consists of auxiliary system
components that are evaluated in the GALL Report, and auxiliary system components that were
not evaluated in the GALL Report but the applicant has determined can be managed using a
GALL AMR and associated AMP.  LRA Table 3.3-2 consists of auxiliary system components
that are not evaluated in the GALL Report.

3.3.1  Summary of Technical Information in the Application

In LRA Section 3.3, the applicant described its AMRs for the auxiliary systems group at RNP. 
The description of the systems that comprise the auxiliary systems group can be found in LRA
Section 3.3.  The passive, long-lived components in these systems that are subject to an AMR
are identified in LRA Tables 2.3-7 through 2.3-25.

The applicant’s AMRs included an evaluation of plant-specific and industry OE.  The plant-
specific evaluation included reviews of condition reports and discussions with appropriate site
personnel to identify aging effects that require management.  These reviews concluded that the
aging effects requiring management based on RNP OE were consistent with aging effects
identified in GALL.

The applicant’s review of industry OE included a review of OE through 2001.  The results of this
review concluded that aging effects requiring management based on industry OE were
consistent with aging effects identified in GALL.
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The applicant’s on-going review of plant-specific and industry-wide OE is conducted in
accordance with the RNP Operating Experience Program.

3.3.2  Staff Evaluation

In Section 3.3 of the LRA, the applicant describes its AMR for the auxiliary systems at RNP. 
The staff reviewed LRA Section 3.3 to determine whether the applicant has provided sufficient
information to demonstrate that the effects of aging will be adequately managed so that the
intended functions will be maintained consistent with the CLB throughout the period of extended
operation, in accordance with the requirements of 10 CFR 54.21(a)(3), for the auxiliary system
components that are determined to be within the scope of license renewal and subject to an
AMR. 

The applicant referenced the GALL Report in its AMR.  The staff has previously evaluated the
adequacy of the aging management of auxiliary system components for license renewal as
documented in the GALL Report.  Thus, the staff did not repeat its review of the matters
described in the GALL Report, except to ensure that the material presented in the LRA was
applicable, and to verify that the applicant had identified the appropriate programs as described
and evaluated in the GALL Report.  The staff evaluated those aging management issues
recommended for further evaluation in the GALL Report.  The staff also reviewed aging
management information submitted by the applicant that was different from that in the GALL
Report or was not addressed in the GALL Report.  Finally, the staff reviewed the UFSAR
Supplement to ensure that it provided an adequate description of the programs credited with
managing aging for the auxiliary system components.

In LRA Section 3.3, the applicant provided brief descriptions of the auxiliary systems and
summarized the results of its AMR of the auxiliary systems at RNP. 

Table 3.3-1 below provides a summary of the staff’s evaluation of components, aging
effects/mechanisms, and AMPs listed in LRA Section 3.3 that are addressed in the GALL
Report.

Table 3.3-1

Staff Evaluation Table for RNP Auxiliary System Components Evaluated in the GALL Report

Component Group Aging
Effect/Mecha
nism

AMP in GALL
Report

AMP in LRA Staff Evaluation

Components in spent
fuel pool cooling and
cleanup

Loss of
material due
to general,
pitting, and
crevice
corrosion

Water Chemistry
and One-Time
Inspection

not  applicable GALL recommends further
evaluation (see Section
3.3.2.2.1 below)
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Linings in spent fuel
pool cooling and
cleanup system; seals
and collars in
ventilation systems

Hardening,
cracking and
loss of
strength due
to elastomer
degradation;
loss of
material due
to wear 

Plant specific System Monitoring
Program 

Consistent with GALL. 
GALL recommends further
evaluation (see Section
3.3.2.2.2 below)

Components in load
handling, CVCS
(PWR), and reactor
water cleanup and
shutdown cooling
systems (older BWR)

Cumulative
fatigue
damage

TLAA, evaluated in
accordance with 10
CFR 54.21(c)

Time-Limiting Aging
Analysis 

Consistent with GALL.  
GALL recommends further
evaluation (see Section
3.3.2.2.3 below)

Heat exchangers in
reactor water cleanup
system (BWR); high
pressure pumps in
CVCS (PWR)

Crack
initiation and
growth to
SCC or
cracking

Plant specific not  applicable The applicant has
determined that this aging
effect is not applicable to
RNP (see Section 3.3.2.4.4.2
below)

Components in
ventilation systems,
diesel fuel oil system,
and emergency diesel
generator systems;
external surfaces of
carbon steel
components

Loss of
material due
to general,
pitting, and
crevice
corrosion,
and MIC

Plant specific System Monitoring
Program, Preventive
Maintenance Program,
Aboveground Carbon Steel
Tank Inspection Program,
One-Time Inspection
Program

Consistent with GALL (see
Section 3.3.2.1 below)  GALL
recommends further
evaluation (see Section
3.3.2.2.5 )

Components in RCP
oil collect system of
fire protection

Loss of
material due
to galvanic,
general,
pitting, and
crevice
corrosion

One-Time Inspection not applicable RNP does not have a RCP
oil collection system.  They
have an exemption from this
requirement.

Diesel fuel oil tanks in
diesel fuel oil system
and emergency diesel
generator system

Loss of
material due
to general,
pitting, and
crevice
corrosion,
MIC, and
biofouling

Fuel Oil Chemistry
and One-Time
Inspection 

Fuel Oil Chemistry
Program, One-Time
Inspection Program 

Consistent with GALL. 
GALL recommends further
evaluation (see Section
3.3.2.2.7)

Piping, pump casing,
and valve body and
bonnets in shutdown
cooling system (older
BWR) 

Loss of
material due
to pitting and
crevice
corrosion

Water Chemistry
and One-Time
Inspection

not applicable BWR

Heat exchangers in
CVCS

Crack
initiation and
growth to
SCC and
cyclic loading

Water Chemistry
and a plant-specific
verification program

Water Chemistry Program,
One-Time Inspection
Program, 
Closed Cycle Cooling
Water System Program

Consistent with GALL.
GALL recommends further
evaluation (see Section
3.3.2.2.8 below)
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Neutron absorbing
sheets in spent fuel
storage racks

Reduction of
neutron
absorbing
capacity and
loss of
material due
to general
corrosion
(Boral, boron
steel)

Plant specific not  applicable RNP spent fuel racks do not
use boral or boron steel
neutron absorbing material.

New fuel rack
assembly

Loss of
material due
to general,
pitting, and
crevice
corrosion

Structures
Monitoring

not  applicable The applicant has
determined that new fuel
rack assembly is not in
scope for license renewal.

Spent fuel storage
racks and valves in
spent fuel pool cooling
and cleanup 

Crack
initiation and
growth due to
SCC

Water Chemistry Water Chemistry (for
managing pitting and
crevice corrosion)

The spent fuel storage racks
are scoped under structures
and are addressed in Section
3.5.2.4.3 of this SER. The
valves in SFPCS (see
Section 3.3.2.4.9.2 below)

Neutron absorbing
sheets in spent fuel
storage racks

Reduction of
neutron
absorbing
capacity due
to Boraflex
degradation

Boraflex Monitoring Boraflex Monitoring These components are
scoped under structures and
are addressed in Section
3.5.2.4.3 of the SER.

Closure bolting and
external surfaces of
carbon steel and low
allow steel
components

Loss of
material due
to boric acid

Boric Acid Corrosion Boric Acid Corrosion
Program

Consistent with GALL (see
Section 3.3.2.1 below)

Components in or
serviced by closed-
cycle cooling water
system

Loss of
material due
to general,
pitting, and
MIC

Closed-Cycle
Cooling Water
System

Closed-Cycle Cooling
Water System Program 

Consistent with GALL (see
Section 3.3.2.1 below)

Cranes including
bridge and trolleys and
rail system in load
handling systems

Loss of
material due
to general
corrosion and
wear

Overhead Heavy
Load and Light Load
Handling Systems

Overhead Heavy Load and
Light Load Handling
Systems Program

These components are
scoped under structures and
are addressed in Section
3.5.2.4.2 of this SER.

Components in or
serviced by open-cycle
cooling water systems

Loss of
material due
to general,
pitting,
crevice and
galvanic
corrosion,
MIC, and
biofouling;
buildup of
deposit due
to biofouling

Open-Cycle Cooling
Water System

Open Cycle Cooling Water
System

Consistent with GALL (see
Section 3.3.2.1 below)
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Buried piping and
fittings

Loss of
material due
to general,
pitting, and
crevice
corrosion,
and MIC

Buried Piping and
Tanks Surveillance 

or 

Buried Piping and
Tanks Inspection

Buried Piping and Tanks
Surveillance Program 

or

Buried Piping and Tanks
Inspection Program

Consistent with GALL with
exceptions (see Section
3.3.2.3.4 below)

or 

GALL recommends further
evaluation (see Section
3.3.2.2.10 below)

Components in
compressed air
system 

Loss of
material due
to general
and pitting
corrosion

Compressed Air
Monitoring

Preventive Maintenance
Program

Consistent with GALL (see
Section 3.3.2.1 below)

Components (doors
and barrier penetration
seals) and concrete
structures in fire
protection

Loss of
material due
to wear;
hardening
and
shrinkage
due to
weathering

Fire Protection B.3.1 - Fire Protection
Program

Exceptions taken to GALL,
doors and, concrete
structures have been
evaluated and are
acceptable.  Penetration
seals consistent with GALL
(see Section 3.3.2.3.2)

Components in water-
based fire protection

Loss of
material due
to general,
pitting,
crevice and
galvanic
corrosion,
MIC, and
biofouling

Fire Water System B.3.7 - Fire Water System
Program

Consistent with GALL/ISG
(see Section 3.3.2.3.3)

Components in diesel
fire system 

Loss of
material due
to galvanic,
general,
pitting, and
crevice
corrosion

Fire Protection and
Fuel Oil Chemistry

B.3.1 - Fire Protection
Program

Consistent with GALL for FP,
PM should confirm with Fuel
Oil Chemistry Program

Tanks in diesel fuel oil
system

Loss of
material due
to general,
pitting, and
crevice
corrosion

Aboveground
Carbon Steel Tanks

Aboveground Carbon Steel
Tanks Program, 
Buried Piping and Tanks
Surveillance Program 

Consistent with GALL (see
Section 3.3.2.1 below)

Closure bolting Loss of
material due
to general
corrosion;
crack
initiation and
growth due to
cyclic loading
and SCC

Bolting Integrity Bolting Integrity Program Consistent with GALL (see
Section 3.3.2.1 below)
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Components in
contact with sodium
pentaborate solution in
standby liquid control
system (BWR)

Crack
initiation and
growth due to
SCC 

Water Chemistry not  applicable BWR

Components in reactor
water cleanup system

Crack
initiation and
growth due to
SCC and
IGSCC

Reactor Water
Cleanup System
Inspection 

not  applicable BWR

Components in
shutdown cooling
system (older BWR)

Crack
initiation and
growth due to
SCC

BWR SCC and
Water Chemistry

not  applicable BWR

Components in
shutdown cooling
system (older BWR)

Loss of
material due
to pitting and
crevice
corrosion and
MIC

Closed-Cycle
Cooling Water
System

not  applicable BWR

Components
(aluminum bronze,
brass, cast iron, cast
steel) in open-cycle
and closed-cycle
cooling water systems,
and ultimate heat sink

Loss of
material due
to selective
leaching

Selective Leaching
of Materials

Selective Leaching of
Materials Program( for
components buried or
subject to raw water)

Closed-Cycle Cooling
Water System Program(for
CCW and diesel cooling
systems)

Selective Leaching of
material Program is
consistent with GALL with
exceptions (see SER Section
3.0.3.10), 
Closed-Cycle Cooling Water
System Program is
consistent with GALL (see
Section 3.3.2.1 below)

Fire barriers, walls,
ceilings, and floors in
fire protection

Concrete
cracking and
spalling due
to freeze-
thaw,
aggressive
chemical
attack, and
reaction with
aggregates;
loss of
material due
to corrosion
of embedded
steel

Fire Protection and
Structures
Monitoring

Fire Protection Program
and Structures Monitoring

These components are
scoped under structures and
are addressed in Section
3.5.2.4.3 of this SER.

The staff’s review of the auxiliary systems for the RNP LRA is contained within four sections of
this SER.  Section 3.3.2.1 is the staff review of components in the auxiliary systems that the
applicant indicates are consistent with GALL and do not require further evaluation.  Section
3.3.2.2 is the staff review of components in the auxiliary systems that the applicant indicates are
consistent with GALL and GALL recommends further evaluation.  Section 3.3.2.3 is the staff
evaluation of AMPs that are specific to the auxiliary systems group.   Section 3.3.2.4 contains
an evaluation of the adequacy of aging management for components in each system in the
auxiliary systems group and includes an evaluation of components in the auxiliary systems that
the applicant indicates are not in GALL.  
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3.3.2.1  Aging Management Evaluations in the GALL Report that Are Relied on for License         
     Renewal, Which Do Not Require Further Evaluation

For component groups evaluated in GALL for which the applicant has claimed consistency with
GALL, and for which GALL does not recommend further evaluation, the staff sampled
components in these groups to determine whether the plant-specific components contained in
these GALL component groups were bounded by the GALL evaluation.  The staff also sampled
component groups  to determine whether the applicant had properly identified those component
groups in GALL that were not applicable to its plant.

On the basis of this review, the staff has determined that the applicant’s basis of managing
aging effects associated with auxiliary systems is consistent with GALL.

3.3.2.2  Aging Management Evaluations in the GALL Report that Are Relied on for License         
     Renewal, For Which GALL Recommends Further Evaluation 

For component groups evaluated in GALL for which the applicant has claimed consistency with
GALL, and for which GALL recommends further evaluation, the staff reviewed the applicant’s
evaluation to determine whether it adequately addressed the issues for which GALL
recommended further evaluation.  In addition, the staff sampled components in these groups  to
determine whether  the plant-specific components contained in  these GALL component groups
were bounded by the GALL evaluation.

The GALL Report indicates that further evaluation should be performed for the following.

3.3.2.2.1  Loss of Material due to General, Pitting, and Crevice Corrosion

Loss of material due to general, pitting, and crevice corrosion could occur in the channel head
and access cover, tubes, and tubesheets of the heat exchanger in the spent fuel pool cooling
and cleanup system, while loss of material due to pitting and crevice corrosion could occur in
the filter housing, valve bodies, and nozzles of the ion exchanger in the spent fuel pool cooling
and cleanup system.  The Water Chemistry Program relies on monitoring and control of reactor
water chemistry based on EPRI guidelines TR-105714 for primary water chemistry in PWRs,
and TR-102134 for secondary water chemistry in PWRs, to manage the effects of loss of
material from general, pitting, or crevice corrosion. However, high concentrations of impurities
at crevices and locations of stagnant flow conditions could cause general, pitting, or crevice
corrosion. Therefore, verification of the effectiveness of the Chemistry Control Program should
be performed to ensure that corrosion is not occurring. The GALL Report recommends further
evaluation of programs to manage loss of material from general, 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.

The staff reviewed the applicant’s proposed program to ensure that corrosion is not occurring
and that the components’ intended functions will be maintained during the period of extended
operation.  If the applicant proposed a one-time inspection of select components at susceptible
locations to ensure that corrosion is not occurring, the staff verified that the applicant’s selection
of susceptible locations is based on severity of conditions, time of service, and lowest design
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margin. The staff also verified that the proposed inspection would be performed using
techniques similar to ASME Code and ASTM standards, including visual, ultrasonic, and
surface techniques.

In LRA Table 3.3-1, Row Number 1, under Discussion” column, the applicant stated that the in
scope components(filters and demineralizers) and material (carbon steel with lining) specified in
the GALL Report are not applicable to the RNP spent fuel pool cooling system (SFPCS).  For
RNP, the applicable in scope components are limited to SS valves, pipes, fittings, and flow
elements in the SFPCS.  The applicant credited the Water Chemistry Program for managing
the aging effects of loss of material due to pitting and crevice corrosion for these in scope
components.  The applicant assumed that oxygen and contaminants are present such that
crevice corrosion is possible if low flow conditions exist.  The applicant further stated that the
GALL Report, Sections VII.E.1 and VII.A.3, notes that effects of crevice and pitting corrosion on
SS are not significant in chemically treated borated water.  Therefore, the applicant determined
that the Water Chemistry Program alone is sufficient to manage the aging mechanisms.  During
a telephone conversation on June 9, 2003, the applicant clarified that the SFPCS is within the
scope of the One-Time Inspection Program as described in LRA B.4.4.  The applicant further
stated that the One-Time Inspection Program is used to verify the effectiveness of the Water
Chemistry Program.  The staff’s evaluation of the Water Chemistry Program and the One-Time
Inspection Program is discussed in Sections 3.0.3.3 and 3.0.3.9 of this SER.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of the loss of material due to pitting and crevice corrosion for components in the
spent fuel cooling system, as recommended in the GALL Report.   On the basis of this finding,
and the finding that the remainder of the applicant’s program is consistent with GALL, the staff
concludes that the applicant has demonstrated that this aging effect will be adequately
managed so that the intended functions will be maintained consistent with the CLB during the
period of extended operation.  

3.3.2.2.2  Hardening and Cracking or Loss of Strength Due to Elastomer Degradation or Loss    
             of Material due to Wear

The GALL Report recommends further evaluation of programs to manage the hardening and
cracking due to elastomer degradation of valves in the spent fuel pool cooling and cleanup
system. The GALL Report also recommends further evaluation of programs to manage the
hardening and loss of strength due to elastomer degradation of the collars and seals of the duct
and of the elastomer seals of the filters in the control room area, auxiliary and radwaste area,
and primary containment heating and ventilation systems, and of the collars and seals of the
duct in the DG building ventilation system.  The GALL Report also recommends further
evaluation of programs to manage the loss of material due to wear of the collars and seals of
the ducts in the ventilation systems.  The staff reviewed the applicant’s proposed programs to
ensure that an adequate program will be in place for the management of these aging effects.

The applicant credited the Systems Monitoring Program to manage aging effects of hardening,
cracking, and loss of strength due to elastomer degradation, and loss of material due to wear
for flexible collars in a group of systems.  However, the staff noted that AMP B.3.17 did not
include wear as one of the aging mechanisms of concern.  By letter dated February 11, 2003,
the staff requested, in RAI 3.3-1, the applicant to clarify the discrepancy between Table 3.3-1,
Row Number 2, and AMP B.3.17 regarding the aging effects/mechanisms of concern.  In
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addition, the applicant was requested to provide the frequency of the inspection described in
AMP B.3.17 for the applicable elastomer components including a discussion of the operating
history to demonstrate that the applicable aging degradations will be detected prior to the loss
of their intended function.   The RAI response and the staff’s evaluation are documented in
Section 3.3.2.5.1 of this SER and is characterized as resolved.  The staff finds that the
applicant has demonstrated that the Systems Monitoring Program is adequate to detect the
hardening and cracking, or loss of strength due to elastomer degradation, or loss of material
due to wear for elastomer components in ventilation systems prior to the loss of their intended
function.

This GALL/SRP item also addresses the hardening, cracking, and loss of strength due to
elastomer degradation in the SFPCS.  The applicant stated that the RNP SFPCS does not
contain elastomer-lined components, therefore, this item is not applicable to the RNP SFPCS. 
The staff finds this reasonable and acceptable.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of hardening and cracking, or loss of strength due to elastomer degradation, or
loss of material due to wear for components in the applicable auxiliary systems, as
recommended in the GALL Report.  On the basis of this finding, and the finding that the
remainder of the applicant’s program is consistent with GALL, the staff concludes that the
applicant has demonstrated that this aging effect will be adequately managed so that the
intended functions will be maintained consistent with the CLB during the period of extended
operation.  

3.3.2.2.3  Cumulative Fatigue Damage

Fatigue is a TLAA as defined in 10 CFR 54.3.  TLAAs are required to be evaluated in
accordance with 10 CFR 54.21(c)(1). The staff reviewed the evaluation of this TLAA in Section
4.3 of this SER, following the guidance in Section 4.3 of the SRP-LR.

For the CVCS, the applicant identified that TLAAs are applicable to the charging pumps, lube
tanks, excess letdown heat exchanger shell and cover/ tubing, flow orifices/elements,
regenerative heat exchanger tubing, shell, and cover, seal injection filter, seal return filter,
valves, piping, tubing, and fittings.  The applicant also identified a TLAA for valves, piping, and
fittings in the primary sampling system.  The applicant discusses the TLAAs in Section 4.3.1 of
the LRA, Reactor Coolant and Associated System Fatigue.”  This TLAA is evaluated in Section
4.3 of this SER.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of cumulative fatigue damage for components in the applicable auxiliary systems,
as recommended in the GALL Report.  On the basis of this finding, the staff concludes that the
applicant has demonstrated that this aging effect will be adequately managed so that the
intended functions will be maintained consistent with the CLB during the period of extended
operation.  

3.3.2.2.4  Crack Initiation and Growth Due to Cracking or Stress Corrosion Cracking

The GALL Report recommends further evaluation of programs to manage crack initiation and
growth due to cracking of the high-pressure pump in the CVCS.  The staff reviewed the
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applicant’s proposed program to ensure that an adequate program will be in place for the
management of this aging effect.

In LRA Table 3.3-1, Row Number 4, the applicant described its bases for excluding the aging
effect of cracking due to SSC for the CVCS charging pump.  By letter dated February 11, 2003,
the staff requested, in RAI 3.3.4-7, the applicant to provide site OE to support its bases for
excluding the cracking due to SCC for the subject charging pump.  

By letter dated April 28, 2003, the applicant provided its response to the RAI 3.3.4-7.  The
staff’s evaluation of the applicant’s response is documented in Section 3.3.2.4.4.2 of this SER,
and is characterized as resolved.      

On the basis of its review, the staff finds the applicant’s bases for excluding the aging effect of
cracking due to SSC for the CVCS charging pump reasonable and acceptable because the
industry and RNP site OE support and validate that conclusion.

3.3.2.2.5  Loss of Material Due to General, Microbiologically-Influenced, Pitting, and Crevice       
          Corrosion

The GALL Report recommends further evaluation of programs to manage the loss of material
due to general, pitting, and crevice corrosion of the piping and filter housing and supports in the
control room area, the auxiliary and radwaste area, and the primary containment heating and
ventilation systems; of the piping of the DG building ventilation system; and of the aboveground
piping and fittings, valves, and pumps in the diesel fuel oil system, and of the diesel engine
starting air, combustion air intake, and combustion air exhaust subsystems in the emergency
diesel generator system. The GALL Report also recommends further evaluation of programs to
manage the loss of material due to general, pitting, and crevice corrosion, and MIC of the duct
fittings, access doors, closure bolts, equipment frames, and housing of the duct, due to pitting
and crevice corrosion of the heating/cooling coils of the air handler heating/cooling, and due to
general corrosion of the external surfaces of all carbon steel SCs, including bolting exposed to
operating temperatures less than 212 ºF in the ventilation systems. The staff reviewed the
applicant’s proposed program to ensure that an adequate program will be in place for the
management of these aging effects.

For components in this component/commodity group, the plant-specific Systems Monitoring
Program is used, with some exceptions, to manage the applicable aging effects, including loss
of material due to general, crevice, and pitting corrosion, and MIC on external surfaces, as well
as loss of heat transfer effectiveness from fouling of heat transfer surfaces.  The exception
involves the external surfaces of above-ground tanks.  For these tanks, the Aboveground
Carbon Steel Tank Inspection Program is applicable.  In addition, the applicant used the
Preventive Maintenance Program, which is a plant specific program, to manage the effects of
aging for internal surfaces of components of this component/commodity group.  In addition,
based on industry OE, the applicant also uses the One-Time Inspection Program to manage
the aging effect of loss of material due to general and crevice corrosion for the internal surfaces
of carbon steel emergency diesel exhaust silencers (mufflers) in air and gas environments.  The
Systems Monitoring Program, the Preventive Maintenance Program, the  Aboveground Carbon
Steel Tank Inspection Program, and the One-Time Inspection Program are evaluated in
Sections 3.0.3.12, 3.0.3.13, 3.3.2.3.5, and 3.0.3.9 of this SER, respectively.  The staff finds that
these programs can effectively manage the corrosion of external surfaces for the above
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components that are applicable to RNP auxiliary systems. The staff’s evaluation of these AMPs
is documented in Sections 3.0.3.12 and 3.0.3.9 of this SER, respectively.  The staff finds that
these programs can effectively manage the identified aging effects for the above components
that are applicable to RNP auxiliary systems.   The staff finds that these programs can
effectively manage the identified aging effects for the above components that are applicable to
RNP auxiliary systems.

On the basis of its review,  the staff finds that the applicant has adequately evaluated the
management of the loss of material due to general, MIC, pitting, and crevice corrosion for
components in the auxiliary systems, as recommended in the GALL Report.  On the basis of
this finding, and the finding that the remainder of the applicant’s program is consistent with
GALL, the staff concludes that the applicant has demonstrated that this aging effect will be
adequately managed so that the intended functions will be maintained consistent with the CLB
during the period of extended operation.  

3.3.2.2.6  Loss of Material Due to General, Galvanic, Pitting, and Crevice Corrosion

The GALL Report recommends further evaluation of programs to manage the loss of material
due to general, galvanic, pitting, and crevice corrosion of tanks, piping, valve bodies, and tubing
in the RCP oil collection system in fire protection systems. The Fire Protection Program relies
on a combination of visual and volumetric examinations in accordance with the guidelines of 10
CFR Part 50, Appendix R and Branch Technical Position 9.5-1 to manage loss of material from
corrosion. However, corrosion may occur at locations where water from wash downs may
accumulate. Therefore, verification of the effectiveness of the program should be performed to
ensure that degradation is not occurring and that the component’s intended function will be
maintained during the period of extended operation. The staff reviewed the applicant’s
proposed program to ensure that corrosion is not occurring and that the component’s intended
function will be maintained during the period of extended operation. If the applicant proposes a
one-time visual inspection of the bottom half of the interior of the tank, the inspection would be
performed to ensure that corrosion is not occurring. If corrosion is identified, a volumetric
examination would then be conducted on any problematic areas. The results of examinations
will be used as a leading indicator of other susceptible components. The staff also 
 that the proposed inspection would be performed using techniques similar to ASME Code and
ASTM standards, including visual, ultrasonic, and surface examination techniques.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of the loss of material due to general, galvanic, pitting, and crevice corrosion for
components in the auxiliary systems, as recommended in the GALL Report.  On the basis of
this finding, and the finding that the remainder of the applicant’s program is consistent with
GALL, the staff concludes that the applicant has demonstrated that this aging effect will be
adequately managed so that the intended functions will be maintained consistent with the CLB
during the period of extended operation. 
 
3.3.2.2.7  Loss of Material Due to General, Pitting, Crevice, and Microbiologically Influenced       
          Corrosion, and Biofouling

The Gall Report recommends further evaluation of programs to manage loss of material due to
general, pitting, and crevice corrosion, and MIC, and biofouling of the internal surface of tanks
in the diesel fuel oil system, and due to general, pitting, crevice, and MIC of the tanks of the
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diesel engine fuel oil system in the emergency diesel generator system. The Fuel Oil Chemistry
Program relies on monitoring and control of fuel oil contamination in accordance with the
guidelines of ASTM Standards D4057, D1796, D2709, and D2276 to manage loss of material
due to corrosion or biofouling. Corrosion or biofouling may occur at locations where
contaminants accumulate. Verification of the effectiveness of the Fuel Oil Program should be
performed to ensure that corrosion/biofouling is not occurring and that the component’s
intended function will be maintained during the period of extended operation.

In LRA Table 3.3-1, Row Number 7, the applicant stated that the GALL Report includes only
tanks in this group.  The RNP AMR included in this group the valves, piping, and fittings in
systems connected to the tanks that are subject to the same fuel oil environment and subject to
the same aging effects/mechanisms.  The applicant credited the Fuel Oil Chemistry Program
and One-Time Inspection Program for managing loss of material due to general corrosion,
crevice corrosion, pitting corrosion, MIC, and biofouling for the applicable components in the
fuel oil systems of the diesel fire pump, dedicated shutdown diesel (DSD), emergency
operations facility/technical support (EOF/TSC) security diesel, and emergency diesel systems. 
The applicant further stated that internal inspection of large fuel oil storage tanks is performed
periodically.  Internal surfaces are inspected for coating integrity; if coating integrity were found
to be compromised, appropriate corrective action would be taken.  A onetime inspection of the
small, elevated, diesel fire pump fuel oil tank and DG day tanks is not warranted. These small
tanks have limited access to the tank internals making it impractical to clean and perform a
meaningful inspection.  Also, RNP OE indicates that degradation of these tanks is not
occurring. The Fuel Oil Chemistry Program ensures a high quality, non-corrosive, non-
biologically-contaminated fuel oil for use at RNP.  Periodic measurements of bacteria as well as
trending of sample results will be performed.  Biofouling was not identified as an aging
mechanism; however, the above program would detect biofouling, should it occur, as well as
loss of material.  The applicant concluded that, based on the above, the Fuel Oil Chemistry
Program, supplemented with periodic inspections of large tanks, provides for aging
management of fuel oil tank internals consistent with the GALL Report, with exceptions as
documented in the description of the program in Appendix B of the LRA.  The staff’s evaluation
of these AMPs is documented in Sections 3.3.2.3.6 and 3.0.3.9 of this SER, respectively. The
staff finds that these AMPs can effectively manage the aging effects for the above components
that are applicable to RNP auxiliary systems.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of the loss of material due to general, pitting, crevice, and MIC, and biofouling for
components in the applicable auxiliary systems, as recommended in the GALL report.  On the
basis of this finding, and the finding that the remainder of the applicant’s program is consistent
with GALL, the staff concludes that the applicant has demonstrated that this aging effect will be
adequately managed so that the intended functions will be maintained consistent with the CLB
during the period of extended operation.  

3.3.2.2.8  Crack Initiation and Growth Due to Stress Corrosion Cracking and Cyclic Loading

Crack initiation and growth due to SCC and cyclic loading could occur in the channel head and
access cover, tubesheets, tubes, shell and access cover, and closure bolting of the
regenerative heat exchanger, and in the channel head and access cover, tubesheets, and
tubes of the letdown heat exchanger in the CVCS. The Water Chemistry Program relies on
monitoring and control of water chemistry based on the guidelines of TR-105714 for primary
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water chemistry to manage the effects of crack initiation and growth due to SCC and cyclic
loading. The GALL Report recommends further evaluation to manage crack initiation and
growth from SCC and cyclic loading for this system to verify the effectiveness of the Water
Chemistry Program. The staff reviewed the applicant’s proposed program to ensure that
cracking is not occurring and that the component’s intended function will be maintained during
the period of extended operation.  The GALL states that a  one-time inspection of select
components and susceptible locations is an acceptable method to ensure that crack initiation
and growth are not occurring and that the components’ intended functions will be maintained
during the period of extended operation. 

In LRA Table 3.3-1, Row Number 8, the applicant stated that SCC is an applicable aging
mechanism for the seal water, excess letdown, and regenerative heat exchangers.  The
applicant credited the Water Chemistry Program for managing the crack initiation and growth
due to SCC in these heat exchangers and the Closed-Cycle Cooling Water System Program for
managing the aging effect for heat exchangers cooled by the CCW system.  To verify the
effectiveness of the Water Chemistry Program in preventing cracking due to SCC, the applicant
credited an inspection of small-bore Class 1 piping system and components connected to the
RCS under the One-Time Inspection Program in selected locations where degradation would
be expected.  The applicant stated that management of SCC for this group is consistent with
the GALL Report with the exception that the one-time inspection will be used instead of the
eddy current testing recommended in the GALL Report.  The Water Chemistry Program and
the One-Time Inspection Program are evaluated in Sections 3.0.3.3 and 3.0.3.9 of this SER. 
The staff finds that these programs can effectively manage the cracking initiation and growth
due to SCC for the above components that are applicable to RNP auxiliary systems.   

On the basis of its review,  the staff finds that the applicant has adequately evaluated the
management of crack initiation and growth due to SCC and cyclic loading for components in the
auxiliary systems, as recommended in the GALL Report.  On the basis of this finding, and the
finding that the remainder of the applicant’s program is consistent with GALL, the staff
concludes that the applicant has demonstrated that these aging effects will be adequately
managed so that the intended functions will be maintained consistent with the CLB during the
period of extended operation.  

3.3.2.2.9  Reduction of Neutron-Absorbing Capacity and Loss of Material Due to General            
     Corrosion

Reduction of neutron-absorbing capacity and loss of material (boral or boron steel) due to
general corrosion could occur in the neutron-absorbing sheets of the spent fuel storage rack in
the spent fuel storage pool. The GALL Report recommends further evaluation of programs to
manage these aging effects.  The applicant determined that this aging effect/mechanism is not
applicable because the RNP spent fuel racks do not use boral or boron steel neutron-absorbing
materials. The staff finds this reasonable and acceptable.

3.3.2.2.10  Loss of Material Due to General, Pitting, Crevice, and Microbiologically Influenced     
             Corrosion

Loss of material due to general, pitting, and crevice corrosion, and MIC could occur in the
underground piping and fittings in the open-cycle cooling water system (service water system
(SWS)) and in the diesel fuel oil system. The Buried Piping and Tanks Inspection Program
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relies on industry practice, frequency of pipe excavation, and OE to manage the effects of loss
of material from general, pitting, and crevice corrosion, and MIC. The staff reviewed the
effectiveness of the Buried Piping and Tanks Inspection Program, including its inspection
frequency and OE, to ensure that loss of material is not occurring and that the component’s
intended function will be maintained during the period of extended operation.

For buried piping and tanks in the SWS, the applicant credited the Buried Piping and Tanks
Inspection Program for monitoring the aging effects of loss of material due to general, pitting,
and crevice corrosion, and MIC.  The applicant stated, in Table 3.3.-1, Row Number 17, that,
based on OE, it was determined that periodic inspection of susceptible locations are not
necessary.  The number of leaks caused by external corrosion in buried pipe have been small
and limited to service water piping.  The applicant further stated that three leaks have occurred
in the north service water header, and were limited to pipe in a section of header that was re-
routed for construction of the radwaste building in 1984.  The cause of leakage has been
identified as construction-related defects in the coating applied to the exterior of the pipe.  No
leaks have been detected in the undisturbed portion of the service water piping.  Therefore, the
applicant concluded that additional measures to detect aging effects are not necessary, and
that the management of aging effects is consistent with the Gall Report with the exceptions
detailed in the program description for AMP B.3.12 (Buried Piping and Tanks Inspection
Program) in Appendix B.  The AMP B.3.12 is evaluated in Section 3.3.2.3.7 of this SER.  The
staff finds that the applicant’s proposed approach, including performing inspection whenever
the buried component within the scope of this program is exposed, can effectively manage the
aging effects of the above components that are applicable to RNP auxiliary systems.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of the loss of material due to general, pitting, crevice, and MIC, for components in
the auxiliary systems, as recommended in the GALL Report.  On the basis of this finding, and
the finding that the remainder of the applicant’s program is consistent with GALL, the staff
concludes that the applicant has demonstrated that this aging effect will be adequately
managed so that the intended functions will be maintained consistent with the CLB during the
period of extended operation.  

3.3.2.2.11  Conclusions

The staff has reviewed the applicant’s evaluation of the issues for which GALL recommends
further evaluation for components in the auxiliary systems.  On the basis of its review, the staff
finds that the applicant has provided sufficient information to demonstrate that the issues for
which the GALL recommends further evaluation have been adequately addressed and that
there is reasonable assurance that the subject aging effects will be adequately managed for the
period of extended operation.  In addition, the staff concludes that the applicant’s UFSAR
Supplement provides an adequate description of the programs credited with managing these
aging effects, as required by 10 CFR 54.21(d).

3.3.2.3  Aging Management Programs (System-Specific)

In SER Sections 3.3.2.1 and 3.3.2.2, the staff determined that the applicant’s AMRs and
associated AMPs will adequately manage component aging in the auxiliary systems.  The staff
then reviewed specific components in the auxiliary systems to ensure that they were properly
evaluated in the applicant’s AMR.
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To perform its evaluation, the staff reviewed the components listed in LRA Tables 2.3-7 through
2.3-25 to determine whether the applicant had properly identified the applicable AMRs and
AMPs needed to adequately manage the aging effects for the components.  This portion of the
staff review involved identification of the aging effects for each component, ensuring that each
aging effect was evaluated using the appropriate AMR in Section 3, and that management of
the aging effect was captured in the appropriate AMP.  The results of the staff’s review are
provided below.  

The staff also reviewed the UFSAR supplements for the AMPs credited with managing aging in
auxiliary systems components to determine whether the program description adequately
describes the program.

The applicant credits 18 AMPs to manage the aging effects associated with components in the
auxiliary systems.  Eleven of the AMPs are credited to manage aging for components in other
system groups (common AMPs) while seven AMPs are credited to manage aging only for
auxiliary system components.  The staff’s evaluation of the common AMPs credited with
managing aging in auxiliary system components is provided in Section 3.0.3 of this SER.  The
common AMPs are listed here.

• Metal Fatigue of Reactor Coolant Pressure Boundary (Fatigue Monitoring Program)—SER
Section 3.0.3.1

• ASME Section XI, Subsection IWB, IWC, and IWD Program—SER Section 3.0.3.2

• Water Chemistry Program—SER Section 3.0.3.3

• Boric Acid Corrosion Program—SER Section 3.0.3.4

• Bolting Integrity Program—SER Section 3.0.3.6

• Open Cycle Cooling Water System Program—SER Section 3.0.3.7

• Closed-Cycle Cooling Water System Program—SER Section 3.0.3.8

• One-Time Inspection Program—SER Section 3.0.3.9

• Selective Leaching of Material Program—SER Section 3.0.3.10

• Systems Monitoring Program—SER Section 3.0.3.12

• Preventive Maintenance Program—SER Section 3.0.3.13

The staff’s evaluation of the seven auxiliary system AMPs are provided here.

3.3.2.3.1  Inspection of Overhead Heavy Load and Light Load Handling Systems Program

3.3.2.3.1.1  Summary of Technical Information in the Application

The applicant’s inspection of Overhead Heavy Load and Light Load Handling Systems Program
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is discussed in LRA Section B.3.6, Inspection of Overhead Heavy Load and Light Load
Handling Systems Program.”  The applicant stated that the program is consistent with GALL
Program X1.M23, Overhead and Light Load (Related to Refueling) Handling Systems,” with
the exception of enhancements to be made in the administrative controls in order to (1) add the
Turbine Gantry Crane as a system requiring walkdown for license renewal purposes and (2)
require cranes to be inspected using the attribute inspection checklist for structures.

The applicant states that the Overhead Heavy and Light Load Handling Systems Program is
credited for aging management of the following crane lifting devices at RNP.

• Containment Polar Crane
• Spent Fuel Cask Crane
• Turbine Gantry Crane
• Spent Fuel Bridge Crane

The aging effect/mechanism of concern has been identified by the applicant as loss of material
due to corrosion.

As part of the OE with the overhead heavy and light load handling systems at RNP, the LRA
states that three of the cranes that are in scope for license renewal have been addressed by
the Maintenance Rule requirements provided in 10 CFR 50.65 and, therefore, have
documented OE.  The LRA states that the Maintenance Rule Program demonstrates that
testing and monitoring programs have been implemented and have ensured that the SSCs of
the cranes are capable of sustaining their rated loads, which is their intended function during
the period of extended operation.  The applicant noted that many of the systems and
components of these cranes perform an intended function with moving parts or with a change
of configuration, or subject to replacement based on qualified life, and thus are not within the
scope of license renewal or the AMP.  The LRA states that the program is primarily concerned
with structural components that make up the bridge and trolley. 

The LRA states that the cranes are periodically inspected to satisfy the ANSI B30.2 and
NUREG-0612 requirements for inspection attributes such as steel member corrosion, damaged
members or connections, baseplate or anchor bolt corrosion, damaged or degraded grout pads,
structure geometry to include absence of excessive deflection cross section distortion, or
member misalignment, missing parts, coat deficiencies, and structural cracking.  Inspections
are documented on a system walkdown report.  The applicant’s work management program
schedules performance of crane maintenance and corrective actions.

3.3.2.3.1.2  Staff Evaluation

In LRA Section B.3.6, Inspection of Overhead Heavy Load and Light Load Handling Systems
Program,” the applicant described its AMP to manage aging in overhead heavy and light load
handling systems.  The LRA stated that this AMP is consistent with GALL Program X1.M23,
Overhead and Light Load (Related to Refueling) Handling Systems,” with no deviations.  The

staff confirmed the applicant’s claim of consistency during the AMP audit.  In addition, for RNP,
the staff determined whether the applicant properly applied the GALL program to its facility. 
The staff also reviewed the UFSAR supplement to determine whether it provides an adequate
description of the program.  
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The applicant did not specifically identify the service class (such as Crane Manufacturers
Association of America, Inc. (CMAA) Specification #70 or #74) to which cranes within the scope
of license renewal were designed.  In RAI B.3.6-1 the staff asked the applicant to provide this
information.  In its response dated April 28, 2003, the applicant provided the design
requirements for the cranes, and indicated that the cranes will have low fatigue usage factors at
the end of the extended operating period.  The staff finds the applicant’s response acceptable
because the fatigue evaluations, in accordance with the CLB, will remain valid for the period of
extended operation.

Section B.3.6 of the LRA states that enhancements will be made in the scope of the program so
that the cranes will be inspected using the attribute inspection checklist for structures.  In RAI
B.3.6-2, the staff asked the applicant to provide a summary of the attribute inspection checklist. 
In its response dated April 28, 2003, the applicant provided this attribute inspection checklist,
which is summarized as follows.

• Steel members, including baseplates, anchor bolts, and connection, are inspected for
corrosion.

• Damaged members, or connections and grout pads, are identified and inspected for
deformation, tears, cracks, broken welds, loose bolts, etc.

• Inspection of structural geometry focuses on identifying excessive deflection,
cross-section distortion, or member misalignment. In addition, missing parts (including
bolts, nuts, connectors, washers over slotted holed, etc.) and coating deficiencies are
identified.

The applicant further stated that the attribute inspection checklist for structures does not
explicitly address the subject of wear.  However, the existing terminology will be enhanced to
include wear in accordance with the GALL terminology.  As a result of the above, the applicant
stated that the information in the second paragraph of the UFSAR supplement is modified to
read as follows.

Administrative controls for Inspection of Overhead Heavy Load and Light Load Handling equipment
will be enhanced, prior to the period of extended operation to: (1) include requirements for inspecting
the turbine gantry crane in addition to the other cranes that require inspection, (2) note that cranes are
to be inspected using the attribute inspection checklist for structures, and (3) revise the attribute
inspection checklist for structures to include GALL terminology, such as wear.”

The staff finds the inspection check list comprehensive enough to identify incipient degradation
and aging mechanisms and, with the enhancement as indicated above, will be in accordance
with the GALL.  Therefore the staff’s concerns related to RAI B.3.6.2 are considered to be
resolved.

In RAI B.3.6-3, the staff asked the applicant to clarify whether the effects of wear on the rails
will be managed, consistent with GALL Program XI.M23, and to indicate how rail wear would be
managed.  In its response dated April 28, 2003, the applicant stated that crane rails will be
managed by the Inspection of Overhead Heavy Load and Light Load Handling Systems
Program.  The applicant further stated that, although wear was not specifically identified as an
aging effect, crane rails are addressed as a structural commodity for steel member and
connection corrosion, and damaged members or connections (e.g., deformation, tears, cracks,
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broken welds, loose bolts).  Additionally, existing terminology will be enhanced to include GALL
terminology, such as wear, as stated earlier.

In response to RAI B.3.6.3, the applicant also stated that only personnel trained and familiar
with cranes through education and work experience can perform the inspections.  Civil
engineering is consulted when observed structural degradation could affect the load bearing
capabilities of the crane.  Conditions that do not meet the prescribed acceptance criteria are
documented and corrective action applied.  The staff considers the use of qualified individuals
to perform the inspections and the use of the applicant’s corrective actions program to resolve
conditions that do not meet the acceptance criteria to be appropriate and acceptable.

3.3.2.3.1.3  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.3.2.3.2  Fire Protection Program

The applicant described its Fire Protection Program in Section B.3.1 of the LRA. The applicant
credits this program with managing the aging of FP SCs that are within the scope of license
renewal and subject to an AMR. The staff reviewed the Fire Protection Program to determine
whether the applicant has demonstrated that the program will adequately manage the
applicable effects of aging during the period of extended operation, as required by 10 CFR
54.21(a)(3).

3.3.2.3.2.1  Summary of Technical Information in the Application

The LRA states that the Fire Protection Program is consistent with GALL Program Chapter
XI.M26, Fire Protection,” with the following exceptions—Valve alignment and system status are
not formally verified each month.  Fire barriers inspections are not performed on the refueling
frequency as specified in GALL. RNP performs detailed inspections semi-annually rather than
bi-monthly as specified by GALL.

For OE, the LRA states that self-assessments and external inspections were reviewed for
programmatic deficiencies and it was found that the Fire Protection Program effectively fulfilled
regulatory requirements. Based on the inspections, the applicant states that there is evidence
that the Fire Protection Program is not only effective, but also subject to ongoing
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observation/assessment and continual improvement.

3.3.2.3.2.2  Staff Evaluation

In LRA Section B.3.1, Fire Protection Program,” the applicant described its AMP to manage
the aging of components in the Fire Protection Program. The LRA states that this AMP is
consistent with GALL program chapter XI.M26, Fire Protection,” with exceptions. 

Valve alignment and system status are not formally verified each month. The applicant checks
valve positions and system status subsequent to any system realignments and as needed to
support plant operation. The current procedures/practices are deemed, by the applicant, to be
acceptable for the current license period. The applicant did not identify valve alignment issues
as significant in their review of OE.  On the basis that operating experience has demonstrated
this methodology to be effective at ensuring proper value alignment, the staff considers the
valve position verification subsequent to system realignments and to support plant operation
acceptable.

The applicant has proposed to perform inspections of fire barriers under systems and structures
monitoring procedures. The inspections will be performed at a level of scrutiny deemed
necessary by the applicant. The inspection interval is based on safety significance, not to
exceed 10 years, as compared to the refueling frequency as specified in GALL. Fire barriers
are generally concrete or masonry structures, except the portions that are fire barrier
penetrations. The aging of the masonry portions of the barrier will be monitored under the
Structures Monitoring Program, whereas the fire barrier penetrations are monitored in
accordance with the Fire Protection Program with no exceptions.

The applicant provided additional information regarding the inspection of fire barriers in a letter
dated June 13, 2003.  On the basis that there is specialized training for the inspection of these
barriers, the staff considers this exception acceptable.

The applicant takes exception to GALL with regard to the frequency of the aging inspection of
fire doors. GALL specifies bi-monthly inspections, whereas RNP performs inspections
semi-annually. In a letter dated June 13, 2003, the applicant clarified their position. The
applicant states that the semi-annual inspections have been effective since 1980 in ensuring
that age-related degradation will be detected and corrected prior to loss of function.
Furthermore, the applicant does concede that damage may occur to fire doors (e.g., damaged
during use), and that this type of damage would be event-driven and not age related. Based on
the OE provided by the applicant and the explanation of possible expected damage, the staff
finds this extended inspection duration acceptable.

During the staff’s audit conducted from May 9-13, 2003, the staff reviewed the applicant’s
inspection of fire hoses for the Fire Protection Program. The inspection noted that the
inspection of fire hoses is consistent with the guidance provided in the National Fire Protection
Association (NFPA) standards, and the staff found this acceptable.

Operating experience has shown that these inspection frequencies are adequate to ensure that
the system maintains its function. The staff finds that these frequencies are acceptable based
on the applicant’s OE.
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3.3.2.3.2.3  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.3.2.3.3  Fire Water System Program

The applicant described its Fire Water System Program  in Section B.3.7 of the LRA. The
applicant credits this program with managing the aging of selected fire water system
components that are within the scope of license renewal and subject to an AMR. The staff
reviewed the Fire Water System Program to determine whether the applicant has demonstrated
that the program will adequately manage the applicable effects of aging during the period of
extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.3.3.1  Summary of Technical Information in the Application

The LRA states that the Fire Water System Program is consistent with GALL program chapter
XI.M27, Fire Water System,” with one exception. In the flow tests, portions of the FP sprinkler
system which are not routinely subject to flow, will either be flowed in accordance with GALL, or
as an alternate, the applicant will conduct internal inspections or UT examination of a
representative sampling of these systems. Results of these tests will be used to determine if
expansion of scope is necessary. Note that full flow testing, or internal inspections, or UT
examination are applicable to dry pipe” portions of sprinkler systems, as they are not
susceptible to biofouling.

The LRA describes an enhancement to GALL involving testing of sprinkler heads prior to the
end of the current license period, and repeated 10 years into the period of extended operation.

For OE, the LRA identifies corrosion-related failure of fire pump casings due to general
corrosion and thinning in the splash zones.”  This aging mechanism is managed by periodic
replacement of pump casings. No pump casing failures have been documented since the
implementation of the program that involves periodic replacement of the pump casings.

The last five years of inspections (internal self-assessments and external inspections) identified
that the Fire Water System Program was effective in fulfilling regulatory requirements and
supporting the operation of RNP.  
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3.3.2.3.3.2  Staff Evaluation

In LRA Section B.3.7, Fire Water System Program,” the applicant described its AMP to
manage the aging of structures in the FP system. The LRA states that this AMP is consistent
with GALL Program Chapter XI.M27, Fire Water System,” with one exception. The exception is
that, in the flow tests portion of the sprinkler system that are not routinely subjected to flow, the
applicant proposed to perform the flow tests in accordance with GALL, or by performing internal
inspections or UT examinations. The applicant’s proposed exception is consistent with, Interim
Staff Guidance (ISG)-04: Aging Management of Fire Protection Systems for License Renewal,”
dated December 3, 2003. Staff position 1 from the ISG states the following.

Therefore, the staff recommends that the applicant perform a baseline pipe wall thickness evaluation
of the fire protection piping using a non-intrusive means of evaluating wall thickness, such as
volumetric inspection, to detect this aging effect before the current license term expires. The staff also
recommends that the applicant perform pipe wall thickness evaluations at plant-specific intervals
during the period of extended operation.

The staff has reviewed the deviation and its justification to determine whether the AMP, with the
deviation, remains adequate to manage the aging effects for which it is credited. The staff finds
this exception acceptable. The above discussion addresses aboveground piping, buried fire
water piping is managed by the Buried Piping and Tanks Inspection Program.

In LRA Section B.3.7, Fire Water System Program,” the applicant includes the following
enhancement, involving the Acceptance Criteria program element. The enhancement involves a
program of field service testing of sprinkler heads in accordance with NFPA Standard 25,
Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection

Systems.” RNP will perform an initial test prior to the end of the current license period, and
repeated 10 years into the period of extended operation.

During the staff’s audit conducted from June 9–13, 2003, the staff reviewed the applicant’s
replacement frequency for fire pump casings for the Fire Protection Program, see LRA Table
3.3-2, Item 30. The audit noted that there is an error in the application and the fire pumps do
not have casings, rather the vertical shaft pumps used at RNP use bowls for the pressure
boundary function. Furthermore, the inspection indicated that these bowls are not replaced on a
10 year cycle, rather the pumps are overhauled on a 10-year cycle. Overhaul does not
specifically require replacement of the bowls. The applicant explained during a phone call on
June 12, 2003, that the frequency of the overhaul of the fire pumps is consistent with OE and
that the current Preventive Maintenance Program is effective at ensuring the pumps remain
operable during a 10-year service between overhauls. A confirmatory item 3.3.2.3.3-1will be
included for the applicant to confirm that the diesel and motor driven fire pumps are overhauled
on a 10-year cycle and this overhaul includes inspection of the bowls (i.e., the pressure
retaining portion of the pump), and the bowls may or may not be replaced based upon their
condition.

Operating experience has shown that these inspection frequencies are adequate to ensure that
the system maintains its function. The staff finds that these frequencies are acceptable based
on the applicant’s OE.

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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3.3.2.3.3.3  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those portions
of the program for which the applicant claims consistency with the GALL program are consistent
with the GALL program.  In addition, the staff has reviewed the exceptions to the GALL program
and finds 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).

Therefore, pending satisfactory resolution of Confirmatory Item 3.3.2.3.3-1, the staff concludes that
actions have been identified and have been or will be taken to manage the effects of aging during
the period of extended operation on the functionality of SCs subject to an AMR such that there is
reasonable assurance that the activities authorized by a renewed license will continue to be
conducted in accordance with the CLB, as required by 10 CFR 54.29(a).

3.3.2.3.4  Buried Piping and Tanks Surveillance Program

3.3.2.3.4.1  Summary of Technical Information in the Application

The applicant discusses its AMP for buried piping and tanks surveillance in LRA Section B.3.8,
Buried Piping and Tanks Surveillance Program.”  The applicant states that the program is

consistent with GALL XI.M28, Buried Piping and Tanks Surveillance,” with certain exceptions
as discussed below.  The program is credited for aging management of selected components in
the fuel oil system at RNP.  The aging effect/mechanism of concern is loss of material due to
crevice, general, microbiological, and pitting corrosion.  This program supports the auxiliary
system as shown in Items 17 and 22 of Table 3.3-1.  The applicant also has a Buried Piping
and Tanks Inspection Program to manage the degradation of these components (see Section
3.3.2.3.7 of this SER). 

In its license renewal review, the applicant evaluated the acceptance criteria associated with the
cathodic protection system.  The cathodic protection system protects the buried fuel oil system
piping and the bottoms of the connected, aboveground tanks.  Aspects of underground fuel oil
system piping relating to coatings and visual inspections are included within the scope of the
Buried Piping and Tanks Inspection Program, as shown in LRA Section B.3.12.

As a result of its license renewal review, the applicant enhanced the program to (1) review and
update, as necessary, cathodic protection procedures to ensure consistency with National
Association of Corrosion Engineers (NACE) Standard RP-0169, 1996, and (2) install pressure
taps and perform leak testing on the underground fuel oil piping from Unit 1 to the Unit 2 diesel
fuel oil storage tank, and the underground piping from the diesel fuel oil storage tank to each
emergency diesel generator day tank in the RAB.

The applicant reported that in a 1991 NRC inspection, the NRC determined that the cathodic
protection system was known to have been operating outside of its original specification.  The
NRC found that only about 7 years of cathodic protection could be assured following the
system’s installation in 1981.  Degradation of the cathodic protection system in 1988 appeared
to have been caused by installation of concrete in the yard.  Closure of this concern was based
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on an inspection of emergency diesel generator fuel oil underground piping that demonstrated
the piping coating was intact with no detectable piping degradation.  The applicant concluded
from this sample that the underground fuel oil piping had not degraded by galvanic corrosion.
Additionally, the applicant upgraded the cathodic protection system hardware and established
base line operating parameters.  In the NRC inspection report, the NRC found that the applicant
demonstrated a good knowledge level of the system operation and design.  The NRC inspector
concluded that the applicant had accomplished appropriate actions to verify the integrity of the
underground fuel oil piping and had upgraded the cathodic protection system to an operable
status.  The net effect of the NRC’s inspection was that the applicant placed an increased
emphasis on operation of the cathodic protection system.  

In 1996 and 2001, the applicant assessed anomalies in data recorded during the monitoring of
the cathodic protection system.  The assessments recommended corrective action be taken to
repair the system.  Nevertheless, the applicant concluded that the as-found condition for
substantial portions of the buried fuel piping indicated they had some level of cathodic
protection prior to system repairs.  The applicant stated that its evaluations demonstrate that
identification of abnormal conditions is occurring as planned.

The applicant stated that its Buried Piping and Tanks Surveillance Program differs from GALL 
XI.M28 in the following areas. 

(1)  The program uses the guidance in NACE RP-01-69-76 in lieu of the 1996 standard. 
The above-mentioned enhancement to review and update, as necessary, cathodic
protection procedures to ensure consistency with NACE Standard RP-0169, 1996, will
address this exception.  

(2)  There are no buried tanks in this program.  The cathodic protection system protects
buried fuel oil system piping and the external surfaces of fuel oil system tank bottom in
contact with the ground.  

(3)  Aspects of underground fuel oil system piping relating to coatings and inspections are
included within the scope of the Buried Piping and Tanks Inspection Program in lieu of
the surveillance program.  

(4)  No documentation of initial coating conductance is available. In-situ measurement of
coating conductance is not considered prudent due to the potential to cause coating
damage during excavation and measurement, changing the local soil electrolytic
conditions, or stressing the coatings due to changes in the local conditions of the
supporting soil.  

(5)  The Buried Piping and Tanks Inspection Program, in lieu of this program, is used to
determine the condition of pipe coatings when piping is exposed for any reason.

The applicant stated that the exceptions involving the NACE standard will be addressed by the
enhancement planned for this program. The fact that there are no buried tanks has no effect on
the capability of the program to detect and manage aging effects.  When considered together
with the planned activities under the Buried Piping and Tanks Inspection Program, the
exceptions involving buried piping coatings and inspections will be adequately addressed by the
combined activities of the surveillance and inspection programs.  The GALL Report
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recommends one of the two programs to manage aging of buried piping and tanks; RNP
implements both.  The Buried Piping and Tanks Inspection Program addresses activities related
to visual inspection of buried components.  Additional assurance of coating integrity can be
inferred by using cathodic protection current measurements.  Also, the need for periodic
inspections of buried components is reduced by the protection afforded by the impressed
current cathodic protection system.  Thus, the preventive measures of cathodic protection
provided under the Buried Piping and Tanks Surveillance Program and the detection measures
provided under the Buried Piping and Tanks Inspection Program provide added assurance that
aging effects for buried fuel oil piping and tank bottoms will be adequately managed. 

3.3.2.3.4.2  Staff Evaluation

In accordance with 10 CFR 54.21(a)(3), the staff reviewed the information included in 
LRA Section B.3.8 to ensure that the aging effects caused by loss of material will be adequately
managed so that the intended functions of affected buried pipes and tanks will be maintained
consistent with the CLB throughout the period of extended operation.  The staff confirmed the
applicant’s claim of consistency during the AMP audit.  In addition, for RNP, the staff
determined whether the applicant properly applied the GALL program to its facility.

The 10 program attributes in GALL XI.M28 provide detailed programmatic characteristics and
criteria that the staff considers to be necessary to manage aging effects due to corrosion in the
buried piping.  Although the applicant did not provide the program attribute descriptions in LRA
Section B.3.8, the applicant has stated that the program attributes are consistent with those
specified in GALL XI.M28.  The applicant retains the program description on record at RNP. 

The staff has inspected the program onsite at RNP for acceptability and compared the
program’s 10 attributes to the 10 attributes described in GALL XI.M28.  Inspections of LRA
scoping analyses, AMRs, and AMPs are a normal part of the agency’s process for reviewing
LRAs.   Furthermore, the staff has reviewed the enhancements to determine whether the
program remains adequate to manage the aging effects for which it is credited, and reviewed
the UFSAR Supplement to determine whether it provides an adequate description of the
revised program.  In letters dated April 28, and June 13, 2003, the applicant responded to the
staff’s RAI.  The staff’s RAI and the applicant’s responses are discussed as follows.

In LRA B.3.8, the applicant stated that the Buried Piping and Tanks Surveillance Program is
credited for aging management of selected components in the fuel oil system.  In RAI B.3.8-1,
the staff asked the applicant to provide a list of specific buried pipes and components that are
covered in this program.  

In its response to RAI B.3.8-1, the applicant stated that the fuel oil pipes that are covered under
LRA B.3.8 include the following pipe lines—1½-FO-36,  2-FO-21, 2-FO-58A, and 2-FO-58B. 
These line numbers represent carbon steel fuel oil pipe and fittings that are buried in soil or in
contact with standing water.  The pipes connect the unit 1 internal combustion turbine tanks to
the DSD fuel oil storage tank.  They also connect the outside diesel fuel oil storage tank to the
emergency diesel generator day tanks.  The bottom of these tanks are protected from the loss
of material due to corrosion by the cathodic protection system.  It should be noted that the
above ground portion of the fuel oil tanks are discussed in LRA B.3.9, Aboveground Carbon
Steel Tanks Program, which is evaluated in Section 3.3.2.3.5 of this SER.
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The staff finds the applicant’s response to RAI B.3.8-1 acceptable because the components
covered in the Buried Piping and Tanks Surveillance Program are consistent with the
commodity group in GALL 2.3.

In LRA B.3.8, the applicant stated that the program elements will be enhanced to review and
update cathodic protection procedures and to install pressure taps and perform leak testing on
the underground fuel oil piping.  In RAI B.3.8-2, the staff asked the applicant to (a) discuss the
documentation of these enhancements (when will these enhancements be implemented and
how can the NRC ensure the enhancements will be implemented according to the LRA); and
(b) discuss the frequency of leak testing and why the leak testing is specified for the diesel fuel
oil piping but not other buried piping.  

In its response to RAI B.3.8-2a, the applicant stated that LRA UFSAR Supplement, Appendix A,
Subsection A.3.1.16, documents the commitment regarding implementation of these
enhancements.  The staff has confirmed the applicant’s documentation of its commitment as
shown in this safety evaluation below.

In its response to RAI B.3.8-2b, the applicant stated that currently, fuel oil piping leak-testing is
performed every 2 years.  This testing is an enhancement to the program since the pressure
taps for the piping from the diesel fuel oil storage tank to the day tanks had not yet been
installed at the time of the LRA submittal.  No leakage has been found in the underground
piping from the Unit 1 fuel oil storage tanks to Unit 2 tanks.  The applicant stated that based on
this OE 2 years is considered a reasonable frequency for the leak test.  Leak testing is specified
for the diesel fuel oil piping based on environmental concerns.  The applicant stated that the
leak test is not needed for the other buried piping in the scope of the inspection program
discussed in LRA Section B.3.12, because the other piping are in (1) the moderate pressure
SWS which has a high flow rate of water, (2) the site fire protection system which is maintained
at operating pressure and monitored while in standby conditions, or (3) the DSD, which is a
closed coolant system and fluid inventory is monitored periodically. 

The staff finds the applicant’s response to RAI B.3.8-2 acceptable because the applicant’s
commitment to enhance the surveillance program is documented in the UFSAR and the
leakage testing is an enhancement to the program, which is consistent with the GALL XI.M28.
  
In LRA B.3.8, the applicant has taken several exceptions to GALL XI.M28.  The applicant stated
that it uses the guidance in NACE RP-0169-76 in lieu of NACE RP-0169-96, as recommended
in GALL XI.M28.  The applicant stated that it will perform enhancements to review and update,
as necessary, cathodic protection procedures to ensure consistency with the 1996 NACE
standards.  In RAI B.3.8-3, the staff asked the applicant to show that the 1976 standards and
proposed enhancements satisfy the NACE 1996 standards and NACE Standard RP-0285-95
that are recommended in GALL XI.M28.

In its response to RAI B.3.8-3, the applicant stated that there are no buried tanks within this
program.  Thus, NACE Standard RP-0285-95, Corrosion Control of Underground Storage Tank
Systems by Cathodic Protection, is not applicable to this program.  The RNP cathodic
protection system protects buried fuel oil system piping and the external bottom surface of fuel
oil tanks that are in contact with the ground.  The planned enhancements to the program will
assure consistency with the GALL guidelines regarding NACE Standard RP-0169-96 to the
extent that this is possible with an existing cathodic protection system.



3-217

The staff finds the applicant’s response to RAI B.3.8-3 is acceptable because the applicant will
review and update its cathodic protection procedures to ensure consistency with GALL XI.M28
and NACE standards.  The staff also finds that there are no buried tanks within this program,
therefore, NACE Standard RP-0285-95 is not applicable.  

GALL XI.M28 recommends that the coating conductance versus time, or the current
requirement versus time, be monitored to provide an indication of the coating condition and
effectiveness of the cathodic protection system when compared to predetermined values.  In
LRA B.3.8, the applicant stated that the in-situ measurement of coating conductance is not
considered prudent due to the potential to cause coating damage.  The applicant also stated
that it has no documentation of initial coating conductance.  In RAI B.3.8-4, the staff asked the
applicant to provide parameters that will be monitored to assure the integrity of the coating on
the buried pipe.  

In its response to RAI B.3.8-4, the applicant stated that as noted in its response to RAI B.3.12-
3, the integrity of the coating on buried piping was established based on excavation and
inspection in the early 1990s.  In-situ measurement of coating conductance is not considered
prudent because it can increase the potential for coating damage during excavation and
measurement, and increase the potential for changing the local soil electrolytic conditions,
thereby stressing the coatings.   

The applicant monitors on a monthly basis rectifier output levels of voltage and amperage for
technical comparison of load changes.  The applicant maintains the cathodic protection system
rectifiers by inspecting and cleaning.  The applicant also performs troubleshooting of
unexpected changes.  Based on site experience, anomalies due to piping configuration
changes and other physical damage of installed protection equipment are most often
responsible for the changes in output values.  Therefore, it is possible to conclude that changes
in rectifier settings are due to damaged equipment and not due to coating degradation.  If no
physical damage or configuration changes are found (and changes to the rectifier settings are
needed), the onset of potentially adverse coating degradation may be occurring.  As
demonstrated by site experience, an investigation would follow to determine the best course of
action.  The applicant stated that PM is performed annually and determines the pipe-to-soil
potential at each anode.  This procedure is based on the criteria in RG 1.137, Section C.2.h. 
An independent assessment of this procedure has been performed using NACE RP-01-69
(1992 revision) as a basis for evaluating the cathodic protection system.

The staff finds the applicant’s response to RAI B.3.8-4 acceptable because the applicant will
perform PM annually and determine the pipe-to-soil potential at each anode.  This parameter
will provide an early indication of potential degradation of the protective coating.  The staff finds
that the applicant’s actions are consistent with GALL XI.M28 and NRC RG 1.137.
  
In RAI B.3.8-5, the staff asked the applicant to describe the cathodic protection system installed
and coating material used on the buried piping.  In its response to RAI B.3.8-5, the applicant
stated that the cathodic protection system in the RNP Units 1 and 2 was installed to protect the
light fuel oil piping and storage tanks from galvanic corrosion caused by interaction between soil
and piping/tanks.  Each unit has its own rectifier that incorporates an impressed current system. 
Each rectifier serves 21 anodes, which induce electron flow to the surrounding structures/piping
system.  The rectifiers are 240/80 volt AC to DC, air cooled, pad mounted, DC tap changing,
with a DC ammeter and voltmeter.  The anodes are 1-1/2-inch diameter with a 2-inch-diameter
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enlarged end for lead wire attachment.  Each anode is 60-inches long with a type CD Durichlor
51 high silicon chromium cast iron, pre-packaged within an 8-inch diameter by 84-inch long
canister, with 10 feet of #8 American Wire Gage stranded copper-type high molecular weight
polyethylene (HMWPE) lead wire.  The supply cable from the rectifier to the anodes, and return
cable from the piping to the rectifier, is #2 American Wire Gage stranded copper-type HMWPE
lead wire.  The HMWPE insulation for the lead wire and supply wire is approved for direct
burial.  

The cathodic protection system supply cable has been installed in a polyvinylchloride (PVC)
conduit at an approximate depth of 24-inches below grade (i.e., 24 inches below the base of the
concrete slab).  The PVC is encased in a 4-inch concrete protection barrier from anode to
anode.  This barrier is for protection against future excavations.  A 10-inch diameter concrete
anode box with a cast iron traffic-rated lid is utilized at each anode location for access to the
anode splices.  The negative terminal of a rectifier is connected to the piping system being
protected, and the positive terminal is connected to the strategically located anodes.  The
locations and installation are in accordance with the recommended practices in Section 8 of the
NACE Standard RP-01-69 (1983 revision). Electrical current flow can be adjusted by changing
the rectifier output voltage.  Current flow to each anode has a maximum current draw of one
amp.  

The cathodic protection system protects piping or vessels in contact with the soil, i.e., the 6-inch
pipe from the Unit 1 area to the diesel fuel oil storage tank, the bottom of the diesel fuel oil
storage tank, the 2-inch piping from the diesel fuel oil storage tank to the emergency diesel
generator day tanks, and the 1-1/2-inch and the 2-inch piping to the auxiliary boilers.  Plant
personnel monitor and test the cathodic protection system and adjust the rectifier current and
voltage, as necessary, to provide adequate protection to the fuel oil system.

The staff finds the applicant’s response to RAI B.3.8-5 acceptable because the cathodic
protection system in RNP is installed in accordance with NACE standards and, therefore, is
consistent with GALL XI.M28.

In RAI B.3.8-6, the staff asked the applicant to (a) discuss the condition of all buried pipes and
their coatings that are covered in this program, (b) provide data to show that the cathodic
protection system installed on the buried pipes will maintain its integrity and intended function
during the extended period of operation, and (c) discuss what controls are in place to allow the
cathodic protection system to operate beyond its effective period (e.g., 7 years).

In its response to RAI B.3.8-6a, the applicant stated that the cathodic protection system is
designed to protect the buried fuel oil piping, bottoms of the diesel fuel oil storage tank and the
three Unit 1 internal combustion turbine fuel oil tanks, and the Unit 1 vertical lighting oil tank
(not in LRA scope). The underground piping in the scope of this program is identified in the
RNP response to RAI B.3.8 -1.  Also, as noted in the RNP response to RAI B.3.12-3, NRC
Inspection Report 50-261/91-21 discussed the inspection results of the emergency diesel
generator fuel oil underground piping on March 27 and May 20, 1992.  The piping examination
demonstrated the piping coating was intact with no detectable piping degradation.

