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ABSTRACT

This document is the second supplement to NUREG-1930, “Safety Evaluation Report Related to
the License Renewal of Indian Point Nuclear Generating Unit Nos. 2 and 3,” for the license
renewal application (LRA) for Indian Point Nuclear Generating Unit Nos. 2 and 3 (IP2 and IP3).
By letter dated April 23, 2007, as supplemented by letters dated May 3 and June 21, 2007,
Entergy Nuclear Operations, Inc., (“Entergy” or “the applicant”) submitted an LRA in accordance
with Title 10, “Energy,” of the Code of Federal Regulations (10 CFR) Part 54, “Requirements for
Renewal of Operating Licenses for Nuclear Power Plants.” Entergy requested renewal of the
IP2 and IP3 operating licenses (Facility Operating License Numbers DPR-26 and DPR-64,
respectively) for a period of 20 years beyond the expirations of the initial operating licenses at
midnight on September 28, 2013, for IP2, and at midnight on December 12, 2015, for IP3. The
Commission’s regulation in 10 CFR 2.109, “Effect of Timely Renewal Application,” implements
the “timely renewal” provision of Section 9(b) of the Administrative Procedure Act, Title 5,
“Government Organization and Employees,” of the United States Code (U.S.C.) Section 558(c).
Under this regulation, if a licensee requests a renewed license at least 5 years before expiration
of its current license, the request is considered “timely,” and the facility is allowed to continue to
operate under its existing license until the U.S. Nuclear Regulatory Commission (NRC)
completes its review and reaches a decision on the license renewal request. At midnight on
September 28, 2013, IP2 entered this period of operation under the above provision.

The staff published its safety evaluation report (SER) in the two volumes of NUREG-1930 in
November 2009, which summarized the results of its safety review of the LRA for compliance
with the requirements of 10 CFR Part 54. In August 2011, the staff issued Supplement 1 to
NUREG-1930 (supplemental safety evaluation report (SSER) 1), which documented the staff’s
review of supplemental information provided by the applicant since the issuance of the SER as
documented in NUREG-1930. This supplement to NUREG-1930 (SSER 2) documents the
staff’'s review of supplemental information provided by the applicant since the issuance of the
SSER 1. This information includes information committed to by Entergy as documented in
Commitment No. 30 (pertaining to reactor vessel internals), information required by

10 CFR 54.21(b), updated information and commitments, as well as information provided in
response to staff requests for additional information. This document discusses only the
changes to the SER and SSER 1.
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SECTION 1

INTRODUCTION AND GENERAL DISCUSSION

1.1 Introduction

This document is the second supplement to NUREG-1930, “Safety Evaluation Report Related to
the License Renewal of Indian Point Nuclear Generating Unit Nos. 2 and 3,” for the license
renewal application (LRA) for Indian Point Nuclear Generating Unit Nos. 2 and 3 (IP2 and IP3).
By letter dated April 23, 2007, as supplemented by letters dated May 3 and June 21, 2007,
Entergy Nuclear Operations, Inc., (“Entergy” or “the applicant”) submitted an LRA in accordance
with Title 10, “Energy,” of the Code of Federal Regulations (10 CFR) Part 54, “Requirements for
Renewal of Operating Licenses for Nuclear Power Plants.” Entergy requested renewal of the
IP2 and IP3 operating licenses (Facility Operating License Numbers DPR-26 and DPR-64,
respectively) for a period of 20 years beyond the expirations of the initial operating licenses at
midnight on September 28, 2013, for IP2, and at midnight on December 12, 2015, for IP3. The
Commission’s regulation in 10 CFR 2.109, “Effect of Timely Renewal Application,” implements
the “timely renewal” provision of Section 9(b) of the Administrative Procedure Act, Title 5,
“Government Organization and Employees,” of the United States Code (U.S.C.) Section 558(c).
Under this regulation, if a licensee requests a renewed license at least 5 years before expiration
of its current license, the request is considered “timely,” and the facility is allowed to continue to
operate under its existing license until the U.S. Nuclear Regulatory Commission (NRC)
completes its review and reaches a decision on the license renewal request. At midnight on
September 28, 2013, IP2 entered this period of operation under the above provision.

The staff published its safety evaluation report (SER) in the two volumes of NUREG-1930 in
November 2009, which summarized the results of its safety review of the LRA for compliance
with the requirements of 10 CFR Part 54. In August 2011, the staff issued Supplement 1 to
NUREG-1930 (supplemental safety evaluation report (SSER) 1), which documented the staff’s
review of supplemental information provided by the applicant since the issuance of the SER as
documented in NUREG-1930. This supplement to NUREG-1930 (SSER 2) documents the
staff’'s review of supplemental information provided by the applicant since the issuance of the
SSER 1. This information includes information committed to by Entergy as documented in
Commitment No. 30 (pertaining to reactor vessel internals), information required by

10 CFR 54.21(b), updated information and commitments, as well as information provided in
response to staff requests for additional information. This document discusses only the
changes to the SER and SSER 1. This SSER supplements portions of SER Sections 2 and 3
and Appendices A and B.

1-1






SECTION 2

STRUCTURES AND COMPONENTS SUBJECT TO
AGING MANAGEMENT REVIEW

2.3 Scoping and Screening Results: Mechanical Systems

2.3.1.2 Reactor Vessel Internals

2.3.1.2.1 Summary of Technical Information in Application

In Sections 2.3A.1.2 and 2.3B.1.2 of the SER, with regard to the scoping and screening of the
reactor vessel intervals (RVI), the staff concluded that that the applicant had adequately
identified the RVI components within the scope of license renewal, as required by

10 CFR 54.4(a), and those subject to an aging management review (AMR) as required by

10 CFR 54.21(a)(1). In the SER, Section 2.3A.1.2 addressed IP2 and Section 2.3B.1.2
addressed IP3; however, the section below addresses both IP2 and IP3 because the scoping
and screening information is identical.

In LRA Amendment 9 (Ref. 1), changes to some of the component names were made in
Section 2.3.1.2, which describes and lists the major assemblies and their subcomponents that
form the RVI. A revised Table 2.3.1-2-IP2, ' “Reactor Vessel Internals Components Subject to
Aging Management,” contains similar changes. The previous components were in some cases
subdivided into more subcomponents. The intended functions from the previous components
were maintained for the new components’ names, although in some cases an intended function
specific to only a particular subcomponent was maintained only for that subcomponent. For
example, five core barrel assembly subcomponents (ring, shell, thermal shield, flange, and axial
flexure plates) were previously combined in one table entry in Table 2.3.1-2-IP2. In LRA
Amendment 9, three core barrel assembly subcomponents (ring, shell, and thermal shield) have
been placed in one table entry while the core barrel assembly, axial flexure plate (thermal shield
flexures), and core barrel assembly flange each have a separate table entry. Previously, all
these subcomponents had intended functions of structural support, flow distribution, and
shielding. In LRA Amendment 9, the core barrel assembly, axial flexure plates (thermal shield
flexures) and the core barrel assembly flange only have the intended function of structural
support, while the other three core barrel assembly subcomponents (ring, shell, and thermal
shield) continue to have the intended functions of structural support, flow distribution, and
shielding.

2.3.1.2.2 Staff Evaluation

The staff notes that the previous RVI components and subcomponents have in some cases
been subdivided into additional subcomponents, although no components were removed from

' This table was incorrectly numbered as Table 2.3.1-4-IP2 in LRA Amendment 9, which was corrected in
the RAI 1 response.



Structures and Components Subject to Aging Management Review

scope. The changes appear to have been made to facilitate alignment of the components with
the component designations for RVI components from Revision 2 of NUREG-1801, “Generic
Aging Lessons Learned Report” (the GALL Report), and Electric Power Research Institute
(EPRI) Materials Reliability Program (MRP) Technical Report 1016596, “Materials Reliability
Program: Pressurized Water Reactor Internals Inspection and Evaluation Guidelines
(MRP-227-Rev. 0)” (Ref. 2). However, the component designations are not identical to those in
Revision 2 of the GALL Report or in EPRI MRP Technical Report 1022863, “Materials Reliability
Program: Pressurized Water Reactor Internals Inspection and Evaluation Guidelines
(MRP-227-A)” (Ref. 3). The staff’s evaluation of the equivalency of the Indian Point Energy
Center (IPEC) RVI component designations to those in MRP-227-A is provided in

Section 3.0.3.3.10 of this SER supplement. The staff compared the revised intended functions
to the information in Appendix C, “Component Functional Descriptions for Westinghouse
Reactor Internals,” to MRP-191, “Materials Reliability Program: Screening, Categorization, and
Ranking of Reactor Internals Components for Westinghouse and Combustion Engineering PWR
Design” (Ref. 16), and finds that the revised intended functions are consistent with the intended
functions used to develop the aging management recommendations of MRP-227-A. Therefore,
the staff finds the revised intended functions acceptable.

LRA Amendment 9 states that LRA Tables 2.3.1-2-IP2 and 2.3.1-2-IP3 list the mechanical
components subject to AMR and component intended functions for the RVI. However,

Table 2.3.1-2-IP3 is missing, and the table for IP2 listing the components subject to AMR is
numbered Table 2.3.1-4-IP2. Therefore, in Request for Additional Information (RAI) 1, the staff
requested that the applicant provide Table 2.3.1-2-IP3 and correct the numbering of the table
for IP2. In its response to RAI 1 by letter dated June 14, 2012 (Ref. 4), the applicant provided a
correctly numbered Table 2.3.1-2-IP2 and provided Table 2.3.1-2-IP3, which the applicant
stated is identical to Table 2.3.1-2-IP2. The staff reviewed the revised tables and finds that they
are acceptable. The staff's concern in RAI 1 is, therefore, resolved.

2.3.1.2.3 Conclusion

The staff reviewed LRA Amendment 9 to determine whether the changes the applicant made to
the component descriptions change the staff’s previous conclusions that the applicant had
identified all of the systems, structures, and components (SSCs) within the scope of license
renewal and that the applicant had correctly identified all components subject to an AMR. On
the basis of its review, the staff concludes that the changes to the RVI components and
subcomponents within the scope of license renewal are acceptable and sustain the previous
conclusion that the applicant has appropriately identified those components within scope of
license renewal, as required by 10 CFR 54.4(a), and those subject to an AMR, as required by
10 CFR 54.21(a)(1).



SECTION 3

AGING MANAGEMENT REVIEW RESULTS

3.0 Applicant’s Use of the Generic Aging Lessons Learned Report

3.0.3 Aging Management Programs

3.0.3.1 Aging Management Programs Consistent with the GALL Report

3.0.3.1.2 Buried Piping and Tanks Inspection Program

Summary of Technical Information in the Application. By letters dated January 30, 2012,
September 26, 2012, October 18, 2012, November 29, 2012, March 5, 2013, and July 15, 2013,
the applicant provided additional information related to the Buried Piping and Tanks Inspection
Program after the issuance of Supplement 1 to the SER. The changes were identified as
omissions or corrections related to systems and components credited in the auxiliary feedwater
pump room fire event, identification of underground piping components based on a change in
understanding of the definition of “underground piping,” and a change in the criteria for selecting
buried pipe inspection locations based on changes in License Renewal Interim Staff Guidance
(LR-1SG) 2011-03, “Changes to the Generic Aging Lessons Learned (GALL) Report Revision 2
Aging Management Program (AMP) XI.M41, ‘Buried and Underground Piping and Tanks.” The
additional information is discussed below.

By letters dated June 12, 2013 and September 3, 2013, the staff issued RAIls 3.0.3.1.2-4

and 3.0.3.1.2-4a respectively, requesting that the applicant address questions related to
cathodic protection (CP) effectiveness and acceptance criteria and the extent-of-condition
criteria when backfill is found to have damaged in-scope buried piping coatings. The applicant
responded to these RAls by letters dated July 24, 2013, and October 3, 2013, respectively.

Staff Evaluation. The staff's previous evaluation of the applicant’s proposed Buried Piping and
Tanks Inspection Program is documented in Section 3.0.3.1.2 of SSER 1.

Changes Related to the Scope of Program. By letters dated January 30, and

September 26, 2012, the applicant added the Indian Point Nuclear Generating Unit No. 1 (IP1)
river water service and the IP2 circulating water systems to the scope of the Buried Piping and
Tanks Inspection Program. The applicant added portions of these systems to the scope of
license renewal as a result of a further evaluation of the auxiliary feedwater pump room fire
event (see Section 2.3A.4.5 of the SER). Additionally, as amended by letter dated

July 15, 2013, the applicant added the IP2 instrument air system to the scope of this program
because it identified buried in-scope copper-alloy piping exposed to soil with an intended
function that supports the auxiliary feedwater pump room fire event. The staff finds these
changes acceptable because the applicant, on identifying buried components with an intended
function that supports the auxiliary feedwater pump room fire event, properly added them to the
scope of the Buried Piping and Tanks Inspection Program.

Changes Related to Selecting Inspection Locations. As amended by letter dated
March 5, 2013, the applicant revised its program to not exclusively differentiate inspection

3-1



Aging Management Review Results

locations based on the code or safety-related classification of the piping systems or on whether
the piping contained hazardous materials. The applicant stated that inspection locations will be
based on plant-specific risk ranking. The applicant also stated that the total number of
inspections would not change. The number of excavated direct visual inspections is
summarized as follows:

. at IP2, at least 20 locations of steel piping will be inspected in the 10-year period before
the period of extended operation, and

. at IP3, at least 11 locations of steel piping and 3 locations of stainless steel piping will be
inspected in the 10-year period before the period of extended operation, so

. in summary, prior to the period of extended operation, there will be 31 inspections of
steel piping and 3 inspections of stainless steel piping;

. at IP2, at least 14 locations of steel piping will be inspected in each 10-year period
during the period of extended operation, and

. at IP3, at least 14 locations of steel piping and 2 locations of stainless steel piping will be
inspected in each 10-year period during the period of extended operation, so

. in summary, during each 10-year period during the period of extended operation, there
will be 28 inspections of steel piping and 2 inspections of stainless steel piping.

The staff finds the applicant’s change acceptable because the change is consistent with the
guidance in LR-ISG-2011-03, which eliminated the code or safety-related and hazardous
materials categorization in lieu of the applicant selecting inspection locations based on the risk
ranking of the buried piping systems.

Changes Related to Underground Piping. In its response to RAI 3.0.3.1.2-1 dated

March 28, 2011, the applicant stated that it did not have any underground piping. The staff
conducted a conference call with the applicant on October 11, 2012, in which the applicant
sought guidance on the use of the term “restricted” as it related to its use in the description of
underground piping contained in the “Program Description” in LR-1ISG-2011-03. During this call,
the staff stated that piping located in vaults, for which access requires more than simply opening
a locked access cover, should be classified as underground piping.

Based on this guidance, the applicant amended its LRA by letter dated October 18, 2012. The
applicant stated that portions of the IP3 service water, IP3 city water, and IP2 and IP3 fuel-oil
systems are located in vaults and are therefore considered underground piping. The applicant
also stated that the underground components would be inspected under the Buried Piping and
Tanks Inspection Program at a frequency that meets or exceeds the recommendations of GALL
Report AMP XI.M41, “Buried and Underground Piping and Tanks.” The October 18, 2012, letter
did not address whether the piping was coated. By letter dated November 29, 2012, the
applicant stated that the underground piping was not coated. The applicant added Commitment
No. 48, which states that underground piping will be visually inspected prior to the period of
extended operation and then on a frequency of at least once every 2 years during the period of
extended operation. The commitment further states that the inspection frequency will be
maintained unless the piping is subsequently coated in accordance with LR-ISG-2011-03.
Visual inspections will be augmented with surface or volumetric inspections if indications of
significant loss of material are observed, and adverse indications will be entered into the
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corrective action program. The applicant revised LRA Sections A.2.1.5, A.3.1.5, and B.1.6 to
reflect the inclusion of underground piping in the program, and the inspection details were
included in Commitment No. 48.

The staff finds the changes acceptable because: (a) although the piping is not coated, the
applicant has significantly increased the frequency of inspections, every 2 years versus every
10 years, as recommended in LR-1ISG-2011-03; (b) the applicant is inspecting all of the
underground piping instead of two percent of the pipe, as recommended in LR-ISG-2011-03;
(c) the visual inspections are capable of detecting loss of material before the point at which the
intended function of the piping would not be met; (d) the inspection frequencies will remain at
every 2 years unless the piping is coated; and (e) the commitment has been incorporated in the
updated final safety analysis report (UFSAR) supplement.

Changes Related to Cathodic Protection. The applicant’s response to RAI 3.0.3.1.2-1 stated
that the only cathodically protected in-scope buried piping was the city water line in the vicinity
of the Algonquin gas pipelines. However, the staff understood that CP had recently been
installed on portions of the auxiliary feedwater system and was being considered for installation
on the service water system. The inclusion of safety-related systems, such as auxiliary
feedwater and service water, in the scope of systems protected by CP resulted in the staff's
need to evaluate the parameters monitored and the acceptance criteria for the CP system in
order for CP to be credited as an input for selection of risk-ranked piping inspection locations.
By letter dated June 12, 2013, the staff issued RAI 3.0.3.1.2-4, with ltem (1) requesting that the
applicant:

a) State how often CP surveys will be conducted.
b) State what parameters will be monitored during CP surveys.

c) State how the availability of the CP system will be monitored and state the
associated availability acceptance criterion that will be used in order to credit the
CP system during the risk ranking process.

d) State how the effectiveness of the CP system will be monitored and state the
associated effectiveness acceptance criterion that will be used in order to credit
the CP system during the risk ranking process.

e) State the following:

*  Whether an instant on negative 850 [millivolt] mV relative to a copper/copper
sulfate reference electrode, instant off negative 850 mV relative to a
copper/copper sulfate reference electrode, 100 mV minimum polarization, or
alternative acceptance criteria will be used to demonstrate the effectiveness
of the CP system.

» If the instant on negative 850 mV relative to a copper/copper sulfate
reference electrode criterion is used, state how voltage drops other than
those across the structure to electrolyte boundary will be determined.

* If the 100 mV minimum polarization criterion is used, state how it is known
that the effects of mixed potentials (e.g., presence of a copper grounding
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f)

Q)
h)

grid) are minimal and why the most anodic metal in the system is adequately
protected.

+ If an alternative means of demonstrating the effectiveness of the CP system
is used, state the alternative acceptance criteria.

State the upper level voltage acceptance criterion (i.e., no more negative than)
for CP and the basis for the value.

State what CP system parameters will be trended.
Appropriately revise License Renewal Application (LRA) Sections A.2.1.5 and

A.3.1.5 to reflect crediting the CP system as a preventive measure for portions of
the buried in scope piping.

In its response dated July 24, 2013, the applicant stated that, based on plant-specific operating
experience, CP was installed on portions of the IP2 auxiliary feedwater/condensate buried
piping in early 2012 and CP is currently being installed on portions of the IP3 condensate
storage lines. The applicant also stated that, based on inspection results demonstrating limited
coating degradation and acceptable wall thickness indicated by ultrasonic testing (UT)
measurements, the applicant is evaluating whether installation of CP on IP2 service water
piping is necessary. The responses to specific RAl questions are as follows:

a)
b)

c)

CP surveys will be conducted at least once every 12 months.
The CP surveys will monitor the instant-off pipe-to-soil potentials.

CP availability will be determined by calculating the percent of time that the rectifiers are
in service (i.e., current output greater than zero volts or zero amps). Out-of-service time
for testing is not counted against the availability. The CP availability criterion is

85 percent or more.

CP effectiveness will be determined by measuring soil-to-pipe potential. The test points
are evaluated against an instant-off negative 850 mV relative to a copper/copper sulfate
reference electrode criterion. If a test point does not meet this criterion, it is evaluated
against a 100 mV polarization criterion, provided that the test location is evaluated for
the potential (adverse) influence of mixed metals. The CP effectiveness criterion is

80 percent or more of the test points meeting the above criteria.

Acceptance criteria are as follows:

* A soil-to-pipe instant-off negative 850 mV relative to a copper/copper sulfate
reference electrode criterion is the preferred acceptance criterion.

* The instant-on negative 850 mV relative to a copper/copper sulfate reference
electrode criterion will not be used.

* The 100 mV polarization criterion will be used when the instant-off negative 850 mV
is not met, subject to: (a) the effect of mixed metals is evaluated; (b) for new CP
system installations, the absence of exposed copper grounding is confirmed, and
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(c) for existing CP systems, corrosion monitoring probes may be installed near the
pipe to confirm adequate protection for the in-scope buried components.

* The use of alternative means for demonstrating CP effectiveness is not anticipated.

f) An upper voltage acceptance criterion of negative 1200 mV will be used for instant-off
measurements.

g) Rectifier current output, test station potential measurements, and rectifier voltage output
will be trended.

h) In regard to revising the LRA to reflect crediting the CP system as a preventive measure
for portions of the buried in-scope piping, the applicant stated:

The IPEC CP systems will not be credited as preventive measures
for the in-scope buried piping. CP systems installed to protect
license renewal in-scope buried piping will be used to minimize
corrosion in areas that have been found susceptible to corrosion
based on indirect inspections (i.e., guided wave inspections) or
testing (e.g., APEC [area potential—earth current] surveys). To
the extent they are proven effective, the CP systems at IPEC will
be considered in risk ranking to ensure that the in-scope buried
piping systems that are more susceptible to external corrosion
continue to receive a higher risk ranking when determining
inspection priority. Therefore, no revision to License Renewal
Application Sections A.2.1.5 and A.3.1.5 is necessary because
Entergy is not crediting the CP system as a preventive measure
for in-scope buried piping.

The staff finds the applicant’s response to RAI 3.0.3.1.2-4, Iltem (1), sections (a), (b), (c), (f),
and (g) acceptable, and portions of (d) and (e) acceptable, because the periodicity of CP
surveys, monitoring for instant-off pipe-to-soil potentials, an 85-percent availability criterion, an
80-percent effectiveness criterion, an upper voltage limit of negative 1200 mV, and the
parameters that will be trended are consistent with the guidance in LR-ISG-2011-03, and
therefore are sufficient to determine whether a CP system has performed adequately enough to
credit it for determining appropriate pipe inspection locations.

The staff did not find the applicant’s response to other portions of (d) and (e) acceptable
because, although LR-ISG-2011-03 allows the use of the 100 mV polarization criterion when the
effects of mixed potentials are minimal and the most anodic metal in the system is adequately
protected, the applicant did not provide a sufficient basis for how this will be determined. The
staff did not find the applicant’s response to section (h) acceptable because the program and
UFSAR supplement should reflect the purpose of the CP system (e.g., input for risk ranking of
inspection locations) and its acceptance criteria. By letter dated September 3, 2013, the staff
issued RAI 3.0.3.1.2-4a requesting that the applicant: (a) provide additional information related
to the use of corrosion rate monitoring devices and coupons if the 100 mV polarization criterion
will be used; (b) revise its Buried Piping and Tanks Inspection Program to reflect the purpose of
the CP system and its acceptance criteria; and (c) revise the UFSAR Supplement to reflect the
purpose of the CP system.
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In its response dated October 3, 2013, the applicant stated that for the purposes of crediting the
cathodic protection system, it will use the polarization potential of at least (i.e., more negative
than) -850 mV instant-off as the CP acceptance criterion as well as an upper voltage
acceptance criterion of -1200 mV. The applicant revised its Buried Piping and Tanks Inspection
Program to reflect the purpose of the CP system and include the acceptance criteria as
described above. The applicant also revised its UFSAR supplements to reflect the purpose of
the CP system.