In its response to RAI B.3.8-6b, the applicant stated that the program described in LRA Section
B.3.8 consists of a cathodic protection system, which is a subsystem of the emergency diesel
generators.  This subsystem is completely separate from the emergency diesel generator and
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is not in scope of license renewal, and as such, it performs no license renewal intended
function. However, it is a system intended to protect the buried fuel oil piping from galvanic
corrosion.  The system is designed and installed in accordance with NACE standards, and is
operated, monitored, and maintained by procedure, and has a site history of making
improvements.  This provides assurance that it will operate throughout the extended period of
operation.

In its response to RAI B.3.8-6c, the applicant stated that currently it monitors rectifier output
levels monthly.  The monitoring procedure provides the method necessary to maintain the
cathodic protection system rectifiers by inspecting the output voltage and amperage for
technical comparison of load changes, and by cleaning to prevent rectifier damage.  Another
procedure performed annually determines pipe-to-soil potential.  This procedure is based on the
criteria in RG 1.137, Section C.2.h.  An independent assessment of this procedure has been
performed using the NACE Standard RP-01-69 (1992 revision) as a basis for evaluating the
cathodic protection system. Acceptance criteria are consistent with the NACE standard for pipe-
to-soil potential measurements.

The staff finds the applicant’s response to RAI B.3.8-6 acceptable because the applicant has
shown that its cathodic protection system is maintained consistent with NACE standards and
GALL XI.M28.

In LRA B.3.8, the applicant stated that it completed a hardware upgrade of the cathodic
protection system and established base line operating parameters.  In RAI B.3.8-7, the staff
asked the applicant to (a) discuss in detail the hardware upgrade and for which piping (discuss
whether the hardware upgrades satisfy the NACE standards), and (b) describe the base line
operating parameters (discuss whether any of the operating parameters have been examined
periodically and compared to the base line to determine the effectiveness of the cathodic
protection system). 

In its response to RAI B.3.8-7a, the applicant stated that these hardware upgrades were
completed in 1992 and were performed in response to the NRC finding as discussed in its
response to RAI B.3.12-4.  Additionally, the applicant’s response to RAI B.3.8-5 includes a
general description of the current cathodic protection system.  The upgrades included
replacement of 20 anodes, including the addition of one anode and the installation of a new
positive cable run in conduit. 

The buried cable is in a PVC conduit encased in a 4-inch concrete barrier for protection.  The
cable installation is 24-inches below the bottom of the concrete slab.  A 10-inch diameter
concrete anode box with cast iron traffic rated lid is installed at each anode, existing anodes
were abandoned in place and replacement locations were selected based on vendor
recommendations and specifications.  Work performed on the cathodic protection system was
done in accordance with vendor specifications, which were developed in accordance with
recommended practices in Section 8 of the NACE Standard RP-01-69 (1983 revision).  The
system design and performance was assessed in 1996 and 2001 by an independent company. 
In 2001, the criteria used to determine the system’s effectiveness were based on NACE
Standard RP-01-69 (1992 revision).  The assessment of the annual PM that determines pipe-to-
soil potential is discussed in more detail in the RNP response to RAI B.3.8-4.  

In its response to RAI B.3.8-7b, the applicant stated that the surveillance program with
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enhancements is consistent with the GALL program and identifies any differences as
exceptions. The baseline parameters and regular monitoring are described in the RNP
response to RAI B.3.8-4. The NACE standards identified in GALL and the parameters
described in GALL provide for periodic monitoring to determine effectiveness. 

The staff finds the applicant’s response to RAI B.3.8-7 acceptable because the applicant has
shown that its surveillance program is consistent with GALL XI.M28.  In addition, the program
has been upgraded in accordance with the NACE standards.

In RAI B.3.8-8, the staff asked the applicant to discuss whether there are other measures that
could detect system leaks before the leakage challenges the intended function of the system if
the leakage in the buried pipes is not detected by inspection via excavation.   In its response to
RAI B.3.8-8, the applicant stated that as discussed in its response to RAI B.3.8-2b, planned
enhancements include the performance of pressure testing for leakage.  The pressure taps
were recently installed during RFO 21 in 2002.  These enhancements support the confirmation
process and can be used to detect leakage in the underground pipe.  Currently, leak testing of
underground piping from the diesel fuel oil storage tank to the RAB is performed in accordance
with an RNP surveillance procedure, which meets the requirements of the ASME Code, Section
XI, Table IWD-2500-1, Item D2.10, and 10 CFR 50.55a(g).

The staff finds the applicant’s response to RAI B.3.8-8 acceptable because the enhanced
pressure testing meets the specifications of the ASME Code.

In LRA B.3.8, the applicant stated that the combined activities in this program and Buried Piping
and Tanks Inspection Program in LRA Section B.3.12 will manage aging effects on buried
piping and tanks.  However, the Buried Piping and Tanks Inspection Program is credited to
manage the aging effect of loss of material due to galvanic corrosion (corrosion caused by
dissimilar metal contacts), whereas the program in Section B.3.8 does not.  In RAI B.3.8-9, the
staff asked the applicant to clarify why galvanic corrosion is not included in LRA B.3.8.  In its
response to RAI B.3.8-9, the applicant stated that differences between activities in the
surveillance program and inspection program are discussed further in the RNP response to RAI
B.3.12-1.  As noted in LRA B.3.8, galvanic corrosion is not an applicable aging effect for the
components included in the Buried Piping and Tanks Surveillance Program.  Also, as stated in
LRA B.3.8, the surveillance program applies only to the fuel oil system.  Buried components of
the fuel oil system are the same material, therefore, galvanic corrosion is not applicable.

The staff finds the applicant’s response to RAI B.3.8-9 acceptable because the applicant has
clarified that the buried components in the fuel oil system have the same material, therefore,
galvanic corrosion (i.e., corrosion between dissimilar metals) is not applicable to the Buried
Piping and Tanks Surveillance Program.

3.3.2.3.4.3   UFSAR Supplement

In Section A.3.1.16 of the LRA, the applicant provides an UFSAR Supplement summary for the
Buried Piping and Tanks Surveillance Program which manages the aging effect of loss of
material for buried portions of the fuel oil system and bottoms of above ground fuel oil tanks. 
There are no buried tanks within this program.  The program includes an impressed current,
cathodic protection system.  Preventive measures to mitigate corrosion by protecting the
external surface of buried piping and components are performed under a different AMP, the
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Buried Piping and Tanks Inspection Program.  The Buried Piping and Tanks Surveillance
Program includes surveillance and monitoring of the cathodic protection system based on the
guidance of NACE-RP-0169-76.  Prior to the period of extended operation, the applicant will
perform the following—(1) a review will be performed to ascertain the need to update, as
necessary, administrative controls to ensure consistency with NACE Standard RP-0169-96
regarding acceptance criteria for the cathodic protection system, and (2) incorporate additional
leak testing provisions for underground piping.  

The staff finds that the summary in the UFSAR Supplement is consistent with Section B.3.8,
“Buried Piping and Tanks Surveillance Program,” and is, therefore, acceptable.

3.3.2.3.4.4  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.3.2.3.5  Above Ground Carbon Steel Tanks Program

3.3.2.3.5.1  Summary of Technical Information in the Application

The applicant describes its AMP for above ground carbon steel tanks in Section B.3.9 of the
LRA.  The applicant states that the program is consistent with GALL XI.M29, “Above Ground
Carbon Steel Tanks.”  The program is credited for aging management of exterior surfaces of
tanks in the fuel oil system at RNP.  The aging effect/mechanism of concern is loss of material
due to general corrosion.

As a result of its LR review, the applicant will enhance the program to assure that the external
surfaces of the fuel oil tanks are inspected periodically and to include, in the administrative
controls for the program, a section specifically addressing corrective actions. 

The applicant experienced corrosion on a Unit 1 internal combustion turbine fuel oil tank which
resulted in a loss of diesel fuel.  The applicant concluded that the diesel fuel spill was due to an
ineffective tank inspection program.  The frequency at which past tank inspections had been
performed could not be determined.  Had the tanks been receiving inspections on an on-going
basis, maintenance activities would have identified the potential for a leak.  The tanks are now
scheduled for inspections (external) on a five-year cycle.  The leak was caused by pitting on the
inside surface of the tank bottom.  Therefore, this OE is applicable to internal tank corrosion. 
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The applicant stated that corrosion of this type would be minimized by the Fuel Oil Chemistry
Program, as opposed to the Aboveground Carbon Steel Tanks Program. 

The applicant states that its Aboveground Carbon Steel Tanks Program differs from GALL
XI.M29 with respect to the following exception.  Thickness measurements are not performed on
tank bottoms to detect exterior corrosion because the tanks are protected from corrosion by the
cathodic protection system and the tanks are located on a layer of oily sand.  The applicant
states that the proposed use of cathodic protection and the oily sand used in the tank
foundation provide better protection against external corrosion of the tank bottoms than
thickness measurement of tank bottoms.

3.3.2.3.5.2  Staff Evaluation

In accordance with 10 CFR 54.21(a)(3), the staff reviewed the information included in 
LRA Section B.3.9 to ensure that the aging effects caused by corrosion will be adequately
managed so that the intended functions of affected aboveground carbon steel tanks will be
maintained consistent with the CLB throughout the period of extended operation.  The staff
confirmed the applicant’s claim of consistency during the AMP audit.  In addition, for RNP, the
staff determined whether the applicant properly applied the GALL program to its facility.

The 10 program attributes in GALL XI.M29 provide detailed programmatic characteristics and
criteria that the staff considers to be necessary to manage aging effects due to corrosion in the
above ground tanks.  Although the applicant did not provide the program attributes in LRA
Section B.3.9, the applicant has stated that the program attributes are consistent with those
specified in GALL XI.M29.  The applicant retains the program description on record at RNP. 

The staff has inspected the program onsite at RNP for acceptability and compared the
program’s 10 attributes to the 10 attributes described in GALL XI.M29.  Inspections of LRA
scoping analyses, AMRs, and AMPs are a normal part of the agency’s process for reviewing
LRAs.   Furthermore, the staff has reviewed the enhancements and exceptions to determine
whether the program remains adequate to manage the aging effects for which it is credited, and
reviewed the UFSAR Supplement to determine whether it provides an adequate description of
the revised program.  In letters dated April 28, and June 13, 2003, the applicant responded to
the staff’s RAI.  The staff’s RAI and the applicant’s responses are discussed as follows. 

In RAI B.3.9-1, the staff asked the applicant to discuss the components covered under the
program.  In its response to RAI B.3.9-1, the applicant stated that the components managed
under this program include diesel fire pump fuel oil tank and oil storage tank vent filter; DSD
fuel oil day tank and fuel oil tank; emergency diesel generator day tank vent filters, fuel oil day
tanks, and fuel oil storage tank; emergency operating facility diesel generator fuel oil day tank;
and Unit 1 internal combustion turbine tanks.  The staff finds the applicant’s response to RAI
B.3.9-1 acceptable because the components that are covered under the program are consistent
with the commodity group in GALL 2.3.

In LRA Section B.3.9, the applicant described an OE in which a loss of diesel fuel from the Unit
1 turbine fuel oil tank was detected as discussed above.  The root cause was attributed to
pitting corrosion on the inside surface of the tank.  In RAI B.3.9-2, the staff requested the
applicant to (a) provide details of the Unit 1 turbine fuel oil tank leak event (for example, discuss
the root cause of the pitting corrosion inside the tank), and (b) discuss whether there are other
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defense-in-depth measures that would detect the leak and alert the operator to take corrective
actions before the leakage challenges the intended function of the system.  Discuss the
consequences and safety significance of an undetected turbine fuel oil leak or leak in other fuel
oil tanks covered in this program, such as an emergency diesel fuel oil tank leak.  

In its response to RAI B.3.9-2a, the applicant stated that the leakage from the bottom of the
Unit No.1 lighting oil tank (on LR Drawing G-190204DLR, Sheet 3, it is identified as vertical
internal combustion turbine lighting oil tank) was caused from internal corrosion.  Consequently
this event is associated with LRA Section B.3.10, Fuel Oil Chemistry Program, which includes
periodic cleaning and internal inspection of the fuel oil tanks.  An impressed current cathodic
protection system is used to protect the external surface of tank bottoms as discussed in LRA
Section B.3.8, Buried Piping and Tanks Surveillance Program.  No other site-specific OE
relevant to the Aboveground Carbon Steel Tanks Program was identified.

The applicant also stated that during a routine fuel tank inspection on Unit No. 1, several pits
were discovered in the Unit 1 vertical lighting oil tank floor.  Three holes attributed to pitting
extended completely through the tank floor.  A section of the tank floor was removed to inspect
conditions under the tank.  The inspection revealed that the tank was positioned directly on the
ground, and soil conditions under the tank indicated a loss of diesel fuel from the tank.  The
three Unit 1 internal combustion turbine tanks are similar tanks.  These tanks are
administratively isolated from the Unit 1 lighting oil tank.  No through wall pitting was identified
in the Unit 1 internal combustion turbine fuel oil tanks, however, one tank experienced partial
pitting of the inside surface of the tank bottom and required repair.

The applicant did not identify a root cause of the pitting in the evaluation of the event.  However,
failure to detect the leak was attributed to an inadequate inspection frequency for the Unit No. 1
tanks.  No records of previous inspections were found.  Currently, the tanks are scheduled for
inspections on a 7-year cycle.

In its response to RAI B.3.9-2b, the applicant stated that the fuel oil tank leak was identified by
inspection and was not identified due to a loss of fuel oil inventory.  The tank inventory was
monitored frequently and no loss of fuel oil occurred that was significant in relation to RNP
nuclear safety.  Since the leakage did not result in a detectable loss of fuel oil inventory, and
the technical specifications governing fuel oil capacity were not violated, this event is not
considered safety significant.  The Unit 1 internal combustion turbine tanks and the Unit 2
diesel fuel oil storage tank have level instrumentation available for monitoring fuel oil inventory. 
The Unit 2 diesel fuel oil storage tank and the Unit 1 internal combustion turbine fuel oil tanks
are independent of each other, and have low level alarms in the RNP control room.  Technical
specifications govern the required surveillances that ensure the minimum required inventories
are satisfied.  The DSD fuel oil tank and dedicated shutdown diesel fuel oil day tank have a
local low level alarm on their annunciator panel, which would alert operations of low tank level. 
The diesel fire pump fuel oil tank level is verified weekly in accordance with surveillance
requirements.  The diesel day fuel oil day tank for the EOFTSC has a low level alarm on a local
annunciator panel that would alert operations to take action to investigate and remedy the
condition.

The staff finds the applicant’s response to RAI B.3.9-2 acceptable because the applicant
clarified the leakage event in the Unit 1 oil tank.  The applicant also stated that it inspects and
monitors the oil tanks to minimize the consequence of potential leakage event(s).  This is
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consistent with GALL XI.M29. 

In LRA Section B.3.9, the applicant stated that the Aboveground Carbon Steel Tank Program is
credited for the exterior surface of the carbon steel tanks.  In RAI B.3.9-3, the staff asked the
applicant to discuss how the integrity of the inside surface of the tank is assured in light of the
Unit 1 turbine fuel oil tank leak which was caused by the corrosion in the inside surface, and
this program covers only the outside surface of the tank.  In its response to RAI B.3.9-3, the
applicant stated that the AMP applicable to the inside of the fuel oil tanks is the Fuel Oil
Chemistry Program as discussed in LRA Table 3.3-1, Item 7, and Section LRA B.3.10, Fuel Oil
Chemistry Program.  The applicant clarified that the bottom of the leaking Unit 1 fuel oil tank
was repaired with fiberglass laminate.  

The staff finds the applicant’s response to RAI B.3.9-3 acceptable because the applicant has
indicated that LRA B.3.10, Fuel Oil Chemistry Program, will manage the aging effect in the
inside surface of the oil tanks and the staff has found LRA B.3.10 acceptable as discussed in
Section 3.3.2.3.6 of this SER.
  
In LRA Section B.3.9, the applicant stated that Unit 1 turbine fuel oil tank is scheduled for
inspections on a 5-year cycle.  However, GALL XI.M29 recommends system walkdowns during
each outage.   In RAI B.3.9-4, the staff asked the applicant to discuss (a) the inspection
frequency for all the above ground carbon steel tanks covered in this program in the extended
period of operation and provide the technical basis for the inspection frequency, and (b) the
inspection procedures in detail.  

In its response to RAI B.3.9-4a, the applicant stated that the 5-year inspection interval
discussed in LRA Section B.3.9 is referring to an internal inspection and not the walkdown that
satisfies the criteria in this program.  The internal cleaning and inspection satisfy the criteria of
LRA B.3.10, Fuel Oil Chemistry Program.  The current interval for internal inspections of the
Unit No. 1 fuel oil tanks is 7 years as discussed in the applicant’s response to RAI B.3.9-2a. 
The applicant stated that the walkdown of the external, exposed surfaces of carbon steel tanks
in the scope of this program during the extended period of operation will satisfy the frequency
criteria recommended in the “Monitoring and Trending” criterion of GALL XI.M29.  

In its response to RAI.3.9-4b, the applicant stated that the enhanced procedures to perform
walkdowns of the external surfaces of the tanks provide qualitative criteria to ensure aging
effects are at acceptable levels.  The focus of the walkdown is on prevention by ensuring
satisfactory condition of the external coatings on the surface of the tanks.  For tanks in contact
with the ground, the condition of caulking and sealants are observed to prevent water seepage
below the tank bottom.  If an unsatisfactory condition is identified, it is entered into the
corrective action program for evaluation and to determine appropriate corrective actions.  The
external surfaces of tanks in contact with the ground are also cathodically protected and
addressed by LRA Section B.3.8, Buried Piping and Tanks Surveillance Program, and the
applicant’s response to RAI B.3.10-10.  

The staff finds the applicant’s response to RAI B.3.9-4 acceptable because the applicant stated
that it performs walkdown inspection to ensure the satisfactory condition of the external coating
of the tanks and the Fuel Oil Chemistry Program will protect the inside surface of the tanks from
corrosion.  The applicant’s approach to tank inspection is consistent with GALL XI.M29.
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In LRA Section B.3.9, the applicant stated that its above ground tanks program takes an
exception to the Detection of Aging Effects and Acceptance Criteria in GALL XI.M29.  The
applicant will not perform thickness measurements on tank bottoms to detect exterior corrosion
as recommended in GALL XI.M29 because the tanks are protected from corrosion by the
cathodic protection system and the oily sand that is located underneath of the tanks.  In RAI
B.3.9-5, the staff asked the applicant to (a) discuss how the oily sand would prevent corrosion
of the tank bottom, (i.e., provide OE to show the success of the oily sand application, discuss
how the oily sand is situated underneath the tanks, discuss whether periodic inspections will be
performed to ensure the presence of the oily sand because the sand could be dispersed by the
force of nature), and (b) clarify whether the cathodic protection system has been installed in the
above ground tanks or will be installed at a future date.  If the cathodic system is currently in
place, describe its OE (e.g., condition of the coating).  Describe in detail the cathodic protection
system that is installed on the tanks.  

In its response to RAI B.3.9-5a, the applicant stated that its response to RAI 3.2.1-3 discusses
industry practices relating to oily sand.  As noted in that response, no credit for the oily sand
can be taken to prevent corrosion, and protection using oily sand is not needed since the
intrusion of water under the tanks is unlikely and the external surfaces of the tank bottoms are
protected by a cathodic protection system.  Oily sand was part of the installation of the flat
bottom tanks. The tanks are supported on a cylindrical concrete pad that surrounds and
contains the sand. The concrete support pads are raised a few inches above the floor of the
fuel oil tank containment pads.  Along with sealants, this geometry minimizes the chances of
seepage of water below the tank.  There is no access to the external surface of the tank
bottoms, and therefore no periodic inspections are performed.  As described in RNP response
to RAI B.3.9-2, a section of a tank bottom was inspected during the repair of a Unit No. 1 fuel
oil tank.  The presence of water or external corrosion was not identified.  The applicant has
changed LRA UFSAR Supplement, Section A.3.1.17, to note that oily sand is no longer
credited.  

In its response to RAI 3.9-5b, the applicant stated that there is no passive cathodic protection
inside the tanks and there are no current plans to install such protection.  The impressed
current cathodic protection system is installed and is discussed in LRA Section B.3.8, Buried
Piping and Tanks Surveillance Program.  The cathodic protection system is described in the
RNP response to RAI B.3.8-5.  The cathodic protection system protects the external surfaces of
buried fuel oil piping and the external surfaces of tanks that are in contact with the ground. 
Aspects of the RNP responses to RAIs B.3.9-2, B.3.9-3, and B.3.9-4 relate to the inside surface
of the above ground tanks.  LRA Section B.3.10, Fuel Oil Chemistry Program, describes the
activities that address the aging affects on the inside surfaces of the tank. 

The staff finds the applicant’s response to RAI B.3.9-5 acceptable because the applicant has
shown that the above ground oil tanks will be maintained satisfactorily under the Aboveground
Carbon Steel Tank Program, Fuel Oil Chemistry Program, and Buried Piping and Tanks
Surveillance Program.  These AMPs will monitor the structural integrity of the tanks covered in
LRA B.3.9. 

In LRA Section B.3.9, the applicant stated that the program will be enhanced to assure that
external surfaces of the fuel oil tanks are inspected periodically and to include corrective
actions.  In RAI B.3.9-6, the staff asked the applicant to discuss its documentation process of
these enhancements to ensure that its commitment is properly recorded.  The applicant
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responded that its commitment is documented in UFSAR Section A.3.1.17.  

The staff finds the applicant’s response to RAI B.3.9-6 acceptable because the staff has found
UFSAR A.3.1.17 acceptable as discussed below.  

3.3.2.3.5.3   UFSAR Supplement

In LRA Section A.3.1.17, the applicant provides a UFSAR supplement summary for the
Aboveground Carbon Steel Tanks Program which manages aging effects of loss of material for
external surfaces of fuel oil system tanks.  The program includes preventive measures to
mitigate corrosion by protecting the external surface of carbon steel components, per standard
industry practice, with protective paint or coating and with sealant or caulking, at the interface
with soil or concrete.  Visual inspections during periodic system walkdowns are performed to
monitor degradation of the protective paint, coating, caulking, or sealant.  For tanks in contact
with the ground, the tank sits on a layer of oily sand and a cathodic protection system is
provided.  These measures assure that degradation is not occurring and that the component
intended function will be maintained during the period of extended operation.  Prior to the period
of extended operation, the administrative controls for the program will be revised to indicate that
the external surfaces of the fuel oil tanks are to be inspected periodically and to incorporate
corrective action requirements.

The staff finds that the summary in the UFSAR supplement is consistent with LRA Section
B.3.9, “Above Ground Carbon steel Tanks Program,” and is, therefore, acceptable.

3.3.2.3.5.4  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.3.2.3.6  Fuel Oil Chemistry Program

3.3.2.3.6.1  Summary of Technical Information in the Application

The applicant discusses its AMP for fuel oil chemistry in LRA Section B.3.10, Fuel Oil
Chemistry Program.”  The applicant states that the program is consistent with GALL XI.M30,
Fuel Oil Chemistry,” with certain exceptions as discussed below.  The Fuel Oil Chemistry

Program is credited for managing the following aging effects in selected components in the fuel
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oil system at RNP—loss of material due to crevice, general, and pitting corrosion in carbon
steel and loss of material due to microbiological corrosion in carbon steel, copper alloys, and
SS.

As a result of its LR review, the applicant will enhance the program to (1) improve sampling and
de-watering of selected fuel oil storage tanks, (2) formalize existing practices for draining and
filling the diesel fuel oil storage tank periodically, (3) formalize bacteria testing for fuel oil
samples from various tanks, and (4) incorporate quarterly trending of fuel oil chemistry
parameters. 

The applicant initiated a number of condition reports that resulted in improvements to the Fuel
Oil Chemistry Program.  One condition report summarizes a 1995 review of industry issues and
how it relates to the RNP fuel oil system.  The applicant has ensured the delivery of a high
quality fuel supply to Unit 1 (and consequently to Unit 2 from Unit 1).  The condition report
provided a discussion of the measures taken to minimize biological growth in the diesel fuel oil
storage tank to reduce the potential for fouling and provided a basis for not requiring biocide
addition. As a follow-up to discovery of several through wall pits in the Unit 1 internal
combustion turbine lighting oil tank floor, the other three Unit 1 tanks were inspected, which are
within the scope of the LR . One tank showed severe pitting.  The other two tanks were found in
excellent condition.  The degraded tanks were repaired.  The Unit 1 tanks are inspected
periodically based on tank condition and corrective actions taken. 

Two additional events involved potential contamination of fuel oil.  One involved receipt of
contaminated fuel oil and resulted in a request for improved controls on carrier oil quality.  The
other event involved coating degradation and pitting corrosion to the diesel fuel oil storage tank
bottom, which has been repaired.  The maintenance rule documentation for the system includes 
laboratory results from oil sample testing.  The applicant had not identified adverse bacteria,
and results of chemical testing show bulk average oil conditions have always been within
specifications. 

The applicant also identified several differences between its Fuel Oil Chemistry Program and
GALL XI.M30.  The applicant determined that the differences result in no significant adverse
effects on the ability of the program to manage associated aging effects.  The applicant
determined that the Fuel Oil Chemistry Program, with the enhancements and exceptions
identified above, is consistent with GALL XI.M30.  

3.3.2.3.6.2  Staff Evaluation

In accordance with 10 CFR 54.21(a)(3), the staff reviewed the information included in LRA
Section B.3.10 to ensure that the aging effects associated with fuel oil chemistry will be
adequately managed so that the intended functions of affected SSCs will be maintained
consistent with the CLB throughout the period of extended operation.  The staff confirmed the
applicant’s claim of consistency during the AMP audit.  In addition, for RNP, the staff
determined whether the applicant properly applied the GALL program to its facility.

The 10 program attributes in GALL XI.M30 provide detailed programmatic characteristics and
criteria that the staff considers to be necessary to manage aging effects due to fuel oil
chemistry in the safety systems and components.  Although the applicant did not provide the
program attribute descriptions in LRA Section B.3.10, the applicant has stated that the program
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attributes for the Fuel Oil Chemistry Program are consistent with those specified in GALL
XI.M30.  The applicant retains the description of the Fuel Oil Chemistry Program on record at
RNP. 

The staff has inspected the Fuel Oil Chemistry Program on site at RNP for acceptability and
compared the program’s 10 attributes to the 10 attributes described in GALL XI.M30. 
Inspections of LRA scoping analyses, AMRs, and AMPs are a normal part of the agency’s
process for reviewing LRAs.  The staff’s inspection of the program verifies that the program
attributes are acceptable when compared to the corresponding program attributes in GALL
XI.M30. 

Furthermore, the staff reviewed the enhancements and exceptions and the applicant’s
justification to determine whether the program remains adequate to manage the aging effects
for which it is credited.   The staff reviewed the UFSAR Supplement to determine whether it
provides an adequate description of the revised program.  In letters dated April 28, and June
13, 2003, the applicant responded to the staff’s RAI.  The staff’s RAI and the applicant’s
responses are discussed as follows. 

In RAI B.3.10-1, the staff asked the applicant to specify each component and system that will
be covered by the Fuel Oil Chemistry Program.  In its response to RAI B.3.10-1, the applicant
stated that the fuel oil system includes the storage of fuel oil and supply piping systems to the
emergency DSD, dedicated shutdown diesel, and diesel fire pump.  The specific components
are discussed in Item 7 of LRA Table 3.3-1.  These components include diesel fire pump fuel oil
tank; dedicated shutdown diesel fuel oil day tank, fuel oil priming pumps, fuel oil pumps, and
fuel oil tank; emergency DG fuel oil day tanks, fuel oil duplex filters, fuel oil hand priming
pumps, and fuel oil storage tank; emergency operating facility DG fuel oil day tank, fuel oil
pump; EOF/TSC main storage tank; flow orifices/elements; fuel oil transfer pumps; Unit 1
internal combustion turbine tanks; and valves, piping, tubing, and fittings.   

The staff finds the applicant’s response to RAI B.3.10-1 acceptable because the applicant has
clarified the components that are covered under the Fuel Oil Chemistry Program and these
components are consistent with the commodity group of GALL 2.3.

In RAI B.3.10-2, the staff asked the applicant to discuss the enhancements to improve the
sampling and de-watering process, specify which storage tanks will be selected and which will
not be selected, and discuss the selection criteria.   In its response to RAI B.3.10-2, the
applicant stated that the basis for the selection of certain tanks was the review of current
practices and activities against the criteria found in the GALL program attributes.  The specific
enhancements are as follows.  

• Periodically take a bottom sample from the underground EOF/TSC main storage tank,
and analyze it for corrosion products and bacterial growth.

• Two methods currently exist for sampling the fuel oil in the DSD fuel oil tank.  Only one
would result in removing visible water.  Consequently, the enhancement is to ensure
that a check for visible water is performed and, if found, removed from the bottom of the
tank.

• Formalize current practices for bacteria testing for fuel oil.  This should include
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periodically obtaining bottom samples from the Unit 1 internal combustion turbine tanks,
diesel fuel oil storage tank, DSD fuel oil tank, diesel fire pump fuel oil tank, and the
EOF/TSC main storage tank.  

• Ensure that a check for visible water is performed and, if found, removed from the
bottom of the diesel fire pump fuel oil tank.

 
The staff finds the applicant’s response to RAI B.3.10-2 acceptable because the applicant’s
proposed enhancements to improve the sampling and de-watering process of fuel oil tanks are
consistent with GALL XI.M30. 

In LRA Section B.3.10, the applicant stated that it will formalize existing practices for draining
and filling the diesel fuel oil storage tank and bacteria testing for fuel oil samples from various
tanks.  In RAI B.3.10-3, the staff asked the applicant to discuss the formalization process and
briefly the procedures of bacteria testing.  In its response to RAI B.3.10-3, the applicant stated
that a procedure currently exists for draining and filling the diesel fuel oil storage tank.  The
applicant will add to this practice by establishing an acceptable frequency of performance.  A
Betz microbiological test kit has been used for identifying aggressive bacteria.  Additional
information about bacteria testing can be found in the applicant’s response to RAI B.3.10-10 in
this safety evaluation below.  

The staff finds the applicant’s response to RAI B.3.10-3 acceptable because the applicant’s
formalization process of testing bacteria in fuel oil tanks is consistent with GALL XI.M30.

In LRA Section B.3.10, the applicant discussed several events related to degraded fuel oil tank
and fuel oil contamination.  The applicant stated that no adverse bacteria had been identified
and results of chemical testing show bulk average oil conditions have always been within
specifications.  In RAI B.3.10-4, the staff asked the applicant to clarify which event(s) described
in LRA B.3.10 occurred specifically in RNP.  If there was a case of fuel oil contamination in
RNP, clarify whether it was caused by bacteria.  The staff also asked the applicant to discuss
the specifications to which the oil conditions were compared and discuss the acceptance criteria
of fuel oil.   

In its response to RAI B.3.10-4, the applicant stated that the events related to the degraded fuel
oil tank did not include contamination from bacteria.  In the first event, after fuel oil to the Unit 1
failed to light, the applicant discovered that the Unit 1 lighting fuel oil tank contained
contaminants that had resulted in filter clogging.  These contaminants were attributed to the fuel
oil supplier.  This tank is administratively isolated from the internal combustion turbine oil
storage tanks.   The second event involved coating degradation and pitting corrosion on the
internal bottom surface of the diesel fuel oil storage tank.  The internal inspection of the diesel
fuel oil storage tank performed during RFO 21 identified that the tank floor had a coating failure
and some corrosion pitting.  The coating on the tank walls, however, was reported to be in good
or excellent condition.  The applicant analyzed the corrosion products and found that oil at the
tank bottom contained water with relatively high chlorine concentrations.  

The applicant uses ASTM standards for its fuel oil conditions as discussed in its response to
RAI B.3.10-8.

The staff finds the applicant’s response to RAI B.3.10-4 acceptable because the applicant has
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clarified the fuel oil contamination and corrosion events.  With regard to the fuel oil conditions,
the staff finds that the ASTM standards that the applicant uses are acceptable (see staff’s
discussion in RAI B.3.10-8 below).  

In LRA Section B.3.10, the applicant identified several exceptions to GALL XI.M30.  One of the
exceptions is that the Fuel Oil Chemistry Program in RNP is used to manage aging effects on
all system components wetted” by fuel oil.  This results in additional materials in RNP being in
scope beyond those in the GALL Report.  In RAI B.3.10-5, the staff asked the applicant to
specify each of the additional materials beyond those in the GALL Report.  In its response to
RAI B.3.10-5, the applicant stated that its response to RAIs B.3.10-1 and B.3.10-10 apply to
RAI B.3.10-5.  LRA Table 2.3-25 provides additional information on the materials in scope.   

The staff reviewed the applicant’s responses to RAI B.3.10-1, RAI B.3.10-10, and LRA Table
2.3-25.  The staff finds that the additional materials covered in the program are acceptable
because they are consistent with the commodity group in GALL 2.3.

In LRA Section B.3.10, the applicant states that it deviates from the one-time inspection in
GALL VII.H1, “Diesel Fuel Oil System,” which specifies that for the internal surface of a carbon
steel tank, the Fuel Oil Chemistry Program be augmented by a one-time inspection in
accordance with GALL XI.M32, “One-Time Inspection.”  The applicant stated that a one-time
inspection of a small, elevated, diesel fire pump fuel oil tank and DG day tanks is not warranted
because the small tanks have limited access to the tank internals, making it impractical to clean
and perform a meaningful inspection.  The applicant stated that ultrasonic testing is also
considered inappropriate to detect small amounts of pitting in tanks constructed of carbon steel
that is measured in units of gauge thickness.  The applicant also stated that on the basis of
operating history, external tank and structure inspections are considered sufficient to identify
degradation in the tank walls.   

In RAI B.3.10-6, the staff asked the applicant to (a) discuss how the internal surface integrity of
the diesel fire pump fuel oil tank and DG day tanks can be validated if a one-time inspection will
not be performed on these tanks; (b) discuss degradation history of all tanks that contain fuel oil
that are in the scope of AMR,  (c) discuss how the external inspection of the fuel oil tanks can
assure the integrity of the inner surface of the tanks; (d) describe the external tank and
structural inspection procedures that the applicant will perform and the frequency of such
inspections; and (e) if ultrasonic testing is inappropriate to detect degradation in tanks, propose
other nondestructive examinations to inspect the inner surface of the tanks. 

In its response to RAI B.3.10-6a, the applicant stated that there is no history of failures of the
diesel fire pump fuel oil tank and DG day tanks.  The DG day tanks are sheltered inside the
RAB and not prone to condensation.  Fuel oil supplied to the day tanks is taken from a level
well above the bottom of the diesel fuel oil storage tank. Water is periodically checked and
removed from the emergency diesel day tanks, if found. Consequently, there is no reason to
suspect that the integrity of these day tanks is in question. 

The diesel fire pump fuel oil tank receives periodic shipments of fuel oil from a local supplier. It
is situated outdoors.  Currently, fuel oil is sampled periodically, but not from the bottom drain,
and there is no periodic requirement for checking for and removing water from the bottom drain.
Therefore, the applicant will perform a one-time ultrasonic test or other non-destructive test (or
inspection) of the internal surface of the diesel fire pump fuel oil tank in locations most
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susceptible to corrosion.  Testing will be accomplished prior to the beginning of the period of
extended operation.  If degradation is found, further actions will be evaluated under the
corrective action program.  The inspection of the diesel fire pump fuel oil tank will be performed
under LRA B.4.4, One-Time Inspection Program.  As a result of the above response, the
information in LRA Subsection A.3.1.31, One-Time Inspection Program, is modified to include a
one-time ultrasonic, or other non-destructive test, of the diesel fire pump fuel oil tank in
locations most susceptible to corrosion.

In its response to RAI B.3.10-6b, -6c, -6d, and -6e, the applicant stated that no failures were
identified in fuel oil tanks over a recent 10-year period in RNP.   The applicant stated that an
external inspection would not be expected to detect minor degradation on the inner surface of
the tanks.  However, it will identify minor leakage, which will precede the amount of degradation
that would challenge the structural integrity of the tank.  Formal inspections (see LRA Sections
B.3.9, B.3.15, and B.3.17) will involve a walkdown of the tanks and the area surrounding the
tanks.  In addition to formal inspections, plant operators on rounds and chemistry personnel
obtaining samples are able to identify such leakage.  Such leakage would be identified and
reported in the corrective action program.  

The staff finds the applicant’s response to RAI 3.10-6 acceptable because the applicant has
committed to perform a one-time inspection of the diesel fire pump fuel oil tank.  The DG day
tanks are located inside the RAB and not prone to condensation (see the above discussion). 
The applicant also has shown that it has formal inspections of the fuel oil tanks in RNP.  These
actions are consistent with GALL XI.M30.  

In LRA Section B.3.10, the applicant is taking exception to Detection of Aging Effects in GALL
XI.M30.  The applicant stated that ultrasonic thickness measurements of bottoms of large
storage tanks are not typically performed at RNP unless warranted by the level of coating
degradation and corrosion found during inspection.  In RAI B.3.10-7, the staff asked the
applicant to demonstrate how the thickness of the tank bottom will be verified without ultrasonic
measurements and discuss the current procedures in RNP in verifying tank bottom thickness. 
In its response to RAI B.3.10-7, the applicant stated that its response to RAI B.3.10-10 applies
to this question. 

The staff finds the applicant’s response to RAI B.3.10-10 is applicable to RAI B.3.10-7.  The
staff has found the applicant’s response to RAI B.3.10-10 acceptable (see discussion below); 
therefore, the issue in RAI B.3.10-7 is closed.   

In LRA Section B.3.10, the applicant proposed to use alternate standards and acceptance
criteria for fuel oil sampling in place of the standards recommended in GALL XI.M30.  GALL
recommends ASTM Standards D 1796, D 2709, D 4057, and modified D 2276.  In RAI B.3.10-
8, the staff asked the applicant to show that its alternate standards and acceptance criteria are
consistent with the ASTM standards.   In its response to RAI B.3.10-8, the applicant stated that
in RNP, fuel oil testing is based on ASTM D 1796-97, Standard Test Method for Water and
Sediment in Fuel Oils by the Centrifuge Method,” in lieu of ASTM D 2709 for determining water
and sediment using a centrifuge approach.  The applicant stated that ASTM D 1796-97 is
considered a more appropriate test for the fuel oil used at RNP.  The testing conducted using
ASTM D 1796 gives quantitative results, whereas D 2709 testing gives only pass-fail results;
therefore, the D 1796 method gives more descriptive information about the fuel oil condition
than the D 2709 method.  The discussion of ASTM D 4057 and D 2276 are discussed in the
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applicant’s response to RAI B.3.10-10.  

The staff finds the applicant’s response to RAI B.3.10-8 acceptable because the applicant will
use appropriate ASTM standards to test the fuel oil in RNP which is consistent with GALL
XI.M30.

In LRA Section B.3.10, the applicant states that it is taking exception to GALL XI.M30 regarding
fuel oil additives.  The applicant stated that based on operating history and fuel oil management
activities, biocides, biological stabilizers, and corrosion inhibitors are not necessary and are not
used in the fuel oil at RNP.  GALL XI.M30 states that the quality of fuel oil is maintained by
additions of biocides to minimize biological activity, stabilizers to prevent biological breakdown
of the diesel fuel, and corrosion inhibitors to mitigate corrosion.   In RAI B.3.10-9, the staff
asked the applicant to clarify how the quality of diesel fuel oil in RNP would be maintained
without these additives.  

In its response to RAI B.3.10-9, the applicant stated that there is no evidence to suggest that
additives would have precluded the degraded oil events.  The filter clogging event in the Unit 1
vertical lighting oil tank was caused by debris from a delivery truck and not caused by fuel oil
sediments or biological growth.  The other event was related to pitting on the bottom of the
diesel fuel oil storage tank and the origin of the aggressive environment for this occurrence was
not definitively established.  However, the primary corrosion preventive method is the tank’s
internal coating.  The degraded internal coating on the bottom of the tank has since been
replaced with an improved coating material.  The applicant reviewed condition reports over a
recent 10-year period and did not identify any events due to degraded fuel oil.  Considering that
additives such as biocides and stabilizers have not been used at RNP and that there is no
adverse site OE due to degraded fuel oil, the current methods are considered prudent and
acceptable.  Therefore, no fuel oil additives are considered necessary.

The staff finds the applicant’s response to RAI B.3.10-9 acceptable because, although the
applicant will not use fuel oil additives, the applicant has certain procedures that would protect
the quality of fuel oil as discussed in its response to RAI B.3.10-10.  In addition, the applicant
has shown that the inside surface of the tanks are being protected from corrosion by coating.

In RAI B.3.10-10, the staff asked the applicant to (a) discuss the exceptions to GALL XI.M30
and (b) to demonstrate that its Fuel Oil Chemistry Program is within the CLB.   

In its response to RAI B.3.10-10a, the applicant discussed the following exceptions to GALL
XI.M30.

Scope of Program: The applicant expanded the scope of the program to manage potential
aging effects in more components than the large storage tanks.  The focus in the GALL Report
is placed on large storage tanks, thereby maintaining the fuel oil quality and its associated
container.  The internal environments of the components in the fuel oil system are exposed to
the quality of fuel oil controlled under this program.  Fuel oil from the main storage tank is
drawn from a level above the bottom and is representative of the bulk average fluid conditions.
Consequently, the components downstream are being managed by the efforts taken to
maintain the quality of fuel oil.

Monthly surveillance testing requires a check for water in the emergency diesel generator day
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tanks.  To prevent biological growth, the surveillance requires that water be removed, if found.
Quarterly fuel oil samples are taken from the emergency diesel generator day tanks and are
tested for water and sediment.  The results indicate that fuel oil has remained within
specifications for water and sediment.

Preventive Actions:  Based on operating history and fuel oil management activities, the
applicant stated that biocides, biological stabilizers, and corrosion inhibitors are not necessary
and are not used in the fuel oil at RNP.  RNP shares fuel oil with Unit 1, which runs an internal
combustion turbine that uses significantly more fuel than the Unit 2 emergency diesel
generators.  This usage results in maintaining a relatively fresh supply of fuel oil.  The Unit 1
tanks are used as a repository for fuel oil when the Unit 2 diesel fuel oil storage tanks are
drained for periodic inspections and cleaning, as well as periodically refreshing the supply
between inspections.  This tends to maintain a relatively fresh supply of fuel oil immediately
available to the emergency DGs.  The dedicated shutdown DG fuel oil storage also receives its
fuel oil from Unit 1.  To date, site OE supports the viability of this process.

Parameters Monitored/Inspected, Detection of Aging Effects and Acceptance Criteria:  The
applicant has used alternate standards and acceptance criteria for fuel oil sampling at RNP in
place of the ASTM standards recommended in GALL XI.M30.  The standards being used at
RNP meet or exceed those recommended in GALL.  For example, ASTM Standard D 4057
recommended in GALL addresses industry practices for sampling techniques in large fuel oil
storage tanks in the petroleum industry.  These tanks are significantly larger than the tanks at
RNP.  NRC Inspection Report 91-21 discussed the methodology used in sampling the diesel
fuel oil storage tank at RNP. The method used at RNP of recirculating the oil within the tank
was shown to be equivalent to the industry standard to which RNP is committed (ASTM D 270-
1975).  The NRC was satisfied with the testing results, showing samples drawn using both
methods yielded “virtually identical results...This testing provided justification for the licensee to
obtain fuel oil storage tank samples by their existing methodology.”  ASTM D 2276 covers the
test method for determination of particulate contaminants in aviation turbine fuel using a field
monitor. 

Fuel oil is periodically sampled for suspended particulate using a procedure, which is an
equivalent laboratory test.  The test method is based on ASTM D 5452, which covers the
gravimetric determination by filtration of particulate contaminant in a sample of aviation turbine
fuel delivered to a laboratory.  This test provides equivalent results using a filter with pore size
of 0.8 µm.  This pore size (0.8 µm) is identified as the modified test method in GALL for the field
test.  Equivalency is established because the same filter size is being used as in the suggested
modification to the field test method.  Additionally, even though the test apparatus is different,
its location is in a controlled laboratory environment.  It would not be practical to use the
laboratory test setup in the field location.

Detection of Aging Effects:  Ultrasonic thickness measurements of bottoms on large storage
tanks are not typically performed at RNP unless warranted by the level of coating degradation
and corrosion found during inspection.  The Fuel Oil Chemistry Program addresses
management of the internal surfaces of the components within the fuel oil system.  The
response to this RAI is based on addressing loss of material due to corrosion mechanisms from
inside the tank.  The Aboveground Carbon Steel Tanks Program and the Buried Piping and
Tanks Surveillance Program address the external surfaces of these carbon steel tanks.
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Internal inspection of the diesel fuel oil storage tank is performed periodically based on a
maximum 10-year interval.  The inspection intervals stated in LRA Sections B.3.9 and B.3.10
for the Unit No. 1 tanks should have said,  internal inspections of the Unit 1 internal
combustion turbine tanks are performed periodically and meet the recommendations in
American Petroleum Institute (API) 653.” Internal surfaces are inspected for coating integrity.  If
coating integrity were compromised, additional inspections and appropriate testing would be
performed to determine the extent of damage.  However, if coatings are intact, then corrosion is
not anticipated and further testing would not be necessary.

In recent years, two of the Unit 1 internal combustion turbine tanks and the diesel fuel oil
storage tank experienced degradation due to pitting.  At that time, ultrasonic testing was done
to establish the bottom condition.  These tanks have since been repaired.  The most recent
tank repair was for the diesel fuel oil storage tank, which was repaired in fall 2002 during RFO-
21.  After the tank was drained, oil sludge was removed and the interior of the tank was
pressure washed with high temperature water and citrus degreaser.  The bottom of the tank
was also sponge jet blasted. Ultrasonic testing measurements were taken at several locations,
which established the condition of the tank bottom.  No weld repairs of the pitting were required
or performed.  Belzona Ceramic-R-Metal compound was applied to the tank bottom and on the
walls a few inches above the bottom. Provided this coating is shown to remain intact because of
it is an appropriate coating during subsequent tank inspections, corrosion is not anticipated and
no further ultrasonic testing would be necessary.  The 10-year inspection interval for the diesel
fuel oil storage tank has proven to be adequate for identifying aging effects before damage
occurs.

Monitoring and Trending:  A one-time ultrasonic test or other non-destructive test of the internal
surface of the diesel fire pump fuel oil tank will be performed in locations most susceptible to
corrosion.  Leakage from elevated tanks is readily observable.  Through-wall leakage would be
detected during operator rounds by external visual inspection of the tank, foundation, and dikes.

In its response to RAI B.3.10-10b, the applicant stated that in accordance with UFSAR Section
1.8.0 and Technical Specification 3.8.3, fuel oil is sampled for specific gravity, water and
sediment, viscosity, and cloud point as specified by the API.  These specifications are identified
in the technical specifications bases.  New fuel received for storage in the Unit No. 1 internal
combustion turbine fuel oil storage tanks is verified to meet the analysis limits prior to adding to
the Unit No. 1 internal combustion turbine tanks.  Unit No. 2 diesel fuel oil storage tank is
sampled every 31 days.  Accumulated water is checked for and removed from each fuel oil
storage tank every 31 days.

The enhancements that will be made to support operation during the extended period go
beyond the CLB at RNP.  One example of such an enhancement is the test for bacteria in the
diesel fuel oil storage tank.  This test is not a licensing requirement at RNP, but it is good
practice.  The laboratory uses a standard kit to periodically perform this test, and testing is done
to the manufacturer’s instructions.  Formalizing bacteria testing means to convert these
manufacturer’s instructions into formal laboratory procedures.  The enhancements associated
with de-watering tanks are discussed in the applicant’s response to RAI B.3.10-2.

The staff finds the applicant’s response to RAI B.3.10-10 acceptable because the applicant has
provided sufficient technical justification to show that the program, with exceptions and
enhancements, will manage adequately the aging effects for which the program is credited. 



3-235

3.3.2.3.6.3   UFSAR Supplement

In Section A.3.1.18 of the LRA, the applicant provides a UFSAR Supplement summary for the
Fuel Oil Chemistry Program which relies on a combination of surveillance and maintenance
procedures.  The applicant states that monitoring and controlling fuel oil contamination in
accordance with the guidelines of ASTM standards, and other activities in accordance with the
CLB, maintains the fuel oil quality.  Corrosion resulting from exposure to fuel oil contaminants,
such as water and microbiological organisms, is minimized by periodic inspection and cleaning
of tanks.  

As a result of the LR, the applicant will enhance administrative controls for the program to (a)
improve sampling and de-watering of selected storage tanks, (b) formalize existing practices for
draining and filling the diesel fuel oil storage tank periodically, (c) formalize bacteria testing for
fuel oil samples from various tanks, (d) incorporate quarterly trending of fuel oil chemistry
parameters, and (e) perform a one-time ultrasonic inspection or other non-destructive test of
the internal surface of the diesel fire pump fuel oil tank.  

The staff finds that the summary in the UFSAR Supplement is consistent with Section B.3.10,
Fuel Oil Chemistry Program.” and is, therefore, acceptable.

3.3.2.3.6.4  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.3.2.3.7  Buried Piping and Tanks Inspection Program

3.3.2.3.7.1  Summary of Technical Information in the Application

The applicant discusses it’s AMP for Buried Piping and Tanks Inspection in LRA Section
B.3.12, Buried Piping and Tanks Inspection Program.”  The applicant states that the AMP is
consistent with GALL XI.M34, Buried Piping and Tanks Inspection.”  The program is credited
for aging management of selected components in systems at RNP.  The aging
effect/mechanism of concern is loss of material due to crevice, general, microbiological, pitting,
and galvanic corrosion.  The applicant also has a Buried Piping and Tanks Surveillance
Program to manage the degradation of these components (see Section 3.3.2.3.4 of this SER).
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As a result of its LR, the applicant will enhance its program as follows—(1) incorporate a
requirement to ensure an appropriate as-found pipe coating and material condition inspection is
performed whenever buried piping within the scope of this program is exposed; (2) add
precautions to ensure backfill with material that is free of gravel or other sharp or hard material
that can damage the coating; (3) add a requirement that coating inspections be performed by
qualified personnel to assess coating condition; and  (4) add a requirement that a coating
engineer should assist in evaluation of any coating degradation noted during the inspection.

The applicant reported that leaks have occurred in the north service water header pipe that was
installed in 1984.  In July 1995, March 1998, and September 1998, the leaks were identified 
and repaired.  In a root cause evaluation, the applicant concluded the following—(1) the
environmental conditions found at the location of the north service water header are not
especially harsh.  The soil has high resistance, which restricts the current flow and consequent
corrosion; (2) the root cause of the March and September 1998, leaks was improper installation
of the tapecoat external wrapping. The root cause of the July 1995, leak was damage from
misoperation of a backhoe during initial installation of the piping; (3) regarding similar
situations/generic implications, other buried pipe on site has not exhibited exterior corrosion
such as experienced on the north service water header. The original service water piping has
the same type of coating used in the north service water header but has not exhibited a similar
tendency to leak. The reason for this is the assumption that the coating, when properly installed
and not damaged, effectively prevents external degradation.  

The applicant determined that the leaks can and have been detected on site and that
appropriate corrective actions have been taken.  Environmental conditions are not severe.  If
coating fails, there will be ample time to identify and repair leaks before catastrophic failure. 
Additionally, the number of leaks caused by external corrosion in buried pipe has been small
and limited to service water piping.  Based on plant OE summarized above, the applicant stated
that periodic excavations of buried piping for inspection are not warranted. 

The applicant states that its Buried Piping and Tanks Inspection Program differs from GALL 
XI.M34 in the following exceptions—(1) the program contains no buried tanks, (2) the program
includes additional components, (i.e., underground fuel oil system piping), (3) in addition to
carbon steel components, buried cast iron piping and fittings are included in this program; and
(4) the program includes galvanic corrosion as a potential aging mechanism.

3.3.2.3.7.2  Staff Evaluation

In accordance with 10 CFR 54.21(a)(3), the staff reviewed the information included in 
LRA Section B.3.12 to ensure that the aging effects caused by corrosion will be adequately
managed so that the intended functions of affected buried pipes will be maintained consistent
with the CLB throughout the period of extended operation.  The staff confirmed the applicant’s
claim of consistency during the AMP audit.  In addition, for RNP, the staff determined whether
the applicant properly applied the GALL program to its facility.

The 10 program attributes in GALL XI.M34 provide detailed programmatic characteristics and
criteria that the staff considers to be necessary to manage aging effects due to corrosion in the
buried piping.  Although the applicant did not provide the program attribute descriptions in LRA
Section B.3.12, the applicant has stated that the program attributes are consistent with those
specified in GALL XI.M34.  The applicant retains the program description on record at RNP. 
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The staff has inspected the program on site at RNP for acceptability and compared the
program’s 10 attributes to the 10 attributes described in GALL XI.M34.  Inspections of LRA
scoping analyses, AMRs, and AMPs are a normal part of the agency’s process for reviewing
LRAs.   Furthermore, the staff has reviewed the enhancements to determine whether the
program remains adequate to manage the aging effects for which it is credited, and reviewed
the UFSAR Supplement to determine whether it provides an adequate description of the
revised program.  In letters dated April 28, and June 13, 2003, the applicant responded to the
staff’s RAI.  The staff’s RAI and the applicant’s responses are discussed as follows.

The applicant stated that it will combine the Buried Piping and Tanks Inspection Program In
LRA B.3.12 and the Buried Piping and Tanks Surveillance Program in LRA B.3.8 to manage
aging effects associated with the buried piping and tanks.  In RAI B.3.12-1, the staff asked the
applicant to provide a list of all buried pipes that are covered under the inspection program and
discuss why LRA B.3.8 does not cover buried cast iron piping and fittings because LRA B.3.12
covers buried cast iron piping and fittings. 

In its response to RAI B.3.12-1, the applicant stated that the Buried Piping and Tanks
Inspection Program manages aging by relying on the integrity of the coatings to prevent
corrosion, and involves buried components within the scope of LR. The Buried Piping and
Tanks Surveillance Program in LRA B.3.8 manages aging by using an impressed current
cathodic protection system.  The fuel oil system is the only piping system at RNP that has such
a system.  The buried fuel oil piping is not cast iron.  The aspects relating to coating inspections
in LRA B.3.8 rely on the activities described under the program in LRA B.3.12.  

The applicant stated that LRA B.3.12 covers portions of the SWS, fire protection system, DSD
system, and fuel oil system that are buried underground.  The buried portion of the SWS and
fire protection system piping that are covered under LRA B.3.12 are highlighted in the
evaluation boundary drawings.  The DSD system has two small segments of its jacket water
system that are covered under LRA B.3.12.  The fuel oil piping covered under LRA B.3.12 is
discussed in the staff’s safety evaluation of LRA B.3.8.  

The staff finds the applicant’s response to RAI 3.12-1 acceptable because the components that
are covered in the inspection program are within the appropriate commodity group specified in
GALL 2.3.  The applicant also clarified the difference between the buried piping and tanks
surveillance program and inspection program.

In LRA B.3.12, the applicant stated that leaks have occurred in the north service water header
pipe in July 1995, March 1998, and September 1998.  The applicant also stated that other
buried pipes on site have not exhibited exterior corrosion such as experienced on the north
service water header.  In RAI B.3.12-2, the staff asked the applicant to (a) discuss how the
exterior condition of other buried pipes could be assured unless the applicant performed an
inspection via excavation of each buried pipe,  (b) discuss how leaks in north service water
header were detected, and (c) discuss how leaks can be detected in the buried fuel oil system
piping without excavation.

In its response to RAI B.3.12-2a and -2b, the applicant stated that the corrosion on the north
service water header resulted from holidays which was caused by installation.  The leakage
from the header was detected by standing surface water appearing above the pipe.  There have
been no similar site experiences with other buried piping in the service water or fire protection
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systems.  
The applicant stated that excavation and inspection of buried pipe is not required by the GALL
program.  It requires inspection when buried pipe is excavated for any reason.  As stated in
LRA B.3.12, RNP is consistent with the approved GALL program.  If during inspections, there is
an indication that coating is degraded, then the appropriate corrective actions will be
determined under the corrective action program, which will address aspects such as the
degraded condition and additional inspection requirements.

The exterior inspection of the SWS piping involved only the affected portion of the north service
water header.  When the radwaste building was erected, the north service water header had to
be rerouted.  Three leaks have occurred in the north service water header in the section of pipe
that was installed in 1984.  The root cause of the March and September 1998 leaks is improper
installation of the tapecoat external wrapping.  The root cause of the July 1995 leak was caused
by the misoperation of a backhoe during initial installation.  Subsequently, this portion of the
service water piping was raised above ground level.  

In its response to RAI B.3.12-2c, the applicant stated that comparisons of fuel oil system flow
totalizers located at each end of the buried piping from Unit 1 to the fuel oil storage location at
Unit 2 can be used to monitor for a loss of fuel oil.  Additionally, pressure testing of buried pipe
assists in identifying underground leaks in the fuel oil system.  The applicant monitors for
underground fuel oil leakage to assure compliance with environmental permits and regulations.
Minor leakage is expected to have essentially no impact on the system intended function.
Regarding excavation of buried piping for the sole purpose of inspection, the applicant
recognizes the potential for damaging or stressing coatings on buried piping and the impact it
has on changing the electrochemical nature of the soil.  The statements regarding leakage in
LRA B.3.12 only refer to the scope of water systems included in the inspection program and
make no inferences regarding fuel oil piping.  Leak detection in fuel oil piping is discussed in the
applicant’s response to RAI B.3.8-2b which discusses the pressure testing used to monitor for
leakage in the buried fuel oil piping.  

The staff finds the applicant’s response to RAI B.3.12-2 acceptable because the applicant has
clarified their intentions to inspect buried pipe when it is excavated for any reason and perform
pressure testing of the fuel oil system, which will satisfy GALL XI.M34.

In LRA B.3.12, the applicant stated that periodic excavations of buried piping for inspection are
not warranted.  In RAI B.3.12-3 and RAI B.3.12-4, the staff asked the applicant that (a) if
periodic excavations of buried piping are not warranted, discuss the frequency of excavating
inspection for each of the buried pipes covered under this program; and (b) discuss the
inspection history and results of all buried pipes covered under this program.  If a buried pipe
covered under this program has never been inspected since the commercial operation of the
plant, demonstrate that each buried pipe is within its design specifications and its structural
integrity is acceptable prior to and during the extended period of operation.

In its response to RAI B.3.12-3a and RAI B.3.12-4, the applicant stated that the inspection
frequency for buried piping will depend primarily on maintenance and modification activities.
There are no schedule frequencies for excavations.  If during maintenance, degraded pipe
coatings are identified, then an appropriate sample would be determined based on engineering
judgment and other relevant OE.  LRA Section B.3.12 provides summary-level OE regarding
leakage in buried pipe due to corrosion from the external environment.  
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In its response to RAI B.3.12-3b, the applicant stated that in GALL XI.M34, it is stated that ...
Buried piping and tanks are inspected when they are excavated during maintenance.  The
inspections are performed in areas with the highest likelihood of corrosion problems, and in
areas with a history of corrosion problems.  However, because the inspection frequency is plant
specific and also depends on the plant OE, the applicant’s proposed inspection frequency is to
be further evaluated for the extended period of operation...”  As noted in LRA B.3.12, the site
OE and the high soil resistance are the basis for not performing scheduled inspections. 

Additionally, the SWS can tolerate some leakage and still achieve its safety function.  A jockey
pump normally maintains the site fire protection system headers at normal operating pressure. 
The inability of the jockey pump to maintain header pressure would provide notice of potential
leakage in buried fire protection piping.  Monthly checks of the DSD jacket water system
expansion tank would reveal loss of jacket water system integrity and provide a means to detect
leakage in DSD buried piping.  

The applicant stated further that in NRC Inspection Report 50-261/91-21, the NRC staff
concluded that :  ...Actions taken and closure was based on inspection results of the EDG fuel
oil underground piping on March 27 and May 20, 1992.  The piping examination demonstrated
the piping coating was intact with no detectable piping degradation.  The licensee (CP&L)
concluded from this sample that the underground fuel oil piping had not degraded by galvanic
corrosion.  Additionally, the licensee completed a hardware upgrade of the cathodic protection
system and was establishing base line operating parameters.  The NRC found that the
technical staff demonstrated a good knowledge level of the system operation and design.  The
inspector concluded the licensee had accomplished appropriate actions to verify the integrity of
the underground fuel oil piping and had upgraded the cathodic protection system to an operable
status...”

The staff finds the applicant’s response to RAI B.3.12-3 and RAI B.3.12-4 acceptable because
the applicant has provided sufficient technical basis to support its opportunistic inspection of
buried piping.  The applicant’s opportunistic inspection is consistent with GALL XI.M34. 

In LRA B.3.12, the applicant stated that if coating fails, there will be ample time to identify and
repair leaks before catastrophic failure.  In RAI B.3.12-5, the staff asked the applicant to (a)
discuss how much time is allowed for the operator to identify the pipe leak and take corrective
actions before the leak in any of the buried pipe would challenge the intended function of the
system,  (b) discuss the potential for the operator to safely shutdown the plant given a leak has
occurred in a buried pipe, and (c) discuss the consequence and safety significance of a
catastrophic failure in each of the buried piping systems.  

In its response to RAI B.3.12-5a, the applicant responded that there will be ample time to
identify and repair leaks before catastrophic failure because of its OE with leakage in the SWS. 
The failures experienced to date were due to localized failures of the external coating of buried
pipes. The bare spot or pipe material exposed by the defect in the coating becomes the anode,
and the large intact coating area becomes the cathode.  The local spot is preferentially
attacked, resulting in a through-wall defect.  Due to the concentrating effects of galvanic
corrosion, the damage is very localized, and the adjacent piping with intact coatings is usually
not damaged at all, which is the reason that the overall pipe retains its structural integrity.  The
leakage becomes detectable long before the localized openings can expand to the extent to
weaken the pipe structurally.  
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The applicant stated that catastrophic failure of piping has been associated with cracking.  Loss
of material, not cracking, is the aging affect associated with this program.  Catastrophic failure
due to loss of material would require corrosion over large portions of the piping causing a loss
of overall structural integrity.  The GALL program prescribes the use of inspection when
maintenance is performed as a means of detecting degradation of pipe coating, which could
lead to unacceptable amounts of loss of material.  The acceptance of this approach is
dependent on site history.  RNP’s site history shows that the soil has high resistivity and is not
especially harsh. This has led to very few buried pipe failures.  As noted above, localized
damage would most likely be identified by indications of leakage or a loss of pressure in the
system.  On this basis, the inspection program is well suited to prevent catastrophic overall
structural integrity. 

In its response to RAI B.3.12-5b, the applicant stated that the aging management for the buried
piping will have a high likelihood of preventing such catastrophic failure.  Additionally, it should
be noted that exterior coating is “non-Q” even though the pipe itself is Q”.  This is standard
industry practice that reflects the fact that the pipe does not lose its safety function if the
exterior coating fails.  Based on the above, expected leakage resulting from coating failures will
be small and will not affect the ability of operations personnel to safely shut down the plant.  

In its response to RAI B.3.12-5c, the applicant stated that plant abnormal and emergency
operating procedures provide instructions for mitigating a catastrophic failure of the SWS. 
However, such failures are considered extremely unlikely given the plant operating history and
the proposed AMP.

The staff finds the applicant’s response to RAI B.3.12-5 acceptable because the applicant has
shown that the catastrophic failure in the buried piping is low and that the operator has
sufficient time and training to shut down the plant safely.  This is consistent with GALL XI.M34. 

In LRA B.3.12, the applicant stated that the inspection program will be enhanced by adding
certain requirements.  In RAI B.3.12-6, the staff asked the applicant to discuss the
documentation process of these enhancements to assure that the commitments will be properly
implemented during the extended period of operation and that the documentation will be
available for future NRC inspection.  In its response to RAI B.3.12-6, the applicant stated that
its commitment is documented in LRA UFSAR Supplement, Subsection A.3.1.20.  The staff
finds the applicant’s response to RAI B.3.12-6 acceptable because the staff has reviewed the
UFSAR as discussed below and finds the commitment and associated documentation
acceptable.

In LRA B.3.12, the applicant states that the objective of the inspection program is to prevent,
monitor, and mitigate exterior corrosion of the buried piping and tanks.  However, the program
does not address the integrity of the inside surface of the buried pipes.  The staff understands
that LRA B.3.10, Fuel Oil Chemistry Program, manages the aging effects on the inside surface
of the buried fuel oil pipes; however, the Fuel Oil Chemistry Program does not specify the
inspection of the inside surface of the buried fuel oil pipes.  In RAI B.3.12-7, the staff asked the
applicant to (a) discuss whether the Buried Piping and Tanks Inspection Program covers the
inspection of the inside surface of the buried pipes, (if not, discuss whether there is an
inspection program to ensure the integrity of the inside surface of the buried pipes); and (b)
discuss the potential of corrosion occurring on the inside surface of the buried pipes.
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In its response to RAI B.3.12-7, the applicant stated that LRA B.3.12 does not cover inspection
of the inside surfaces of buried pipe, and no such inspection program is proposed for aging
management of buried fuel oil piping.  The applicant stated that, however, the Fuel Oil
Chemistry Program manages the aging mechanisms associated with the inside surfaces of fuel
oil piping and components.  With respect to internal surfaces, buried piping is subjected to
conditions that are substantially similar to aboveground piping. The Fuel Oil Chemistry Program
ensures the quality of the fuel oil by periodic sampling of fuel oil and by removing water from
the bottom of the storage tank if any is found, and checks for aggressive bacteria.  The
program also credits periodic cleaning and inspections of large storage tanks.  Prior to entering
the buried pipe, fuel oil is drawn from the storage tanks well above the tank bottom.  The fuel oil
velocities in the tank are insufficient to entrain water into the supply piping, therefore, water
would not be present in the piping system components.  During search of site OE, the applicant
did not identify any leakage or deleterious condition due to aging mechanisms associated with
internal surfaces of carbon steel fuel oil pipes, fittings, and valves.   

The staff finds the applicant’s response to RAI B.3.12-7 acceptable because the applicant has
shown that the inside surface of the buried fuel oil piping is adequately monitored for
degradation by the Fuel Oil Chemistry Program in LRA B.3.10.  The staff has found the Fuel Oil
Chemistry Program acceptable as discussed in Section 3.3.2.3.6 of this SER.

3.3.2.3.7.3   UFSAR Supplement

In Section A.3.1.20 of the LRA, the applicant provides an UFSAR Supplement summary for the
Buried Piping and Tanks Inspection Program which manages the aging effect of loss of
material for buried components in RNP systems.  There are no buried tanks in this program. 
The program includes preventive measures to mitigate corrosion by protecting the external
surface of buried piping and components by use of, for example, coating or wrapping.  The
program includes visual examinations of buried components when they are made accessible by
excavation for maintenance or for some other reason.  Prior to the period of extended
operation, the program will be enhanced to (1) incorporate a requirement to ensure an
appropriate as-found pipe coating and material condition inspection is performed whenever
buried piping within the scope of this program is exposed, (2) add precautions to ensure backfill
with material that is free of gravel or other sharp or hard material that can damage the coating,
(3) add a requirement that coating inspection shall be performed by qualified personnel to
assess its condition, and (4) add a requirement that a coating engineer should assist in
evaluation of any coating degradation noted during the inspection.  

The staff finds that the summary in UFSAR Supplement A.3.1.20 is consistent with LRA Section
B.3.12 and is, therefore, acceptable.

3.3.2.3.7.4  Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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



3-242

description of the program, as required by 10 CFR 54.21(d).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.3.2.4  Aging Management of Plant-Specific Components

The following sections provide the results of the staff’s evaluation of the adequacy of aging
management for components in each of the auxiliary systems.

3.3.2.4.1  Sampling Systems

3.3.2.4.1.1  Summary of Technical Information in the Application

The description of the sampling system can be found in Section 2.3.3.1 of this SER.  The
passive, long-lived components in this system that are subject to an AMR are identified in LRA
Table 2.3-7.  The components, aging effects, and AMPs are provided in LRA Tables 3.3-1 and
3.3-2. 

Aging Effects

Components of the sampling systems are described in Section 2.3.3.1 of the submittal as being
within the scope of LR, and subject to an AMR.  Table 2.3-7, on page 2.3-31 of the LRA, lists
individual components of the system including closure bolting, valves, piping, tubing, and
fittings.  Closure bolting and external surfaces of carbon steel components are identified as
being subject to loss of material due to boric acid corrosion from exposure to borated water
leaking from adjacent system or component containing borated treated water.  Carbon steel,
SS, and nickel-based alloy exposed to the reactor coolant water or oxygenerated water are
subject to fatigue, cracking, and growth due to SCC and IGSCC, and loss of material due to
crevice or pitting corrosion.  Exposure of aluminum to ambient air and gas, and borated water
leakage is identified as being subject to loss of material due to aggressive chemical attack,
crevice corrosion, and pitting corrosion.  Carbon steel components are identified as being
subject to loss of material due to general, pitting, and crevice corrosion.  Exposure of SS
components to ambient air has no aging effects.  

Aging Management Programs

The following AMPs are utilized to manage aging effects in the sampling systems.

� Water Chemistry Program (B.2.2)
� Boric Acid Corrosion Program (B.3.2)
� One-Time Inspection Program (B.4.4)

The valves, piping, and fittings in the primary sampling system are also covered by TLAAs to
address fatigue.
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A description of these AMPs is provided in Appendix B of the LRA and the TLAAs are
discussed in Section 4.3.1 of the LRA.  

3.3.2.4.1.2  Staff Evaluation 

Aging Effects

The staff reviewed the information in Tables 2.3-7, 3.3-1 and 3.3-2. for the sampling systems. 
During its review, the staff determined that additional information was needed to complete its
review. 

By letter dated February 11, 2003, the staff issued RAI 3.3-2 pertaining to the aging effects and
AMP of the closure bolting in several of the auxiliary systems in the LRA.  The staff’s evaluation
of the applicant’s response is documented in Section 3.3.2.5.2 of this SER, and is characterized
as resolved.

By letter dated February 11, 2003, the staff issued RAI 3.3-3 related to the assumptions made
in the Discussion” column of aging effects for carbon steel externally exposed to indoor not-air-
conditioned, containment air, and air-gas environment.  The staff’s evaluation of the applicant’s
response is documented in Section 3.3.2.5.3 of this SER, and is characterized as resolved.

On the basis of its review of the information provided in the LRA and the additional information
included in the applicant’s response to the above RAIs, the staff finds that the aging effects that
result from contact of the sampling systems’ SSCs to the environments described in Tables 2.3-
7, 3.3-1, and 3.3-2 are consistent with industry experience for these combinations of materials
and environments.  Therefore, the staff finds that the applicant has identified the appropriate
aging effects for the materials and environments associated with the components in the
sampling systems.

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the sampling
systems.

� Water Chemistry Program (3.0.3.3)
� Boric Acid Corrosion Program (3.0.3.4)
� One-Time Inspection Program (3.0.3.9)

These AMPs are credited for managing the aging effects of several components in other
structures and systems and are, therefore, considered common AMPs.  The staff has evaluated
these common AMPs and found them to be acceptable for managing the aging effects
identified for the sampling systems.  The staff's evaluation of these AMPs is documented in
Sections 3.0.3.3, 3.0.3.4, and 3.0.3.9 of this SER, respectively.  

The fatigue of the primary sampling system components is addressed by the TLAAs in Section
4.3.1 of the LRA, Reactor Coolant and Associated System Fatigue.”  This TLAA is evaluated in
Section 4.3 of this SER.

After evaluating the applicant’s AMR for each of the components in the sampling systems, the
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staff evaluated the AMPs and the TLAA listed above to determine if they are appropriate for
managing the identified aging effects for this system.  For those components identified in Table
3.3-1 of the LRA, the staff verified that the applicant credited the AMPs recommended by the
GALL Report.  For the components identified in LRA Table 3.3-2 , the staff verified that the
applicant credited AMPs that are appropriate for the identified aging effects.  

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs and
TLAA to manage the aging effects for the materials and environments associated with the
sampling systems.  In addition, the staff finds the associated program descriptions in the
UFSAR Supplement to be acceptable to satisfy 10 CFR 54.21(d).

3.3.2.4.1.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and AMPs and TLAA credited for managing the aging effects, for components in
the sampling systems, such that there is reasonable assurance that the component intended
functions will be maintained consistent with the CLB for the period of extended operation.

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplement provides an adequate program description of the AMPs and TLAA
credited for managing aging in the sampling systems to satisfy 10 CFR 54.21(d).

3.3.2.4.2  Service Water System

3.3.2.4.2.1  Summary of Technical Information in the Application

The description of the SWS can be found in Section 2.3.3.2 of this SER.  The passive,
long-lived components in this system that are subject to an AMR are identified in LRA Table
2.3-8.  The components, aging effects, and AMPs are provided in LRA Tables 3.3-1 and 3.3-2. 

Aging Effects

Components of the SWS are described in Section 2.3.3.2 of the submittal as being within the
scope of LR, and subject to an AMR.  Table 2.3-8, on page 2.3-33 of the LRA, lists individual
components of the system including closure bolting, flow orifices/elements, service water
booster pumps, service water pumps, service water supply header strainers, valves, piping,
tubing, and fittings.  Closure bolting and external surfaces of carbon steel and low-alloy steel
components are identified as being subject to loss of material due to boric acid corrosion from
exposure to borated water leaking from adjacent system or component containing borated
treated water.  Exposure of aluminum to ambient air and gas, and borated water leakage, is
identified as being subjected to loss of material due to aggressive chemical attack, and crevice
and pitting corrosion.  

The LRA identifies that carbon steel, galvanized steel, cast iron, and copper in air are subject to
loss of material due to general external corrosion, and carbon steel and low-alloy steel in
dripping boric acid are subject to loss of material due to boric acid corrosion.  The LRA also
identifies that SS, carbon steel, cast steel, cast iron, aluminum, copper alloy, and aluminum
bronze in raw water and treated water are subject to loss of material due to general, pitting,
and/or crevice corrosion, galvanic corrosion, MIC, biofouling, buildup of deposits, and/or
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selective leaching.  Carbon steel and copper alloy components exposed to raw water are
identified as being subject to loss of material due to erosion.  Buried carbon steel is subject to
loss of material due to general corrosion, crevice corrosion, pitting corrosion, galvanic
corrosion, and MIC.  Exposure of SS l components to ambient air has no aging effects.  

Aging Management Programs

The following AMPs are utilized to manage aging effects in the SWS.

� Boric Acid Corrosion Program (B.3.2)
� Open-Cycle Cooling Water System Program (B.3.5)
� One-Time Inspection Program (B.4.4)
� Selective Leaching of Materials Program (B.4.5)
� Systems Monitoring Program (B.3.17)
� Preventive Maintenance Program (B.3.18)
� Above-ground Carbon Steel Tank Inspection Program (B.3.9)
� Buried Piping and Tanks Inspection Program (B.3.12)

A description of these AMPs is provided in Appendix B of the LRA.  

3.3.2.4.2.2  Staff Evaluation 

Aging Effects

The staff reviewed the information in Tables 2.3-8, 3.3-1 and 3.3-2  for the SWS.  During its
review, the staff determined that additional information was needed to complete its review. 

By letter dated February 11, 2003, the staff issued RAI 3.3-2 pertaining to the aging effects and
AMP of the closure bolting in several of the auxiliary systems in the LRA.  The staff’s evaluation
of the applicant’s response is documented in Section 3.3.2.5.2 of this SER, and is characterized
as resolved.

By letter dated February 11, 2003, the staff requested, in RAI 3.3-5, the applicant to clarify
whether any of the auxiliary systems components for which the Preventive Maintenance
Program are credited may rely on the monitoring of leakage.  In addition, the applicant was
requested to provide a discussion of the operating history of these components to demonstrate
that the applicable aging effects will be adequately managed prior to the loss of their intended
functions.  The staff’s evaluation of the applicant’s response is documented in Section 3.3.2.5.5
of this SER, and is characterized as resolved.

On the basis of its review of the information provided in the LRA and the additional information
included in the applicant’s response to the above RAIs, the staff finds that the aging effects that
result from contact of the SWS SSCs to the environments described in Tables 2.3-8, 3.3-1, and
3.3-2 are consistent with industry experience for these combinations of materials and
environments.  Therefore, the staff finds that the applicant has identified the appropriate aging
effects for the materials and environments associated with the components in the SWS.

Aging Management Programs
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The applicant credited the following AMPs for managing the aging effects in the SWS.

� Boric Acid Corrosion Program (3.0.3.4)
� Open-Cycle Cooling Water System Program (3.0.3.7)
� One-Time Inspection Program (3.0.3.9)
� Selective Leaching of Materials Program (3.0.3.10)
� Systems Monitoring Program(3.0.3.12)
� Preventive Maintenance Program (3.0.3.13)
� Above-ground Carbon Steel Tank Inspection Program (3.3.2.3.5)
� Buried Piping and Tanks Inspection Program (3.3.2.3.7)

With the exception of the Above-ground Carbon Steel Tank Inspection Program and the Buried
Piping and Tank Inspection Program, these AMPs are credited for managing the aging effects
of components in several structures and systems and, therefore, are considered common
AMPs.  The staff has evaluated these common AMPs and found them to be acceptable for
managing the aging effects identified for this system.  These common AMPs are evaluated in
Sections 3.0.3.4, 3.0.3.7, 3.0.3.9, 3.0.3.10, 3.0.3.12, and 3.0.3.13 of this SER.  The Above-
ground Carbon Steel Tank Inspection Program and the Buried Piping and Tank Inspection
Program have been evaluated and found to be appropriate for this system.  The Above-ground
Carbon Steel Tank Inspection Program and the Buried Piping and Tank Inspection Program are
discussed in Sections 3.3.2.3.5 and 3.3.2.3.7 of this SER, respectively.

The staff asked several RAIs related to the Above-ground Carbon Steel Tank Inspection
Program (RAIs B.3.9-1 thru B.3.9-5) and the Buried Piping and Tank Inspection Program (RAIs
B.3.12-1 thru B.3.12-7).  All RAIs have been satisfactorily resolved.  The details of the staff’s
evaluation of these RAIs are discussed in Sections 3.3.2.3.5 and 3.3.2.3.7 of this SER,
respectively. 

After evaluating the applicant’s AMR for each of the components in the SWS, the staff
evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects for this system.  For those components identified in Table 3.3-1 of the
LRA, the staff verified that the applicant credited the AMPs recommended by the GALL Report. 
For the components identified in LRA Table 3.3-2, the staff verified that the applicant credited
AMPs that are appropriate for the identified aging effects.  

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the SWS.  In
addition, the staff finds the associated program descriptions in the UFSAR Supplement to be
acceptable to satisfy 10 CFR 54.21(d).

3.3.2.4.2.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and AMPs credited for managing the aging effects, for components in the SWS,
such that there is reasonable assurance that the component intended functions will be
maintained consistent with the CLB for the period of extended operation.

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplement provides an adequate program description of the AMPs credited
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for managing aging in the SWS to satisfy 10 CFR 54.21(d).

3.3.2.4.3  Component Cooling Water System

3.3.2.4.3.1  Summary of Technical Information in the Application

The description of the CCW system can be found in Section 2.3.3.3 of this SER.  The passive,
long-lived components in this system that are subject to an AMR are identified in LRA Table
2.3-9.  The components, aging effects, and AMPs are provided in LRA Tables 3.3-1 and 3.3-2. 

Aging Effects

Components of the CCW system are described in Section 2.3.3.3 of the submittal as being
within the scope of LR, and subject to an AMR.  Table 2.3-9, on  pages  2.3-34 and 2.3-35, of
the LRA lists individual components of the system including CCW heat exchanger (HX) shell,
tube sheet, and tubing, closure bolting, component cooling pumps, CCW surge tank, flow
orifices/elements, hot leg sample HX shell and tubing, non-regenerative HX shell and tubing,
pressurizer liquid sample HX shell and tubing, PRZ steam sample HX shell and tubing, rod
drive cooling system cooler tubing, sample vessel HX  shell and tubing, spent fuel pool cooling
HX shell and tubing, SG blowdown HX shell and tubing, waste gas compressor cooler tubing
and shell, valves, piping, tubing, and fittings.  Closure bolting and external surfaces of carbon
steel and low-alloy steel components are identified as being subject to loss of material due to
boric acid corrosion from exposure to borated water leaking from adjacent system or
component containing borated treated water.   

The LRA identifies that carbon steel and copper in air are subject to loss of material due to
general external corrosion, and carbon steel and low-alloy steel in dripping boric acid are
subject to loss of material due to boric acid corrosion.  The LRA also identifies that SS, carbon
steel, and copper alloy in raw water and treated water are subject to loss of material due to
general, pitting, and/or crevice corrosion, galvanic corrosion, MIC, biofouling, buildup of
deposits, and/or selective leaching.  Carbon steel and copper alloy components exposed to raw
water are identified as being subject to loss of material due to erosion.  The LRA identifies that
copper alloy components exposed to treated water (including steam) or air are subject to loss of
heat transfer due to fouling of surfaces.  Exposure of SS components to ambient air has no
aging effects.  

Aging Management Programs

The following AMPs are utilized to manage aging effects in the CCW system.

� Boric Acid Corrosion Program (B.3.2)
� Open-Cycle Cooling Water System Program (B.3.5)
� Closed-Cycle Cooling Water System Program (B.2.5)
� One-Time Inspection Program (B.4.4)
� Preventive Maintenance Program (B.3.18)

A description of these AMPs is provided in Appendix B of the LRA.  
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3.3.2.4.3.2.  Staff Evaluation 

Aging Effects

The staff reviewed the information in Tables 2.3-9, 3.3-1, and 3.3-2 for the CCW system. 
During its review, the staff determined that additional information was needed to complete its
review. 

By letter dated February 11, 2003, the staff issued RAI 3.3-2 pertaining to the aging effects and
AMP of the closure bolting in several of the auxiliary systems in the LRA.  The staff’s evaluation
of the applicant’s response is documented in Section 3.3.2.5.2 of this SER, and is characterized
as resolved.

By letter dated February 11, 2003, the staff requested, in RAI 3.3-5, the applicant to clarify
whether any of the auxiliary systems components for which the Preventive Maintenance
Program are credited may rely on the monitoring of leakage.  In addition, the applicant was
requested to provide a discussion of the operating history of these components to demonstrate
that the applicable aging effects will be adequately managed prior to the loss of their intended
functions.  The staff’s evaluation of the applicant’s response is documented in Section 3.3.2.5.5
of this SER, and is characterized as resolved.

On the basis of its review of the information provided in the LRA and the additional information
included in the applicant’s response to the above RAIs, the staff finds that the aging effects that
result from contact of the CCW system SSCs to the environments described in Tables 2.3-9,
3.3-1, and 3.3-2 are consistent with industry experience for these combinations of materials and
environments.  Therefore, the staff finds that the applicant has identified the appropriate aging
effects for the materials and environments associated with the components in the CCW system.

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the CCW system.

� Boric Acid Corrosion Program (3.0.3.4)
� Open-Cycle Cooling Water System Program (3.0.3.7)
� Closed-Cycle Cooling Water System Program (3.0.3.8)
� One-Time Inspection Program (3.0.3.9)
� Preventive Maintenance Program (3.0.3.13)

These AMPs are credited for managing the aging effects of components in several structures
and systems and, therefore, are considered common AMPs.  The staff has evaluated these
common AMPs and found them to be acceptable for managing the aging effects identified for
this system.  These common AMPs are evaluated in Sections 3.0.3.4, 3.0.3.7, 3.0.3.8, 3.0.3.9,
and 3.0.3.13 of this SER. 

After evaluating the applicant’s AMR for each of the components in the CCW system, the staff
evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects for this system.  For those components identified in Table 3.3-1 of the
LRA, the staff verified that the applicant credited the AMPs recommended by the GALL Report. 
For the components identified in LRA Table 3.3-2, the staff verified that the applicant credited
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AMPs that are appropriate for the identified aging effects.  

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the CCW system. 
In addition, the staff finds the associated program descriptions in the UFSAR Supplement to be
acceptable to satisfy 10 CFR 54.21(d).

3.3.2.4.3.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and AMPs credited for managing the aging effects, for components in the CCW
system, such that there is reasonable assurance that the component intended functions will be
maintained consistent with the CLB for the period of extended operation.

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplement provides an adequate program description of the AMPs credited
for managing aging in the CCW system to satisfy 10 CFR 54.21(d).

3.3.2.4.4  Chemical and Volume Control System

3.3.2.4.4.1  Summary of Technical Information in the Application

The description of the chemical and volume control system (CVCS) can be found in Section
2.3.3.4 of this SER.  The passive, long-lived components in this system that are subject to an
AMR are identified in LRA Table 2.3-10.  The components, aging effects, and AMPs are
provided in LRA Tables 3.3-1 and 3.3-2. 

Aging Effects

Components of the CVCS are described in Section 2.3.3.4 of the submittal as being within the
scope of LR, and subject to an AMR.  Table 2.3-10, on pages 2.3-37 and 2.3-38, of the LRA
lists individual components of the system including charging pump HX shell, regenerative HX
shell and cover, charging pump HX tubing, charging pump HX water box, charging pump lube
tanks, charging pump suction stabilizers and pulsation dampeners, charging pump(s), closure
bolting, excess letdown HX shell and cover, excess letdown HX tubing, flow orifices/elements,
regenerative HX tubing, shell and cover, seal injection filter, seal return filter, seal water HX
shell and cover, seal water HX tubing, control volume tank, and valves, piping, tubing, and
fittings.  

Closure bolting and external surfaces of carbon steel components in RCS and in indoor plant
air are identified as being subject to loss of material due to boric acid corrosion from exposure
to borated water leaking from adjacent systems, or loss of material due to general corrosion,
cracking initiation, and growth due to cyclic loading and SCC.  The LRA identifies that carbon
steel in air is subject to loss of material due to general external corrosion and boric acid
corrosion.  The LRA also identifies that several carbon steel and SS components in RC water or
treated water (including steam) are also subject to fatigue and cracking initiation and growth
due to SCC.  Carbon steel, SS, copper alloy, and nickel-based alloys in treated water (including
steam) are subject to loss of material due to general, pitting and crevice corrosion, and galvanic
corrosion due to dissimilar metals.  The LRA identifies the carbon steel, SS, and copper alloys
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in treated water (including steam) are subject to loss of heat transfer due to fouling of heat
transfer surfaces.  The LRA also identifies the CASS in RC water is subject to loss of fracture
toughness due to thermal aging embrittlement.  The LRA does not identify any aging effects for
SS, or copper alloys in air, or for carbon steel, copper alloys, or SS in lubricating oil.

Aging Management Program

The following AMPs are utilized to manage aging effects in the CVCS.

� ASME Section XI Inservice Inspection, Subsections IWB, IWC, and IWD (B.2.1)
� Water Chemistry Program (B.2.2)
� Boric Acid Corrosion Program (B.3.2)
� Bolting Integrity Program (B.3.4)
� Closed-Cycle Cooling Water System Program (B.2.5)
� One-Time Inspection Program(B.4.4)
� Systems Monitoring Program (B.3.17)
� Preventive Maintenance Program (B.3.18)

The charging pumps, lube tanks, excess letdown Hx shell and cover/ tubing, flow
orifices/elements, regenerative HX tubing, shell, and cover, seal injection filter, seal return filter,
valves, piping, tubing and fittings are also covered by TLAAs to address fatigue.

A description of these AMPs is provided in Appendix B of the LRA and the TLAAs are
discussed in Section 4.3.1 of the LRA.  

3.3.2.4.4.2  Staff Evaluation 

Aging Effects

The staff reviewed the information in Tables 2.3-10, 3.3-1, and 3.3-2 for the CVCS.  During its
review, the staff determined that additional information was needed to complete its review. 

In Row Number 14 of LRA Table 3.3-1, the applicant identified the loss of material from crevice,
general, and pitting corrosion as an aging effect/mechanism for carbon steel and SS
components in treated water environment in the CVCS.  The applicant further indicated that the
applicable AMP is the RNP’s Closed-Cycle Cooling Water System Program (AMP B.2.5).  The
staff reviewed the AMP B.2.5 and found that CVCS is not within the scope of AMP B.2.5. 
Similarly, Row Number 8 of Table 3.3-1 for HXs in CVCS is not within the scope of AMP B.2.5. 
By letter dated February 11, 2003, the staff requested, in RAI 3.3.4-6, the applicant to explain
these discrepancies.

In its response dated April 28, 2003, the applicant clarified that, in addition to the systems listed
in AMP B.2.5, the AMP B.2.5 is credited for managing aging effects for components interfacing
with the CCW system.  This includes components in the RHR system, SI system, and CVCS,
which are cooled by the CCW system.

On the basis of its review, the staff finds the applicant’s response acceptable because the aging
effects for components in question are now within the scope of AMP B.2.5 by this applicant’s
clarification.  The staff considers the issues related to RAI 3.3.4-6 to be resolved.
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In LRA Table 2.3-10 for CVCS, the applicant did not identify Row Number 4 of the LRA Table
3.3-1 as an item in AMR results for charging pump in CVCS.  The applicant described its bases
for excluding the aging effect of cracking in the Discussion” column of Table 3.3-1, Row
Number 4.  By letter dated February 11, 2003, the staff requested, in RAI 3.3.4-7, the applicant 
to provide OE to support the stated bases for excluding the cracking due to SCC for the RNP
CVCS charging pump.  

In its response dated April 28, 2003, the applicant stated  that RNP reviewed industry and plant-
specific OE to support and validate the AMR methodology and the resulting aging
effects/mechanisms. The general methodology is described in LRA Section 3.3.1.2 for Auxiliary
Systems.  The applicant stated that, although GALL does identify cracking” as an applicable
aging effect for the high-pressure pump casing, the RNP LR review of industry OE has
identified only one case of cracking in a charging pump casing.  This case was identified in
NRC IN 80-38, Cracking in Charging Pump Casing Cladding.”  This cracking was specific to a
different type of charging pump manufactured by the Pacific Pumps Division of Dresser
Industries.  These pumps were carbon steel with SS cladding welded to the inner surface, and
the cracking was in the weld and was attributed to high-cycle vibration.  The RNP CVCS uses
union reciprocating type pumps with SS casings.  Therefore, this aging effect was deemed not
applicable as a result of the OE review.  

The applicant also stated that, at RNP, cracking was identified in the C” charging pump bore
hole.  This was caused by high hoop-stresses in the cylinder wall due to improperly fitted
cylinder inserts.  The maintenance practices were changed to use more exacting tolerances. 
This failure was therefore not considered an aging concern for properly maintained charging
pumps.  The applicant indicated that no other instances of cracking were identified in the OE
review.

The applicant further stated that as stated in LRA Table 3.3-1, Row Number 4, a temperature
criterion of >140 �F is used as the threshold for susceptibility of austenitic SSs to SCC.  This is
based upon industry experience and industry guidance. The RNP AMR includes a review of
industry and site OE.  No instances were identified that would bring this temperature threshold
into question.

On the basis of its review, the staff finds the applicant’s response reasonable and acceptable
because the applicant’s bases for excluding the aging effects of cracking in the RNP CVCS
charging pump are consistent with the industry and site OE.  The staff considers the issues
related to RAI 3.3.4-6 to be resolved.

On the basis of its review of the information provided in the LRA and the additional information
included in the applicant’s response to the above RAIs, the staff finds that  the aging effects
that result from contact of the CVCS SSCs to the environments described in Tables 2.3-10,
3.3-1, and 3.3-2 are consistent with industry experience for these combinations of materials and
environments.  Therefore, the staff finds that the applicant has identified the appropriate aging
effects for the materials and environments associated with the components in the CVCS.

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the CVCS.
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� ASME Section XI Inservice Inspection, Subsections IWB, IWC, and IWD (3.0.3.2)
� Water Chemistry Program (3.0.3.3)
� Boric Acid Corrosion Program (3.0.3.4)
� Bolting Integrity Program (3.0.3.6)
� Closed-Cycle Cooling Water System Program (3.0.3.8)
� One-Time Inspection Program (3.0.3.9)
� Systems Monitoring Program (3.0.3.12)
� Preventive Maintenance Program (3.0.3.13)

These AMPs are credited for managing the aging effects of components in several structures
and systems and, therefore, are considered common AMPs.  The staff has evaluated these
common AMPs and found them to be acceptable for managing the aging effects identified for
this system.  These common AMPs are evaluated in Sections 3.0.3.2, 3.0.3.3, 3.0.3.4, 3.0.3.6,
3.0.3.8, 3.0.3.9, 3.0.3.12, and 3.0.3.13 of this SER.  

The fatigue of the CVCS components is addressed by the TLAAs in Section 4.3.1 of the LRA,
Reactor Coolant and Associated System Fatigue.”  This TLAA is evaluated in Section 4.3 of

this SER.

After evaluating the applicant’s AMR for each of the components in the CVCS system, the staff
evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects for this system.  For those components identified in Table 3.3-1 of the
LRA, the staff verified that the applicant credited the AMPs recommended by the GALL Report. 
For the components identified in LRA Table 3.3-2, the staff verified that the applicant credited
AMPs that are appropriate for the identified aging effects.  

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs and
TLAAs to manage the aging effects for the materials and environments associated with the
CVCS.  In addition, the staff finds the associated program descriptions in the UFSAR
Supplement to be acceptable to satisfy 10 CFR 54.21(d).

3.3.2.4.4.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and AMPs and TLAA credited for managing the aging effects, for components in
the CVCS, such that there is reasonable assurance that the component intended functions will
be maintained consistent with the CLB for the period of extended operation.

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplement provides an adequate program description of the AMPs and TLAA
credited for managing aging in the CVCS to satisfy 10 CFR 54.21(d).

3.3.2.4.5  Instrument Air System

3.3.2.4.5.1  Summary of Technical Information in the Application

The description of the instrument air (IA) system can be found in Section 2.3.3.5 of this SER. 
The passive, long-lived components in this system that are subject to an AMR are identified in
LRA Table 2.3-11.  The components, aging effects, and AMPs are provided in LRA Tables
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3.3-1 and 3.3-2. 

Aging Effects

Components of the IA system are described in Section 2.3.3.5 of the submittal as being within
the scope of LR, and subject to an AMR.  Table 2.3-11, on page 2.3-39, of the LRA lists
individual components of the system including closure bolting, IA filters, IA regulator
body/bonnet, valves, piping, tubing, and fittings.  Closure bolting and external surfaces of
carbon steel components are identified as being subject to loss of material due to boric acid
corrosion from exposure to borated water leaking from adjacent system or component
containing borated treated water.  Elastomers and miscellaneous piping components are
identified as being subject to change in material properties, hardening, cracking, and loss of
strength due to elastomer degradation and loss of material due to various degradation
mechanisms from exposure to ambient air and gas, treated water (including steam), and
borated water leakage.  Exposure of aluminum to ambient air and gas, and borated water
leakage is identified as being subject to loss of material due to aggressive chemical attack,
crevice and pitting corrosion.  Exposure of SS, aluminum, and copper alloy components to
ambient air has no aging effects.  

Aging Management Programs

The following AMPs are utilized to manage aging effects in the IA system.

� Boric Acid Corrosion Program (B.3.2)
� Preventive Maintenance Program (B.3.18)

A description of these AMPs is provided in Appendix B of the LRA.  

3.3.2.4.5.2  Staff Evaluation 

Aging Effects

The staff reviewed the information in Tables 2.3-11, 3.3-1, and 3.3-2 for the IA system.  During
its review, the staff determined that additional information was needed to complete its review. 

In Table 3.3.1, Row Number 18, the applicant stated that the components in the IA system at
RNP contains clean, dried air.  The applicant also stated that the aging mechanisms in the
GALL Report are not applicable to the RNP IA system because moisture is controlled.  It should
be noted that in the IA system, components that are located upstream of the air dryers are
generally exposed to wet air/gas environment and, therefore, may be subject to aging effect of
loss of material due to general and pitting corrosion.  In addition, it is reasonable to assume that
components downstream of the dryers are exposed to dry air/gas environment.  However, this
may not be supported by the OE.  For an example, NRC IN 87-28, Air Systems Problems at
U.S. Light Water Reactors,” provides the following.  A loss of decay heat removal and
significant primary system heat up at Palisades in 1978 and 1981 were caused by water in the
air system.”  This experience implies that the air/gas system downstream of the dryer may not
be dry.  By letter dated February 11, 2003, the staff requested, in RAI 3.3.5-8, the applicant to
provide the technical basis for not identifying loss of material as an aging effect for these
components, including a discussion of the plant specific OE related to components that are
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exposed to IA environment to support its conclusion.

In its response dated April 28, 2003, the applicant clarified that associated with the RNP IA 
compressors are Atlas Copco adsorption type desiccant dryers, both capable of producing dry
air with a dew point less than 0 �F.  The dryer operates with continuous regeneration, utilizing
air that bypassed the compressor after-cooler.  This air is still hot and unsaturated and is used
to regenerate the drum by evaporating the moisture adsorbed through the drying process.  The
desiccant dryer is efficient in removing moisture and is capable of design dew points of less
than 0 �F.  The lower dew point for compressed air will prevent condensation and buildup of
foreign material in air operated valves.   

The applicant further stated that dry air is provided by the IA system by design of the
compressors and air dryers.  Dry air quality is maintained during operation by a program of
preventive and post-maintenance testing and operator actions.  Dry air quality is demonstrated
by the trouble free operation of the downstream instruments and components, as indicated by
plant OE discussed below.

Quarterly testing is performed to verify IA dew point using PM procedures, and is also
performed after maintenance on the air dryers using post maintenance testing procedures.  The
IA dew point is verified to be less than 0 �F by measurement at four locations in the IA system. 
Operations personnel verify on a shiftly basis that the IA receivers contain dry air. 

The applicant indicated that OE since the installation of the D” high capacity IA compressor
was examined to identify potential negative trends with respect to IA quality.  Work orders for
the IA filters downstream of the air receivers, upstream of the main steam isolation valves
MSIVs), and upstream of the main steam power-operated relief valves (PORVs) were reviewed
to identify potential occurrences of problems that might be associated with poor air quality, such
as moisture.  No such occurrences were identified. Work orders for a representative sample of
downstream components were reviewed, and no occurrences were identified of problems that
might be associated with poor IA quality.

The applicant concluded that loss of material was not identified as an aging effect for IA
components subject to AMR based on the dry air delivered by the IA system downstream of the
air dryers.  Dry air is provided by system design, and is maintained by system operation and
testing requirements.  Dry air is further demonstrated by a review of plant specific OE related to
components that are exposed to the IA environment.  

On the basis of its review, the staff finds the applicant’s response acceptable because the
applicant’s system design, PM, and testing procedures resulted in dry air quality that is
demonstrated by trouble free operation of the downstream instruments and components, as
indicated by plant OE.  The staff considers the issues related to RAI 3.3.4-8 to be resolved.

By letter dated February 11, 2003, the staff issued RAI 3.3-2 pertaining to the aging effects and
AMP of the closure bolting in several of the auxiliary systems in the LRA.  The staff’s evaluation
of the applicant’s response is documented in Section 3.3.2.5.2 of this SER, and is characterized
as resolved.

By letter dated February 11, 2003, the staff issued RAI 3.3-3 related to the assumptions made
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in the Discussion” column of aging effects for carbon steel externally exposed to indoor not-air-
conditioned, containment air, and air-gas environment.  The staff’s evaluation of the applicant’s
response is documented in Section 3.3.2.5.3 of this SER, and is characterized as resolved.

On the basis of its review of the information provided in the LRA and the additional information
included in the applicant’s response to the above RAIs, the staff finds that the aging effects that
result from contact of the IA system SSCs to the environments described in Tables 2.3-11,
3.3-1, and 3.3-2 are consistent with industry experience for these combinations of materials and
environments.  Therefore, the staff finds that the applicant has identified the appropriate aging
effects for the materials and environments associated with the components in the IA system.

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the IA system.

� Boric Acid Corrosion Program (3.0.3.4)
� Preventive Maintenance Program (3.0.3.13)

These AMPs are credited for managing the aging effects of several components in other
structures and systems and are, therefore, considered common AMPs.  The staff has evaluated
these common AMPs and found them to be acceptable for managing the aging effects
identified for the IA system.  The staff's evaluation of these AMPs is documented in Sections
3.0.3.4 and 3.0.3.13 of this SER, respectively.  

After evaluating the applicant’s AMR for each of the components in the IA system, the staff
evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects for this system.  For those components identified in Table 3.3-1 of the
LRA, the staff verified that the applicant credited the AMPs recommended by the GALL Report. 
For the components identified in LRA Table 3.3-2, the staff verified that the applicant credited
AMPs that are appropriate for the identified aging effects.  

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the IA system.  In
addition, the staff finds the associated program descriptions in the UFSAR Supplement to be
acceptable to satisfy 10 CFR 54.21(d).

3.3.2.4.5.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and AMPs credited for managing the aging effects, for components in the IA
system, such that there is reasonable assurance that the component intended functions will be
maintained consistent with the CLB for the period of extended operation.

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplement provides an adequate program description of the AMPs credited
for managing aging in the IA system to satisfy 10 CFR 54.21(d).
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3.3.2.4.6  Nitrogen Supply/Blanketing System

3.3.2.4.6.1 Summary of Technical Information in the Application

The description of the nitrogen supply/blanketing system can be found in Section 2.3.3.6 of  this
SER.  The passive, long-lived components in this system that are subject to an AMR are
identified in LRA Table 2.3-12.  The components, aging effects, and AMPs are provided in LRA
Tables 3.3-1 and 3.3-2.

Aging Effects

Table 2.3-12 of the LRA listed individual components in the nitrogen supply/blanketing system
that are within the scope of LR and subject to AMR.  The components include closure bolting,
flow orifices/elements, pressurizer (PZR) N2 accumulator tank, steam dump accumulator tank,
valves, piping, tubing, and fittings.

Stainless steel and copper alloy components in indoor not-air-conditioned, containment air, air
and gas, borated water leakage, and outdoor environments are determined by the RNP AMR to
have no aging effects requiring management for these environments.  The applicant stated that
the applicable RNP environments do not promote concentration of contaminants or include
exposure to aggressive chemical species.  The applicant also stated that boric acid is not an
aggressive chemical species for SS and copper alloys. 

Carbon steel components in air and leaking chemically treated borated water are identified as
being subjected to loss of material due to boric acid corrosion.  External surfaces of carbon
steel components in indoor not-air-conditioned, containment air, and air and gas environments
are assumed to not be susceptible to corrosion if they are located in areas protected from the
wether, not subjected to condensation, and not subjected to aggressive chemical attack.  

Aging Management Programs

The following AMP is utilized to manage aging effects in the nitrogen supply/blanketing system.

• Boric Acid Corrosion Program (B.3.2)

A description of this AMP is provided in Appendix B of the LRA.  

3.3.2.4.6.2  Staff Evaluation 

Aging Effects

The staff reviewed the information in Tables 2.3-12, 3.3-1, and 3.3-2 for the nitrogen
supply/blanketing system.  During its review, the staff determined that additional information
was needed to complete its review. 

By letter dated February 11, 2003, the staff issued RAI 3.3-2 pertaining to the aging effects and
AMP of the closure bolting in several of the auxiliary systems in the LRA.  The staff’s evaluation
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of the applicant’s response is documented in Section 3.3.2.5.2 of this SER, and is characterized
as resolved.

By letter dated February 11, 2003, the staff issued RAI 3.3-3 related to the assumptions made
in the Discussion” column of aging effects for carbon steel externally exposed to indoor not-air-
conditioned, containment air, and air-gas environment.  The staff’s evaluation of the applicant’s
response is documented in Section 3.3.2.5.3 of this SER, and is characterized as resolved.

In Item 23 of LRA Table 3.3-2,  the applicant identified flow orifices” as one of the component
commodities.  However, Table 2.3-12 did not identify Row Number 23 of Table 3.3-2 under flow
orifices.  By letter dated February 11, 2003, the staff requested, in RAI 3.3.6-9, the applicant to
clarify this discrepancy.  

In its response dated April 28, 2003, the applicant stated that LRA Table 3.3 -2, Row
Number 23, deals with components fabricated from SS.  The nitrogen supply/blanketing system
flow orifices/elements are carbon steel.  Therefore, Row Number 23 of LRA Table 3.3-2 was
not identified as an applicable reference.  On the basis of its review, the staff finds the
applicant’s response acceptable because it clarified that the flow orifices included in LRA Table
2.3-12 are made of different material and therefore, LRA Table 3.3-2, Row No. 23 is not an
applicable reference.

On the basis of its review of the information provided in the LRA and the additional information
included in the applicant’s response to the above RAIs, the staff finds that the aging effects that
result from contact of the nitrogen supply/blanketing system environments described in Tables
2.3-12, 3.3-1, and 3.3-2 of the LRA are consistent with industry experience to address the
combination of the listed materials and environments.  Therefore, the staff finds the applicant
has identified the appropriate aging effects for the materials and environments associated with
the components in the nitrogen supply/blanketing system.

Aging Management Programs

The applicant credited the following AMP for managing the aging effects in the nitrogen
supply/blanketing system.

21. Boric Acid Corrosion Program (3.0.3.4)

The AMP is credited for managing the aging effects of several components in other structures
and systems and is, therefore, considered a common AMP.  The staff has evaluated this
common AMP and found it to be acceptable for managing the aging effects identified for this
system.  The staff's evaluation of this AMP is documented in Section 3.0.3.4 of this SER. 

After evaluating the applicant’s AMR for each of the components in the nitrogen
supply/blanketing system, the staff evaluated the AMP listed above to determine if it is 
appropriate for managing the identified aging effects for this system.  For those components
identified in Table 3.3-1 of the LRA, the staff verified that the applicant credited the AMPs 
recommended by the GALL Report.  For the components identified in LRA Table 3.3-2, the staff
verified that the applicant credited AMPs that are appropriate for the identified aging effects.  

On the basis of its review, the staff finds the applicant has credited the appropriate AMP to
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manage the aging effects for the materials and environments associated with the nitrogen
supply/blanketing system.  In addition, the staff finds the associated program description in the
UFSAR Supplement to be acceptable to satisfy 10 CFR 54.21(d).

3.3.2.4.6.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and AMPs credited for managing the aging effects, for components in the
nitrogen supply/blanketing system, such that there is reasonable assurance that the component
intended functions will be maintained consistent with the CLB for the period of extended
operation.

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplement provides an adequate program description of the AMP credited for
managing aging in the nitrogen supply/blanketing system to satisfy 10 CFR 54.21(d)

3.3.2.4.7  Radioactive Equipment Drains

3.3.2.4.7.1  Summary of Technical Information in the Application

The description of radioactive equipment drains (REDS) can be found in Section 2.3.3.7 of this
SER.  The passive, long-lived components in this system that are subject to an AMR are
identified in LRA Table 2.3-13. The components, aging effects, and AMPs are provided in LRA
Tables 3.3-1and 3.3-2.

Aging Effects

Table 2.3-13 of the LRA listed individual components in REDS that are within the scope of LR
and subject to AMR.  The only components listed are piping and fittings.

Stainless steel components in raw water environment are identified as being subjected to loss
of material due to loss of material from crevice corrosion, general corrosion, and pitting. 

Aging Management Programs

The applicant stated that the potential aging effects/mechanisms do not affect the ability of the
components to perform their intended functions.  Therefore, no AMP is required to manage
aging effects in REDS. 

3.3.2.4.7.2  Staff Evaluation

Aging Effects

The staff reviewed the information in Tables 2.3-13, 3.3-1, and 3.3-2 for REDS.  In Table 3.3.2,
Row Number 8 of the LRA, the applicant identified loss of material due to crevice corrosion,
general corrosion, and pitting as the potential aging effects/mechanisms for the SS components
in REDS.  This system was not addressed in the GALL Report.  The REDS route floor drainage
to the liquid waste processing system to drain raw  water from rooms following actuation of fire
suppression systems.  By letter dated February 11, 2003, the staff, in RAI 2.3.3.7-2, requested
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the applicant to clarify which portions of this system are included within the scope of LR and
subject to an AMR.  In its response dated April 28, 2003, the applicant described the portions of
the REDS that are within the scope of LR and identified aging effect of loss of material due to
crevice corrosion, pitting corrosion, and MIC.  It should be noted that the LRA identifies loss of
material due to crevice corrosion, general corrosion, and pitting for these SS components.  This
is part of Confirmatory Item 3.3.2.4.7-1. 

During a subsequent telephone discussion on August 13, 2003, the applicant clarified that the
aging mechanisms identified in its RAI response are correct and should be considered to
supersede the aging mechanisms presented in the LRA.  The staff finds this clarification
acceptable because the SS components are not susceptible to general corrosion, while the raw
water environment is assumed to have a potential source of MIC.  However, the applicant is
requested to provide the above information under oath and affirmation.

On the basis of its review of the information provided in the LRA, and the additional information
included in the applicant’s response to the above RAI, (pending satisfactory resolution of
Confirmatory Item 3.3.2.4.7-1), the staff finds that the aging effects that result from contact of
REDS environments described in Tables 2.3-13, 3.3-1, and 3.3-2 of the LRA are consistent with
industry experience to address the combination of the listed materials and environments.
Therefore, the staff finds the applicant has identified the appropriate aging effects for the
materials and environments associated with the components in REDS.  

Aging Management Programs

As discussed above, in its response to RAI 2.3.3.7-2, the applicant stated that the identified
aging effects do not affect the intended function of the REDS, and therefore, do not require
management for the period of extended operation.  On the basis of its review of the information
provided in the LRA and the additional information included in the applicant’s response to the
above RAI, the staff determined that the applicant needs to provide additional information to
support its conclusion that  the identified aging effects do not affect the intended function of the
REDS, and therefore, do not require management for the period of extended operation.  On
June 17, 2003, in a telephone conference, the staff discussed the issue further with the
applicant.  Subsequent to the telephone conference, by an electronic correspondence dated
June 19, 2003, the applicant provided the following information to support its conclusion on the
aging management of REDS.

The applicant stated that this piping system is normally at nearly ambient pressure.  The SS
piping and components are normally dry.  Inspections are performed under the RNP equipment
leak reduction program that includes operator rounds, system walkdowns, and other routing
inspections.  The applicant also stated that blockage of system components is unlikely. 
Because the system is normally dry, the rate of corrosion product formation is expected to be
very small.  Flow blockage from external sources is also unlikely.  Each floor drain has a slotted
SS strainer.  The area available for flow through the strainer is about 14 in2, which is larger than
the 8 in2 cross sectional area of the 3 in2, floor drain piping.  The floor drain is thus protected
from blockage by large objects and sediment is trapped before it can enter the system. 
Furthermore, the applicant stated that the operator rounds include the RAB room and area
checks to identify blocked drains, leakage, and any abnormal housekeeping conditions.  Should
an unacceptable condition be identified, corrective action consistent with the plant procedures is
initiated.  The applicant also stated that  the decontamination activities include the
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decontamination of floor drains on an as needed” frequency.

Moreover, the applicant stated that although degradation of the REDS is not expected to occur,
leakage from non-safety-related systems causing loss of safety-related system intended
functions has been examined by the LR 10 CFR 54.4(a)(2) analysis.  No spatial relationship
between the REDS and safety-related SSCs was identified such that REDS failure could
adversely impact on the performance of a safety-related SSCs intended function. 

Based on its review of the above information, the staff finds that the applicant has provided
adequate information to justify that no AMP is required to manage the aging effects of the
REDS because the applicant has demonstrated that leaking and blockage of the REDS are
unlikely, the potential flow blockage will be identified and corrected timely by the applicant’s
routine inspection and other activities, and leakage of the REDS would not adversely impact on
the performance of the SSCs.  However, the applicant is requested to provide the above
information under oath and affirmation.  This is Confirmatory Item 3.3.2.4.7-1.  

Based on its review of the information provided in the LRA and the additional information
provided in the applicant’s response to above RAI, (pending satisfactory resolution of
Confirmatory Item 3.3.2.4.7-1),  the staff concurs with the applicant’s conclusion that no AMP is
required to manage the aging effects of the REDS and that there is reasonable assurance that
the intended functions of the REDS will remain consistent with the CLB during the period of
extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2.4.7.3  Conclusions

On the basis of its review, (pending satisfactory resolution of Confirmatory Item 3.3.2.4.7-1), the
staff concludes that the applicant has adequately identified the aging effects, and has justified
that no AMP is required for managing the aging effects, for components in REDS.  The staff,
therefore, conclude that there is reasonable assurance that the component intended functions
will be maintained consistent with the CLB for the period of extended operation.

3.3.2.4.8  Primary and Demineralized Water System

3.3.2.4.8.1  Summary of Technical Information in the Application

The description of the primary and demineralized water system can be found in Section 2.3.3.8
of this SER.  The passive, long-lived components in this system that are subject to an AMR are
identified in LRA Table 2.3-14. The components, aging effects, and AMPs are provided in LRA
Tables 3.3-1, and 3.3-2.

Aging Effects

Table 2.3-14 of the LRA listed individual components in the primary and demineralized water
system that are within the scope of LR and subject to AMR.  The components include valves,
piping, and fittings.

Stainless steel components in treated water (including steam) environments are identified as
being subject to loss of material from crevice and pitting corrosion by demineralized water from
the condensate storage tank (CST).  Stainless steel components in indoor not-air-conditioned,
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containment air, air and gas, borated water leakage, and outdoor environments  have no aging
effects requiring management for these environments.  The applicant stated that the applicable
RNP environments do not promote concentration of contaminants or include exposure to
aggressive chemical species.  The applicant also stated that boric acid is not an aggressive
chemical species for SS.

Carbon steel components in treated water (including steam) environments are identified as
being subject to loss of material from crevice, general,  pitting, and galvanic corrosion by
demineralized water from the CST.  Carbon steel piping and valves in outdoor ambient
conditions are identified as being subject to loss of material from general, pitting, and crevice
corrosion.

Aging Management Programs

The following AMPs are utilized to manage aging effects in the primary and demineralized
water system.

• Water Chemistry Program (B.2.2)
• One-Time Inspection Program (B.4.4)
• Systems Monitoring Program (B.3.17)
• Preventive Maintenance Program (B.3.18)
• Aboveground Carbon Steel Tank Inspection Program (B.3.9)

A description of these AMPs is provided in Appendix B of the LRA.  

3.3.2.4.8.2  Staff Evaluation

Aging Effects

The staff reviewed the information in Tables 2.3-14, 3.3-1, and 3.3-2 for the primary and
demineralized water system.  During its review, the staff determined that additional information
was needed to complete its review. 

By letter dated February 11, 2003, the staff requested, in RAI 3.3-5, the applicant to clarify
whether any of the auxiliary systems components for which the PM Program are credited may
rely on the monitoring of leakage.  In addition, the applicant was requested also to provide a
discussion of the operating history of these components to demonstrate that the applicable
aging effects will be adequately managed prior to the loss of their intended functions.  The
staff’s evaluation of the applicant’s response is documented in Section 3.3.2.5.5 of this SER,
and is characterized as resolved.

Table 2.3-14 of LRA refers to Row Number 5 of Table 3.3-1 for AMR results.  However, Row
Number 5 of Table 3.3-1 did not include primary and demineralized water system under the
Component/Commodity Group” (column 1).  By letter dated February 11, 2003, the staff

requested, in RAI 3.3.8.10, the applicant to clarify this apparent discrepancy.  In its response
dated April 28, 2003, the applicant stated that LRA Table 3.3-1, Row Number 5, deals with
several categories of components, including external surfaces of carbon steel components. 
The external surfaces of carbon steel components in the primary and demineralized water
system have been included here.  On the basis of its review, the staff finds the applicant’s
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response acceptable because it clarifies that LRA Table 3.3-1, Row Number 5 included the
carbon steel components in the primary and demineralized water system.

On the basis of its review of the information provided in the LRA and the additional information
included in the applicant’s response to the above RAIs, the staff finds that the aging effects that
result from contact of the primary and demineralized water system environments described in
Tables 2.3-14, 3.3-1, and 3.3-2 of the LRA are consistent with industry experience to address
the combination of the listed materials and environments.  Therefore, the staff finds the
applicant has identified the appropriate aging effects for the materials and environments
associated with the components in the primary and demineralized water system.

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the primary and
demineralized water system.
 
• Water Chemistry Program (3.0.3.3)
• One-Time Inspection Program (3.0.3.9)
• Systems Monitoring Program (3.0.3.12)
• Preventive Maintenance Program (3.0.3.13)
• Aboveground Carbon Steel Tank Inspection Program (3.3.2.3.5)

With the exception of the Aboveground Carbon Steel Tank Inspection Program, these AMPs
are credited for managing the aging effects of several components in other structures and
systems and are, therefore, considered common AMPs.  The staff has evaluated these
common AMPs and found them to be acceptable for managing the aging effects identified for
this system.  These common AMPs are evaluated in Sections 3.0.3.3, 3.0.3.9, 3.0.3.12, and 
3.0.3.13 of this SER.  The Aboveground Carbon Steel Tank Inspection Program has been
evaluated and found to be acceptable for managing aging effects identified for this system. 
The staff's evaluation of this AMP is documented in Section 3.3.2.3.5 of this SER.  

After evaluating the applicant’s AMR for each of the components in the primary and
demineralized water system, the staff evaluated the AMPs listed above to determine if they are
appropriate for managing the identified aging effects for this system.  For those components
identified in Table 3.3-1 of the LRA, the staff verified that the applicant credited the AMPs 
recommended by the GALL Report.  For the components identified in LRA Table 3.3-2, the staff
verified that the applicant credited AMPs that are appropriate for the identified aging effects.  

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the primary and
demineralized water system.  In addition, the staff finds the associated program descriptions in
the UFSAR Supplement to be acceptable to satisfy 10 CFR 54.21(d).

3.3.2.4.8.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and AMPs credited for managing the aging effects, for components in the primary
and demineralized water system, such that there is reasonable assurance that the component
intended functions will be maintained consistent with the CLB for the period of extended
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operation.

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplement provides an adequate program description of the AMPs credited
for managing aging in the primary and demineralized water system to satisfy 10 CFR 54.21(d).

3.3.2.4.9  Spent Fuel Pool Cooling System

3.3.2.4.9.1  Summary of Technical Information in the Application

The description of the SFPCS can be found in Section 2.3.3.9 of this SER.  The passive, long-
lived components in this system that are subject to an AMR are identified in LRA Table 2.3-15.
The components, aging effects, and AMPs are provided in LRA Tables 3.3-1 and 3.3-2.

Aging Effects

Table 2.3-15 of the LRA listed individual components in the SFPCS that are within the scope of
LR and subject to AMR.  The components include closure bolting, flow orifices/elements,
valves, piping, and fittings.

Stainless steel components in treated water (including steam) environments are identified as
being subjected to loss of material from crevice and pitting corrosion.  The applicant assumed
that oxygen and contaminants are present such that crevice corrosion is possible if low flow
conditions exist. 

Carbon steel components in air and leaking chemically treated borated water environments are
identified as being subjected to loss of material due to boric acid corrosion which can lead to
loss of mechanical closure integrity.

Aging Management Programs

The following AMPs are utilized to manage aging effects in the SFPCS.

• Water Chemistry Program (B.2.2)
• Boric Acid Corrosion Program (B.3.2)

A description of these AMPs is provided in Appendix B of the LRA.  

3.3.2.4.9.2  Staff Evaluation

Aging Effects

The staff reviewed the information in Tables 2.3-15, 3.3-1, and 3.3-2 for the SFPCS.  During its
review, the staff determined that additional information was needed to complete its review. 

By letter dated February 11, 2003, the staff issued RAI 3.3-2 pertaining to the aging effects and
AMP of the closure bolting in several of the auxiliary systems in the LRA.  The staff’s evaluation
of the applicant’s response is documented in Section 3.3.2.5.2 of this SER, and is characterized
as resolved.
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In response to the RAI 2.3.3.9-1,  the applicant agreed to include Spent Fuel Pit (SFP) makeup
path from refueling water storage tank (RWST) to spent fuel pool (SFP) within the scope of
license renewal.  As a result, additional components (closure bolting, flow orifice/elements, SFP
cooling demineralizer, SFP cooling filter, refueling water purification pump, valves, piping, and
fittings) added to Table 2.3-15, 3.3-1 and 3.3-2. 

On the basis of its review of the information provided in the LRA and the additional information
included in response to RAI 3.3-2, and RAI 2.3.3.9-1, the staff finds that the aging effects that
result from contact of the SFPCS environments described in Tables 2.3-15, 3.3-1, and 3.3-2 of
the LRA are consistent with industry experience to address the combination of the listed
materials and environments.  Therefore, the staff finds the applicant has identified the
appropriate aging effects for the materials and environments associated with the components in
the SFPCS.

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the SFPCS,

• Water Chemistry Program (3.0.3.3)
• Boric Acid Corrosion Program (3.0.3.4)

In Row Number 1of LRA Table 3.3-2, the applicant identified flow orifices/elements, valves,
piping, and fittings as components being subjected to loss of material from crevice and pitting
corrosion in treated water (including steam).  The applicant assumed that oxygen and
contaminants are present such that crevice corrosion is possible if low flow conditions exist. 
The applicant stated that the GALL Report, Sections VII.E.1 and VII.A.3, notes that effects of
crevice and pitting corrosion on SS are not significant in chemically treated borated water. 
Therefore, the applicant concluded that the Water Chemistry Program alone is sufficient to
manage the aging mechanisms.  During a telephone conversation on June 9, 2003, the
applicant clarified that the SFPCS is within the scope of the One-Time Inspection Program as
described in LRA B.4.4.  The applicant further stated that the One-Time Inspection Program is
used to verify the effectiveness of the Water Chemistry Program.   

The Water Chemistry Program, Boric Acid Corrosion Program and the One-Time Inspection
Program are credited for managing the aging effects of several components in other structures
and systems and are, therefore, considered common AMPs.  The staff has evaluated these
common AMPs and found them to be acceptable for managing the aging effects identified for
this system.  The staff's evaluation of these AMPs is documented in Sections 3.0.3.3, 3.0.3.4,
and 3.0.3.9 of this SER, respectively.  

After evaluating the applicant’s AMR for each of the components in the SFPCS, the staff
evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects for this system.  For those components identified in Table 3.3-1 of the
LRA, the staff verified that the applicant credited the AMPs  recommended by the GALL Report. 
For the components identified in LRA Table 3.3-2, the staff verified that the applicant credited
AMPs that are appropriate for the identified aging effects.  

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the SFPCS.  In
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addition, the staff finds the associated program descriptions in the UFSAR Supplement to be
acceptable to satisfy 10 CFR 54.21(d).

3.3.2.4.9.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and AMPs credited for managing the aging effects, for components in the
SFPCS, such that there is reasonable assurance that the component intended functions will be
maintained consistent with the CLB for the period of extended operation.

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplement provides an adequate program description of the AMPs credited
for managing aging in the SFPCS to satisfy 10 CFR 54.21(d)

3.3.2.4.10  Containment Purge System

3.3.2.4.10.1  Summary of Technical Information in the Application

The description of the containment purge system can be found in Section 2.3.3.10 of this SER. 
The passive, long-lived components in this system that are subject to an AMR are identified in
LRA Table 2.3-16. The components, aging effects, and AMPs are provided in LRA Tables 3.3-1
and 3.3-2.

Aging Effects

Table 2.3-16 of the LRA listed individual components in the containment purge system that are
within the scope of LR and subject to AMR.  The components include closure bolting, ductwork
and fittings, equipment frames and housings, flexible collars and valves.

Carbon steel components in air, and leaking chemically treated borated water, are identified as
being subjected to loss of material due to boric acid corrosion.  The RNP AMR assumed that
external surfaces of carbon steel components in indoor not-air-conditioned, containment air,
and air and gas environments would not be susceptible to corrosion if they are located in areas
protected from the weather, not subjected to condensation, and not subjected to aggressive
chemical attack.  

The RNP AMP determined that galvanized steel components have no aging effects requiring
management when exposed to indoor, not-air-conditioned, containment air, and borated water
leakage environments.  These components  would not experience age-related degradation
requiring management in these environments, as determined in the RNP AMR methodology.

For components made of elastomer (neoprene) material in warm and moist air, hardening,
cracking and loss of strength due to elastomer degradation, and loss of material due to wear
are identified as aging effects/mechanism.

Aging Management Programs

The following AMPs are utilized to manage aging effects in the containment purge system.
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• Boric Acid Corrosion Program (B.3.2)
• Systems Monitoring Program (B.3.17)

A description of these AMPs is provided in Appendix B of the LRA.  

3.3.2.4.10.2  Staff Evaluation

Aging Effects

The staff reviewed the information in Tables 2.3-16, 3.3-1, and 3.3-2 for the containment purge
system.  During its review, the staff determined that additional information was needed to
complete its review. 

By letter dated February 11, 2003, the staff requested, in RAI 3.3-1, the applicant to clarify the
discrepancy between Table 3.3-1, Row Number 2 and Section B.3.17, Systems Monitoring
Program, regarding the aging effect/mechanisms for elastomer components included in
numerous ventilation systems.  The staff’s evaluation of the applicant’s response is
documented in Section 3.3.2.5.1 of this SER, and is characterized as resolved.

By letter dated February 11, 2003, the staff issued RAI 3.3-2 pertaining to the aging effects and
AMP of the closure bolting in several of the auxiliary systems in the LRA.  The staff’s evaluation
of the applicant’s response is documented in Section 3.3.2.5.2 of this SER, and is characterized
as resolved.

By letter dated February 11, 2003, the staff issued RAI 3.3-3 related to the assumptions made
in the Discussion” column of aging effects for carbon steel externally exposed to indoor not-air-
conditioned, containment air, and air-gas environment.  The staff’s evaluation of the applicant’s
response is documented in Section 3.3.2.5.3 of this SER, and is characterized as resolved.

By letter dated February 11, 2003, the staff requested, in RAI 3.3-4, the applicant to provide the
basis for not considering boric acid corrosion as an applicable aging effect for galvanized steel
components included in Table 3.3-1, Row Number 20.  The staff’s evaluation of the applicant’s
response is documented in Section 3.3.2.5.4 of this SER, and is characterized as resolved.

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the containment
purge system.

• Boric Acid Corrosion Program (3.0.3.4)
• Systems Monitoring Program (3.0.3.12)

These AMPs are credited for managing the aging effects of several components in other
structures and systems and are, therefore, considered common AMPs.  The staff has evaluated
these common AMPs and found them to be acceptable for managing the aging effects
identified for this system.  The staff’s evaluation of these AMPs is documented in Sections
3.0.3.4 and 3.0.3.12 of this SER, respectively.

After evaluating the applicant’s AMR for each of the components in the containment  purge
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system, the staff evaluated the AMPs listed above to determine if they are appropriate for
managing the identified aging effects for this system.  For those components identified in
Table 3.3-1 of the LRA, the staff verified that the applicant credited the AMPs  recommended by
the GALL Report.  For the components identified in LRA Table 3.3-2, the staff verified that the
applicant credited AMPs that are appropriate for the identified aging effects.  

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the containment
purge system.  In addition, the staff finds the associated program descriptions in the UFSAR
Supplement to be acceptable to satisfy 10 CFR 54.21(d).

3.3.2.4.10.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and AMPs credited for managing the aging effects, for components in the
containment purge system, such that there is reasonable assurance that the component
intended functions will be maintained consistent with the CLB for the period of extended
operation.

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplement provides an adequate program description of the AMPs credited
for managing aging in the containment purge system to satisfy 10 CFR 54.21(d)

3.3.2.4.11  Rod Drive Cooling System

3.3.2.4.11.1  Summary of Technical Information in the Application

The description of the rod drive cooling system can be found in Section 2.3.3.11 of this SER. 
The passive, long-lived components in this system that are subject to an AMR are identified in
LRA Table 2.3-17.  The components, aging effects, and AMPs are provided in LRA Tables
3.3-1 and 3.3-2.

Aging Effects

Table 2.3-17 of the LRA listed individual components in the rod drive cooling system that are
within the scope of LR and subject to AMR.  The components include closure bolting, ductwork
and fittings, equipment frames and housings, and flexible collars.

Carbon steel components in air and leaking chemically treated borated water are identified as
being subject to loss of material due to boric acid corrosion.  External surfaces of carbon steel
components in indoor not-air-conditioned, containment air, and air and gas environments are
not  susceptible to corrosion if they are located in areas protected from the weather, not
subjected to condensation, and not subjected to aggressive chemical attack.  Galvanized steel
components in indoor not-air-conditioned, containment air, and borated water leakage
environments have no aging effect.

For components made of elastomer (neoprene) material in warm and moist air are identified as
being subject to loss of material due to hardening, cracking and loss of strength due to
elastomer degradation.
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Aging Management Programs

The following AMPs are utilized to manage aging effects in the rod drive cooling system.

• Boric Acid Corrosion Program (B.3.2)
• Systems Monitoring Program (B.3.17)

A description of these AMPs is provided in Appendix B of the LRA.  

3.3.2.4.11.2  Staff Evaluation

Aging Effects

The staff reviewed the information in Tables 2.3-17, 3.3-1, and 3.3-2 for the rod drive cooling
system.  During its review, the staff determined that additional information was needed to
complete its review. 

By letter dated February 11, 2003, the staff requested, in RAI 3.3-1, the applicant to clarify the
discrepancy between Table 3.3-1, Row Number 2 and Section B.3.17, Systems Monitoring
Program, regarding the aging effect/mechanisms for elastomer components included in
numerous ventilation systems.  The staff’s evaluation of the applicant’s response is
documented in Section 3.3.2.5.1 of this SER, and is characterized as resolved.

By letter dated February 11, 2003, the staff issued RAI 3.3-2 pertaining to the aging effects and
AMP of the closure bolting in several of the auxiliary systems in the LRA.  The staff’s evaluation
of the applicant’s response is documented in Section 3.3.2.5.2 of this SER, and is characterized
as resolved.

By letter dated February 11, 2003, the staff issued RAI 3.3-3 related to the assumptions made
in the Discussion” column of aging effects for carbon steel externally exposed to indoor not-air-
conditioned, containment air, and air-gas environment.  The staff’s evaluation of the applicant’s
response is documented in Section 3.3.2.5.3 of this SER, and is characterized as resolved.

By letter dated February 11, 2003, the staff requested, in RAI 3.3-4, the applicant to provide the
basis for not considering boric acid corrosion as an applicable aging effect for galvanized steel
components included in Table 3.3-1, Row Number 20.  The staff’s evaluation of the applicant’s
response is documented in Section 3.3.2.5.4 of this SER, and is characterized as resolved.

On the basis of its review of the information provided in the LRA and the additional information
included in the applicant’s response to the above RAIs, the staff finds that the aging effects that
result from contact of the rod drive cooling system environments described in Tables 2.3-17,
3.3-1, and 3.3-2 of the LRA are consistent with industry experience to address the combination
of the listed materials and environments.  Therefore, the staff finds the applicant has identified
the appropriate aging effects for the materials and environments associated with the
components in the rod drive cooling system.

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the rod drive
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cooling system.

• Boric Acid Corrosion Program (3.0.3.4)
• Systems Monitoring Program (3.0.3.12)

These AMPs are credited for managing the aging effects of several components in other
structures and systems and are, therefore, considered common AMPs.  The staff has evaluated
these common AMPs and found them to be acceptable for managing the aging effects
identified for this system. The staff’s evaluation of these AMPs is documented in Sections
3.0.3.4 and 3.0.3.12, respectively, of this SER.

After evaluating the applicant’s AMR for each of the components in the  rod drive cooling
system, the staff evaluated the AMPs listed above to determine if they are appropriate for
managing the identified aging effects for this system.  For those components identified in Table
3.3-1 of the LRA, the staff verified that the applicant credited the AMPs  recommended by the
GALL Report.  For the components identified in LRA Table 3.3-2 , the staff verified that the
applicant credited AMPs that are appropriate for the identified aging effects. 

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the rod drive
cooling system.  In addition, the staff finds the associated program descriptions in the UFSAR
Supplement to be acceptable to satisfy 10 CFR 54.21(d).

3.3.2.4.11.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and AMPs credited for managing the aging effects, for components in the rod
drive cooling system, such that there is reasonable assurance that the component intended
functions will be maintained consistent with the CLB for the period of extended operation.

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplement provides an adequate program description of the AMPs credited
for managing aging in the rod drive cooling system to satisfy 10 CFR 54.21(d)

3.3.2.4.12  Heating Ventilation, and Air Conditioning Auxiliary Building

3.3.2.4.12.1  Summary of Technical Information in the Application

The description of the HVAC auxiliary building can be found in Section 2.3.3.12 of this SER. 
The passive, long-lived components in this system that are subject to an AMR are identified in
LRA Table 2.3-18.  The components, aging effects, and AMPs are provided in LRA Tables 3.3-
1 and 3.3-2. 

Aging Effects

Components of the HVAC auxiliary building are described in Section 2.3.3.12 of the submittal
as being within the scope of LR, and subject to an AMR.  Table 2.3-18, on page 2.3-46 of the
LRA, lists individual components of the system including closure bolting, ductwork and fittings,
equipment frames and housing, flexible collars, and heating/cooling coils.  Closure bolting and
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external surfaces of carbon steel components are identified as being subject to loss of material
due to boric acid corrosion from exposure to borated water leaking from adjacent system or
component containing borated treated water.  The LRA identifies that carbon steel and copper
alloys in air, and exposure to borated water leakage, are subject to loss of material due to
general external corrosion, crevice corrosion, pitting corrosion, and MIC.  

The LRA also identifies that carbon steel and copper alloys in raw water are subject to flow
blockage from fouling, loss of heat transfer effectiveness from fouling of heat transfer surfaces,
and loss of material due to MIC.  Carbon steel and copper alloy components exposed to raw
water are identified as being subject to loss of material due to erosion.  Elastomer flexible
collars in ambient air and exposed to borated water leakage are identified as subject to change
in material properties from elevated temperature.  The LRA identifies that the exposure of
galvanized steel in air and to borated water leakage has no aging effects.

Aging Management Programs

The following AMPs are utilized to manage aging effects in the HVAC auxiliary building.

� Boric Acid Corrosion Program (B.3.2)
� Open-Cycle Cooling Water System Program (B.3.5)
� One-Time Inspection Program (B.4.4)
� Systems Monitoring Program (B.3.17)
� Preventive Maintenance Program (B.3.18)

A description of these AMPs is provided in Appendix B of the LRA.  

3.3.2.4.12.2  Staff Evaluation 

Aging Effects

The staff reviewed the information in Tables 2.3-18, 3.3-1, and 3.3-2 for the HVAC auxiliary
building.  During its review, the staff determined that additional information was needed to
complete its review. 

By letter dated February 11, 2003, the staff requested, in RAI 3.3-1, the applicant to clarify the
discrepancy between Table 3.3-1, Row Number 2 and Section B.3.17 (System Monitoring
Program) regarding the aging effect/mechanisms of concern, and to provide additional
information on the subject aging degradations.  The staff’s evaluation of the applicant’s
response is documented in Section 3.3.2.5.1 of this SER, and is characterized as resolved.

By letter dated February 11, 2003, the staff issued RAI 3.3-2 pertaining to the aging effects and
AMP of the closure bolting in several of the auxiliary systems in the LRA.  The staff’s evaluation
of the applicant’s response is documented in Section 3.3.2.5.2 of this SER, and is characterized
as resolved.

By letter dated February 11, 2003, the staff requested, in RAI 3.3-4, the applicant to provide the
basis for not considering boric acid corrosion as an applicable aging effect for galvanized steel
components included in Table 3.3-1, Row Number 20.  The staff’s evaluation of the applicant’s
response is documented in Section 3.3.2.5.4 of this SER, and is characterized as resolved.
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By letter dated February 11, 2003, the staff requested, in RAI 3.3-5, the applicant to clarify
whether any of the auxiliary systems components for which the PM Program are credited may
rely on the monitoring of leakage.  In addition, the applicant was requested to provide a
discussion of the operating history of these components to demonstrate that the applicable
aging effects will be adequately managed prior to the loss of their intended functions.  The
staff’s evaluation of the applicant’s response is documented in Section 3.3.2.5.5 of this SER,
and is characterized as resolved.

On the basis of its review of the information provided in the LRA and the additional information
included in the applicant’s response to the above RAIs, the staff finds that the aging effects that
result from contact of the HVAC auxiliary building SSCs to the environments described in
Tables 2.3-18, 3.3-1, and 3.3-2 are consistent with industry experience for these combinations
of materials and environments.  Therefore, the staff finds that  the applicant has identified the
appropriate aging effects for the materials and environments associated with the components in
the HVAC auxiliary building.

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the HVAC auxiliary
building.

� Boric Acid Corrosion Program (3.0.3.4)
� Open-Cycle Cooling Water System Program (3.0.3.7)
� One-Time Inspection Program (3.0.3.9)
� Systems Monitoring Program (3.0.3.12)
� Preventive Maintenance Program (3.0.3.13)

These AMPs are credited for managing the aging effects of components in several structures
and systems and, therefore, are considered common AMPs.  The staff has evaluated these
common AMPs and found them to be acceptable for managing the aging effects identified for
this system.  These common AMPs are evaluated in Sections 3.0.3.4, 3.0.3.7, 3.0.3.9, 3.0.3.12,
and 3.0.3.13 of this SER. 

After evaluating the applicant’s AMR for each of the components in the HVAC auxiliary building,
the staff evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects for this system.  For those components identified in Table 3.3-1 of the
LRA, the staff verified that the applicant credited the AMPs recommended by the GALL Report. 
For the components identified in LRA Table 3.3-2 , the staff verified that the applicant credited
AMPs that are appropriate for the identified aging effects. 

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the HVAC
auxiliary building.  In addition, the staff finds the associated program descriptions in the UFSAR
Supplement to be acceptable to satisfy 10 CFR 54.21(d).