The staff finds the applicant’s response to RAI 3.0.3.1.2-4a acceptable because: (a) the
applicant will only use the -850 mV instant-off criterion with an upper voltage acceptance
criterion of -1200 mV, (b) the program reflects the purpose of CP system and its acceptance
criteria, (c) the UFSAR Supplements reflect the purpose of the CP system, and (d) the
acceptance criteria and UFSAR Supplement program descriptions are consistent with the
guidance in LR-1ISG-2011-03. The staff’'s concerns described in RAIs 3.0.3.1.2 4, Item (1),
and 3.0.3.1.2-4a are resolved.

Operating Experience. The staff noted that exhibits filed in the evidentiary record during
hearings conducted in association with the Indian Point LRA described direct visual inspections
of recently excavated buried in-scope piping that detected rocks in the backfill in the vicinity of
piping. By letter dated June 12, 2013, the staff issued RAI 3.0.3.1.2 4, Item (2), requesting that
the applicant state what criteria will be used to conduct an extent-of-condition evaluation when
non-conforming backfill causes damage to coatings with base metal exposure, as discovered
during excavated direct visual inspections.

By letter dated July 24, 2013, the applicant stated that it had excavated and directly visually
examined more than two dozen buried pipe segments and that: (a) these inspections did not
indicate that “poor backfill quality or metal loss caused by external corrosion is a systemic issue
at IPEC”; (b) the direct visual inspections “have not revealed evidence of damage to pipe
coatings caused by rocks or debris in the backfill”; (c) during the inspection of three pipe
segments in October 2012, some small rocks (less than two inches in diameter) were found to
be in contact with the outer wrap of the buried pipe, but there was no associated damage; and
(d) December 2012 inspections also revealed some rocks in the backfill, but they were not in
contact with the pipe. The applicant also stated that if future inspections reveal significant
coating damage caused by nonconforming backfill, it will double the inspection sample size. If
adverse indications are found in the expanded inspection sample, the size of followup
inspections will be based on an extent-of-condition and extent-of-cause analysis (subject to the
extent of piping or tanks susceptible to the observed degradation mechanism). In addition, the
timing of the inspections will be based on the severity of the degradation and will be
commensurate with the consequences of a leak or loss of function from the affected pipe. The
applicant further stated that expanded sample inspections will be completed within the 10-year
interval in which the original adverse indication was identified.

The staff finds the applicant’s response to RAI 3.0.3.1.2 4, Item (2), acceptable because it is
consistent with the guidance in the “detection of aging effects” program element of
LR-ISG-2011-03, which ensures that an appropriate expansion of inspection is conducted when
adverse conditions are detected. The staff’'s concern described in RAI 3.0.3.1.2.4, Item (2), is
resolved.

UFSAR Supplement. As described above, the applicant revised LRA Sections A.2.1.5
and A.3.1.5 to describe the purpose of the CP system. The staff confirmed that these sections
are consistent with the guidance in LR-1ISG-2011-03.
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Conclusion. On the basis of its review of the applicant's response to RAIls 3.0.3.1.2-4

and 3.0.3.1.2-4a, and of the additional information provided by the applicant related to the
Buried Piping and Tanks Inspection Program, the staff finds that those program elements for
which the applicant claimed consistency with LR-ISG-2011-03 are consistent. The staff
concludes that the applicant has demonstrated that the effects of aging will be adequately
managed so that the intended function(s) will be maintained consistent with the current licensing
basis (CLB) for the period of extended operation, as required by 10 CFR 54.21(a)(3). The staff
also reviewed the UFSAR supplement for this AMP and concludes that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.1.9 One-Time Inspection Program
Summary of Technical Information in the Application. The applicant provided additional

information related to the One-Time Inspection Program after the issuance of Supplement 1 to
the SER. The additional information is discussed below in the “Staff Evaluation” section.

Staff Evaluation. The staff's evaluation of the applicant’s proposed One-Time Inspection
Program is documented in SER Section 3.0.3.1.9. By letter dated March 18, 2013, the applicant
revised LRA Section B.1.27, “One-Time Inspection,” to state that the inspection sample size will
be at least 20 percent of each material-environment population or a maximum of

25 components, which is consistent with the guidance in AMP XI.M32, “One-Time Inspection,”
in Revision 2 of the GALL Report. Previously, the sample size in the One-Time Inspection
Program was based on a method that demonstrates a 90-percent confidence that 90 percent of
the population does not experience degradation.

The staff finds the applicant’s revised sampling methodology acceptable because it is consistent
with the guidance in the GALL Report, Revision 2, for one-time inspections.

The staff noted that the applicant completed the one-time inspections for the One-Time
Inspection Program, and an NRC License Renewal Team Inspection included a review of the
One-Time Inspection Summary report, the completed inspection tracking matrix, and multiple
one-time inspection reports. In an NRC inspection report dated September 19, 2013, the
inspectors concluded that the applicant had completed all actions necessary for Commitment
No. 19 associated with this program.

Operating Experience. There are no changes or updates to this section of the SER.

UFSAR Supplement. There are no changes or updates to this section of the SER.

Conclusion. There are no changes or updates to this section of the SER.
3.0.3.1.13 Selective Leaching Program
Summary of Technical Information in the Application. The applicant provided additional

information related to the Selective Leaching Program after the issuance of Supplement 1 to the
SER. The additional information is discussed below in the “Staff Evaluation” section.

Staff Evaluation. The staff’'s evaluation of the applicant’s proposed Selective Leaching Program
is documented in SER Section 3.0.3.1.13. By letter dated March 18, 2013, the applicant revised
LRA Section B.1.33, “Selective Leaching,” to state that the inspection sample size will be at
least 20 percent of each material-environment population or a maximum of 25 components,
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which is consistent with the guidance in AMP XI.M33, “Selective Leaching of Materials,” in
Revision 2 of the GALL Report. Previously, the sample size in the Selective Leaching Program
was based on a method that demonstrates a 90-percent confidence that 90 percent of the
population does not experience degradation.

The staff noted that the guidance in the GALL Report, Revision 2, includes the revised sampling
criteria described by the applicant as well as a recommendation to focus inspections on
bounding or lead components most susceptible to aging because of time in service, severity of
operating conditions, and lowest design margin. The applicant’s revision to the Selective
Leaching Program did not include the additional recommendation to inspect components most
susceptible to aging. By letter dated June 12, 2013, the staff issued RAI 3.0.3.1.13-1 requesting
that the applicant state and justify the criteria that will be used to select the inspection locations
in the Selective Leaching Program.

In its response dated July 24, 2013, the applicant stated that inspections focus on the bounding
or leading components most susceptible to aging because of time in service, severity of
operating conditions, and lowest design margin. The applicant also stated that, where possible,
low-flow/stagnant areas, drains, and low points are inspected because these locations are
considered the most susceptible to aging effects.

The staff finds the applicant’s response acceptable because the applicant’s criteria for selecting
inspection locations are consistent with those in the updated staff guidance in the GALL Report,
Revision 2.

The staff noted that the applicant completed these one-time inspections for the Selective
Leaching Program, and an NRC License Renewal Team Inspection included a review of the
inspection sampling plan, results, and associated corrective actions. In an inspection report
dated September 19, 2013, the inspectors concluded that the applicant had completed all
actions necessary for Commitment No. 23 associated with this program.

Operating Experience. There are no changes or updates to this section of the SER.

UFSAR Supplement. There are no changes or updates to this section of the SER.

Conclusion. There are no changes or updates to this section of the SER.
3.0.3.2 Programs Consistent with the GALL Report with Exceptions or Enhancements

3.0.3.2.11 Metal-Enclosed Bus Inspection Program

Summary of Technical Information in the Application. LRA Section B.1.20, as modified by
letters dated May 6, 2013 and August 16, 2013, describes the Metal-Enclosed Bus (MEB)
Inspection Program as an existing program consistent with GALL Report aging management
program (AMP) XI.E4, “Metal Enclosed Bus,” with enhancements and exceptions.

The applicant stated that the following MEBs are included in the program:

* IP2 and IP3: 6.9 kilovolt (kV) bus between station auxiliary transformers and switchgear
buses 1 through 6

* IP3: 6.9 kV bus associated with the gas turbine substation
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* 1P2: 480 volt (V) bus associated with Substation A

* IP2 and IP3: 480 V bus between emergency diesel generators and switchgear buses 2A,
3A, 5A, and 6A

The applicant stated that the MEB Inspection Program includes the bus and bus connections,
the bus enclosure assemblies, and the bus insulation and insulators. In addition, the applicant
stated that a sample of the accessible bolted connections will be inspected for loose
connections. The applicant also stated that MEB enclosure assemblies will be inspected for
loss of material and elastomer degradation under the MEB Inspection Program instead of the
Structures Monitoring Program for external surfaces. The applicant further stated that the
internal parts of the MEB will be inspected for foreign debris, excessive dust buildup, evidence
of moisture intrusion, degradation of bus insulators and insulation. The applicant indicated that
the MEB inspection includes visual inspections as well as quantitative measurements such as
thermography and connection resistance measurements.

By letter dated May 6, 2013, the applicant made changes to the LRA Sections B.1.20

and A.2.1.19 and to Commitment No. 13 regarding the MEB Inspection Program. Specifically,
after further evaluation, the applicant concluded that the IP2 480 V bus associated with
Substation A is not required to start the diesel fire pump (DFP). The IP2 480 V bus was
originally included within the scope of license renewal as an enhancement to the MEB
Inspection Program element “scope of program” because it provides AC power used to charge
the DFP batteries. The applicant subsequently determined that the 480 V MEB is not used for
starting the DFP but only provides AC power to maintain the charge of the DFP batteries, and it
is the DFP batteries that deliver DC power for starting the DFP and provide power to the DFP
control system. In addition, the applicant stated that a loss of the 480 V bus initiates an
automatic start of the DFP using the DFP batteries. Based on its review, the applicant
concluded that the 480 V bus associated with Substation A does not perform a license renewal
intended function based on 10 CFR 54.4, “Scope,” and can be removed from the scope of the
MEB Inspection Program.

Staff Evaluation. The staff’'s evaluation of the applicant’'s MEB Inspection Program is
documented in SER Section 3.0.3.1.6. After the issuance of the SER, the applicant, by letter
dated May 6, 2013, proposed changes to Enhancement 1 of the MEB Inspection Program, as
described above.

The staff believed that the MEB associated with 480 V Substation A should remain within the
scope of license renewal because it provides AC power to the DFP battery chargers. The DFP
batteries start the DFP during fire events. Further, the staff was concerned that a failure of the
MEB to supply the DFP battery chargers could result in depletion of the batteries, which would
prevent the DFP from performing its license-renewal intended function.

The staff was also concerned that removal of the MEB associated with IP2 480 V Substation A
from the MEB Inspection Program might not be in accordance with the requirements of

10 CFR 54.4(a)(3), which requires, in part, that all SSCs relied on in safety analyses or plant
evaluations to perform a function that demonstrates compliance with the Commission's
regulation for fire protection (10 CFR 50.48, “Fire Protection”) be within the scope of license
renewal. This is reiterated in Section 2.1.3.1.3 of Revision 1 of NUREG-1800, “Standard
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Review Plan for Review of License Renewal Applications for Nuclear Power Plants,” which
includes the following example:

...if an NSR [nonsafety-related] diesel generator is required for safe shutdown
under the fire protection plan, the diesel generator and all SSCs specifically
relied upon for that generator to comply with NRC regulations shall be included
within the scope of license renewal under 10 CFR 54.4(a)(3). Such SSCs may
include, but should not be limited to, the cooling water system or systems relied
upon for operability, the diesel support pedestal, and any applicable power
supply cable specifically relied upon for safe shutdown in the event of a fire.

By letter dated July 17, 2013, the staff issued RAI 3.0.3.2.11-1 requesting that the applicant
provide further technical justification as to why the 480 V MEB associated with Substation A is
not relied on to demonstrate compliance with NRC regulations.

By letter dated August 16, 2013, the applicant stated the following to justify why 480 V MEB
associated with Substation A is not relied on for compliance with 10 CFR 50.48:

The IP2 diesel fire pump (DFP) serves as backup for the electric fire pumps in
the event the electric fire pumps can’t provide the pressure required for the
water-based fire protection systems. The DFP is designed with a number of
features, including auto start capability, to ensure its reliability. The DFP starts
automatically upon the following conditions.

1. Water pressure drop in the IPEC fire main water system
2. Loss of electrical supply to the DFP room or to the DFP auxiliaries

Alternating current (AC) power to the DFP room is provided by a 480 VAC feed
that utilizes cables and metal-enclosed bus (MEB) from Substation A, which is
owned and operated by Consolidated Edison Company. The 480 VAC feed
connects to a step-down transformer, which, in turn, is connected to a 120 VAC
lighting panel. The lighting panel provides 120 VAC power to the dual battery
charger located in the DFP controller panel.

Either of two batteries can start the DFP. The batteries are charged from the
engine alternator during DFP operation and by the battery charger during
standby conditions. The battery charger automatically maintains the charge on
the two batteries. A panel located in the central control room alerts the operators
if AC power is lost and if the DFP is running. The diesel fire pump will
automatically start as sensed by loss of Feeder 13W84, Substation A, or loss of
AC power to the charger.

Thus, by design, in its normal alignment, a failure of the power source to the
battery charger will not prevent the diesel fire pump (DFP) from performing its
intended function. Loss of AC power to the battery charger actuates an
automatic start of the DFP using the energy stored in the batteries. Prior to a
loss of the power source to the battery charger, the batteries will be in a charged
state capable of starting the DFP. They will not be “depleted and unable to
perform their intended function.”
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The components that provide power to the battery charger, including the

480 VAC metal-enclosed bus, are not relied on to demonstrate compliance with
the Commission's regulation for fire protection (10 CFR 50.48). Therefore, those
components do not perform a license renewal intended function as defined in

10 CFR 54.4. As stated above, the batteries, and not the incoming AC power
supply, are relied upon to provide power to start the diesel fire pump (DFP)
engine upon a valid demand for DFP operation in the event of a fire. After the
DFP engine starts, its electrical power needs are met by an engine-driven
alternator, which also provides power to maintain the charge on the batteries. In
short, because the nonsafety-related AC power source (including feeder,
substation, electrical breakers and metal-enclosed bus) is not relied upon to start
or run the DFP, its failure will not prevent the DFP from performing its license
renewal intended function.

Entergy performs routine testing and monitoring associated with the DFP. On a
weekly basis, Entergy checks the battery bank voltage and measures the
electrolyte levels to ensure that the individual cells are charged. On a monthly
basis, Entergy starts the DFP using the batteries and runs it for at least

30 minutes. As part of the monthly test, Entergy confirms that the operators
receive an alarm indicating the engine is running. An alternate battery bank is
selected for starting the DFP for each monthly test. In addition, Entergy initiates
a loss of power to the battery charger once a year to test the auto-start feature of
the DFP. This test also confirms that the operators receive the charger failure
alarm. IPEC administrative controls regarding fire system impairments specify
the required actions, time frames, and compensatory measures to restore
non-functional (impaired) fire protection equipment. Any condition that would
challenge the ability of the DFP to automatically start from its normal standby
condition (i.e., from the fully charged battery bank(s)) would render the DFP
non-functional (impaired) and require corrective actions to restore the DFP in
seven days. This provides additional assurance that the batteries are always
fully charged and available to perform their intended function in supporting the
auto start capability of the DFP.

The staff finds that the DFP serves as backup for the electric fire pumps and is relied on to
demonstrate compliance with NRC fire-protection regulations. However, the DFP does not
specifically rely on the 480 V bus or battery charger to demonstrate compliance with

10 CFR 50.48 regulations. Further, the applicant’s stated weekly DFP and battery-bank
operability testing provides an additional means to ensure that the batteries are fully charged.
The monthly testing includes starting and running the DFP and verification of battery voltage
and electrolyte level. The DFP monthly test uses the batteries and confirms the DFP control
room alarms (i.e., the DFP is running). The DFP testing also includes starting the DFP using
alternate battery banks for each monthly test. DFP functional tests are performed every

18 months and include verification that the DFP starts on the autostart signal with confirmation
of charger failure alarms. Control room alarms indicate when AC power is lost and when the
DFP is running. The DFP will automatically start on the loss of 480 V MEB and loss of power to
the charger. DFP battery inspections are also performed every 18 months. Therefore, the staff
concludes, in accordance with the guidance of SRP-LR Section 2.1.3.1.3, that the IP2 480

V MEB associated with Substation A does not perform a license-renewal intended function and
does not require aging management in accordance with 10 CFR 54.4(a)(3). The staff’'s concern
described in RAI 3.0.3.2.11-1 is resolved.
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Based on its audit, and review of the applicant’s response to RAI 3.0.3.2.11-1, the staff finds
that program elements one through six for which the applicant claimed consistency with the
GALL Report are consistent with the corresponding program elements of GALL Report

AMP XI.E4, “Metal Enclosed Bus.” In addition, the staff reviewed the revised enhancement
associated with the “scope of program” program element and finds that the removal of the MEB
associated with Substation A from the “scope of program,” is appropriate.

Operating Experience. There are no changes or updates to this section of the SER.

UFSAR Supplement. By letter dated May 6, 2013, the applicant revised LRA Section A.2.1.19
to remove the IP2 480 V bus associated with Substation A. The change is consistent with the
removal of the MEB from the “scope of program” program element in LRA Section B.1.20,
“Metal-Enclosed Bus Inspection Program.” The applicant also revised Commitment No. 13 to
reflect the change in the MEB Inspection Program’s license renewal scope.

The staff reviewed the revisions and finds them acceptable because, as described previously,
the DFP does not specifically rely on the IP2 480 V bus associated with Substation A to perform
a license-renewal intended function; therefore, the 480 V bus associated with Substation A is
not required to be within the scope of license renewal under 10 CFR 54.4(a)(3). Therefore, the
UFSAR supplement for the MEB Inspection Program is consistent with the corresponding
program description in SRP-LR Table 3.0 1.

The staff finds that the information in the UFSAR supplement, as amended by letter dated
May 6, 2013, is an adequate summary description of the program.

Conclusion. There are no changes or updates to this section of the SER.
3.0.3.2.15 Structures Monitoring Program
Summary of Technical Information in the Application. The applicant provided additional

information related to the Structures Monitoring Program after the issuance of SSER 1 in
two separate letters.

In a letter dated May 6, 2013, the applicant stated that in Amendment 5 to the LRA, which
included an annual update to the LRA, aging management review results for sump screens,
strainers, and flow barriers in the Structures Monitoring Program were revised as a result of a
material change from carbon steel to stainless steel. According to the GALL Report, aging
management is not required for material made from stainless steel in an air-indoor uncontrolled
environment. Therefore, the annual update showed for “sump screens, strainers and flow
barriers” that there were no aging effects requiring management (AERM) and no AMP was
necessary. Amendment 5 updated tables in Sections 2 and 3 of the LRA, but did not update
Appendix A, Appendix B, or the NRC commitment list. Accordingly, in the May 6, 2013, letter,
the applicant updated Appendix A, Appendix B, and Commitment No. 25 to eliminate sump
screens, strainers, and flow barriers from the scope of the Structures Monitoring Program.

In a letter dated May 14, 2013, the applicant provided an update to additional information that
was previously provided in a letter dated November 6, 2008. The applicant stated that as a
result of additional research with respect to methods available for detection of leaks in
water-filled structures, the action plan, as identified and documented previously in the SER for
Unit 2 refueling cavity repair, was changed and a new course of action formulated based on
new acoustic monitoring capabilities that have been successful at other facilities. As a result of
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a change in plans, the Instacote material was not applied to seal the refueling cavity liner walls
and floors, nor was any repair work performed in 2010 or 2012. The applicant further stated
that this change in plans does not affect the associated Commitment No. 36, which is to perform
a one-time inspection and evaluation of the Unit 2 reactor cavity before the period of extended
operation. Also, additional core bores will be taken and a sample of the leakage water will be
analyzed if the leakage has not stopped before the end of the first 10 years of the period of
extended operation.

The applicant performed acoustic monitoring during the spring 2012 outage and identified

five areas of leakage. According to the new action plan, the applicant will prepare a
modification package to repair the Unit 2 reactor cavity liner and will initiate weld repairs to the
Unit 2 cavity liner starting during the 2014 outage. The repairs may occur during multiple
refueling outages.

Staff Evaluation. The staff's evaluation of the applicant’s proposed Structures Monitoring
Program is documented in Section 3.0.3.2.15 of the SER. The staff noted that GALL Report
Item 111.B1-3.TP-8 indicates that an AMP is not necessary for stainless steel material in an
air-indoor environment. Therefore, the staff determined that deletion of the stainless steel sump
screens, strainers, and flow barriers located in the indoor air environment from the Structures
Monitoring Program, as identified in the May 6, 2013, letter, is acceptable.

Operating Experience. The staff reviewed the proposed changes to the action plan regarding
the reactor cavity leakage as described in the May 14, 2013, letter. The staff found the change
in action plan for detecting and repairs of reactor cavity liner plate welds acceptable because
the applicant has used a new technology (acoustic monitoring) to locate the defective weld
locations during the 2012 refueling outage and plans to repair the welds starting during the
2014 refueling outage. Coating the liner plate with Instacote is not a permanent solution to
prevent leakage through the defective welds. In addition, this change in plans does not affect
Commitment No. 36, which states that the applicant will perform a one-time inspection and
evaluation of a sample of potentially affected IP2 refueling cavity before September 28, 2013, to
assess the condition of concrete and reinforcing steel in the cavity wall in an area that is
susceptible to exposure to borated water leakage. Commitment No. 36 also states that the
applicant will take additional core bore samples if the leakage is not stopped and the leakage
fluid will be sampled before the end of the first 10 years of the period of extended operation.

UFSAR Supplement. In LRA Sections A.2.1.35 and A.3.1.35, the applicant provided the
UFSAR supplement for the Structures Monitoring Program. In a letter dated May 6, 2013, the
applicant deleted sump screens, strainers, and flow barriers from the list of structures and
components that require aging management in LRA Sections A.2.1.35 and A.3.1.35, and
Commitment No. 25. The staff finds this change acceptable because stainless steel sump
screens, strainers, and flow barriers do not require aging management.

Conclusion. There are no changes or updates to this section of the SER.
3.0.3.3 Programs Not Consistent with or Not Addressed in the GALL Report

3.0.3.3.9 Reactor Vessels Internals

Summary of Technical Information in the Application. LRA Section B.1.42, submitted in
Reference 5, describes the RVI Program as a new plant-specific program. The RVI Program
manages aging of all RVI components within the scope of license renewal for IP2 and IP3.
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According to Tables 3.1.2-2-IP2 and 3.1.2-2-IP3, all RVI components are made from either
stainless steels or nickel-based alloys and are exposed to environments consisting of treated
borated water, treated borated water > 140 °F, or treated borated water > 482 °F, and the
components may also be exposed to neutron fluence. The AERMs are change in dimensions,
cracking, loss of material, loss of preload, and reduction of fracture toughness.