3.3.2.4.12.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and AMPs credited for managing the aging effects, for components in the HVAC
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auxiliary building, such that there is reasonable assurance that the component intended
functions will be maintained consistent with the CLB for the period of extended operation.

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplement provides an adequate program description of the AMPs credited
for managing aging in the HVAC auxiliary building to satisfy 10 CFR 54.21(d)

3.3.2.4.13  Heating Ventilation and Air Conditioning Control Room Area

3.3.2.4.13.1  Summary of Technical Information in the Application

The description of  the HVAC control room area can be found in Section 2.3.3.13 of this SER. 
The passive, long-lived components in this system that are subject to an AMR are identified in
LRA Table 2.3-19.  The components, aging effects, and AMPs are provided in LRA Tables
3.3-1and 3.3-2.

Aging Effects

Table 2.3-19 of the LRA listed individual components in the HVAC control room area that are
within the scope of LR and subject to AMR.  The components include closure bolting,
equipment frames and housings, flexible collars, flow orifices/elements, heating/cooling coils,
valves, piping, tubing, and fittings.

Stainless steel and copper alloy components in indoor not-air-conditioned, containment air, air
and gas, borated water leakage, and outdoor environments have no aging effects.  The
applicant stated that the applicable RNP environments do not promote concentration of
contaminants or include exposure to aggressive chemical species.  The applicant also stated
that boric acid is not an aggressive chemical species for SS and copper alloys. 

External surfaces of carbon steel components in indoor not-air-conditioned, containment air,
and air and gas environments are not susceptible to corrosion if they are located in areas
protected from the weather, not subjected to condensation, and not subjected to aggressive
chemical attack.  

For components made of elastomer (neoprene) material in warm and moist air, hardening,
cracking and loss of strength due to elastomer degradation are identified as aging
effect/mechanism.

Aging Management Programs

The following AMPs are utilized to manage aging effects in the HVAC control room area.

• Open-Cycle Cooling Water System Program (B.3.5)
• Systems Monitoring Program (B.3.17)

A description of these AMPs is provided in Appendix B of the LRA.  
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3.3.2.4.13.2  Staff Evaluation

Aging Effects

The staff reviewed the information in Tables 2.3-19, 3.3-1, and 3.3-2 for the HVAC control 
room area.  During its review, the staff determined that additional information was needed to
complete its review. 

By letter dated February 11, 2003, the staff requested, in RAI 3.3-1, the applicant to clarify the
discrepancy between Table 3.3-1, Row Number 2 and Section B.3.17, Systems Monitoring
Program, regarding the aging effect/mechanisms for elastomer components included in
numerous ventilation systems.  The staff’s evaluation of the applicant’s response is
documented in Section 3.3.2.5.1 of this SER, and is characterized as resolved.

By letter dated February 11, 2003, the staff issued RAI 3.3-3 related to the assumptions made
in the Discussion” column of aging effects for carbon steel externally exposed to indoor not-air-
conditioned, containment air, and air-gas environment.  The staff’s evaluation of the applicant’s
response is documented in Section 3.3.2.5.3 of this SER, and is characterized as resolved.

On the basis of its review of the information provided in the LRA and the additional information
included in the applicant’s response to the above RAIs, the staff finds that the aging effects that
result from contact of the HVAC control  room area SSCs to the environments described in
Tables 2.3-19, 3.3-1, and 3.3-2 are consistent with industry experience for these combinations
of materials and environments.  Therefore, the staff finds that  the applicant has identified the
appropriate aging effects for the materials and environments associated with the components in
the HVAC control room area.

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the HVAC control
room area.

• Open-Cycle Cooling Water System Program (3.0.3.7)
• Systems Monitoring Program (3.0.3.12)

These AMPs are credited for managing the aging effects of components in several structures
and systems and, therefore, are considered common AMPs.  The staff has evaluated these
common AMPs and found them to be acceptable for managing the aging effects identified for
this system.  These common AMPs are evaluated in Sections 3.0.3.7 and 3.0.3.12 of this SER. 

After evaluating the applicant’s AMR for each of the components in the  HVAC control room
area, the staff evaluated the AMPs listed above to determine if they are appropriate for
managing the identified aging effects for this system.  For those components identified in Table
3.3-1 of the LRA, the staff verified that the applicant credited the AMPs recommended by the
GALL Report.  For the components identified in LRA Table 3.3-2, the staff verified that the
applicant credited an AMP that is appropriate for the identified aging effects.

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the HVAC control
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room area.  In addition, the staff finds the associated program descriptions in the UFSAR
Supplement to be acceptable to satisfy 10 CFR 54.21(d).

3.3.2.4.13.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and AMPs credited for managing the aging effects, for components in the HVAC
control room area, such that there is reasonable assurance that the component intended
functions will be maintained consistent with the CLB for the period of extended operation.

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplement provides an adequate program description of the AMPs credited
for managing aging in the HVAC control room area to satisfy 10 CFR 54.21(d)

3.3.2.4.14  Heating Ventilation and Air Conditioning Fuel Handling Building

3.3.2.4.14.1  Summary of Technical Information in the Application

The description of the HVAC fuel handling building (FHB) can be found in Section 2.3.3.14 of
this SER.  The passive, long-lived components in this system that are subject to an AMR are
identified in LRA Table 2.3-20.  The components, aging effects, and AMPs are provided in LRA
Tables 3.3-1 and 3.3-2. 

Aging Effects

Components of the HVAC FHB are described in Section 2.3.3.14 of the submittal as being
within the scope of LR, and subject to an AMR.  Table 2.3-20, on page 2.3-48 of the LRA, lists
individual components of the system including closure bolting, ductor and fittings, equipment
frames and housing, and flexible collars.  Closure bolting and external surfaces of carbon steel
components are identified as being subject to loss of material due to boric acid corrosion from
exposure to borated water leaking from adjacent system or component containing borated
treated water.  Elastomer flexible collars in ambient air and exposed to borated water leakage
are identified as subject to change in material properties from elevated temperature.  The LRA
identifies that the galvanized steel in air and exposed to borated water leakage has no aging
effects.

Aging Management Programs

The following AMPs are utilized to manage aging effects in the HVAC FHB.

� Boric Acid Corrosion Program (B.3.2)
� System Monitoring Program (B.3.17)

A description of these AMPs is provided in Appendix B of the LRA.  

3.3.2.4.14.2  Staff Evaluation 

Aging Effects
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The staff reviewed the information in Tables 2.3-20, 3.3-1 and 3.3-2 for the HVAC FHB.  During
its review, the staff determined that additional information was needed to complete its review. 

By letter dated February 11, 2003, the staff requested, in RAI 3.3-1, the applicant to clarify the
discrepancy between Table 3.3-1, Row Number 2 and Section B.3.17 (Systems Monitoring
Program) regarding the aging effect/mechanisms of concern, and to provide additional
information on the subject aging degradations.  The staff’s evaluation of the applicant’s
response is documented in Section 3.3.2.5.1 of this SER, and is characterized as resolved.

By letter dated February 11, 2003, the staff issued RAI 3.3-2 pertaining to the aging effects and
AMP of the closure bolting in several of the auxiliary systems in the LRA.  The staff’s evaluation
of the applicant’s response is documented in Section 3.3.2.5.2 of this SER, and is characterized
as resolved.

By letter dated February 11, 2003, the staff requested, in RAI 3.3-4, the applicant to provide the
basis for not considering boric acid corrosion as an applicable aging effect for galvanized steel
components included in Table 3.3-1, Row Number 20.  The staff’s evaluation of the applicant’s
response is documented in Section 3.3.2.5.4 of this SER, and is characterized as resolved.

On the basis of its review of the information provided in the LRA and the additional information
included in the applicant’s response to the above RAIs, the staff finds that the aging effects that
result from contact of the HVAC FHB SSCs to the environments described in Tables 2.3-20,
3.3-1, and 3.3-2 are consistent with industry experience for these combinations of materials and
environments.  Therefore, the staff finds that the applicant has identified the appropriate aging
effects for the materials and environments associated with the components in the HVAC FHB.

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the HVAC FHB.

� Boric Acid Corrosion Program (3.0.3.4)
� System Monitoring Program (3.0.3.12)

These AMPs are credited for managing the aging effects of components in several structures
and systems and, therefore, are considered common AMPs.  The staff has evaluated these
common AMPs and found them to be acceptable for managing the aging effects identified for
this system.  These common AMPs are evaluated in Sections 3.0.3.4 and 3.0.3.12 of this SER. 

After evaluating the applicant’s AMR for each of the components in the HVAC FHB, the staff
evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects for this system.  For those components identified in Table 3.3-1 of the
LRA, the staff verified that the applicant credited the AMPs recommended by the GALL Report. 
For the components identified in LRA Table 3.3-2, the staff verified that the applicant credited
an AMP that is appropriate for the identified aging effects.  

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the HVAC FHB. 
In addition, the staff finds the associated program descriptions in the UFSAR Supplement to be
acceptable to satisfy 10 CFR 54.21(d).
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3.3.2.4.14.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and AMPs credited for managing the aging effects, for components in the HVAC
FHB, such that there is reasonable assurance that the component intended functions will be
maintained consistent with the CLB for the period of extended operation.

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplement provides an adequate program description of the AMPs credited
for managing aging in the HVAC FHB to satisfy 10 CFR 54.21(d)

3.3.2.4.15  Fire Protection System

3.3.2.4.15.1  Summary of Technical Information in the Application

The description of the FP system can be found in Section 2.3.3.15 of this SER.  The passive,
long-lived components in this system that are subject to an AMR are identified in LRA Table
2.3-21.  The components, aging effects, and AMPs are provided in LRA Tables 3.3-1 and 3.3-2.

Aging Effects

LRA Table 2.3-21, lists individual components that are within the scope of LR and subject to an
AMR.  The components include bolting, pump casings, ductwork, fittings, sprinklers, valves,
piping, tubings, and filtration.  Other items were identified during the responses to the RAIs,
Strainers—Provides Filtration (RAI 2.3.3.15-9) and Flame Retardant Coatings—Loss of Material
Due to Flaking (RAI 2.3.3.15-11).  These items will be managed by the Preventive Maintenance
AMP. 

The LRA identifies that aluminum, SS, carbon steel, cast iron, concrete, copper, and flame
retardant coatings are subject to loss of material due to general exterior corrosion, and carbon
steel, low-alloy steel, and aluminum are subject to loss of material due to boric acid corrosion.  
Buried piping is subject to loss of material due to general pitting, crevice corrosion, and MIC. 
Doors, fire barrier penetration seals, and concrete are subject to loss of material due to wear,
hardening and shrinkage due to weathering.  Carbon steel and aluminum are subject to loss of
material due to general pitting, crevice, and galvanic corrosion, MIC, and biofouling.  Aluminum,
bronze, brass, cast iron, and cast steel are subject to loss of material due to selective leaching.

The LRA does not identify any aging effects for carbon steel in areas protected from the
weather, not subject to condensation, and not subjected to aggressive chemical attack; copper
alloys, SS, and glass in air; and PVC piping in a buried environment.

Aging Management Programs

The following AMPs are utilized to manage aging effects in the FP system.

• Fire Protection Program (B.3.1)
• Boric Acid Corrosion Program (B.3.2)
• Fire Water System Program (B.3.7)
• Buried Piping and Tanks Surveillance Program (B.3.8)



3-277

• Buried Piping and Tanks Inspection Program (B.3.12)
• Structures Monitoring Program (B.3.15)
• Systems Monitoring Program (B.3.17)
• Preventive Maintenance Program (B.3.18)
• Selective Leaching of Materials Program (B.4.5)

A description of these AMPs is provided in Appendix B of the LRA. 

3.3.2.4.15.2  Staff Evaluation

The staff reviewed the information in LRA Tables 2.3-21, 3.3-1, and 3.3-2 for the FP system.  
During its review, the staff requested additional information in order to complete its review of
the fire protection program (FPP).

In RAIs 2.3.3.15-8, 2.3.3.15-9, and 2.3.3.15-10, sent out by letter February 11, 2003, the staff
questioned why various portions of the FP system were not included within the scope of LR.  In
its response dated April 28, 2003, the applicant added several components to the scope of the
FP system.  The addition of these components did not result in the addition of material/
environment combination or AMPs for the FP system.  The staff’s evaluation of the scope of the
FP system is in Section 2.3.3.15 of this SER.

In RAI 3.3.2-2, sent by letter dated February 11, 2003, the staff questioned why the fire
hydrants was not included within the scope of LR. In its response dated April 28, 2003, the
applicant clarified that the cast iron of fire hydrants is included in the carbon steel material
group, and was included in LRA Table 3.3-1, Item 20 of the LRA. The staff finds this response
reasonable and acceptable.

On the basis of its review of the information provided in the LRA, and the additional information
included in the applicant’s response to the above RAIs, the staff finds that the aging effects
identified for the FP SCs described in LRA Tables 2.3-21, 3.3-1, and 3.3-2 are consistent with
industry experience for these combinations of materials and environments. Therefore, the staff
finds that the applicant has identified the appropriate aging effects for the material and
environments associated with the components in the FP system. 

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the FP system.

� Fire Protection Program
� Boric Acid Corrosion Program
� Fire Water System Program
� Buried Piping and Tanks Surveillance Program
� Buried Piping and Tanks Inspection Program
� Structures Monitoring Program
� Systems Monitoring Program
� Preventive Maintenance Program
� Selective Leaching of Materials Program

These AMPs are credited for managing the aging effects of components in several structures
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and systems and, therefore, are considered common AMPs.  The staff has evaluated these
common AMPs and found them to be acceptable for managing the aging effects identified for
this system.  These AMPs are evaluated in sections as indicated above in this SER.

On the basis of its review of the information provided in the LRA, the staff concludes that the
above identified AMPS will effectively manage the aging effects of the FPP.

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects from the materials and environments associated with the FP system.

3.3.2.4.15.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and has adequate AMPs for managing the aging effects for components in the
FP system, such that there is reasonable assurance that the component intended functions will
be maintained consistent with the CLB for the period of extended operation.

3.3.2.4.16  Diesel Generator System

3.3.2.4.16.1  Summary of Technical Information in the Application

The description of the DG system can be found in Section 2.3.3.16 of this SER.  The passive,
long-lived components in this system that are subject to an AMR are identified in LRA Table
2.3-22.  The components, aging effects, and AMPs are provided in LRA Tables 3.3-1 and 3.3-2.

Aging Effects

Table 2.3-22 of the LRA listed individual system components that are within the scope of LR
and subject to AMR.  The components include HX shell, HX shell and water box cover, HX tube
sheet, HX tubing, HX water box, regulators body/bonnet, heater shell, pumps, oil filters, oil
strainers, air exhaust silencer, air intake silencer filters, air start strainers, air receiver tanks,
tanks, flow orifices/elements, valves, piping, tubing, and fittings.

Carbon steel components in air and gas are identified as being subject to loss of material due
to general, pitting, and crevice corrosion.  Carbon steel components are identified as being
subject to loss of material from general corrosion in indoor not-air-conditioned and outdoor
environments.  Carbon steel in treated water (including steam) is identified as subject to loss of
material due to general, pitting, and crevice corrosion.  Carbon steel components in raw water
are identified as being subject to loss of material from general, pitting, crevice, and galvanic
corrosion, and MIC.  Carbon steel in raw water and treated water (including steam) are
identified as being subject to loss of material from selective leaching.  Carbon steel components
in treated water (including steam) are identified as being subject to loss of material due to
galvanic corrosion and loss of heat transfer effectiveness from fouling of heat transfer surfaces. 

Copper alloys in treated water (including steam) are identified as being subject to loss of
material from crevice, pitting, and galvanic corrosion, and loss of heat transfer effectiveness
from fouling of heat transfer surfaces.  Copper alloys in raw water are identified as being
subject to loss of material from pitting, crevice, and galvanic corrosion, and MIC, as well as flow
blockage from fouling and loss of heat transfer effectiveness from fouling of heat transfer
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surfaces.  Copper alloys in air and gas are identified as being subject to loss of material from
pitting and crevice corrosion, and cracking from SCC.  Copper alloys in raw water and treated
water (including steam) are identified as being subject to loss of material from selective
leaching. 

Elastomer hose and couplings are located in the internal environments of air and gas,
lubricating oil, FO, and treated water (including steam); and the external environments of indoor
not air conditioned, containment air, borated water leakage, and outdoor.  These components
are identified as being subject to change in material properties, cracking, and loss of material
from various degradation mechanisms. 

The RNP AMR assumed that external surfaces of carbon steel components in indoor not-air-
conditioned, containment air, and air and gas environments would not be susceptible to
corrosion if they were located in areas protected from the weather, were not subjected to
condensation, and were not subjected to aggressive chemical attack (e.g., borated water
leakage).  The RNP AMR determined that SS and copper alloy components have no aging
effects requiring management when exposed to indoor not-air-conditioned, containment air, air
and gas, borated water leakage, and outdoor environments.  The applicant stated that the
applicable RNP environments do not promote concentration of contaminants or include
exposure to aggressive chemical species, and that boric acid is not an aggressive chemical
species for SS and copper alloys.  The RNP AMR determined that carbon steel, SS, and
copper alloys have no aging effects requiring management in a lubricating oil environment
without water contamination.   

Aging Management Programs

The following AMPs are utilized to manage aging effects in the DG system. 

� Open-Cycle Cooling Water System Program (B.3.5)
� Closed-Cycle Cooling Water System Program (B.2.5)
� One-Time Inspection Program (B.4.4)
� Systems Monitoring Program (B.3.17)
� Preventive Maintenance Program (B.3.18)

A description of these AMPs is provided in Appendix B of the LRA.  

3.3.2.4.16.2  Staff Evaluation

Aging Effects

The staff reviewed the information in Tables 2.3-22, 3.3-1, and 3.3-2 for the DG system.  During
its review, the staff determined that additional information was needed to complete its review.  

By letter dated February 11, 2003, the staff issued RAI 3.3-3 related to the assumptions made
in the Discussion” column of aging effects for carbon steel externally exposed to indoor not-air-
conditioned, containment air, and air-gas environment.  The staff’s evaluation of the applicant’s
response is documented in Section 3.3.2.5.3 of this SER, and is characterized as resolved.

By letter dated February 11, 2003, the staff requested, in RAI 3.3-5, the applicant to clarify
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whether any of the auxiliary systems components for which the PM Program are credited may
rely on the monitoring of leakage.  In addition, the applicant was requested to provide a
discussion of the operating history of these components to demonstrate that the applicable
aging effects will be adequately managed prior to the loss of their intended functions.  The
staff’s evaluation of the applicant’s response is documented in Section 3.3.2.5.5 of this SER,
and is characterized as resolved.

On the basis of its review of the information provided in the LRA and the additional information
included in the applicant’s response to the above RAIs, the staff finds the aging effects that
result from contact of the DG system SSCs to the environments described in Tables 2.3-22,
3.3-1, and 3.3-2 are consistent with industry experience for these combinations of materials and
environments.  Therefore, the staff finds the applicant has identified the appropriate aging
effects for the materials and environments associated with the components in the DG system.

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the DG system.

� Open-Cycle Cooling Water System Program (3.0.3.7)
� Closed-Cycle Cooling Water System Program (3.0.3.8)
� One-Time Inspection Program (3.0.3.9)
� Systems Monitoring Program (3.0.3.12)
� Preventive Maintenance Program (3.0.3.13)

These AMPs are credited for managing the aging effects of several components in other
structures and systems and are, therefore, considered common AMPs.  The staff has evaluated
these common AMPs and found them to be acceptable for managing the aging effects
identified for this system.  The staff’s evaluation of these AMPs is documented in Sections
3.0.3.7, 3.0.3.8, 3.0.3.9, 3.0.3.12, and 3.0.3.13, respectively, of this SER.

After evaluating the applicant’s AMR for each of the components in the DG system, the staff
evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects.  For those components identified in Table 3.3-1 of the LRA, the staff
verified that the applicant credited the AMPs recommended by the GALL Report.  For the
components identified in LRA Table 3.3-2, the staff verified that the applicant credited an AMP
that is appropriate for the identified aging effects.

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the DG system. 
In addition, the staff finds the associated program descriptions in the UFSAR Supplement to be
acceptable to satisfy 10 CFR 54.21(d).

3.3.2.4.16.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and AMPs credited for managing the aging effects, for components in the DG
system, such that there is reasonable assurance that the component intended function will be
maintained consistent with the CLB for the period of extended operation. 
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The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplement provides adequate program descriptions of the AMPs credited for
managing aging in the DG system, as required by 10 CFR 54.21(d).

3.3.2.4.17  Dedicated Shutdown Diesel Generator

3.3.2.4.17.1  Summary of Technical Information in the Application

The description of the DS DG can be found in Section 2.3.3.17 of this SER.  The passive, long-
lived components in this system that are subject to an AMR are identified in LRA Table 2.3-23. 
The components, aging effects, and AMPs are provided in LRA Tables 3.3-1 and 3.3-2.

Aging Effects

Table 2.3-23 of the LRA listed individual system components that are within the scope of LR
and subject to AMR.  The components include exhaust air silencer, air filter, tank, heater,
pump, oil cooler shell, oil cooler tubing and channels, oil cooler channel and shell, oil cooler
tubing and fins, oil filter, oil strainer, radiator tubing, radiator waterdog, duckwork and fittings,
and valves, piping, tubing, and fittings. 

Stainless steel components in indoor air-conditioned, indoor not-air-conditioned, containment
air, borated water leakage, and outdoor environments are identified as being subject to loss of
material from pitting and crevice corrosion, and MIC.  The applicant stated that boric acid is not
an aggressive chemical species for SS.  Stainless steel valves, piping, tubing, and fittings in
indoor not-air-conditioned, and outdoor environments are identified as being subject to cracking
from SCC.

Carbon steel components in indoor not-air-conditioned are identified as being subject to loss of
material from general and galvanic corrosion, and MIC.  Carbon steel components in outdoor
environments are identified as being subject to loss of material from general corrosion and loss
of heat transfer effectiveness from fouling of heat transfer surfaces.  Carbon steel components
in air and gas are identified as being subject to loss of material from general and galvanic
corrosion,  and MIC.  Carbon steel components in treated water (including steam) are identified
as being subject to general, pitting, and crevice corrosion.  Carbon steel components in treated
water (including steam) are identified as being subject to loss of material from galvanic
corrosion and loss of heat transfer effectiveness from fouling of heat transfer surfaces.  Buried
carbon steel piping and fittings are identified as being subject to loss of material from general,
crevice, and pitting corrosion, and MIC.       

Copper alloys in indoor not-air-conditioned or outdoor environments are identified as being
subject to loss of material from pitting and crevice corrosion.  Copper alloys in treated water
(including steam) are identified as being subject to loss of material from selective leaching. 
Copper alloys are identified as being subject to loss of material from crevice corrosion in air and
gas environments.  Copper alloys in treated water (including steam) are identified as being
subject to loss of material from crevice, pitting, and galvanic corrosion, and loss of heat transfer
effectiveness from fouling of heat transfer surfaces.   

Elastomer hose and couplings are located in the internal environments of air and gas,
lubricating oil, FO, and treated water (including steam); and the external environments of indoor
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not-air-conditioned, containment air, borated water leakage, and outdoor.  These components
are identified as being subject to change in material properties, cracking, and loss of material
from various degradation mechanisms.

The RNP AMR assumed that external surfaces of carbon steel components in indoor not-air-
conditioned, containment air, and air and gas environments would not be susceptible to
corrosion if they were protected from the weather, were not subjected to condensation, and
were not subjected to aggressive chemical attack (e.g., borated water leakage).  The RNP AMR
assumed that external surfaces of SS and copper alloys components in indoor not air
conditioned, containment air, air and gas, borated water leakage, and outdoor environments
would not have aging effects requiring management.  The applicant stated that the applicable
environments do not promote concentration of contaminants or include exposure to aggressive
chemical species, and that boric acid is not an aggressive chemical species for SS and copper
alloys.  The RNP AMR determined that carbon steel, SS, and copper alloys have no aging
effects requiring management in a lubricating oil environment without water contamination.        

Aging Management Programs

The following AMPs are utilized to manage aging effects in the DS DG system: 

� Closed-Cycle Cooling Water System Program (B.2.5)
� Systems Monitoring Program (B.3.17)
� Preventive Maintenance Program (B.3.18)
� Buried Piping and Tanks Inspection Program (B.3.8)

A description of these AMPs is provided in Appendix B of the LRA.  

3.3.2.4.17.2  Staff Evaluation

Aging Effects

The staff reviewed the information in Tables 2.3-23, 3.3-1, and 3.3-2 for the DS DG.  During its
review, the staff determined that additional information was needed to complete its review.  

By letter dated February 11, 2003, the staff issued RAI 3.3-3 related to the assumptions made
in the Discussion” column of aging effects for carbon steel externally exposed to indoor not-air-
conditioned, containment air, and air-gas environment.  The staff’s evaluation of the applicant’s
response is documented in Section 3.3.2.5.3 of this SER, and is characterized as resolved.

By letter dated February 11, 2003, the staff requested, in RAI 3.3-5, the applicant to clarify
whether any of the auxiliary systems components for which the PM Program are credited may
rely on the monitoring of leakage.  In addition, the applicant was requested to provide a
discussion of the operating history of these components to demonstrate that the applicable
aging effects will be adequately managed prior to the loss of their intended functions.  The
staff’s evaluation of the applicant’s response is documented in Section 3.3.2.5.5 of this SER,
and is characterized as resolved.

In LRA Tables 2.3-23, for DS DG, LRA Table 3.3-2, Row Numbers 12, 13, and 23 are identified
as AMR links for SS valves, piping, tubing, and fittings.  In Row Number 12, the applicant
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identified loss of material from pitting and crevice corrosion, and MIC as aging effects for the
components exposed to indoor air-conditioned, indoor not-air-conditioned; containment air;
borated water leakage; and outdoor environments.  In Row Number 13, the applicant identified
cracking from SCC as an aging effect requiring management for the above components
exposed to indoor not-air-conditioned, and outdoor environments.  In Row Number 23, for the
seemingly identical component/material/environment combination as in Row Number 12,
however, the applicant has identified no aging effects requiring management.   The staff
discussed the issues with the applicant.  

The applicant explained that the air and gas environments in Row Numbers 12 and 13 include
the potential for wetting of SS by untreated water, which is the genesis of the potential aging
effects.  The environment in Row Number 23, on the other hand, is considered a reasonably dry
one which results in no potential aging effects for SS.  For specific examples, the applicant
stated that the diesel component involved in Table 3.3-2, Row Numbers 12 and 13, is a single
SS, drain valve on the DSD air start receiver.  The compressed air used for starting the DSD
has no dryer, so the conditions exist for a build up of untreated water inside the air receiver and
drain piping.  The internal surface of the valve is, therefore, subjected to wetting.  The external
surface of the same valve is subjected to condensation and was conservatively modeled as
being exposed to a wetted environment.  The applicant also stated that an external surface of a
SS check valve in the lube oil circulating pump discharge is not exposed to a wetted
environment and is, therefore, being referred to in Row Number 23.  Both the diesel air start
subsystem and diesel lube oil subsystem are located inside the DSD enclosure.  The applicant
further stated that the internal environment of the SS check valve in the lube oil circulating
pump discharge for DSD diesel is included in LRA Table 3.3-2, Row Number 22.  It too has no
aging effects, and is not related to the air and gas environments described above.  The staff
finds the above information satisfactorily confirm the AMR results for the SS valves, piping,
tubing, and fittings in Row Numbers 12, 13, and 23, and is, therefore, acceptable.  However,
the applicant is requested to provide the above information under oath and affirmation.  This is
Confirmatory Item 3.3.2.4.17-1.             

On the basis of its review of the information provided in the LRA and the additional information
included in the applicant’s response to the above RAIs, (pending satisfactory resolution of
Confirmatory Item 3.3.2.4.17-1), the staff finds the aging effects that result from contact of the
DS DG SSCs to the environments described in Tables 2.3-23, 3.3-1, and 3.3-2 are consistent
with industry experience for these combinations of materials and environments.  Therefore, the
staff finds the applicant has identified the appropriate aging effects for the materials and
environments associated with the components in the DS DG.

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the DS DG.

� Closed-Cycle Cooling Water System Program (3.0.3.8)
� Systems Monitoring Program (3.0.3.12)
� Preventive Maintenance Program (3.0.3.13)
� Buried Piping and Tanks Inspection Program (3.3.2.3.4)

The first three AMPs are credited for managing the aging effects of several components in
other structures and systems and are, therefore, considered common AMPs.  The staff has
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evaluated these common AMPs and found them to be acceptable for managing the aging
effects identified for this system.  The staff’s evaluation of these AMPs is documented in
Sections 3.0.3.8, 3.0.3.12, and 3.0.3.13 of this SER, respectively.  The Buried Piping and Tanks
Inspection Program is a system-specific AMP.  This AMP has been evaluated and found to be
acceptable for managing aging effects identified for this system.  The staff's evaluation of this
AMP is documented in Section 3.3.2.3.4 of this SER.  

After evaluating the applicant’s AMR for each of the components in the DS DG, the staff
evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects.  For those components identified in Table 3.3-1 of the LRA, the staff
verified that the applicant credited the AMPs recommended by the GALL Report.  For the
components identified in LRA Table 3.3-2, the staff verified that the applicant credited an AMP
that is appropriate for the identified aging effects.

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the DS DG.  In
addition, the staff finds the associated program descriptions in the UFSAR Supplement to be
acceptable to satisfy 10 CFR 54.21(d).

3.3.2.4.17.3  Conclusions

On the basis of its review, (pending satisfactory resolution of Confirmatory  Item 3.3.2.4.17-1),
the staff concludes that the applicant has adequately identified the aging effects, and AMPs
credited for managing the aging effects, for components in the DS DG, such that there is
reasonable assurance that the component intended function will be maintained consistent with
the CLB for the period of extended operation.  

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR supplements provide adequate program descriptions of the AMPs credited for
managing aging in the DS DG, as required by 10 CFR 54.21(d).

3.3.2.4.18  EOF/TSC Security Diesel Generator

3.3.2.4.18.1  Summary of Technical Information in the Application

The description of the EOF/TSC security DG can be found in Section 2.3.3.18 of this SER.  The
passive, long-lived components in this system that are subject to an AMR are identified in LRA
Table 2.3-24.  The components, aging effects, and AMPs are provided in LRA Tables 3.3-1 and
3.3-2.

Aging Effects

Table 2.3-24 of the LRA listed individual system components that are within the scope of LR
and subject to AMR.  The components include duckwork and fittings, intake filter, exhaust
silencer, heaters, radiator, and valves, piping, tubing, and fittings.  

Carbon steel components in indoor not-air-conditioned are identified as being subject to loss of
heat transfer effectiveness from fouling of heat transfer surfaces.  Carbon steel components in
outdoor environments are identified as being subject to loss of material from general corrosion. 
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Carbon steel components in treated water (including steam) are identified as being subject to
general, pitting, and crevice corrosion.  Carbon steel components in treated water (including
steam) are identified as being subject to loss of material from galvanic corrosion, and loss of
heat transfer effectiveness from fouling of heat transfer surfaces.

Copper alloys in treated water (including steam) are identified as being subject to loss of
material from selective leaching.  Copper alloys in treated water (including steam) are subject to
loss of material from crevice, pitting, and galvanic corrosion, and loss of heat transfer
effectiveness from fouling of heat transfer surfaces.

Elastomer hose and couplings are located in the internal environments of air and gas,
lubricating oil, FO, and treated water (including steam); and the external environments of indoor
not-air-conditioned, containment air, borated water leakage, and outdoor.  These components
are identified as being subject to change in material properties, cracking, and loss of material
from various degradation mechanisms.

The RNP AMR assumed that external surfaces of carbon steel components in indoor not-air-
conditioned, containment air, and air and gas environments would not be susceptible to
corrosion if they were protected from the weather, were not subjected to condensation, and
were not subjected to aggressive chemical attack (e.g., borated water leakage).  The RNP AMR
assumed that external surfaces of SS and copper alloys components in indoor not-air-
conditioned, containment air, air and gas, borated water leakage, and outdoor environments
would not have aging effects requiring management.  The applicant stated that the applicable
environments do not promote concentration of contaminants or include exposure to aggressive
chemical species, and that boric acid is not an aggressive chemical species for SS and copper
alloys.  The RNP AMR determined that carbon steel, SS, and copper alloys have no aging
effects requiring management in a lubricating oil environment without water contamination.  The
RNP AMR also determined that galvanized steel duckwork and fittings would experience no age
related degradation requiring management in indoor not-air-conditioned, containment air, and
borated water leakage environments.

Aging Management Programs

The following AMPs are utilized to manage aging effects in the EOF/TSC security DG.

� Closed-Cycle Cooling Water System Program (B.2.5)
� Systems Monitoring Program (B.3.17)

A description of these AMPs is provided in Appendix B of the LRA. 

3.3.2.4.18.2  Staff Evaluation

Aging Effects

The staff reviewed the information in Tables 2.3-24, 3.3-1, and 3.3-2 for the EOF/TSC security
DG.  During its review, the staff determined that additional information was needed to complete
its review. 

By letter dated February 11, 2003, the staff issued RAI 3.3-3 related to the assumptions made
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in the Discussion” column of aging effects for carbon steel externally exposed to indoor not-air-
conditioned, containment air, and air-gas environment.  The staff’s evaluation of the applicant’s
response is documented in Section 3.3.2.5.3 of this SER, and is characterized as resolved.

By letter dated February 11, 2003, the staff requested, in RAI 3.3-4, the applicant to provide the
basis for not considering boric acid corrosion as an applicable aging effect for galvanized steel
components included in Table 3.3-1, Row Number 20.  The staff’s evaluation of the applicant’s
response is documented in Section 3.3.2.5.4 of this SER, and is characterized as resolved.

By letter dated February 11, 2003, the staff requested, in RAI 3.3-5, the applicant to clarify
whether any of the auxiliary systems components for which the PM Program are credited may
rely on the monitoring of leakage.  In addition, the applicant was requested to provide a
discussion of the operating history of these components to demonstrate that the applicable
aging effects will be adequately managed prior to the loss of their intended functions.  The
staff’s evaluation of the applicant’s response is documented in Section 3.3.2.5.5 of this SER,
and is characterized as resolved.

On the basis of its review of the information provided in the LRA and the additional information
included in the applicant’s response to the above RAIs, the staff finds the aging effects that
result from contact of the EOF/TSC security DG SSCs to the environments described in Tables
2.3-24, 3.3-1, and 3.3-2 are consistent with industry experience for these combinations of
materials and environments.  Therefore, the staff finds the applicant has identified the
appropriate aging effects for the materials and environments associated with the components in
the EOF/TSC security DG.

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the EOF/TSC
security DG.

� Closed-Cycle Cooling Water System Program (3.0.3.8)
� Systems Monitoring Program (3.0.3.12)

These AMPs are credited for managing the aging effects of several components in other
structures and systems and are, therefore, considered common AMPs.  The staff has evaluated
these common AMPs and found them to be acceptable for managing the aging effects
identified for this system.  The staff’s evaluation of these AMPs is documented in Sections
3.0.3.8 and 3.0.3.12, respectively, of this SER.

After evaluating the applicant’s AMR for each of the components in the EOF/TSC security DG,
the staff evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects.  For those components identified in Table 3.3-1 of the LRA, the staff
verified that the applicant credited the AMP(s) recommended by the GALL Report.  For the
components identified in LRA Table 3.3-2, the staff verified that the applicant credited an AMP
that is appropriate for the identified aging effect(s).

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the EOF/TSC
security DG.  In addition, the staff finds the associated program descriptions in the UFSAR
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Supplement to be acceptable to satisfy 10 CFR 54.21(d).

3.3.2.4.18.3  Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects, and AMPs credited for managing the aging effects, for components in the
EOF/TSC security DG, such that there is reasonable assurance that the component intended
function will be maintained consistent with the CLB for the period of extended operation.  

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplement provides adequate program descriptions of the AMPs credited for
managing aging in the EOF/TSC security DG, as required by 10 CFR 54.21(d).

3.3.2.4.19  Fuel Oil System

3.3.2.4.19.1  Summary of Technical Information in the Application

The description of the fuel oil (FO) system can be found in Section 2.3.3.19 of this SER.  The
passive, long-lived components in this system that are subject to an AMR are identified in LRA
Table 2.3-25.  The components, aging effects, and AMPs are provided in LRA Tables 3.3-1 and
3.3-2. 

Aging Effects

Components of the FO system are described in Section 2.3.3.19 of the submittal as being
within the scope of LR, and subject to an AMR.  Table 2.3-25, on pages 2.3-58 and 2.3-59, of
the LRA lists individual components of the system including diesel fire pump FO tank, diesel oil
storage tank vent filter, DS diesel (DSD) FO day tank, DSD FO priming pumps, DSD FO
pumps, DSD FO tank, EDG day tank vent filters, EDG FO day tanks, EDG FO duplex filters,
EDG FO hand priming pumps, EDG FO storage tank, EOF DG FO day tank, EOF DG FO
pump, EOF/TSC, main storage tank, flow orifices/elements, FO transfer pumps, Unit 1 IC
turbine tanks, and valves, piping, tubing, and fittings.  

The LRA identifies carbon steel, copper alloys and SS in air (ambient), and outdoor
environments are identified as being subject to loss of material due to general, pitting, and
crevice, corrosion, and/or MIC.  Stainless steel, carbon steel and copper alloys in FO (with
potential water contamination) are subject to loss of material due to general, pitting, and crevice
corrosion, MIC and boifouling.  The LRA also identifies SS components in ambient air, outdoor
environments, and exposed to borated water leakage as being subject to loss of material due to
pitting corrosion, crevice corrosion, and MIC, and cracking from SCC.  Stainless steel
components in indoor air-conditioned, indoor not-air-conditioned, containment air, borated water
leakage, and outdoor are identified as being subject to loss of material from pitting and crevice
corrosion and MIC.  The applicant stated that boric acid is not an aggressive chemical species
for SS. The RNP AMR assumed that external surfaces of SS components in indoor not-air-
conditioned, containment air, air and gas, borated water leakage, and outdoor environments
would not have aging effects requiring management.  The applicant stated that the applicable
environments do not promote concentration of contaminants or include exposure to aggressive
chemical species, and that boric acid is not an aggressive chemical species for SS.   
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Elastomers and miscellaneous piping components are identified as being subject to change in
material properties, hardening, cracking, and loss of strength due to elastomer degradation and
loss of material due to various degradation mechanisms from exposure to ambient air and gas,
treated water (including steam), and borated water leakage.  Buried carbon steel is subject to
loss of material due to general, crevice corrosion, and pitting corrosion, and MIC.  Exposure of
SS and copper alloy components to ambient air, and fiberglass reinforced polyester
components in the buried and outdoor environments, have no aging effects.  

Aging Management Programs

The following AMPs are utilized to manage aging effects in the FO system.

� One-Time Inspection Program (B.4.4)
� Systems Monitoring Program (B.3.17)
� Preventive Maintenance Program (B.3.18)
� Buried Piping and Tanks Surveillance Program (B.3.8)
� Aboveground Carbon Steel Tanks Program (B.3.9)
� Fuel Oil Chemistry Program (B.3.10)

A description of these AMPs is provided in Appendix B of the LRA.  

3.3.2.4.19.2  Staff Evaluation 

Aging Effects

The staff reviewed the information in Tables 2.3-25, 3.3-1, and 3.3-2 for the FO system.  During
its review, the staff determined that additional information was needed to complete its review. 

By letter dated February 11, 2003, the staff issued RAI 3.3-3 related to the assumptions made
in the Discussion” column of aging effects for carbon steel externally exposed to indoor not-air-
conditioned, containment air, and air-gas environment.  The staff’s evaluation of the applicant’s
response is documented in Section 3.3.2.3.3 of this SER, and is characterized as resolved.

By letter dated February 11, 2003, the staff requested, in RAI 3.3-5, the applicant to clarify
whether any of the auxiliary systems components for which the PM Program is credited may
rely on the monitoring of leakage.  In addition, the applicant was requested to provide a
discussion of the operating history of these components to demonstrate that the applicable
aging effects will be adequately managed prior to the loss of their intended functions.  The
staff’s evaluation of the applicant’s response is documented in Section 3.3.2.3.5 of this SER,
and is characterized as resolved.

In LRA Tables 2.3-25, for FO system, LRA Table 3.3-2, Row Numbers 12, 13, and 23 are
identified as AMR links for SS valves, piping, tubing, and fittings.  In Row Number 12, the
applicant identified loss of material from pitting and crevice corrosion, and MIC as aging effects
for the components exposed to indoor air-conditioned, indoor not-air-conditioned, containment
air, borated water leakage, and outdoor environments.  In Row Number 13, the applicant
identified cracking from SCC as an aging effect requiring management for the above
components exposed to indoor not-air-conditioned, and outdoor environments.  In Row Number
23, for the seemingly identical component/material/environment combination as in Row Number
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12, however, the applicant has identified no aging effects requiring management.  The staff
discussed the issues with the applicant.

The applicant explained that the air and gas environments in Row Numbers 12 and 13 include
the potential for wetting of SS by untreated water, which is the genesis of the potential aging
effects.  In Row Number 23, the environment is considered a reasonably dry environment which
results in no potential aging effects for SS.  For the FO system, it has a SS valve and
instrumentation tubing, valves, and fittings that are conservatively modeled in a wetted outdoors
environment.  The FO tank level instrumentation is located outdoors and has components that
are near the ground.  Therefore, it was conservatively evaluated as having a potentially wetted
external environment.  These items account for the Table 3.3-2, Row Numbers 12 and 13,
referenced for valves, piping, tubing, and fittings from Table 2.3-25.  There are also other SS
piping components (indoor not-air-conditioned) that are not in a potentially wetted environment
and have no potential aging effects associated with its external surface.  These later items are
referring to Table 3.3-2, Row Number 23, which have no aging effects. 

On the basis of its review, the staff finds the applicant’s response acceptable because the
applicant has clarified the issues clearly.  However, the applicant is requested to provide the
above information under oath and affirmation.  This is Confirmatory Item 3.3.2.4.19-1.

On the basis of its review of the information provided in the LRA and the additional information
included in the applicant’s response to the above RAIs, (pending satisfactory resolution of
Confirmatory Item 3.3.2.4.19-1), the staff finds that the aging effects that result from contact of
the FO system SSCs to the environments described in Tables 2.3-25, 3.3-1, and 3.3-2 are
consistent with industry experience for these combinations of materials and environments. 
Therefore, the staff finds that the applicant has identified the appropriate aging effects for the
materials and environments associated with the components in the FO system.

Aging Management Programs

The applicant credited the following AMPs for managing the aging effects in the FO system:

� One-Time Inspection Program (3.0.3.9)
� Systems Monitoring Program (3.0.3.12)
� Preventive Maintenance Program (3.0.3.13)
� Buried Piping and Tanks Surveillance Program (3.3.2.3.4)
� Aboveground Carbon Steel Tanks Program (3.3.2.3.5)
� FO Chemistry Program (3.3.2.3.6)

With the exception of the Buried Piping and Tanks Surveillance Program, the Aboveground
Carbon Steel Tanks Program, and the Fuel Oil Chemistry Program, these AMPs are credited
for managing the aging effects of components in several structures and systems and, therefore,
are considered common AMPs.  The staff has evaluated these common AMPs and found them
to be acceptable for managing the aging effects identified for this system.  These common
AMPs are evaluated in Sections 3.0.3.9, 3.0.3.12, and 3.0.3.13 of this SER.  The Buried Piping
and Tanks Surveillance Program, the Aboveground Carbon Steel Tanks Program, and the Fuel
Oil  Chemistry Program have been evaluated and found to be appropriate for this system.  The
Buried Piping and Tanks Surveillance Program, the Aboveground Carbon Steel Tanks
Program, and the Fuel Oil Chemistry Program are discussed in Sections 3.3.2.3.4, 3.3.2.3.5,
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and 3.3.2.3.6 of this SER, respectively.

The staff asked several RAIs related to the Buried Piping and Tanks Surveillance Program
(RAIs B.3.8-1 thru B.3.8-9), the Aboveground Carbon Steel Tanks Program (RAIs B.3.9-1 thru
B.3.9-5) and the Fuel Oil Chemistry Program (RAIs B.3.10-1 thru B.3.10-10).  All RAIs have
been satisfactorily resolved.  The details of the staff’s evaluation of these RAIs are discussed in
Sections 3.3.2.3.4, 3.3.2.3.5, and 3.3.2.3.6 of this SER, respectively. 

After evaluating the applicant’s AMR for each of the components in the FO system, the staff
evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects.  For those components identified in Table 3.3-1 of the LRA, the staff
verified that the applicant credited the AMP(s) recommended by the GALL Report.  For the
components identified in LRA Table 3.3-2, the staff verified that the applicant credited an AMP
that is appropriate for the identified aging effect(s).

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the FO system. 
In addition, the staff finds the associated program descriptions in the UFSAR Supplement to be
acceptable to satisfy 10 CFR 54.21(d).

3.3.2.4.19.3  Conclusions

On the basis of its review, (pending satisfactory resolution of Confirmatory Item 3.3.2.4.19-1),
the staff concludes that the applicant has adequately identified the aging effects, and AMPs
credited for managing the aging effects, for components in the FO system, such that there is
reasonable assurance that the component intended functions will be maintained consistent with
the CLB for the period of extended operation.

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplement provides adequate program descriptions of the AMPs credited for
managing aging in the FO system, as required by 10 CFR 54.21(d).

3.3.2.5  General AMR Issues

This section discusses the staff’s evaluation of general AMR issues that are applicable to
components in several auxiliary systems included in Section 3.3 of the LRA.

3.3.2.5.1 Wear Degradation of Elastomer Components

Numerous ventilation systems including RAB HVAC, control room area HVAC, FHB HVAC
systems, the containment purge system, and rod drive cooling discussed in Section 2.3 of the
LRA, include elastomer components. Normally these systems contain elastomer materials in
duct seals, flexible collars between ducts and fans, rubber boots, etc. For some plant designs,
elastomer components are used as vibration isolators to prevent  transmission of vibration and
dynamic loading to the rest of the system.  In Table 3.3-1, Row Number 2, of the LRA, the
applicant identified the aging effects of hardening, cracks, and loss of strength due to elastomer
degradation and credited the System Monitoring Program, AMP B.3.17,  for managing these
aging effects.  In the Discussion” column of that row, the applicant stated that loss of material
due to wear was not identified as an aging mechanism for elastomer components; however,
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wear also would be managed by AMP B.3.17.  However, the staff noted that AMP B.3.17 did
not include wear as one of the aging mechanisms of concern.  

By letter dated February 11, 2003, the staff requested, in RAI 3.3-1, the applicant to clarify the
discrepancy between Table 3.3-1, Row Number 2 and AMP B.3.17 regarding the aging
effects/mechanisms of concern.  In addition, the applicant was requested to provide the
frequency of the inspection described in AMP B.3.17 for the applicable elastomer components
including a discussion of the operating history to demonstrate that the applicable aging
degradations will be detected prior to the loss of their intended function.

In its response dated April 28, 2003, the applicant stated that wear was not identified as an
aging effect for these components.  However, the RNP AMP will be enhanced to ensure that
loss of material due to wear is specifically included as an aging effect/mechanism identified in
the system walkdown checklist. This will ensure that this effect/mechanism will be managed
consistent with GALL VII.F1.1 -c, VII.F2.1-c, VII.F3.1-c, and VII.F4.1-c.  

The applicant further stated that walkdowns are typically scheduled and performed so the entire
system is fully walked down within one operating cycle.  The Systems Monitoring Program is
designed to detect aging effects prior to structure or component failure.  As an example, system
walkdowns identified degradation of flexible connections between the fan unit housing for the
containment recirculating cooling units and the adjacent ductor.  This degradation was
characterized by missing/torn flexible material.  For this degradation, the material was replaced
by a different material. This example demonstrates the effectiveness of the current site program
in identifying degradation prior to loss of component intended function.  Implementation of
program enhancements identified during the LR process will serve to further increase program
effectiveness. The enhancements are generally described in LRA B.3.17.  A more detailed
description of several of the relevant program attributes is discussed in the RNP response to
RAI B.3.17-1.

On the basis of its review, the staff finds the applicant’s response adequate and acceptable
because (1) the applicant’s response clarifies that in addition to the aging effects of hardening,
cracks, and loss of strength, the aging effects of wear will be managed by the enhanced
Systems Monitoring Program and (2) the applicant’s response demonstrates that with the
scheduled system walkdown, the applicable aging degradations of these elastomer
components will be detected prior to the loss of their intended function.

3.3.2.5.2  Closure Bolting

For the closure bolting in several of the auxiliary systems included in Table 3.3-1, Row
Number 13, of the LRA, the applicant identified loss of material due to boric acid corrosion as
an applicable aging effect. In the Discussion” column of that row, the applicant stated that loss
of material due to boric acid corrosion can lead to loss of mechanical closure integrity of closure
bolting.  The applicant also stated that the aging mechanism is loss of mechanical closure
integrity from loss of material due to aggressive chemical attack.  The applicant credited the
Boric Acid Corrosion Program (AMP B.3.2) for managing this aging effect.  The staff also noted
that in Table 3.3-1, Row Number 23, of the LRA, the applicant has identified loss of material
due to general corrosion, crack initiation, and growth due to cyclic loading and SCC as the
applicable aging effects for closure bolting in auxiliary systems.  The applicant credited the
Bolting Integrity Program (AMP B.3.4) for managing these aging effects.  However, the staff
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noted that, with the exception of closure bolting in CVCS, the applicant did not identify these
aging effects included in Table 3.3 -1, Row Number 23 for the closure bolting in auxiliary
systems.  By letter dated February 11, 2003, the staff requested, in RAI 3.3-2, the applicant to
explain why the other aging effects/mechanisms of concern identified in AMP B.3.4 and Row
Number 23 of Table 3.3 -1 are not applicable to the closure bolting in other auxiliary systems
and why AMP B.3.4 is not being used to manage aging effects for the closure bolting in these
auxiliary systems.  

In its response dated April 28, 2003, the applicant stated that the RNP methodology treats
pressure boundary bolting as a subcomponent except in those cases where it must be
individually evaluated for AMR.  If a valve and its pressure boundary bolting are considered
susceptible to an aging effect, and the same AMP would be applied to both, then the bolting
would generally be treated as part of the valve.  Within this constraint, the listing of aging
effects in AMP B.3.4 is an aggregate set applicable to bolting in the scope of LR.  The applicant
also stated that, relative to Table 3.3-1, Row Number 23, aging management of bolting for SCC
was specified only in those instances where susceptible bolting was identified.  SCC of bolting
requires susceptible material (generally associated with bolts with minimum yield >150 ksi), and
a design review found a single incidence of susceptible auxiliary system pressure boundary
bolting in the scope of LR.  This resulted in the listing of SCC for the CVCS closure bolting in
Table 3.3-1, Row Number 23, and AMP B.3.4 as the applicable AMP.

The applicant further stated that, in addition to boric acid corrosion and SCC,  AMP B.3.4
identifies stress relaxation and wear as applicable aging effects.  The instance of stress
relaxation noted in AMP B.3.4 is based on site OE and is specific to the RCP  flanges.  Stress
relaxation has been evaluated to be not applicable to RNP auxiliary systems based on system
operating temperatures, and loss of pre-load is considered to be a design issue, not an aging
effect.  Similarly, the applicant stated that the potential for wear was based on a review of
Generic Technical Report WCAP-14575-A regarding RCS Class 1 closures, and is not
considered applicable to auxiliary systems.  Hence, the applicant concluded that neither of
these aging effects was included in LRA Table 3.3-1. 

On the basis of its review, the staff finds the applicant’s response acceptable because (1) the
applicant treated the pressure boundary bolting as part of the component being considered and
applied the same AMP to both, and (2)  the applicant further stated that the listing of aging
effects in AMP B.3.4 is an aggregate set applicable to bolting in the scope of LR in general, and
the listed stress relaxation and wear aging effects are not considered applicable to the auxiliary
systems

3.3.2.5.3  External Environments

 In Table 3.3-2, Row Number 19, of the LRA, the applicant did not identify aging effects for
carbon steel externally exposed to indoor not-air-conditioned, containment air, and air/gas
environments.  In the Discussion” column of that row, the applicant stated that its AMR
methodology assumed that external surfaces of carbon steel components would not be
susceptible to corrosion if they were located in areas protected from the weather, were not
subjected to condensation, and were not subjected to aggressive chemical attack (e.g., borated
water leakage).  By letter dated February 11, 2003, the staff requested, in RAI 3.3-3, the
applicant to verify that the assumption is appropriate for the combination of material and
environments listed in Table 3.3-2, Row Number 19, of the LRA.  In its response dated April 28,
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2003, the applicant stated that LRA Table 3.3-2, Row Number 19, represents carbon steel
components that are indoor, not exposed to weather, not prone to condensation, and therefore
are not considered to be in a moist environment.  The applicant further stated that in the
absence of an aggressive chemical environment (i.e., boric acid leakage), significant corrosion
of carbon steel will not occur without the presence of moisture.  

On the basis of its review, the staff finds the applicant’s response acceptable because the
information provided by the applicant clarified that the subject carbon steel components are not
exposed to moist environment and are not subjected to aggressive chemical attack, and
therefore, are not susceptible to corrosion.  

3.3.2.5.4  Boric Acid Corrosion for Galvanized Steel Component

In Table 3.3-2, Row Number 20, of the LRA, the applicant stated that the galvanized steel
components would experience no age-related degradation requiring management in the
environments of indoor not-air-conditioned, containment air, and borated water leakage.  By
letter dated February 11, 2003, the staff requested, in RAI 3.3-4, the applicant to provide a
basis for not considering boric acid corrosion as an applicable aging effect for these galvanized
steel components. 

In its response dated April 28, 2003, the applicant stated that the aging effects and AMRs
applicable to galvanized steel components exposed to borated water leakage were revisited. 
The applicant stated that based on the potential for boric acid leakage to concentrate to the
point where degradation of the galvanized steel coating could occur, it was determined now that
galvanized steel components would be susceptible to aging effects from boric acid leakage as
are carbon or low-alloy steels.  The applicant further stated that for these galvanized steel
components, the aging effect was changed to loss of material,” and the corresponding
mechanism was changed to aggressive chemical attack.”  The Boric Acid Corrosion Program
will be used to manage loss of material due to aggressive chemical attack for the external
surfaces of such components.  

On the basis of its review, the staff finds the applicant’s response acceptable because the
applicant has adequately identified the aging effect of loss of material due to boric acid
corrosion and has credited the Boric Acid Corrosion Program to manage the aging effect.  The
staff has evaluated the Boric Acid Corrosion Program and has found it to be acceptable for
managing the subject aging effect as described in Section 3.0.3.4 of this SER.  

3.3.2.5.5  Monitoring of Leakage Detection

In Table 3.3-1, Row Number 5, of the LRA, the applicant credited the PM Program for
managing aging effects for the internal surfaces of numerous components in auxiliary systems. 
The staff noted that in Appendix B.3.18, Preventive Maintenance Program,” under Monitoring
and Trending,” the applicant included leakage as an example of technique and parameter
monitored.  By letter dated February 11, 2003, the staff requested, in RAI 3.3-5, the applicant to
clarify whether any of these auxiliary systems components, including DG systems, for which the
Preventive Maintenance Program is credited may rely on the monitoring of leakage.  In addition,
the staff requested the applicant to provide a discussion of the operating history of these
components to demonstrate that the applicable aging effects will be adequately managed prior
to the loss of their intended functions.  The staff’s concern is that the presence of leakage from
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a component might signal the loss of its capability in performing its intended function as a
pressure boundary.  

In its response dated April 28, 2003, the applicant stated that expected leakage from systems
typically consists of flange or packing leaks.  Through-wall leaks are not expected and would
require corrective action, not trending.  During PM activities, equipment is opened and is
externally and internally inspected for degradation.  Many of the repetitive PM procedures and
work packages require general surface conditions to be inspected.  Leakage represents an
extreme point of degradation and would not typically be relied upon as the sole attribute of the
monitoring program.  The applicant listed some examples of monitoring techniques/trend
parameters for various plant equipment types as (1) helium leak detection for main condenser
tubes, and various valves and flanges; (2) plant walkdown to look for various performance
problems, such as dump valves not reset, steam trap leaks, valve leak-through to the
condenser, miscellaneous steam leaks, oscillating feedwater level control, etc.; and (3) visual
examinations for coating failures, corrosion, cracking, erosion, leaking and physical condition,
mechanical damage, loose or missing hardware, etc.  Again, the applicant stressed that
leakage is not the sole parameter monitored, but might help indicate cracking or degradation. 
The result may be more careful or frequent inspections.  Also, leakage would be an indication
that additional and more directed inspections may be needed to ascertain the extent of
condition.  The applicant further stated that leakage does not necessarily mean that the system
intended function cannot be achieved. 

On the basis of its review, the staff finds the applicant’s response acceptable because the
applicant’s maintenance procedure, including monitoring/trending of various plant parameters,
will adequately manage the applicable aging effects of these components prior to the loss of
their intended function. 

3.3.3  Evaluation Findings

The staff has reviewed the information in Section 3.3 of the LRA.  On the basis of its review,
pending satisfactory resolution of confirmatory items 3.3.2.3.3-1, 3.3.2.4.7-1, 3.3.2.4.17-1, and
3.3.2.4.19-1, the staff concludes that the applicant has adequately identified the aging effects,
and the AMPs credited for managing the aging effects, for the auxiliary systems, such that
there is reasonable assurance that the component intended functions will be maintained
consistent with the CLB for the period of extended operation.  The staff also reviewed the
applicable UFSAR supplement program descriptions and concludes that the UFSAR
supplement provides an adequate program description of the AMPs credited for managing
aging effects, as required by 10 CFR 54.21(d).
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3.4  Steam and Power Conversion Systems

This section addresses the aging management of the components of the steam and power
conversion systems group.  The systems that make up the steam and power conversion
systems group are described in the following SER sections: 

• Turbine System  (2.3.4.1)
• Electro-Hydraulic Control System (2.3.4.2)
• Turbine Generator Lube Oil System (2.3.4.3)
• Extraction Steam System (2.3.4.4)
• Main Steam (2.3.4.5)
• Steam Generator Blowdown (2.3.4.6)
• Steam Cycle Sampling (2.3.4.7)
• Feedwater (2.3.4.8)
• Auxiliary Feedwater (2.3.4.9)
• Condensate (2.3.4.10)
• Steam Generator Chemical Addition (2.3.4.11)
• Circulating Water (2.3.4.12)

As discussed in Section 3.0.1 of this SER, the components in each of these steam and power
conversion systems are included in one of two LRA tables.  LRA Table 3.4-1 consists of steam
and power conversion systems components that are evaluated in the GALL Report, and steam
and power conversion systems components that were not evaluated in the GALL Report, but
the applicant has determined can be managed using a GALL AMR and associated AMP.  LRA
Table 3.4-2 consists of steam and power conversion systems components that are not
evaluated in the GALL Report.

3.4.1  Summary of Technical Information in the Application

In LRA Section 3.4, the applicant described its AMRs for the steam and power conversion
systems group at RNP.  The passive, long-lived components in these systems that are subject
to an AMR are identified in LRA Tables 2.3-26, 2.3-27, 2.3-28, 2.3-29, 2.3-30, 2.3-31, and 2.3-
32, and in paragraph 2.3.4.7.

The applicant’s AMRs included an evaluation of plant-specific and industry OE.  The plant-
specific evaluation included reviews of condition reports and discussions with appropriate site
personnel to identify aging effects that require management.  These reviews concluded that the
aging effects requiring management based on RNP OE were consistent with aging effects
identified in the GALL Report.  The applicant’s review of industry OE included a review of OE
through December 2001.  The results of this review concluded that aging effects requiring
management based on industry operating experience were consistent with aging effects
identified in the GALL Report.  The applicant’s on-going review of plant-specific and industry-
wide OE is conducted in accordance with the RNP Corrective Action and Operating Experience
Programs.

3.4.2  Staff Evaluation

In Section 3.4 of the LRA, the applicant describes its AMR for the steam and power conversion
systems at RNP.  The staff reviewed Section 3.4 to determine whether the applicant has
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provided sufficient information to demonstrate that the effects of aging will be adequately
managed so that the intended functions will be maintained consistent with the CLB throughout
the period of extended operation, in accordance with the requirements of 10 CFR 54.21(a)(3),
for the steam and power conversion systems components that are determined to be within the
scope of LR and subject to an AMR.

The systems that make up the steam and power conversion systems group are (1) turbine
system, (2) electro-hydraulic control (EHC), (3) turbine generator lube oil, (4) extraction steam,
(5) main steam, (6) SG blowdown, (7) steam cycle sampling, (8) feedwater, (9) AFW, 
(10) condensate, (11) SG chemical addition, and (12) circulating water.

The applicant referenced the GALL Report in its AMR.  The staff has previously evaluated the
adequacy of the aging management of steam and power conversion systems components for
LR as documented in the GALL Report.  Thus, the staff did not repeat its review of the matters
described in the GALL Report, except to ensure that the material presented in the LRA was
applicable, and to verify that the applicant had identified the appropriate programs as described
and evaluated in the GALL Report.  The staff evaluated those aging management issues
recommended for further evaluation in the GALL Report.  The staff also reviewed aging
management information submitted by the applicant that was different from that in the GALL
Report or was not addressed in the GALL Report.

Table 3.4-1 below provides a summary of the staff’s evaluation of components, aging
effects/mechanisms, and AMPs listed in LRA Section 3.4 that are addressed in the GALL
Report.

Table 3.4-1

Staff Evaluation Table for RNP Steam and Power Conversion Systems
Components Evaluated in the GALL Report 

Component Group Aging Effect/Mechanism  AMP in GALL Report AMP in LRA Staff
Evaluation

(1) Piping and fittings in
main feedwater line,
steam line and AFW
piping (PWR only)

Cumulative fatigue
damage

TLAA, evaluated in
accordance with 10 CFR
54.21(c)

10CFR54.21(c)(1)(i)
Analyses remain
valid

Consistent with
GALL. GALL
recommends
further
evaluation 
(see staff
evaluation in
Section
3.4.2.2.1)

(2) Piping and fittings,
valve bodies and
bonnets, pump casings,
tanks, tubes,
tubesheets, channel
head and shell (except
main steam system)

Loss of material due to
general (carbon steel
only), pitting, and crevice
corrosion

Water Chemistry and One-
Time Inspection

Chemistry Program
and One-Time
Inspection Program

Consistent with
GALL. GALL
recommends
further
evaluation (see
staff evaluation
in Section
3.4.2.2.2)



3-297

(3) Auxiliary feedwater
(AFW) piping

Loss of material  due to
general, pitting, and
crevice corrosion, MIC,
and biofouling

Plant specific Not applicable. 
AFW piping at RNP
not exposed to
untreated water
from a backup water
supply

GALL
recommends
further
evaluation (see
staff evaluation
in Section
3.4.2.2.3)

(4) Oil coolers in AFW
system (lubricating oil
side possibly
contaminated with
water)

Loss of material  due to
general (carbon steel
only), pitting, and crevice
corrosion, and MIC

Plant specific Preventive
Maintenance
Program

GALL
recommends
further
evaluation (see
staff evaluation
in Section
3.4.2.2.5)

(5) External surface of
carbon steel
components

Loss of material  due to
general corrosion

Plant specific Systems Monitoring Consistent with
GALL. GALL
recommends
further
evaluation (see
staff evaluation
in Section
3.4.2.2.4)

(6) Carbon steel piping
and valve bodies

Wall thinning due to flow-
accelerated corrosion

Flow-Accelerated
Corrosion

Flow-Accelerated
Corrosion

Consistent with
GALL (see
staff evaluation
in Section
3.4.2.1)

(7) Carbon steel piping
and valve bodies in
main steam system

Loss of material due to
pitting and crevice
corrosion

Water Chemistry Water Chemistry Consistent with
GALL (see
staff evaluation
in Section
3.4.2.1)

(8) Closure bolting in
high-pressure or high-
temperature systems

Loss of material  due to
general corrosion; crack
initiation and growth due to
cyclic loading and/or SCC 

Bolting Integrity Systems Monitoring
Program

See staff
evaluation in
Section
3.4.2.4.13.2

(9) Heat exchangers
and coolers/condensers
serviced by open-cycle
cooling water

Loss of material  due to
general (carbon steel
only), pitting, and crevice
corrosion, MIC, and
biofouling; buildup of
deposit due to biofouling

Open-Cycle Cooling Water
System

Open-Cycle Cooling
Water System

Consistent with
GALL (see
staff evaluation
in Section
3.4.2.1)

(10) Heat exchangers
and coolers/condensers
serviced by closed-
cycle cooling water

Loss of material  due to
general (carbon steel
only), pitting, and crevice
corrosion

Closed-Cycle Cooling
System

Closed-Cycle
Cooling Water
system

Consistent with
GALL (see
staff evaluation
in Section
3.4.2.1)

(11) External surface of
above-ground CST 

Loss of material  due to
general (carbon steel
only), pitting, and crevice
corrosion

Aboveground Carbon
Steel Tanks

Not applicable CST at RNP is
fabricated of
SS

(12) External surface of
buried CST and AFW
piping

Loss of material  due to
general, pitting, and
crevice corrosion, and MIC

Buried Piping and Tanks
Surveillance 

or

Buried Piping and Tanks
Inspection

Not applicable The CST and
AFW piping at
RNP is not
buried.
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(13) External surface of
carbon steel
components

Loss of material due to
boric acid corrosion

Boric Acid Corrosion Boric Acid Corrosion Consistent with
GALL (see
staff evaluation
in Section
3.4.2.1)

3.4.2.1  Aging Management Evaluations in the GALL Report that Are Relied on for License         
     Renewal, Which Do Not Require Further Evaluation

For component groups evaluated in the GALL Report for which the applicant has claimed
consistency with the GALL Report, and for which the GALL Report does not recommend further
evaluation, the staff sampled components in these groups during the AMR inspection to
determine whether the plant-specific components contained in these GALL component groups
were bounded by the GALL evaluation.  The staff also sampled component groups during the
AMR inspection to determine whether the applicant had properly identified those component
groups in the GALL Report that were not applicable to its plant.  The results of the staff’s AMR
inspection can be found in NRC Inspection Report 50-261/2003-009 (ADAMS accession
number: ML032130040).

On the basis of this review, the staff has determined that the applicant’s basis of managing
aging effects associated with steam and power conversion systems is consistent with GALL.

3.4.2.2  Aging Management Evaluations in the GALL Report that Are Relied on for License         
     Renewal, For Which GALL Recommends Further Evaluation 

For component groups evaluated in the GALL Report for which the applicant has claimed
consistency with the GALL report, and for which the GALL Report recommends further
evaluation, the staff reviewed the applicant’s evaluation to determine whether it adequately
addressed the issues for which the GALL Report recommended further evaluation.  In addition,
the staff sampled components in these groups during the AMR inspection to determine whether
the plant-specific components contained in  these GALL component groups were bounded by
the GALL evaluation.  The results of the staff’s AMR inspection can be found in NRC Inspection
Report 50-261/2003-009 (ADAMS accession number: ML032130040).

The GALL Report indicates that further evaluation should be performed for the following.

3.4.2.2.1  Cumulative Fatigue Damage

Fatigue is a TLAA as defined in 10 CFR 54.3.  TLAAs are required to be evaluated in
accordance with 10 CFR 54.21(c)(1).  The staff reviewed the evaluation of this TLAA in Section
4.3 of this SER, following the guidance in Section 4.3 of the SRP-LR.

Table 3.4-1, Item 1, of the LRA, identifies components in the main feedwater, steam line, and
AFW piping as requiring aging management for cumulative fatigue damage and states that
evaluations of these components are consistent with the GALL Report.  LRA Table 2.3-37 for
Steam Generator Blowdown System and Table 2.3-31 for the Steam Generator Chemical
Addition System also reference Table 3.4-1, Item 1, of the LRA, which states aging
management is consistent with the GALL Report.  However, the GALL Report does not address
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cumulative fatigue damage for these systems.  The staff issued RAI 3.4.1-3 requesting the
applicant to explain the basis for concluding that RNP is consistent with the GALL Report
regarding cumulative fatigue damage for steam generator blowdown system and for the steam
generator chemical addition system.

In response by letter dated April 28, 2003, the applicant stated the following.

Since the GALL Report does not address cumulative fatigue for the steam generator blowdown
system, this aging effect/mechanism should have been included with LRA Table 3.4-2 for the
Steam Generator Blowdown System.  LRA Table 3.4-2 provides aging management
evaluations that are different from, or not addressed, in the GALL Report.  The pressure
boundary for the feedwater and AFW systems include several small sections of chemical
addition system piping and isolation valves.  These components provide a pressure boundary
intended function for the feedwater and AFW systems.  Therefore, the several small sections of
steam generator chemical addition system are essentially an extension of the feedwater and
AFW systems and is referenced in LRA Table 3.4-1, item 1.

The staff finds the applicant’s response reasonable and acceptable because it provides an
explanation that the steam generator blowdown system and steam generator chemical addition
system are adequately managed for cumulative fatigue damage.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of cumulative fatigue damage for components in the steam and power conversion
systems, as recommended in the GALL Report.  On the basis of this finding, and the finding
that the remainder of the applicant’s program is consistent with GALL, the staff concludes that
the applicant has demonstrated that this aging effect will be adequately managed so that the
intended functions will be maintained consistent with the CLB during the period of extended
operation.

3.4.2.2.2  Loss of Material Due to General, Pitting, and Crevice Corrosion

The SRP recommends further evaluation of programs to manage loss of material due to
general, pitting, and crevice corrosion of carbon steel piping and fittings, valve bodies and
bonnets, pump casings, pump suction and discharge lines, tanks, tubesheets, channel heads,
and shells (except for main steam system components), and for loss of material due to crevice
and pitting corrosion for SS tanks and HX/cooler tubes.  The GALL Water Chemistry Program
relies on monitoring and control of water chemistry, based on the guidelines in EPRI TR-
102134, “PWR Secondary Water Chemistry Guideline - Revision 3,” May 1993, for secondary
water chemistry in PWRs, to manage the effect of loss of material due to general (carbon steel
only), pitting, or crevice corrosion.  However, corrosion may occur at locations of stagnant flow
conditions.  Therefore, the GALL Report recommends that the effectiveness of the Chemistry
Control Program should be verified to ensure that corrosion is not occurring.

In addition to the components identified in the GALL Report, RNP LRA credits the Water
Chemistry and One-time Inspection Programs to manage the effect of loss of material due to
general (carbon steel only), pitting, or crevice corrosion for flow elements, temperature
elements, tubing and fittings, and feedwater heaters fabricated of carbon steel and SS.
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The applicant proposed a one-time inspection of select components and susceptible locations
to ensure that corrosion is not occurring.  The staff reviewed the applicant’s proposed program
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 verified that the applicant’s
selection of susceptible locations is based on severity of conditions, time of service, and lowest
design margin.  The staff also verified that the proposed inspection would be performed using
techniques similar to ASME Code and ASTM standards.

The applicant has proposed the Chemistry Program and the One-Time Inspection Program as
the AMPs for managing this aging effect. These programs are evaluated in Section 3.0.3 of this
SER and are considered appropriate for managing this aging effect. 

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of loss of material due to general, pitting, and crevice corrosion for components in
the steam and power conversion systems, as recommended in the GALL Report.  On the basis
of this finding, and the finding that the remainder of the applicant’s program is consistent with
GALL, the staff concludes that the applicant has demonstrated that this aging effect will be
adequately managed so that the intended functions will be maintained consistent with the CLB
during the period of extended operation.

3.4.2.2.3  Loss of Material Due to General, Pitting, and Crevice Corrosion, Microbiologically        
         Influenced Corrosion, and Biofouling

The SRP recommends further evaluation of programs to manage loss of material due to
general pitting, and crevice corrosion, MIC, and biofouling for carbon steel piping and fittings for
untreated water from the backup water supply in the AFW system.  

LRA Table 3.4-1, Item 3, states that RNP does not manage raw water exposure to AFW piping. 
In the discussion column, RNP states that backup supplies of raw water are available from the
SWS and the deepwell pumps, but the backup supplies are not normally aligned.  RNP further
states that raw water exposure to AFW piping is an extraordinary event and is not considered to
be an applicable environment for LR.  The staff issued RAI 3.4.1-4 requesting the applicant to
explain measures taken to prevent AFW piping exposed to raw water.

In response by letter dated April 28, 2003, the applicant stated the following.

The isolation valves on the service water and the deep well water backup are normally locked
closed with the telltale drain valves open to prevent the flow of untreated water to the AFW
system.  The telltale drain would provide indication of valve leakage and corrective maintenance
would be initiated/performed.  The AFW system would only be exposed to service water
(untreated water) if the CST becomes unavailable during a plant event requiring operation of
the AFW system and these contingency measures would be directed by the plant emergency
operating procedures.

The staff finds the applicant’s response reasonable and acceptable because it provides an
explanation of the measures taken by the applicant to prevent AFW piping exposure to raw
water sources.
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On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of loss of material due to general, pitting, crevice corrosion, microbiologically
influenced corroision, and biofouling for components in the steam and power conversion
systems, as recommended in the GALL Report.  On the basis of this finding, and the finding
that the remainder of the applicant’s program is consistent with GALL, the staff concludes that
the applicant has demonstrated that this aging effect will be adequately managed so that the
intended functions will be maintained consistent with the CLB during the period of extended
operation.

3.4.2.2.4  Loss of Material Due to General Corrosion

The GALL Report recommends further evaluation of programs to manage loss of material due
to general corrosion for external surfaces of all carbon steel structures and components,
including closure bolting, exposed to operating temperatures less than 212 �F.  Such corrosion
may be due to air, moisture, or humidity.  The staff reviewed the applicant’s proposed program
to ensure that an adequate program will be in place for the management of this aging effect.

See Section 3.4.2.4.13.3 for staff evaluation of certain carbon steel components that are not
susceptible to general corrosion.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of loss of material due to general corrosion for components in the steam and power
systems, as recommended in the GALL Report.  On the basis of this finding, and the finding that
the remainder of the applicant’s program is consistent with GALL, the staff concludes that the
applicant has demonstrated that this aging effect will be adequately managed so that the intended
functions will be maintained consistent with the CLB during the period of extended operation.

3.4.2.2.5  Loss of Material Due to General, Pitting, Crevice, and Microbiologically Influenced       
          Corrosion

3.4.2.2.5.1 The GALL Report recommends further evaluation of programs to manage the loss
of material due to general corrosion (carbon steel only), pitting and crevice corrosion, and MIC,
for SS and carbon steel shells, tubes, and tubesheets within the bearing oil coolers (for steam
turbine pumps) in the AFW system.  Such corrosion may be due to water contamination that
affects the quality of the lubricating oil in the bearing oil coolers.  The staff reviewed the
applicant’s proposed program to ensure that an adequate program will be in place for the
management of the aging effect.  

Table 3.4-1, Item 4, RNP AMR for AFW system pump lubricating oil coolers determined that
water contamination of lube oil is not a credible environment because the lube oil system is a
closed system.  Staff position is that an environment of lubricating oil contaminated with water
may cause loss of material of carbon or SS components due to general corrosion, pitting,
crevice corrosion, and MIC.  The AFW system pump lubricating oil coolers have the potential of
being contaminated with water. 

In response by letter dated June 13, 2003, the applicant stated the following.

The initial LRA identified service water (raw water) as the cooling medium for the AFW pump
lubricating oil coolers.  Raw water is the correct environment for the motor-driven pump coolers. 
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However, as noted in the LRA (Table 3.4-2, Item 9), the steam-driven AFW pump is aligned in
self-cooling mode.  In this mode, the internal environment for the cooler (tube-side) and
associated service water piping is treated water (condensate).  Therefore, RNP has revised the
AMR evaluation to consider the internal environment for the steam-driven pump oil cooler (tube-
side) as treated water.  This revision to the AMR changed the aging effects identified for the oil
cooler, as well as the program(s) assigned to manage the aging effects.

The AFW system pump lubricating oil coolers are closed oil systems.  The tube-side
environments for these oil coolers are raw water for the motor-driven pumps and treated water
for the steam-driven pumps.  The shell-side of the subject oil coolers is exposed to a lubricating
oil environment.  The component intended functions for these heat exchangers include both
“heat transfer” and “pressure boundary.”  Pressure boundary components of these heat
exchangers have been evaluated with respect to material and operating environment.  The only
way for the lube oil side to be contaminated with cooling water is by degradation of the
interfacing pressure boundary.  Since these HXs have been evaluated for any aging effect that
may result in a loss of pressure boundary, the AMR does not need to assume contamination of
the lube oil.  A review of OE did not identify any history of water intrusion for the subject oil
coolers.  Additionally, if water enters via a leak, oil/water would run out of the (closed) system
and be detected during shift operator rounds.  Hence, it is event driven and would be repaired
upon discovery.

The oil coolers for the motor-driven AFW pumps have been deemed susceptible to age-related
degradation on the raw water side of the heat exchangers (tube-side). As identified in LRA
Tables 3.4-1 and 3.4-2, these aging effects include flow blockage due to fouling, loss of heat
transfer effectiveness due to fouling of heat transfer surfaces, and loss of material due to
crevice corrosion, galvanic corrosion, pitting, general corrosion, MIC, and selective leaching. 
These aging effects are co-managed by the Open-Cycle Cooling Water System Program and
the Preventive Maintenance Program, as well as the Selective Leaching Program.  Assigned
PM routing numbers are credited in the Preventive Maintenance Program AMP to manage the
identified aging effects. The motor-driven pump oil coolers are cleaned, inspected, and tested
on yearly intervals under the RNP Preventive Maintenance Program.  The sacrificial anodes are
also inspected and replaced, if necessary. 

The oil cooler for the steam-driven AFW pump has been deemed susceptible to age-related
degradation on the treated water side of the heat exchangers (tube-side).  These aging effects
include cracking due to SCC, loss of heat transfer effectiveness due to fouling of heat transfer
surfaces, and loss of material due to crevice corrosion, galvanic corrosion, pitting, general
corrosion, MIC, and selective leaching.  These aging effects are co-managed by the Water
Chemistry Program and the Preventive Maintenance Program, as well as the Selective
Leaching Program.  Assigned PM routing numbers are credited in the Preventive Maintenance
Program to manage the identified aging effects.  The steam-driven pump oil cooler is cleaned,
inspected and tested every 18 months under the RNP Preventive Maintenance Program.  The
sacrificial anode is also inspected and replaced if necessary. 

As stated above, the coolers are periodically cleaned, inspected, and tested under the RNP
Preventive Maintenance Program.  This includes cleaning and inspection of the shell-side (oil),
as well as the tube-side.  After cleaning and inspection, the coolers are pressure-tested (shell-
side).  This would identify any degradation of the pressure boundary between the tube-side and
the shell-side.  After re-assembly, the coolers are refilled with fresh oil and are checked during
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functional testing.  In addition, an oil sample is tested quarterly for the steam-driven AFW pump
lube oil cooler and semi-annually for the motor-driven AFW pump oil coolers.  A review of
laboratory test data dating back to April 1994 support the OE review.  No data were reported
that would suggest water intrusion.

The applicant’s response describes inspections and oil samples used to detect intrusion of
water into the oil side of the oil coolers.  The staff finds the applicant’s response reasonable and
acceptable to manage intrusion of water into the oil side of the coolers.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of loss of material due to general, pitting, and crevice corrosion, and MIC for
components in the steam and power conversion systems, as recommended in the GALL
Report.  On the basis of this finding, and the finding that the remainder of the applicant’s
program is consistent with GALL, the staff concludes that the applicant has demonstrated that
this aging effect will be adequately managed so that the intended functions will be maintained
consistent with the CLB during the period of extended operation.

3.4.2.2.5.2 The GALL Report recommends further evaluation of programs to manage loss of
material due to general, pitting, and crevice corrosion, and MIC of underground piping and
fittings and emergency CST in the AFW system, and underground condensate storage tank in
the condensate system.  The Buried Piping and Tanks Inspection Program relies on industry
practice, frequency of pipe excavation, and OE to manage the effects of loss of material from
general, pitting, and crevice corrosion, and MIC.

In LRA Table 3.4-1, the applicant stated that at RNP, neither the CST nor AFW system piping is
buried.  Therefore, loss of material due to general, pitting, and crevice corrosion, and MIC of
underground piping and fittings and emergency CST in the AFW system, and underground
CST in the condensate system is not considered by RNP to be an applicable environment for
LR.

During the AMR inspection, the staff reviewed the CST and AFW piping and confirmed that
these components are not buried (see NRC Inspection Report 50-261/2003-009; ADAMS
accession number: ML032130040).  On the basis of the inspection findings, the staff concludes
that the applicant has correctly concluded that CST and AFW piping is not buried and this aging
effect is not applicable.

On the basis of its review, the staff finds that neither the CST nor AFW system piping is buried. 
Therefore, aging management of the loss of material due to general, pitting, and crevice
corrosion, and MIC for these components in the steam and power conversion systems, as
recommended in the GALL Report, is not required.

3.4.2.2.6  Conclusions

The staff has reviewed the applicant’s evaluation of the issues for which the GALL report
recommends further evaluation for components in the steam and power conversion systems. 
On the basis of its review, the staff finds that the applicant has provided sufficient information to
demonstrate that the issues for which the GALL Report recommends further evaluation have
been adequately addressed.
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3.4.2.3  Aging Management Programs for Steam and Power Conversion Systems

In SER Section 3.4.2.1, the staff evaluated the applicant’s conformance with the aging
management recommended by the GALL Report for the steam and power conversion systems. 
In SER Section 3.4.2.2, the staff reviewed the applicant’s evaluation of the issues for which the
GALL Report recommends further evaluation.  In this SER section, the staff presents its
evaluation of the programs used by the applicant to manage the aging of the components in the
steam and power conversion systems.

The applicant credits 10 AMPs to manage the aging effects associated with components in the
steam and power conversion systems.  All 10 of the AMPs are credited with managing aging for
components in other system groups (common AMPs).  The staff’s evaluation of the common
AMPs credited with managing aging in steam and power conversion systems components is
provided in Section 3.0.3 of this SER.  The common AMPs are listed here.

1. Metal Fatigue of Reactor Coolant Pressure Boundary Program–SER Section 3.0.3.1
2. Water Chemistry Program–SER Section 3.0.3.3
3. Boric Acid Corrosion Program–SER Section 3.0.3.4
4. Flow-Accelerated Corrosion Program–SER Section 3.0.3.5
5. Open-Cycle Cooling Water System Program–SER Section 3.0.3.7
6. Closed-Cycle Cooling Water System Program–ER Section 3.0.3.8
7. One-Time Inspection Program–SER Section 3.0.3.9
8. Selective Leaching of Material Program–SER Section 3.0.3.10
9. Systems Monitoring Program–SER Section 3.0.3.12
10. Preventive Maintenance Program–SER Section 3.0.3.13

On the basis of its review, the staff finds that the applicant has properly identified the applicable
aging effects and AMPs for the components in the steam and power conversion systems at
RNP, and that the components in the RNP steam and power conversion systems were correctly
evaluated in the applicant’s AMR and will be adequately managed during the period of
extended operation.

3.4.2.3.1  There are no plant-specific AMPs for the steam and power conversion systems.

3.4.2.4  Aging Management of Plant-Specific Components

The following sections provide the results of the staff’s evaluation of the adequacy of aging
management for steam and power conversion systems components.

3.4.2.4.1  Turbine System

3.4.2.4.1.1  Summary of Technical Information in the Application 

As described in Section 2.3.4.1, the turbine system converts the thermal energy of the steam
from the main steam system into mechanical energy used to drive the main generator and
produce the plant’s electrical output.  Turbine system valves provide overspeed trip of the
turbine to prevent generation of turbine blade missiles.  The applicant’s screening review
concluded that the turbine system components do not perform any intended functions for LR,
therefore, none of the turbine system components are subject to an AMR.
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Staff review of the scoping and screening process in LRA Section 2.3.4.1 concluded that no
turbine system components are subject to an AMR.

3.4.2.4.2  Electro-Hydraulic Control System

3.4.2.4.2.1  Summary of Technical Information in the Application 

As described in Section 2.3.4.2, the EHC system controls the flow of steam to the turbine
system through all phases of turbine operation.  The system also provides overspeed trip of the
turbine to prevent generation of turbine blade missiles.  The applicant’s screening review
concluded that the turbine system components do not perform any intended functions for LR,
therefore, none of the EHC system components are subject to an AMR.

Staff review of the scoping and screening process in LRA Section 2.3.4.2 concluded that no
EHC system components are subject to an AMR.

3.4.2.4.3  Turbine Generator Lube Oil System

3.4.2.4.3.1  Summary of Technical Information in the Application 

As described in Section 2.3.4.3, the turbine generator lube oil system provides oil for cooling
and lubricating the turbine bearings and turning gear.  The system also provides pressurization
oil to the turbine system overspeed and protective trip devices.  The applicant’s screening
review concluded that the turbine generator lube oil system components do not perform any
intended functions for LR, therefore, none of the turbine generator lube oil system components
are subject to an AMR.

Staff review of the scoping and screening process in LRA Section 2.3.4.3 concluded that no
turbine generator lube oil system components are subject to an AMR.

3.4.2.4.4  Extraction Steam System

3.4.2.4.4.1  Summary of Technical Information in the Application 

As described in Section 2.3.4.4, the extraction steam system provides reheating and moisture
removal for the steam flow from the high pressure turbine before it is supplied to the low
pressure turbines.  The system also provides overspeed protection by providing valves to stop
the flow of reheat steam to the low pressure turbine.  The applicant’s screening review
concluded that the extraction steam system components do not perform any intended functions
for LR, therefore, none of the extraction steam system components are subject to an AMR.

Staff review of the scoping and screening process in LRA Section 2.3.4.4 concluded that no
extraction steam system components are subject to an AMR.  However, by letter dated 
October 23, 2002, the applicant submitted a supplement to the application for renewal of
operating license that modified RNP methodology for scoping and treatment of 10 CFR
54.4(a)(2) components described in LRA Section 2.1.1.2.  This supplement identified extraction
steam system components requiring aging management.  See SER Section 3.4.2.4.13.4 for
staff evaluation of these extraction steam system components.
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3.4.2.4.5  Main Steam

3.4.2.4.5.1  Summary of Technical Information in the Application

The AMR results for the main steam system are presented in Tables 3.4-1 and 3.4-2 of the
LRA.  The applicant used the GALL Report format to present its AMR of main steam system
components in LRA Table 3.4-1.  In LRA Table 3.4-2, the applicant identified the component
group designation along with its (1) material, (2) environment, (3) aging effect(s), and (4) AMP
program(s).

As described in Section 2.3.4.5, the main steam system transports saturated steam from the
SGs to the main turbine and other secondary steam system components.  The system is the
principal heat sink for the RCS and protects the RCS and the SGs from overpressurization. 
The main steam system provides isolation of the SGs following a postulated accident, such as a
steam line break, and provides steam supply to the steam driven AFW pump.

Aging Effects 

LRA Tables 3.4-1 and 3.4-2 identify the following applicable aging effects for the main steam
system.

• loss of material to boric acid corrosion of CS components (external surfaces) in air,
leaking, and dripping chemically treated borated water environment

• cumulative fatigue damage of CS components in steam and treated water environment
• loss of material to pitting and crevice corrosion of CS components in steam environment
• loss of material to general corrosion of carbon and low-alloy steel components (external

surfaces) in air, moisture, and humidity environment
• wall thinning to flow-accelerated corrosion of carbon steel components in steam and

treated water environment
• cracking from stress corrosion cracking of stainless steel components in treated water

and steam environment
• loss of material to erosion of carbon steel components in steam and treated water

environment
• loss of material to general, galvanic, pitting, and crevice corrosion of carbon steel

components in steam and treated water environment
• loss of material to crevice and pitting corrosion of stainless steel components in steam

and treated water environment

Aging Management Programs

The following AMPs are utilized to manage aging effects to the main steam system.

• Boric Acid Corrosion Program
• Water Chemistry Program
• Systems Monitoring Program
• Flow-Accelerated Corrosion Program

A description of these AMPs is provided in Appendix B of the LRA.  
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3.4.2.4.5.2  Staff Evaluation

In addition to Section 3.4 of the LRA, the staff reviewed the pertinent information provided in
Section 2.3.4, “Steam and Power Conversion Systems,” and the applicable AMP descriptions
provided in Appendix B of the LRA to determine whether the aging effects for the main steam
system components have been properly identified and will be adequately managed during the
period of extended operation, as required by 10 CFR 54.21(a)(3).

This section of the SER provides the staff’s evaluation of the applicant’s AMR for the aging
effects and the appropriateness of the programs credited for the aging management of the
main steam system components at RNP.  The staff’s evaluation included a review of the aging
effects considered and the basis for the applicant’s elimination of certain aging effects.  In
addition, the staff has evaluated the appropriateness of the AMPs that are credited for
managing the identified aging effects for the main steam system components.

The main steam system flow venturi are within the scope of license renewal but are not
specifically identified by RNP as requiring aging management.  The staff issued RAI 3.4.1-2
requesting the applicant to explain aging management for these components.

In response by letter dated April 28, 2003, the applicant stated the following.

The main steam flow venturis are constructed of stainless steel (for high wear parts) and
carbon steel.  For the stainless steel parts, cracking due to thermal fatigue was identified as an
applicable aging effect/mechanism.  This is addressed in LRA Table 3.4-1, Item 1.  These
stainless steel parts were also identified as susceptible to “Loss of Material due to Crevice and
Pitting Corrosion” and “Cracking due to SCC,” and were therefore included in LRA Table 3.4-2,
Items 2 and 8.  For the carbon steel parts of the main steam flow venturis, “Loss of Material due
to Aggressive Chemical Attack,” and Crevice Corrosion and Pitting Corrosion” were identified
as applicable aging effects/mechanisms.  Accordingly, these mechanisms are discussed in LRA
Table 3.4-1, Items 7 and 13.  In addition, the carbon steel parts of these venturis were found to
be susceptible to “Loss of Material due to General and Galvanic Corrosion.”  These
effect/mechanisms are appropriately addressed in LRA Table 3.4-2, Item 7.  Steam is not a
liquid and therefore does not act as an electrolyte which is necessary for galvanic corrosion to
occur.  However, the applicant’s methodology conservatively treats steam as “treated water”
with respect to this aging effect.  Therefore, as stated above, galvanic corrosion was identified
as a potential aging effect for the subject flow venturis.

Based on the applicant’s response to RAI 3.4.1-2, the staff concludes that the aging effects of
flow venturis are adequately managed.

Component Groups

The component groups identified in LRA Table 2.3.26 for the main steam system are (1)
closure bolting, (2) flow orifices and elements, (3) MSIV accumulator tank(s), and (4) valves,
piping, tubing, and fittings.

Aging Effects

• loss of material to boric acid corrosion of carbon steel components (external surfaces) in
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air, leaking, and dripping chemically treated borated water environment
• cumulative fatigue damage of carbon steel components in steam and treated water

environment
• loss of material to pitting and crevice corrosion of carbon steel components in steam

environment
• loss of material to general corrosion of carbon and low-alloy steel components (external

surfaces) in air, moisture, and humidity environment
• wall thinning to flow-accelerated corrosion of carbon steel components in steam and

treated water environment
• cracking from stress cracking corrosion of stainless steel components in treated water

and steam environment
• loss of material to erosion of carbon steel components in steam and treated water

environment
• loss of material to general, galvanic, pitting, and crevice corrosion of CS components in

steam and treated water environment
• loss of material to crevice and pitting corrosion of SS components in steam and treated

water environment

Aging Management Programs

The following AMPs are utilized to manage aging effects to the main steam system.

• Boric Acid Corrosion Program
• Time-Limited Aging Analysis (10 CFR 54.21(c))
• Water Chemistry Program
• Systems Monitoring Program
• Flow-Accelerated Corrosion Program

Each of the above AMPs is credited with managing the aging of several components in different
structures and systems and is, therefore, considered a common AMP.  The staff’s review of
these common AMPs can be found in Section 3.0.3 of this SER.

After evaluating the applicant’s AMR for each of the main steam system components, the staff
evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects.  For those components identified in Table 3.4-1 of the LRA, the staff
verified that the applicant credited the AMP(s) recommended by the GALL Report.  For the
components identified in Tables 3.4-2, the staff verified that the applicant credited an AMP that
is appropriate for the identified aging effect(s).

By letter dated October 23, 2002, the applicant submitted a supplement to the application for
renewal of operating license that modified the RNP methodology for scoping and treatment of
10 CFR 54.4(a)(2) components described in LRA Section 2.1.1.2.  This supplement identified
the main steam system components requiring aging management.  SER Section 3.4.2.4.13.4
presents the staff’s evaluation of these main steam system components.

3.4.2.4.5.3  Conclusions

The staff has reviewed the information in Sections 2.3.4 and 3.4 of the LRA, as well as the
applicable AMP descriptions in Appendix B of the LRA.  On the basis of this review, the staff
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concludes that the applicant has demonstrated that the aging effects associated with the
components in the main steam system will be adequately managed so that these components
will perform their intended functions in accordance with the CLB during the period of extended
operation.

3.4.2.4.6  Steam Generator Blowdown System

3.4.2.4.6.1  Summary of Technical Information in the Application

The AMR results for the SG blowdown system are presented in Tables 3.4-1 and 3.4-2 of the
LRA.  The applicant used the GALL Report format to present its AMR of SG blowdown system
components in LRA Table 3.4-1.  In LRA Table 3.4-2, the applicant identified the component
group designation along with its (1) material, (2) environment, (3) aging effect(s), and (4)
AMP(s).

As described in Section 2.3.4.6, the SG blowdown system assists in maintaining required SG
chemistry by providing a means for removal of foreign matter that concentrates in the steam
generators.  The system is fed by three independent blowdown lines (one per steam generator)
that penetrate containment and tie to a common blowdown drain tank.

Aging Effects 

LRA Tables 3.4-1 and 3.4-2 identify the following applicable aging effects for the SG blowdown
system.

• loss of material to boric acid corrosion of carbon steel components (external surfaces) in
air, leaking, and dripping chemically treated borated water environment

• cumulative fatigue damage of carbon steel components in steam and treated water
environment

• loss of material to general (carbon steel only), pitting, and crevice corrosion of carbon
and stainless steel components in treated water environment

• loss of material to general corrosion of carbon and low-alloy steel components (external
surfaces) in air, moisture, and humidity environment

• wall thinning to flow-accelerated corrosion of carbon steel components in treated water
environment

• loss of material to galvanic corrosion of carbon steel components in steam and treated
water environment

• cracking from stress corrosion cracking of stainless steel components in treated water
and steam environment

• loss of material to erosion of carbon steel components in steam and treated water
environment
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Aging Management Programs

The following AMPs are utilized to manage aging effects to the SG blowdown system.

• Boric Acid Corrosion Program
• Water Chemistry Program
• One-time Inspection Program
• Systems Monitoring Program 
• Flow-Accelerated Corrosion Program

A description of these AMPs is provided in Appendix B of the LRA.  

3.4.2.4.6.2  Staff Evaluation

In addition to Section 3.4 of the LRA, the staff reviewed the pertinent information provided in
Section 2.3.4, “Steam and Power Conversion Systems,” and the applicable AMP descriptions
provided in Appendix B of the LRA to determine whether the aging effects for the SG blowdown
system components have been properly identified and will be adequately managed during the
period of extended operation, as required by 10 CFR 54.21(a)(3).

This section of the SER provides the staff’s evaluation of the applicant’s AMR for the aging
effects and the appropriateness of the programs credited for the aging management of the SG
blowdown system components at RNP.  The staff’s evaluation included a review of the aging
effects considered and the basis for the applicant’s elimination of certain aging effects.  In
addition, the staff has evaluated the appropriateness of the AMPs that are credited for
managing the identified aging effects for the SG blowdown system components.

Component Groups

The component groups identified in LRA Table 2.3.27 for the SG blowdown system are (1)
closure bolting, (2) flow orifices and elements, and (3) valves, piping, and fittings.

Aging Effects 

LRA Tables 3.4-1 and 3.4-2 identify the following applicable aging effects for the steam
generator blowdown system:

• loss of material to boric acid corrosion of carbon steel components (external surfaces) in
air, leaking, and dripping chemically treated borated water environment

• cumulative fatigue damage of carbon steel components in steam and treated water
environment

• loss of material to general (carbon steel only), pitting, and crevice corrosion of carbon
and stainless steel components in treated water environment

• loss of material to general corrosion of carbon and low-alloy steel components (external
surfaces) in air, moisture, and humidity environment

• wall thinning to flow accelerated corrosion of carbon steel components in treated water
environment

• loss of material to galvanic corrosion of carbon steel components in steam and treated
water environment
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• cracking from stress cracking corrosion of stainless steel components in treated water
and steam environment

• loss of material to erosion of carbon steel components in steam and treated water
environment

Aging Management Programs

The following Aging Management Programs are utilized to manage aging effects to the 
steam generator blowdown system.

• Boric Acid Corrosion
• Water Chemistry
• One-time Inspection
• Systems Monitoring
• Flow-accelerated Corrosion

Each of the above AMPs previously identified is credited with managing the aging of several
components in different structures and systems and is, therefore, considered a common AMP. 
The staff’s review of these common AMPs can be found in Section 3.0.3 of this SER.

After evaluating the applicant’s AMR for each of the SG blowdown system components, the
staff evaluated the associated AMPs to determine if they are appropriate for managing the
identified aging effects.  For those components identified in Table 3.4-1 of the LRA, the staff
verified that the applicant credited the AMP(s) recommended by the GALL Report.  For the
components identified in Tables 3.4-2, the staff verified that the applicant credited an AMP that
is appropriate for the identified aging effect(s).

By letter dated October 23, 2002, the applicant submitted a supplement to the application for
renewal of operating license that modified the RNP methodology for scoping and treatment of
10 CFR 54.4(a)(2) components described in LRA Section 2.1.1.2.  This supplement identified
the SG blowdown system components requiring aging management.  SER Section 3.4.2.4.13.4
presents the staff’s evaluation of these SG blowdown system components.

See Section 3.4.2.2.1 for an evaluation of cumulative fatigue damage in SG blowdown system
components.

3.4.2.4.6.3  Conclusions

The staff has reviewed the information in Sections 2.3.4 and 3.4 of the LRA, as well as the
applicable AMP descriptions in Appendix B of the LRA.  On the basis of this review, the staff
concludes that the applicant has demonstrated that the aging effects associated with the
components in the SG blowdown system will be adequately managed so that these
components will perform their intended functions in accordance with the CLB during the period
of extended operation.
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3.4.2.4.7  Steam Cycle Sampling

3.4.2.4.7.1  Summary of Technical Information in the Application

The AMR results for the steam cycle sampling system are presented in Tables 3.4-1 and 3.4-2
of the LRA.  The applicant used the GALL Report format to present its AMR of steam cycle
sampling system components in LRA Table 3.4-1.  In LRA Table 3.4-2, the applicant identified
the component group designation along with its (1) material, (2) environment, (3) aging
effect(s), and (4) AMP(s).

As described in Section 2.3.4.7, the steam cycle sampling system provides for sampling and
analysis of SG liquid via sample lines connected to the SG blowdown system.  A separate
sample line is provided for each SG blowdown line. 

Aging Effects 

LRA Tables 3.4-1 and 3.4-2 identify the following applicable aging effects for the steam cycle
sampling system.

• loss of material to boric acid corrosion of carbon steel components (external surfaces) in
air, leaking, and dripping chemically treated borated water environment

• loss of material to general (carbon steel only), pitting, and crevice corrosion on closed-
cycle cooling water side of heat exchanger

Aging Management Programs

The following AMPs are utilized to manage aging effects to the steam cycle sampling system.

• Boric Acid Corrosion Program
• Closed-Cycle Cooling Water System Program

A description of these AMPs is provided in Appendix B of the LRA.  
3.4.2.4.7.2  Staff Evaluation

In addition to Section 3.4 of the LRA, the staff reviewed the pertinent information provided in
Section 2.3.4, “Steam and Power Conversion Systems,” and the applicable AMP descriptions
provided in Appendix B of the LRA to determine whether the aging effects for the steam cycle
sampling system components have been properly identified and will be adequately managed
during the period of extended operation, as required by 10 CFR 54.21(a)(3).

This section of the SER provides the staff’s evaluation of the applicant’s AMR for the aging
effects and the appropriateness of the programs credited for the aging management of the
steam cycle sampling system components at RNP.  The staff’s evaluation included a review of
the aging effects considered and the basis for the applicant’s elimination of certain aging
effects.  In addition, the staff has evaluated the appropriateness of the AMPs that are credited
for managing the identified aging effects for the steam cycle sampling system components.

In Table 2.3.9 of the LRA, the applicant listed the commodity group “SG Blowdown Heat
Exchanger Shell” and links aging management to Table 3.3.1, Item 13, which is the auxiliary
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system.  The staff issued RAI 3.4.1-2 requesting the applicant to explain the basis for
referencing Table 3.3.1, Item 13, in the auxiliary system rather than Table 3.4.1, Item 13, in the
steam and power conversion systems.

In response by letter dated April 28, 2003, the applicant stated the following.

The Steam Generator Blowdown sample heat exchanger is in the secondary sampling system
and has a component intended function only as the system pressure boundary for the CCW
system.  Therefore, for license renewal purposes, this component is evaluated with the CCW
system and the link to Table 3.3.1 is correct.

Based on the applicant’s response to RAI 3.4.1-13, the staff concludes that the commodity
group “SG Blowdown Heat Exchanger Shell” aging effects are adequately managed.

Component Groups

The component groups identified in LRA Section 2.3.4.7 for the steam cycle sampling system is
heat exchangers.

Aging Effects 

LRA Tables 3.4-1 and 3.4-2 identify the following applicable aging effects for the component
group of the steam cycle sampling system:

• loss of material to boric acid corrosion of carbon steel components (external surfaces) in
air, leaking, and dripping chemically treated borated water environment

• loss of material to general (carbon steel only), pitting, and crevice corrosion on closed-
cycle cooling water side of heat exchanger

Aging Management Programs

The following Aging Management Programs are utilized to manage aging effects to the
component group of the steam cycle sampling system.

• Boric Acid Corrosion Program
• Close-cycle Cooling Water SystemProgram

Each of the above AMPs is credited with managing the aging of several components in different
structures and systems and is, therefore, considered a common AMP.  The staff’s review of
these common AMPs can be found in Section 3.0.3 of this SER.

After evaluating the applicant’s AMR for each of the steam cycle sampling system components,
the staff evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects.  For those components identified in Table 3.4-1 of the LRA, the staff
verified that the applicant credited the AMP(s) recommended by the GALL Report.  For the
components identified in Tables 3.4-2, the staff verified that the applicant credited an AMP that
is appropriate for the identified aging effect(s).

By letter dated October 23, 2002, the applicant submitted a supplement to the application for
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renewal of operating license that modified the RNP methodology for scoping and treatment of
10 CFR 54.4(a)(2) components described in LRA Section 2.1.1.2.  This supplement identified
the steam cycle sampling system components requiring aging management.  SER Section
3.4.2.4.13.4 presents the staff’s evaluation of these steam cycle sampling system components.

3.4.2.4.7.3  Conclusions

The staff has reviewed the information in Sections 2.3.4 and 3.4 of the LRA, as well as the
applicable AMP descriptions in Appendix B of the LRA.  On the basis of this review, the staff
concludes that the applicant has demonstrated that the aging effects associated with the
components in the steam cycle sampling system will be adequately managed so that these
components will perform their intended functions in accordance with the CLB during the period
of extended operation.

3.4.2.4.8  Feedwater System

3.4.2.4.8.1  Summary of Technical Information in the Application

The AMR results for the feedwater system are presented in Tables 3.4-1 and 3.4-2 of the LRA. 
The applicant used the GALL Report format to present its AMR of feedwater system
components in LRA Table 3.4-1.  In LRA Table 3.4-2, the applicant identified the component
group designation along with its (1) material, (2) environment, (3) aging effect(s), and (4)
AMP(s).

As described in Section 2.3.4.8, the feedwater system provides pre-heated, high pressure
feedwater to the steam generators under operating conditions.  The system provides for
feedwater and blowdown isolation following a postulated loss-of-coolant accident (LOCA) or
steam line break event, and assists in maintaining SG water chemistry.  The steam generator
level is controlled to ensure proper water inventory for various operational and accident
conditions.  The control is achieved by variations in the feedwater flow rate.

Aging Effects 

LRA Tables 3.4-1and 3.4-2 identify the following applicable aging effects for the feedwater
syste.:

• loss of material to boric acid corrosion of carbon steel components (external surfaces) in
air, leaking, and dripping chemically treated borated water environment

• cumulative fatigue damage of carbon steel components in treated water environment 
• loss of material to general, pitting, and crevice corrosion of carbon steel components in

treated water environment
• loss of material to general corrosion of carbon and low-alloy steel components (external

surfaces) in air, moisture, and humidity environment
• wall-thinning to flow accelerated corrosion of carbon steel components is treated water

environment
• loss of material to galvanic corrosion of carbon steel components in steam and treated

water environment
• cracking from stress-corrosion cracking of stainless steel components in treated water

and steam environment
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• loss of material to erosion and flow-accelerated corrosion of carbon steel components in
steam and treated water environment

Aging Management Programs

The following AMPs are utilized to manage aging effects to the feedwater system.

• Boric Acid Corrosion Program
• Time-Limited Aging Analysis (10 CFR 54.21(c))
• Water Chemistry Program
• One-Time Inspection Program
• Systems Monitoring Program
• Flow-Accelerated Corrosion Program
• Preventive Maintenance

A description of these AMPs is provided in Appendix B of the LRA.  

3.4.2.4.8.2  Staff Evaluation

In addition to Section 3.4 of the LRA, the staff reviewed the pertinent information provided in
Section 2.3.4, “Steam and Power Conversion Systems,” and the applicable AMP descriptions
provided in Appendix B of the LRA to determine whether the aging effects for the feedwater
system components have been properly identified and will be adequately managed during the
period of extended operation, as required by 10 CFR 54.21(a)(3).

This section of the SER provides the staff’s evaluation of the applicant’s AMR for the aging
effects and the appropriateness of the programs credited for the aging management of the
feedwater system components at RNP.  The staff’s evaluation included a review of the aging
effects considered and the basis for the applicant’s elimination of certain aging effects.  In
addition, the staff has evaluated the appropriateness of the AMPs that are credited for
managing the identified aging effects for the feedwater system components.

Component Groups

The component groups identified in LRA Table 2.3.28 for the feedwater system are (1) closure
bolting, (2) feedwater heater heat exchanger cover and tubesheet, (3) feedwater heater heat
exchanger cover, (4)  feedwater heater heat exchanger tube sheet, (5)  feedwater heater heat
exchanger tubing, (6) flow orifices and elements, (7) temperature elements, and (8) valves,
piping, tubing, and fittings.

Aging Effects 

LRA Tables 3.4-1 and 3.4-2 identify the following applicable aging effects for the feedwater
system.

• loss of material to boric acid corrosion of carbon steel components (external surfaces) in
air, leaking, and dripping chemically treated borated water environment

• cumulative fatigue damage of carbon steel components in treated water environment 
• loss of material to general, pitting, and crevice corrosion of carbon steel components in
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treated water environment
• loss of material to general corrosion of carbon and low-alloy steel components (external

surfaces) in air, moisture, and humidity environment
• wall thinning to flow-accelerated corrosion of carbon steel components in treated water

environment
• loss of material to galvanic corrosion of carbon steel components in steam and treated

water environment
• cracking from stress-corrosion cracking of stainless steel components in treated water

and steam environment
• loss of material to erosion and flow-accelerated corrosion of carbon steel components in

steam and treated water environment

Aging Management Programs

The following AMPs are utilized to manage aging effects to the feedwater system.

• Boric Acid Corrosion Program
• Water Chemistry Program
• One-Time Inspection Program
• Systems Monitoring Program
• Flow-Accelerated Corrosion Program
• Preventive Maintenance Program

Each of the above AMPs is credited with managing the aging of several components in different
structures and systems and is, therefore, considered a common AMP.  The staff’s review of
these common AMPs can be found in Section 3.0.3 of this SER.

After evaluating the applicant’s AMR for each of the feedwater system components, the staff
evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects.  For those components identified in Table 3.4-1 of the LRA, the staff
verified that the applicant credited the AMP(s) recommended by the GALL Report.  For the
components identified in Tables 3.4-2, the staff verified that the applicant credited an AMP that
is appropriate for the identified aging effect(s).

By letter dated October 23, 2002, the applicant submitted a supplement to the application for
renewal of operating license that modified the RNP methodology for scoping and treatment of
10 CFR 54.4(a)(2) components described in LRA Section 2.1.1.2.  This supplement identified
the feedwater system components requiring aging management.  SER Section 3.4.2.4.13.4 for
presents the staff’s evaluation of these feedwater system components.

See Section 3.4.2.2.1 for the evaluation of cumulative fatigue damage in feedwater system
components.

3.4.2.4.8.3  Conclusions

The staff has reviewed the information in Sections 2.3.4 and 3.4 of the LRA, as well as the
applicable AMP descriptions in Appendix B of the LRA.  On the basis of this review, the staff
concludes that the applicant has demonstrated that the aging effects associated with the
components in the feedwater system will be adequately managed so that these components will
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perform their intended functions in accordance with the CLB during the period of extended
operation.

3.4.2.4.9  Auxiliary Feedwater System

3.4.2.4.9.1  Summary of Technical Information in the Application

The AMR results for the AFW system are presented in Tables 3.4-1 and 3.4-2 of the LRA.  The
applicant used the GALL Report format to present its AMR of AFW system components in LRA
Table 3.4-1.  In LRA Table 3.4-2, the applicant identified the component group designation
along with its (1) material, (2) environment, (3) aging effect(s), and (4) AMP(s).

As described in Section 2.3.4.9, the AFW system supplies feedwater to the steam generators
when normal feedwater sources are not available.  The system provides for isolation of flow to a
faulted steam generator following postulated accidents, such as an SG tube rupture or main
steam line break.  The AFW system can provide feedwater to any combination of steam
generators from any one or combination of three pumps, two of which are motor-driven and the
third is steam-driven.  Steam can be supplied to the steam-driven pump from any of the steam
generators.  The pumps can take suction from the CST, which is the normal source, or from the
SWS or the deepwell pumps if the CST is not available.  The steam-driven pump provides an
independent and diversely powered means of providing feedwater to the steam generators. 
The steam-driven subsystem provides the required flow through injection lines that are separate
from the motor-driven subsystem.

Aging Effects 

LRA Tables 3.4-1and 3.4-2 identify the following applicable aging effects for the AFW system.

• loss of material to boric acid corrosion of carbon steel components (external surfaces) in
air, leaking, and dripping chemically treated borated water environment

• cumulative fatigue damage of carbon steel components in treated water environment 
• loss of material to general, pitting, and crevice corrosion of carbon steel components in

treated water environment
• wall thinning to flow-accelerated corrosion of carbon steel components in treated water

environment
• loss of material to general (carbon steel only), pitting, crevice, and microbiologically

influenced corrosion of carbon and stainless steel in raw water environment
• build up of deposit from biofouling of carbon and stainless steel in raw water

environment
• loss of material to galvanic corrosion of carbon steel components in steam and treated

water environment
• cracking from stress-corrosion cracking of stainless steel components in treated water

and steam environment
• loss of material from selective leaching of carbon steel and copper alloy components in

raw water environment
• loss of material to erosion of carbon steel components in steam and treated water

environment
• loss of material to pitting, crevice corrosion, and microbiologically influenced corrosion of

copper alloys in raw water environment
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• flow blockage from fouling of copper alloys in raw water environment
• loss of heat transfer effectiveness from fouling of heat transfer surfaces of copper alloys

in raw water environment
• loss of material to galvanic corrosion of carbon steel components in raw water

environment

Aging Management Programs

The following AMPs are utilized to manage aging effects to the AFW system.

• Boric Acid Corrosion Program
• Water Chemistry Program
• One-Time Inspection Program
• Systems Monitoring Program
• Flow-Accelerated Corrosion Program
• Open-Cycle Cooling Water System Program
• Selective Leaching of Materials Program

A description of these AMPs is provided in Appendix B of the LRA.  

3.4.2.4.9.2 Staff Evaluation

In addition to Section 3.4 of the LRA, the staff reviewed the pertinent information provided in
Section 2.3.4, “Steam and Power Conversion Systems,” and the applicable AMP descriptions
provided in Appendix B of the LRA to determine whether the aging effects for the AFW system
components have been properly identified and will be adequately managed during the period of
extended operation, as required by 10 CFR 54.21(a)(3).

This section of the SER provides the staff’s evaluation of the applicant’s AMR for the aging
effects and the appropriateness of the programs credited for the aging management of the
AFW system components at RNP.  The staff’s evaluation included a review of the aging effects
considered and the basis for the applicant’s elimination of certain aging effects.  In addition, the
staff has evaluated the appropriateness of the AMPs that are credited for managing the
identified aging effects for the AFW system components.

Table 3.4-2, Item 10, of the LRA states that the carbon steel steam- and motor-driven AFW
pump lube oil heat exchanger waterbox is managed for loss of material from galvanic corrosion
in a raw water environment.  The staff issued RAI 3.4.1-8 requesting the applicant to explain
how the Open-Cycle Cooling Water System Program manages for loss of material from
galvanic corrosion in a raw water environment.

In response by letter dated April 28, 2003, the applicant stated the following.

The Open Cycle Cooling Water System Program credit routine inspections for the subject
safety-related heat exchangers associated with the Cooling Water Reliability Program (NRC GL
89-13).  These inspections are tracked by Periodic Maintenance activities and managed by the
Preventive Maintenance Program AMP.

Based on the applicant’s response to RAI 3.4.1-8, the staff concludes that the carbon steel
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steam- and motor-driven AFW pump lube oil heat exchanger waterbox is adequately managed
for loss of material from galvanic corrosion in a raw water environment.

Section 4.3 presents the staff’s evaluation of cumulative fatigue damage in AFW system
components, Section 3.4.2.2.3 evaluates raw water exposure to AFW piping, and Section
3.4.2.2.5 for evaluates water contamination in AFW pump lubricating oil coolers.

Component Groups

The component groups identified in LRA Table 2.3.29 for the AFW system are (1) closure
bolting, (2) flow orifices and elements, (3) steam-driven auxiliary feedwater (SDAFW) and
motor-driven auxiliary feedwater (MDAFW) pump lube oil heat exchanger tubing, (4) SDAFW
and MDAFW pump lube oil heat exchanger waterbox, (5) SDAFW and MDAFW pump lube oil
heat exchanger tubing and shell, (6) SDAFW and MDAFW pump lube oil heat exchanger shell,
(7) SDAFW pump lube oil pump, (8) SDAFW and MDAFW pump, (9) SDAFW turbine, and (10)
valves, piping, tubing, and fittings.

Aging Effects 

LRA Tables 3.4-1and 3.4-2 identify the following applicable aging effects for the AFW system.

• loss of material to boric acid corrosion of carbon steel components (external surfaces) in
air, leaking, and dripping chemically treated borated water environment

• cumulative fatigue damage of carbon steel components in treated water environment 
• loss of material to general, pitting, and crevice corrosion of carbon steel components in

treated water environment
• wall thinning to flow-accelerated corrosion of carbon steel components in treated water

environment
• loss of material to general (carbon steel only), pitting, crevice, and microbiologically

influenced corrosion of carbon and stainless steel in raw water environment
• build up of deposit from biofouling of carbon and stainless steel in raw water

environment
• loss of material to galvanic corrosion of carbon steel components in steam and treated

water environment
• cracking from stress-corrosion cracking of stainless steel components in treated water

and steam environment
• loss of material from selective leaching of carbon steel and copper alloy components in

raw water environment
• loss of material to erosion of carbon steel components in steam and treated water

environment
• loss of material to pitting, crevice corrosion, and microbiologically influenced corrosion of

copper alloys in raw water environment
• flow blockage from fouling of copper alloys in raw water environment
• loss of heat transfer effectiveness from fouling of heat transfer surfaces of copper alloys

in raw water environment
• loss of material to galvanic corrosion of carbon steel components in raw water

environment



3-320

Aging Management Programs

The following AMPs are utilized to manage aging effects to the auxiliary feedwater system.

• Boric Acid Corrosion Program
• Water Chemistry Program
• One-Time Inspection Program
• Systems Monitoring Program
• Flow-Accelerated Corrosion Program
• Open-Cycle Cooling Water System Program
• Selective Leaching of Materials Program

Each of the above AMPs is credited with managing the aging of several components in different
structures and systems and is, therefore, considered a common AMP.  The staff’s review of
these common AMPs can be found in Section 3.0.3 of this SER.

After evaluating the applicant’s AMR for each of the AFW system components, the staff
evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects.  For those components identified in Table 3.4-1 of the LRA, the staff
verified that the applicant credited the AMP(s) recommended by the GALL Report.  For the
components identified in Tables 3.4-2, the staff verified that the applicant credited an AMP that
is appropriate for the identified aging effect(s).

3.4.2.4.9.3  Conclusions

The staff has reviewed the information in Sections 2.3.4 and 3.4 of the LRA, as well as the
applicable AMP descriptions in Appendix B of the LRA.  On the basis of this review, the staff
concludes that the applicant has demonstrated that the aging effects associated with the
components in the AFW system will be adequately managed so that these components will
perform their intended functions in accordance with the CLB during the period of extended
operation.

3.4.2.4.10  Condensate System

3.4.2.4.10.1  Summary of Technical Information in the Application

The AMR results for the condensate system are presented in Tables 3.4-1 and 3.4-2 of the
LRA.  The applicant used the GALL Report format to present its AMR of condensate system
components in LRA Table 3.4-1.  In LRA Table 3.4-2, the applicant identified the component
group designation along with its (1) material, (2) environment, (3) aging effect(s), and (4)
AMP(s).

As described in Section 2.3.4.10, the condensate system provides makeup grade water to the
steam generators for removing decay and sensible heat from the RCS.  The condensate
system provides a passive flow of water, by gravity, to the AFW system to support safe
shutdown of the plant.  The condensate system consists of a CST with piping to the suctions of
all three AFW system pumps.
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Aging Effects 

LRA Tables 3.4-1 and 3.4-2 identify the following applicable aging effects for the condensate
system:

• loss of material to general (carbon steel only), pitting, and crevice corrosion of carbon
and stainless steel components in treated water environment

• loss of material to general corrosion of carbon and low-alloy steel components (external
surfaces) in air, moisture, and humidity environment

• wall thinning to flow-accelerated corrosion of carbon steel components is treated water
environment

• change in material properties and cracking from ultraviolet radiation, ozone exposure, or
elevated temperature of elastomers in air and gas environment

• change in material properties and cracking from ultraviolet radiation, ozone exposure, or
elevated temperature of elastomers in treated water and steam environment

• loss of material to erosion of carbon steel components in steam and treated water
environment

Aging Management Programs

The following AMPs are utilized to manage aging effects to the condensate system.

• Water Chemistry Program
• One-Time Inspection Program
• Systems Monitoring Program
• Flow-Accelerated Corrosion Program
• Preventive Maintenance Program

A description of these AMPs is provided in Appendix B of the LRA.  

3.4.2.4.10.2 Staff Evaluation

In addition to Section 3.4 of the LRA, the staff reviewed the pertinent information provided in
Section 2.3.4, “Steam and Power Conversion Systems,” and the applicable AMP descriptions
provided in Appendix B of the LRA to determine whether the aging effects for the condensate
system components have been properly identified and will be adequately managed during the
period of extended operation, as required by 10 CFR 54.21(a)(3).

This section of the SER provides the staff’s evaluation of the applicant’s AMR for the aging
effects and the appropriateness of the programs credited for the aging management of the
condensate system components at RNP.  The staff’s evaluation included a review of the aging
effects considered and the basis for the applicant’s elimination of certain aging effects.  In
addition, the staff has evaluated the appropriateness of the AMPs that are credited for
managing the identified aging effects for the condensate system components.

Component Groups

The component groups identified in LRA Table 2.3.30 for the condensate system are 
(1) condensate storage tank, (2) flow orifices and elements, and (3) valves, piping, tubing, and



3-322

fittings.

Aging Effects 

LRA Tables 3.4-1 and 3.4-2 identify the following applicable aging effects for the condensate
system.

• loss of material to general (carbon steel only), pitting, and crevice corrosion of carbon
and stainless steel components in treated water environment

• loss of material to general corrosion of carbon and low-alloy steel components (external
surfaces) in air, moisture, and humidity environment

• wall thinning to flow-accelerated corrosion of carbon steel components in treated water
environment

• change in material properties and cracking from ultraviolet radiation, ozone exposure, or
elevated temperature of elastomers in air and gas environment

• change in material properties and cracking from ultraviolet radiation, ozone exposure, or
elevated temperature of elastomers in treated water and steam environment

• loss of material to erosion of carbon steel components in steam and treated water
environment

Aging Management Programs

The following AMPs are utilized to manage aging effects to the condensate system.

• Water Chemistry Program
• One-Time Inspection Program
• Systems Monitoring Program
• Flow-Accelerated Corrosion Program
• Preventive Maintenance Program

Each of the above AMPs is credited with managing the aging of several components in different
structures and systems and is, therefore, considered a common AMP.  The staff’s review of
these common AMPs can be found in Section 3.0.3 of this SER.

After evaluating the applicant’s AMR for each of the condensate system components, the staff
evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects.  For those components identified in Table 3.4-1 of the LRA, the staff
verified that the applicant credited the AMP(s) recommended by the GALL Report.  For the
components identified in Tables 3.4-2, the staff verified that the applicant credited an AMP that
is appropriate for the identified aging effect(s).

By letter dated October 23, 2002, the applicant submitted a supplement to the application for
renewal of operating license that modified the RNP methodology for scoping and treatment of
10 CFR 54.4(a)(2) components described in LRA Section 2.1.1.2.  This supplement identified
the condensate system components requiring aging management.  SER Section 3.4.2.4.13.4
presents the staff’s evaluation of these condensate system components.
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3.4.2.4.10.3  Conclusions

The staff has reviewed the information in Sections 2.3.4 and 3.4 of the LRA, as well as the
applicable AMP descriptions in Appendix B of the LRA.  On the basis of this review, the staff
concludes that the applicant has demonstrated that the aging effects associated with the
components in the condensate system will be adequately managed so that these components
will perform their intended functions in accordance with the CLB during the period of extended
operation.

3.4.2.4.11  Steam Generator Chemical Addition

3.4.2.4.11.1  Summary of Technical Information in the Application

The AMR results for the steam generator chemical addition system are presented in Tables
3.4-1 and 3.4-2 of the LRA.  The applicant used the GALL Report format to present its AMR of
SG chemical addition system components in LRA Table 3.4-1.  In LRA Table 3.4-2, the
applicant identified the component group designation along with its (1) material, (2)
environment, (3) aging effect(s), and (4) AMP(s).

As described in Section 2.3.4.11, the SG chemical addition system provides for chemical
addition to the feedwater system for proper SG chemistry control.  Portions of the system
provide pressure boundary integrity for the feedwater and AFW systems.

Aging Effects 

LRA Tables 3.4-1 and 3.4-2 identify the following applicable aging effects for the SG chemical
addition system.

• cumulative fatigue damage of carbon steel components in treated water environment 
• loss of material to general, pitting, and crevice corrosion of carbon steel components in

treated water environment
• loss of material to general corrosion of carbon and low-alloy steel components (external

surfaces) in air, moisture, and humidity environment
• loss of material to galvanic corrosion of carbon steel components in steam and treated

water environment

Aging Management Programs

The following AMPs are utilized to manage aging effects to the SG chemical addition system.

• Time-Limited Aging Anaylsis (10 CFR 54.21(c))
• Water Chemistry Program
• One-Time Inspection Program
• Systems Monitoring Program

A description of these AMPs is provided in Appendix B of the LRA.  
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3.4.2.4.11.2 Staff Evaluation

In addition to Section 3.4 of the LRA, the staff reviewed the pertinent information provided in
Section 2.3.4, “Steam and Power Conversion Systems,” and the applicable AMP descriptions
provided in Appendix B of the LRA to determine whether the aging effects for the SG chemical
addition system components have been properly identified and will be adequately managed
during the period of extended operation, as required by 10 CFR 54.21(a)(3).

This section of the SER provides the staff’s evaluation of the applicant’s AMR for the aging
effects and the appropriateness of the programs credited for the aging management of the SG
chemical addition system components at RNP.  The staff’s evaluation included a review of the
aging effects considered and the basis for the applicant’s elimination of certain aging effects.  In
addition, the staff has evaluated the appropriateness of the AMPs that are credited for
managing the identified aging effects for the SG chemical addition system components.

Component Groups

The component group identified in LRA Table 2.3.31 for the SG chemical addition system is
valves, piping, and fittings.

Aging Effects 

LRA Tables 3.4-1 and 3.4-2 identify the following applicable aging effects for the SG chemical
addition system.

• cumulative fatigue damage of carbon steel components in treated water environment 
• loss of material to general, pitting, and crevice corrosion of carbon steel components in

treated water environment
• loss of material to general corrosion of carbon and low-alloy steel components (external

surfaces) in air, moisture, and humidity environment
• loss of material to galvanic corrosion of carbon steel components in steam and treated

water environment

Aging Management Programs

The following AMPs are utilized to manage aging effects to the SG chemical addition system.

• Water Chemistry Program
• One-Time Inspection Program
• Systems Monitoring Program

Each of the above AMPs is credited with managing the aging of several components in different
structures and systems and is, therefore, considered a common AMP.  The staff’s review of
these common AMPs can be found in Section 3.0.3 of this SER.

After evaluating the applicant’s AMR for each of the SG chemical addition system components,
the staff evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects.  For those components identified in Table 3.4-1 of the LRA, the staff
verified that the applicant credited the AMP(s) recommended by the GALL Report.  For the
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components identified in Tables 3.4-2, the staff verified that the applicant credited an AMP that
is appropriate for the identified aging effect(s).

Section 3.4.2.2.1 presents the staff’s evaluation of cumulative fatigue damage in SG chemical
addition system components.

3.4.2.4.11.3  Conclusions

The staff has reviewed the information in Sections 2.3.4 and 3.4 of the LRA, as well as the
applicable AMP descriptions in Appendix B of the LRA.  On the basis of this review, the staff
concludes that the applicant has demonstrated that the aging effects associated with the
components in the SG chemical addition system will be adequately managed so that these
components will perform their intended functions in accordance with the CLB during the period
of extended operation.

3.4.2.4.12  Circulating Water

3.4.2.4.12.1  Summary of Technical Information in the Application

The AMR results for the circulating water system are presented in Tables 3.4-1 and 3.4-2 of the
LRA.  The applicant used the GALL Report format to present its AMR of circulating water
system components in LRA Table 3.4-1.  In LRA Table 3.4-2, the applicant identified the
component group designation along with its (1) material, (2) environment, (3) aging effect(s),
and (4) AMP(s).

As described in Section 2.3.4.12, the circulating water system provides cooling water from Lake
Robinson to the main condensers to condense the steam discharged from the turbine system. 
Portions of the system provide a flow path for the SWS flow.

Aging Effects 

LRA Tables 3.4-1 and 3.4-2 identify the following applicable aging effect for the circulating
water system.

• loss of material to general galvanic, pitting, and crevice corrosion, microbiologically
induced corrosion, and biofouling of carbon and stainless steel, cast iron, bronze,
copper, and aluminum in raw water environment

Aging Management Programs

The following AMPs is utilized to manage aging effects to the circulating water system.

• Fire Protection System

A description of this AMP is provided in Appendix B of the LRA.  

3.4.2.4.12.2  Technical Evaluation

In addition to Section 3.4 of the LRA, the staff reviewed the pertinent information provided in
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Section 2.3.4, “Steam and Power Conversion Systems,” and the applicable AMP descriptions
provided in Appendix B of the LRA to determine whether the aging effects for the circulating
water system components have been properly identified and will be adequately managed during
the period of extended operation, as required by 10 CFR 54.21(a)(3).

This section of the SER provides the staff’s evaluation of the applicant’s AMR for the aging
effects and the appropriateness of the programs credited for the aging management of the
circulating water system components at RNP.  The staff’s evaluation included a review of the
aging effects considered and the basis for the applicant’s elimination of certain aging effects.  In
addition, the staff has evaluated the appropriateness of the AMPs that are credited for
managing the identified aging effects for the circulating water system components.

In Table 3.3.2, row 31, of the LRA, the applicant stated that there are no aging effects for
circulating water system concrete piping in raw water and buried environments.  The staff
issued RAI 3.4.1-12 requesting the applicant to explain the methodology for reaching this
conclusion.  Staff also requested explanation as to why this line item of the steam and power
conversion systems was placed in the auxiliary systems Table 3.3-2 of the LRA rather than in
the steam and power conversion systems Table 3.4-2.

In response by letter dated June 13, 2003, the applicant stated the following.

The portion of the Circulating Water System within the scope of license renewal is the
discharge line extending from the condenser seal well to the Circulating Water Discharge Weir. 
The 126 inch circulating water discharge water piping was designed to AWWA Standard C301 -
reinforced concrete water pipe, steel cylinder type, prestressed.  It is routed from the main
condenser seal well to the east side of the auxiliary building, and from there to the discharge
weir.  It is part of the open loop cooling system for the main condenser, and is in operation
anytime the unit is at power.  This nonsafety-related piping also provides a discharge flow path
for service water heat loads from the auxiliary building to the discharge canal.  It runs from
approximately six feet below grade at the service water connection to about 10 feet below
grade at the discharge weir.  It was conservatively included in license renewal scope on the
basis that it includes the discharge flow path from the safety-related component cooling water
heat exchangers to the circulating water system discharge weir.  Its only intended function is
that it be capable of providing this flow path.  The applicant has performed a review to identify
aging effects that require aging management for this piping.  Since the piping in question is only
needed for a service water discharge flow path and is located entirely outside the auxiliary
building, the only failure mechanism of concern would be fouling or blockage.  While there are
many instances of fouling identified in plant and industry operating experience, it is not credible
that this 126 inch diameter line could become significantly fouled without being detected on the
basis of degraded plant operating conditions.  Further, degradation of piping integrity sufficient
to impact service water flow is not considered credible based on the following considerations: 

• While piping degradation could result in pressure boundary failure and leakage, this
would not occlude the piping and therefore not impact the system intended function.

• Based on the relative size of the circulating water piping, a complete structural failure
resulting in piping collapse would be necessary to appreciably restrict service water flow. 
Limited or localized degradation would not result in loss of system intended function.

• Given the relatively shallow placement of the piping, a significant loss of structural
integrity would be preceded by pressure boundary failures and detected in the yard area
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where the piping is routed.
• Because the piping is less than one diameter below grade, it is unlikely that even a

complete structural failure would result in total blockage of the flow area.
• Steel reinforced concrete piping is extremely rugged, particularly in buried applications. 

Operating experience does not support the sudden and complete structural failure of
similar piping in like applications.

Based on the applicant’s response to RAI 3.4.1-12, the staff concludes that the only intended
function of the circulating water discharge water piping is to provide this flow path, that
applicable aging effects would not sufficiently degrade piping integrity to impact service water
flow.  Therefore, the staff concludes that aging management of the 126-inch circulating water
discharge water piping is not required.

Component Groups

The component group identified in LRA Table 2.3.32 for the circulating water system is valves,
piping, and fittings.

Aging Effects

• loss of material to general galvanic, pitting, and crevice corrosion, microbilogically
induced corrosion, and biofouling of carbon and stainless steel, cast iron, bronze,
copper, and aluminum in raw water environment

Aging Management Programs

The following AMP is utilized to manage aging effects to the circulating water system.

• Fire Protection System

The above AMP is credited with managing the aging of several components in different
structures and systems and is, therefore, considered a common AMP.  The staff’s review of this
common AMPs can be found in Section 3.0.3 of this SER.

After evaluating the applicant’s AMR for each of the circulating water system components, the
staff evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects.  For those components identified in Table 3.4-1 of the LRA, the staff
verified that the applicant credited the AMP(s) recommended by the GALL Report.  For the
components identified in Tables 3.4-2, the staff verified that the applicant credited an AMP that
is appropriate for the identified aging effect(s).

3.4.2.4.12.3 Conclusions

The staff has reviewed the information in Sections 2.3.4 and 3.4 of the LRA, as well as the
applicable AMP descriptions in Appendix B of the LRA.  On the basis of this review, the staff
concludes that the applicant has demonstrated that the aging effects associated with the
components in the circulating water system will be adequately managed so that these
components will perform their intended functions in accordance with the CLB during the period
of extended operation.
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3.4.2.4.13  Generic RAI Issues

3.4.2.4.13.1 Use of the Water Chemistry Program to Manage Galvanic Corrosion

In Table 3.4-2, Item 1, of the LRA, RNP states that the Water Chemistry Program Manages
galvanic corrosion because it limits electrolytes in the treated water.  Because the treated water
does contain electrolytes, the staff issued RAI 3.4.1-10 requesting the applicant to explain the
basis for concluding that electrolyte levels in the steam and power conversion systems’ treated
water are below the threshold to produce galvanic corrosion.

In response by letter dated April 28, 2003, the applicant stated the following.

Galvanic corrosion is managed through the RNP Water Chemistry Program using the same
methods applied for crevice corrosion, general corrosion, pitting corrosion, and stress corrosion
cracking.  The RNP Water Chemistry Program requires monitoring and controlling of secondary
water chemistry parameters.  The parameter limits in effect for steam and power conversion
systems are based upon the EPRI PWR Secondary Water Chemistry Guidelines, TR-102134. 
This includes controls for pH level and cation conductivity, and includes concentration limits for
sodium, fluoride, chloride, sulfate, silica, dissolved oxygen, iron, copper, and hydrazine.  In the
LRA, these activities were summarized using the term “limiting electrolytes.”  In total, these
controls have been shown by operating experience to have been effective in minimizing each
form of electrochemical corrosion, including galvanic corrosion, pitting corrosion, crevice
corrosion, general corrosion, and SCC.

3.4.2.4.13.1.1 Staff Evaluation

Based on the applicant’s response to RAI 3.4.1-10, the staff concludes that the Water
Chemistry Program adequately maintains the chemistry of treated water below the threshold to
produce galvanic corrosion, and is therefore an acceptable program to manage galvanic
corrosion.

3.4.2.4.13.2 Managing Aging Effects for Bolting

In Table 3.4-1, Item 8, of the LRA, RNP states that the Bolting Integrity Program is not
applicable to bolting for the RNP steam and power conversion systems for the management of
loss of material due to general corrosion or crack initiation and growth due to cyclic loading
and/or SCC.  General corrosion of bolting is managed by the Systems Monitoring program.
Crack initiation and growth due to cyclic loading for bolting is included in the Section 4.3 system
evaluation of fatigue based on plant heatup cycles.  Crack initiation and growth due to SCC is
not an applicable aging effect because the applicant stated that there are no bolts in the steam
and power conversion systems with sufficient specified minimum yield strength (150 ksi) to be
susceptible to SCC.  Loss of material due to boric acid corrosion for steam and power
conversion systems bolting is managed by the Boric Acid Corrosion Program.   As discussed in
Section 3.3.2.5.2 of this SER, no other aging effects were identified by the applicant.

3.4.2.4.13.2.1 Staff Evaluation

On the basis of the above discussion, the staff considers the aging management of bolting in
the steam and power conversion system to be acceptable.



3-329

3.4.2.4.13.3 General Corrosion on Exterior Surfaces

In LRA Table 3.4-1, Item 5, the applicant credits the Systems Monitoring Program to manage
loss of material due to general corrosion for external surfaces of carbon steel SCs, including
closure bolting, exposed to operating temperatures less than 212 �F.  The applicant’s Systems
Monitoring Program is reviewed in Section 3.0.3 of this SER and is considered appropriate for
managing this aging effect.  However, in LRA Table 3.4-2, Item 11, RNP states that the external
surface of carbon steel components would not be susceptible to corrosion if they were located
in areas protected from the weather, were not subjected to condensation, and were not
subjected to aggressive chemical attack (e.g., borated water leakage).  Based on this, the AFW
pump and turbine, AFW lube oil heat exchanger and lube oil pump, and, the valves, piping
tubing and fittings of various systems that are located indoors (not-air-conditioned) and are
carbon steel are not identified by the LRA to require aging management for loss of material due
to external corrosion.  The staff issued RAI 3.4.1-11 requesting the applicant to explain the
basis for concluding that the external surface of these carbon steel components would not be
susceptible to corrosion if they were located in areas protected from the weather, were not
subjected to condensation, and were not subjected to aggressive chemical attack. 

In response by letter dated April 28, 2003, the applicant stated the following.

The applicant’s AMR methodology concluded that external surfaces of carbon steel
components would not be susceptible to corrosion if they were located in areas protected from
the weather, were not subjected to condensation, and were not subjected to aggressive
chemical attack (e.g., borated water leakage).  The external surfaces of the carbon steel
components that are included in LRA Table 3.4-2, item 11 were determined to be subjected to
an environment meeting the following conditions: air-gas, not subjected to condensation or
aggressive chemical attack, and protected from weather.  If carbon steel components are not
exposed to weather, not prone to condensation, and not subject to boric acid leakage, they will
experience insignificant amount of corrosion.  Moisture in the form of liquids and alternate
wetting and drying is necessary for significant pitting and crevice corrosion in an ambient air
environment.  The environments under discussion are not exposed to alternate wetting or
drying.

3.4.2.4.13.3.1 Staff Evaluation

The staff finds the applicant’s response reasonable and acceptable because it provides an
explanation that these components are located in an environment that is not susceptible to
general corrosion.