The RVI Program is based on MRP-227-A (Ref. 3). The RVI Program relies mainly on
inspections conducted using visual, volumetric, and surface examination techniques. The
inspection schedules and techniques are consistent with the guidance of MRP-227-A for RVI
designed by Westinghouse. However, the RVI Program also credits preventive actions under
the “Water Chemistry Control—Primary and Secondary Program.” By letter dated

September 28, 2011 (Ref. 6), the applicant submitted a detailed RVI Inspection Plan intended to
fulfill LRA Commitment No. 30, which required submittal of the detailed RVI program
implementing the industry program no later than 2 years before the start of the period of
extended operation (which began on September 28, 2013, for IP2). The applicant stated that
the September 28, 2011, RVI Inspection Plan is consistent with the staff’s safety evaluation (SE)
of MRP-227 dated June 22, 2011. The applicant submitted a revised RVI AMP and a revised
RVI Inspection Plan as Attachments 1 and 2 to its letter dated February 17, 2012, (Ref. 5); the
applicant stated that these reflect the issuance of MRP-227-A. The February 17, 2012, RVI
AMP revised the RVI AMP contained in LRA Amendment 9 dated July 14, 2010, and the RVI
Inspection Plan replaced the September 28, 2011, RVI Inspection Plan; therefore, the staff
based its review on the February 17, 2012, submittal. The staff's evaluation of the RVI
Inspection Plan is contained in Section 3.0.3.3.10 of this SER supplement.

Staff Evaluation. Typically, for plant—specific AMPs, the staff reviews program elements one
through six of the applicant’s program against the acceptance criteria for the corresponding
elements as stated in Section A.1.2.3 of Revision 1 of the SRP-LR. The staff’s review generally
focuses on how the applicant’s program manages aging effects through the effective
incorporation of these program elements.

After the submittal of MRP-227 and before the issuance of the safety evaluation (SE) on
MRP-227, Revision 2 of the GALL Report was issued, providing new AMR line items and aging
management guidance in AMP XI.M16A, “PWR Vessel Internals.” This AMP was based on staff
expectations for the guidance to be provided in MRP-227-A. Because Revision 2 of the GALL
Report was published before the issuance of the final SE for MRP-227-A, the staff published
LR-1ISG-2011-04, “Updated Aging Management Criteria for Reactor Vessel Internal Components
for Pressurized Water Reactors” (Ref. 7), which modifies the guidance of AMP XI.M16A to be
consistent with MRP-227-A.

Therefore, because LR-ISG-2011-04 represents the most recent staff guidance for RVI
programs, the staff used LR-ISG-2011-04 as guidance in performing its review of the elements
of the RVI AMP rather than relying on the generic guidance of SRP-LR, Revision 1,

Section A.1.2.3. The staff's review of the “corrective actions,” “confirmation process,” and
“administrative controls” programs elements are documented in Section 3.0.4 of Vol. 2 of the
SER (Ref. 8). However, the applicant included some information for these elements specific to
the RVI AMP, so the staff evaluation of the information specific to the RVI AMP is included in
the appropriate subsection of this SER supplement.

Scope of Program. LRA Section B.1.42 states that the program scope is based on the
MRP-227-A guidelines and that the categorization of components for Westinghouse pressurized
water reactors (PWRs) as presented in MRP-227-A applies to the IP2 and IP3 vessel internals.
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The applicant also indicated that the component inspections identified in Tables 4-3 and 4-6 of
MRP-227-A for Primary and Expansion group components define the scope of the IP2 and

IP3 RVI Program inspections. Components in Table 4-9 of MRP-227-A subject to aging
management by existing programs are also included in the program scope. RVI components
that are not included in Table 4-3, 4-6, or 4-9 are considered to be within the program scope but
require no specific inspections.

The staff reviewed the applicant’s description of the “scope of program” program element
against the criteria of Section XI.M16A of LR-ISG-2011-04, which recommend that the
components to be inspected, inspection methods, and inspection schedules be based on
MRP-227-A. LR-ISG-2011-04 also notes that Section XI, “Inservice Inspection of Nuclear Power
Plant Components,” of the ASME Boiler and Pressure Vessel Code (“ASME Code”) includes
inspection requirements for PWR removable core support structures in Table IWB-2500-1,
Examination Category B-N-3, which are in addition to any inspections that are implemented in
accordance with MRP-227-A.

The staff reviewed Tables 3.1.2-2-IP2 and 3.1.2-2-IP3 in LRA Amendment 9 (Ref. (1) to confirm
that the components within the scope of the program are consistent with MRP-227-A. The staff
notes that the component descriptions in the AMR table are different in some cases from the
terminology used in MRP-227-A. However, Table 5-1 of the RVI Inspection Plan (Ref. 5)
provides cross-references of the component names from LRA Amendment 9 to the component
names from MRP-227-A’s Primary, Expansion, and Existing Programs components for RVI
designed by Westinghouse. The staff's review of Table 5-1 of the RVI Inspection Plan confirms
that all of the components in these categories from MRP-227-A have an equivalent in the AMR
tables of LRA Amendment 9. In addition, Tables 5-2, 5-3, and 5-4 of the RVI Inspection Plan
are essentially identical to Tables 4-3, 4-6, and 4-9 of MRP-227-A with respect to the
components to be inspected, inspection methods, and inspection schedules for RVI
components in the Primary, Expansion, and Existing Programs inspection categories. Because
the AMR line items in Table IV.B2, “Reactor Vessel, Internals, and Reactor Coolant System—
Reactor Vessel Internals (PWR)—Westinghouse,” in LR-1ISG-2011-04 are consistent with MRP
227-A, conformance of the AMR tables to MRP-227-A means that the components within the
scope of the program are also consistent with LR-ISG-2011-04.

LRA Section B.1.42 also confirms that the components to be inspected and the nondestructive
examination (NDE) methods are consistent with MRP-227-A.

Based on its review of the LRA and Reference 5, the staff finds that the scope of the IP2 and
IP3 RVI Program meets the criteria of Section X1.M16A of LR-ISG-2011-04 and is therefore
acceptable.

Preventive Actions. LRA Section B.1.42 states that the RVI Program is a condition monitoring
program that does not include preventive actions. However, the applicant credits the Water
Chemistry Control—Primary and Secondary Program with minimizing the potential for loss of
material, stress corrosion cracking (SCC), primary water stress corrosion cracking (PWSCC),
and irradiation-assisted stress corrosion cracking (IASCC). The applicant also noted that both
IP units implemented a low leakage core loading pattern within the first 30 years of operation
and that there have been no design changes to the RVI beyond those identified in industry
guidance or recommended by Westinghouse.

The staff reviewed the applicant’s description of the “preventive actions” program element
against the criteria of Section XI.M16A of LR-ISG-2011-04, which states that the MRP-227-A
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relies on PWR water chemistry control to prevent or mitigate aging effects that can be induced
by corrosive aging mechanisms (e.g., loss of material induced by general corrosion, pitting
corrosion, crevice corrosion, or stress corrosion cracking or any of its forms (SCC, PWSCC, or
IASCC)). Section XI.M16A of LR-ISG-2011-04 further states that reactor coolant water
chemistry is monitored and maintained in accordance with the Water Chemistry Program, as
described in GALL AMP XI.M2, “Water Chemistry.”

LRA Section B.1.41 described the existing Water Chemistry Control—Primary and Secondary
Program as consistent with Chapter XI.M2, “Water Chemistry,” of Revision 1 of the GALL
Report, with enhancement. The staff's evaluation of the Water Chemistry Control Program is
documented in Section 3.0.3.2.17 of the SER (Ref. 8), in which the staff agreed with the
applicant’s assertion that the program was consistent with the GALL Report, Revision 1.

The staff finds the applicant’s “preventive actions” program element to be adequate because it
meets the criteria of Section XI.M16A of LR-ISG-2011-04 for this program element that reactor
coolant water chemistry be monitored and maintained in accordance with the Water Chemistry
Program, which (as noted above) is consistent (with enhancement) with the corresponding
GALL program.

Based on its review of the LRA, the staff finds that the criteria for the preventive actions of
Section XI.M16A of LR-ISG-2011-04 are met; therefore, this program element is acceptable.

Parameters Monitored/Inspected. LRA Section B.1.4.2 states that the RVI Program will monitor
the effects of aging on the intended functions of the internals through periodic and conditional
examinations and other aging management methods, as required. LRA Section B.1.4.2 states
that the component inspections identified in MRP-227-A Tables 4-3 and 4-6 (for Primary and
Expansion group components respectively) set forth the parameters monitored by the Indian
Point Energy Center (IPEC) RVI Program inspections; it further states that the program will use
NDE techniques to detect loss of material through wear; identify changes in dimension due to
void swelling and irradiation growth, distortion, or deflection distortion of components; and locate
cracks induced by SCC, PWSCC, IASCC, or fatigue/cyclical loading. LRA Section B.1.42 also
indicated the following with regard to specific NDE techniques used to detect specific aging
effects:

* Loss of preload, due to thermal and irradiation-enhanced stress relaxation or creep, is
indirectly monitored by inspecting for gross surface conditions that may indicate
loosening in applicable bolted, fastened, keyed, or pinned connections.

» The reduction of fracture toughness, induced by either thermal aging (thermal
embrittiement (TE)) or neutron irradiation embrittlement (IE), is indirectly monitored by
using visual or volumetric examination techniques to monitor for cracking in the
components and by applying applicable reduced fracture-toughness properties in flaw
evaluations where this is warranted.

* Visual examinations (VT-3) will be used to detect wear and detect distortion or cracking
through indications such as gaps or displacement along component joints and broken or
damaged bolt locking systems.

» Direct measurements of spring height will be used to detect distortion of the internals
hold down spring.
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* Enhanced visual examinations (EVT-1) will be used to detect broken components and
crack-like surface flaws of components and welds.

* Volumetric (ultrasonic) examinations will be used to locate cracking of bolting.

The staff reviewed the applicant’s “parameters monitored/inspected” program element against
the criteria of LR-1ISG-2011-04 Section XI.M16A, which recommends that for plants with RVI of
Westinghouse design, the RVI Program should meet the parameters monitored/inspected
criteria consistent with the applicable tables in Section 4, “Aging Management Requirements,” of
MRP-227-A. The staff verified that the parameters monitored and inspected and the methods
identified by the applicant are consistent with the parameters monitored and the inspection
methods from MRP-227-A Tables 4-3 and 4-6. In addition, Tables 5-2, 5-3, and 5-4 of the
applicant’s RVI Inspection Plan provide information for the components in the three inspection
categories (Primary, Expansion, and Existing Programs), which include the applicability

(e.g., to IP2 and/or IP3), aging effects to be looked for, linked components for Primary and
Expansion components, and the associated examination techniques, examination frequencies,
and required examination coverage. The staff notes that these tables are essentially identical to
Tables 4-3, 4-6, and 4-9 of MRP-227-A.

Based on its review of the LRA and Reference 5, the staff finds the applicant’s description of the
“parameters monitored/inspected” program element to be acceptable because it is consistent
with the criteria of LR-ISG-2011-04 Section XI.M16A, which cites the guidance of MRP-227-A.

Detection of Aging Effects. LRA Section B.1.42 states that the RVI Program will detect
cracking, loss of material, reduction of fracture toughness, loss of preload, and dimensional
changes (distortion) of vessel internals components in accordance with the specific provisions of
MRP-227-A. LRA Section B.1.42 further states that the NDE systems (i.e., the combinations of
equipment, procedure, and personnel) used to detect these aging effects will be qualified in
accordance with MRP-228, “Materials Reliability Program: Inspection Standard for PWR
Internals,” and that the RVI Program will conduct inspections of Primary group components as
delineated in MRP-227-A Table 4-3. Additionally, LRA Section B.1.42 states that indications
from EVT-1 or UT inspections may result in additional inspections of Expansion group
components, as determined by Expansion criteria delineated in MRP-227-A Table 5-3. LRA
Section B.1.42 further states that the relationships between Primary group component
inspection findings and additional inspections of Expansion group components are as described
in MRP-227-A Table 4-6.

Based on its review of the RVI Inspection Plan (Ref. 5), the staff found that the information in
Table 5-2 for each Primary inspection category item and Table 5-3 for each Expansion
inspection category item, including the effect/mechanism inspected for, the examination
method/frequency, and the required examination coverage, is consistent with MRP-227-A
Table 4-3 (for Primary inspection category items) and Table 4-6 (for Expansion inspection
category items).

With respect to detection of aging effects, LR-ISG-2011-04, Chapter X1.M16A states, in part,
that the inspection methods are defined and established in Section 4 of MRP-227-A and that
standards for implementing the inspection methods are defined and established in MRP-228.
LR-ISG-2011-04 also describes the inspection methods to be used for detection of various
aging mechanisms, all of which are consistent with MRP-227-A. LR-ISG-2011-04 states that
inspection coverages for Primary and Expansion RVI components are implemented consistent
with Sections 3.3.1 and 3.3.2 of Revision 1 of the NRC’s SE for MRP-227. However, the staff
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notes that these minimum inspection coverage requirements were incorporated in MRP-227-A
as required by Condition 4 of Revision 1 of the staff’s final SE for MRP-227. Therefore,
consistency with MRP-227-A Section 4 will ensure that this recommendation is met.

For the Primary and Expansion group components, the staff finds that the applicant’s program
will meet the criteria of LR-1ISG-2011-04 Section X1.M16A because the applicant’s program will
conduct inspections of these components in accordance with MRP-227-A Tables 4-3 and 4-6.
In addition, based on the staff’s review of Tables 5-2 and 5-3 from the RVI Inspection Plan

(Ref. 5), the item, aging effect/mechanism, examination methods, examination coverage, and
schedules (including reexamination frequency) described are consistent with the corresponding
information for Primary and Expansion inspection category components in Tables 4-3 and 4-6 of
MRP-227-A, with no additional plant-specific components. The staff found, based on its review
of the applicant’s response to Applicant/Licensee Action Item (A/LAI) 2 from the final SE for
MRP-227, Revision 0, detailed in Section 3.0.3.3.9.3, that no components required inspection in
the Primary or Expansion categories other than those recommended in MRP-227-A. Further,
because the applicant’s RVI Program states that the NDE systems (i.e., the combinations of
equipment, procedure, and personnel) used to detect these aging effects will be qualified in
accordance with MRP-228, this criterion of LR-ISG-2011-04 Section XI.M16A is met.

Based on its review of the LRA and Reference 5, the staff finds the applicant’s description of the
“detection of aging effects” program element to be acceptable because the components to be
inspected as Primary and Expansion components, the NDE methods, the schedule, and the
qualification of NDE systems are consistent with MRP-227-A and MRP-228, as recommended
in LR-1ISG-2011-04 Section X1.M16A.

Monitoring and Trending. LR-ISG-2011-04 Section XI.M16A recommends using the methods of
MRP-227 Section 6 for monitoring, recording, evaluating, and trending the data from the
program inspection results. MRP-227 Section 6 includes recommendations for flaw depth sizing
and for crack growth determinations as well as for performing applicable limit load, linear elastic,
and elastic-plastic fracture analyses of relevant flaw indications. LR-ISG-2011-04

Section XI.M16A also states that “examination and re-examinations that are implemented in
accordance with MRP-227-A, together with the criteria of MRP-228 for inspection
methodologies, inspection procedures, and qualification of inspection personnel, provide timely
detection, reporting, and implementation of corrective actions for the aging effects and
mechanisms managed by the program.”

Section 7 of the AMP, “Corrective Actions,” states that any detected condition that fails to meet
the examination acceptance criteria must be processed through the corrective action program.
Section 7 further states that (1) example methods for analytical disposition of unacceptable
conditions are discussed or cited in Section 6 of MRP-227-A and (2) the evaluation methods
include recommendations for flaw depth sizing and for crack growth determinations as well for
performing applicable limit load, linear elastic, and elastic-plastic fracture analyses of relevant
flaw indications. Section 7 further states that these methods or other NRC-approved evaluation
methods may be used. However, in the staff’s final SE for MRP-227, Revision 0 (Ref. 9), the
staff noted that in an RAI response, EPRI stated that topical report WCAP-17096-NP, “Reactor
Internals Acceptance Criteria Methodology and Data Requirements” (Ref. 10), is the document
that will be used as the framework to develop those generic and plant-specific evaluations
triggered by findings in the RVI examinations, and also that the staff is currently reviewing
WCAP-17096-NP, Revision 2. In RAI 4, the staff therefore requested that the applicant clarify
whether the IPEC RVI Program will use the guidance of WCAP-17096-NP, Revision 2, for
evaluating the acceptability of relevant conditions found by the inspection conducted under the
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RVI Inspection Plan. In its response to RAI 4 by letter dated June 14, 2012 (Ref. 4), the
applicant indicated that it plans to use the guidance of WCAP-17096-NP, Revision 2, for
evaluating the acceptability of relevant conditions found by the inspections conducted under the
RVI Inspection Plan. RAl 4 is, therefore, resolved.

The applicant stated in the “Detection of Aging Effects” section of the RVI Program that “[t]he
NDE system (i.e., the combinations of equipment, procedure, and personnel) used to detect [the
relevant] aging effects will be qualified in accordance with MRP-228.” Therefore, the staff finds
that this criterion of LR-ISG-2011-04 Section XI.M16A is met.

LR-ISG-2011-04 also states that the program applies applicable fracture toughness properties,
including reductions for thermal aging or neutron embrittlement, to the flaw evaluations of the
components in cases in which cracking is detected in a RVI component and is extensive enough
to warrant a supplemental flaw-growth or flaw-tolerance evaluation. The staff notes that
MRP-227-A Section 6 provides guidance on the fracture toughness properties to be used.
Therefore, the staff finds that the applicant’'s AMP meets this criterion because it will follow the
recommendations of MRP-227-A Section 6.

LR-1SG-2011-04 also states that (1) “[flor singly represented components, the program includes
criteria to evaluate the aging effects in the inaccessible portions of the components and the
resulting impact(s) on the intended function(s) of the components,” and (2) “[flor redundant
components (such as redundant bolts, screws, pins, keys, or fasteners, some of which are
accessible to inspection and some of which are not accessible to inspection), the program
includes criteria to evaluate the aging effects in the population of components that are
inaccessible to the applicable inspection technique and the resulting impact on the intended
function(s) of the assembly containing the components.” In the SE for MRP-227, the staff found
that MRP-227 adequately addresses inaccessible locations provided that Condition 4 of the SE
is met, which required that the percentage of the total (inaccessible plus accessible) area or
population that must be inspected is 75 percent. This recommendation is implemented in
Primary and Expansion category component inspections specified in Tables 5-2 and 5-3 of the
RVI Inspection Plan (Ref. 5). Because the applicant's AMP will implement the inspection
coverage and sampling recommendation, which are incorporated in the tables in Section 4.0 of
MRP-227-A, the staff finds that this recommendation of LR-ISG-2011-04 is met.

Based on its review of the LRA, the staff finds the applicant’s description of the “monitoring and
trending” program element acceptable because the AMP is consistent with the criteria of
LR-ISG-2011-04 Section XI.M16A for this element.

Acceptance Criteria. LRA Section B.1.42, in the “Acceptance Criteria,” section, states that the
RVI Program acceptance criteria are from Section 5 of MRP-227-A. LRA Section B.1.42 further
states that Table 5-3 and Sections 5-1 through 5-3 of MRP-227-A provide the acceptance
criteria for inspections of the Primary and Expansion group components and that the criteria for
expanding the examinations from the Primary group components to include the Expansion
group components are also delineated in MRP-227-A, Table 5-3. Finally, LRA Section B.1.42
states that the examination acceptance criteria include (i) specific, descriptive, relevant
conditions for the visual (VT-3) examinations; (ii) requirements for recording and dispositioning
surface breaking indications that are detected and sized for length by the enhanced visual
(EVT-1) examinations; (iii) requirements for system-level assessment of bolted assemblies with
unacceptable volumetric UT examination indications that exceed specified limits, and

(iv) requirements for fit up limits on physical measurements of the hold-down springs.
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The staff compared the applicant’s proposed acceptance criteria to the guidance of
LR-1ISG-2011-04 Section XI.M16A, which recommends that Section 5 of MRP-227-A
(specifically Table 5-3 for Westinghouse-designed RVI) provides the specific examination and
flaw evaluation acceptance criteria for the Primary and Expansion Component examinations.
The staff finds the applicant’s reference to Section 5 and Table 5-3 of MRP-227-A to be
acceptable because it meets the criteria of LR-1ISG-2011-04.

For baffle-former bolts, MRP-227-A Table 5-3 states that the examination acceptance criteria for
the UT shall be established as part of the examination’s technical justification (TJ). MRP-228
provides additional guidance on preparation of TJs. However, the IP2 and IP3 RVI Program
does not indicate whether a TJ has been or will be developed for the baffle-former bolts.
Therefore, in RAI 5, the staff requested that the applicant submit a TJ for the IP2 and

IP3 baffle-former bolts or discuss the plans and schedule for development of the TJ and
submission to the NRC.

In its response to RAI 5 by letter dated June 14, 2012 (Ref. 4), the applicant indicated that it had
not developed the TJ yet because the MRP-227-A inspection requirements for baffle-former
bolts specify that the inspections must be completed by 35 EFPY (effective full-power years),
which is expected to be reached in 2019 for IP2 and in 2021 for IP3. The applicant indicated
that the TJ would be completed by 6 months before the inspection. The staff found the
applicant’s response to RAI 5 acceptable because the inspection schedule is consistent with
MRP-227-A and it clarified that the TJ will be developed before the inspection. In addition, the
staff determined that it does not need to review the TJ to make a safety finding on the
applicant's AMP because (1) MRP-227-A and the staff’s final SE for MRP-227, Revision 0 do
not specify that TJs must be submitted for staff review and approval; (2) UT examinations of
baffle-former bolts have been performed since the late 1990’s, thus, there is reasonable
assurance that these examinations can be implemented effectively at IP2 and IP3; and (3)
finalizing the TJ closer to the date of the inspection will allow for the latest UT technology and
lessons learned from previous baffle-former bolt examinations to be incorporated. The staff’s
concern in RAI 5 is therefore resolved.

Based on its review of the LRA, the staff finds the applicant’s description of the “acceptance
criteria” program element acceptable because the acceptance criteria will be in accordance with
the MRP-227-A recommendations, thus meeting the guidance of LR-1ISG-2011-04

Section X1.M16A.

Corrective Actions. The applicant’s description of the corrective actions attribute of the program
includes the following elements:

» Conditions adverse to quality such as failures, malfunctions, deviations, defective
material and equipment, and nonconformances are promptly identified and corrected.

» In the case of significant conditions adverse to quality, measures are implemented to
ensure that the cause of the nonconformance is determined and that corrective action is
taken to preclude recurrence.

* In addition, the cause of the significant condition adverse to quality and the corrective
action implemented is documented and reported to appropriate levels of management.

* The Entergy Quality Assurance Program (under Appendix B, “Quality Assurance Criteria
for Nuclear Power Plants and Fuel Reprocessing Plants,” to 10 CFR Part 50, “Domestic
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Licensing of Production and Utilization Facilities”), including relevant corrective action
controls, applies to the RVI Program. Any detected condition that fails to meet the
examination acceptance criteria must be processed through the corrective action
program.

* The evaluation methods include recommendations for flaw depth sizing and for crack
growth determinations as well for performing applicable limit load, linear elastic, and
elastic-plastic fracture analyses of relevant flaw indications.

» Example methods for analytical disposition of unacceptable conditions in Section 6 of
MRP-227 or other demonstrated and verified alternative methods may be used.

» The alternative of component repair and replacement of PWR internals is subject to the
applicable requirements of Section XI of the ASME Code.