3.4.2.4.13.4  Aging Management for 10 CFR 54.4(a)(2) Components

By letter dated October 23, 2002, the applicant submitted a supplement to the application for
renewal of operating license that modified the RNP methodology for scoping and treatment of
SCCs described in LRA Section 2.1.1.2.  The scoping for 10 CFR 54.4(a)(2) did not include
non-safety-related mechanical components, such as piping, tanks, and valves, that are
considered Seismic II/I, because the failure of these components during a seismic event is not
postulated in the CLB.  Based on NRC interim staff guidance, the scope of 10 CFR 54.4(a)(2) is
not limited to Seismic II/I supports but includes all non-safety-related SSCs whose failure could
prevent satisfactory accomplishment of any of the functions identified in Section 54.4(a)(1). 
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RNP has modified the scope of license renewal to include the non-safety-related, fluid
containing piping systems that are in plant structures and spaces which contain safety-related
SSCs.  Steam and power conversion systems containing 10 CFR 54.4(a)(2) components
included within the scope of license renewal and requiring aging management included the
following.

• Extraction Steam System
• Main Steam
• Steam Generator Blowdown
• Steam Cycle Sampling
• Feedwater
• Condensate
• Auxiliary Boiler/Steam System

The applicant identified the following applicable aging effects for 10 CFR 54.4(a)(2)
components in the steam and power conversion systems.

• cumulative fatigue damage of carbon and stainless steel components in steam and
treated water environment

• loss of material from crevice corrosion of carbon and stainless steel components in a
treated water environment

• loss of material from pitting corrosion of stainless steel components in a treated water
environment

• stress-corrosion cracking of stainless steel components in a treated water environment
• loss of material from general corrosion of carbon steel components in a treated water

environment
• loss of material from galvanic corrosion of carbon steel components in a treated water

environment
• loss of material from erosion and flow-accelerated corrosion of carbon steel components

in a treated water environment
• loss of material from general corrosion of carbon steel components in an outdoor

environment
• loss of material due to boric acid corrosion of carbon steel components (external

surfaces) in air, leaking, and dripping chemically treated borated water environment

The following AMPs are utilized to manage aging effects for 10 CFR 54.4(a)(2) components in
the steam and power conversion systems.

Water Chemistry Program
Flow Accelerated Corrosion Program
Systems Monitoring Program
Boric Acid Corrosion Program

3.4.2.4.13.4.1  Staff Evaluation

On the basis of its review, the staff finds that the aging effects identified for these additional
components are consistent with those identified for other steam and power conversion systems
components with the same combination of material and environment included in Section 3.4 of
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the LRA.  In addition, the staff finds that the AMPs credited for managing these aging effects
are common AMPs.  The staff has evaluated these common AMPs and found them to be
acceptable for managing the aging effects as identified.  The staff’s evaluation of the AMPs is
documented in Section 3.0.3 of this SER.  Therefore, the staff concludes that the applicant has
demonstrated that the aging effects associated with these additional non-safety related steam
and power conversion systems components will be appropriately managed during the period of
extended operation.

3.4.3  Evaluation Findings

The staff has reviewed the information in Section 3.4 of the LRA.  On the basis of its review, the
staff concludes that the applicant has adequately identified the aging effects, and the AMPs
credited for managing the aging effects, for the steam and power conversion systems, such
that there is reasonable assurance that the component intended functions will be maintained
consistent with the CLB for the period of extended operation.  The staff also reviewed the
applicable UFSAR supplement program descriptions and concludes that the UFSAR
supplement provides an adequate program description of the AMPs credited for managing
aging effects, as required by 10 CFR 54.21(d).
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3.5 Containments, Structures, and Component Supports

This section addresses the aging management of the structures and structural components. 
The structures that make up this group are described in the following SER sections.

Containment (2.4.1)
• Containment Structures (2.4.1.1)
• Containment Internal Structural Components (2.4.1.2)
• Containment External Structural Components (2.4.1.3)

Other Structures (2.4.2)
• Reactor Auxiliary Building (2.4.2.1)
• Fuel-Handling Building (2.4.2.2)
• Turbine Building (2.4.2.3)
• Dedicated Shutdown Diesel Generator Building (2.4.2.4)
• Radwaste Building (2.4.2.5)
• Intake Structures (2.4.2.6)
• North Service Water Header Enclosure (2.4.2.7)
• Emergency Operations Facility/Technical Support Center Security Diesel

Generator Building (2.4.2.8)
• Discharge Structures (2.4.2.9)
• Lake Robinson Dam (2.4.2.10)
• Pipe Restraint Tower (2.4.2.11)
• Yard Structures and Foundations (2.4.2.12)
• Refueling System (2.4.2.13)

As discussed in Section 3.0.1 of this SER, the structures and structural components are
included in one of two LRA tables.  LRA Table 3.5-1 consists of structural components that are
evaluated in the GALL Report, and LRA Table 3.5-2 consists of structural components not
addressed in the GALL Report.

3.5.1 Summary of Technical Information in the Application

In LRA Section 3.5, the applicant described its AMR for structural components within the
containment, other Class 1 structures, and component supports at RNP.  The passive,
long-lived components in these structures that are subject to an AMR are identified in LRA
Tables 2.4-1 through  2.4-12. 

The applicant’s AMRs included an evaluation of plant-specific and industry operating
experience.  The plant-specific evaluation included reviews of condition reports and discussions
with appropriate site personnel to identify aging effects that require management.  These
reviews concluded that the aging effects requiring management based on RNP operating
experience were consistent with aging effects identified in GALL.  The applicant’s review of
industry operating experience included a review of operating experience through 2001.  The
results of this review concluded that aging effects requiring management based on industry
operating experience were consistent with aging effects identified in GALL.  The applicant’s
on-going review of plant-specific and industry-wide operating experience is conducted in
accordance with the RNP’s Corrective Action and Operating Experience Programs.
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3.5.2 Staff Evaluation

In Section 3.5 of the LRA, the applicant describes its AMR for structural components at RNP. 
The staff reviewed LRA Section 3.5 to determine whether the applicant had provided sufficient
information to demonstrate that the effects of aging will be adequately managed so that the
intended functions will be maintained consistent with the CLB throughout the period of extended
operation, in accordance with the requirements of 10 CFR 54.21(a)(3), for structural
components that are determined to be within the scope of license renewal and subject to an
AMR. 

The applicant referenced the GALL Report in its AMR.  The staff has previously evaluated the
adequacy of the aging management of structural components for license renewal as
documented in the GALL Report.  Thus, the staff did not repeat its review of the items
described in the GALL Report, except to ensure that the material presented in the LRA was
applicable, and to verify that the applicant had identified the appropriate programs as described
and evaluated in the GALL Report.  

The staff evaluated those aging management issues recommended for further evaluation in the
GALL Report, as well as the applicant’s AMR for structural components not addressed in the
GALL Report.  In addition, the staff evaluated the AMPs used by the applicant to manage the
aging of structural components.  Finally, the staff reviewed the structural components listed in
LRA Section 2.4 to determine whether the applicant properly identified the applicable aging
effects and AMPs needed to adequately manage the aging effects. 

Table 3.5-1 below provides a summary of the staff’s evaluation of components, aging
effects/mechanisms, and AMPs listed in LRA Section 3.5 that are addressed in GALL.

Table 3.5-1

Staff Evaluation for RNP Structures and Structural Components Described in the GALL Report

Common Components of All Types of PWR and BWR Containment

Component Group Aging
Effect/Mechanism

AMP in GALL
Report 

AMP in LRA Staff Evaluation

Penetration sleeves
penetration bellows,
and dissimilar metal
welds

Cumulative fatigue
damage (CLB fatigue
analysis exists)

TLAA evaluated in
accordance with 10
CFR 54.21(c)

TLAA (4.3) Consistent with
GALL. GALL
recommends further
evaluation (See
Section3.5.2.2.1.6
below).

Penetration sleeves,
bellows, and
dissimilar metal
welds

Cracking due to cyclic
loading, or crack
initiation and growth
due to SCC

Containment ISI
and Containment
leak rate test

Containment ISI
(B.3.14);
Containment leak
rate test (B.2.7);
Water Chemistry
Program (B.2.2) and
Boric Acid Corrosion
Prigram (B3.2)

Consistent with
GALL. GALL
recommends further
evaluation (See
Section 3.5.2.2.1.7
below).
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Penetration sleeves,
penetration bellows,
and dissimilar metal
welds

Loss of material due
to corrosion

Containment ISI
and containment
leak rate test

Containment ISI
(B.3.14);
Containment leak
rate test (B.2.7)

Consistent with
GALL. (See Section
3.5.2.1 below).

Personnel airlock
and equipment hatch

Loss of material due
to corrosion

Containment ISI
and containment
leak rate test

Containment ISI
(B.3.14);
Containment leak
rate test (B.2.7)

Consistent with
GALL. (See Section
3.5.2.1 below).

Personnel airlock
and equipment hatch

Loss of leak tightness
in closed position due
to mechanical wear of
locks, hinges, and
closure mechanism

Containment  leak
rate test and plant
technical
specifications

Containment ISI
(B.3.14);
Containment leak
rate test (B.2.7)

Consistent with
GALL. (See Section
3.5.2.1 below).

Seals, gaskets, and
moisture barriers

Loss of sealant and
leakage through
containment due to
deterioration of joint
seals, gaskets, and
moisture barriers

Containment ISI
and containment
leak rate test

Containment ISI
(B.3.14);
Containment leak
rate test (B.2.7)

Consistent with
GALL. (See Section
3.5.2.1 below).

PWR Concrete (Reinforced and Prestressed) and Steel Containment 
BWR Concrete (Mark II and III) and Steel (Mark I, II, and III) Containment

Component Group Aging
Effect/Mechanism

AMP in GALL
Report 

AMP in LRA Staff Evaluation

Concrete elements:
foundation, walls,
dome

Aging of accessible
and inaccessible
concrete areas due to
leaching of calcium
hydroxide, aggressive
chemical attack, and
corrosion of
embedded steel

Containment ISI Containment ISI
(B.3.14)

Consistent with
GALL. GALL
recommends further
evaluation (See
Section 3.5.2.2.1.1
below).

Concrete elements:
foundation

Cracks, distortion, and
increases in
component stress
level due to settlement

Structures
Monitoring

Structures
Monitoring Program
(B.3.15)

Consistent with
GALL. (See Section
3.5.2.2.1.1 below).

Concrete elements:
foundation

Reduction in
foundation strength
due to erosion of
porous concrete
subfoundation

Structures
Monitoring

Structures
Monitoring Program
(B.3.15)

Consistent with
GALL. (See Section
3.5.2.2.1.2. below).

Concrete elements:
foundation, dome,
and wall

Reduction of strength
and modulus due to
elevated temperature

Plant-specific       None Consistent with
GALL. GALL
recommends further
evaluation (See
Section3.5.2.2.1.3
below).
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Prestressed
containment:
tendons and
anchorage
components

Loss of prestress due
to relaxation,
shrinkage, creep, and
elevated temperature

TLAA evaluated in
accordance with 10
CFR 54.21(c)

TLAA (4.5) Consistent with
GALL. GALL
recommends further
evaluation (See
Section 3.5.2.2.1.5
below).

Steel elements: liner
plate, containment
shell

Loss of material due
to corrosion in
accessible and
inaccessible areas

Containment ISI
and Containment
leak rate test      

Containment ISI
(B.3.14);
Containment leak
rate test (B.2.7)

Consistent with
GALL. GALL
recommends further
evaluation (See
Section 3.5.2.2.1.4
below).

Steel elements: vent
header, drywell head,
torus, downcomers,
pool shell

Cumulative fatigue
damage (CLB fatigue
analysis exists)

TLAA evaluated in
accordance with 10
CFR 54.21(c)

None BWR

Steel elements:
protected by coating

Loss of material due
to corrosion in
accessible areas only

Protective coating
monitoring and
maintenance

None Not applicable to
RNP

Prestressed
containment:
tendons and
anchorage
components

Loss of material due
to corrosion of
prestressing tendons
and anchorage
components

Containment ISI Containment ISI
(B.3.14)

Consistent with
GALL. (See Section
3.5.2.1 below).

Concrete elements:
foundation, dome,
and wall

Scaling, cracking, and
spalling due to freeze-
thaw; expansion and
cracking due to
reaction with
aggregate

Containment ISI Containment ISI
(B.3.14)

Consistent with
GALL. (See Section
3.5.2.1 below).

Steel elements: vent
line bellows, vent
headers,
downcomers

Cracking due to cyclic
loads or crack
initiation and growth
due to SCC

Containment ISI
and Containment
leak rate test

None BWR

Steel elements:
Suppression
chamber liner

Crack initiation and
growth due to SCC 

Containment ISI
and Containment
leak rate test

None BWR

Steel elements:
drywell head and
downcomer pipes

Fretting and lock up
due to wear

Containment ISI None BWR

Class I Structures

Component Group Aging
Effect/Mechanism

AMP in GALL
Report 

AMP in LRA Staff Evaluation

All Groups except
Group 6: accessible
interior/exterior
concrete & steel
components

All types of aging
effects

Structures
Monitoring

Structures
Monitoring Program
(B.3.15)

Consistent with
GALL. (See Section
3.5.2.2.2.1 below).



3-336

Groups 1-3, 5, 7-9:
inaccessible
concrete
components, such
as exterior walls
below grade and
foundation  

Aging of inaccessible
concrete areas due to
aggressive chemical
attack and corrosion
of embedded steel

Plant-specific Structures
Monitoring Program
(B.3.15)

Consistent with
GALL. GALL
recommends further
evaluation (See
Section 3.5.2.2.2.2
below).

Group 6: all
accessible/inaccessi
ble concrete, steel,
and earthen 
components

All types of aging
effects, including loss
of material due to
abrasion, cavitation,
and corrosion

Inspection of
water-control
structures or
FERC/US Army
Corps of Engineers
dam inspections
and maintenance

Dam Inspection
Program

Consistent with
GALL. (See Section
3.5.2.1 below).

Group 5: liners Crack initiation and
growth from SCC and
loss of material due to
crevice corrosion

Water Chemistry
and monitoring of
spent fuel pool
water level

Water Chemistry
Program and
Monitoring of spent
fuel pool water level
per RNP Technical
Specifications

Consistent with
GALL. (See Section
3.5.2.1 below).

Group 1-3, 5, 6: all
masonry block walls

Crack due to restraint,
shrinkage, creep, and
aggressive
environment

Masonry Wall Structures
Monitoring Program
(B.3.15)

Consistent with
GALL. (See Section
3.5.2.1 below).

Group 1-3, 5, 7-9:
foundation

Cracks, distortion, and
increases in
component stress
level due to settlement

Structures
Monitoring 

Structures
Monitoring Program
(B.3.15)

Consistent with
GALL. (See Section
3.5.2.2.1.2 below).

Group 1-3, 5-9:
foundation

Reduction in
foundation strength
due to erosion of
porous concrete
subfoundation

Structures
Monitoring 

None Consistent with
GALL. (See Section
3.5.2.2.1.2 below).

Group 1-5: concrete Reduction of strength
and modulus due to
elevated temperature

Plant-specific None Consistent with
GALL. GALL
recommends further
evaluation (See
Section 3.5.3.3.1.3
below).

Groups 7, 8: liners Crack initiation and
growth due to SCC
and loss of material
due to crevice
corrosion

Plant-specific None Not applicable to
RNP

Component Supports

Component Group Aging
Effect/Mechanism

AMP in GALL
Report 

AMP in LRA Staff Evaluation
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All Groups: 
support members:
anchor bolts,
concrete
surrounding anchor
bolts, welds, grout
pad, bolted
connections, etc.

Aging of component
support 

Structures
Monitoring

Structures
Monitoring Program
(B.3.15)

Consistent with
GALL. (See Section
3.5.2.2.3.1 below).

Groups B1.1, B1.2,
and B1.3: 
support members:
anchor bolts, welds

Cumulative fatigue
damage (CLB fatigue
analysis exists)

TLAA evaluated in
accordance with 10
CFR 54.21(c)

None Consistent with
GALL. GALL
recommends further
evaluation (See
Section 3.5.2.2.3.2
below).

All Groups: support
members: anchor
bolts, welds

Loss of material due
to boric acid corrosion

Boric Acid
Corrosion

Boric Acid
Corrosion Program
(B.3.2)

Consistent with
GALL. (See Section
3.5.2.1 below).

Groups B1.1, B1.2,
and B1.3: support
members: anchor
bolts, welds, spring
hangers, guides,
stops, and vibration
isolators

Loss of material due
to environmental
corrosion and loss of
mechanical function
due to corrosion,
distortion, dirt,
overload, etc.

ISI ASME Section XI,
Subsection IWF
Program (B.2.6)

Consistent with
GALL. (See Section
3.5.2.1 below).

Group B1.1: high
strength low-alloy
bolts

Crack initiation and
growth due to SCC

Bolting Integrity None Consistent with
GALL. (See Section
3.5.2.1 below).

The staff’s review of the structural components for the RNP LRA is contained within four
sections of this SER.  Section 3.5.2.1 is the staff’s review of structures and structural
components that the applicant indicated are consistent with GALL and do not require further
evaluation.  Section 3.5.2.2 is the staff’s review of structures and structural components that the
applicant indicates are consistent with GALL, and for which GALL recommends further
evaluation.  Section 3.5.2.3 is the staff evaluation of the AMPs that are specific to the aging
management of structural components.  Section 3.5.2.4 contains an evaluation of the adequacy
of aging management for components in each structure and includes an evaluation of
structures and structural components that the applicant indicates are not in GALL.

3.5.2.1  Aging Management Evaluations in the GALL Report That Are Relied On for License       
       Renewal, Which Do Not Require Further Evaluation

For component groups evaluated in the GALL Report for which the applicant has claimed
consistency with GALL, and for which GALL does not recommend further evaluation, the staff
sampled components in these groups to determine whether the plant-specific components
contained in these GALL component groups were bounded by the GALL evaluation.  The staff
also sampled component groups to determine whether the applicant had properly identified
those component groups in the GALL Report that were not applicable to its plant.

On the basis of this review, the staff has determined that the applicant’s basis of managing
aging effects associated with structures and structural components is consistent with GALL.
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3.5.2.2  Aging Management Evaluations in the GALL Report That Are Relied On for License       
       Renewal, For Which GALL Recommends Further Evaluation 

For component groups evaluated in GALL for which the applicant has claimed consistency with
GALL, and for which GALL recommends further evaluation, the staff reviewed the applicant’s
evaluation to determine whether it adequately addressed the issues for which GALL
recommended further evaluation.  In addition, the staff sampled components in these groups to
determine whether the plant-specific components contained in these GALL component groups
were bounded by the GALL evaluation. 

The GALL Report indicates that further evaluation should be performed for the following.

3.5.2.2.1 Containments

3.5.2.2.1.1 Aging of Inaccessible Concrete Areas

As stated in the SRP-LR, the GALL Report recommends further evaluation to manage the
aging effects for containment concrete components located in inaccessible areas, if certain
aging mechanisms, including (1) leaching of calcium hydroxide, (2) aggressive chemical attack,
or (3) corrosion of embedded steel are significant.  Possible aging effects for containment
concrete structural components due to these three aging mechanisms are cracking, change in
material properties, and loss of material. 

The AMP recommended by the GALL Report for managing the above aging effects for
containment concrete components in accessible portions of the containment structures is the
ASME Section XI, Subsection IWL (XI.S2) Program.  The staff’s evaluation of the applicant’s
ASME Section XI, Subsection IWL Program is found in Section B.3.14 of this SER.

Subsection IWL exempts from examination those portions of the concrete containment that are
inaccessible (e.g., foundation, below-grade exterior walls, concrete covered by liner).  For
inaccessible portions of the containment structure, 10 CFR 50.55a(b)(2)(ix) requires that the
licensee evaluate the acceptability of inaccessible areas when conditions exist in accessible
areas that could indicate the presence of, or result in, degradation to inaccessible areas.

The applicant addressed the specific criteria defined in the GALL Report regarding the need for
further evaluation to manage the potential aging of containment concrete structural components
in inaccessible areas in LRA Table 3.5-1.  The GALL Report recommends further evaluation for
containment concrete in inaccessible areas if certain aging mechanisms, including (1) leaching
of calcium hydroxide, (2) aggressive chemical attack, or (3) corrosion of embedded steel are
significant.  

Regarding the aging mechanism, leaching of calcium hydroxide, the applicant stated the
following in LRA Table 3.5-1.

RNP concrete is not exposed to flowing water, is dense, well cured, has low permeability, and
was constructed in accordance with ACI recommendations at the time of construction.  Thus,
leaching of calcium hydroxide is not applicable to RNP concrete structures.  

Regarding the aging mechanisms, aggressive chemical attack and corrosion of embedded
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steel, the applicant stated the following in LRA Table 3.5-1.

RNP ground water values for chlorides and sulfates are much less than the threshold values
necessary for aggressive chemical attack.  However, the aging mechanisms associated with
aggressive chemical attack and corrosion of embedded steel are potentially applicable to
below-grade concrete structures owing to slightly acidic ground water (average pH of 4.4).  The
ASME Section XI, Subsection IWL Program is applicable to the containment structure. 
However, RNP will enhance the inspection requirements to apply a special inspection provision
for monitoring aging effects potentially caused by aggressive chemical attack and corrosion of
embedded steel.

Since the below-grade reinforced concrete at RNP is exposed to an aggressive environment
(low pH), the staff requested, in RAI 3.5.1-3, that the applicant provide available RNP ground
water chemistry test results including chlorides, sulphate, and pH values, and discuss the
proposed AMP, as well as past inspection results of below-grade concrete at RNP.  RAI 3.5.1-9
stated that the staff is unclear as to how the inspection for below-grade containment concrete
will be performed by the ASME Section XI, Subsection IWL Program and requested that
additional information, such as the locations, depth, and frequency of soil excavation, related to
the AMR of below-grade containment concrete be provided.  In response to RAI 3.5.1-3, the
applicant stated the following.

Based on a long-term environmental monitoring report, from 1975 to 1995, the following
environmental parameters have been identified for lake water at the intake structure:

Average Chloride Concentration 3.14 ppm
Average Sulfate Concentration 3.67 ppm
Average pH 5.46

Based on semi-annual ground water monitoring reports, required by the State of South
Carolina, the following environmental parameters have been identified from Well #4.

Chloride Concentration No Data Available
Sulfate Concentration 21.0 ppm
Ground Water pH 4.41

In response to RAI 3.5.1-9, the applicant stated the following.

Based on the relatively low pH value for both ground water and lake water, an aggressive
environment was assumed for the determination of aging effects associated with below-grade
concrete.

The intended scope for the inspection of below-grade concrete, related to Item 7 of LRA Table
3.5-1, includes the concrete foundation and below-grade walls for the Containment structure.
The referenced AMP for this item is the Containment ISI Program for IWL, which is
implemented through two plant procedures, the IWL inspection procedure and the site
excavation backfill procedure.  The inspection of inaccessible, below-grade concrete will be
performed using the inspection criteria of ASME Section XI, Subsection IWL, for the subject
item.
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The site excavation procedure requires the user to notify design engineering of proposed
excavations and requires an inspection prior to backfilling against exposed concrete surfaces.
Excavations will not be performed with the sole purpose of concrete inspection. However,
below-grade examinations of concrete have been performed at certain locations with
satisfactory results. These include a below-grade section of the RAB, internal surfaces of
electrical manholes exposed to ground water, submerged portions of the intake structure, and
the dam spillway exposed to lake water. The lake water environment for the intake structure
and dam spillway is essentially the same as that of aggressive ground water (pH values are
both below 5.5, and chloride and sulfate levels are well below the trigger levels).  As such,
inspection results of the submerged portions should envelope aging effects encountered by
below-grade concrete of other structures.

Having reviewed the applicant’s response above, as well as its response to RAI B.3.14-1, the
staff requested the applicant to provide a summary of the results of inspections performed in
the below-grade sections of the RAB, the submerged portions of the intake structure, and the
dam spillway  that would support a conclusion that the below-grade structures have not been
degraded, and the scope of the enhanced inspection is adequate to detect any significant
degradation of the below-grade structures during the extended period of operation.  The
applicant provided the following response.

A summary of the results of inspections performed in the (1) below-grade sections of the RAB,
(2) submerged portions of the intake structure, (3) dam spillway, and (4) other below-grade
concrete are provided below:

(1)  Below-grade sections of the RAB

A visual inspection of the below-grade portion of the RAB foundation approximately three feet
deep was performed in July 1999 while the east foundation was exposed during excavation for
construction of the north service water header support slab.  This general visual inspection
monitored for spalling, scaling, erosion, swelling, bulging, signs of corrosion, cracking,
settlement, and exposed rebar. In addition, the interior of Manholes 35 and 36, which about the
RAB, were inspected on September 30, 2002.  The interior, which had been exposed to ground
water since initial construction, had no signs of spalling or other concrete degradation.

(2)  Submerged portion of the Intake Structure

An inspection of the inaccessible areas was performed during Refueling Outage 19 from
September 28, 1999, to October 2, 1999, using divers and video equipment.  The results of the
inspection are as follows.  The concrete surface had very little marine growth.  There was little
or no sediment on the bottom slab.  The concrete located at the water line showed signs of
erosion from the constant wave action.  The top coat of mortar has eroded away leaving the
aggregate exposed.  The average loss of cover is approximately 1/16 inch to 1/8 inch.  The
concrete surface was cleaned of marine growth in a number of locations with a wire brush.  The
top coat came off with minor effort, thereby exposing the aggregate. Sound material was
observed at all cleaned locations.  Several repairs were observed to have been made in various
locations.  One repair had flaked off and rebar was observed (one end cut).  The repair material
thickness was approximately two inches and the repair area was about one square foot.  This
area was determined by the RNP Engineering Section to have no impact on the structural
integrity of the concrete.
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(3)  Dam Spillway

An underwater inspection was performed June 20, 2000, by divers. The spillway inspection
examined the condition of concrete, especially at the tainter gates. A spalled portion of concrete
(6" by 8" by 4" deep) was identified. This area is scheduled to be reinspected and repaired prior
to the period of extended operation. The Dam Inspection Program will monitor the condition of
the normally inaccessible submerged spillway concrete surfaces at a frequency not to exceed
10 years. No other underwater concrete degradation was identified. 

(4)  Other

The interior of eight  security manholes were visually examined in August 2002. The interior
concrete has been partially submerged from ground water and provides a similar environment
as below-grade concrete (exposure to slightly acidic ground water).  No cracking, loss of
material, or change in material properties was observed in the concrete surface.

In a conference call with the applicant which occurred on June 16, 2003, the staff pointed out
that the applicant did not specify appropriate remedial measures to be followed if the results of
RNP’s periodic, submerged inspection of the intake structure concrete show significant
concrete degradation.  Subsequent to this conference call, the applicant, through an e-mail
communication, has agreed to the following in order to ensure adequate aging management of
below-grade structural concrete that is within the scope of the AMR: 

Degradation to submerged concrete observed during periodic under water inspections
at the Intake Structure and RNP Dam Spillway will be used as a leading indicator for
potential degradation to below-grade concrete structures in the scope of License
Renewal.  Below-grade concrete will be evaluated and/or examined for potential
degradation and corrective actions taken as determined by Engineering.  This applies to
below-grade concrete examined by the Structures Monitoring Program (SMP) and the
ASME Section XI, Subsection IWL Program.  Applicable SMP and IWL Program
procedures will be enhanced to incorporate these changes.

Ground water and lake water monitoring results (pH, chlorides, sulfates) will be reviewed
by Engineering and trended.  Increasing aggressiveness of the ground water and lake
water will also be used as a leading indicator for potential degradation to below-grade
concrete structures in the scope of License Renewal as described above.

Below-grade concrete, when exposed during excavation, already requires notification of
Engineering for inspection.  However, degradation to below-grade concrete due to
aggressive ground water, when exposed during excavation, will also be used as a
leading indicator for potential degradation to other below-grade concrete structures in
the scope of License Renewal as described above.

The staff finds the above commitments adequate to address its concerns regarding the aging
management of below-grade, in-scope concrete structural components at RNP.  The applicant
also committed to provide appropriate documentation of the above agreement.  This item is
designated as Confirmatory Item 3.5-1.

Because of the slightly acidic RNP ground water environment, the applicant conservatively
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assumed existence of an aggressive chemical environment and proposed the above described
plant-specific AMPs (an enhanced ASME Section XI, Subsection IWL Program for containment
and an enhanced Structures Monitoring Program for other Category 1 structures) to manage
the aging effects of below-grade concrete.  As such, pending closure of the Confirmatory Item
3.5-1, the staff finds RAIs 3.5.1-3 and 3.5.1-9 to be fully resolved.

On the basis of its review, pending a satisfactory resolution of Confirmatory Item 3.5-1, the staff
finds that the applicant has adequately evaluated the management of aging of inaccessible
concrete areas for containment, as  recommended in the GALL Report.  On the basis of this
finding, and the finding that the remainder of the applicant’s program is consistent with GALL,
the staff concludes that there is reasonable assurance that the aging effects will be adequately
managed during the period of extended operation.

3.5.2.2.1.2  Cracking, Distortion, and Increase in Component Stress Level Due to Settlement;     
                 Reduction of Foundation Strength due to Erosion of Porous Concrete                     
Subfoundations, If Not Covered by Structures Monitoring Program

As stated in the SRP-LR, the GALL Report recommends, for the containment foundation,
further evaluation of certain aging effects, including (1) cracking due to settlement, and (2)
change in material properties as manifested by a reduction of foundation strength due to
erosion of the porous concrete subfoundation, if these two effects are not covered by a
structures monitoring AMP.  In addition, the GALL Report recommends verification of the
continued functionality of a dewatering system during the license renewal period, if relied on by
the applicant to lower the site ground water level.

The applicant addressed the above criteria defined in the GALL Report regarding the need for
further evaluation to manage the potential aging of the containment foundation in LRA Table
3.5-1.  In row entries 8 and 9 of LRA Table 3.5-1, the applicant stated that it will use its
Structures Monitoring Program to manage (1) cracking, and (2) change in material properties
as manifested by a reduction in strength for the containment foundation.  The staff’s evaluation
of the applicant’s Structures Monitoring Program  is found in Section B.3.15 of this SER.

Regarding the aging effect, cracking due to settlement, the applicant stated the following in row
8 of the LRA Table 3.5-1.

The RNP AMR determined that cracking due to settlement is not applicable.  Monitoring for
settlement was performed during construction of the plant.  Based on the results of the
monitoring program and 30 years of operating experience, settlement is not an applicable aging
mechanism and no dewatering system was used at RNP.

Regarding the reduction in strength due to erosion of porous concrete subfoundation, the
applicant stated the following in row 9 of the LRA Table 3.5-1.

The RNP AMR for concrete determined that RNP concrete foundations are not constructed of
porous concrete and, therefore, are not susceptible to this aging mechanism.

Because the applicant is managing cracking and change in material properties for the
containment foundation as recommended by the GALL Report, the staff finds that the applicant
has adequately addressed this further evaluation criteria.  



3-343

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of cracking, distortion, and increase in component stress level due to settlement
and the reduction of foundation strength due to erosion of porous concrete subfoundations for
containment components, as recommended in the GALL Report.  On the basis of this finding,
and the finding that the remainder of the applicant’s program is consistent with GALL, the staff
concludes that there is reasonable assurance that this aging effect will be adequately managed
during the period of extended operation.

3.5.2.2.1.3  Reduction of Strength and Modulus of Concrete Structures Due to Elevated              
      Temperature

As stated in the SRP-LR, the GALL Report recommends, for the containment structure, further
evaluation to manage the aging effect change in material properties as manifested by a
reduction in strength and modulus, if any portion of the containment concrete exceeds the
temperature limit of 150 °F.  The GALL Report notes that the implementation of Subsection IWL
examinations and 10 CFR 50.55a would not be able to detect the reduction of concrete strength
and modulus due to elevated temperature and also notes that no mandated aging management
exists for managing this aging effect.

The GALL Report recommends that a plant-specific evaluation be performed if any portion of
the concrete containment components exceeds specified temperature limits, (i.e., general
temperature 66 °C (150 °F) and local area temperature 93 °C (200 °F)). The staff verified that
the applicant’s discussion in the renewal application indicated that the affected PWR
containment components are not exposed to temperatures that exceed the above temperature
limits.  For concrete containment components that operate above these temperature limits, the
staff reviewed the applicant’s proposed programs to ensure that the effects of elevated
temperature will be managed during the period of extended operation.

The applicant addressed the above criterion defined in the GALL Report regarding the need for
further evaluation in LRA Table 3.5-1.  In row 10 of LRA Table 3.5-1, the applicant stated the
following regarding temperatures within the containment structure.

Generally, RNP concrete elements do not experience temperatures that exceed the
temperature limits associated with aging degradation due to elevated temperature. During an
accident, uninsulated concrete may experience a temperature greater than 200 °F for less than
10 seconds, but this was considered to have minimal effects. Therefore, this aging effect is not
applicable. However, a TLAA was evaluated to demonstrate the continuing capability of one
containment penetration when subject to temperature cycles that exceed 200 °F in adjacent
concrete.

In RAI 3.5.1-12, the staff requested that the applicant provide further information regarding the
highest temperatures of in-scope concrete elements at RNP, with respect to general high
temperature areas and localized hot spots, and compare them to the ACI 349 Code
temperature limits.  In response to RAI 3.5.1-12, the applicant stated the following. 

No concrete elements at RNP exceed the ACI 349 Code temperature limits. The maximum
ambient atmospheric air temperatures are as follows for the various RNP in-scope structures: 
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Outdoor 95 °F 
Indoor Air Conditioned 85 °F 
Indoor Not Air Conditioned 104 °F (excluding containment)
Containment 120 °F (bulk average temperature)

Based on initial conditions used in the design basis analyses, the containment bulk average 
temperature is maintained below 120°F and verified through Technical Specifications
surveillance on a 24 hour frequency.  As such, containment bulk average temperature is below
the ACI normal operation value for general areas (i.e., 150 °F). 

The temperature of concrete in the vicinity of the reactor vessel is kept within acceptable limits
by the reactor vessel insulation casing, air spacing between the insulation and primary shield
wall, and supplemental cooling. Concrete in this area is managed by the Structures Monitoring
Program and no degradation has been identified.  

Localized hot spots within containment can be characterized as the pressurizer cubicle and the
concrete surrounding hot piping penetrations. Documented temperatures for the pressurizer
cubicle are as follows:

175 °F (9 percent of the time)
165 °F (25 percent of the time)
155 °F (66 percent of the time)

These values are below the ACI 349 normal operation value for local areas (200 °F).

There are no concrete areas around containment penetrations where sustained temperatures
exceed 200 °F.

Based on the RNP operational data reported above, the staff determined that (1) the monitoring
and management of the concrete temperature for the RNP containment concrete is based on
periodic temperature measurements at key containment locations, some of which  are verified
through Technical Specifications surveillance on a 24 hour frequency, (2) containment bulk
average temperature is below the ACI normal operation value for general areas (i.e., 150 °F),
and (3) there are no localized concrete hot spots within containment or around containment
penetrations where sustained temperatures exceed the 200 °F acceptance limit set by ACI 349
Code.  These RNP specific operational data provide an acceptable basis for the staff to
conclude that the applicant has implemented reasonable and adequate procedures for
managing elevated temperature induced containment concrete degradation.  As such, the
applicant’s response to RAI 3.5.1-12 is acceptable.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of the reduction of strength and modulus of concrete structures due to elevated
temperatures for structures and structural components, as recommended in the GALL Report. 

3.5.2.2.1.4  Loss of Material Due to Corrosion in Inaccessible Areas of Steel Containment Shell  
                  or Liner Plate

As stated in the SRP-LR, the GALL Report recommends further evaluation to manage the
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aging effect, loss of material due to corrosion for the embedded containment liner, if corrosion
of the embedded liner is significant.  The AMP recommended by the GALL Report for managing
loss of material for accessible steel elements within the containment structure is the ASME
Section XI, Subsection IWE (XI.S1) Program.  The staff’s evaluation of the applicant’s ASME
Section XI, Subsection IWE Program is found in Section 3.0.3.3 of this SER.

Subsection IWE exempts from examination portions of the containments that are inaccessible,
such as embedded or inaccessible portions of steel liners and steel containment shells, piping,
and valves penetrating or attaching to the containment.  To cover inaccessible areas,
10 CFR 50.55a(b)(2)(ix) requires that the licensee evaluate the acceptability of inaccessible
areas when conditions exist in accessible areas that could indicate the presence of, or result in,
degradation to inaccessible areas.

The applicant addressed the above criterion defined in the GALL Report regarding the need for
further evaluation to manage the potential aging of the embedded containment liner in LRA
Table 3.5-1.  In row entry 12 of LRA Table 3.5-1, the applicant stated the following regarding
the potential for significant corrosion of the RNP steel containment liner.

Certain inaccessible areas in the Containment were identified which are required to be
evaluated because conditions exist in accessible areas that could indicate the presence of or
result in degradation to inaccessible areas. These areas include the containment liner plate at
elevation 228 feet and the containment liner plate beneath the concrete floor below 228 feet. As
noted in the 90-day ISI Summary Report submitted by letter RNP-RA/ 01- 0125, dated
8/10/2001, these areas have been evaluated to be acceptable until 2005.   A One-Time
Inspection Program action has been identified to verify the results of the evaluation and to
manage any aging effects at these locations. At that time, the GALL-recommended AMPs will
continue to manage the aging effects. This is consistent with the GALL Report.  In addition, if
the corrosion is caused by leakage of borated water onto carbon steel components, the Boric
Acid Corrosion Program in addition to the ISI Program would be applied to manage the
localized degradation caused by aggressive chemical attack.

Therefore, the ASME Section XI, Subsection IWE, the 10 CFR 50, Appendix J, the Boric Acid
Corrosion, and One-Time Inspection Programs are used to manage corrosion in accessible and
inaccessible areas. Aging management for this component/commodity group is consistent with
the GALL Report.

In RAI 3.5.1-7, the staff raised a concern regarding the potential for loss of material associated
with inaccessible containment vessel liners located below the concrete and requested the
applicant to explain how the portions of inaccessible containment vessel liners that are located
below the concrete were evaluated.  The staff also requested that the applicant briefly
summarize the basis for concluding that the other “inaccessible” areas below the concrete are
acceptable for continued service until 2005.  The applicant stated the following in its response
to RAI 3.5.1-7.

A section of the liner was examined (approximately 1 foot deep by 4 feet long in a pre-existing
void) below the concrete floor at the 228 foot elevation.  A visual examination determined there
were tightly adhered corrosion products on the liner surface. A UT examination for actual liner
plate thickness determined there was no loss of material thickness.  Water samples located in
this void area were alkaline, stagnant, low re-oxygenation, low chloride concentration, and low
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boron concentration. The vertical liner below the concrete floor was in better condition and less
pitted than the liner surface immediately above the concrete floor. The liner surface immediately
above the concrete floor had pitting corrosion up to 0.1875 inch which was the worst case. This
corrosion rate was estimated based on the worst-case degradation occurring from the
containment flooding event in 1975 to the liner inspections in 1988 (0.1875 inch/13 years). The
corrosion rate was then applied to the difference between the actual thickness examined for the
liner and minimum design thickness. The worst-case corrosion area above the concrete was
determined to conservatively meet the liner design thickness until year 2005. The liner plate
thickness below the concrete, which had no degradation, was determined to be acceptable
(exceeding the minimum wall thickness) for continued service until 2005.  By 2005, either
further evaluation or inspection will be required for the inaccessible portion of the liner below the
concrete. 

In RAI 3.5.1-19, the staff requested that the applicant provide a basis for concluding that (1) the
existing conditions of the containment liner (behind the moisture barrier) and the moisture
barrier are acceptable, and (2) the inspection to be performed under a One-Time Inspection
Program will be sufficient to monitor the condition of the containment liner behind the insulation
and the moisture barrier during the extended period of operation.  In response to RAI 3.5.1-19,
the applicant provided the following response.

The existing condition of the containment liner (behind the moisture barrier) and the moisture
barrier was determined to be acceptable based on visual examinations. These visual
examinations of the containment liner, behind the removed moisture barrier, determined that
the corrosion observed did not impact the structural integrity or leak tightness of the
containment.

The inspection to be performed under the One-Time Inspection Program was determined to be
sufficient to monitor the condition of the containment liner behind the insulation and the
moisture barrier during the extended period of operation.  Liner plate areas (behind the
moisture barrier) with identified corrosion will be prepared, re-coated, and a new moisture
barrier installed.  No additional examinations are planned beyond those required by the IWE
Program.  In accordance with LRA Table 3.5-1, Items 6 and 12, the existing IWE Program is
committed to for the extended period of operation, and the one-time inspection will be
completed before the end of 2005.

Because the existing condition of the containment liner (behind the moisture barrier) and the
moisture barrier itself was determined to be acceptable based on visual examinations, and
because the applicant has committed to perform a One-Time Inspection Program to reconfirm
the acceptability of the condition of the containment liner behind the insulation, the staff finds
that the applicant has provided a reasonable basis for concluding that the aging of the
containment liner behind the insulation and the moisture barrier will be adequately managed
consistent with its CLB during the extended period of operation.  In addition, the ASME XI,
Subsection IWE Program manages the aging of the accessible portions of the liner with the
stipulation that the applicant evaluate the acceptability of inaccessible areas when conditions
exist in accessible areas that could indicate the presence of, or result in, degradation to
inaccessible areas.  As such, the staff considers that RAIs 3.5.1-7 and 3.5.1-19 are closed.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of the loss of material due to corrosion in inaccessible areas of the steel
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containment shell or liner plate for structures and structural components, as recommended in
the GALL Report.  Due to the corrosion of the liner plate, the applicant proposed to implement a
one-time inspection and to take necessary remedial actions that might be required as a result of
the one-time inspection to ensure the integrity of the containment liner during the extended
period of operation, thus, adequately fulfilling the further evaluation provision recommended by
the GALL Report. 

3.5.2.2.1.5  Loss of Prestress Due to Relaxation, Shrinkage, Creep, and Elevated 
                   Temperature

As stated in the SRP-LR, the GALL Report identifies loss of prestress due to relaxation,
shrinkage, creep, and elevated temperature for prestressed containment tendons and
anchorage components as a TLAA to be performed for the period of extended operation.  The
applicant covered this TLAA in Section 4.5 of the application and the staff evaluation of this
TLAA is addressed in Section 4.5 of this SER.

Because the prestressing tendons of RNP containment are protected from corrosion by means
of specially formulated grout, the requirements of Subsection IWL are not applicable to the
RNP prestressing tendons.

In addition to loss of prestress, the staff also evaluated loss of material as a potential aging
effect for the containment tendons and anchorage components.  LRA Section 3.5 states that
the tendons and their anchorage components are embedded and cannot be accessed for
inspection.  In addition, the applicant had performed inspections of sample surveillance blocks
at 5-year and 25-year intervals.  Based on the results of the inspection of these surveillance
blocks, the applicant concluded that grouting has proven to be an effective means of preventing
corrosion of the tendons and anchorage components.

To get an understanding of the surveillance block tendons and their role in preventing corrosion
of the containment tendons, the staff issued RAI 3.5.1-20.  Following is the applicant’s
response.

a)  The surveillance tendons consist of six 1-3/8 inch diameter bars grouted in a six inch pipe
sheath with anchor plates and prestressing hardware, which is identical to the service tendon
except for the length. They are embedded in a section of concrete approximating the same
environment as that of the service tendons. The surveillance blocks were placed next to the
containment to subject them to a similar unsheltered outdoor environment. 

b)  The surveillance tendons are 1-3/8 inches in diameter which is the same size as the tendons
used in the containment structure.

c)  There are no records that would indicate the surveillance block tendons were prestressed.
However, inspection results from the surveillance note a snap-back of the tendons into the
casing as each rod was severed. The test lab suggested that the snap-back indicated a level of
stress had been maintained in the rods by the grout.

d)  The surveillance blocks were not instrumented for time-dependent stress/strain
measurements.
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e)  The conclusions for both the 5- and 25-year surveillance blocks indicate there is no
significant corrosion, and mechanical testing of the tendon bars also show no significant
change in properties.  While no specific inspection criteria were provided for the grout, it was
noted that the grout cracked as the pipe was cut and stress relieved from the bars.  Also in
some areas, separated grout had a reddish-brown stain at the contact surface with the bars that
was suspected to be an oxide that formed during construction.

The applicant also provided the detailed reports with photographs to the staff.

As indicated at the beginning of this section, the applicant addressed the loss of prestress due
to relaxation, shrinkage, creep, and elevated temperature aging effects as part of RNP’s TLAA
in Section 4.5 of the LRA.  The staff evaluation of this TLAA, including the above RNP response
to RAI 3.5.1-20, is presented in Section 4.5 of this SER.

Having reviewed the information provided in Section 4.5 and Appendix A of the LRA and the
applicant’s responses to RAIs 3.5.1-20, 4.5-1, 4.5-2, and 4.5-3, including a commitment to
perform structural integrity testing (SIT) and making the necessary observations during the
tests, the staff finds the applicant’s RAI responses and its commitment to perform SIT
reasonable and acceptable because  it would assess the integrity of the prestressing tendons
and the RNP containment during the extended period of operation.  RAI 3.5.1-20 is considered
closed and closure of RAIs 4.5-1 through 4.5-3 is provided in Section 4.5 of this SER.  On the
basis of the above findings, the staff concludes that there is reasonable assurance that the
structures and structural components subject to loss of prestress aging effects will be
adequately managed during the period of extended operation.

3.5.2.2.1.6 Cumulative Fatigue Damage

As stated in the SRP-LR, the GALL Report identifies cumulative fatigue damage as a TLAA for
penetration sleeves, penetration bellows, and dissimilar metal welds to be performed for the
period of extended operation.  The applicant covered this TLAA in Section 4.6 of the application
and the staff evaluation of this TLAA is addressed in Section 4.6 of this SER.

On the basis of the staff’s review of LRA Section 4.6, the staff concludes that the structures and
structural components subject to fatigue will be adequately managed during the period of
extended operation.

3.5.2.2.1.7 Cracking Due to Cyclic Loading and SCC

As stated in the SRP-LR, the GALL Report recommends further evaluation of the AMPs to
manage cracking of containment penetrations (including penetration sleeves, penetration
bellows, and dissimilar metal welds) due to cyclic loading or SCC for all types of PWR
containments.  Containment ISI and leak rate testing may not be sufficient to detect cracks. 
The staff evaluated the applicant’s proposed programs to verify that adequate inspection
methods will be implemented to ensure that cracking of containment penetrations is detected.

Items 2 and 3 of Table 3.5-1 of the LRA discuss the plant-specific operating experience related
to cracking due to SCC and/or cyclic loading, as well as loss of material of the penetration
sleeves and bellows.  In addition to its Containment Inservice Inspection and Containment Leak
Rate Testing AMPs, the applicant uses its Water Chemistry Program to identify degradation of
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stainless steel components, and its Boric Acid Corrosion Program if the corrosion is caused by
leakage of borated water on carbon steel components.  To better understand the plant-specific
operating experience related to the degradation of penetration bellows, the staff requested
additional information in RAIs 3.5.1-16 and 3.5.1-17.  

RAI 3.5.1-16 requested the applicant to provide further information regarding the leak rate
testing of the containment bellows.  In response to RAI 3.5.1-16, the applicant provided the
following information.

(a)  Bellows (inside and outside containment) are testable by Appendix J, Type B testing.

(b)  Administrative leakage limits are not established for individual penetrations that have
bellows.  However, administrative limits are established for groups of mechanical penetrations. 
If any group of mechanical penetrations exceeds its administrative limit, individual
penetration(s) can be isolated for evaluation and repair.  This allows detection of degradation of
individual bellows on the penetrations during Type B testing.  The overall leakage limit is
specified in the Technical Specifications section 5.5.16.

(c)  Type B tests are conducted on a refueling outage interval, not to exceed a maximum
interval of two years.  This frequency of testing will continue to be used for the extended period
of operation.  In addition, the following information is provided: 

A review of plant OE determined many of the original bellows have been replaced.
Replacements were generally made due to excessive leakage from damaged bellows.  The
following OE provides assurance the 10 CFR 50 Appendix J Program has been successful at
detection of leakage at penetration bellows and implementing actions to replace bellows as
necessary.  Before 1992, several bellows were replaced with like-for-like bellows when leakage
was identified.  This was determined by monitoring the PPS which was used at that time to
continuously provide design pressure to the containment penetrations.  This system is now only
used for testing.  No aging mechanisms were determined for these replacement bellows.  On
July 20, 1995, a potential breach of containment integrity was discovered when the PPS
indicated leakage greater than the limits established in the Technical Specifications.  A Steam
Generator Blowdown (SGB) bellows failed due to a crack caused by TGSCC.  Condensation of
water from the PPS supplied air inside the penetration wetted the pipe insulation and
transported the chlorides contained in the insulation materials to the penetration bellows.  The
presence of the chlorides on the stainless steel material of the bellows caused the bellows to
fail.  Additional thermal stresses due to isolation of service water to the penetration coolers
contributed to the event.  The penetration bellows and end plates were removed on all the SGB
bellows per a plant modification.  The insulation was replaced with chloride free insulation.  Pipe
caps replaced the inside end plates.  Based on a new design without bellows, the aging
mechanism no longer exists for the SGB line penetrations.  This was also documented in a
Licensee Event Report (LER 95-005-00).  On October 7, 1996, a leak was found on the bellows
inside the containment on penetration 63, sleeve 5.  This was discovered during pressure
testing of a new bellows installed on penetration 51, which is also on sleeve 5.  It was found
that the bellows convolutions had been compressed and damaged due to work performed on
other bellows in the area during a previous outage.  The penetration bellows were replaced in
Refueling Outage-18.  There were no aging mechanisms identified.

RAI 3.5.1-17 requested that the applicant provide further information regarding the accessibility
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of the outside plate/bellows and the possible existence of a penetration pressurization system
(PPS) at RNP, which continuously monitors the leakage from the penetrations.  The applicant
provided the following response to RAI 3.5.1-17.

(a)  Outside plate/bellows are accessible for inspection.  However, these plates/bellows are not
part of the containment pressure boundary and are only used during testing.

(b)  The penetration pressurization system (PPS) installed at RNP does not continuously
monitor the leakage from the penetrations.  The PPS is used during power operation to test the
personnel airlock and during outages to test containment penetrations (local leak rate tests). 
The PPS was originally installed as a continuous monitoring system but the system was
modified in 1995 to change to an intermittent monitoring system, and PPS  was isolated to the
containment penetrations.

Based on the fact that (1) the Type B leak rate testing, performed as part of the 10 CFR Part
50, Appendix J testing, has been successful at detecting leakage at penetration bellows, (2) the
applicant has replaced degraded bellows as necessary, and (3) the appropriate AMPs, as
discussed above, are credited to manage the aging of the identified components, the staff finds
that the applicant has adequately evaluated the management of cracking of containment
penetrations (including penetration sleeves, penetration bellows, and dissimilar metal welds)
due to cyclic loading and SCC, as recommended in the GALL Report.  On the basis of this
finding, the staff concludes that there is reasonable assurance that this aging effect will be
adequately managed during the period of extended operation, as required by 10 CFR
54.21(a)(3).  As such, RAIs 3.5.1-16 and 3.5.1-17 are considered closed.

3.5.2.2.1.8 Conclusions

The staff has reviewed the applicant’s evaluation of the issues related to structural components
in containment for which GALL recommends further evaluation.  On the basis of its review, the
staff finds that the applicant has provided sufficient information to demonstrate that the issues
for which the GALL Report recommends further evaluation have been adequately addressed,
and that the subject aging effects will be adequately managed for the period of extended
operation.

3.5.2.2.2 Class I Structures

3.5.2.2.2.1 Aging of Structures Not Covered by Structures Monitoring Program

As stated in the SRP-LR, the GALL Report recommends further evaluation for certain
structure/aging effect combinations, if they are not covered by the applicant’s Structures
Monitoring Program.  These include (1) scaling, cracking, and spalling due to repeated
freeze-thaw for Groups 1-3, 5, and 7-9 structures, (2) scaling, cracking, spalling, and increase
in porosity and permeability due to leaching of calcium hydroxide and aggressive chemical
attack for Groups 1-5 and 7-9 structures, (3) expansion and cracking due to reaction with
aggregates for Groups 1-5 and 7-9 structures, (4) cracking, spalling, loss of bond, and loss of
material due to corrosion of embedded steel for Groups 1-5 and 7-9 structures, (5) cracks,
distortion, and increase in component stress level due to settlement for Groups 1-3, 5, and 7-9
structures, (6) reduction of foundation strength due to erosion of porous concrete subfoundation
for Groups 1-3 and 5-9 structures, (7) loss of material due to corrosion of structural steel
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components for Groups 1-5, 7, and 8 structures, (8) loss of strength and modulus of concrete
structures due to elevated temperatures for Groups 1-5 structures, and (9) crack initiation and
growth due to SCC and loss of material due to crevice corrosion of stainless steel liner for
Groups 7 and 8 structures.  Further evaluation is necessary only for structure/aging effect
combinations that are not covered by the applicant’s Structures Monitoring Program.

The applicant addressed the above criterion defined in the GALL Report regarding the need for
further evaluation to manage the potential aging of concrete and steel structural components, in
LRA Table 3.5-1.  In row entry 16 of LRA Table 3.5-1, the applicant stated the following.

The Structures Monitoring Program is applied to components/commodities in this group that
have aging effects.  For concrete, the RNP AMR methodology concluded that above-grade
concrete/grout structures have no aging effects; for steel, in addition to the Structures
Monitoring Program, the Boric Acid Corrosion Program is applicable for corrosion caused by
leakage of borated water onto carbon steel components of this component/commodity group;
protective coatings are not credited for aging management of steel components; Lubrite
Reactor Pressure Vessel Supports use bearing plates of high strength, hard tool steel instead
of Lubrite and owing to the wear-resistant material used, the low frequency of movement, and
the slow movement between sliding surfaces, mechanical wear was determined not to be an
aging mechanism, and similarly, lock-up due to wear is not considered to be an aging effect at
RNP.

The above statements by the applicant raised a question as to whether the applicant will use its
Structures Monitoring Program to manage the aging effects identified above, as recommended
in the GALL Report.  The staff issued RAI 3.5.1-8 to clarify this concern.  In response to RAI
3.5.1-8, the applicant stated the following.

The letter from J. Moyer (CP&L) to NRC, Serial: RNP-RA/02-0159: “Supplement to Application
for Renewal of Operating License,” dated October 23, 2002, addresses aging management of
concrete components. RNP committed to an AMP for monitoring accessible concrete based on
Interim Staff Guidance, and agreed to credit the Structures Monitoring Program and the Dam
Inspection Program for examination of accessible concrete.  The Component/Commodity
Group of “Reinforced Concrete” or “Concrete Tank Foundation” includes grout.  Masonry block
walls were not specifically identified in the October 23, 2002, letter. However, the Structures
Monitoring Program is credited for monitoring the masonry block walls.  LRA Table 3.5.1, Item
16, should state that based on Interim Staff Guidance, the Structures Monitoring Program will
be used to monitor accessible concrete.  LRA Table 3.5-2, Item 10, should be deleted.  LRA
Table 3.5.1, Item 20, should state that based on Interim Staff Guidance, the Structures
Monitoring Program will be used to monitor accessible masonry walls.  Based on GALL XI.S5,
the Structures Monitoring Program can be used for the aging management of masonry walls.  

The above response resolved the staff’s concern regarding the concrete components listed in
Item 16 of the LRA Table 3.5-1; however, the applicant did not commit to use the Structures
Monitoring Program to manage the aging effects of the carbon steel components listed in Item
16.  On May 22, 2003, the staff had a telephone conference to inform the applicant that full
resolution of the RAI requires the aging management for all of the steel components listed in
Item 16 of LRA Table 3.5-1.  The applicant proposed to append with the following sentence.

In addition, the Structures Monitoring Program will be used for aging management of the steel
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components listed in LRA Table 3.5.1, Item 16.  

Because the applicant is managing the aging effects for both the concrete and steel structural
items covered by Item 16 of LRA Table 3.5-1, as recommended by the GALL Report, the staff
finds that the applicant has adequately addressed this further evaluation criterion and RAI
3.5.1-8 is considered closed.  The staff’s evaluation of the applicant’s Structures Monitoring
Program is found in Section 3.5.2.3.5 of this SER.

On the basis of its review, the staff finds that the applicant has adequately evaluated the
management of aging of structures not covered by the Structures Monitoring Program, as
recommended in the GALL Report. 

3.5.2.2.2.2 Aging Management of Inaccessible Areas

As stated in the SRP-LR, the GALL Report recommends further evaluation for aging of
inaccessible concrete areas, such as below-grade foundation and exterior walls exposed to
ground water, due to aggressive chemical attack, if an aggressive below-grade environment
exists.  An aggressive below-grade environment could result in either cracking or loss of
material for concrete components subjected to such an environment.  The GALL Report
recommends that a plant-specific AMP be developed by the applicant, if an aggressive
below-grade environment exists.

The applicant addressed the above criterion defined in the GALL Report, regarding the potential
aging of below-grade concrete exposed to an aggressive environment, in LRA Table 3.5-1.  In
item 17 of LRA Table 3.5-1, the applicant stated the following.

The aging mechanisms associated with aggressive chemical attack and corrosion of embedded
steel are applicable only to below-grade concrete/grout structures owing to the slightly acidic pH
of ground water.  The Structures Monitoring Program is applicable to these structures.  RNP will
apply a special, plant-specific inspection provision to monitor aging effects caused by
aggressive chemical attack and corrosion of embedded steel for below-grade concrete in this
component/commodity group.  This will include inspection of below-grade concrete and grout
that is exposed during excavation.  These aging management activities are consistent with the
GALL Report.

In RAI 3.5.1-10, the staff asked the applicant to explain how the inspection for below-grade
Class I structural concrete will be performed by an RNP plant-specific AMP, as recommended
in the GALL Report.  The staff also requested the applicant to provide additional information,
such as the locations, depth, and frequency of soil excavation.  The applicant provided the
following response to RAI 3.5.1-10.

Inspection of inaccessible, below-grade concrete will be performed using the concrete
inspection criteria of the Structures Monitoring Program for the subject item., e.g., planned
construction, corrective maintenance, etc.  Inaccessible, below-grade, concrete will be
inspected when it is exposed during plant excavations for other activities. The site excavation
procedure requires notification of Engineering for proposed excavations, and requires an
inspection prior to backfilling. Such below-grade examinations of concrete have been performed
at certain locations with satisfactory results. These include a below-grade section of the RAB,
internal surfaces of electrical manholes exposed to ground water, submerged portions of the
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intake structure, and the dam spillway exposed to lake water. The lake water environment for
the intake structure and dam spillway is essentially the same as that of aggressive ground
water (pH values are both below 5.5, and chloride and sulfate levels are well below the trigger
levels). Therefore, inspection results of the submerged portions should envelope aging effects
encountered by below-grade concrete of other structures.  For additional information regarding
inspection of inaccessible, below-grade, concrete associated with the containment pressure
boundary, please refer to the RNP Response to RAI 3.5.1-3.

As stated previously in Section 3.5.2.2.1.1 of this SER, the staff found that RNP’s approach of
inspecting below-grade concrete only when it happens to be exposed during plant excavations
done for other activities to be insufficient.  As such, the staff requested further measures be
taken to ensure the adequate aging management of below-grade concrete at RNP.  In
response to the staff’s concerns, the applicant proposed to use its periodic inspections of the
submerged portions of the intake structure and dam spillway as indicators for the condition of
below-grade concrete at RNP.  Because the ground water and lake chemistry are similar,
degradation to submerged concrete will be used as a leading indicator for the potential
degradation to below-grade concrete structures.  This commitment is designated as
Confirmatory Item 3.5-1.

Pending satisfactory closure of Confirmatory Item 3.5-1, the staff finds that the applicant has
adequately evaluated the aging management of inaccessible concrete areas for Category 1
structures, as recommended in the GALL Report.  

3.5.2.2.2.3 Conclusions

The staff has reviewed the applicant’s evaluation of the issues for which GALL recommends
further evaluation for Class I structures.  On the basis of its review, the staff concludes that the
applicant has provided sufficient information to demonstrate that the issues for which the GALL
Report recommends further evaluation have been adequately addressed, and that the subject
aging effects will be adequately managed for the period of extended operation.   

3.5.2.2.3 Component Supports

3.5.2.2.3.1 Aging of Supports Not Covered by Structures Monitoring Program

As stated in the SRP-LR, the GALL Report recommends further evaluation of certain
component support/aging effect combinations if they are not covered by the Structures
Monitoring Program.  This includes (1) reduction in concrete anchor capacity due to
degradation of the surrounding concrete for Groups B1-B5 supports, (2) loss of material due to
environmental corrosion for Groups B2-B5 supports, and (3) reduction/loss of isolation function
due to degradation of vibration isolation elements, for Group B4 supports.  Further evaluation is
necessary only for the structure/aging effect combinations listed above that are not covered by
the applicant’s Structures Monitoring Program.

The applicant addressed the above criterion defined in the GALL Report, regarding the need for
further evaluation to manage the potential aging of component supports, in LRA Table 3.5-1.  In
item 25 of LRA Table 3.5-1, the applicant stated that it will use its Structures Monitoring
Program to manage the aging effects identified in the preceding paragraph.  The applicant
further stated that RNP’s Structures Monitoring Program will be enhanced to assure that
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additional concrete structures, which provide support to component support members, are
included in the required monitoring.  Carbon steel parts of slide bearing plates used for
non-ASME components are also included in this Item 25 group.   

Since the applicant is managing the aging effects for the component supports covered by Item
25 of LRA Table 3.5-1, as recommended by the GALL Report, the staff finds that the applicant
has adequately addressed this further evaluation criterion.  The staff’s evaluation of the
applicant’s Structures Monitoring Program is found in Section 3.5.2.3.5 of this SER.

3.5.2.2.3.2 Cumulative Fatigue Damage Due to Cyclic Loading

As stated in the SRP-LR, the GALL Report identifies cumulative fatigue damage as a TLAA for
support members, anchor bolts, and welds for Groups B1.1, B1.2, and B1.3 component
supports, if a CLB fatigue analysis exists.  Since a CLB fatigue analysis does not exist at RNP,
cumulative fatigue damage for component supports is not addressed by the applicant. 

3.5.2.2.3.3 Conclusions

The staff has reviewed the applicant’s evaluation of the issues for which GALL recommends
further evaluation for component supports.  On the basis of its review, the staff finds that the
applicant has provided sufficient information to demonstrate that the issues for which the GALL
Report recommends further evaluation have been adequately addressed, and that the subject
aging effects will be adequately managed for the period of extended operation.

3.5.2.3 Aging Management Programs for Containment, Structures, and Component Supports

In SER Section 3.5.2.1, the staff evaluated the applicant’s conformance with the aging
management recommended by GALL for containment, other Class I structures, and component
support component groupings.  In SER Section 3.5.2.2, the staff reviewed the applicant’s
evaluation of the issues for which GALL recommends further evaluation.  In this SER section,
the staff presents its evaluation of the programs used by the applicant to manage the aging of
the component groups within the containment, other Class I structures, and component
supports.

The applicant credits 10 AMPs to manage the aging effects associated with the containment,
other Class I structures, and component supports.  Four of the AMPs are credited to manage
aging for components in other system groups (common AMPs), while six AMPs are credited
with managing aging only for structural components.  The staff’s evaluation of the common
AMPs credited with managing aging in structures is provided in Section 3.0.3 of this SER.  The
common AMPs include the following programs.:

• Metal Fatigue of Reactor Coolant Pressure Boundary (Fatigue Monitoring Program)
(SER Section 3.0.3.1)

• Water Chemistry Program (SER Section 3.0.3.3)
• Boric Acid Corrosion Program (SER Section 3.0.3.4)
• One-Time Inspection Progrm (SER Section 3.0.3.9)
• Bolting Integrity Program (SER Section 3.0.3.6)

The staff’s evaluation of the six structure-specific AMPs are provided in the sections below.
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3.5.2.3.1  ASME Section XI, Subsection IWE Program

3.5.2.3.1.1 Summary of Technical Information in the Application

The applicant described its ASME Section XI, Subsection IWE Program in Section B.3.13 of the
LRA.  The LRA states that this program is consistent with GALL Program XI.S1, “ASME Section
XI, Subsection IWE,” with the following exceptions, (1) RNP will use the One-Time Inspection
Program for inspecting inaccessible portions of the containment liner and the moisture barrier
inside the containment at the liner plate/floor concrete interface, (2) RNP identified additional
aging mechanisms not identified in the GALL Report (e.g., aggressive chemical attack for the
containment liner plate and galvanic and general corrosion for penetration bellows), and (3)
RNP did not identify SCC for the penetration sleeve and bellows because the environmental
stressors required to initiate cracking from SCC are not present at RNP.  

The applicant credits the ASME Section XI, Subsection IWE Program for aging management of
selected components of the reactor containment building at RNP.  The applicant identified the
following aging effects/mechanisms of concern, (1) loss of material due to general corrosion,
(2) loss of material due to galvanic corrosion, (3) loss of material due to aggressive chemical
attack, (3) loss of material due to crevice corrosion, (4) loss of material due to pitting corrosion,
(5) change in material properties due to elevated temperature, (6) cracking due to elevated
temperature, and (7) cracking due to thermal fatigue.

The applicant further stated that, as a result of the license renewal review, administrative
controls associated with program element Confirmation Process for the program will be
enhanced to (1) specify the requirements for conducting reexaminations, and (2) document that
repairs meet the specified acceptance standards.

Under the program element “Operating Experience,” the applicant states that the program is
implemented and maintained in accordance with the general requirements of engineering
programs, and asserts that the programs (in general) are effectively implemented through the
use of qualified personnel and adequate resources, and are managed in accordance with plant
administrative controls.  Moreover, the applicant makes a point that generic operating
experience includes NUREG-1522, “Assessment of Inservice Conditions of Safety Related
Nuclear Plant,” June 1995, and that RNP was one of the six plants that was inspected in
support of this document.

In the plant-specific operating experience, the applicant identifies degradation of containment
as (1) corrosion of the cylinder wall at the bottom of the equipment hatch, (2) degradation of
protective insulation sheathing, (3) cracking due to transgranular stress-corrosion cracking
(TGSCC) of a SG blowdown penetration bellows, (4) localized bulging of the containment liner,
(5) numerous instances of corrosion of liner, and (5) potential for boric acid leakage penetrating
the epoxy construction seal in the vicinity of the emergency core cooling system (ECCS) sump. 
For these occurrences, the applicant states that it has taken appropriate corrective actions. 
The applicant further states that this AMP is continually upgraded based on the industry
experience and research, and that the Corrective Action Program has been effective in
ensuring that the program is continually improving.
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3.5.2.3.1.2 Staff Evaluation

In LRA Section B.3.13, “ASME Section XI, Subsection IWE Program,” the applicant described
its program to manage aging of the containment building at RNP.  The LRA states that this
program is consistent with GALL Program XI.S1, “ASME Section XI, Subsection IWE,” with the
following exceptions, (1) RNP will use the One-Time Inspection Program for inspecting
inaccessible portions of the containment liner and the moisture barrier inside the containment at
the liner plate/floor concrete interface, (2) RNP identified additional aging mechanisms not
identified in the GALL Report (e.g., aggressive chemical attack for the containment liner plate
and galvanic and general corrosion for penetration bellows), and (3) RNP did not identify SCC
for the penetration sleeve and bellows because the environmental stressors required to initiate
cracking from SCC are not present at RNP.  The staff confirmed the applicant’s claim of
consistency during the AMR inspection.  Furthermore, the staff reviewed the deviations and
their justification to determine whether the AMP, with the deviations, remains adequate to
manage the aging effects for which it is credited.  The staff also reviewed the UFSAR
Supplement to determine whether it provides an adequate description of the revised program. 
In addition, the staff determined whether the applicant properly applied the GALL program to its
facility. 

The staff conceptually considers the Appendix J Program as a program to ensure the leak-tight
integrity of the containment (as described in GALL Section XI.4), and the Containment Inservice
Inspection Program (Subsection IWE program) as the AMP for detecting the aging degradation
of containment pressure boundary components.  These programs complement each other and
are required to assure that the containment continues to perform its intended functions as
described in Table 2.4-1 of the LRA.  The LRA appropriately describes the purpose of the
program;  however, the staff requested clarification of some of the program elements and
exceptions (GALL Section XI.S1) associated with the ASME XI Section, Subsection IWE
Program.  

In addressing the program element Confirmation Process, the applicant stated that the program
will be enhanced to require reexaminations and document that repairs meet the specified
acceptance standards.  The requirements for supplemental examinations, additional
examinations, and documentation of acceptance criteria are parts of Subsection IWE of the
ASME Code, as modified by 10 CFR 50.55a, and endorsed in GALL Section XI.S1.  The staff
asked the applicant to provide information regarding what the enhancements consist of which
are not currently required.  By letter dated April 28, 2003, the applicant provided the following
response.

The site procedure for the IWE Program meets the requirements of IWA-4000, IWA-2200, and Table
IWE-3410-1 for repairs and reexaminations, except as allowed by 10 CFR 50.55a(b)(2)(ix)(B) and
approved requests for relief. However, an improvement was recommended to add the following
statement to the IWE Program procedure: “Reexaminations are conducted in accordance with the
requirements of IWA-2200, and the recorded results are to demonstrate that the repair meets the
acceptance standards set forth in Table IWE-3410-1.” This was recommended to clearly summarize
the requirements in one location.

The staff considers the applicant’s action of incorporating all the acceptance criteria in one
location prudent in implementing the requirements of Subsection IWE of Section XI of the
ASME Code and finds it acceptable. 
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Based on the database on degradation of the moisture barrier between the concrete floor and
the cylinder liner, Subsection IWE of Section XI of the ASME Code (as referenced in GALL
Section XI.S1) requires 100 percent examination of the moisture barrier once every inspection
interval.  During the IWE examinations, a number of licensees have discovered degradation of
moisture barriers and significant corrosion of liner plates below the concrete floor levels.  The
staff asked the applicant to provide a technical justification for the exception taken (i.e., one-
time inspection of this area).  By letter dated April 28, 2003, the applicant provided the following
response.

RNP has received NRC approval for relief from Subsection IWE of ASME Section XI.  This is
documented in a letter from Herbert N. Berkow (NRC) to D.E. Young (CP&L) dated July 26, 1999
titled, “Evaluation of Relief Requests IWE/IWL-1 through IWE/IWL-9: Implementation of Subsections
IWE and IWL of ASME Section XI For Containment Inspection for Carolina Power and Light
Company’s H. B. Robinson Steam Electric Plant, Unit No. 2 (HBRSEP2) (TAC No. MA4637).”  Relief
Request IWE/IWL-01 has been approved to provide a VT-3 examination on those portions of the
insulated moisture barriers and liner plate that are exposed when a maintenance activity requires
removal of the insulation.  Although Relief Requests IWE/IWL-01 and IWE/IWL-02 do not require
examination of these “inaccessible” areas, 10 CFR 50.55a(b)(2)(ix)(a) does require the evaluation of
these inaccessible areas when conditions exist in accessible areas that could indicate the presence
of or result in degradation to such inaccessible areas.  These areas of the moisture barrier and
containment liner were made accessible by removing the liner insulation and performing an
examination.  These areas were analyzed as stated in RNP Response to RAI 3.5.1-19 and determined
not to impact the structural integrity or leak-tightness of containment.  Some areas of the moisture
barrier and liner plate are behind permanent structures, or due to ALARA concerns some could not
be inspected.  These inaccessible areas were analyzed and determined not to impact the structural
integrity or leak-tightness of containment and determined to be acceptable for continued service until
2005, based on using worst case corrosion rates as discussed in the RNP Responses to RAI 3.5.1-7
and RAI 3.5.1-19.  A one-time inspection was assigned for completing these inspections by year 2005.
If additional inspections are required, they will be determined and scheduled at that time.

The staff reviewed this response in conjunction with the applicable relief request and the
responses provided to RAIs 3.5.1-17 and 3.5.1-19.  Based on these reviews, the staff
determined that (1) during the 2005 outage, the applicant will perform a focused inspection of
the liner plate behind the moisture barrier and the insulation at the junction of the wall and the
concrete at elevation 228 ft., (2) the applicant will perform the periodic examination of these
areas as required by 10 CFR 50.55a and Subsection IWE, and (3) as a result of the 2005
inspection, if additional inspections are required, the applicant will determine the time and
schedule of the additional examinations.  Based on this determination, the staff finds the
mechanism used by the applicant to monitor these areas acceptable.

The applicant summarized its implementation process, and the operating experience related to
the degradation of the liner, protective insulation sheathing, penetration bellows, bulging of the
liner plate, and corrosion of the external vertical liner plate of the ECCS sump.  The applicant
stated that it has evaluated all these degradations, taken corrective actions where warranted,
and ensured itself that the requirements of containment structure are met.  The staff asked the
applicant to provide acceptance criteria for bulging of the liner plate.  By letter dated April 28,
2003, the applicant provided the following response.

The bulge in the containment liner was analyzed in the “HB Robinson Unit No. 2 Containment Liner
Stress Analysis Report,” dated June 21, 1974.  A finite element approach was used for the liner and
stud stress analysis.  Broken adjacent stud anchors were postulated.  Neither the stud load nor liner
stress exceeded the allowable criteria of the materials used.  The bulged liner and remaining anchor
studs were determined to be effective to meet their functional requirements during a LOCA and during
normal plant operating conditions.  The bulge is believed to have been present since initial
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construction.  A strain monitoring program was initiated for one cycle which indicated no gross
movement or growth of the liner.  A letter from E. Utley (CP&L) to Robert W. Reid (NRC), Serial
NG-76-443, dated March 25, 1976, summarized the findings and provided a summary of the analysis
used to demonstrate the integrity of the bulged liner.  Two additional bulged liner areas were
discovered in 1992.  These areas are also believed to have existed since initial construction.  These
bulges were determined to be enveloped by the evaluation performed for the bulge discovered in
1974.  These bulges were monitored in 1993 with negligible movement and were considered stable
and acceptable, with no further monitoring required.

A review of the summary of the bulged liner plate analysis in the applicant’s March 1976 letter
and the recent examinations indicate that the bulges are stable and the maximum liner strain
associated with the bulged liner is 0.0013, which is less than 40 percent of the strain
permissible by Table CC-3720-1 of Division 2 of Section III of the ASME Code.  Based on the
observations made by the applicant during subsequent pressure tests and inspections, the staff
concludes that such bulging will not be detrimental to the containment function during the period
of extended operation.  However, the staff recommends monitoring of such liner plate bulges
during subsequent inspections performed under this program.  

The staff’s review of the applicant’s program implementation process and the method of
evaluating containment degradation indicates that the applicant is effectively  implementing the
AMP and, therefore, the staff finds these actions acceptable.

Section A.3.1.21 of the UFSAR Supplement briefly summarizes the program and makes a note
that prior to the start of the extended period of operation, the program will be enhanced to (1)
specify the requirements for conducting reexaminations, and (2) document that repairs meet
the specified acceptance standards.  Neither the LRA nor the UFSAR Supplement states the
edition and addenda of the ASME Code being implemented.  As amendment of UFSAR is a
continuing process, the staff believes it would be appropriate to state the edition and addenda
of the ASME Code being used in the UFSAR Supplement.  The relief requests granted from the
specific edition and addenda of the Code should also be listed in the UFSAR Supplement (and
subsequent addenda).  The applicant was asked to provide information pertinent to the
implementation of the program.  By letter dated April 28, 2003, the applicant provided the
following response.

The current code of record for the IWE/IWL Containment Examination Program is the American
Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code, Section XI, 1992 edition
through 1992 Addenda, subject to the limitations and modifications of 10 CFR 50.55a(b)(2).  The
current program comprises the first containment inspection interval and is effective from September
9, 1998 to September 8, 2008.  The relief requests are listed in a letter from Herbert N. Berkow (NRC)
to D. E. Young (CP&L), titled: “Evaluation of Relief Requests IWE/IWL-1 through IWE/IWL-9:
Implementation of Subsections IWE and IWL of ASME Section XI For Containment Inspection for
Carolina Power and Light Company’s H.B. Robinson Steam Electric Plant, Unit No. 2 (HBRSEP2)
(TAC No. MA4637),” dated July 26, 1999.  The first Containment Examination Program Interval (2008)
ends prior to the extended period of operation (2010).  During the extended period of operation, RNP
will continue to meet the requirements of the Code incorporated by reference in 10 CFR 50.55a.
Therefore, please note that the Code of record and relief requests will change prior to the extended
period of operation.  In consideration of the above, the information in the first paragraph of LRA
Subsection A.3.1.21, ASME Section XI, Subsection IWE Program, is modified to read:

The ASME Section XI, Subsection IWE, Program consists of periodic visual, surface, and volumetric
inspection of steel containment components for signs of degradation, assessment of damage, and
corrective actions.  This program is in accordance with ASME Section XI, Subsection IWE, and in
accordance with 10 CFR 50.55a(g), with modifications and approved relief requests.
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The applicant provided the requested information about the implementation of Subsection IWE
of Section XI of the ASME Code.  With the modification noted in the above paragraph, the
applicant has properly characterized the scope of the IWE program, and the staff finds the
modified paragraph in LRA Subsection A.3.1.21 acceptable.

3.5.2.3.1.3 Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.5.2.3.2  ASME Section XI, Subsection IWL Program

3.5.2.3.2.1 Summary of Technical Information in the Application

The applicant described its ASME Section XI, Subsection IWL Program in Section B.3.14 of the
LRA.  The LRA states that this program is consistent with GALL Program XI.S2, “ASME Section
XI, Subsection IWL,” with the following exceptions, (1) RNP did not identify the aging effects of
cracking and loss of bond due to corrosion of embedded steel, but did identify loss of material
due to the aging mechanism of corrosion of embedded steel and applies the ASME Section XI,
Subsection IWL Program, (2) the requirements of ASME Section XI, Subsection IWL, do not
apply to the RNP prestressing system because the plant design includes a grouted tendon
system, which is outside the scope of Subsection IWL, (3) RNP aging effects/mechanisms
include cracking of concrete and change in material properties of concrete due to fatigue at
penetration anchors, while these are not addressed in the GALL, (4) erosion of porous concrete
subfoundation is not an applicable aging mechanism since porous concrete was not used at
RNP under the containment building, and (5) GALL identifies “Increase in porosity,
permeability” as aging effects for concrete in Section II.A1, while RNP considers this effect a
part of “change in material properties.”  The applicant credits the ASME Section XI, Subsection
IWL Program for aging management of selected components of the reactor containment
building at RNP. 

The applicant identified the aging effects/mechanisms of concern as (1) change in material
properties due to aggressive chemical attack, (2) loss of material due to aggressive chemical
attack, (3) loss of material due to corrosion of embedded steel, (4) change in material
properties due to fatigue, and (5) cracking due to fatigue.  

The applicant further stated that as a result of the license renewal review, administrative
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controls associated with program element Scope of Program will be enhanced to notify
Civil/Structural Design Engineering of the location and extent of proposed excavations and to
require Civil/Structural Design Engineering to examine representative samples of below-grade
concrete when excavated for any reason.

Under the program element “Operating Experience,” the applicant states that the program is
implemented and maintained in accordance with the general requirements of engineering
programs, and asserts that the programs (in general) are effectively implemented through the
use of qualified personnel and adequate resources and are managed in accordance with plant
administrative controls.  Moreover, the applicant makes a point that generic operating
experience includes NUREG-1522, “Assessment of Inservice Conditions of Safety Related
Nuclear Plant,” June 1995, and that RNP was one of the six plants that was inspected in
support of this document.

In the plant-specific operating experience, the applicant identified degradation of containment
concrete as (1) concrete surface staining, cracking, and spalling at the north and south cable
vault rooms, (2) degraded radial construction joint at the base of the crane wall in the area of
the ECCS sump, (3) degraded concrete between elevations 226 and 232 ft. on the southwest
side of the containment between the equipment hatch and the CV access area (1992), and (4)
degradation of grout covering in the dome (1984).  For these occurrences, the applicant briefly
described corrective actions taken.

The applicant further stated that this AMP is continually upgraded based on the industry
experience and research, and that the Corrective Action Program has been effective in
ensuring that the ASME Section XI, Subsection IWL Program is continually improving.

3.5.2.3.2.2 Staff Evaluation

In LRA Section B.3.13, “ASME Section XI, Subsection IWL Program,” the applicant described
its program to manage aging of containment building components at RNP.  The LRA states that
this program is consistent with GALL Program XI.S2, “ASME Section XI, Subsection IWL,” with
the following exceptions, (1) RNP did not identify the aging effects of cracking and loss of bond
due to corrosion of embedded steel, but did identify loss of material due to the aging
mechanism of corrosion of embedded steel and applies the ASME Section XI, Subsection IWL
Program, (2) the requirements of ASME Section XI, Subsection IWL, do not apply to the RNP
prestressing system because the plant design includes a grouted tendon system, which is
outside the scope of Subsection IWL, (3) RNP aging effects/mechanisms include cracking of
concrete and change in material properties of concrete due to fatigue at penetration anchors,
while these are not addressed in the GALL, (4) erosion of porous concrete subfoundation is not
an applicable aging mechanism since porous concrete was not used at RNP under the
containment building, and (5) GALL identifies “increase in porosity, permeability” as aging
effects for concrete in Section II.A1,  while RNP considers this effect to be part of “change in
material properties.”  The staff confirmed the applicant’s claim of consistency during the AMR
inspection.  Furthermore, the staff reviewed the deviation and its justification to determine
whether the AMP, with the deviation, remains adequate to manage the aging effects for which it
is credited.  The staff also reviewed the UFSAR Supplement to determine whether it provides
an adequate description of the revised program.  In addition, the staff determined whether the
applicant properly applied the GALL program to its facility.
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The applicant has appropriately described the purpose of the program and the aging
effects/mechanisms that will be managed through the implementation of the program. 
Moreover, the applicant states that administrative controls associated with the program element
Scope of Program will be enhanced to notify Civil/Structural Design Engineering of the location
and extent of proposed excavations and to require Civil/Structural Design Engineering to
examine representative samples of below-grade concrete when excavated for any reason. 
Because of the high acidity of the soil at the plant site, the staff considers the enhancement
appropriate. 

The staff asked the applicant to provide information regarding the present condition of the
below-grade concrete basemat based on the inspections performed during certain maintenance
activities.  By letter dated April 28, 2003, the applicant provided the following response.

The soil at Robinson Nuclear Plant is considered aggressive because of the ground water pH being
slightly less than 5.5.  This is considered to be slightly acidic, rather than highly acidic.  Below-grade
examinations of concrete have been performed at certain locations with satisfactory results.  These
include a below-grade section of the RAB, internal surfaces of electrical manholes exposed to ground
water, submerged portions of the intake structure, and the dam spillway exposed to lake water.  The
lake water environment for the intake structure and dam spillway is essentially the same as that of
aggressive ground water (pH values are both below 5.5); as such, inspection results in these areas
should envelope aging effects encountered by below-grade concrete of other structures, such as the
containment basemat.  In addition, an enhancement has already been made to a plant procedure,
which requires an examination of any exposed concrete surfaces by engineering prior to backfilling.
Please refer to the RNP Response to RAI 3.5.1-3 for more detailed discussion of lake water and
ground water chemistry.

Having reviewed the RNPs response to RAI B.3.14-1, the staff requested the applicant to
provide a summary of the results of inspections performed (1) in the below-grade sections of
the RAB, (2) the submerged portions of the intake structure, and (3) the dam spillway, that
would support a conclusion that the below-grade structures have not been degraded, and that
the scope of the enhanced inspection is adequate to detect any significant degradation of the
below-grade structures during the extended period of operation.  The applicant provided the
following summary of the results of inspections performed in the (1) below-grade sections of the
RAB, (2) submerged portions of the intake structure, (3) dam spillway, and (4) other below-
grade concrete.  

(1)  Below-grade sections of the RAB

A visual inspection of the below-grade portion of the RAB foundation
approximately three feet deep was performed in July 1999 while the east
foundation was exposed during excavation for construction of the north service
water header support slab.  This general visual inspection monitored for spalling,
scaling, erosion, swelling, bulging, signs of corrosion, cracking, settlement, and
exposed rebar. In addition, the interior of Manholes 35 and 36, which abut the
RAB, were inspected on September 30, 2002.  The interior, which had been
exposed to ground water since initial construction, had no signs of spalling or
other concrete degradation.

(2)  Submerged portion of the Intake Structure

An inspection of the inaccessible areas was performed during Refueling Outage
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19 from September 28, 1999, to October 2, 1999, using divers and video
equipment. The results of the inspection are as follows. The concrete surface
had very little marine growth. There was little or no sediment on the bottom slab.
The concrete located at the water line showed signs of erosion from the constant
wave action. The top coat of mortar has eroded away leaving the aggregate
exposed. The average loss of cover is approximately 1/16 inch to 1/8 inch.  The
concrete surface was cleaned of marine growth in a number of locations with a
wire brush.  The top coat came off with minor effort, thereby exposing the
aggregate. Sound material was observed at all cleaned locations.  Several
repairs were observed to have been made in various locations.  One repair had
flaked off and rebar was observed (one end cut).  The repair material thickness
was approximately 2 inches and the repair area was about one square foot.  This
area was determined by the Robinson Engineering Section to have no impact on
the structural integrity of the concrete.

(3)  Dam Spillway

An underwater inspection was performed June 20, 2000, by divers. The spillway
inspection examined the condition of concrete, especially at the tainter gates.  A
spalled portion of concrete (6" by 8" by 4" deep) was identified. This area is
scheduled to be reinspected and repaired prior to the period of extended
operation.  The Dam Inspection Program will monitor the condition of the
normally inaccessible submerged spillway concrete surfaces at a frequency not
to exceed 10 years.  No other underwater concrete degradation was identified. 

(4)  Other

The interior of eight security manholes were visually examined in August 2002. 
The interior concrete has been partially submerged from ground water and
provides a similar environment as below-grade concrete (exposure to slightly
acidic ground water).  No cracking, loss of material, or change in material
properties was observed in the concrete surface.

In a conference call with the applicant which occurred on June 16, 2003, the staff pointed out
that the applicant did not specify appropriate remedial measures to be followed if the results of
RNP’s periodic, submerged inspection of the intake structure concrete show significant
concrete degradation.  Subsequent to this conference call, the applicant, through an e-mail
communication, has agreed to the following in order to ensure adequate aging management of
below-grade structural concrete that is within the scope of the AMR. 

Degradation to submerged concrete observed during periodic under water
inspections at the Intake Structure and RNP Dam Spillway will be used as a
leading indicator for potential degradation to below-grade concrete structures in
the scope of License Renewal.  Below-grade concrete will be evaluated and/or
examined for potential degradation and corrective actions taken as determined
by Engineering.  This applies to below-grade concrete examined by the
Structures Monitoring Program (SMP) and the ASME Section XI, Subsection
IWL Program.  Applicable SMP and IWL Program procedures will be enhanced
to incorporate these changes.
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Ground water and lake water monitoring results (pH, chlorides, sulfates) will be
reviewed by Engineering and trended.  Increasing aggressiveness of the ground
water and lake water will also be used as a leading indicator for potential
degradation to below-grade concrete structures in the scope of License Renewal
as described above.

Below-grade concrete, when exposed during excavation, already requires
notification of Engineering for inspection.  However, degradation to below-grade
concrete due to aggressive ground water, when exposed during excavation, will
also be used as a leading indicator for potential degradation to other below-
grade concrete structures in the scope of License Renewal as described above.

The staff finds the above commitments adequate to address its concerns regarding the aging
management of below-grade, in-scope concrete structural components at RNP.  The applicant
also committed to provide appropriate documentation of the above agreement.  This item is
designated as Confirmatory Item 3.5-1.

Because of the slightly acidic RNP ground water environment, the applicant conservatively
assumed existence of an aggressive chemical environment and proposed the above described
plant-specific AMPs (an enhanced ASME, Section XI, Subsection IWL Program for containment
and an enhanced Structures Monitoring Program for other Category 1 structures) to manage
the aging effects of below-grade concrete.  As such, pending closure of Confirmatory Item
3.5-1, the staff finds RAI B.3.14-1 to be fully resolved.

The applicant also described the operating experience related to the degradation of
containment concrete, and the evaluation and corrective actions taken.  The operating
experience related to the containment concrete degradation states, “An evaluation concluded
that not providing cooling to the penetrations with hot piping does not degrade the concrete. 
Degradation has not occurred and does not require augmented examinations.”  The staff notes
that most of the high-temperature-related degradation would be in the concrete around the liner
plate (or insert plate).  Any degradation occurring in the area cannot be seen by visual
examination.  Therefore, the staff asked the applicant to provide information on (1) the
sustained temperature in the concrete/liner interface around the hot penetrations, and (2) the
use of other NDE examination to ensure that the concrete on the back of the liner is not
degraded.  By letter dated April 28, 2003, the applicant provided the following information.

The maximum pipe temperature is 380 °F, and the temperature of the sleeve and concrete was
calculated as 208.5 °F.  This is conservative, since the calculation assumed 130 °F ambient air over
a period of 200 hours.  The RHR system is in operation above 200 °F during cooldown for 10 hours,
and for 22 hours during the heatup transient.  These values are based on plant experience, rather than
the 40 hours conservatively assumed in the plant calculation.  After 22 hours, the temperature of the
sleeve and concrete is at 162.3 °F.

No other examinations have been completed or are planned for the affected concrete, other than
those required in accordance with the ASME Section XI, Subsection IWL Program.  A concrete
surface examination of the area around the applicable RHR penetration (S-15) performed in May 2001
in accordance with the ASME Section XI, Subsection IWL Program identified some notches which had
been cut out for small piping routed to the penetration.  The inspection found no evidence of in-service
degradation, and the inspection results were acceptable. 

Additionally, the applicant asserts that the concrete at the RHR penetration meets the design
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requirements as discussed in the RNP response to RAI 4.6.3-2.  The staff reviewed the above
in conjunction with the applicant’s response to RAI 4.6.3-2.  The Code requirements pertinent to
the temperatures in concrete are those contained in Subparagraph CC-3440 of Section III,
Division 2 of the ASME Code.  The requirements permit sustained temperatures up to 200 °F
for the concrete around penetrations.  The discussion in the applicant’s responses indicate that
(1) the maximum temperatures around RHR penetration will be 208 °F, for 10 hours during the
cooldowns, and 22 hours during heatup transients, and (2) the sustained temperatures in the
concrete around the penetration will be 162 °F.  Under this type of temperature conditions, the
staff believes that the applicant’s evaluation related to the concrete compressive strength
provided in response to RAI 4.6.3-2 is conservative.  The surface inspections performed of the
concrete around the penetration did not indicate evidences of inservice degradation.  As the
applicant will be performing IWL inspections during the extended period of operation, the staff
considers the applicant’s evaluation of the concrete around the RHR penetration acceptable.

The staff reviewed the exceptions to the GALL Program XI.S2 and concludes that all the plant
specific exceptions are reasonable and appropriate.

The staff’s review of the applicant’s program implementation process and the method of
evaluating containment degradation indicate that the applicant is effectively implementing the
AMP and the staff finds these actions to be acceptable.

Section A.3.1.22 of the UFSAR Supplement briefly summarizes the program and makes a note
that prior to the start of the extended period of operation, the program will be enhanced to (1)
specify the requirements for conducting reexaminations, and (2) document that repairs meet
the specified acceptance standards.  Neither the LRA nor the UFSAR supplement states the
edition and addenda of the ASME Code being implemented.  RAI B.3.14-4 pertained to this
subject.  In its response dated April 28, 2003, the applicant proposed to change the information
in the first paragraph of LRA Subsection A.3.1.22, “ASME Section XI, Subsection IWL
Program,” to include the following.

The ASME Section XI, Subsection IWL Program consists of periodic visual inspection of concrete
surfaces of reinforced and prestressed concrete containments for signs of degradation, assessment
of damage, and corrective actions.  This program is in accordance with the ASME Code Section XI,
Subsection IWL, and addenda in accordance with 10 CFR 50.55a(g), with modifications and approved
relief requests. The RNP prestressing tendons are grouted in place.  Therefore, ASME Section XI,
Subsection IWL rules regarding unbonded post-tensioning systems are not applicable.

The proposed change adequately describes the process to be used for performing inspections
in accordance with the ASME Section XI, Subsection IWL Program during the period of
extended operation and is acceptable.

3.5.2.3.2.3 Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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
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description of the program, as required by 10 CFR 54.21(d).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.5.2.3.3  ASME Section XI, Subsection IWF Program

3.5.2.3.3.1 Summary of Technical Information in the Application

The applicant described its ASME Section XI, Subsection IWF Program in Section B.2.6 of
Appendix B of the LRA.  The LRA states that this program is consistent with GALL Program
XI.S3, “ASME Section XI, Subsection IWF.”  The applicant stated that the program is credited
for aging management of Class 1, 2, and 3 component supports (including piping supports) for
loss of material due to general corrosion. 

The program is a condition monitoring program that provides for the implementation of ASME
Code Section XI, Subsection IWF, in accordance with the provisions of 10 CFR 50.55a.  The
10-year examination plan provides a systematic guide for performing NDE of passive
components in the scope of license renewal. 

Under the program element “Operating Experience,” the LRA states that discrepancies found
during the visual examination of supports have been transmitted to engineering personnel for
evaluation.  The LRA also states that the processes at RNP are continually upgraded based
upon industry experience, research, and ongoing self-assessments. 

3.5.2.3.3.2 Staff Evaluation

In LRA Section B.2.6, “ASME Section XI, Subsection IWF Program,” the applicant described its
program to manage aging of Class 1, 2, and 3 component supports at RNP.  The applicable
aging effect is loss of material.  The LRA states that this program is consistent with GALL
Program XI.S3, “ASME Section XI, Subsection IWF.”  The staff confirmed the applicant’s claim
of consistency during the AMR inspection.  In addition, the staff determined whether the
applicant properly applied the GALL program to its facility.  Furthermore, the staff reviewed the
UFSAR Supplement to determine whether it provides an adequate description of the revised
program. 

In Section B.2.6 of the LRA, the applicant identified loss of material due to general corrosion as
the only aging effect/mechanism of concern.  The program would examine hangers for loss of
mechanical function; however, loss of mechanical function was not identified as an age-related
degradation in the RNP AMR.  In RAI B.2.6-2, the staff asked the applicant to elaborate on the
extent to which the component supports are examined for loss of mechanical function and
explain why loss of mechanical function for supports was not identified as an age-related
degradation in its AMR.  The staff also asked the applicant to discuss how its visual
examination would be consistent with the GALL IWF program in monitoring or inspecting
component supports for corrosion, deformation, misalignment, improper clearances, improper
spring settings, damage to close tolerance machined or sliding surfaces, and missing,
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detached, and/or loosened support items.  By letter dated April 28, 2003, the applicant stated
that the RNP AMR for the IWF program component supports concluded that the only aging
effect/mechanism of concern was loss of material due to general corrosion.  The applicant
stated that the concerns for loss of mechanical function were addressed in the AMR but their
occurrence could not be specifically attributed to aging.  The applicant stated that a review of
the potential loss of component support intended functions, and the RNP plant reports for
component support deficiencies, determined that they could be design related or due to an
unplanned plant operational occurrence, but not due to aging.  However, the RNP IWF program
for component supports currently requires supports to undergo periodic inspections, and the
program does examine supports for loss of material due to general corrosion and loss of
mechanical function.  Although not a requirement for the LRA, the applicant stated that the
program examines supports for loss of mechanical function in accordance with Table
IWF-2500-1 of Subsection XI (1989 Edition) in the following manner.

   • (F1.10) mechanical connections to pressure-retaining components and building
structure

   • (F1.20) weld connections to building structure

   • (F1.30) weld and mechanical connections at intermediate joints in multi-connected
integral and nonintegral supports

   • (F1.40) clearances of guides and stops, alignment of supports, and assembly of support
items

   • (F1.50) spring supports and constant load supports
   • (F1.60) sliding surfaces
   • (F1.70) hot and cold position of spring supports and constant load supports

Because the applicant has committed to manage loss of mechanical function and the
information provided above by the applicant resolves the staff’s concern regarding the extent of
the support examination, the staff finds it acceptable. 

The applicant stated that the program provides for VT-3 visual examination for ASME Class 1,
2, and 3 component supports, consistent with GALL requirements.  The applicant stated that
the operating experience review determined that documentation exists which demonstrates that
discrepancies found during the visual examination of supports are transmitted to engineering
personnel for evaluation.  The visual examinations of ASME Class 1, 2, and 3 component
supports look for deformations or structural degradations, corrosion, and other conditions, as
stated above, that could affect the intended function of the support.  The staff believes that
fairly large cracks would be identified for the component supports that are inspected and finds
the applicant’s VT-3 visual examination to be consistent with GALL and, therefore, acceptable. 

The applicant confirmed that this program will be implemented consistently with the
requirements of 10 CFR 50.55a throughout the period of extended operation to satisfy the
requirements for the aging management of ASME Class 1, 2, and 3 component supports.  The
LRA states that the program is subject to ongoing self-assessments and, when weaknesses are
noted, the Corrective Action Program is used to initiate program improvements.  The staff finds
that the operating experience supports the applicant’s conclusion that the ASME Section XI,
Subsection IWF Program is effectively managing aging and is, therefore, acceptable.
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3.5.2.3.3.3 Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.5.2.3.4 10 CFR Part 50, Appendix J Program

3.5.2.3.4.1 Summary of Technical Information in the Application

The applicant’s 10 CFR Part 50, Appendix J Program is discussed in Section B.2.7 of the LRA. 
The LRA states that the program is consistent with GALL Program XI.S4, “10 CFR Part 50,
Appendix J.”  The applicant credits the program for aging management of selected components
of the reactor containment building at RNP.  The LRA identifies the aging effects/mechanisms
of concern as (1) cracking due to elevated temperature, (2) cracking due to thermal fatigue, (3)
change in material properties due to elevated temperature, (4) loss of material due to general
corrosion, wear, aggressive chemical, crevice corrosion, galvanic corrosion, and pitting. 

Under the program element “Operating Experience,” the LRA states that the program is
implemented in accordance with the general requirements of engineering programs, and that
the programs (in general) are effectively implemented through the use of qualified personnel
and adequate resources, and are managed in accordance with plant administrative controls. 
Moreover, the applicant stated that the program is continually upgraded based on industry
experience and research.  This AMP has provided an effective means of ensuring the structural
integrity and leak tightness of the RNP containment.  The LRA also states that, in addition to
industry experience, plant-operating experiences are shared between CP&L and Florida Power
Corporation (FPC) sites through regular peer group meetings.

The applicant provided the following broad statement regarding its operating experience.  

Based on a review of condition reports and inspection results, the corrective action program (CAP)
has been effective in ensuring that the Appendix J program is continually improving. Several Condition
Reports have been generated as a result of as-found conditions or as a result of assessments (site
and corporate).  When weaknesses are noted, actions are taken under the CAP to initiate program
improvements.  Program improvements were also made as a result of NRC Inspections.
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3.5.2.3.4.2 Staff Evaluation

In LRA Section B.2.7, “10 CFR Part 50, Appendix J Program,” the applicant described its AMP
to manage various components in the reactor containment building.  The LRA stated that this
program is consistent with GALL Program XI.S4, “10 CFR Part 50, Appendix J,” with no
deviations.  The staff confirmed the applicant’s claim of consistency during the AMR inspection. 
In addition, the staff determined whether the applicant properly applied the GALL program to its
facility.  The staff also reviewed the UFSAR Supplement to determine whether it provides an
adequate description of the program.

The staff conceptually considers the Appendix J program as a program to ensure the leak-tight
integrity of the containment (as described in GALL Section XI.S4), and the containment ISI
program (ASME, Section XI, Subsection IWE Program) as the AMP for detecting the aging
degradation of containment pressure boundary components.  These programs complement
each other and are required to assure that the containment continues to perform its intended
functions, as described in Table 2.4-1 of the LRA. 

The staff noted that the LRA description of the purpose of the program is not consistent with the
program description stated in GALL Program XI.S4.  The LRA identified aging
effects/mechanisms of concern that cannot be readily detected by performing leakage rate
tests as described in GALL Program XI.S4.  In RAI B.2.7-1, the staff asked the applicant to
provide either a clear description of the purpose of the program that would be consistent with
GALL Program XI.S4, or to develop a 10 element program that is consistent with the intended
use of the program and an explanation of how the leak-tight integrity of the containment will be
maintained during the extended period of operation.  By letter dated April 28, 2003, the
applicant explained that the implementation of this program detects degradation of the pressure
retaining components in conjunction with the implementation of Subsection IWE of Section XI
of the ASME Code, and reiterated that the program is consistent with Section XI.S4 of the
GALL Report.  The staff finds this interpretation of the purpose of the program acceptable. 

In RAI B.2.7-2, the staff asked the applicant to clarify which of the options will be used during
the extended period of operation, since in the element Scope of Program of GALL Section
XI.S4, the program provides an option for leakage testing of containment isolation valves either
(1) under Appendix J, Type C test, or (2) along with the tests of the systems containing isolation
valves.  By letter dated April 28, 2003, the applicant provided the following response.

RNP currently performs Appendix J, Type C tests on containment isolation valves at intervals
prescribed by and in accordance with the requirements of 10 CFR 50, Appendix J. While there are no
plans to change the method of testing in the near future, the RNP Appendix J Program is continually
upgraded based on industry experience and research.  Additionally, improved technology or
techniques may result in the adoption of different leakage testing techniques during the extended
period of operation.  Any such changes are expected to involve a license amendment request, or will
otherwise be controlled in accordance with 10 CFR 50.59 and/or applicable plant procedures.

The staff recognizes the potential for changes in performing leakage rate testing of containment
isolation valves based on the improved technology or techniques, and finds the stated
processes that will be utilized for making those changes adequate and acceptable.

The LRA, under Operating Experience, states, “Several Condition Reports have been
generated as a result of as-found conditions or as a result of assessments (site and
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corporate).”  In RAI B.2.7-3, the staff asked the applicant to provide a summary of condition
reports where significant as-found leakages (Type A, Type B, and Type C tests) were found
(e.g., more than twice the acceptance criteria), including the corrective action taken.  By letter
dated April 28, 2003, the applicant stated that a review of the Corrective Action Program
database identified no specific conditions where as-found leakages were greater than twice the
acceptance criteria.  The applicant stated that the as-found conditions cited in the LRA involve
generic issues, such as using instruments with the wrong calibrated range, assessment findings
of more desirable valve line-ups, or more desirable testing configurations.  The applicant also
stated that two instances involved findings that containment purge isolation valve V12-8 had
exceeded its leakage acceptance criterion by a small margin; however, the condition was
resolved by establishing that the original acceptance criterion was overly restrictive.  The staff
considers the applicant’s process for corrective action adequate and acceptable.

3.5.2.3.4.3 Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.5.2.3.5  Structures Monitoring Program

3.5.2.3.5.1 Summary of Technical Information in the Application

The applicant described its Structures Monitoring Program in Section B.3.15 of the LRA.  The
LRA states that this program is consistent with GALL Program XI.S6, “Structures Monitoring
Program.”  The applicant credits this program with aging management of civil SCs within the
scope of license renewal.  The LRA states that the aging effects and mechanisms of concern
include the following.

Steel aging effects and mechanisms
• loss of material due to general corrosion
• loss of material due to crevice corrosion
• loss of material due to pitting corrosion

Concrete (below-grade) aging effects/mechanisms

• loss of material due to aggressive chemical attack
• loss of material due to corrosion of embedded steel
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• change in material properties due to aggressive chemical attack

Elastomer aging effects/mechanisms:

• change in material properties due to elevated temperature
• cracking due to elevated temperature

The LRA also identifies a number of enhancements that the applicant will make to its current
program (developed for the Maintenance Rule) for the condition monitoring of structures
including the following.

• Include buildings and structures, and associated acceptance criteria, in scope for
license renewal, but outside the scope of the Maintenance Rule.  (Structures addressed
in the Maintenance Rule already are in the Program.) 

• Identify interfaces between structures monitoring inspections of concrete surfaces and
the Fire Protection Program requirements for barriers.

• State clearly the boundary definition between systems and structures.  The physical
structure is inspected as part of the structure/building walkdown and includes the
concrete structure and all structural steel (such as main building—structural steel,
platform support steel, stairways, etc.).

• Revise administrative controls to provide inspection criteria for portions of systems
covered by structures monitoring.  Provide acceptance categories similar to those used
for structures monitoring, and require that a condition report be initiated for all inspection
attributes found to be unacceptable.

• Expand system walkdown inspection criteria to include observation of selected, adjacent
components.

• Revise personnel responsibilities to include responsibilities to (1) provide assistance in
evaluating structural deficiencies when requested by the Responsible Engineer, (2)
inspect excavated concrete, and (3) notify Civil/Structural Design Engineering of location
and extent of proposed excavations.

Under Operating Experience, the LRA states that the Structures Monitoring Program is a
combination of the existing corporate procedure for condition monitoring of structures and the
existing plant procedure for system walkdown, both of which were developed to support
implementation of the Maintenance Rule, with the addition of the enhancements described
above.  The LRA states that the subject administrative controls have been proven effective for
implementing the Maintenance Rule and are supported by the excellent operating experience
for systems, SCs.  The applicant stated that a review of condition reports and inspections
performed has concluded that administrative controls are in effect and effective in identifying
age-related degradation, implementing appropriate corrective actions, and continually
upgrading the administrative controls used for structural monitoring.
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3.5.2.3.5.2 Staff Evaluation

In LRA Section B.1.15, “Structures Monitoring Program,” the applicant described its program to
manage the aging of civil SCs within the scope of license renewal.  The LRA states that this
program is consistent with GALL Program XI.S6, “Structures Monitoring Program.”  The staff
confirmed the applicant’s claim of consistency during the AMR inspection.  In addition, the staff
determined whether the applicant properly applied the GALL program to its facility.  The staff
also reviewed the UFSAR Supplement to determine whether it provides an adequate
description of the program.

For the aging management of below-grade concrete structural components, the GALL Report
recommends that additional measures be taken if an aggressive soil/ground water environment
is present.  Because RNP has acknowledged an aggressive soil/ground water environment due
to a low pH value (< 5.5), the additional measure proposed for the aging management of
below-grade concrete is to inspect these components when exposed during plant excavations
done for other activities.

As stated in Section 3.5.2.2.1.1 of this SER, the staff found that RNP’s approach of inspecting
below-grade concrete only when it happens to be exposed during plant excavations done for
other activities to be insufficient.  As such, the staff requested further measures be taken to
ensure the adequate aging management of below-grade concrete at RNP.  In response to the
staff’s concerns, the applicant proposed to use its periodic inspections of the submerged
portions of the intake structure and dam spillway as indicators for the condition of below-grade
concrete at RNP.  Because the ground water and lake chemistry are similar, degradation to
submerged concrete will be used as a leading indicator for the potential degradation to
below-grade concrete structures.   In addition, the applicant committed to modify the Structures
Monitoring Program to add this enhancement.  This commitment is designated as Confirmatory
Item 3.5-1.

For concrete SCs outside of containment, the applicant stated that it will use the Structures
Monitoring Program to manage loss of material and change in material properties.  However,
the applicant did not indicate that it would manage cracking as specified in the GALL Report.  In
addition, for several of the table entries in LRA Table 3.5-1, the applicant stated that the aging
effect/mechanism combinations identified in the GALL Report are not applicable to RNP.  The
staff requested, in RAIs 3.5.1-3, 3.5.1-9, and 3.5.1-11, that the applicant clarify its intent to
manage the aging effect/mechanism combinations as recommended by the GALL Report.  In
response, the applicant stated that although it does not consider these aging effects to be
applicable, it will manage the aging of concrete structures at RNP as recommended by the
GALL Report.  As the applicant has committed to manage the aging of accessible concrete
structural components at RNP, including cracking, the staff considers the response to the RAIs
adequate.

The staff requested additional information regarding the aging management of elastomers.  By
letter dated April 28, 2003, the applicant stated, ”The [Structures Monitoring Program] manages
aging of the seismic joint filler commodity by visual inspection to note any indication of
movement or distress, as well as a determination that the gaps meet design requirements and
are free of debris.  The [Structures Monitoring Program] manages aging of roof material by a
visual inspection for degradation, damage, and/or leakage.”  The staff finds that this consistent
is with GALL and acceptable.



3-372

3.5.2.3.5.3 Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.5.2.3.6 Dam Inspection Program

3.5.2.3.6.1 Summary of Technical Information in the Application

The applicant described its Dam Inspection Program in Section B.3.16 of the LRA.  The
applicant credits this program for aging management of selected components for Lake
Robinson Dam within the scope of license renewal.  

The LRA states that the aging effects and mechanisms of concern include the following.

Steel structures aging effects and mechanisms

• loss of material due to general corrosion
• loss of material due to crevice corrosion
• loss of material due to pitting corrosion
• loss of material due to microbiologically induced corrosion

Concrete structures aging effects and mechanisms

• loss of material due to aggressive chemical attack
• loss of material due to corrosion of embedded steel
• change in material properties due to aggressive chemical attack

Earthen structures aging effects and mechanisms:

• loss of form due to settlement
• cracking due to elevated temperature

The applicant’s program uses the Federal Energy Regulatory Commission FERC/US Army
Corps of Engineers program, “Recommended Guidelines for Safety Inspection of Dams,” which
is one of the acceptable alternatives for managing the aging effects for water control structures
documented in GALL, Section III.A6.  This is a plant-specific program (e.g., not based on a
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GALL program), so the applicant described the program using the 10 elements from Appendix
A of the SRP-LR. 

3.5.2.3.6.2 Staff Evaluation

In LRA Section B.3.16, “Dam Inspection Program,” the applicant described its program to
manage aging of the Lake Robinson Dam.  The program is not based on a GALL program; 
therefore, the staff reviewed the program using the guidance in Branch Technical Position
RLSB-1 in Appendix A of the SRP-LR.  The staff’s evaluation focused on management of aging
effects through incorporation of the following 10 elements from RLSB-1—program scope,
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 the corrective actions,
confirmation process, and administrative controls for license renewal are in accordance with the
site-controlled Quality Assurance Program.  The staff’s evaluation of the applicant’s Quality
Assurance Program is provided separately in Section 3.0.4 of this SER and the evaluation of
the remaining seven elements is provided below.  The staff also reviewed the UFSAR
Supplement to determine whether it provides an adequate description of the program.

Program Scope:  The LRA indicates that the program covers components of the Lake Robinson
Dam and associated concrete structures consistent with the FERC/US Army Corps of
Engineers program, “Recommended Guidelines for Safety Inspection of Dams.”  The staff has
accepted the FERC program as a comprehensive program for managing the aging effects of
dams.  Therefore, the staff finds this acceptable.

Preventive Actions:  The LRA states that the Dam Inspection Program is a condition monitoring
program; therefore, preventive actions are not required.  The staff agrees that the dam
inspections are condition monitoring, and the staff had not identified the need for additional
preventive actions; therefore, the staff finds this acceptable.

Parameters Monitored or Inspected:  The LRA states that the parameters monitored are
addressed in detail under Appendix II of “Recommended Guidelines for Safety Inspection of
Dams.”  They include inspection of concrete structures, embankments, spillways, outlet works
(gates, channels, sluices, etc.).  The staff finds that this is consistent with the FERC program
and, therefore, acceptable.

Detection of Aging Effects:  The LRA states that the method of identifying aging effects is
based on an independent inspection using the “Recommended Guidelines for Safety Inspection
of Dams.”  The detection of aging effects uses a combination of visual field inspection and
office review of available data:  records and operating history and any actual or potential
deficiencies, whether in the condition of the project works, the quality and adequacy of project
maintenance, surveillance, or in the methods of operation.  The dam inspections are conducted
at five year intervals.  The staff finds that this is consistent with the FERC program and,
therefore, acceptable.

Monitoring and Trending:  The LRA states that the dam inspections are conducted at five year
intervals.  The LRA further states that the “Recommended Guidelines for Safety Inspection of
Dams,” Phase I, Appendix 1, investigation report instructs the user to review the “history of
previous failures or deficiencies and pending remedial measures for correcting known
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deficiencies and the schedule for accomplishing remedial measures should be indicated...,” and
recommends a review of inspection history, including the results of the last safety inspection. 
The staff finds that the overall monitoring and trending techniques proposed by the applicant
are acceptable because inspections and review of inspection history, including the results of the
last safety inspection activities, will effectively manage the applicable aging effects.

Acceptance Criteria:  The LRA states that the acceptance criteria for the inspection and
monitoring of Lake Robinson Dam are in accordance with the requirements of the
“Recommended Guidelines for Safety Inspection of Dams,” and, as such, will ensure the
structure or component intended functions are maintained.  The staff finds that this is consistent
with the FERC program and, therefore, acceptable.

Operating Experience:  The LRA states that five dam inspection reports (five-year intervals
starting in 1980) were reviewed, along with a sample of Unit 1 visual inspection reports, yearly
South Carolina dam inspections, and a year 2000 underwater visual inspection report for the
spillway.  Recommendations were made in each report and photographs were taken of typical
areas and areas of concern.  The LRA states that no significant issues were identified, and that
recommended maintenance activities have been performed, as evidenced by succeeding
inspection reports.  The staff finds that the operating experience supports the applicant’s
conclusion that the Dam Inspection Program will effectively manage aging of the Lake
Robinson Dam.

3.5.2.3.6.3 Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, the staff concludes that actions have been identified and have been or will be taken
to manage the effects of aging during the period of extended operation on the functionality of
SCs subject to an AMR such that there is reasonable assurance that the activities authorized by
a renewed license will continue to be conducted in accordance with the CLB, as required by 10
CFR 54.29(a).

3.5.2.4 Aging Management Review of Plant-Specific Structures and Structural Components

In this section of the SER, the staff presents its review of the applicant’s AMR for specific
structural components.  To perform its evaluation, the staff reviewed the components listed in
LRA Table 2.4-1 through 2.4-12 to determine whether the applicant properly identified the
applicable aging effects and AMPs needed to adequately manage these aging effects.  This
portion of the staff’s review involved identification of the aging effects for each component,
ensuring that each component was evaluated in the appropriate LRA AMR Table in Section 3,
and that management of the aging effect was captured in the appropriate AMP.  The results of
the staff’s review are provided below.
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3.5.2.4.1 Containment

3.5.2.4.1.1 Summary of Technical Information in the Application 

The AMR results for the containment are presented in Tables 3.5-1 and 3.5-2 of the LRA.  The
applicant used the GALL Report format to present its AMR of containment components in LRA
Table 3.5-1.  In LRA Table 3.5-2, the applicant identified the component group designation
along with its (1) material, (2) environment, (3) aging effect/mechanism, and (4) AMP(s).

As described in Section 2.4.1.1 of the LRA, the containment structure is a steel-lined concrete
shell in the form of a vertical right circular cylinder with a hemispherical dome and a flat base.
The containment encloses the reactor and major components of the RCS and other important
systems that interface with the RCS.  Also, the containment houses and supports components
required for reactor refueling. These include the polar crane, refueling cavity, and portions of
the fuel handling system.

The materials of construction for the containment structure, as discussed in Section 2.4.1 of the
LRA, are concrete, steel, and miscellaneous materials such as containment liner insulation and
elastomers.  These materials are exposed to containment air, outdoor air, borated water, and a
buried environment.

Aging Effects

The LRA identifies the following aging effects for the containment structure.

• cracking, loss of material, and change in material properties for concrete components
• cracking and loss of material for penetration sleeves, bellows, and other steel

components
• cumulative fatigue, cracking, and loss of material for steel containment penetrations
• loss of material for carbon steel structural components
• loss of material and loss of prestress for containment tendons
• loss of seal for elastomers

Aging Management Programs

The LRA credits the following AMPs with managing the identified aging effects for the
containment structure.

• ASME Section XI, Subsection IWL Program
• ASME Section XI, Subsection IWE Program
• 10 CFR Part 50, Appendix J Program
• Structures Monitoring Program
• Boric Acid Corrosion Program
• One-Time Inspection Program

A description of these AMPs is provided in Appendix B of the LRA.  
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3.5.2.4.1.2 Staff Evaluation

In addition to Section 3.5 of the LRA, the staff reviewed the pertinent information provided in
Section 2.4, “Scoping and Screening Results—Structures,” and the applicable AMP
descriptions provided in Appendix B of the LRA, to determine whether the aging effects for the
containment components have been properly identified and will be adequately managed during
the period of extended operation, as required by 10 CFR 54.21(a)(3). 

This section of the SER provides the staff’s evaluation of the applicant’s AMR for the aging
effects and the appropriateness of the programs credited for the aging management of the
containment structural components at RNP.  The staff’s evaluation included a review of the
aging effects considered and the basis for the applicant’s elimination of certain aging effects.  In
addition, the staff has evaluated the appropriateness of the AMPs that are credited for
managing the identified aging effects for the containment components.

Aging Effects

Concrete:  For containment concrete components, the applicant’s AMR is consistent with the
recommendations in the GALL Report.  As such, the applicant has committed to manage
cracking, change in material properties, and loss of material for containment concrete
components that are accessible.  However, for several of the table entries in LRA Table 3.5-1,
the applicant stated that the aging effect/mechanism combinations identified in the GALL
Report are not applicable to RNP.  In RAIs 3.5.1-8, 3.5.1-11, and 3.5.1-14, the staff requested
that the applicant clarify its intentions to manage the aging effect/mechanism combinations for
concrete SCs as recommended by the GALL Report.  In its response to these RAIs, the
applicant stated that it has “...committed to an AMP for monitoring accessible concrete based
on Interim Staff Guidance.”  The staff position concerning the aging management of concrete
SCs, which is discussed in an Interim Staff Guidance paper for concrete, is that concrete SCs
need to be periodically inspected in order to adequately monitor their performance or condition
in a manner that allows for the timely identification and correction of degraded conditions.  In
addition, in response to RAI 3.5.1-8, the applicant stated that Item 10 in LRA Table 3.5-2 will be
deleted.  Item 10 states that reinforced concrete, the concrete sump, tank foundation, and
electrical manhole, which are concrete/grout components located in the containment, do not
have any applicable aging effects.  Because the applicant has committed to monitor accessible
containment concrete/grout components for cracking, loss of material, and change in material
properties using the appropriate AMPs, the staff considers the applicant’s response to be
adequate.  As such, the staff considers RAIs 3.5.1-8, 3.5.1-11, and 3.5.1-14 closed.

In RAI 3.5.1-8, the staff requested further information regarding the aging management of the
masonry walls in the containment.  Item 20 in LRA Table 3.5-1 states that “...the RNP AMR
determined that no aging effects are applicable, based on the locations and design of the
Masonry Walls at RNP.”  In its response to RAI 3.5.1-8, the applicant stated that Item 20 in LRA
Table 3.5-1 will be changed based on Interim Staff Guidance for concrete aging and that the
Structures Monitoring Program will be used to monitor accessible masonry walls for cracking.

For below-grade containment concrete components, the GALL Report recommends aging
management only for an aggressive below-grade soil/ground water environment.  Since ASME
Section XI, Subsection IWL exempts from examination those portions of the concrete
containment that are inaccessible, the GALL Report recommends that a plant-specific AMP be
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developed for concrete that may be exposed to an aggressive below-grade soil/ground water
environment.  As stated previously in SER Sections 3.5.2.2.1.1 and 3.5.2.2.2.2, the low pH
value (< 5.5) for the ground water at RNP suggests a potentially aggressive environment for
below-grade concrete.  Therefore, a plant-specific AMP, or special provisions to an existing
AMP for below-grade concrete components, is warranted.  As described previously in Section
3.5.2.2.1.1 of this SER, the applicant has committed to use its periodic underwater inspections
at the Intake Structure and RNP Dam Spillway as a leading indicator for potential degradation
to below-grade concrete structures.  Both these structures are exposed to lake water, which
has similar pH, chloride, and sulfate values as the ground water at RNP.  In the event that
significant degradation to the submerged portions of the Intake Structure or Dam Spillway is
observed, the applicant will evaluate and examine below-grade concrete through both the
ASME Section XI, Subsection IWL (for containment) and Structures Monitoring Program (for
other Class I structures) AMPs.

The staff finds the applicant’s approach for evaluating the applicable aging effects for concrete
components in containment to be reasonable and acceptable.  The staff concludes that the
applicant has properly identified the aging effects for concrete components in containment.

Steel: Consistent with the GALL Report recommendations, the applicant identified loss of
material for containment carbon steel structural components, and cumulative fatigue, cracking,
and loss of material as applicable aging effects for steel containment penetrations.  In addition,
loss of leak tightness in the closed position is identified as an aging effect for the containment
equipment hatch and the personnel airlock.  Loss of prestress for containment tendons is also
identified as an applicable aging effect by the applicant.

Loss of material due to corrosion of the embedded containment liner and cracking of
containment penetrations due to cyclic loading are identified by the GALL Report as aging
effects requiring further evaluation and are covered in detail in Sections 3.5.2.2.1.4 and
3.5.2.2.1.7, respectively, of this SER.  Loss of prestress for containment tendons is evaluated
as a TLAA and reviewed by the staff in Section 4.5 of this SER.

For carbon steel components that are completely encased in concrete (i.e., penetration sleeves,
liner plate, airlock and hatch penetrations, anchorages/embedments, floor drains, and grouted
tendons), the applicant did not identify loss of material as an applicable aging effect.  In RAI
3.5.1-2, the staff requested that the applicant justify its conclusion regarding the aging
management of the above components.  In response to RAI 3.5.1-2, the applicant stated the
following.

The basis for determining that carbon steel components completely encased in RNP concrete would
experience no loss of material aging effect includes consideration of the concrete design, in
combination with the highly alkaline environment of concrete, and no plant operating experience
identifying corrosion of embedded steel as an issue.  Section 3.8.1.6.1.2 of the UFSAR states: “All
reinforcing steel and frames which form an extension of the reinforcing steel are encased completely
within the highly alkaline environment of the concrete wall and dome and are, therefore, protected from
corrosion.”  Section 3.8.1.6.1.3 of the UFSAR states: “Concrete has been used successfully for many
years as a protective covering for steel.”  As specified in NUREG-1557, and referenced in the GALL,
the attributes of a concrete design for which corrosion is not significant are the same as specified for
the RNP concrete design, specifically the concrete design is per ACI 318-63 with a low
water-to-cement ratio and adequate air entrainment.  Plant operating experience supporting this
position is found in the corrosion inspection reports for the grouted surveillance tendons, which notes
in the conclusions: “Based upon the results of the investigations documented in this report, it is
concluded that there is no significant corrosion in the Robinson Nuclear Power Plant 25-year
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containment surveillance block provided for investigation.”  Additionally, the absence of any
deficiencies identified in the Corrective Action Program, associated with the loss of material from
embedded components, provides further evidence that the aging effect is not credible for the subject
components.  A combination of all the attributes listed in the above discussion provides reasonable
assurance that carbon steel components completely encased in RNP concrete would experience no
loss of material aging effect.

Based on the RNP concrete design, which is ACI Code compliant, RNP’s plant-specific
operating experience, and the highly alkaline environment of the concrete that encases the
carbon steel components, the staff finds the potential for significant loss of material is not likely. 
As such, the staff considers RAI 3.5.1-2 to be closed.

The staff finds the applicant’s approach for evaluating the applicable aging effects for steel
components in containment to be reasonable and acceptable.  The staff concludes that the
applicant has properly identified the aging effects for steel components in containment.

Elastomers (moisture barriers, seals):  Consistent with the GALL Report recommendations, the
applicant identified loss of seal as an applicable aging effect for the containment moisture
barrier and seals/gaskets.

Item 6 of LRA Table 3.5-1, states that the leak tightness of seals and gaskets of containment
penetrations is ensured by means of an Appendix J program.  Performance based Option B of
Appendix J (of 10 CFR 50) provides flexibility to the users of the option to perform Type B tests
at an interval as long as 10 years (except for the air locks).  Considering that some leakage is
allowed during the type B tests (i.e., minor degradation is permissible), RAI 3.5.1-18 requested
that the applicant discuss how it will manage the degradation of penetration seals and gaskets
between the test intervals during the extended period of operation.  In response to RAI
3.5.1-18, the applicant stated the following.

RNP uses Option A of 10 CFR 50, Appendix J, for Type B testing (for gaskets and seals). Type B tests
are conducted on a refueling outage interval, not to exceed a maximum interval of two years with the
following exceptions: 1.  The containment air lock is tested at six-month intervals. 2.  If the air lock is
opened during periods when containment integrity is not required, it is tested at the end of such
periods prior to restoring the reactor to an operating mode that requires containment integrity. 3.  If
the air lock is opened during periods when containment integrity is required, the door seals are tested
within 3 days after being opened. This current frequency of testing was evaluated to be adequate for
the extended period of operation. Due to the short testing intervals, credit was not taken for additional
inspections made as part of preventative maintenance. The Appendix J Program at RNP is consistent
with GALL Section XI.S4, as discussed in LRA Appendix B, Item B.2.7.

Since the applicant is using Option A of 10 CFR 50, Appendix J, for Type B testing for
managing the degradation of penetration seals and gaskets, which requires more frequent
testing than Option B, the staff finds the proposed aging management adequate and
reasonable and considers RAI 3.5.1-18 closed.

The staff finds the applicant’s approach for evaluating the applicable aging effect for elastomers
in containment to be reasonable and acceptable.  The staff concludes that the applicant has
properly identified the aging effect for elastomers in containment.

Miscellaneous Materials (copper alloy, bronze/graphite, insulation): For the bronze sliding
bearing plates and threaded fasteners, copper alloy components, and insulation materials
located in containment, the applicant did not identify any aging effects.  In RAI 3.5.1-6, the staff
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requested that the applicant justify the above conclusion for each of these materials.  In
response to RAI 3.5.1-6, the applicant stated the following.

The slide bearing plates identified in Item 13 of LRA Table 3.5-2 are fabricated from copper alloys
(bronze material) impregnated with a graphitic lubricant with the trade name Lubrite or Lubron. Item
13 was used to categorize the copper alloy component or bronze material. Item 14 of LRA Table 3.5-2
was used to categorize the miscellaneous component or the graphite based lubricant.  ASM
Handbook, Volume 13, Corrosion – page 617, describes the corrosive ratings for various copper alloys
in boric acid as “Excellent: resists corrosion under almost all conditions of service.”  Additionally, past
ISI inspection reports for the reactor coolant pump supports and steam generator supports have
identified no recordable degradation of the slide bearing plates.  Based on the above, there is
reasonable assurance that the subject item will experience no credible aging effects requiring an AMP.

The containment liner insulation is fabricated from a PVC or polyamide foam. The subject insulation
is used for thermal insulation of the containment liner, and is in direct contact with the external surface
of the liner on one side, and is covered with a stainless steel sheathing (sheet metal) on the other side.
There have not been specific inspections performed for the insulation panels, but, inspection reports
for liners have not identified age related degradation of the insulation, and no condition reports have
been identified that are associated with liner insulation degradation. Therefore, based on an absence
of age related degradation operational experience, there is reasonable assurance that the containment
liner insulation will experience no credible aging effects requiring an AMP.

The containment penetration insulation commodities are identified as high density penetration
insulation (BTU-BLOCK Flexible by Manville) and fiberglass blankets for the main steam lines, and
ceramic fiber insulation for the steam generator blowdown lines. The subject insulation is located in
the containment air environment not subject to boric acid leaks.  No aging effects have been identified
based on review of RNP operating experience, and based on the protective location of the subject
insulation (inside penetrations), no mechanical degradation is expected. Therefore, no aging effects
are identified that require management and an AMP is not required. 

Since the applicant’s previous operating experience with the materials identified above
demonstrates that there are no applicable aging effects, the staff finds the applicant’s response
to RAI 3.5.1-6 adequate.

The staff finds the applicant’s approach for evaluating the applicable aging effect for
miscellaneous materials in containment to be reasonable and acceptable.  The staff concludes
that the applicant has properly evaluated the potential aging of miscellaneous materials in
containment.

On the basis of its review, the staff finds the applicant has identified the appropriate aging
effects for the materials and environments associated with the containment.

Aging Management Programs

Tables 3.5-1 and 3.5-2 of the LRA credit the following AMPs with managing the identified aging
effects for the components in the containment.

• ASME Section XI, Subsection IWL Program
• ASME Section XI, Subsection IWE Program
• ASME Section XI, Subsection IWF Program
• 10 CFR Part 50, Appendix J Program
• Structures Monitoring Program
• Boric Acid Corrosion Program
• One-Time Inspection Program
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• Water Chemistry Program

The Boric Acid Corrosion Program, Water Chemistry Program, and One-Time Inspection
Program are credited with managing the aging of several components in several different
structures and systems and are, therefore, considered common AMPs.  The staff’s review of
these common AMPs can be found in Section 3.0.3 of this SER.  The staff’s evaluation of the
noncommon, or structure-specific, AMPs, listed above, is presented in Section 3.5.2.3 of this
SER.

After evaluating the applicant’s AMR for each of the components in the containment, the staff
evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects.  For those components identified in Table 3.5-1 of the LRA, the staff
verified that the applicant credited the AMPs recommended by the GALL Report.  For the
components identified in LRA Table 3.5-2, the staff verified that the applicant credited an AMP
that is appropriate for the identified aging effect(s).

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with containment.  In
addition, the staff found the associated program descriptions in the UFSAR Supplement to be
acceptable.

3.5.2.4.1.3 Conclusions

The staff has reviewed the information in Sections 2.4 and 3.5 of the LRA, the applicant’s
responses to the staff’s RAIs, and the applicable AMP descriptions in Appendix B of the LRA. 
On the basis of this review, the staff concludes that the applicant has demonstrated that the
aging effects associated with the components in the containment will be adequately managed
so that these components will perform their intended functions in accordance with the CLB
during the period of extended operation.

3.5.2.4.2 Other Structures

3.5.2.4.2.1 Summary of Technical Information in the Application

The AMR results for other structures are presented in Tables 3.5-1 and 3.5-2 of the LRA.  The
applicant used the GALL Report format to present its AMR of structural components in LRA
Table 3.5-1.  In LRA Table 3.5-2, the applicant identified the component group designation
along with its (1) material, (2) environment, (3) aging effect(s), and (4) AMP(s).  The structural
components listed in Tables 3.5-1 and 3.5-2 of the LRA are in the following structures.

• Reactor Auxiliary Building
• Fuel Handling Building
• Turbine Building
• Dedicated Shutdown Diesel Generator Building
• Radwaste Building
• Intake Structure
• North Service Water Header Enclosure
• Emergency Operations Facility/Technical Support Center Security Emergency Diesel

Generator Building
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• Discharge Structures
• Lake Robinson Dam
• Pipe Restraint Tower
• Yard Structures and Foundations
• Refueling System

A brief description of each of the above structures is provided in Section 2.4.2, “Other
Structures,” of the LRA.  The materials of construction identified in the LRA for each of the
above structures are (1) steel, (2) concrete, (3) aluminum, (4) elastomers, and (5)
miscellaneous material, such as soil and ceiling and floor tiles.  These materials are exposed to
outdoor, buried, indoor-not-air-conditioned, borated water, and raw water environments.

Aging Effects

Tables 3.5-1 and 3.5-2 of the LRA identify the following applicable aging effects for components
in structures outside the containment.

• loss of material
• change in material properties
• cracking
• loss of seal or leak tightness
• loss of mechanical function
• loss of form
• corrosion of embedded steel
• reduction in strength
• reduction in concrete anchor capacity
• cracking of masonry walls

Aging Management Programs

Tables 3.5-1 and 3.5-2 of the LRA credit the following AMPs with managing the identified aging
effects for the components in structures outside the containment.

• ASME Section XI, Subsection IWF Program
• Boric Acid Corrosion Program
• Metal Fatigue of Reactor Coolant Pressure Boundary (Fatigue Monitoring Program)
• Dam Inspection Program
• Structures Monitoring Program
• Water Chemistry Program

A description of these AMPs is provided in Appendix B of the LRA.  

3.5.2.4.2.2 Staff Evaluation

In addition to Section 3.5 of the LRA, the staff reviewed the pertinent information provided in
Section 2.4, “Scoping and Screening Results—Structures,” and the applicable AMP
descriptions provided in Appendix B of the LRA to determine whether the aging effects for
components in structures outside the containment have been properly identified and will be
adequately managed during the period of extended operation, as required by
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10 CFR 54.21(a)(3).  

This section of the SER provides the staff’s evaluation of the applicant’s AMR for the aging
effects and the appropriateness of the programs credited for the aging management of
structures outside the containment at RNP.  The staff’s evaluation includes a review of the
aging effects considered and the basis for the applicant’s elimination of certain aging effects.  In
addition, the staff has evaluated the appropriateness of the AMPs that are credited for
managing the identified aging effects for the components in structures outside the containment.

Aging Effects

Concrete: For concrete components in structures outside the containment, the applicant’s AMR
is consistent with the recommendations in the GALL Report.  As such, the applicant has
committed to manage cracking, change in material properties, and loss of material for concrete
structural components that are accessible.  As stated previously in Section 3.5.2.4.1.2 of this
SER, several of the table entries in LRA Table 3.5-1 stated that the aging effect/mechanism
combinations identified in the GALL Report are not applicable to RNP.  The staff requested, in
RAIs 3.5.1-3, 3.5.1-9, and 3.5.1-11, that the applicant clarify its intent to manage the aging
effect/mechanism combinations as recommended by the GALL Report.  In response, the
applicant stated that although it does not consider these aging effects to be applicable, it will
manage the aging of concrete structures at RNP as recommended by the GALL Report.  As the
applicant committed to manage the aging of accessible concrete structural components at
RNP, the staff considers the response to the RAIs adequate.

For below-grade concrete structural components, the GALL Report recommends aging
management only for an aggressive below-grade soil/ground water environment. Item 17 of
LRA Table 3.5-1 states the following.

The aging mechanisms associated with aggressive chemical attack and corrosion of embedded steel
are applicable only to below-grade concrete/grout structures owing to the slightly acidic pH of ground
water. The Structures Monitoring Program is applicable to these structures. RNP will apply a special,
plant-specific inspection provision to monitor aging effects caused by aggressive chemical attack and
corrosion of embedded steel for below-grade concrete in this component/commodity group. This will
include inspection of below-grade concrete and grout that is exposed during excavation. These aging
management activities are consistent with the GALL Report.

As stated previously in SER Sections 3.5.2.2.1.1 and 3.5.2.2.2.2, the low pH value (< 5.5) for
the ground water at RNP suggests a potentially aggressive environment for below-grade
concrete.  Therefore, a plant-specific AMP, or special provisions to an existing AMP for
below-grade concrete components is warranted.  The provision proposed above by the
applicant  is to include inspection of below-grade concrete and grout that is exposed during
excavation as part of the Structures Monitoring Program.  As stated previously in Section
3.5.2.2.1.1 of this SER, the staff found the RNP’s approach of inspecting below-grade concrete
only when it happens to be exposed during plant excavations done for other activities to be
insufficient.  As such, the staff requested that further measures be taken to ensure the
adequate aging management of below-grade concrete at RNP.  As described previously in
Section 3.5.2.2.1.1 of this SER, the applicant has committed to use its periodic underwater
inspections at the intake structure and RNP dam spillway as a leading indicator for potential
degradation to below-grade concrete structures.  Both these structures are exposed to lake
water, which has similar pH, chloride, and sulfate values as the ground water at RNP.  In the
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event that significant degradation to the submerged portions of the intake structure or dam
spillway is observed, the applicant will evaluate and examine below-grade concrete through
both the ASME Section XI, Subsection IWL (for containment) and Structures Monitoring
Program (for other Class I structures) AMPs.  The applicant’s commitment to provide
appropriate documentation of the above agreement is designated as Confirmatory Item 3.5-1.

The staff finds that the applicant’s approach for evaluating the applicable aging effects for
concrete components in structures outside the containment to be reasonable and acceptable. 
The staff concludes that the applicant has properly identified the aging effects for concrete
components in structures outside the containment.

Steel:  Consistent with the recommendations of the GALL Report, the applicant identified loss
of material as an applicable aging effect for carbon steel components in structures outside the
containment.  This includes all Class I structures identified in the GALL Report.

For some of the carbon steel structural components listed in Section 2.4, “Scoping and
Screening Results—Structures,” the staff was unable to verify that the aging effect(s) identified
for these components in Table 3.5-1 of the LRA will be managed by an appropriate AMP.  In
RAI 3.5.1-13, the staff requested the applicant to provide clarification regarding the AMR
conclusions for carbon steel structural components inside containment, as well as for structures
outside containment.

In response to RAI 3.5.1-13, the applicant stated the following.

Loss of material is an applicable aging effect for carbon steel components inside
or outside containment and is managed by one of the following programs for the
structural components listed in Section 2.4. 

• Structures Monitoring Program
• Boric Acid Corrosion Program
• IWF Program
• IWE Program
• Appendix J Program
• One-Time Inspection Program
• Dam Inspection Program

These AMPs are considered to be appropriate for managing the aging effects for
carbon steel components that were identified in the AMR.

As the applicant has clarified its intention to manage loss of material for carbon steel structural
components, as recommended by the GALL Report, the staff finds the applicant’s response to
RAI 3.5.1-13 adequate.

For below-grade carbon steel foundation pilings, the applicant identified corrosion of the piles
as a TLAA and performed an evaluation for a 40-year corrosion loss.  The staff’s evaluation of
this TLAA is found in Section 4.6.2 of this SER.

For stainless steel components, the applicant identified loss of material as an applicable aging
effect for (1) liners in the fuel storage facility and refueling canal, (2) the fuel transfer tube and
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associated bellows, and (3) detector and manway cover, spent fuel racks, and reactor cavity
seal ring plate.  In Table 3.5-1 of the LRA, the applicant indicated that stress- corrosion
cracking is not applicable for the stainless steel reactor cavity or spent fuel pool liners.  The
applicant stated that cracking due to SCC requires both high temperatures (> 140 °F) and
exposure to an aggressive environment to be applicable.  Because the normal temperatures in
the fuel pool and reactor cavity do not exceed 140 °F, the applicant concluded that SCC is not
applicable.  As the applicant’s position is consistent with the GALL Report, the staff concurs
with this position.

The staff finds the applicant’s approach for evaluating the applicable aging effects for steel
components in structures outside the containment to be reasonable and acceptable.  The staff
concludes that the applicant has properly identified the aging effects for steel components in
these structures.