The staff reviewed the applicant’s proposed corrective actions element for the RVI Program and
finds that it meets the criteria of LR-1ISG-2011-04 Section XI.M16A. In particular,

LR-ISG 2011-04 recommends processing any unacceptable conditions through the plant’s
corrective action program. The applicant’s description of the corrective actions attribute
includes provisions to use the methodologies in Section 6 of MRP-227-A or other acceptable
alternatives to analytically disposition unacceptable conditions, which is consistent with
LR-ISG-2011-04. In RAI 4, the staff requested additional information on the applicant’s use of
the methodology of WCAP-17096-NP for analytically dispositioning unacceptable conditions
(see evaluations of the “Monitoring and Trending” and “Acceptance Criteria” AMP elements for
the staff’s evaluation of this issue). The applicant also indicated that if component repair or
replacement are performed, these activities will meet the applicable requirements of Section Xl
of the ASME Code, which is also consistent with the criteria of LR-ISG-2011-04. The staff
therefore finds the corrective actions element of the applicant’s program to be acceptable.
LR-ISG-2011-04 Section XI.M16A also allows the option of using previously approved
alternative corrective action bases. However, the applicant did not cite any such bases.

Additionally, the staff's review and acceptance of the IPEC generic corrective actions process is
documented in Section 3.0.4 of THE SER (Ref. 8).

Based on its review of the LRA, the staff finds the applicant’s “corrective actions” program
element acceptable because the description is consistent with the criteria of LR-1ISG-2011-04
Section XI.M16A for this program element.

Confirmation Process. The applicant referred to Section B.0.3 of the LRA for a description of
this attribute. This attribute is generic for all the IPEC AMPs.

The staff's review and acceptance of the applicant’s confirmation process is documented in
Section 3.0.4 of NUREG-1930 (Ref. 8).

Regarding the Confirmation Process, LR-ISG-2011-04 Section XI.M16A states that site quality
assurance procedures, review and approval processes, and administrative controls are
implemented in accordance with the recommendations of Nuclear Energy Institute (NEI) 03-08,
“Guidelines for the Management of Materials Issues” (Ref. 11), and the requirements of
Appendix B to 10 CFR Part 50 or their equivalent as applicable. LR-1ISG-2011-04

Section XI.M16A further states that the implementation of the guidance in MRP-227-A, in
conjunction with NEI 03-08 and other guidance documents, reports, or methodologies cited in
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this AMP, provides an acceptable level of quality and an acceptable basis for confirming the
quality of inspections, flaw evaluations, and corrective actions.

The RVI AMP states in the program description that IPEC will implement and maintain the RVI
Program in accordance with the guidance in Addendum A, “RCS Materials Degradation
Management Program Guidelines,” to NEI 03-08 and that any deviations from mandatory,
needed, or good-practice implementation activities established in MRP-227-A or MRP-228 will
be managed in accordance with the NEI 03-08 implementation protocol.

Because the attributes of the applicant’s confirmation process (including conformance to
Appendix B to 10 CFR 50) were approved in the SER (Ref. 8) and the AMP also meets the
guidance of NEI 03-08, the staff finds that the applicant’s confirmation process is consistent with
LR-1SG-2011-04 Section XI.M16A and is therefore acceptable.

Administrative Controls. The applicant referred to Section B.0.3 of the LRA for a description of
this attribute. This attribute is generic for all of the IPEC AMPs.

The staff's review and acceptance of the applicant’s administrative controls attribute is
documented in Section 3.0.4 of the SER (Ref. 8). This attribute is not changed by this
amendment. Therefore, the staff considers the administrative controls as applied to the RVI
Program to be acceptable.

LR-ISG-2011-04 Section XI.M16A states that the administrative controls for these types of
programs, including their implementing procedures and review and approval processes, are
implemented in accordance with the recommended industry guidelines and criteria in NEI 03-08,
and are under existing site 10 CFR 50 Appendix B Quality Assurance Programs, or their
equivalent, as applicable. LR-ISG-2011-04 Section XI.M16A further states that the evaluation in
Section 3.5 of the NRC's SE, Revision 1, of MRP-227 provides the basis for endorsing

NEI 03-08, and that this includes endorsement of the criteria in NEI 03-08 for notifying the NRC
of any deviation from the inspection and evaluation (I&E) methodology in MRP-227-A and for
justifying the deviation no later than 45 days after its approval by a licensee executive.

The RVI AMP states in the program description that IPEC will implement and maintain the RVI
Program in accordance with the guidance in Addendum A to NEI 03-08 and that any deviations
from mandatory, needed, or good practice implementation activities established in MRP-227-A
or MRP-228 will be managed in accordance with the NEI 03-08 implementation protocol.

Conformance to the NEI 03-08 implementation protocol, as stated in the RVI AMP Program
Description, will ensure that the criteria of LR-1ISG-2011-04 Section XI.M16A regarding
administrative controls are met, including notification of the NRC of any deviations from
MRP-227-A guidance.

Because the staff concluded in the SER that the applicant’s administrative controls are in
accordance with Appendix G, “Fracture Toughness Requirements,” to 10 CFR 50 and that the
RVI AMP meets the NEI 03-08 implementation requirements, including notification of the NRC
of deviations from MRP-227-A, the staff finds that the administrative controls element of the RVI
AMP is consistent with LR-ISG-2011-04 Section XI.M16A and is therefore acceptable.

Operating Experience. LRA Section B.1.42 summarizes operating experience related to the
RVI Program. Because this is a new program and IPEC has not implemented any RVI
inspections using the guidance of MRP-227-A, there is no plant-specific operating experience.
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The applicant discussed the applicable industry experience related to RVI, particularly the
experience related to baffle-former bolt cracking. The applicant indicated that it has
appropriately responded to industry operating experience for RVI and cited as an example the
replacement of guide-tube support pins (split pins) in both units. The applicant also indicated
that it recognizes cracking of baffle-former bolts as a potential issue for the IPEC units and has
been monitoring industry developments and recommendations regarding these components.
The applicant also discussed the experience at IPEC with implementing the required ASME
Section Xl inspections of RVI, which consist of visual VT-3 inspections, in which it has found no
degradation. The applicant also stated that as implemented, this program will account for
applicable future operating experience during the period of extended operation.

In the “Monitoring and Trending” section, LRA Section B.1.42 states that records of inspection
results are maintained in a way that allows comparison with subsequent inspection results. LRA
Section B.1.42 additionally states that IPEC will share inspection results with the industry in
accordance with the good-practice recommendations of MRP-227-A and that IPEC will provide
a summary report of all inspections and monitoring, items requiring evaluation, and new repairs
to the MRP Program Manager. The IPEC-specific results will be incorporated in an overall
industry report that will track industry progress and will aid in evaluation of potentially significant
issues, identification of fleet trends, and determination of any needed revisions to the
MRP-227-A guidelines.

LR-ISG-2011-04 Section XI.M16A states, with respect to operating experience, that the review
and assessment of relevant operating experience for its impacts on the program, including
implementing procedures, are governed by NEI 03-08 and Appendix A of MRP-227-A, and that,
consistent with MRP-227-A, the reporting of inspection results and operating experience is
treated as a “Needed” category item under the implementation of NEI 03-08. LR-ISG-2011-04
Section XI.M16A further states that the program is informed and enhanced when necessary
through the systematic and ongoing review of both plant-specific and industry operating
experience, as discussed in Appendix B of the GALL Report, which is documented in
LR-1SG-2011-05, “Ongoing Review of Operating Experience.”

The information from Section 5 of the AMP is consistent with the recommendation in

Chapter XI.M16A of Revision 2 of the GALL Report for participation in the industry’s monitoring
and trending effort with respect to operating experience (OE). In addition, in the staff's
evaluation of the RVI Inspection Plan in Section 3.0.3.3.10, the staff found that IPEC’s RVI
Program complies with the reporting requirements of MRP-227-A Section 7, which are
consistent with NEI 03-08.

MRP-227-A, Appendix A summarizes industry operating experience regarding age-related
degradation of RVI components through 2010, including a failure of clevis insert bolts at one
Westinghouse-design reactor in 2010. Subsequent to the issuance of MRP-227-A, new
information became available. Specifically, an apparent cause analysis by the affected licensee
indicated that the most likely cause of the bolt failures is PWSCC. Therefore, in RAI 17, the
staff requested that the applicant address this recent operating experience, and either modify its
inspection requirement for the IP2 and IP3 clevis insert bolts as necessary to manage the
effects of PWSCC or provide a technical justification for the adequacy of the existing inspection
requirements. In its September 27, 2013, response to RAI 17 (Ref. 12), the applicant provided
a technical justification for the adequacy of the existing inspection requirements. The applicant
cited Westinghouse InfoGram 1G-10-1, “Reactor Internals Lower Radial Support Clevis Insert
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Cap Screw Degradation,” dated March 31, 2010 (Ref. 13), in support of its response. The key
points of the applicant’s response are summarized as follows:

The main design function of the lower radial support system (LRSS), of which the clevis
insert bolts (capscrews) are a part, is the prevention of tangential or rotational motion of
the lower internals assembly while permitting axial displacement and differential radial
expansion. These supports are designed to prevent excessive tangential displacement
of the lower internals during seismic events and loss-of-coolant accident (LOCA)
conditions and also to limit displacements and misalignments in order to avoid
overstressing the core barrel and to ensure that the control rods can be freely inserted.

The main aging effect of concern is wear due to flow-induced vibration. Failure of
capscrews could result in increased wear, which would occur over several cycles (as
well as during seismic events and LOCA conditions) and does not impact the function of
the LRSS. This is based on the OE at the plant that had experienced clevis insert bolt
failures.

There is a high degree of redundancy in the LRSS. Both IP2 and IP3 have six radial
supports spaced at 60-degree intervals around the circumference of the reactor pressure
vessel (RPV). Because of the small clearances involved, it is unlikely that complete
disengagement of the clevis inserts would occur. If one clevis insert became
nonfunctional, the other lower radial supports are capable of resisting all of the internal
and external asymmetric loads.

Crack detection before bolt failure is not required because of inherent design
redundancy.

Westinghouse performed an evaluation of the potential for creation of loose parts (and
damage from loose parts) caused by clevis insert bolt degradation and concluded that
no significant degradation of mechanical components is expected as a result of potential
loose parts in the primary system. This is because separated capscrew heads will
remain captured in the clevis insert counterbores. Although lock bars experienced
wear-related degradation at the plant with the bolt failures, the potential for damage from
loose lock bars is minimal.

The visual inspections performed using video cameras during each ten-year interval
under ASME Code Section Xl are capable of identifying wear or dislodged components
of the clevis insert capscrews or dowel pins at any location, if they exist.

The Alloy X-750 material used in the IP2 and IP3 clevis insert bolts is not in the most
susceptible heat-treatment condition for PWSCC.

Although the applicant stated in its response to RAI 17 that the ASME Code Section XI video
camera inspections are capable of identifying wear or dislodged components of the clevis insert
capscrews or dowel pins, the staff requested additional clarification in RAIl 17-A regarding the
ASME Code Section Xl inspection of the clevis inserts in order to ensure that the type of
degradation documented in Westinghouse InfoGram IG-10-1 would be reliably detected at IP2
and IP3.

Inits June 9, 2014, response to RAI 17-A (Ref. 14), the applicant stated that the clevis insert
bolts at IP2 and IP3 are inspected as part of the Category B-N-2 Item Number B13.60
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inspections. The response also states that at IPEC, the ASME Code Section XI examination of
the clevis inserts directly views all the clevis insert bolt heads, dowel pins, and locking devices
for each clevis insert and, therefore, Entergy’s ASME Code Section Xl inservice inspection (1Sl)
program does not require modification. Also, the applicant stated that the most recent ASME
Code Section Xl inspection of the clevis insert bolts was conducted at IP2 in 2006 with no
recordable indications and at IP3 in 2009 with no recordable indications.

The staff evaluated the information provided by the applicant in response to RAI 17 and

RAI 17-A. The staff also considered the latest information related to clevis insert bolt OE
presented by the Pressurized Water Reactor Owners Group (PWROG) during the June 2014
“Industry and NRC Coordination Meeting Materials Program Technical Exchange” (Ref. 15).
The PWROG presentation indicated that 29 of the 48 bolts at a U.S. nuclear power plant were
either partially or completely fractured, while only 7 of these failed bolts were detected visually.
The PWROG information also indicated that visual inspections may not detect every failed bolt.
However, the PWROG noted that bolt failure is primarily a commercial (economic) rather than a
safety issue, that there is no immediate safety issue, and that visual inspection of wear surfaces
and general condition will provide the appropriate level of aging management without the need
for bolt inspections. The PWROG plans to issue a technical bulletin that will recommend

(a) performing VT-3 examination to look for specific conditions of the interfacing surfaces of the
radial keys, clevis inserts, and bolt heads that would indicate the functional performance of the
LRSS and (b) managing bolt degradation to reduce economic risk.

The OE also supports the applicant’s position that crack detection before bolt failure is not
needed because the problem was detected by means of complete failures of several bolts out of
the population while the overall design function of the LRSS was not compromised.

A higher-resolution visual examination than the VT-3 visual examination currently performed,
consisting of an EVT-1 enhanced visual examination, would not be more effective than the VT-3
examination at detecting cracked bolts before they completely fail, because the cracking
occurred in the bolt shank-to-head region, which is hidden. The only other inspection option is
UT inspection. Requiring UT for the clevis insert bolts, which would probably involve significant
tooling and procedure development, is not warranted at this time based on the limited number of
failures of these bolts and the high degree of redundancy in the LRSS. Because the applicant
confirmed that its ASME Code Section XI VT-3 examination of the clevis inserts directly views
the bolt heads, dowel pins, and locking devices, the ASME Code Section XI examination should
detect failed bolts. Although not all failed or cracked bolts were detected visually at the plant
that experienced the clevis insert bolt failures, enough failed bolts were detected to alert the
licensee that there was a problem before the function of the LRSS could be compromised.
Therefore, the staff finds that the licensee’s VT-3 visual examination of the clevis insert bolts is
adequate to manage aging of these bolts.

Based on its evaluation of the applicant’s responses to RAls 17 and 17-A, the staff finds that the
applicant has provided an adequate technical justification for maintaining the current
MRP-227-A inspection requirements for the clevis insert bolts. The staff's concerns in RAI 17
and RAI 17-A are thus resolved.

During its review, the staff found no operating experience to indicate that the applicant’s
program would not be effective in adequately managing aging effects during the period of
extended operation.

Based on its review of the LRA as modified by Reference 5, the staff finds the applicant’s
“operating experience” program element to be acceptable because it (a) meets the criteria of
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LR-ISG-2011-04 Section XI.M16A by providing for a systematic and ongoing review of
plant-specific and industry operating experience and (b) conforms to the guidance of NEI 03-08
with regard to reporting of operating experience. Further, the staff finds that the applicant has
appropriately responded to past operating experience such as that related to SCC of split pins
and the recent OE related to clevis insert bolts.

UFSAR Supplement. LRA Sections A.2.1.41 and A.3.1.41, as amended in Reference 5, provide
the UFSAR supplements for the RVI Program.

The staff reviewed this UFSAR supplement description of the program against the description
for AMP XI.M16A in revised SRP-LR Table 3.0-1 in LR-ISG-2011-04 and noted that the UFSAR
supplement is consistent with the description of the program in Table 3.0-1 in LR-ISG-2011-04
and is therefore acceptable. The staff finds that the information in the UFSAR supplement is an
adequate summary description of the program.

Conclusion. On the basis of its review of the applicant’s RVI AMP, the staff concludes that the
applicant has demonstrated that the effects of aging will be adequately managed so that the
intended function(s) will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the FSAR supplement
for this AMP and concludes that it provides an adequate summary description of the program,
as required by 10 CFR 54.21(d).

3.0.3.3.10 Reactor Vessel Internals Inspection Plan

This section contains the staff’'s evaluation of the applicant’s RVI Inspection Plan, as amended
in Reference 5. The RVI Inspection Plan is not an AMP; rather, it is a more detailed document
that implements the elements of the RVI AMP. As such, the RVI Inspection Plan is a supporting
document for the staff's review of the RVI AMP. An important aspect of the RVI Inspection Plan
is the applicant’s responses to the eight A/LAls from the staff’s final SE for MRP-227 dated
December 16, 2011 (Ref. 9). The staff’'s review of the RVI Inspection Plan focused on assuring
that these action items have been adequately addressed. The staff also reviewed the
applicant’s RVI Inspection Plan for general consistency with MRP-227-A with respect to the
categorization of components for inspection, inspection methods, acceptance criteria, criteria
triggering expansion of inspections, and evaluation methods for relevant conditions found during
inspections.

This subsection is divided into the following subsections: an overview of the process used to
develop the MRP-227-A aging management recommendations; regulatory evaluation; a brief
summary of the major sections of the applicant’s RVI Inspection Plan; the staff’s technical
evaluation of the RVI Inspection Plan, focusing on the A/LAls and conditions of the staff’s final
SE for MRP-227, Revision 0; and the staff’'s conclusions.

Overview of the MRP-227-A Process. As the initial step in the process for developing the
inspection recommendations of MRP-227-A, components were screened for eight different
aging mechanisms. Components determined to be below the screening criteria for all aging
mechanisms were designated Category A while those exceeding the criteria for at least

one mechanism were designated “non-A.” For the “non-A” components, failure modes, effects,
and criticality analyses (FMECA) were performed to categorize each component as Category A,
B, or C, with A being the least affected and C being the most affected. The components
determined to belong to Category A in the initial screening were also reviewed by the FMECA
expert panel to confirm their Category A status. Category B and C components were
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determined to need further evaluation and were subject to a functionality assessment. As a
result of the functionality assessment, each RVI component was assigned to one of
four functional groups:

* Primary: those PWR internals that are highly susceptible to the effects of at least
one of the eight aging mechanisms were placed in the Primary group.
MRP-227-A generally specifies inspections of Primary components or other
aging management activities, such as analyses, with most inspections required
within two refueling outages of the start of the period of extended operation. The
Primary group also includes components which have shown a degree of
tolerance to a specific aging degradation effect, but for which no highly
susceptible component exists or for which no highly susceptible component is
accessible.

* Expansion: those PWR internals that are highly or moderately susceptible to the
effects of at least one of the eight aging mechanisms, but for which functionality
assessment has shown a degree of tolerance to those effects, were placed in the
Expansion group. The schedule for implementation of aging management
requirements for Expansion components will depend on the findings from the
examinations of the Primary components at individual plants.

» Existing Programs: those PWR internals in the Existing Programs group are
susceptible to the effects of at least one of the eight aging mechanisms, and
generic and plant-specific existing AMP elements are capable of managing those
effects.

* No Additional Measures: those PWR internals for which the effects of all eight
aging mechanisms are below the screening criteria were placed in the No
Additional Measures group. Additional components were placed in the No
Additional Measures group as a result of FMECA and the functionality
assessment. No further action is required by these guidelines for managing the
aging of the No Additional Measures components.

Aging management strategy development combined the results of functionality assessment with
component accessibility, operating experience, existing evaluations, and prior examination
results to determine the appropriate aging management methodology, baseline examination
timing, and the need for and timing of subsequent inspections.

Augmented inspection recommendations are identified for each Primary and Expansion
category component. The recommendations for the Primary components also identify timelines
for the inspection. The inspection strategy generally employs VT-3 level visual examinations to
evaluate general component condition, EVT-1 level enhanced visual examinations to identify
surface-breaking flaws, and VT-1 level visual examinations to identify surface discontinuities
such as gaps. Cracking in baffle-former bolts and core shroud bolts is monitored with

UT techniques.

Regulatory Evaluation. 10 CFR Part 54, “Requirements for Renewal of Operating Licenses for
Nuclear Power Plants,” addresses the requirements for reactor license renewal. The regulation
in 10 CFR Section 54.21, “Contents of Application—Technical Information,” requires that each
application for license renewal contain an integrated plant assessment (IPA) and an evaluation
of time-limited aging analyses (TLAAs). The plant-specific IPA shall identify and list those
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structures and components subject to an AMR and demonstrate that the effects of aging

(e.g., cracking, loss of material, loss of fracture toughness, dimensional changes, and loss of
preload) will be adequately managed so that the intended functions of those structures and
components will be maintained consistent with the CLB for the period of extended operation as
required by 10 CFR 54.29(a). In addition, 10 CFR 54.22, “Contents of Application—Technical
Specifications,” requires that an LRA include any technical specification (TS) changes or
additions necessary to manage the effects of aging during the period of extended operation as
part of the LRA.

Structures and components subject to an AMP shall encompass those structures and
components that (1) perform an intended function, as described in 10 CFR 54.4, without moving
parts or without a change in configuration or properties and (2) are not subject to replacement
based on a qualified life or specified time period. These structures and components are referred
to as “passive” and “long-lived” structures and components, respectively.

On January 12, 2009, EPRI submitted Revision 0 of MRP-227 for NRC staff review and
approval; it was intended as guidance for applicants in developing their plant-specific AMP for
RVI components.

After the submittal of MRP-227 and before the issuance of the staff's SE for MRP-227,
Revision 2 of the GALL Report was issued, providing new AMR line items and aging
management guidance in AMP XI.M16A, “PWR Vessel Internals.” This GALL AMP was based
on staff expectations for the guidance to be provided in MRP-227-A.

Revision 1 to the final SE for MRP-227, Revision 0, was issued on December 16, 2011 (Ref. 9),
with seven conditions and eight A/LAls. The topical report conditions were specified to ensure
that certain information was revised generically in the final NRC-approved version of MRP-227
(MRP-227-A) and the A/LAls were specified for applicants and licensees to address
plant-specific issues which could not be resolved generically in Revision 1 of the final SE for
MRP-227-A. On January 9, 2012, EPRI published the NRC-approved version of the topical
report, MRP-227-A (Ref. 3). MRP-227-A contains a discussion of the technical basis for the
development of plant-specific AMPs for RVl components in PWR vessels and also provides
inspection and evaluation guidelines for PWR applicants to use in their plant-specific AMPs.
MRP-227-A provides the basis for renewed license holders to develop plant-specific inspection
plans to manage aging effects on RVI components, as described by their FSAR commitments.

The scope of components considered for inspection under MRP-227-A includes core support
structures (typically denoted as Examination Category B-N-3 by ASME Code Section XI) and
those RVI components that serve an intended license renewal safety function under criteria in
10 CFR 54.4(a)(1). The scope of the program does not include consumable components such
as fuel assemblies, reactivity control assemblies, and nuclear instrumentation because these
components are not typically within the scope of the components that are required to be subject
to an AMP, as defined by the criteria in 10 CFR 54.21(a)(1).

Because Revision 2 of the GALL Report was published before the issuance of the final SE for
MRP-227-A, the staff published LR-ISG-2011-04 (Ref. 7), which modifies the guidance of
AMP X1.M16A to be consistent with MRP-227-A.

The IP2 and IP3 LRA contained a list of commitments. Commitment No. 30 states: “For aging

management of the RVI, IPEC will (1) participate in the industry programs for investigating and
managing aging effects on reactor internals; (2) evaluate and implement the results of the
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industry programs as applicable to the reactor internals; (3) upon completion of these programs,
but not less than 24 months before entering the period of extended operation, submit an
inspection plan for reactor internals to the NRC for review and approval.”

By letter dated September 28, 2011, Entergy submitted the “Indian Point Energy Center
Reactor Vessel Internals Inspection Plan” (RVI Inspection Plan) intended to satisfy Item #3 of
Commitment No. 30 to the License Renewal Application regarding the Aging Management
Programs for RVI (Ref. 6). By letter dated February 17, 2012 (Ref. 5), Entergy submitted a
revised RVI Inspection Plan reflecting the issuance of MRP-227-A.

Technical Evaluation. The staff reviewed the RVI Inspection Plan to determine whether it
demonstrated that the effects of aging on the subject RVI components covered by the report
would be adequately managed so that the components’ intended functions would be maintained
consistent with the current licensing basis for the period of extended operation, in accordance
with 10 CFR 54.21(a)(3). Revision 1 of the SE for MRP-227, Revision 0, concluded that the
MRP-227, Revision 0, report provides an acceptable demonstration that PWR applicants for
license renewal will adequately manage the aging effects of the RVI components within the
scope of the report, provided that the conditions and the A/LAls in the SE are met. MRP-227-A
incorporated all the conditions from the staff's SE. Therefore, the staff's technical evaluation of
the RVI Inspection Plan focused on determining whether the plan is consistent with the
recommendations of MRP-227-A and whether it addresses the plant-specific A/LAls.

Action Items from Safety Evaluation of MRP-227, Revision 0. The staff’s final SE for MRP-227,
Revision 0 (Ref. 9), contained eight A/LAls. The staff determined that A/LAls 1, 2, 3,5, 7, and 8
are applicable to IPEC and that A/LAls 4 and 6 are not applicable to Westinghouse-designed
RVI and therefore are not applicable to IPEC.

A/LAI1

According to Section 4.2.1 of Reference 9, each applicant or licensee is responsible for
assessing its plant’s design and operating history and demonstrating that the approved version
of MRP-227 is applicable to the facility. The action item states that each applicant or licensee
shall refer, in particular, to the assumptions regarding plant design and operating history made
in the FMECA and functionality analyses for reactors of their design (i.e., by Westinghouse,
Combustion Engineering (CE), or Babcock & Wilcox (B&W)) which support MRP-227 and
describe the process used for determining plant-specific differences in the design of their RVI
components or plant operating conditions which result in different component inspection
categories. The action item also states that the applicant or licensee shall submit this
evaluation for NRC review and approval as part of its application to implement the approved
version of MRP-227.

Applicant Evaluation

The applicant stated that IPEC has assessed its plant design and operating history and
has determined that MRP-227 is applicable to its facility. The applicant further stated
that the assumptions regarding plant design and operating history made in MRP-191
(Ref. 16) are appropriate for IPEC and that there are no differences in component
inspection categories at IPEC. The applicant additionally indicated that IP2 operated for
the first 8 years of operation with a high-leakage core pattern and IP3 operated for the
first 10 years with a high-leakage core pattern; thus, both units are bounded by the
FMECA and functionality analyses which were based on the assumption of 30 years of
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operation with high leakage core loading patterns. The applicant concluded that IPEC is
bounded by the assumptions in MRP-191. The applicant further stated that IPEC has
always operated as a base-load plant which operates at fixed power levels and does not
vary power on a calendar or load-demand schedule.

Staff Evaluation

According to Section 2.4 of MRP-227-A, the following general assumptions were made
in the analyses used to develop the MRP-227-A inspection recommendations:

» 30 years of operation with high leakage core loading patterns (fresh fuel
assemblies loaded in peripheral locations) followed by implementation of
a low-leakage fuel management strategy for the remaining 30 years of
operation;

* base load operation, i.e., typically operates at fixed power levels and does
not usually vary power on a calendar or load demand schedule; and

* no design changes beyond those identified in general industry guidance
or recommended by the original vendors.

MRP-227-A Section 2.4 also states that (1) the guidelines are based on a broad set of
assumptions about plant operation which encompass the range of current plant
conditions for the U.S. domestic fleet of PWRs and (2) the functionality assessments and
supporting aging management strategies in MRP-231, “Materials Reliability Program:
Aging Management Strategies for B&W Pressurized Water Reactor Internals,” and
MRP-232, “Materials Reliability Program: Aging Management Strategies for
Westinghouse and Combustion Engineering PWR Internal Components,” provide the
basis for these guidelines. MRP-227-A Section 2.4 further states that these evaluations
were based on representative configurations and operational histories, which were
generally conservative but not necessarily bounding in every parameter.

In RAI 6, the staff requested that the applicant provide additional information to support
its conclusion that MRP-227-A is applicable to IP2 and IP3. In its September 28, 2012,
response to RAI 6, the applicant provided additional detail on its process for
demonstrating that IP2 and IP3 meet the three basic assumptions listed above, as well
as additional details on the results of this assessment. The staff considers the following
information from the licensee’s response to RAI 6 to be relevant:

1. IP2 and IP3 started to change from a high-leakage to a low-leakage loading
pattern in Fuel Cycle 6 and Fuel Cycle 4 respectively. In Fuel Cycle 6 (12/29/82)
at 9 years of operation, IP2 switched to use of a low-low-leakage loading pattern
(L3P), and IP3 switched to low-low in Fuel Cycle 7 (6/24/1984). Then, in Fuel
Cycle 12 (4/20/93) at 19 years of operation, IP2 switched to use of a
low-low-low-leakage loading pattern (L*P); IP3 made the same change in Fuel
Cycle 14 (4/7/2005). Therefore, the applicant stated that IP2 and IP3 meet the
fluence and fuel-management assumptions in MRP-191 and MRP-232 and the
criteria for application of the MRP-227-A aging management strategy.

2. The IP2 RVI operate between Thotand Teold, Which are not less than
approximately 514 °F (515.5 °F before stretch power uprate (SPU)) for Tcold and
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not higher than 605.8 °F (611.7 °F before SPU) for Thot. The IP3 RVI operate
between Thot and Teold, which are not less than approximately 517 °F (541.9 °F
before SPU) for Tcod and not higher than 603 °F(600.8 °F before SPU) for Thot.
The design temperature for both vessels is 650 °F. Therefore, the applicant
stated that IP2 and IP3 historical operation is within original design-basis
parameters and is consistent with the assumptions used to develop the aging
management strategy in MRP-227-A with regard to temperature operational
parameters.

3. IP2 and IP3 have operated under base-load conditions over the life of the plant.

4. Modifications to the IP2 and IP3 RVI made over the lifetime of the plant are those
identified in general industry guidance or specifically directed by Westinghouse.
IP2 and IP3 performed SPUs in 2004 and 2005, at which time analyses were
performed on RVI components and it was determined that the structural integrity
of the reactor internals was maintained at the SPU conditions. The design has
been maintained over the lifetime of the plant as specified by Westinghouse, and
IP2 and IP3 have not made any modifications since May 2007, which meets the
requirements of MRP-227-A. Operational parameters with regard to fluence and
temperature are compliant with criteria in MRP-227-A and the components and
materials are the same as those considered in MRP-191. Therefore, the
applicant stated that the IP2 and IP3 stress values are reasonably represented
by the assumptions in MRP-191, MRP-227-A, and MRP-232.

As described in Revision 1 of the staff's SE for MRP-227, Revision 0, the staff did not
specifically state that verification of the three basic bulleted assumptions above was
sufficient to verify plant-specific applicability of the guidelines. Section 3.2.5.1 of the
staff’s final SE for MRP-227-A provides additional background on the staff’'s concerns
regarding plant-specific applicability verification. A series of public and non-public
meetings were conducted (References 17 through 21), at which the NRC, Westinghouse,
the Electric Power Research Institute (EPRI), and utility representatives discussed the
staff's regulatory concerns and determined a path for a comprehensive and consistent
utility response to demonstrate applicability of MRP-227-A, specifically for
Westinghouse- and CE-designed PWR RVI. A summary of the proprietary meeting
presentations and supporting proprietary generic design-basis information is contained in
Westinghouse proprietary report WCAP-17780-P (Ref. 22). WCAP-17780-P provides
background proprietary design information regarding variances in stress, fluence, and
temperature in the plants designed by Westinghouse and CE to support NRC reviews of
utility submittals to demonstrate plant-specific applicability of MRP-227-A.

As a result of the technical discussions with the staff, the basis for a plant to respond to
the NRC’s RAI to demonstrate compliance with MRP-227-A for originally licensed and
uprated conditions was determined to be satisfied with plant-specific responses to the
following two questions (References 19 and 21):

Question 1: Does the plant have non-weld or bolting austenitic stainless
steel (SS) components with 20 percent cold work or greater, and, if so, do
the affected components have operating stresses greater than 30 ksi
[kilopounds per square inch]? (If both conditions are true, additional
components may need to be screened in for stress corrosion cracking,
SCC.)
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Question 2: Does the plant have atypical fuel design or fuel management
that could render the assumptions of MRP-227-A, regarding core
loading/core design, non-representative for that plant? [Reference 19
indicated that this question covers power uprates as well as other core
design and fuel management aspects.]

By letter dated October 14, 2013 (MRP 2013-025, “MRP-227-A Applicability Template
Guideline” (Ref. 23)), EPRI provided to applicants a non-proprietary document
containing guidance for responding to the two questions above. With respect to
Question 1, Reference 23 provides guidance for applicants to assess whether RVI
components at their plants, other than those identified in the generic evaluation, have
the potential for cold work greater than 20 percent. With respect to Question 2,
Reference 23 provides quantitative criteria to allow an applicant to assess whether a
particular plant has atypical fuel design or fuel management. For
Westinghouse-designed plants such as IP2 and IP3, these criteria are:

(1) The heat generation rate must be less than or equal to 68 watts/cm3.
(2) The maximum average core power density must be less than 124 watts/cm?3.

(3) The active fuel to upper core plate (UCP) distance must be greater than
12.2 inches.

The staff's review of Reference 23, and the supporting technical information in
WCAP-17780-P will be documented and issued in the near future. The staff has
determined that if an applicant or licensee demonstrates that its plant(s) comply with the
guidance in MRP 2013-025, there is reasonable assurance that the I&E guidance of
MRP-227-A will be applicable to the specific plant(s). The guidance in MRP 2013-025
provides an acceptable basis for licensees to prepare responses to the generic

RAI questions. The staff has further determined that the recommended criteria provide
(1) a systematic process for an applicant or licensee to assess whether its RVI contain
cold-worked materials that may be susceptible to SCC and (2) quantitative measures of
whether a plant is operating with a low-leakage core design as assumed by MRP-227-A.

The staff also determined that the criteria and guidance for verification of plant-specific
applicability are acceptable because (1) the information provided on evaluation of cold
work in WCAP-17780-P provides an adequate technical basis for the guidance in

MRP 2013-025 for responding to Question 1 and (2) the sensitivity studies of variations
in neutron fluence, RVI geometry, and temperature documented in WCAP-17780-P, as
well as the information on power uprate effects on fluence and temperature documented
in WCAP-17780-P, provide an acceptable technical basis for the guidance in MRP
2013-025 for responding to Question 2, with the exception of one open item detailed in
Section 3.3.2 that is not applicable to Westinghouse-designed RVI and thus is not
applicable to IP2 or IP3.

In RAI 6-A, the staff requested that the applicant respond to the following questions,
which are essentially identical to the questions given in MRP 2013-025:

1. Do the IP2 and IP3 RVI have non-weld or bolting austenitic stainless steel

components with 20% cold work or greater, and if so do the affected
components have operating stresses greater than 30 ksi? If so, perform a
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plant-specific evaluation to determine the aging management
requirements for the affected components.

2. Have IP2 and IP3 ever utilized atypical fuel design or fuel management
that could make the assumptions of MRP-227-A regarding core
loading/core design non-representative for that plant, including power
changes/uprates? If so, describe how the differences were reconciled
with the assumptions of MRP-227-A or provide a plant-specific aging
management program for affected components as appropriate.

In its January 16, 2014, response to RAI 6-A, Question 1 (Ref. 24), the applicant stated it
followed the guidance of Reference 23. Specifically, the applicant stated that it
evaluated the IP2 and IP3 RVI according to the MRP-191 industry generic component
listings and screening criteria (including consideration of cold work as defined in
MRP-175, “Materials Reliability Program: PWR Internals Material Aging Degradation
Mechanism Screening and Threshold Values” (Ref. 25), noting the requirements of
Section 3.2.3). In addition to consideration of the material fabrication, forming, and
finishing process, the applicant stated that a general screening definition of a resulting
reduction in wall thickness of 20 percent was applied as an evaluation limit. The
applicant stated that it had confirmed that all of the Indian Point Unit 2 and Unit 3
components, as applicable for the design, are included directly in the MRP-191
component lists, except for the components identified in Table 1 of the applicant’s
response. Table 1 of the applicant’s response listed the IP2 and IP3 components
fabricated from materials different from the generic material identified in MRP-191.
(These are the same components as those with the material differences evaluated in the
applicant’s calculation audited by the staff as documented in the staff’'s audit report

(Ref. 27).) The applicant further stated that this evaluation included an evaluation of all
modifications performed on the RVI that confirmed that no non-bolting components were
subject to cold work greater than 20 percent as a result of construction, except for those
components of material types already assumed to have greater than 20 percent cold
work in the generic evaluations. Finally, the applicant concluded that there was no
impact to the MRP-227-A sampling inspection aging management requirements as a
result of this review. The staff finds the applicant’s response to RAI 6-A Question 1 to be
acceptable because the applicant confirmed that all of the IP2 and IP3 RVI components
with differences from the generic material identified in MRP-191, and those components
affected by modifications to the RVI, do not have greater than 20 percent cold work
unless they are already included in a material category that is generically assumed to
have greater than 20 percent cold work (such as bolting).

In response to RAI 6-A, Question 2, the applicant confirmed that both IP2 and

IP3 switched to an out-in (low-leakage) core design before 30 EFPY of operation and
stated that all future operation would use low-leakage fuel management. The applicant
provided the specific value of the maximum average core power density for IP2 and IP3
for the last four operating cycles, which is less than 124 watts/cm?® as specified by
Reference 23. The applicant also provided the specific range of the heat-generation rate
figure of merit based on the last four cycles of operation for IP2 and IP3, which did not
exceed 68 watts/cm3. The applicant also provided the nominal distance between the top
of the active fuel to the UCP for first 21 cycles for IP2 and the first 18 cycles for IP3, both
of which are greater than the value of 12.2 inches required by Reference 23. For all
three parameters, the applicant stated that these values were representative of
anticipated future operation during the period of extended operation. Therefore,
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because the applicant’s response indicates that IP2 and IP3 meet the numerical criteria
of Reference 23, the staff finds that IP2 and IP3 do not have atypical fuel design or fuel
management that could make the assumptions of MRP-227-A regarding core loading or
core design non-representative for that plant.

In sum, the applicant adequately addressed the two factors for which the staff
determined that additional plant-specific information was necessary to verify applicability
of MRP-227-A to IP2 and IP3 — (1) cold work induced stress; and, (2) fuel management
— by confirming that IP2 and IP3 comply with the criteria defined in the guidance
document (Ref. 23). Furthermore, the applicant confirmed that IP2 and IP3 will continue
to comply with these limits during the period of extended operation. Therefore the staff
finds the applicant’s response acceptable, the staff's concerns in RAI 6 and RAI 6-A are
resolved, and Action Item 1 is resolved for IP2 and IP3.

A/LAI 2

According to Section 4.2.2 of Reference 9, this action item states that, to be consistent with the
requirements addressed in 10 CFR 54.4, each applicant or licensee is responsible for identifying
which RVI components are within the scope of LR for its facility. This action item states that
“[a]pplicants/licensees shall review the information in Tables 4-1 and 4-2 in MRP-189,

Revision 1, and Tables 4-4 and 4-5 in MRP-191 and identify whether these tables contain all of
the RVI components that are within the scope of LR for their facilities in accordance with

10 CFR 54.4.” (Note: Table 4-4 of MRP-191 is the applicable table for Westinghouse-designed
RVI). The action item further states that “[i]f the tables do not identify all the RVI components
that are within the scope of LR, the applicant or licensee shall identify the missing component(s)
and propose any necessary modifications to the program defined in MRP-227, as modified by
[the final SE for MRP-227, Revision 0], when submitting its plant-specific AMP. The AMP shall
provide assurance that the effects of aging on the missing component(s) will be managed for
the period of extended operation.”

Applicant Evaluation

The applicant stated that IPEC reviewed the information in Table 4-4 of MRP-191 and
determined that this table contains all the RVI components that are within the scope of
license renewal. The applicant also stated that this is shown in Table 5-7 of the
inspection plan.

Staff Evaluation

The intent of this action item is to ensure that all components that are within scope of LR
for a plant have been considered in the process used to develop the aging management
requirements for the RVI, so that a plant-specific AMP can be developed for any
component(s) not covered by the generic evaluation. The staff finds the applicant’s
response to A/LAI 2 generally acceptable because the applicant verified that all of the
IPEC RVI components are addressed in Table 4-4 of MRP-191. The staff notes that
Table 5-1 contains a cross-index between the component designations in Entergy
Letter NL-10-063 (LRA Amendment 9, Ref. 1) and the component names as designated
in MRP-191, Table 4-4. All of the IPEC component designations correspond to an
equivalent component designation in MRP-191, Table 4-4 with the exception of the
Lower Internals Assembly—Column Cap. Therefore, in RAI 7, the staff requested that
the applicant verify that the column cap would be subject to the same inspection
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requirements that are applied to the lower support assembly’s lower support column
bodies (cast) in MRP-227, Table 4-6. In its September 28, 2012, response to RAI 7
(Ref. 27), the applicant confirmed that the column cap is subject to the same inspection
requirements as the lower support column bodies (cast), because the lower support
column and column cap form a single welded assembly that was considered as one
complete unit denoted as the lower support column assemblies—lower support column
bodies in MRP-191. Therefore, the column caps would be covered by the MRP-227-A
Expansion inspection of the lower support column bodies. The staff's concern in RAI 7
is therefore resolved. In addition, as clarified by the applicant’'s RAI 7 response, the
staff’'s review of Table 5-1 of the RVI Inspection Plan confirms that all of the RVI
components within the scope of LR have an equivalent generic component in MRP-191
and thus are covered by the MRP-227-A aging management recommendations.

In its September 28, 2012, response to RAI 6 (Ref. 27), the applicant noted that there
were some differences between materials in the IP2 and IP3 components and the
generic material assumed for these components in MRP-191. The applicant stated that
most of the IP2 and IP3 RVI component materials are consistent with or nearly
equivalent to those materials identified in MRP-191 Table 4-4 for
Westinghouse-designed plants except for a few components that were fabricated from
CF8 cast austenitic stainless steel (CASS) material rather than the Type 304 stainless
steel (SS) identified in MRP-191. The applicant further stated that these items, along
with the items that were fabricated from different but essentially equivalent materials, are
summarized in a Westinghouse proprietary letter. On April 24 and 25, 2013, as
documented in the staff's October 17, 2013, audit report, the staff audited the proprietary
calculation in which the plant-specific material differences from MRP-191 are evaluated
(Ref. 26). The staff found the applicant’s evaluation of the material differences to be
acceptable because in all but one case, the materials were essentially equivalent to the
generic material in MRP-191, and the applicable degradation mechanisms and the
severity of the mechanisms are bounded by the results for the MRP-191 generic
material. In the case mentioned above in which the plant-specific component is
fabricated from CF8 rather than from Type 304, the applicant performed a plant-specific
FMECA for this component that resulted in no new aging management requirements for
this component. The staff found the applicant’s plant-specific FMECA acceptable
because it followed the same process used to develop the generic aging management
requirements for RVI components in MRP-227-A.

The staff finds the applicant’s response to A/LAI 2 acceptable because the applicant
verified that all components within the scope of LR are covered by MRP-191, which the
staff confirmed, and the staff's audit determined that the applicant’s evaluation of
components found to be fabricated from materials different from the generic material
assumed in MRP-191 was acceptable.

A/LAI 3

According to Section 4.2.3 of Reference 9, this action item requires applicants and licensees of
CE and Westinghouse plants to perform a plant-specific analysis either to justify the
acceptability of the applicant’s or licensee’s existing programs or to identify changes to the
programs that should be implemented to manage the aging of certain components for the period
of extended operation. The action item also requires the results of this plant-specific analyses
and a description of the plant-specific programs being relied on to manage aging of these
components to be submitted as part of the applicant’s or licensee’s AMP. The Westinghouse
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components identified for this type of plant-specific evaluation are the guide-tube support pins
(split pins) (Section 4.4.3 of MRP-227-A).

Applicant Evaluation

The applicant described its program for aging management of the guide-tube support
pins (split pins) in its response to this action item. The original split pins in both units
have been replaced. At P2, the original Alloy X-750 split pins were replaced in 1995
with an improved Alloy X-750 Revision B material 2 made from more selective material
with more continuous carbide coverage on the grain boundaries and tighter quality
controls to provide greater resistance to stress corrosion cracking. The applicant further
stated that IP2 plans to begin preliminary split-pin replacement engineering and
walkdowns in 2014 and to replace the split pins in 2016.

The applicant stated that at IP3 the original Alloy X-750 split pins were replaced in 2009
with cold-worked Type 316 stainless steel, and that the cold-worked Type 316 stainless
steel is a significant improvement over Alloy X-750. The applicant further stated that,
based on operating experience, the IP3 split pins are expected to last through the end of
the period of extended operation.

Staff Evaluation

The applicant has replaced split pins in both units with split pins fabricated with a more
SCC-resistant material. For IP3, the applicant indicated that the replacement split pins
are expected to last through the end of the period of extended operation. In RAI 8, the
staff requested more detail on the operating experience supporting this conclusion and
whether inspections of the IP3 split pins are planned during the period of extended
operation. In RAI 8, the staff also requested more detail on the criteria for the
replacement split pins at IP2. In its June 14, 2012, response to RAI 8 (Ref. 4), the
applicant stated that cold-worked Type 316 split pins have been in service in PWRs
since 1997 with no recorded failures. The applicant indicated that future replacement of
the IP2 split pins would also use cold-worked Type 316 stainless steel. The applicant
indicated that no inspections of split pins are currently planned for the period of extended
operation; however, the need for inspections would be reevaluated if failures of split pins
of the same material occurred in other PWRs. The staff reviewed the applicant’s
response and a summary of information from the literature on the SCC susceptibility of
cold-worked Type 316 stainless steel in PWRs in Reference 22 and concludes that the
applicant’s response to RAI 8 with respect to the predicted life of the IP3 replacement
split pins is acceptable because (1) there has been no OE indicating occurrence of SCC
of Type 316 split pins and (2) the applicant will address any future related OE under its
internal OE evaluation process. The staff’'s concern in RAI 8 is thus resolved.

The staff understands that the ASME Code VT-3 visual examination of the split pins, if
performed, would be of limited value because the pins are mostly inaccessible for
inspection and the ASME Code only requires visual inspection of “accessible surfaces.”
However, because no basis for the proposed replacement date of the IP2 split pins was

2 Revision B is a proprietary Westinghouse specification for Alloy X-750 material.
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provided, in RAI 16, the staff asked the applicant to justify the proposed replacement
date for the IP2 split pins, considering that no inspections are planned before
replacement, and to propose inspections if these are necessary to justify the
replacement date or if replacement is delayed. In response to RAI 16, by letter dated
November 20, 2012 (Ref. 28), the applicant provided an evaluation justifying the planned
replacement date for the IP2 split pins. The applicant’s evaluation included a description
of the design changes that were made in the currently installed split pins at IP2,
compared to the original split pins. These design changes resulted in lower
susceptibility to SCC by lowering the residual stresses, reducing stress concentration
effects, improving surface condition, and increasing the material’s resistance to SCC.
The applicant also noted that the pin material was procured to a newer Westinghouse
specification which incorporates all the requirements in the Revision B specification as
well as addressing EPRI recommendations provided in EPRI Report N-7032. The
applicant also indicated that the material was procured to the HTH condition3, which is
heat treated at a higher temperature than earlier heat treatments applied to Alloy X-750
material. The applicant confirmed that the IP2 pins meet the requirements of the
Revision B specification, the HTH condition, and the recommendations of EPRI N-7032
through a review of the Certified Material Test Reports.

The applicant’s response also included an evaluation of the operating experience from
plants in the Westinghouse fleet having the same material as the IP2 spit pins. The
evaluation normalized the operating time to split pin failure for the other plants (in terms
of effective full-power hours (EFPH)) using an Arrhenius relationship to adjust for
differences in the operating temperature and stress of the IP2 pins versus the pins in the
other plants.

The applicant’s response to RAI 16 also provided the equation for the stress caused by
temperature in the shank region, which is a function of the pin geometry and the
temperature range during heatup to full operating temperature.

The applicant presented data for shank failures and failures of pin leaves for other plants
with the Revision B material.

For split pin shank failures, there were 12 plants and 37 individual pin failures in the data
set. An average pin failure time of 296,700 EFPH and a standard deviation of

48,500 EFPH were determined from the data. The projected operating time for IP2

in 2016 of 152,000 EFPH is considerably below the lower two-standard-deviation bound
(-20) of 199,700 EFPH.

For the failures of pin leaves, only two plants had failures. The average failure time for
the pin leaves is 238,200 EFPH and the minimum time was 232,700 EFPH.

Based on the projected operating time for IP2 until pin replacement compared to the
normalized operating times to pin failure from the reference plants, the applicant
concluded there was a very low probability of split pin cracking due to SCC before the
planned replacement date.

3 high-temperature annealed and aged condition heat treatment
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A review of operating experience related to Alloy X-750 split pins summarized in EPRI
document 1002792, “Materials Handbook for Nuclear Plant Pressure Boundary
Applications,” reveals that the HTH condition for this alloy is more resistant to SCC than
other heat treatments applied to this alloy, but is not immune from SCC if stress levels
are high enough and surface damage is present. The staff agrees that the design
improvements incorporated in the currently installed Alloy X-750 split pins at IP2 should
minimize these deleterious effects because the design improvements will reduce the
overall stress level in the split pins and result in a better surface condition.

The staff also reviewed the split pin failure data from other plants presented by the
applicant. The staff estimated the failure rate of the split pins at the planned
replacement time for IP2 by fitting the failure data for the pin shanks to two different
statistical distributions. If a normal distribution is assumed, the probability that a pin
would fail at 152,000 EFPH or less is 0.0014 or 0.14 percent. If a Weibull distribution is
assumed, the failure probability at 152,000 EFPH is 0.0075 or 0.75 percent.

The applicant also stated in its response to RAI 16 that if the planned replacement of the
IP2 split pins is not implemented in 2016, it would provide the staff with detailed
inspection plan for the split pins by March 2015. In RAI 16-A the staff requested the
applicant to add a commitment to provide the inspection plan. Inits

September 27, 2013, response to RAI 16-A (Ref. 12), the applicant proposed
Commitment No. 50 to provide the staff a detailed inspection plan for the IP2 split pins,
including inspection methods, inspection coverage, and inspection frequency, by

March 31, 2015, if the planned replacement of the pins would not be accomplished

in 2016. In RAI 16-B, the staff requested the applicant to submit the schedule for initial
inspection, inspection methods, inspection coverage, and inspection frequency for the
IP2 split pins if the IP2 split pins are not replaced by 2016 and requested that
Commitment No. 50 be modified accordingly. In its June 9, 2014, response to RAI 16-B
(Ref. 14), the applicant revised Commitment No. 50 to state, “Replace the IP2 split pins
during the 2016 refueling outage (2R22).” The staff finds the revised Commitment

No. 50 acceptable.

Based on the design changes made in the current IP2 split pins to reduce SCC
susceptibility, the operating experience of other plants with material similar to the current
IP2 split-pin material, and the staff’s independent review confirming the conservatism of
the applicant’s life prediction for the split pins, the staff finds the applicant’s justification
of its planned replacement date to be acceptable. The staff's concern in RAls 16, 16-A,
and 16-B are thus resolved.

The staff finds that the applicant’s plant-specific program for split pins is acceptable
because the existing pin replacement date has been justified and the date formalized
through a license commitment and because materials with enhanced SCC resistance
are used or will be used for the pins.

A/LAI 5

According to Section 4.2.5 of Reference 9, and as applicable to IPEC, this action item requires
applicants and licensees to identify plant-specific acceptance criteria to be applied when
performing the physical measurements required by the NRC-approved version of MRP-227-A
for loss of compressibility for Westinghouse hold down springs. The action item states that the

3-38



Aging Management Review Results

applicant or licensee shall include its proposed acceptance criteria and an explanation of how
the proposed acceptance criteria are consistent with the plant’s licensing basis and the need to
maintain the functionality of the component being inspected under all licensing basis conditions
of operation as part of its submittal to apply the approved version of MRP-227.

Applicant Evaluation

In response to A/LAI 5, the applicant stated that the IPEC plant-specific acceptance
criteria for hold-down springs will be developed before the first required physical
measurement, as will an explanation of how the proposed acceptance criteria are
consistent with the IPEC licensing basis and the need to maintain the functionality of the
hold-down springs under all licensing basis conditions. The applicant further stated that
(1) the acceptance criteria will ensure that the remaining compressible height of the
spring shall provide hold-down forces within the IPEC design tolerance and (2) if a
plant-specific acceptance criterion is not developed for the hold-down spring, IPEC will
replace the spring in lieu of performing the first required physical measurement.

Staff Evaluation

In reviewing the applicant’s response to A/LAI 5, the staff noted that MRP-227-A,

Table 4-3, calls for direct measurement of the hold-down spring height within three
cycles of the beginning of the license renewal period. If the first set of measurements is
not sufficient to determine remaining life, spring height measurements must be taken
during the next two outages in order to extrapolate the expected spring height to

60 years.

The staff needed clarification as to how IPEC would determine whether the first set of
measurements could be extrapolated to demonstrate acceptable spring functionality
through 60 years; therefore, in RAI 9, the staff requested the following information:

(1) the specific acceptance criteria for spring height and/or hold-down force from the
IP2/IP3 licensing basis, (2) the procedure by which the remaining hold-down forces will
be projected to end-of-life based on one measurement, and (3) what results of the first
spring measurements would indicate a need for successive measurements.

In its September 28, 2012, response to RAI 9 (Ref. 27), the applicant indicated that the
acceptance criteria are a function of spring height as a function of time relative to the
required hold-down force. The applicant further indicated that the details of the
measurements are proprietary and cited a Westinghouse letter. The decrease in the
hold-down spring height is assumed to occur linearly over time. The approach linearly
interpolates the required minimum spring height at the time of measurement between
the spring height at startup and the minimum spring height at 60 years. If the first spring
height measurement is less than the required height, successive (additional)
measurements of spring height will be performed or the hold-down spring will be
replaced.

The staff audited the proprietary calculation of the hold-down spring acceptance criteria
on April 24 and 25, 2013 as documented in its October 2013, audit report (Ref. 26). The
calculation clarified the relationship of the acceptance criteria with the IP2 and IP3
design bases. Also during the audit, Westinghouse presented information explaining the
conservatism of assuming that the hold-down spring force decreases linearly with time.
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The staff finds the response to RAI 9 acceptable because the applicant described the
criteria for determining whether the spring measurement is acceptable. The pre-startup
spring height measurement and the spring height measurement to be performed later
provide two data points for the decrease of spring height over time. Further, if the spring
height is below what it should be according to the linear assumption, the proposed
corrective actions are reasonable. The staff’'s concern in RAI 9 is therefore closed.

The staff finds the applicant’s response to A/LAI 5 acceptable because the applicant has
provided a plant-specific acceptance criterion for the remaining compressible height or
hold-down force of the hold-down spring.

AILAI 7

As applicable to IPEC, this action item requires the applicants and licensees of Westinghouse
reactors to develop plant-specific analyses to be applied for their facilities to demonstrate that
lower support column bodies will maintain their functionality during the period of extended
operation. These analyses should also consider the possible loss of fracture toughness in these
components due to TE and IE. The action item further states that the plant-specific analysis
shall be consistent with the plant’s licensing basis and the need to maintain the functionality of
the components being evaluated under all licensing basis conditions of operation. Lastly, the
action item states that applicants and licensees shall include the plant-specific analysis as part
of their submittal to implement the approved version of MRP-227.

Applicant Evaluation

The applicant stated that the IPEC plant-specific analyses to demonstrate the lower
support column bodies will maintain their functionality during the period of extended
operation will include consideration of the possible loss of fracture toughness in these
components due to TE and IE. The analyses will be consistent with the IPEC licensing
basis and with the need to maintain the functionality of the lower support column bodies
under all licensing basis conditions of operation. The applicant further stated that IPEC
will submit this information to the NRC before the period of extended operation.

Staff Evaluation

In the aging management review tables submitted in LRA Amendment 9, the applicant
credits the “Thermal Aging and Neutron Irradiation Embrittiement of Cast Austenitic
Stainless Steel (CASS) Program” for managing loss of fracture toughness of the lower
core support column bodies, as well as several other CASS components. The staff's
SER, NUREG-1930, indicates that the staff determined that this program was consistent
with AMP XI1.M13, “Thermal Aging and Neutron Irradiation Embrittlement of Cast
Austenitic Stainless Steel (CASS) Program,” in Revision 1 of the GALL Report.

Section XI.M13 of Revision 1 of the GALL Report recommends supplemental visual
inspections (equivalent to an EVT-1) for CASS RVI components that either (1) are
susceptible to thermal aging based on chemistry and other manufacturing parameters or
(2) receive a neutron fluence greater than 1 x 10" n/cm?, unless it can be demonstrated
that the stresses on the component are either compressive or low in magnitude if tensile.
The RVI Program is credited with managing cracking of the core support column bodies
and other CASS components. Under the RVI Program, the core support column bodies
are Expansion components that would be subject to an EVT-1 visual examination for
cracking due to IASCC if cracking were found in the associated Primary component.
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Because the plant-specific analysis for A/LAI 7 and the GALL Section XI.M13 Program
could both potentially involve screening for TE or IE, stress analyses, and flaw tolerance
evaluations, and both the RVI Program and GALL XI.M13 Program could potentially
require inspections, in RAI 10 the staff requested that the applicant discuss the
relationship of the two programs and the plant-specific analysis.

In its September 28, 2012, response to RAI 10 (Ref. 27), the applicant stated that the
RVI Program is the base program that addresses the RVI components that require aging
management and specifies inspection requirements. The Thermal Aging and Neutron
Irradiation Embrittlement of CASS Program at IPEC augments the RVI Program by
evaluating the potential susceptibility of plant-specific CASS components based on
component-specific chemistry. The staff finds the applicant’s response to RAI 10
acceptable because it clarified the relationship and the division of activities between
Revision 1 of the GALL Report’s XI.M13 Program and the RVI Program with respect to
RVI CASS components. The staff's concern in RAI 10 is thus resolved.

The staff determined that, for IP2 and IP3, the only CASS components requiring a
plant-specific evaluation under Action Item 7 are the lower core support column bodies
(column caps), because these are the only Primary or Expansion category CASS
components in Westinghouse-designed RVI. The lower core support column bodies
(cast) are Expansion components in MRP-227-A. The applicant’s September 28, 2012,
response to RAI 7 clarified that the lower support column bodies and column caps form
a single welded assembly that is equivalent to the generic MRP-227-A component lower
core support column bodies (cast). However, as clarified in the September 27, 2013,
response to RAI 11-B (Ref. 12), only the column cap, which makes up the upper portion
of the lower core support column body assembly, is CASS. The Primary link for the
lower support column bodies (cast) is the control-rod guide tube’s (CRGT’s) lower flange
welds.

Because the applicant deferred providing the analysis for review by the staff, in RAI 11
the staff requested additional information on the approach to be used and on the
acceptance criteria for the plant-specific analysis, as well as a commitment to submit the
plant-specific analysis. Section 3.3.7 of Revision 1 of the staff's final SE for Revision 0
of MRP-227 lists three possible options for the type of plant-specific analysis used to
fulfill the requirements of this action item. The three approaches are (1) functionality
analyses of the set of like components, (2) component-specific flaw tolerance
evaluations, or (3) a screening approach demonstrating that the CASS Components are
not susceptible to thermal embrittlement, neutron embrittlement, or the combined effects
of both. Inits June 14, 2012, initial response to RAI 11 (Ref. 4), the applicant deferred
providing the information on the approach until September 28, 2012, but proposed
Commitment No. 47 stating that it “...will perform and submit analyses that demonstrate
that the lower support column bodies will maintain their functionality during the period of
extended operation considering the possible loss of fracture toughness due to thermal
and irradiation embrittlement. The analyses will be consistent with the IP2/IP3 licensing
basis and will be submitted prior to the PEO.”

In its September 28, 2012, final response to RAI 11 (Ref. 27), the applicant indicated
that the plant-specific evaluation would use a screening approach. The applicant
provided screening criteria for susceptibility to TE based on the material chemistry, delta
ferrite content, and casting method. The applicant cited NRC letter “License Renewal
Issue No. 98-0030, Thermal Aging Embrittliement of Cast Austenitic Stainless Steel
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Components,” dated May 19, 2000 (Ref. 29), as the source of the screening criteria.
Essentially, these criteria determine the potential susceptibility to TE based on whether
the CASS is high molybdenum or low molybdenum, the delta ferrite content, and
whether static or centrifugal casting was used to make the component.

The staff's May 19, 2000, letter notes that, for CASS RVI components, there is a
potential synergistic effect between TE and IE that could reduce the fracture toughness
to a greater degree than would be predicted based on the additive effect of both
mechanisms. Therefore, the staff's May 19, 2000, letter specifies a threshold neutron
fluence of 1 x 10" n/cm? above which the TE screening criteria may not be applied. For
components subject to this potential synergistic effect, a component-specific evaluation
was recommended that would evaluate the mechanical loading on the components.
Supplemental inspections would be indicated for components subject to significant
tensile stresses under any loading condition. According to MRP-191, the range of the
maximum neutron fluence for the lower support column bodies for
Westinghouse-designed RVl is 1 x 10?2 n/cm? to 5 x 1022 n/cm?, which is well above the
threshold identified in the staff's May 19, 2000, letter. Therefore, in accordance with the
guidance of the staff's May 19, 2000, letter, the TE screening criteria cannot be applied
to the upper portion of the column caps.

Because the applicant did not address the potential synergistic effect of TE and IE in its
response to RAI 11, the staff requested that the applicant address this effect in

RAI 11-A. Inits May 7, 2013, response to RAI 11-A (Ref. 30), the applicant provided its
revised approach for screening for loss of fracture toughness and its position on the
need to consider the synergistic effect. The applicant described screening criteria
similar to the TE screening criteria in the staff's May 19, 2000, letter, with the
modification that materials that screened out for TE would screen in for IE if the
components receive a neutron fluence greater than or equal to 6.7 x 102° n/cm?

(1 displacement per atom (dpa)).

The applicant’s justification for the modified screening criteria is summarized as follows:
TE susceptibility of CASS depends on the distribution of the ferrite phase in the
microstructure. If the ferrite is distributed in such a way that it forms a continuous phase,
the material can become susceptible to brittle fracture at relatively low neutron fluences.
Whether the ferrite can form a continuous phase is a function of the amount of ferrite in
the material, which is the basis for the screening criteria in the staff's May 19, 2000,
letter. Therefore, if a CASS material screens out for TE, IE of the ferrite constituent
would be insignificant because the ferrite phase would be isolated within the austenitic
matrix. However, if the material did screen in for TE, there is no need to consider the
effect of IE on the ferrite phase as well because the end-of-life (saturation) fracture
toughness would be unacceptable because of TE alone, thus creating the need for the
functionality analysis to be performed. The onset of IE of the austenite phase of CASS
occurs at fluences of around 1 dpa (6.7 x 10%° n/cm?). The applicant cited
NUREG/CR-6960, “Crack Growth Rates and Fracture Toughness of Irradiated Austenitic
Stainless Steels in BWR [Boiling-Water Reactor] Environments” (Ref. 31), and
NUREG/CR-7027, “Degradation of LWR [Light-Water Reactor] Core Internal Materials
due to Neutron Irradiation” (Ref. 32), in support of the use of this fluence value.
Therefore, the applicant concluded that the fracture toughness will either be controlled
by TE of ferrite (for high ferrite CASS) or |IE of austenite (for low ferrite CASS).
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The applicant’s response to RAI 11-A also indicated that the lower support columns
screen in for IE based on the criteria of MRP-191 because the columns are expected to
receive a fluence of 1 x 1022 n/cm? (15 dpa) to 5 x 10?2 n/cm? (75 dpa) as reported in
Table 4-6 of MRP-191. The applicant further indicated that because “the effects of
embrittiement are only significant in the presence of pre-existing flaws (such as from the
casting process) and tensile stresses capable of propagating these flaws, the screening
analysis will identify regions of individual columns where thermal and irradiation effects
could embrittle the material and would also be subject to significant tensile stresses...”
The applicant further indicated that a functionality assessment would be conducted for
such regions to determine the impact of column fracture on the lower core support
columns. The applicant also stated that, based on the lack of any documented history of
fracture in the lower core support columns, it will be assumed that only a limited number
of columns could actually contain flaws of significant size, and that the assessment will
evaluate distributions of fractured columns that can be tolerated without the loss of the
critical core support function.

The response to RAI 11-A indicated that a functionality assessment would be performed
that would determine tolerable distributions of fractured columns, but did not provide a
detailed basis for the incidence of flaws in the columns in the absence of inspection data
(i.e., how many columns will be assumed to be cracked) and did not define the tensile
stress level that would be considered significant in the functionality analysis. These
issues were the subject of RAI 11-B. In its September 27, 2013, response to Part 1 of
RAI 11-B (Ref. 12), the applicant provided more detail on the basis for assuming a very
low incidence of cracking for the columns. A liquid penetrant-testing (PT) examination
and radiography of the columns were required during manufacturing of the columns; no
surface-breaking defects were detected on any of the columns. The applicant’s
response also addressed the possibility of service-induced defects. The applicant’s
response indicated that, although both IASCC and fatigue screened in as possible
cracking mechanisms during the development of MRP-227-A, the stresses in the
columns are too low to cause IASCC, which (according to MRP-175) would require
stresses of 70 ksi or greater at the neutron fluence levels expected for the columns at
IPEC, compared to the nominal normal operating stresses on the columns, which are on
the order of 20 ksi. The response to RAI 11-B did not provide the expected neutron
fluence for the column caps. Using the curve of stress versus dpa corresponding to
IASCC susceptibility from MRP-191 Section 3.2, the staff determined that a stress of

70 ksi corresponds to a neutron exposure of 7 dpa. By contrast, using the same curve, if
the maximum stress is 20 ksi, the staff determined a neutron exposure of approximately
60 dpa would be required for IASCC. Thus, the neutron fluence for the IP2 and IP3
column caps is considerably less than the estimated neutron exposure for the generic
Westinghouse lower core support columns of 15 to 75 dpa used for screening purposes
in MRP-191.

With respect to cracking due to fatigue, the applicant’s response to RAI 11-B indicated
that environmentally adjusted fatigue cumulative usage factors (CUF¢,) have been
calculated for the IP2 columns, and these values are less than 1.0, demonstrating that
fatigue initiation is not expected during the life of the plant. In Part 2 of RAI 11-B, the
staff asked if there was a specific numerical threshold representing “significant tensile
stress.” In response, the applicant stated that there was a value in Section XI.M13 of the
GALL Report, Revision 1, but that no complete columns were screened out based on
stress.
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In Part 3 of RAI 11-B, the staff requested details on the materials and fabrication of the
columns. The key parts of the applicant’s response are that the upper portion of the
columns are statically cast Type CF-8, the lower part is wrought stainless steel, and a
weld between the cast and wrought portions is located approximately 18 inches below
the lower core plate.

In Part 4 of RAI 11-B, the staff requested a summary of the most recent ASME Code
Section Xl Inservice Inspection of the lower support columns at IP2 and IP3, including
the dates of the inspections, coverage obtained, and the size, location and orientation of
any recordable or rejectable indications. The applicant’s September 27, 2013 response
indicated that the most recent inspection dates for the ASME Section XI Category B-N-3
inspection of the core support structure were May 2006 for IP2 and March 2009 for IP3,
but for both units, only the wrought portion of the lower support column bodies below the
dome lower support plate was inspected. The applicant further stated the inspections for
both units were satisfactory with no recordable or rejectable indications noted. The staff
notes that the applicant’s response to Part 4 of RAl 11-B confirms that the CASS portion
of the columns is not accessible for the ASME Code Section Xl required VT-3 visual
examination, and that no meaningful information regarding the structural integrity of the
columns can be obtained from the most recent ASME Code Section XI examinations of
the columns.

In its response to Part 5 of RAI 11-B, the applicant revised its commitment date for P2
to provide its detailed functionality analysis for the lower core support columns from
March 1, 2015, to August 15, 2014, in order to provide the staff the requested 18-month
period to review the detailed analysis before the 2016 refueling outage for IP2, during
which the MRP-227-A Primary inspections will be performed (Commitment 47).

During a phone call on December 18, 2013, the staff informed the applicant that the staff
is considering the development of screening criteria for loss of fracture toughness due to
the combined effects of TE and IE for CASS reactor RVI components, which would be
consistent with the approach in MRP-227-A. This alternative would be based on ferrite
content derived from certified material test reports for the CASS components. If
applicants/licensees meet the screening criteria, a detailed analysis for CASS
components would not be required to be submitted.

By letter dated January 28, 2014 (Ref. 33), the applicant provided plant-specific
information on the ferrite content and susceptibility to TE of the column caps. Based on
its evaluation of the plant-specific material information for the column caps, the applicant
concluded that the IP2 and IP3 column caps are not susceptible to TE because the
column caps are low molybdenum material (Type CF8) and all have ferrite content less
than or equal to 20 percent, as calculated from the material chemical composition from
the certified material test report for each material heat, using Hull's Formula (Hull's
Equivalent Factors).

The staff developed updated criteria that take into account fracture toughness data on
CASS subject to both thermal aging and neutron irradiation, as documented in
Reference 34. The updated criteria allow screening for TE and IE of irradiated CASS
components. According to the staff’'s updated criteria, low-molybdenum statically cast
CASS with a ferrite content less than 15 percent can be screened out for TE and any
synergistic effects of TE and IE, and is only susceptible to IE at fluences greater than

1 x 10%' n/cm? (1.5 dpa). This ferrite value represents a reduction in the ferrite content
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from the screening values from the staff's May 19, 2000, letter to accommodate possible
combined effects. The ferrite content of the IP2 and IP3 column caps meets this
criterion because all heats have calculated ferrite content less than 15 percent.
Therefore, the staff finds that the IP2 and IP3 lower core support column (column caps)
are not susceptible to TE. Because of the neutron fluence of the upper portion of the
column caps, the column caps are susceptible to IE, but not to any potential synergistic
effect of TE and IE.

The staff evaluated the information provided by the applicant in its response to A/LAI 7,
RAI 11, RAI 11-A, and RAI 11-B along with the supplementary ferrite content
information. Based on the information on stress provided by the applicant, and the
expected upper bound on neutron fluence for the columns, the staff finds that cracking
due to IASCC is unlikely. Appendix B to MRP-175, "Materials Reliability Program: PWR
Internals Material Aging Degradation Mechanism Screening and Threshold Values”

(Ref. 25), also reported IASCC test data for CASS demonstrating extremely high
resistance to IASCC. Therefore, the staff finds the applicant’s determination of the low
likelihood of IASCC to be reasonable based on the low operational stresses relative to
the IASCC threshold for CASS and the high inherent IASCC resistance of this material.
The applicant’'s CUF, values indicate that fatigue crack initiation is not expected, and
original manufacturing flaws are not expected because of the PT examinations
performed during manufacturing. The information on ferrite content and material grade
provides adequate justification to rule out a concern with TE for, or any synergistic effect
of TE and IE on, the column caps. Although the upper portion of the column caps (within
about 5 inches of the lower core plate) will receive neutron fluence sufficient for IE, this
portion of the column cap should not have significant residual stress because it is remote
from the weld. Apart from any weld residual stresses, the stresses on the column caps
during normal operation should be compressive. Therefore, initiation or growth of cracks
is unlikely during normal operation. Even if tensile stresses occur during a design basis
accident, without a preexisting crack, column caps with reduced fracture toughness will
not fracture.

The staff was concerned that the linked Primary component for the column caps, the
CRGT assembly lower flange welds, is not a good predictor of IE for the column caps
because the CRGT lower flange welds may receive substantially lower neutron fluence
than the column caps (based on the estimated neutron fluence tabulated in MRP-191 for
the two components). IASCC is the only mechanism of cracking that was screened in
for the column caps. The CRGT lower flange welds are also not a good predictor for
IASCC of the column caps, because the CRGT lower flange welds are susceptible to
SCC and fatigue cracking, but not IASCC. Therefore, in RAI 11-C, the staff requested
that the applicant modify the RVI Inspection Plan to provide a link to a Primary
component or components that is an appropriate predictor of IE and IASCC of the
column caps. Inits August 5, 2014, response to RAI 11-C (Ref. 35), the applicant
indicated that it would modify the RVI Inspection Plan to link the column caps as an
Expansion component to the lower core barrel cylinder girth welds (“girth welds”). The
response also stated that “[c]onsistent with existing guidance in MRP-227-A,
confirmation of a surface crack greater than two inches in length will be taken as an
indication of active cracking in the lower core barrel cylinder girth weld, and that “[t]his
confirmation will require expansion of the inspection to the Indian Point lower support
column bodies (column caps). The link between the CRGT lower flange welds and the
lower support column bodies (column caps) provided in MRP-227-A remains
unchanged.” The response further stated that “...the “Expansion” inspection will be
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conducted within two refueling outages of the original observation of cracking in the
lower core barrel cylinder girth weld.” The applicant provided an extensive justification
for the selection of the lower core barrel cylinder girth welds as the linked Primary
component. The applicant’s justification for the selection of the lower core barrel
cylinder girth welds as an appropriate lead component for IE and IASCC is summarized
by the staff as follows:

The materials are similar in that austenitic stainless steel weld materials have a
similar microstructure to low ferrite CASS materials.

The operating temperatures are expected to be similar because both
components are exposed to reactor coolant at core inlet temperature and have
relatively small temperature increases due to gamma heating.

The girth welds’ predicted neutron fluence at the end of life is similar to that of the
column caps. The peak fluence in the girth welds is predicted to be

2.51 x 10%' n/cm? (4 dpa) while the peak fluence in the column caps is predicted
to be 4.11 x 10%' n/cm? (6 dpa), attenuating to 2.07 x 102! n/cm? (3 dpa) within
1.6 inches below the lower core plate.

Because material, temperature, and neutron fluence are relatively similar, stress
is expected to be the dominant factor in determining which component is more
susceptible to IASCC. The girth welds are expected to have higher tensile
stresses because of weld residual stress while the column caps have primarily
compressive stresses; therefore, the welds would have a higher IASCC
susceptibility.

The applicant justified the scheduling of the Expansion inspection of the column caps
within two refueling outages based on the following:

It is reasonable to expect a significant delay in the onset of cracking in the
column caps based on the difference in stress. Existing analysis of laboratory
data indicates that large stresses are required to initiate IASCC at fluences below
10 dpa. The column caps are projected to be primarily in a compressive stress
state; therefore, they are expected to have a higher threshold fluence for IE and
IASCC than the core barrel.

Completion of the Expansion inspection within two refueling outages (each fuel
cycle is 24 months in duration) represents only 13 percent more than the
approximately 32 effective full-power years of service experienced before the
inspection of the core barrel cylinder girth weld. This provides reasonable
assurance that IE and IASCC degradation, if any, will be detected in a timely
fashion.

The applicant concluded that the fact that the IP2 and IP3 column caps are not
susceptible to TE, combined with the addition of the new Primary link to an appropriate
lead component for IE and IASCC, will assure functionality of the column caps during the
period of extended operation. Therefore, the applicant deleted Commitment No. 47.
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The staff notes that IASCC of the welds would be more likely to occur in the girth weld’s
heat-affected zone (HAZ) rather that the fusion zone of the weld. IASCC in the HAZ of
austenitic stainless steel welds in RVI has been observed in BWRs but not in PWRs,
while no IASCC has been noted in CASS RVI components in either BWRs or PWRs.
Therefore, the staff considers IASCC more likely to occur in an austenitic stainless steel
HAZ in a PWR than in a CASS component in a PWR.

The staff finds the applicant’s selection of the lower core barrel cylinder girth welds as a
Primary link for the column caps to be acceptable based on the following:

e The applicant demonstrated that the column caps and welds have similar
material, neutron fluence, and temperature, while the welds are likely to have
higher tensile stresses, which makes IASCC more likely to initiate in the welds.
The susceptibility to IE depends primarily on fluence, which is similar for both
components. IE alone cannot lead to failure without a mechanism for cracking,
thus it is most important that the Primary component is an appropriate lead
component for IASCC.

o The welds are subject to an EVT-1 visual examination, a technique which is
capable of detecting tight cracks such as IASCC cracks.

The staff finds the applicant’s proposal to conduct the Expansion inspection of the
column caps within two refueling outages of the initial discovery of cracking in the welds
to be acceptable because two refueling outages represents a relatively small percentage
of the total lifetime of the columns, and the applicant justified that the stresses are
estimated to be significantly lower in the column caps, which would result in lower
IASCC susceptibility. The lower stresses would result in a longer time to initiate IASCC
in the column caps compared to the welds, if IASCC were to start at all. For the
maximum fluence of the column caps provided in the RAI 11-C response, the IASCC
screening criteria from MRP-191 Table 3-2 would require a minimum stress of 70 ksi.
The girth welds would be more likely to have localized residual tensile stresses
exceeding this screening value than the column caps, which are subject to mainly
compressive stresses during operation. In addition, the weld in the lower support
columns is remote from the high fluence area of the column caps, so no tensile weld
residual stresses are expected in the column caps. Further, the staff notes that for the
original expansion from the CRGT lower flange weld to the column caps specified in
MRP-227-A, the Expansion inspection of the column caps was required within three fuel
cycles, compared to the two cycles proposed for the expansion from the lower core
barrel cylinder girth welds. Therefore, the proposed schedule for expansion from the
girth welds is more conservative than that of the recommended MRP-227-A Expansion
inspection.

The staff finds that the applicant has adequately addressed A/LAI 7 based on the
following: (1) The applicant evaluated the risk-significant CASS components of the RVI
(the lower support columns (column caps)); (2) the applicant has screened the column
caps for TE and IE using plant-specific materials data and determined that the column
caps are not susceptible to TE (and the staff confirmed the results of the screening using
its own screening criteria); (3) the applicant provided information on fabrication NDE
demonstrating that pre-existing flaws are unlikely to exist in the column caps; (4) the
applicant provided information on the expected stresses and neutron fluence for the
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column caps that demonstrated that service-induced cracking due to IASCC is unlikely;
and (5) the applicant modified its RVI Inspection Program to include a link to a lead
component that is an appropriate predictor of IASCC and IE for the column caps, with an
appropriate schedule for performing the Expansion inspection if necessary. Therefore,
the staff finds that the information provided by the applicant provides reasonable
assurance that the functionality of the column caps will be maintained during the period
of extended operation for IP2 and IP3, and deletion of Commitment 47 is acceptable.
Based on this review, the staff’'s concerns in RAIs 11, 11-A, 11-B, and 11-C are
resolved.

A/LAI 8

This action item specifies that applicants and licensees provide a submittal for NRC review and
approval to credit their implementation of MRP-227-A as an AMP for the RVI components at
their facilities. This action item states that the submittal shall include the information identified in
Section 3.5.1 of staff’s final SE for MRP-227, Revision O.

Section 3.5.1 of Reference 9 states that in addition to the implementation of MRP-227,

Revision 0, in accordance with NEI 03-08, applicants and licensees whose licensing basis
contains a commitment to submit a PWR RVI AMP and/or inspection program shall also provide
a submittal for NRC review and approval to credit their implementation of MRP-227, as
amended by [the staff’s final SE]. Section 3.5.1 of Reference 9 further states that an applicant’s
or licensee’s application to implement MRP-227, as amended by the SE, shall include items (1)
and (2) below, and that applicants who submit applications for license renewal after the
issuance of the SE shall, in accordance with the GALL Report, Revision 2 (NUREG-1801),
submit the information provided in the following items (1) through (5) for staff review and
approval.

1. An AMP for the facility that addresses the 10 program elements defined in
NUREG-1801, Revision 2, AMP XI.M16A.

2. To ensure that the MRP-227, Revision 0 program and the plant-specific action items will
be carried out, applicants and licensees are to submit an inspection plan which
addresses the identified plant-specific action items for staff review and approval
consistent with the licensing basis for the plant. If an applicant or licensee plans to
implement an AMP which deviates from the guidance provided in MRP-227, as
approved by the NRC, the applicant or licensee shall identify where its program deviates
from the recommendations of MRP-227, as approved by the NRC, and shall provide a
justification for any deviation which includes a consideration of how the deviation affects
both Primary and Expansion inspection category components.

3. The regulation at 10 CFR 54.21(d) requires that an FSAR supplement for the facility
contain a summary description of the programs and activities for managing the effects of
aging and the evaluation of TLAAs for the period of extended operation. Those
applicants for LR citing MRP-227, as approved by the staff, for their RVI component
AMP shall ensure that the programs and activities specified as necessary in MRP-227,
as approved by the NRC, are summarily described in the FSAR supplement.

4. The regulation at 10 CFR 54.22 requires each applicant for LR to submit any TS
changes (and the justification for the changes) that are necessary to manage the effects
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of aging during the period of extended operation as part of its LRA. For the plant CLBs
that include mandated inspection or analysis requirements for RV internals either in the
operating license for the facility or in the facility TS, the applicant or licensee shall
compare the mandated requirements with the recommendations in the NRC-approved
version of MRP-227. If the mandated requirements differ from the recommended criteria
in MRP-227, as approved by the NRC, the conditions in the applicable license conditions
or TS requirements take precedence over the MRP recommendations and shall be
complied with.

5. Under 10 CFR 54.21(c)(1), the applicant is required to identify all analyses in the CLB for
its RVI components that conform to the definition of a TLAA in 10 CFR 54.3 and shall
identify these analyses as TLAAs for the application in accordance with the TLAA
identification requirement in 10 CFR 54.21(c)(1). MRP-227, as approved by the NRC,
does not specifically address the resolution of TLAAs that may apply to applicant or
licensee RVI components. Hence, applicants and licensees who implement MRP-227,
as approved by the NRC, shall still evaluate the CLB for their facilities to determine
whether they have plant-specific TLAAs that shall be addressed. If so, the applicant’s or
licensee’s TLAA shall be submitted for NRC review along with the applicant’s or
licensee’s application to implement the NRC-approved version of MRP-227.

For those cumulative usage factor (CUF) analyses that are TLAAs, the applicant may
use the PWR Vessel Internals Program as the basis for accepting these CUF analyses
in accordance with 10 CFR 54.21(c)(1)(iii) only if the RVl components in the CUF
analyses are periodically inspected for fatigue-induced cracking in the components
during the period of extended operation. The periodicity of the inspections of these
components shall be justified to be adequate to resolve the TLAA. Otherwise,
acceptance of these TLAAs shall be done in accordance with either

10 CFR 54.21(c)(1)(i) or (ii), or in accordance with 10 CFR 54.21(c)(1)(iii) using the
applicant’s program that corresponds to the GALL Report, Revision 2, AMP X.M1, “Metal
Fatigue of Reactor Coolant Pressure Boundary Program.” To satisfy the evaluation
requirements of ASME Code Section Ill, Subsections NG-2160 and NG-3121, the
existing fatigue CUF analyses should include the effects of the reactor coolant system
water environment.

The staff notes that, according to the wording of A/LAI 8, because the IP2 and IP3 LRA was
submitted before the issuance of the staff's final SE for MRP-227, the applicant would only be
required to submit the information for Items (1) and (2). However, because the IP2 and IP3
renewed licenses have not been issued yet, the staff evaluated the applicant’'s compliance with
Items (1) through (5).

ltem 1
Applicant Evaluation

With respect to Item 1 of A/LAI 8, the applicant stated that a description of the IPEC RVI
AMP was included in Amendment 9 to the License Renewal Application (NL-10-063,
July 14, 2010) (Ref. 1). The applicant further stated that the AMP description has been
revised to be consistent with MRP-227-A and that the revised AMP description has been
submitted under letter NL-12-037 (Ref. 5). The applicant stated that this document
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comprises an inspection plan which addressed the identified plant-specific action items
contained in Revision 1 to the [NRC staff's] Final Safety Evaluation for MRP-227, and
that IPEC is not requesting any deviations from the guidance provided in MRP-227-A.

Staff Evaluation

The staff notes that, by letter dated July 14, 2010 (Ref. 1), as amended by letter dated
February 17, 2012 (Ref. 5), the applicant provided a completely new Section B.1.42 of
the LRA consisting of the RVI Program, which addresses the 10 AMP attributes. The
staff’'s evaluation of the AMP’s 10 program elements is found in Section 3.0.3.3.9 of this
SER supplement. On the basis of its review, the staff finds that the applicant has
provided the necessary information to satisfy ltem 1.

ltem 2
Applicant Evaluation

The applicant stated in Attachment 2 to its February 17, 2012, letter that [Attachment 2
to its February 17, 2012, letter] comprises an inspection plan which addresses the
identified plant-specific action items contained in Revision 1 of the NRC Final Safety
Evaluation for MRP-227. The applicant also stated that IPEC is not requesting any
deviations from the guidance provided in MRP-227-A.

Staff Evaluation

The applicant’s February 17, 2012, letter (Ref. 5) addresses Item 2 of A/LAI 8 because it
includes the RVI Inspection Plan which addresses the applicable plant-specific A/LAls.
Therefore, the staff finds that the applicant has provided the necessary information to
satisfy Item 2.

ltem 3

Applicant Evaluation

In its February 17, 2012, letter (Ref. 5), the applicant provided revised FSAR

Sections A.2.1.41 (for IP2) and A.3.1.41 (for IP3), both titled “RVI Aging Management
Activities,” which provide a summary of the RVI Program. The summary explains that
the RVI Program is based on MRP-227-A and MRP-228. The FSAR section also
indicated that the RVI Program will be implemented in accordance with Addendum A to
NEI 03-08.

Staff Evaluation

Section 3.0.3.3.9.4 contains the staff’'s evaluation of the revised FSAR sections. The
staff finds that the applicant has provided the necessary information to satisfy Item 3.

ltem 4
Applicant Evaluation

The applicant did not identify any TS changes related to the RVI Program.

3-50



Aging Management Review Results

Staff Evaluation

The staff examined the TS for IP2 and IP3 and verified that there are no TS surveillance
requirements that would conflict with the requirements of MRP-227-A. Therefore, the
staff finds that the applicant has provided the necessary information to address ltem 4.

ltem 5

Applicant Evaluation

The applicant did not identify any new TLAAs related to RVI in Reference 5.
Staff Evaluation

Entergy’s identification of TLAAs was approved by the staff in the SER (Ref. 8).

In its response to A/LAI 8, the applicant stated that the RVI AMP description has been
revised to be consistent with MRP-227-A and that IPEC’s response to A/LAI 8 does not
request any deviations from the guidance provided in MRP-227-A.

LRA Section 4.3.1.2 provides the applicant’s TLAA and associated CUF values for the
IP2 and IP3 RVI. The staff noted that, in Amendment 3 to the LRA dated

March 24, 2008 (Ref. 36), the applicant amended LRA Section 4.3.1.2 to state that
“fatigue on the RVI will be managed by the Fatigue Monitoring Program in accordance
with 10 CFR 54.21(c)(1)(iii) for both IP2 and IP3.” In Section 4.3.1.2 of the SER, the
staff concluded that the applicant has demonstrated, under 10 CFR 54.21(c)(1)(iii), that,
for the RVI, the effects of aging on the intended function(s) would be adequately
managed for the period of extended operation.

A/LAI 8 also indicates that the Fatigue Monitoring Program may be used as the basis for
accepting CUF analyses in accordance with 10 CFR 54.21(c)(1)(iii), in which case the
evaluation requirements of ASME Code Section Il Section NG are to be satisfied.

Neither the LRA, nor the SER, nor the applicant’s response to A/LAI 8 addresses
whether the CUF analyses for the RVI satisfied the requirements of

Subsections NG-2160 and NG-3121 of Section XI of the ASME Code related to the
effects of the reactor water environment. Therefore, in RAI 12 the staff requested
clarification with respect to whether the applicant will use its RVI Program, its Fatigue
Monitoring Program, or a combination of both to manage fatigue of the RVI during the
period of extended operation. If the RVI Program is to be used as a basis for managing
fatigue of any RVI components with CUF analyses, the staff requested information on
the examination methods and frequency and a justification showing that the frequency is
adequate. If the Fatigue Monitoring Program will be used, the staff requested that the
applicant verify that the requirements of ASME Code Section Ill, Subsections NG-2160
and NG-3121, as delineated in A/LAI 8, will be satisfied.

In its response to RAI 12, by letter dated June 14, 2012, the applicant indicated that, for
RVI components that are not covered by a TLAA analysis, IPEC will use the RVI
Program to manage the effects of aging due to fatigue on the RVI. The applicant stated
that, as provided in Section 3.5.1 of the NRC’s SE for MRP-227-A for locations with a
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fatigue TLAA, IPEC will manage the effects of aging due to fatigue through the Fatigue
Monitoring Program in accordance with 10 CFR 54.21(c)(1)(iii).

The applicant further stated in its RAI 12 response that the Fatigue Monitoring Program
as described in LRA Section B.1.12 provides assurance that the CUF remains below the
allowable limit of 1.0 and that, to be consistent with Section 3.5.1 of the SE for
MRP-227-A, the existing RVI fatigue calculations will be reviewed before the units enter
the period of extended operation to evaluate the effects of the reactor coolant system
water environment on the CUF. The applicant further stated that, specifically, under
Commitment No. 43, Entergy would review the IPEC design basis ASME Code Class 1
fatigue evaluations to determine whether the locations identified in NUREG/CR-6260,
“Application of NUREG/CR-5999 Interim Fatigue Curves to Selected Nuclear Power
Plant Components,” that have been evaluated for the effects of the reactor coolant
environment on fatigue usage are the limiting locations for the IP2 and

IP3 configurations. Finally, the applicant stated that this review includes ASME Code
Class 1 fatigue evaluations for RVI, and that if more limiting locations are identified, the
most limiting location will be evaluated for the effects of the reactor coolant environment
on fatigue usage.

In RAI 15, the staff requested that the applicant (1) clarify whether the review described
in the response to RAI 12 will include CUF calculations for the RVI that incorporate
environmental factors (Fen); (2) clarify what action will be taken if the consideration of
environmental effects results in a CUF exceeding 1.0 for any RVI component; (3) clarify
the meaning of the term “ASME Code Class 1 fatigue evaluations” because, technically,
this term only applies to reactor coolant pressure boundary components (ASME Class 1
rules do not cover RVI components); (4) provide a new commitment and UFSAR
supplement to address the review of RVI for environmentally assisted fatigue as part of
the Fatigue Monitoring Program in response to A/LAI 8 of the staff's SE for MRP-227-A,
in lieu of the proposal to use Commitment No. 43.

In its October 17, 2012, response to RAI 15 (Ref. 37), the applicant revised its response
to RAI 12 to indicate that it intends to use the RVI Program to manage the cumulative
fatigue damage aging effect for RVI components that have a TLAA analysis that
determined a CUF. The staff had a number of concerns with the applicant’s description
of how it intended to use RVI Program to manage fatigue of RVI components. Among
the staff’'s concerns were that (1) inspections might never be required for Expansion
components subject to fatigue unless degradation is found in the linked Primary
component; (2) the adequacy of the periodicity of the RVI inspections (generally

10 years) might not be adequate to manage fatigue cracking; and (3) some components
susceptible to fatigue cracking are “No Additional Measures” components and so have
no specified examination techniques, periodicity, coverage, or acceptance criteria under
MRP-227-A. Therefore, the staff issued followup RAI 15-A requesting that the applicant
clarify how these issues would be addressed.

In its May 7, 2013, response to RAI 15-A (Ref. 30), the applicant stated that it would rely
on the Fatigue Monitoring Program to manage the effects of fatigue on the RVI during
the period of extended operation rather than the RVI Program as previously indicated in
the original response to RAI 15. The applicant also provided a revised response to

RAI 15, which indicated that the CUFs for the limiting RVI components would be
recalculated using Fen factors provided in NUREG/CR-5704, “Effects of LWR Coolant
Environments on the Fatigue Design Curves of Austenitic Stainless Steels,” for stainless
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steel components or NUREG/CR-6909, “Effects of LWR Coolant Environments on the
Fatigue of Reactor Materials,” for nickel-based alloy components. In response to the
staff’'s request that the applicant clarify what actions will be taken if the consideration of
environmental effects results in a CUF¢, exceeding 1.0, the applicant stated that
corrective actions would include further CUF reanalysis and/or repair or replacement of
the affected components before the CUF., reaches 1.0. The applicant also clarified that
the term “Class 1” was inadvertently included in the response to RAI 12 and that the
phrase “ASME Code Class 1 fatigue evaluations for reactor vessel internals” is changed
to read “ASME Code Subsection NG fatigue evaluations for reactor vessel internals.”
The applicant also provided a new commitment (Commitment No. 49) to recalculate the
CUF values to include reactor coolant environmental effects and take corrective actions
if necessary, as described above. The applicant also included a revised list of regulatory
commitments providing the new Commitment No. 49 and showing an implementation
schedule of before September 28, 2013, for IP2 and before December 12, 2015 for IP3
(i.e., before the start of the period of extended operation for both units). The applicant
also provided a markup of the UFSAR supplement sections A.2.2.2 and A.3.2.2 for
“Class 1 Metal Fatigue.”

By letter dated July 26, 2013, the staff issued RAI 15-B, requesting that the applicant
revise UFSAR Supplement Sections A.2.2.2 and A.3.2.2 for consistency with its
response to RAI 15-A. In its response to RAI 15-B dated September 27, 2013 (Ref. 12),
the applicant revised LRA Sections A.2.2.2 and A.3.2.2 to include new

subsections A.2.2.2.3 and A.3.2.2.3 for “Subsection NG Fatigue Analysis of Reactor
Pressure Vessel Internals,” which contain a description of the methodology described in
the response to RAI 15-A, and also include the commitment dates for completing these
analyses. The applicant also deleted the discussion of RVI from LRA Sections A.2.2.2.1
and A.3.2.2.1, “Class 1 Metal Fatigue.” The staff finds these revisions acceptable.

The staff finds the applicant’s response to RAI 15-A technically acceptable because the
methods proposed for managing fatigue of the RVI are consistent with those allowed by
A/LAI 8 from MRP-227-A. Specifically, the applicant will use its Fatigue Monitoring
Program to manage fatigue of RVI, and will consider the effects of the reactor coolant
environment on fatigue. Additionally, the cited sources for the Fe, factors to correct for
the effects of the environment are consistent with those that are acceptable according to
the GALL Report, Revision 2, Section X.M.1, “Fatigue Monitoring.” The staff's concerns
in RAIs 12, 15, 15-A, and 15-B are thus resolved.

Summary—AJ/LAI 8

Based on the above, the staff finds that the applicant has provided the information required by
A/LAI 8, ltems (1) through (5).

Conditions from Safety Evaluation of MRP-227, Revision 0. The conditions from Revision 1 of
the final SE for MRP-227, Revision 0, address changes the staff required to be made in the final
approved version of the topical report (MRP-227-A). Because MRP-227-A had not been issued
at the time that the applicant prepared the initial version of its RVI Inspection Plan, in Table 5-8
of the RVI Inspection Plan the applicant provided a brief description of how each condition is
addressed in the RVI Inspection Plan. The staff reviewed the applicant’s resolution of each of
these conditions.
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Staff Evaluation

Condition 1—This condition required moving several components from the No Additional
Measures inspection category to the Expansion inspection category. The applicable
components for Westinghouse-designed RVI are the upper core plate and the lower support
forging or casting. This condition did not change from Revision 0 to Revision 1 of the SE. The
staff verified that the IPEC RVI Inspection Program incorporates this change.

Condition 2—This condition required changing the inspection category of several components
from Expansion to Primary. The applicable components for Westinghouse-designed RVI are
the upper and lower core barrel girth welds and the lower core barrel flange weld. The staff
notes that the component description was changed from “all upper and lower core barrel welds”
in Revision 0 of the staff's SE to only “the girth welds” in Revision 1 of the staff's SE. The staff
verified that the IPEC RVI Inspection Program incorporates this change.

Condition 3—This condition does not apply to components in Westinghouse-designed reactors,
so it is not applicable.

Condition 4—This condition required (a) the minimum examination coverage to be defined as
75 percent of the total accessible and inaccessible area or volume or (b) when addressing a set
of like components, that the inspection examine a minimum sample size of 75 percent of the
total population of like components in the Expansion category. The staff verified that the
examination coverage specified in Table 5-3 of the IPEC RVI Inspection Program for Expansion
components meets this condition.

Condition 5—As applicable to Westinghouse-designed RVI, this condition required that the
examination frequency of baffle-former bolts be changed from “10 to 15 years” to “10 years.”
The staff verified that Table 5-2 of the IPEC RVI Inspection Program meets this condition.

Condition 6—This condition required a baseline 10-year reexamination interval to be applied to
all Expansion components once (a) degradation is identified in the associated Primary
inspection category components and (b) examination of the Expansion category component
begins, unless the applicant or licensee provides an evaluation to the staff justifying a longer
interval between inspections. The staff verified that Table 5-3 of the IPEC RVI Inspection
Program incorporates this condition.

Condition 7—This condition required the inclusion of a reference to RVI AMP XI.M16A in the
GALL Report, Revision 2 in Appendix A to MRP-227-A. As such, this condition does
necessitate changes in the IPEC RVI Inspection Plan or AMP.

The staff finds that all conditions applicable to Westinghouse-designed RVI have been
incorporated in the inspection and evaluation requirements for IP2 and IP3.

Summary—Action Items and Conditions from Safety Evaluation of MRP-227, Revision 0
Based on the information evaluated in this section, the staff finds that the applicant has
adequately addressed all of the A/LAls and conditions described in the staff’s final SE for
MRP-227, Revision 0 (Ref. 9), that are applicable to IP2 and IP3.

Staff’s Evaluation of the RVI Inspection Plan’s Consistency with MRP-227-A. In addition to its
review of the A/LAls, the staff reviewed the information provided in IPEC’s RVI Inspection Plan
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for general consistency with MRP-227-A. Section 1.0 of MRP-227-A is the executive summary,
so it is not specifically addressed below.

Background (Section 2.0 of MRP-227-A)

Section 2.0 of MRP-227-A contains general background, a discussion of the scope, and
applicability information.

The staff verified that the scope of the applicant’s RVI Inspection Plan is consistent with that
described in MRP-227-A Section 2.0 (i.e., is limited to the RVI structural components).
Section 2.0 of the RVI Inspection Plan provides significant detail on the items within the scope
of the plan. The applicability information of Section 2.4 of MRP-227-A is addressed in detail in
Section 3.0.3.3.10.3.1 of this SSER under the discussion of A/LAI 1.

Component Categorization and Aging Management Strategy Development (Section 3.0 of
MRP-227-A)

This section of MRP-227-A provides information on the RVI design characteristics for the
three different nuclear steam supply system (NSSS) designs, an overview of the applicable
degradation mechanisms and effects, and a description of the process used to develop the
aging management strategy recommendations of MRP-227-A, including screening for
degradation mechanisms, categorization, and FMECA.

In Section 2.0 of the RVI Inspection Plan, the applicant provided a description of the design of
the IP2 and IP3 internals. This section also provides verbal descriptions and figures showing
the general arrangement and specific subcomponents of the generic Westinghouse-designed
RVI. The figures are consistent with those included in MRP-227-A. The description of the
upper internals assembly provided in the IPEC RVI Inspection Plan is similar to that provided in
MRP-227-A Section 3.1.3, and notes that the upper support plate (USP) design at IPEC is
designated as a “top hat” design. The description of the lower internals assembly is also similar
to the corresponding description in MRP-227-A, with some plant-specific information added.

For example, the description notes that at IPEC, corner brackets are installed behind and bolted
to the baffle plates.

Section 3.1 of the RVI Inspection Plan summarizes the guidance of the MRP I&E Guidelines
necessary to understand the implementation of MRP-227-A but does not duplicate the full
discussion of the technical bases. Because the end result of the process described in Section 3
of MRP-227-A is the categorization of the components and inspection and evaluation
recommendations for the various inspection categories, the consistency of the applicant’s
program with these results can be evaluated by assessing the consistency of the aging
management requirements specified in the applicant’s RVI Program with MRP-227-A. The
aging management requirements in the IPEC RVI Program were found to be consistent with
MRP-227-A, as documented in Section 3.0.3.3.9 of this SER Supplement.

Based on the above, the staff finds that the RVI Inspection Plan is consistent with the

information provided in Section 3 of MRP-227-A with respect to the component categorization
and aging management strategy development.
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Aging Management Requirements (Section 4.0 of MRP-227-A)

This section of MRP-227-A provides tables describing the recommended inspections
(technique, schedule of initial and subsequent inspections, and inspection coverage) for RVI
components in the Primary, Expansion, and Existing Programs categories. The staff confirmed
that the information in Tables 5-2, 5-3, and 5-4 of the RVI Inspection Plan is consistent with that
in Tables 4-3 (Primary), 4-6 (Expansion), and 4-9 (Existing Programs) in MRP-227-A.

Examination Acceptance Criteria and Expansion Requirements (Section 5.0 of
MRP-227-A)

Table 5-3 of MRP-227-A provides the acceptance criteria for the Primary and Expansion
category components of Westinghouse-designed RVI and the Expansion criteria defining when
the inspection results for the Primary components trigger inspections of the Expansion
components. The staff checked the corresponding information in Table 5-5 of the RVI
Inspection Plan and finds it to be consistent with the information in Table 5-3 of MRP-227-A.

Evaluation Methodologies (Section 6.0 of MRP-227-A)

This section of MRP-227-A provides recommended flaw evaluation methods to be used when
the examinations recommended in Section 4.0 reveal relevant conditions. The applicant did not
include any information in the RVI Inspection Plan addressing evaluation methodologies.
However, as noted in the staff’'s evaluation of IPEC’s RVI AMP in Section 3.0.3.3.9 of this SER
supplement, the applicant stated that it would apply the evaluation methodologies of Section 6.0
of MRP-227-A or other NRC-approved evaluation methods in the description of the “corrective
action” program element.

In addition, in the staff’s final SE for MRP-227, Revision 0, the staff noted that in an

RAI response, EPRI stated that (a) topical report WCAP-17096-NP is the document that will be
used as the framework to develop the generic and plant-specific evaluations triggered by
findings in the RVI examinations and (b) the staff is currently reviewing WCAP-17096-NP,
Revision 2. Therefore, in RAI 4, the staff requested that the applicant address the use of
WCAP-17096-NP, Revision 2, as the basis for the methods to be used to evaluate relevant
inspection findings. The applicant’s response to RAI 4 is evaluated in Section 3.0.3.3.9.1 of this
SER supplement.

Implementation Requirements (Section 7.0 of MRP-227-A)

Section 7 of MRP-227 provides a summary of the implementation requirements established by
the nuclear industry for the guidelines described in MRP-227. The implementation requirements
are defined by the latest edition of NEI 03-08, which includes implementation categories used in
MRP-227 such as: (a) “Mandatory,” which requires implementation of the guidelines at all
plants; (b) “Needed,” which provides an option for implementing the guidelines wherever
possible or implementing alternative approaches, or (c) “Good Practice,” which recommends
implementation of the guidelines as an option whereby significant operational and reliability
benefits can be achieved at a given plant. Failure to meet a “Needed” or a “Mandatory”
requirement is a deviation from the guidelines and a written justification for deviation must be
prepared and approved as described in Appendix B to NEI 03-08. A copy of the deviation is
sent to the MRP so that, if needed, improvements to the guidelines can be developed. A copy
of the deviation is also sent, for information, to the NRC. Section 7 of MRP-227 specified the
following with respect to the implementation of specific MRP-227 guidelines:
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1. Each PWR unit shall develop and document an AMP for the PWR RVI components
within thirty-six months following the issuance of MRP-227-A. This is a "Mandatory"
requirement.

2. Each PWR unit shall implement Tables 4-1 through 4-9 and Tables 5-1 through 5-3 of
MRP-227 for the applicable design within twenty-four months following the issuance of
MRP-227-A. This is a "Needed" requirement.

3. Examination of the RVI components shall comply with the MRP-228 Revision 0,
"Materials Reliability Program: Inspection Standard for PWR Internals.” This is a
"Needed" requirement.

4. Examination results that do not meet the examination acceptance criteria defined in
Section 5 of the MRP-227 guidelines shall be recorded and entered in the plant
corrective action program and dispositioned. This is a “Needed” requirement.

5. A summary report of all inspections and monitoring, evaluation, and new repairs shall be
provided within one hundred and twenty days of the completion of an outage during
which the RVI components were examined. The summary of the examination results
shall be included in an industry report that is updated every six months. This report will
monitor the industry progress on the AMP related to PWR RVI components and it will
also list the emerging operating experience. This is a "Good Practice" requirement.

6. If an engineering evaluation is used to disposition an examination result that does not
meet the examination acceptance criteria in Section 5, this engineering evaluation shall
be conducted in accordance with a NRC-approved evaluation methodology. This is a
“Needed” requirement.

Because IPEC has developed and documented its AMP for RVl components through the
submittal of LRA Amendment 9, as modified by its February 17, 2012, letter (Ref. 5), and this
has occurred within 36 months of the issuance of MRP-227-A, the applicant has met the
mandatory requirements. The information provided in Section 4.4 of the RVI Inspection Plan is
consistent with the “Needed” and “Good Practice” requirements of ltems 2 through 6 above.
Therefore, the staff finds that the implementation requirements for the RVI Inspection Plan are
consistent with the implementation requirements defined in MRP-227-A and are thus
acceptable.

Staff’'s Evaluation of Consistency between the LRA and the RVI Inspection Plan. The staff
compared the information in Tables 5-2, 5-3, and 5-4 of the RVI Inspection Plan to the
information included in Tables 3.1.2-2-IP2 and 3.1.2-2-IP3 of the LRA, as amended by LRA
Amendment 9, which provide the summary of the aging management review for IP2 and IP3.
Any component that credits the RVI AMP in these tables should be included in either Table 5-2
or Table 5-3 of the RVI Inspection Plan, which contain the inspection requirements for the
Primary and Expansion components for IP2 and IP3. Because Tables 5-2 and 5-3 of the RVI
Inspection Plan use the component nomenclature from MRP-227-A (which differs from the IP2
and IP3 plant-specific nomenclature used in LRA Tables 3.1.2-2-IP2 and 3.1.2-2-IP3), Table 5-1
of the RVI Inspection Plan provided a cross-index between the LRA and MRP-227-A
nomenclature. The staff found that all of the components crediting the RVI AMP in LRA
Tables 3.1.2-2-1P2 and 3.1.2-2-IP3 are included in Tables 5-2 and 5-3 of the RVI Inspection
Plan. In addition, the staff compared LRA Tables 3.1.2-2-IP2 and 3.1.2-2-IP3 for consistency
with Table 5-4 of the RVI Inspection Plan, which identifies the applicant’s Existing Program
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components corresponding to Table 4-9 of MRP-227-A. This review identified some apparent
inconsistencies between the RVI Inspection Plan’s Table 5-4, “Existing Program Components at
IPEC Units 2 and 3,” and Tables 3.1.2-2-IP2 and 3.1.2-2-1P3 with respect to the existing
program (AMP) credited with managing the aging effect. Specifically, for the flux thimble guide
tubes and clevis insert bolts at IPEC, the Water Chemistry Program—~Primary and Secondary is
assigned to manage loss of material in Tables 3.1.2-2-IP2 and 3.1.2-2-IP3, while in Table 5-4 of
the RVI Inspection Plan, different programs are listed as the existing program managing loss of
material for these components. Therefore, in RAI 13, the staff requested that the applicant
clarify these apparent inconsistencies.

In its October 17, 2012, response to RAI 13 (Ref. 37), the applicant clarified these apparent
inconsistencies, noting that in the IPEC license renewal aging management review, the flux
thimble tubes (and the flux thimble guide tubes external to the reactor vessel) were evaluated as
part of the reactor vessel and the aging management review results were presented in LRA
Tables 3.1.2-1-IP2 and -IP3. The applicant further indicated that as a consequence, the
“Bottom Mounted Instrumentation System—FIlux thimble tubes” listed in Table 5-4 of the RVI
Inspection Plan are the same as the “Bottom mounted instrumentation—flux thimble tubes”
listed in LRA Tables 3.1.2-1-IP2 and -IP3. The applicant stated that (a) these LRA tables
identify “loss of material—wear” as an applicable aging effect and identify the “Flux Thimble
Tube Inspection Program” as the AMP and (b) this is consistent with Table 5-4 of the RVI
Inspection Plan. Finally, the applicant stated that the LRA table line items (in Tables 3.1.2-2-1P2
and 3.1.2-2-IP3) that indicate loss of material managed by the Water Chemistry—Primary and
Secondary Program refer to loss of material due to pitting and crevice corrosion, not by wear.
The staff notes that loss of material due to pitting and crevice corrosion for the flux thimble tubes
is not identified as an AERM in MRP-227-A, so it is acceptable for the applicant to identify a
different AMP to manage loss of material due to this mechanism. The staff reviewed the
applicant’s identified AMP for the flux thimble tubes against the recommendation of MRP-227-A.
Table 4-9 of MRP-227-A cites the GALL Report, Revision 1, as the source of the AMP
requirements, surface examination by eddy current testing as the examination method, and
eddy current surface examination as described in the plant response to Bulletin 88-09 as the
required examination coverage. GALL Report, Revision 1, Table IV.B2, identifies the
recommended AMP for the flux thimble tubes as the “Flux Thimble Tube Inspection Program”
described in Section XI.M37 of the GALL Report, Revision 1. Consistent with the GALL Report,
Revision 1, LRA Tables 3.1.2-1-IP2 and 3.1.2.1-IP3 identify the “Flux Thimble Tube Inspection
Program” as the applicable AMP for managing loss of material due to wear. In the SER

(Ref. 8), the staff found that the applicant’s “Flux Thimble Tube Inspection Program” was
consistent (with enhancements) with the GALL Report, Revision 1, and that the effects of aging
would thus be adequately managed. Therefore, the applicant’'s AMP for the flux thimble tubes is
acceptable because it is consistent with both the recommendations of the GALL Report,
Revision 1, and MRP-227-A, Table 4-9.

In LRA Tables 3.1.2-2-1P2 and -IP3, loss of material due to wear was identified as an aging
effect for the clevis inserts, but not for the clevis insert bolts. In its October 17, 2012, response
to RAI 13, the applicant stated that this is consistent with the GALL Report, Revision 1, which
does not identify an aging effect of loss of material due to wear for the bolts. The applicant
further stated that MRP-227-A identifies loss of material due to wear as an aging effect for the
clevis insert bolts and that the RVI Inspection Plan manages this aging effect accordingly. The
applicant stated that the LRA table line items for clevis insert bolts that indicate loss of material
managed by the Water Chemistry—Primary and Secondary Program refer to loss of material
due to pitting and crevice corrosion, not by wear. Finally, the applicant stated that, for
consistency with MRP-227-A and the RVI Inspection Plan, the following line item would be
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added to LRA Tables 3.1.2-2-IP2 and -IP3. The staff finds this response acceptable because
the applicant modified the AMP in the LRA which manages loss of material due to wear of the

clevis insert bolts for consistency with MRP-227-A, which identifies the bolts as Existing
Programs components with wear managed by the Inservice Inspection Program.

Component | Intended | Material | Environment | Aging Effect Aging NUREG- | Table 1 | Notes

Type Function Requiring Management 1801 Item
Management Program Iltem

Lower Structural | Nickel Treated Loss of Inservice -- -- H

internals support alloy borated water | material — Inspection

assembly wear

* clevis

insert bolt

The staff finds the applicant’s response to RAI 13 acceptable because it has clarified or
corrected the apparent inconsistencies between LRA Tables 3.1.2-2-IP2 and -IP3 and Table 5-4
of the RVI Inspection Plan, demonstrating that the aging management of the Bottom Mounted
Instrumentation System—flux thimble tubes and the clevis insert bolts will be consistent with
MRP-227-A. The Staff’'s concern in RAI 13 is therefore resolved.

Conclusion. The staff concludes that the proposed RVI Inspection Plan implements the
elements of the RVI AMP in an acceptable manner. The bases for the staff’'s conclusion are
that (1) the applicant’s program is consistent with the generic RVI inspection and evaluation
guidelines of MRP-227-A; (2) the applicant adequately addressed all of the A/LAls of the final
SE for MRP-227, Revision 0, that are applicable to Westinghouse-designed RVI or generically
to all NSSS designs; and (3) the RVI Inspection Plan addresses the conditions of the final SE
for MRP-227, Revision 0.

3.1 Aging Management of Reactor Coolant System

3.1.1 Summary of Technical Information in the Application

By letter dated July 14, 2010, the applicant submitted Amendment 9 to its LRA to include the
RVI AMP. The applicant removed its previous commitment to submit a reactor vessel internals
inspection program and, as a result, it made several changes to the LRA.

3.1.2 Staff Evaluation

The abbreviated Table 3.1-1, below, summarizes the staff’s evaluation of components, aging
effects, and AMPs in light of the changes associated with the RVI Program. Columns 1 through
5 represent the applicant’s statements in the amended LRA. References to the staff's
evaluation are provided in Column 6.
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Table 3.1-1. Staff Evaluation for Reactor Vessel, Reactor Vessel Internals, and Reactor
Coolant System Components in the GALL Report

springs
(3.1.1-27)

(2) implement
applicable results
(3) submit for NRC
approval > 24
months before the
extended period
an RVI inspection
plan based on
industry
recommendation.

Component Group Aging AMP in GALL Further AMP in LRA, Staff Evaluation
(GALL Report Effect/Mechanism Report Evaluation | Supplements, or
Item No.) in GALL Amendments
Report
Stainless steel and |Loss of fracture FSAR supplement |No, but Reactor Vessel See SER
nickel alloy reactor |toughness due to |commitment to licensee Internals Program |Section 3.1.2.2.6
vessel internals neutron irradiation |(1) participate in  |commitment
components exposed |embrittlement, void |industry RVI aging [needs to be
to reactor coolant swelling programs confirmed
and neutron flux (2) implement
(3.1.1-22) applicable results
(3) submit for NRC
approval > 24
months before the
extended period
an RVI inspection
plan based on
industry
recommendation.
Stainless steel and |Loss of preload FSAR supplement |No, but Reactor Vessel See SER
nickel alloy reactor |due to stress commitment to licensee Internals Program |Section 3.1.2.2.9
vessel internals relaxation (1) participate in commitment
screws, bolts, tie industry RVI aging |needs to be
rods, and hold-down programs confirmed
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Component Group Aging AMP in GALL Further AMP in LRA, Staff Evaluation
(GALL Report Effect/Mechanism Report Evaluation | Supplements, or
Item No.) in GALL Amendments
Report
Stainless steel Cracking due to Water Chemistry  [No, but Reactor Vessel See SER
reactor vessel SCC, irradiation- |and FSAR licensee Internals Program |Section 3.1.2.2.12
internals components |assisted SCC supplement commitment
(e.g., upper internals commitment to needs to be
assembly, RCCA (1) participate in confirmed
guide tube industry RVI aging
assemblies, programs
baffle/former (2) implement
assembly, lower applicable results
internal assembly, (3) submit for NRC
shroud assemblies, approval less
plenum cover and than 24 months
plenum cylinder, before the
upper grid assembly, extended period
control rod guide an RVI inspection
tube (CRGT) plan based on
assembly, core industry
support shield recommendation.
assembly, core
barrel assembly,
lower grid assembly,
flow distributor
assembly, thermal
shield,
instrumentation
support structures)
(3.1.1-30)
Stainless steel and |Changes in FSAR supplement |No, but Reactor Vessel See SER
nickel alloy reactor |dimensions due to |commitment to licensee Internals Program |Section 3.1.2.2.15
vessel internals void swelling (1) participate in commitment
components industry RVI aging |needs to be
(3.1.1-33) programs confirmed

(2) implement
applicable results
(3) submit for NRC
approval less
than 24 months
before the
extended period
an RVI inspection
plan based on
industry
recommendation.
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reactor vessel
internals exposed to
reactor coolant

(e.g., upper and
lower internals
assembly, CEA
shroud assembly,
core support barrel,
upper grid assembly,
core support shield
assembly, lower grid
assembly)
(3.1.1-63)

Internals Program

Component Group Aging AMP in GALL Further AMP in LRA, Staff Evaluation
(GALL Report Effect/Mechanism Report Evaluation | Supplements, or
Item No.) in GALL Amendments
Report

Stainless steel and  [Cracking due to Water Chemistry  [No, but Water Chemistry |See SER
nickel alloy reactor |SCC, PWSCC, and FSAR licensee Control — Primary |