Elastomers:  For the structures outside containment, the applicant identified change in material
properties and cracking from elevated temperature as applicable aging effects in Table 3.5-2 of
the LRA.  The applicant credited the Structures Monitoring Program to manage these two aging
effects of elastomeric material. 

The staff finds that the applicant’s approach for evaluating the applicable aging effects for
elastomers in structures outside the containment to be reasonable and acceptable.  The staff
concludes that the applicant has properly identified the aging effects for elastomers in these
structures.

Miscellaneous materials: The in-scope miscellaneous materials identified by the applicant in
structures outside the containment are soil for the Lake Robinson earthen dam, and ceiling and
floor tiles for the control room. 

For the Lake Robinson earthen dam, the applicant identified loss of form due to settlement as
an applicable aging effect and proposed to use its Dam Inspection Program.  The identification
of loss of form as an applicable aging effect for earthen embankments or dams is consistent
with the GALL Report.  In addition, the applicant’s Dam Inspection Program is a FERC/US
Army Corps of Engineers program, which is also consistent with the GALL Report.

No aging effects were identified by the applicant for the floor and ceiling tiles in the control
room.  In RAI 3.5.1-6, the staff requested further information regarding the previous operating
experience for these components.  In response, the applicant provided the following
information.

For the control room, ceiling the acoustical ceiling tiles are mineral fiberboard, manufactured by
Armstrong. The suspended grid system for the acoustical tile is a heavy duty exposed tee system by
Armstrong. The control room ceiling is supported by a combination of structural steel, threaded rod,
and unistrut attached to the building by welding or expansion bolts. The material is either coated steel
or galvanized steel.  The control room raised floor access floor system is constructed of epoxy painted
carbon steel pedestals, stringers, and floor panels furnished by Tate Access Floors, Inc.  Fasteners
are either carbon steel or galvanized steel.  The cable spread room raised floor access floor system
is constructed of epoxy painted carbon steel pedestals, stringers, and perforated floor panels furnished
by Tate Access Floors, Inc.  Fasteners are either carbon steel or galvanized steel. The control room
and cable spreading room are indoor-air-conditioned environments. Therefore, the carbon steel
structural supports for the control room and cable spreading room raised floors do not require aging
management.  Additionally, based on RNP operating experience, no aging effects requiring
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management for the control room ceiling material or raised floors have been identified. Therefore, no
AMP is required.

Because the applicant has not identified any previous aging of the floor and ceiling tiles and
because these tiles are in an air-conditioned indoor environment, the staff concurs with the
applicant ’s conclusion that there are no applicable aging effects.  As such, RAI 3.5.1-6 is
closed. 

On the basis of its review, the staff finds the applicant has identified the appropriate aging
effects for the materials and environments associated with the structures outside the
containment.

Aging Management Programs

Tables 3.5-1and 3.5-2 of the LRA credit the following AMPs with managing the identified aging
effects for the components in structures outside the containment.

• ASME Section XI, Subsection IWF Program
• Boric Acid Corrosion Program
• Metal Fatigue of Reactor Coolant Pressure Boundary (Fatigue Monitoring Program)
• Dam Inspection Program
• Structures Monitoring Program
• Water Chemistry Program

The applicant credits the above listed AMPs to manage the aging effects associated with
structures and structural components outside the containment.  Three of the AMPs (i.e.,
Fatigue Monitoring Program, Water Chemistry Program, and Boric Acid Corrosion Program) are
credited to manage aging for components in other system groups (common AMPs), while the
remaining three AMPs are credited with managing aging only for structures and structural
components outside the containment.  The staff’s evaluation of the common AMPs credited with
managing aging in structures and structural components outside the containment is provided in
Section 3.0.3 of this SER.

Additional staff evaluation of the structural components outside the containment can be found in
the applicable technical evaluations provided in Section 3.5.2.2.2 of this SER.

After evaluating the applicant’s AMR for each of the components in structures outside the
containment, the staff evaluated the AMPs listed above to determine if they are appropriate for
managing the identified aging effects.  For those components identified in Table 3.5-1 of the
LRA, the staff verified that the applicant credited the AMP recommended by the GALL Report. 
For the components identified in LRA Table 3.5-2, the staff verified that the applicant credited
an AMP that is appropriate for the identified aging effect(s).

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplements provide adequate program descriptions of the AMPs credited for
managing aging in structures and structural components outside the containment to satisfy 10
CFR 54.21(d).
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3.5.2.4.2.3 Conclusions

The staff has reviewed the information in Sections 2.4 and 3.5 of the LRA, the applicant’s
responses to the staff’s RAIs, and the applicable AMP descriptions in Appendix B of the LRA. 
On the basis of this review, the staff concludes that the applicant has demonstrated that the
aging effects associated with the components in structures outside the containment will be
adequately managed so that these components will perform their intended functions in
accordance with the CLB during the period of extended operation.

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplements provide adequate program descriptions of the AMPs credited for
managing aging in structures and structural components outside the containment to satisfy 10
CFR 54.21(d).

3.5.2.4.3 Component Supports

3.5.2.4.3.1 Summary of Technical Information in the Application

The AMR results for the component supports are presented in Tables 3.5-1 and 3.5-2 of the
LRA.  The applicant used the GALL Report format to present its AMR of the components in
LRA Table 3.5-1.  In LRA Table 3.5-2, the applicant identified the component group designation
along with its (1) material, (2) environment, (3) aging effect(s), and (4) AMP(s).

Component supports are those components that provide support or enclosure for mechanical
and electrical equipment.  The component supports identified in LRA Section 2.4 include (1)
anchorages/embedments, (2) electrical component supports, (3) expansion anchors, (4)
instrument line supports, (5) instrument racks and frames, (6) pipe supports, (7) pressurizer
surge line supports, (8) SG supports, (9) vibration isolators, (10) battery racks, (11) HVAC duct
supports, and (12) tube track supports.

The materials of construction for the component supports, which are subject to an AMR, are
steel, aluminum, and copper alloy.  These materials are exposed to internal, external, borated
water leaks, and embedded environments.

Aging Effects

Tables 3.5-1 and 3.5-2 of the LRA identify the following applicable aging effects for the
component supports.

• loss of material
• cracking
• loss of mechanical function

Aging Management Programs

Tables 3.5-1 and 3.5-2 of the LRA credit the following AMPs with managing the identified aging
effects for the component supports.

• Boric Acid Corrosion Program
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• Structures Monitoring Program
• ASME Section XI, Subsection IWF Program
• Bolting Integrity Program
• One-Time Inspection Program

A description of these AMPs is provided in Appendix B of the LRA.  

3.5.2.4.3.2 Staff Evaluation

In addition to Section 3.5 of the LRA, the staff reviewed the pertinent information provided in
Section 2.4, “Scoping and Screening Results—Structures,” and the applicable AMP
descriptions provided in Appendix B of the LRA to determine whether the aging effects for the
component supports have been properly identified and will be adequately managed during the
period of extended operation, as required by 10 CFR 54.21(a)(3). 

This section of the SER provides the staff’s evaluation of the applicant’s AMR for the aging
effects and the appropriateness of the programs credited for the aging management of the
component supports at RNP.  The staff’s evaluation includes a review of the aging effects
considered and the basis for the applicant’s elimination of certain aging effects.  In addition, the
staff has evaluated the appropriateness of the AMPs that are credited for managing the
identified aging effects for the component supports.

Aging Effects

Steel:  Consistent with the recommendations of the GALL Report, the applicant identified loss
of material as an applicable aging effect for the carbon steel component supports in non-air-
conditioned environments (internal and external).  For stainless steel component supports,
either in an outdoor or borated water environment, the applicant identified loss of material as an
applicable aging effect.  In addition, for galvanized steel component supports in an outdoor
environment, the applicant also identified loss of material as an applicable aging effect.  

However, for galvanized structural steel in indoor, containment air, or exposed to borated water
leaks, Items 2 and 11 of LRA Table 3.5-2 state that there are no applicable aging effects.  In
RAI 3.5.1-5, the staff requested that the applicant discuss past incidents of borated water
leakage including ponding of leaked borated water at RNP.  Additionally, Item 12 of LRA Table
3.5-2 states that there are no applicable aging effects for stainless steel threaded fasteners
(among other stainless steel components).  As part of RAI 3.5.1-5, the staff also requested that
the applicant confirm that there are no stainless steel threaded fasteners used in a wetted or
highly moist air environment.  In response to RAI 3.5.1-5, the applicant stated the following.

For galvanized steel, no operating experience examples were identified regarding borated water leaks
causing aging to the galvanized steel components identified in LRA Table 3.5-2, items 2 and 11.  As
a conservative measure, RNP has decided to include loss of material due to corrosion for galvanized
steel in a borated water leakage environment as an aging effect/mechanism.  As such, borated water
leakage environment should be deleted as an applicable environment in LRA Table 3.5-2, Item 2.  In
addition, galvanized steel should be deleted as a material and from the discussion column of LRA
Table 3.5-2, Item 11.  In LRA Table 3.5 -1, Item 16, the discussion column for steel should include
galvanized steel.

For stainless steel, no operating experience examples were identified regarding borated water leaks
causing aging to the stainless steel components identified in LRA Table 3.5 -2, Items 2 and 11.  At
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RNP, LR did not identify occurrences of stainless steel threaded fasteners in a wetted or highly moist
environment.

Because the applicant has committed to manage loss of material, due to corrosion, for
galvanized steel components in a borated/water leakage environment and because the
applicant did not identify any occurrences of stainless steel threaded fasteners in a wetted
environment, the staff finds the applicant’s response to RAI 3.5.1-5 adequate.

For the high strength carbon steel threaded fasteners, the applicant did not identify cracking
due to SCC as an applicable aging effect.  Item 29 of LRA Table 3.5-1 states the following.

The RNP AMR, which included operating experience, determined that SCC is not an applicable aging
mechanism for RNP bolting.  In general, high strength structural bolting, i.e., bolting with specified
yield strength > 150 ksi, is not being used; and, for the one case where high strength bolts have been
installed, the environment experienced by the bolts is considered benign with respect to SCC, i.e., the
bolts are located in a dry environment high up on the steam generator above any source of leakage
and, therefore, not exposed to an aggressive or aqueous environment.  Based on these results, no
AMP is required to manage cracking due to SCC.

Conditions that may contribute to the occurrence of SCC for high strength carbon steel threaded
fasteners are elevated temperatures, an aggressive environment (e.g., borated water leaks), and
wetted air with an oxygen concentration.  For the one case where high strength bolting is used at RNP,
the applicant stated that none of these conditions are prevalent.  As such, the staff concurs with the
applicant that SCC is not an applicable aging effect for high strength carbon steel threaded fasteners.

Item 28, Table 3.5-1, of the LRA states that RV nozzle supports are inaccessible and not
currently inspected under the RNP ASME Section XI, Subsection IWF Program and that RNP
plans to implement an inspection under the One-Time Inspection Program to verify effective
management of potential corrosion of the supports.  RAI 3.5.1-1 requested that the applicant
discuss the specific steps to be adopted in performing the one-time inspection of the
inaccessible nozzle supports and provide the basis for concluding that a one-time inspection
would suffice to ensure effective aging management of these inaccessible supports.  The
applicant provided the following response to RAI 3.5.1-1.

RNP has elected to remove the RV nozzle supports from the One-Time Inspection Program and will
include them within the ASME Section XI, Subsection IWF Program. Therefore, a RV nozzle support
will be inspected by the IWF Program during the Fourth Ten-Year ISI Interval prior to the end of the
current 40-year Operating License. Due to the limited accessibility of the supports, a limited visual
inspection will be made using remote visual technology. The RV nozzle supports will continue to be
inspected by the ASME Section XI, Subsection IWF Program during the period of extended operation.
A review of operating experience (OE) indicated a condition report was identified in April 2001 (during
Refueling Outage-21). This OE information was a consideration in the decision to include the RV
nozzle supports in the ASME Section XI, Subsection IWF Program.

Because the applicant has committed to periodic inspections of the RV nozzle supports through
the ASME Section XI, Subsection IWF Program, rather than a single inspection under the
One-Time Inspection Program, the staff finds the above response adequate and RAI 3.5.1-1
closed.

Aluminum:  For the aluminum component supports either in an indoor-not-air-conditioned and
outdoor environment, the applicant identified loss of material as an applicable aging effect.

Copper Alloy:  For the copper alloy slide bearing plate inside containment, the applicant did not
identify any applicable aging effects.  The staff’s review of these slide bearing plates is provided
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in Section 3.5.2.4.1.2 of this SER.

On the basis of its review, the staff finds that the applicant has identified the appropriate aging
effects for the materials and environments associated with component supports.

Aging Management Programs

Tables 3.5-1 and 3.5-2 of the LRA credit the following AMPs with managing the identified aging
effects for the component supports.

• Boric Acid Corrosion Program
• Structures Monitoring Program
• ASME Section XI, Subsection IWF Program
• Bolting Integrity Program
• One-Time Inspection Program

The Boric Acid Corrosion Program, Bolting Integrity Program, and One-Time Inspection
Program are credited with managing the aging of several components in several different
structures and systems and are, therefore, considered common AMPs.  The staff’s review of
these common AMPs can be found in Section 3.0.3 of this SER.  The staff’s evaluation of the
noncommon or structure-specific AMPs, listed above, is provided in Section 3.5.2.3 of this SER.

After evaluating the applicant’s AMR for each of the components in the containment, the staff
evaluated the AMPs listed above to determine if they are appropriate for managing the
identified aging effects.  For those components identified in Table 3.5-1 of the LRA, the staff
verified that the applicant credited the AMPs recommended by the GALL Report.  For the
components identified in LRA Table 3.5-2, the staff verified that the applicant credited an AMP
that is appropriate for the identified aging effect(s).

On the basis of its review, the staff finds the applicant has credited the appropriate AMPs to
manage the aging effects for the materials and environments associated with the component
supports.  In addition, the staff found the associated program descriptions in the UFSAR
Supplement to be acceptable.

3.5.2.4.3.3 Conclusions

The staff has reviewed the information in Sections 2.4 and 3.5 of the LRA, the applicant’s
responses to the staff’s RAIs, and the applicable AMP descriptions in Appendix B of the LRA. 
On the basis of this review, the staff concludes that the applicant has demonstrated that the
aging effects associated with the component supports will be adequately managed so that
these components will perform their intended functions in accordance with the CLB during the
period of extended operation,.

3.5.3 Evaluation Findings

The staff has reviewed the information in Section 3.5 of the LRA.  On the basis of its review,
pending satisfactory resolution of confirmatory item 3.5-1, the staff concludes that the applicant
has adequately identified the aging effects, and the AMPs credited for managing the aging
effects, for the containments, structures, and component supports, such that there is
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reasonable assurance that the component intended functions will be maintained consistent with
the CLB for the period of extended operation.  The staff also reviewed the applicable UFSAR
supplement program descriptions and concludes that the UFSAR supplement provides an
adequate program description of the AMPs credited for managing aging effects, as required by
10 CFR 54.21(d).
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3.6 Electrical and Instrumentation and Controls

This section addresses the aging management of the components of the electrical and
instrumentation and control (I&C) systems group.  The systems that make up this group are
described in the following LRA sections: 

• Bus Duct (2.5.3.1)
• Insulated Cables and Connections (2.5.3.2)
• Electrical/Instrumentation and Control Penetration Assemblies (2.5.3.3) 

As discussed in Section 3.0.1 of this SER, the electrical and instrumentation and controls are
included in one LRA table.  LRA Table 3.6-1 consists of electrical and I&C components that are
evaluated in the GALL Report.

3.6.1 Summary of Technical Information in the Application

In LRA Section 3.6, the applicant described its AMRs for the electrical and I&C systems group
at RNP.  The description of the electrical and I&C systems can be found in LRA Section 2.5.

The applicant stated that the methodology used for AMR of this system group employs the
“plant spaces” approach in which the plant is segregated into areas (or spaces) where common
bounding environmental parameters can be assigned.  Each bounding environmental
parameter is evaluated against the most limiting (worst-case) material in the area to determine
if the components will be able to maintain their intended functions through the period of
extended operation.

The Department of Energy (DOE), “Aging Management Guideline for Commercial Nuclear
Power Plants—Electrical Cable and Terminations,” (the Cable AMG)  was used to identify aging
effects for all electrical commodity groups within the scope of this review.  The applicant
determined that the potential aging effects are based upon materials of construction and their
exposure to environmental stressors, such as heat, radiation, and moisture.

The AMR identifies one or more AMPs to be used to demonstrate that the effects of aging will
be managed to assure that the intended functions will be maintained consistent with the CLB for
the period of extended operation.  The programs to be used for managing the effects of aging
were compared to those listed in the GALL Report and evaluated for consistency with GALL
Report programs that are relied on for license renewal. The results are documented and
discussed in Subsection 3.6.2 using the format suggested by the SRP-LR.  AMPs are described
in Appendix B.

Based on a review of potential aging effects using the Cable AMG, the following stressors and
aging effects were identified.
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Applicable Stressor Voltage Category 1 Applicability Potential Aging
Effects

Heat, oxygen Low & Medium All insulation
materials

Reduced IR; 
electrical failure

Radiation, oxygen Low & Medium All insulation
materials

Reduced IR 
electrical failure

Moisture and voltage
stress

Medium All insulation
materials exposed to
standing water

Electrical failure
(caused by a
breakdown of the
insulation)

Notes: 1. Low-voltage (�1000 volts alternating current (Vac) or �250 volts direct current (Vdc))
and medium-voltage (2 kVac - 15 kVac)

The applicant’s AMRs included an evaluation of site-specific and industry operating experience. 
The site-specific evaluation included reviews of (1) the Corrective Action Program, (2) Licensee
Event Reports, (3) the Maintenance Rule Data Base, and (4) interviews with systems
engineers.  These reviews concluded that the aging effects requiring management based on
RNP operating experience were consistent with aging effects identified in GALL.

The applicant’s review of industry operating experience included a review of operating
experience published since the effective date of the GALL Report.  The results of this review
concluded that aging effects requiring management based on industry operating experience
were consistent with aging effects identified in GALL.

The applicant’s ongoing review of plant-specific and industry-wide operating experience is
conducted in accordance with the RNP Corrective Action and Operating Experience Programs.

3.6.2 Staff Evaluation

In Section 3.6 of the LRA, the applicant describes its AMR for electrical and I&C systems at
RNP.  The staff reviewed LRA Section 3.6 to determine whether the applicant has provided
sufficient information to demonstrate that the effects of aging will be adequately managed so
that the intended functions will be maintained consistent with the CLB throughout the period of
extended operation, in accordance with the requirements of 10 CFR 54.21(a)(3), for electrical
and I&C system components that are determined to be within the scope of license renewal and
are subject to an AMR. 

The applicant referenced the GALL Report in its AMR.  The staff has previously evaluated the
adequacy of the aging management of electrical and I&C system components for license
renewal as documented in the GALL Report.  Thus, the staff did not repeat its review of the
matters described in the GALL Report, except to ensure that the material presented in the LRA
was applicable, and to verify that the applicant had identified the appropriate programs as
described and evaluated in the GALL Report.  The staff evaluated those aging management
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issues recommended for further evaluation in the GALL Report.  The staff also reviewed aging
management information submitted by the applicant that was different from that in the GALL
Report or was not addressed in the GALL Report.  Finally, the staff reviewed the UFSAR
Supplement to ensure that it provided an adequate description of the programs credited with
managing aging for the electrical and I&C system components.

In LRA Section 2.5, the applicant provided brief descriptions of the electrical and I&C systems
and summarized the results of its AMR of the electrical and I&C system components at RNP in
LRA Section 3.6. 

Table 3.6-1 below provides a summary of the staff’s evaluation of components, aging
effects/mechanisms, and AMPs listed in LRA Section 3.6 that are addressed in the GALL
Report.

Table 3.6-1

Staff Evaluation Table for RNP Electrical Components Evaluated in the GALL Report

Component Group Aging Effect/ Mechanism AMP in GALL
Report

AMP  in LRA Staff Evaluation 

Electrical equipment
subject to 10 CFR 50.49
EQ requirements 

Degradation due to various
aging mechanisms

Environmental
qualification of
electrical
components

B2.9 See Section 4.4

Electrical cables and
connections not subject to
10 CFR 50.49 EQ
requirements

Embrittlement, cracking,
melting, discoloration,
swelling, or loss of dielectric
strength leading to reduced
IR; electrical failure caused
by thermal/thermoxidative
degradation of organics;
radiolysis and photolysis
(ultraviolet [UV] sensitive
materials only) of organics;
radiation-induced oxidation;
moisture intrusion

AMP for electrical
cables and
connections not
subject to 10 CFR
50.49 EQ
requirements

B 4.6 Consistent with
GALL. (See
Section 3.6.2.1
below)

Electrical cables used in
instrumentation circuits not 
subject to 10 CFR 50.49
EQ requirements that are
sensitive to reduction in
conductor IR (High-Range
Radiation Monitoring
Instrumentation Circuits)

Embrittlement, cracking,
melting, discoloration,
swelling, or loss of dielectric
strength leading to reduced
IR; electrical failure caused
by thermal/thermoxidative
degradation of organics; 
radiation-induced oxidation;
moisture intrusion

AMP for electrical
cables used in
instrumentation
circuits not subject to
10 CFR 50.49 EQ
requirements

B4.7 Consistent with
GALL (See
Section 3.6.2.3.2
below) 
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AMP  in LRA Staff Evaluation 
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Electrical cables used in
instrumentation circuits not 
subject to 10 CFR 50.49
EQ requirements that are
sensitive to reduction in
conductor IR (Neutron Flux 
Instrumentation Circuits)

Embrittlement, cracking,
melting, discoloration,
swelling, or loss of dielectric
strength leading to reduced
IR; electrical failure caused
by thermal/thermoxidative
degradation of organics; 
radiation-induced oxidation;
moisture intrusion

AMP for electrical
cables used in
instrumentation
circuits not subject to
10 CFR 50.49 EQ
requirements

B4.8 Non- GALL
Program (See
Section 3.6.2.3.2
below) 

Inaccessible medium-
voltage (2 kV to 15 kV)
cables (e.g., installed in
conduit or direct buried)
not subject to 10 CFR
50.49 EQ requirements

Formation of water trees,
localized damage leading to
electrical failure (breakdown
of insulation); water trees
caused by moisture
intrusion

AMP for inaccessible
medium-voltage
cables not subject to
10 CFR 50.49 EQ
requirements

No AMP
Required

(See Section
3.6.2.3.3 below) 

Electrical connectors not
subject to 10 CFR 50.49
EQ requirements that are
exposed to borated water
leakage

Corrosion of connector
contact surfaces caused by
intrusion of borated water

AMP for Boric acid
corrosion

B 3.2 Consistent with
GALL  (See
Section 3.6.2.3
below) 

3.6.2.1 Aging Management Evaluations in the GALL Report That Are Relied On for License        
     Renewal, Which Do Not Require Further Evaluation

For component groups evaluated in GALL for which the applicant has claimed consistency with
GALL, and for which GALL does not recommend further evaluation, the staff sampled
components in these groups to determine whether the plant-specific components contained in
these GALL component groups were bounded by the GALL evaluation.  The staff also sampled
component groups to determine whether the applicant had properly identified those component
groups in GALL that were not applicable to its plant.

On the basis of this review, pending satisfactory resolution of RAIs 3.6.2.3.1.2-1, 3.6.2.3.2.2-1,
and 3.6.2.3.2.2-2, the staff has determined that the applicant’s basis of managing aging effects
associated with electrical and I&C system components is consistent with GALL.

3.6.2.2  Electrical Equipment Subject to Environmental Qualification

Environmental qualification is a TLAA as defined in 10 CFR 54.3. TLAAs are required to be
evaluated in accordance with 10 CFR 54.21(c)(1).  The staff reviewed the evaluation of this
TLAA separately in Section 4.4 of this SER, following the guidance in Section 4.4 of the 
SRP-LR.

3.6.2.3  Aging Management Programs for Electrical and Instrumentation and Controls              
Components

In SER Sections 3.6.2.1, the staff determined that the applicant’s AMRs and associated AMPs
will adequately manage component aging in electrical and I&C systems.  The staff then
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reviewed specific electrical and I&C system components to ensure that they were properly
evaluated in the applicant’s AMR.

To perform its review, the staff reviewed the components listed in LRA Table 2.5-1 to determine
whether the applicant had properly identified the applicable AMRs and AMPs needed to
adequately manage the aging effects of the components.  This portion of the staff’s review
involved identifying the aging effects for each component, ensuring that each aging effect was
evaluated using the appropriate AMR in Section 3, and ensuring that management of the aging
effect was captured in the appropriate AMP.  The results of the staff’s review are provided
below.

The staff also reviewed the UFSAR Supplements for the AMPs credited with managing aging in
electrical and I&C system components to determine whether the program descriptions
adequately describe the programs.

The applicant credits six AMPs to manage the aging effects associated with electrical and I&C
components.  One of the AMPs is credited to manage aging for components in other system
groups (common AMP) while the other five AMPs are credited with managing aging only for
electrical and I&C components.  The staff’s evaluation of the common AMP (Boric Acid
Corrosion Program), credited with managing aging in electrical and I&C components is provided
in Section 3.0.3.4 of this SER. .

The staff’s evaluation of the other electrical & I&C components system AMP is provided below.

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

3.6.2.3.1.1 Summary of Technical Information in the Application

The Non-EQ Insulated Cables and Connections Program is credited for aging management of
cables and connections not included in the RNP Environmental Qualification Program.  The
aging effects/mechanisms of concern are as follows.

• Reduced Insulation Resistance
• Electrical Failure

The technical basis for selecting a sample of cables to be inspected will be defined prior to the
period of extended operation.  The sample locations will consider the location of PVC cables
inside and outside containment, as well as any known adverse localized environments.  (PVC
was determined to be the limiting insulation material.)

The Non-EQ Insulated Cables and Connections Program is a new program with no operating
experience history.  However, as noted in the GALL Report, industry operating experience has
shown that adverse localized environments caused by heat or radiation for electrical cables and
connections have been shown to exist and have been found to produce degradation of
insulating materials that is visually observable.

Upon defining the technical basis for the sample of cables to be inspected under the Non-EQ
Insulated Cables and Connections Program, the program will be consistent with GALL Section
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XI.E1, Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements.

The Scope of the Non-EQ Insulated Cables and Connections Program will also be applied to
instrument cable insulation, as addressed in Section XI.E2 of the GALL Report; however, the
calibration of instrument circuits for the purpose of detecting insulation degradation, as called
for in Section XI.E2, is not part of the RNP program.  This is acceptable because the visible
effects of localized adverse environments caused by heat or radiation would be manifest on all
electrical cables, including instrument cables, prior to significant IR degradation.

3.6.2.3.1.2 Technical Evaluation

In Table 3.6-1, the applicant identifies embrittlement, cracking, melting, discoloration, swelling,
or loss of dielectric strength leading to reduced IR, electrical failure caused by
thermal/thermoxidative degradation of organics, radiolysis and photolysis (ultraviolet [UV]
sensitive materials only) of organics, radiation-induced oxidation, and moisture intrusion as the
aging effects of cables and connections due to heat or radiation.  The staff concurs with the
aging effects identified by the applicant.  These aging effects are consistent with the aging
effects identified by the staff in the GALL Report.

In LRA Section B.4.6, “Non-EQ Insulated Cables and Connections Program,” the applicant
described its AMP to manage aging in non-EQ insulated cables and connections.  The LRA
stated that this AMP is consistent with GALL AMP XI.E1, “Electrical Cables and Connections
Not Subject to 10 CFR 50.49 Environmental Qualification Requirements” with no deviations.  In
response to the staff’s concern (RAI B.4.6-2) about excluding from the sample, non-PVC cables
inside and outside containment in an adverse, localized environment, the applicant, in a letter
dated June 13, 2003, stated that the scope of this program includes plant cables and
connections of various insulation material types (not just PVC) that may be located in an
adverse, localized environment.  On the basis of its review, the staff finds that its concern is not
resolved.  In subsequent discussions with the NRC staff to resolve this issue, the applicant
stated that the statement in LRA Section B.4.6 regarding “The sample locations will consider
the location of PVC cables inside and outside containment as well as any known adverse
localized environments, (PVC was determined to be the limiting insulation material)” will be
modified by “The sample locations will consider the location of cables and connections inside
and outside containment as well as any known adverse localized environments.”  The staff finds
that the applicant’s resolution of the requested information is acceptable because the sample
will consider all insulation material types used inside and outside containment as well as any
known adverse localized environments.  However, the applicant needs to submit its resolution
under oath and affirmation; therefore, this is Confirmatory Item 3.6.2.3.1.2-1

In addition,  the staff determined whether the applicant properly applied the GALL program to
its facility.

Aging Management Program for Non-EQ Insulated Cables and Connections (B.4.6)

As a result of the AMP audit conducted at RNP on May 28 and 29, 2003, the applicant
submitted AMP B.4.6, “Non-EQ Insulated Cables and Connections,” on June 13, 2003.  The
applicant stated that this is a condition monitoring program designed to provide reasonable
assurance that age-related degradation will not inhibit the intended function of insulated cables
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and connectors within the scope of license renewal during the period of extended operation. 
The non-EQ insulated cables and connections managed by this program include those used in
power, instrumentation, control, and communication applications.  The aging effects managed
include embrittlement, discoloration, cracking, swelling, or surface contamination leading to
reduced IR or electrical failure.

The evaluation of the applicant’s AMP for non-EQ insulated cables and connections focused on
program elements.  To determine whether the applicant’s AMP is adequate to manage the
effects of aging so that the intended functions will be consistent with the CLB for the period of
extended operation, the staff evaluated the following seven elements—(1) scope of program,
(2) preventive actions, (3) parameters monitored or inspected, (4) detection of aging effects, (5)
monitoring and trending, (6) acceptance criteria, and (7) operating experience.  The staff’s
evaluation of the applicant’s corrective action, confirmation process, and administrative controls
is provided separately in Section 3.0.4 of the staff’s safety evaluation.

Scope of Program: The Non-EQ Insulated Cables and Connections AMP includes accessible
(i.e., able to be approached and easily viewed) insulated cables and connections installed in
structures (i.e., areas) within the scope of license renewal.  This program includes cables and
connections installed in an adverse, localized environment caused by heat or radiation, as well
as other plant areas.  An adverse, localized environment is defined as a condition in a limited
plant area that is significantly more severe than the specified service condition for the cable or
connection.  Except for the low level signal instrumentation circuits discussed in Section
3.6.2.3.2, the staff concludes that the scope of the program is acceptable because it includes all
accessible non-EQ cables and connections that are subject to a potentially adverse, localized
environment of heat and radiation that could cause applicable aging effects in these cables and
connections.

Preventive Actions:  No actions are taken as part of this program to prevent or mitigate aging
degradation.  This is acceptable because the staff finds no need for such actions.

Parameters Monitored or Inspected:  A representative sample of accessible electrical cables
and connections installed in adverse, localized environments are visually inspected for cable
and connection jacket surface anomalies, such as embrittlement, discoloration, cracking,
swelling, or surface contamination.  Cable and connection jacket surface anomalies are
precursor indications of conductor insulation aging degradation from heat or radiation in the
presence of oxygen, and may indicate the existence of an adverse, localized environment.  The
staff finds the visual technique to be acceptable because it provides indications that can be
visually implemented to preclude aging effects of accessible cables and connections.

Detection of Aging Effects:  Accessible insulated cables and connections installed in areas
within the scope of license renewal will be inspected at least once every 10 years.  Following
issuance of a renewed operating license for RNP, the initial inspection will be completed before
the end of the initial 40-year license term for RNP (July 31, 2010).  The staff finds that a 10-
year inspection frequency is an adequate period to preclude failure of the conductor insulation
because aging degradation is a slow process.

Monitoring and Trending:  Trending of discrepancies will be performed as required in
accordance with the RNP Corrective Action Program.  Corrective action, as described in
Chapter 17 of the RNP UFSAR, is implemented by the RNP Quality Assurance Program in
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accordance with 10 CFR 50, Appendix B.  The staff finds the absence of trending to be
acceptable because the ability to trend inspection results is limited and the staff did not see a
need for such activities.  The staff also finds the trending of discrepancies in accordance with
the RNP Corrective Action Program to be acceptable. 

Acceptance Criteria:  The acceptance criterion is no unacceptable, visual indications of jacket
surface anomalies which would suggest that conductor insulation applicable aging effects may
exist, as determined by engineering evaluation.  An unacceptable indication is defined as a
noted condition or situation that, if left unmanaged, could lead to a loss of the license renewal
intended function.  The staff finds the acceptance criterion to be acceptable because it ensures
that the cables and connections intended functions are maintained under all CLB design
conditions for the period of extended operation.

Operating Experience:  This is a new program; there is no existing operating experience to
validate the effectiveness of this program. The GALL Report is based on industry operating
experience through April 2001.  Subsequent RNP Operating experience will be captured
through the operating experience review process.  The operating experience review process is
fully implemented at RNP and used to improve plant procedures and operating practices.  This
process will continue throughout the period of extended operation.  The staff finds that the
applicant has adequately addressed operating experience.

Aging Management Program for Fuse Holders (B.4.9)

In response to the staff’s concern about the fuse holder (RAI 2.5.2-1), the applicant stated, in a
letter dated April 28, 2003, that fuse holders are typically constructed of blocks of rigid
insulating material, such as phenolic resins.  Metallic clamps are attached to the blocks to hold
each end of the fuse.  The clamps can be spring-loaded clips that allow the fuse ferrules or
blades to slip in, or they can be bolt lugs to which the fuse ends are bolted.  The clamps are
typically made of either copper or aluminum.  The program focuses on the metallic clamp (clip)
portion of the fuse holder.  By letter dated June 13, 2003, the applicant clarified that the
insulating material for the fuse holders will be managed by Non-EQ Insulated Cables and
Connections Program. 

The applicant identified oxidation, corrosion, thermal fatigue from ohmic heating and electrical
transients, mechanical fatigue from frequent removal and replacement, or vibration as the
principal aging effects for the fuse holder.  The staff concurs with the aging effects identified by
the applicant.  These aging effects are consistent with the aging effects identified by the staff in
Interim Staff Guidance 5. 

RNP has elected to implement an AMP for fuse holders to ensure that they will continue to
perform their intended function for the extended period of operation.  The program applies to
susceptible fuse holders outside of active devices.  The program focuses on the metallic clamp
(or clip) portion of the fuse holder.  The parameters monitored include oxidation, corrosion,
chemical contamination, thermal fatigue in the form of high resistance caused by ohmic
heating, thermal cycling or electrical transients, and mechanical fatigue caused by frequent
manipulation of the fuse itself or vibration.  The evaluation of the applicant’s AMP for fuse
holders focused on program elements.  To determine whether the applicant’s AMP is adequate
to manage the effects of aging so that the intended function will be consistent with the CLB for
the period of extended operation, the staff evaluated the following seven elements—(1) scope
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of program, (2) preventive actions, (3) parameters monitored or inspected, (4) detection of
aging effects, (5) monitoring and trending, (6) acceptance criteria, and (7) operating
experience.  The staff’s evaluation of the applicant’s corrective action, confirmation process,
and administrative controls is provided separately in Section 3.0.4 of the staff’s safety
evaluation.

Scope of Program:  This program applies to fuse holders located outside of active devices that
have been identified as being susceptible to aging effects.  Fuse holders inside an active device
are not within the scope of this program.  The staff considers the scope of the program
acceptable.

Preventive Actions:  No actions are taken as part of this program to prevent or mitigate aging
degradation.  This is acceptable because the staff finds no need for such actions.

Parameters Monitored or Inspected: This program will focus on the metallic clamp (or clip)
portion of the fuse holder.  The parameters monitored include thermal fatigue in the form of
high resistance caused by ohmic heating, thermal cycling or electrical transients, mechanical
fatigue caused by frequent manipulation of the fuse itself or vibration, chemical contamination,
corrosion, and oxidation.  The staff finds this acceptable because it provides a means for
monitoring the applicable aging effects on the metallic clamp portion of the fuse holder.

Detection of Aging Effects: Identified fuse holders within the scope of license renewal that are
located outside of an active device will be tested at least once every 10 years.  Testing may
include thermography, contact resistance testing, or other appropriate methods to be
determined prior to testing.  Following issuance of a renewed operating license for RNP, the
first test will be completed before the end of the initial 40-year license term for Unit 2 (July 31,
2010).  The staff finds the above testing acceptable because these tests will locate hot spots
(potential degradation).  The staff also finds a 10-year testing frequency is an adequate period
to preclude failure of the fuse holders because aging degradation is a slow process.

Monitoring and Trending: Trending of discrepancies will be performed as required in
accordance with the Corrective Action Program.  Corrective action, as described in Chapter 17
of the Unit 2 UFSAR, is part of the RNP Quality Assurance Program.  The staff finds this
process to be acceptable because the trending of discrepancies will be performed in
accordance with Corrective Action Program.

Acceptance Criteria: The acceptance criteria will be determined based on the test selected for
this inspection program.  The staff finds this to be acceptable because the acceptance criteria is
dependent on the test selected.

Operating Experience:  Site-specific and industry-wide operating experience has shown that the
loosening of fuse holders is an aging mechanism that, if left unmanaged, has led to a loss of
electrical continuity function.  The staff finds that the applicant has adequately addressed
operating experience.

The staff also reviewed the UFSAR Supplement to determine whether it provides an adequate
description of the program.  



3-400

3.6.2.3.1.3 Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).

Therefore, pending satisfactory resolution of Confirmatory Item 3.6.2.3.1.2-1, the staff
concludes that actions have been identified and have been or will be taken to manage the
effects of aging during the period of extended operation on the functionality of SCs subject to
an AMR such that there is reasonable assurance that the activities authorized by a renewed
license will continue to be conducted in accordance with the CLB, as required by 10 CFR
54.29(a).

3.6.2.3.2  Electrical Cables Used in Instrumentation Circuits Not Subject to 10 CFR 50.49 EQ     
            Requirements That Are Sensitive to Reduction in Conductor Insulation Resistance

3.6.2.3.2.1 Summary of Technical Information in the Application

The applicant stated that the Scope of the Non-EQ Insulated Cables and Connections Program
will also be applied to instrument cable insulation, as addressed in Section XI.E2 of the GALL
Report; however, the calibration of instrument circuits for the purpose of detecting insulation
degradation, as called for in Section XI.E2, is not part of the RNP program.  The applicant
determined that this is acceptable because the visible effects of localized, adverse
environments caused by heat or radiation would be manifest on all electrical cables, including
instrument cables, prior to significant IR degradation.

3.6.2.3.2.2 Technical Evaluation

The applicant stated that the GALL Report contains an AMP specifically for cables with
sensitive, low-level signals.  However, RNP applies the Non-EQ Insulated Cables and
Connections Program to this area.  The applicant claimed that the inspection required by this
program would be effective in identifying visual indications of insulation deterioration caused by
environmental conditions (e.g., embrittlement, cracking, melting, discoloration, and swelling). 
This approach is considered by the applicant to be a preferred alternative to the AMP identified
in the GALL Report. 

The aging management activity (Table 3.6-1, Item 3, and Table 3.6-2, Item 2 of LRA) submitted
by the applicant does not utilize the calibration approach for non-EQ electrical cables used in
circuits with sensitive, low-level signals.  Instead, these cables are simply combined with all
other non-EQ cables under the visual inspection activity.  The staff believes, however, that
visual inspection alone would not necessarily detect reduced IR levels in cable insulation before
the intended function is lost.  Exposure of electrical cables to localized environments caused by
heat, radiation, or moisture can result in reduced IR.  Reduced IR causes an increase in
leakage currents between conductors and from individual conductors to ground.  A reduction in
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IR is a concern for circuits with sensitive, low-level signals, such as radiation monitoring and
nuclear instrumentation, because it may contribute to inaccuracies in the  instrument loop.

The staff is not convinced that aging of these cables will initially occur on the outer jacket
resulting in sufficient damage to enable visual inspection to be effective in detecting the
degradation before IR losses lead to a loss of its intended function, particularly if the cables are
also subject to moisture.  Therefore, the staff requested the applicant to provide a technical
justification that will demonstrate that visual inspection will be effective in detecting damage
before current leakage can affect instrument loop accuracy, or propose an alternate aging
management activity.  In response to the staff’s above concern, the applicant, in a letter dated
April 28, 2003, stated that RNP will implement AMPs to manage the aging effects of high-range
radiation and neutron flux instrumentation circuits.  These are two separate, but related
programs.  The AMP for the high-range radiation monitoring instrumentation circuits is
consistent with the Non-EQ Electrical Cables Used in Instrumentation Circuits Program
presented in the GALL Report, Volume 2, Section XI.E2.  As this cable monitoring program is
modeled after the GALL Report, the staff concluded that the requirements of 10 CFR
54.21(a)(3) have been met. 

The applicant further stated that neutron flux monitoring instrumentation cables that may
experience a reduction in IR require a different program other than the one presented in the
GALL Report, Volume 2, Section XI.E2, because these cables are disconnected from their
circuits during calibration.  The applicant provided the details of the AMP for neutron flux
instrumentation circuits.  The scope of the program includes those cables associated with the
source range, intermediate range, power range, and gamma-metrics circuits of the excore
nuclear instrumentation system. 

Aging Effects

In Table 3.6-1, the applicant identifies embrittlement, cracking, melting, discoloration, swelling,
or loss of dielectric strength leading to reduced IR, electrical failure caused by
thermal/thermoxidative degradation of organics, radiation-induced oxidation, and moisture
intrusion as aging effects of cables and connections due to heat or radiation.  The staff concurs
with the aging effects identified by the applicant.  These aging effects are consistent with the
aging effects identified by the staff in the GALL Report.

Aging Management Program

RNP will implement an AMP for High-Range Radiation Monitoring Instrumentation Circuits.  The
scope of the program is limited to the cables associated with the CV high range monitors.  The 
Aging Management Program for the High-Range Radiation Monitoring Instrumentation Circuits
is consistent with the GALL XI.E2  Program.  In this AMP, calibration results or findings of
surveillance testing programs are used to identify the potential existence of aging degradation.

Additionally, RNP will implement an AMP for Neutron Flux Instrumentation Circuits.  The scope
of the program is limited to the cables associated with the source range, intermediate range,
power range, and gamma-metrics circuits of the excore nuclear instrumentation system.  This is
a non-GALL program.  In this AMP, an appropriate test, such as IR tests, time domain
reflectometry (TDR) tests, or I/V testing will be used to identify the potential existence of a
reduction in cable IR.  
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The evaluation of the applicant’s AMP focused on program elements.  To determine whether
the applicant’s AMP is adequate to manage the effects of aging so that the intended function
will be consistent with the CLB for the period of extended operation, the staff evaluated the
following seven elements—(1) scope of program, (2) preventive actions, (3) parameters
monitored or inspected, (4) detection of aging effects, (5) monitoring and trending, (6)
acceptance criteria, and (7) operating experience.  The staff’s evaluation of the applicant’s
corrective action, confirmation process, and administrative controls is provided separately in
Section 3.0.4 of the staff’s safety evaluation.

Aging Management Program for Non-EQ Electrical Cables Used in Instrumentation Circuits
(B.4.7)

Scope of Program:  This program applies to the non-EQ cables used in CV high-range radiation
monitoring instrumentation circuits.  The staff finds that the scope of the program is acceptable
because these cables are part of the calibration program.  Cables associated with neutron flux
instrumentation circuits are not included in this program because the calibration program does
not include these cables.  

Preventive Actions:  No actions are taken as part of this program to prevent or mitigate aging
degradation.  This is acceptable because the staff finds no need for such actions.

Parameters Monitored or Inspected:  The parameters monitored are determined from the
specific calibrations or surveillances performed and are based on the specific instrumentation
circuit under surveillance or being calibrated, as documented in plant surveillance calibration or
surveillance procedures.  The staff finds this approach to be acceptable because it provides a
means for monitoring the aging effects of non-EQ electrical cables used in instrumentation
circuits.  

Detection of Aging Effects:  Review of calibration results or findings of surveillance programs
can provide an indication of aging effects by monitoring key parameters and providing data
based on acceptance criteria related to instrumentation circuit performance.  Reviews of results
obtained during normal calibrations or surveillances may detect severe aging degradation prior
to loss of cable intended function.  The first reviews will be completed before the end of the
initial 40-year license term for Unit 2 (July 31, 2010) and every 10 years thereafter.  All
calibrations or surveillances that fail to meet the acceptance criteria will be reviewed at that
time.  The staff finds this action to be acceptable because the review of calibrations or
surveillances that fail to meet the acceptance criteria will provide reasonable assurance that
age-related degradation of the cables will be detected prior to loss of cable intended function. 

Monitoring and Trending:  Trending actions are not included as part of this program because
the ability to trend test results is dependent on the specific type of test chosen.  Trending of
discrepancies will be performed as required in accordance with the RNP Corrective Action
Program. Corrective action, as described in Chapter 17 of the Unit 2 UFSAR, is part of the RNP
Quality Assurance Program.  The staff finds this process to be acceptable because trending of
discrepancies will be performed in accordance with the Corrective Action Program.

Acceptance Criteria:  Calibration results or findings of surveillances are to be within the
acceptance criteria, as set out in the calibration or surveillance procedure.  The staff finds this
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to be acceptable because surveillance or calibration activity ensures that cable intended
functions used in instrumentation circuits are maintained under all CLB design conditions during
the period of extended operation.

Operating Experience:  Changes in instrument calibration data can be caused by degradation of
the circuit cable and are a possible indication of potential cable degradation.  The staff finds
that the applicant did not address the operating experience.  In subsequent discussions with the
NRC staff to resolve this issue, the applicant stated that this element will be revised to address
the operating experience as follows: Industry operating experience indicates that changes in
instrument calibration data can be caused by degradation of the circuit cable and are a possible
indication of potential cable degradation.  This program is for the non-EQ portions of the high
range radiation monitoring cabling systems.  These cabling systems are located in non-harsh
environments and none have experienced age related degradation.  The staff finds that the
applicant’s resolution of the requested information is acceptable because the applicant
adequately addressed the operating experience.  However, the applicant needs to submit its
resolution under oath and affirmation; therefore, this is Confirmatory Item 3.6.2.3.2.2-1.

The staff also reviewed the UFSAR Supplement to determine whether it provides an adequate
description of the program.  

Aging Management Program for Neutron Flux Instrumentation (B.4.8)

Scope of Program:  This program applies to the non-EQ cables used in the source range,
intermediate range, power range, and gamma-metrics instrumentation circuits of the excore
nuclear instrumentation system.  The staff finds the scope of the program to be acceptable
because these cables are not part of the calibration program.

Preventive Actions:  No actions are taken as part of this program to prevent or mitigate aging
degradation.  This is acceptable because the staff finds no need for such actions.

Parameters Monitored or Inspected:  The parameters monitored include a loss of dielectric
strength caused by thermal/ thermoxidative degradation of organics or radiation-induced
oxidation (radiolysis) of organics.  The staff finds this to be acceptable because loss of dielectric
strength will lead to reduced IR. 

Detection of Aging Effects:  The cables used in neutron flux instrumentation circuits will be
tested at least once every 10 years.  Testing may include IR tests, TDR tests, I/V testing, or
other testing judged to be effective in determining cable insulation condition. Following issuance
of a renewed operating license for RNP, the first test will be completed before the end of the
initial 40-year license term for Unit 2 (July 31, 2010).  The staff finds the above testing
acceptable because such testing will determine cable IR (potential degradation).  However, the
staff is concerned about the 10-year testing frequency.  In subsequent discussions with the
NRC staff to resolve this issue, the applicant stated that a review of site operating experience
found no age related failures for neutron monitoring cables or connectors.  The only industry
operating experience identified for these cables was Westinghouse Technical Bulletin 86-01. 
This Bulletin identified industry concerns with cables used for the source range detector
regarding cable degradation due to high operating voltage, radiation, heat, and moisture.  Both
the source range and intermediate range detector cables inside containment were replaced in
1991 as a result of that bulletin.  These cables had operated for 20 years without failure prior to
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being replaced.  The replacement cables were manufactured to Class 1E standards and have
remained functional during the last twelve years.  The power range cables are the original
installed cables and are the same cable type (Amphenol/Essex 21-529) that was originally used
in the source range and intermediate range circuits.  They have operated for over 32 years
without failure, which demonstrates their ability to operate over long periods without a loss of
intended function.

In addition, the licensee stated that initial testing of all in-scope neutron monitoring cables will
be performed prior to the end of the current license term.  This testing will provide a positive
means of detecting any significant aging that has occurred since the cables were installed,
which in the case of the power range cables will be after 33-40 years of operation.  Given the
operating experience of these cables and the gradual nature of cable insulation aging, the 10
year testing frequency subsequent to the initial testing provides reasonable assurance that the
cables will continue to perform their intended function.  The staff finds that the applicant’s
resolution of the issue is acceptable because the cable insulation degradation is a slow process
and RNP operating experience did not identify any cable insulation degradation.  Additionally,
this 10 year frequency is consistent with NUREG 1801 cable aging management programs
frequency.  However, the applicant needs to submit its resolution under oath and affirmation;
therefore, this is Confirmatory Item 3.6.2.3.2.2-2. 

Monitoring and Trending:  Trending of discrepancies will be performed as required in
accordance with the RNP Corrective Action Program.  Corrective action, as described in
Chapter 17 of the Unit 2 UFSAR, is part of the RNP Quality Assurance Program.  The staff
finds this to be acceptable because trending of discrepancies will be performed in accordance
with the Corrective Action Program.

Acceptance Criteria:  The acceptance criteria will be determined based on the test selected for
this program.  The staff finds this to be acceptable because the acceptance criteria is
dependent on the test selected.

Operating Experience:  The vast majority of site-specific and industry-wide operating
experience is related to cable/connector issues inside containment near the RV.  There is
comparatively far less operating experience in the other more benign areas of the plant.  The
staff finds that the applicant has adequately addressed operating experience.

The staff also reviewed the UFSAR Supplement to determine whether it provides an adequate
description of the program.  

3.6.2.3.2.3 Conclusions

On the basis of its review and audit of the applicant’s program, the staff finds that those
portions of the program for which the applicant claims consistency with the GALL program are
consistent with the GALL program.  In addition, the staff has reviewed the exceptions to the
GALL program and finds 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).
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Therefore, pending satisfactory resolution of Confirmatory Item 3.6.2.3.2.2-1 and 3.6.2.3.2.2-2,
the staff concludes that actions have been identified and have been or will be taken to manage
the effects of aging during the period of extended operation on the functionality of SCs subject
to an AMR such that there is reasonable assurance that the activities authorized by a renewed
license will continue to be conducted in accordance with the CLB, as required by 10 CFR
54.29(a).

3.6.2.3.3  Inaccessible Medium-Voltage Cable Not Subject to 10 CFR 50.49 EQ Requirements

3.6.2.3.3.1 Summary of Technical Information in the Application

The applicant stated that no medium-voltage cables that are potentially susceptible to wetting
provide any license renewal intended function. Therefore, no aging management activities are
required.

3.6.2.3.3.2 Staff Evaluation

The applicant states that no AMP is required for inaccessible medium-voltage (2kV to 15kV)
cables (e.g., installed in conduit or direct buried) not subject to 10 CFR 50.49 EQ requirements. 
The applicant determined that no medium-voltage cables, that are potentially susceptible to
wetting, provide any license renewal intended function.  The staff believes that some circuits
(e.g., service water pumps) will be susceptible to wetting and hence an AMP is necessary. The
staff requested the applicant to identify cables that are installed in conduits or direct buried and
explain how the aging due to wetting will be managed.  In response to the staff’s request, the
applicant, in a letter dated April 28, 2003, stated that energized medium-voltage cables are
subject to a phenomenon known as water treeing which can ultimately result in failure of the
cable insulation.  For the purposes of license renewal, medium-voltage is defined as 2 kV to
15kV.  According to the DOE/Sandia Aging Management Guideline (SAND 96-0344), the
incidence of cable failure due to water treeing has been found to be more prevalent as voltage
level increases.  RNP evaluated all medium- voltage circuits to determine which inscope
components were fed by cables that were direct buried, in underground conduits, or in duct
banks.  This review found that there were no in-scope energized and wetted medium-voltage
cables at RNP.  This aging mechanism has not been observed in low-voltage cables, which are
defined as cables rated at less than 2 kV. 

The staff finds that the applicant provided adequate justification for not having an AMP for
inaccessible medium-voltage cables not subject to 10 CFR 50.49 EQ requirements.

3.6.2.3.3.3 Conclusions

On the basis of its review, the staff concludes that no AMP is needed to manage the aging of
inaccessible medium-voltage cables susceptible to wetting.

3.6.2.4 Aging Management of Plant-Specific Components

The following sections provide the results of the staff’s evaluation of the adequacy of aging
management for plant-specific electrical and IC components.
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3.6.2.4.1 Bus Duct

3.6.2.4.1.1 Summary of Technical Information in the Application

The applicant stated that a bus duct provides a means of connecting electrical power between
equipment utilizing a preassembled, metal-enclosed raceway with conductors installed on
insulated supports.  Bus ducts were not evaluated in the GALL Report.  Based on the RNP
AMR, no applicable aging effects were identified for the bus duct.  Therefore, it is concluded
that no aging management activities are required for the extended period of operation.
 
3.6.2.4.1.2 Staff Evaluation

In the LRA Section 2.5.2, the applicant determined whether bus ducts meet the screening
criteria of 10 CFR 54.21(a)(1)(i) and evaluated these components against
10 CFR 54.21(a)(1)(ii).  However, in Table 3.6-2, the applicant stated that, “Based on the RNP
AMR, no applicable aging effects were identified for the bus duct. Therefore, it is concluded that
no aging management activities are required for the extended period of operation.”  The staff
requested the applicant to explain why the connections (two end devices and intermediate
points) will not require any aging management. These circuits may be exposed to appreciable
ohmic or ambient heating during operation and may experience loosening related to the
repeated cycling of connected loads or the ambient temperature environment (refer to SAND
96-0344).

In response to the staff’s above concern, the applicant, by letter dated April 28, 2003, stated
that although the loosening of bolted connections is not a credible aging effect for RNP bus
ducts, RNP has conservatively elected to implement an AMP (B.4.10) to identify and manage
potential aging degradation.  This action will provide reasonable assurance that the bus ducts
will continue to perform their intended function consistent with the CLB through the period of
extended operation.

The applicant stated that the bus ducts utilize preassembled raceway (enclosure) design with
internal conductors installed on electrically insulated supports.  Bus ducts are constructed of
various metals, porcelain, PVC, and silicon caulk.  Bus ducts at RNP include (1) generator
isolated phase bus ducts, and (2) non-segregated 4.16 kV & 480 V bus ducts.  Bus ducts
electrically connect specified sections of an electrical circuit to deliver voltage or current to
various equipment and components throughout the plant.  In LRA Section 2.5.3.1, the applicant
stated that there are no bus ducts within the scope of license renewal that are included in the
10 CFR 50.49 program.

Aging Effects

The applicant identified oxidation, loosening of bolted connections due to thermal cycling, and  
corrosion due to moisture as the aging effects/mechanism for the bus ducts.  The staff concurs
with the aging effects identified by the applicant.  The staff finds cracks, foreign debris,
excessive dust build up, and evidence of water intrusion as additional aging effects which are
addressed in the AMP.  
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Aging Management Programs

The applicant stated that although the loosening of bolted connections is not a credible aging
effect for RNP bus ducts, RNP has conservatively elected to implement an AMP to identify and
manage potential aging degradation.  This is a non-GALL program and will provide reasonable
assurance that the bus ducts will continue to perform their intended function consistent with the
CLB through the period of extended operation.

The evaluation of the applicant’s AMP focused on program elements.  To determine whether
the applicant’s AMP is adequate to manage the effects of aging so that the intended function
will continue to be performed consistent with CLB for the period of extended operation, the staff
evaluated the following seven elements—(1) scope of program,  (2) preventive actions, (3)
parameters monitored or inspected, (4) detection of aging effects, (5) monitoring and trending,
(6) acceptance criteria, and (7) operating experience.  The staff’s evaluation of the applicant’s
corrective action, confirmation process, and administrative controls is provided separately in
Section 3.0.4 of the staff’s safety evaluation.

Scope of Program:  This program applies to the iso-phase bus duct, as well as the non-
segregated 4.16 kV and 480 V bus ducts within the scope of license renewal.  This is
acceptable to the staff because the program will include all bus ducts within the scope of
license renewal.

Preventive Actions:  No actions are taken as part of this program to prevent or mitigate aging
degradation.  This is acceptable because the staff finds no need for such actions.

Parameters Monitored or Inspected:  A sample of accessible bolted connections will be
checked for proper torque. This program will also inspect the bus duct for cracks, corrosion,
foreign debris, excessive dust build up, and evidence of water intrusion.  The bus itself will be
inspected for signs of cracks, corrosion, or discoloration, which may indicate overheating.  The
internal bus supports will be inspected for structural integrity and signs of cracks.  The staff
finds that the visual inspection of bus ducts, bus bar, and internal bus supports will provide an
indication of aging effects.  Additionally, checking of sample bolted connections for proper
torque will provide assurance that bus ducts are not exposed to excessive ohmic or ambient
heating. 

Detection of Aging Effects:  This program will be completed before the end of the initial 40-year
license term for Unit 2 (July 31, 2010) and every 10 years thereafter.  The staff finds that the
10-year inspection frequency is an adequate period to preclude failure of bus ducts because
industry experience has shown that the aging degradation is a slow process. 

Monitoring and Trending:  Trending actions are not included as part of this program.  Trending
will be performed in accordance with the Corrective Action Program. Corrective action, as
described in Chapter 17 of the UFSAR, is part of the RNP Quality Assurance Program. The
staff finds this to be acceptable because trending will be performed in accordance with the
Corrective Action Program.

Acceptance Criteria:  Bolted connections must meet the minimum torque specifications. 
Additional acceptance criteria include no unacceptable indications of cracks, corrosion, foreign
debris, excessive dust build up, or discoloration, which may indicate overheating or evidence of



3-408

water intrusion.  An “unacceptable indication” is defined as a noted condition or situation that, if
left unmanaged, could lead to a loss of license renewal intended function. The staff finds the
acceptance criteria to be acceptable because the bolted connections must meet the minimum
torque requirement specified by the manufacturer.

Operating Experience:  Industry experience has shown that bus ducts exposed to appreciable
ohmic or ambient heating during operation may experience loosening of bolted connection
related to the repeated cycling of connected loads or the ambient temperature environment. 
This phenomenon can occur in heavily loaded circuits (i.e., those exposed to appreciable ohmic
heating or ambient heating) that are routinely cycled.  The staff finds that the proposed program
will provide assurance that bus ducts are not exposed to excessive ohmic or ambient heating.  

The staff also reviewed the UFSAR Supplement to determine whether it provides an adequate
description of the program.  

3.6.2.4.1.3 Conclusions

On the basis of its review, the staff finds that this is a non-GALL program and that this program
provides adequate management of the aging effects of the bus ducts.  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).

The staff concludes that the applicant has demonstrated that the AMP for Bus Ducts will
effectively manage the aging effects of bus ducts, including bolted connections, to ensure that
the bus ducts will perform their intended function in accordance with the CLB during the period
of extended operation.  

3.6.2.4.2  Non-EQ Electrical Penetration Assemblies

3.6.2.4.2.1 Summary of Technical Information in the Application

The applicant stated that the components of non-EQ electrical penetration assemblies subject
to AMR are the organic insulating materials associated with electrical conductors and
connections.  Therefore, the non-EQ electrical penetration assemblies are included with the
Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental Qualifications
Requirements Program.  Considering cable systems to include penetration assemblies is
consistent with program description XI.E1, Electrical Cables and Connections Not Subject to 10
CFR 50.49 Environmental Qualification Requirements in the GALL Report.

3.6.2.4.2.2 Staff Evaluation

In the LRA Section 3.6.2.1, the applicant states that the components of non-EQ electrical
penetration assemblies subject to AMR are the organic materials associated with electrical
conductors and connections.  It is not clear to the staff why the epoxy seal and other insulating
material associated with the electrical penetration assemblies do not require an AMR.

In response to the above concern, the applicant, by letter dated April 28, 2003, stated that
electrical penetration assemblies are used to pass electrical circuits through the containment
wall while maintaining containment integrity.  They provide electrical continuity for the circuit, as
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well as a pressure boundary for the containment.  The pressure boundary function of electrical
penetration assemblies is addressed in LRA Table 2.4-1.  The intent of the electrical AMR of
electrical penetration assemblies is to preserve the assemblies’ electrical continuity function. 
The focus of this review is the interaction between the assemblies’ organic insulating materials
and their operating environment.  The organic insulating materials comprise the penetration
assemblies’ primary insulation system.  

In addition to organic insulating materials, there are other materials (metals and inorganic
materials) used in the construction of the penetration assembly.  These include cable fillers,
epoxies, potting compounds, connector pins, plugs, and facial grommets.  Consistent with the
DOE/Sandia Aging Management Guideline (i.e., SAND 96-0344) these items have no
significant effect on the normal aging process of the primary insulation system and do not
adversely affect the electrical continuity function.  Accordingly, they are not included in the AMR
of electrical penetration assemblies.  The staff concurred that the components subject to aging
in the electrical penetration assemblies are the materials used for the electrical cables and
connections.

By letter dated June 13, 2003, the applicant clarified that the electrical penetrations used for
high-range radiation monitoring circuits and neutron flux instrumentation circuits are in the EQ
Program and, therefore, are not credited to manage the aging effects of non-EQ electrical
penetration assemblies.  The staff agrees with the applicant that the non-EQ electrical
penetration assemblies are included with the Electrical Cables and Connections Not Subject to
10 CFR 50.49 Environmental Qualification Requirements Program.  Refer to Section 3.6.2.3.1
for more detail on this program. 

3.6.2.4.2.3 Conclusions

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effect and has an adequate AMP in place for managing the aging effects for containment
electrical penetrations, such that the intended functions for the component will be maintained
consistent with the CLB for the period of extended operation.

3.6.2.4.3 High-Voltage Electrical Switchyard Bus

3.6.2.4.3.1 Summary of Technical Information in the Application

The switchyard bus electrically connects specified sections of an electrical circuit to deliver
voltage or current to various equipment and components throughout the plant. The switchyard
bus is used in switchyards to connect two or more elements of an electrical power circuit, such
as active disconnect switches and passive transmission conductors. The material used for the
switchyard bus is aluminum and iron.

Aging Effects

The applicant identified connection surface oxidation and vibration as the aging
effects/mechanism for the switchyard bus.
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Aging Management Program

The applicant states that connection surface oxidation is an applicable aging effect.  All
switchyard bus connections have welded and/or compression connections.  For the service
conditions encountered at RNP, no aging effects have been identified that could cause a loss of
intended function.  Vibration is not an applicable aging mechanism because the switchyard bus
has no connections to moving or vibrating equipment.  Switchyard buses are connected to
flexible conductors that do not normally vibrate and are supported by insulators mounted to
static, structural components, such as cement footings and structural steel.  This configuration
provides reasonable assurance that the switchyard bus will perform its intended function for the
period of extended operation.  No AMP for switchyard bus is required.
 
3.6.2.4.3.2 Technical Evaluation

In Table 1, “AMR Results for the Offsite Power System Electrical Components,” of the RAI
2.5.1-1 response, the applicant identified connection surface oxidation and vibration as the
aging effects/mechanism for the switchyard bus.  The staff concurs with the aging effects
identified by the applicant.  The staff also finds that the applicant adequately addressed the
reasons that these aging effects are not applicable aging effects at RNP.  The staff agrees that
there is reasonable assurance that the switchyard bus will perform its intended function for the
period of extended operation.

3.6.2.4.3.3 Conclusions

On the basis of the staff’s review of the information presented in the RAI 2.5.1-1 response, the
staff concludes that the switchyard bus has no aging effects that require management.

3.6.2.4.4 High-Voltage Transmission Conductors

3.6.2.4.4.1 Summary of Technical Information in the Application

Transmission conductors are uninsulated, stranded electrical cables used in switchyards,
switching station, and transmission lines to connect two or more elements of an electrical power
circuit, such as active disconnect switches, power circuit breakers, and transformers to a
passive switchyard bus.  Transmission conductors are made of aluminum core steel reinforced
(ACSR).

Aging Effects

The licensee identified loss of conductor strength and vibration as the aging effects/mechanism
for the transmission conductors.

Aging Management Program

The applicant stated that loss of conductor strength due to corrosion of aluminum core steel
reinforced transmission conductors is a very slow process.  This process is even slower for
rural areas with generally less suspended particles and sulfur dioxide concentrations in the air
than urban areas.  RNP is located in a rural area where airborne particle concentrations are
comparatively low.  Consequently, this is not considered a significant contributor to the aging of
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RNP transmission conductors.  Transmission conductor vibration would be caused by wind
loading. Wind loading is considered in the initial design and field installation of transmission
conductors and high-voltage insulators throughout the CP&L transmission and distribution
network.  Loss of material (wear) and fatigue that could be caused by transmission conductor
vibration or sway are not considered applicable aging effects that warrant aging management.

3.6.2.4.4.2 Staff Evaluation

In Table 1, “Aging Management Review Results for the Offsite Power System Electrical
Components,” of its RAI 2.5.1-1 response, the applicant identified loss of conductor strength
and vibration as the aging effects/mechanism for transmission conductors.  The staff concurs
with the aging effects identified by the applicant.  The staff also finds that the applicant
adequately addressed the reasons these aging effects are not applicable at RNP.  Additionally,
the staff is aware of tests performed by Ontario Hydroelectric which showed a 30 percent loss
of composite conductor strength of an 80-year-old ACSR conductor due to corrosion.  The
National Electric Safety Code requires that tension on installed conductors be a maximum of 60
percent of the ultimate conductor strength.  Therefore, the staff concludes that there is
reasonable assurance that the transmission conductors will perform their intended function for
the period of extended operation.

3.6.2.4.4.3 Conclusions

On the basis of the staff’s review of the information presented in the RAI 2.5.1-1 response, the
staff concludes that transmission conductors have no aging effects that require management.

3.6.2.4.5 High-Voltage Insulators

3.6.2.4.5.1 Summary of Technical Information in the Application

High-voltage insulators typically used on transmission towers are insulating materials in a form
designed to (1) support a conductor physically, and (2) separate the conductor electrically from
another conductor or object.  High-voltage insulators serve as an intermediate support between
a supporting structure (such as a transmission tower or support pedestal) and switchyard bus or
transmission conductor.  Materials used for the high-voltage insulators are porcelain and metal.  

Aging Effects

The applicant identified surface contamination, cracking, and loss of material due to wear as
the aging effects/mechanism for the switchyard bus.

Aging Management Program  

The applicant stated that surface contamination is not an applicable aging mechanism. The
build up of surface contamination is typically a slow, gradual process.  RNP is located in a rural
area where airborne particle concentrations are comparatively low.  Consequently, the rate of
contamination build up on the insulators is not significant.  Any such contamination
accumulation is washed away naturally by rainwater.  The glazed surface on-high-voltage
insulators at RNP aids in the removal of this contamination.  Therefore, there are no applicable
aging effects that require management.  Cracking is not an applicable aging mechanism. 



3-412

Cracking or breaking of porcelain insulators is typically caused by physical damage which is
event-driven, rather than an age-related mechanism.  Mechanical wear is an aging effect for
strain and suspension insulators if they are subject to significant movement.  RNP transmission
conductors do not normally swing, and when they do, because of strong winds, they dampen
quickly once the wind has subsided.  Loss of material due to wear has not been identified
during routine inspections at RNP.  No AMP is required.

3.6.2.4.5.2 Staff Evaluation

In Table 1, “Aging Management Review Results for the Offsite Power System Electrical
Components,” of its RAI 2.5.1-1 response, the applicant identified surface contamination,
cracking, and loss of material due to wear as the aging effects/mechanism for high-voltage
insulators.  The staff concurs with the aging effects identified by the applicant.  The staff also
finds that the applicant adequately addressed the reasons these aging effects are not
applicable at RNP.  The staff agrees that there is reasonable assurance that the high-voltage
insulators will perform their intended function for the period of extended operation.

3.6.2.4.5.3 Conclusion

On the basis of the staff’s review of the information presented as in the RAI 2.5.1-1 response,
the staff concludes that high-voltage insulators have no aging effects that require management.

3.6.3 Evaluation Findings

The staff has reviewed the information in Section 3.6 of the LRA and the RAI responses dated
April 28, 2003 and June 13, 2003.  On the basis of its review, pending satisfactory resolution of
confirmatory items 3.6.2.3.1.2-1, 3.6.2.3.2.2-1, and 3.6.2.3.2.2-2, the staff concludes that the
applicant has adequately identified the aging effects, and the AMPs credited for managing the
aging effects, for the electrical instrumentation and controls, such that there is reasonable
assurance that the component intended functions will be maintained consistent with the CLB for
the period of extended operation.  The staff also reviewed the applicable UFSAR supplement
program descriptions and concludes that the UFSAR supplement provides an adequate
program description of the AMPs credited for managing aging effects, as required by 10 CFR
54.21(d).


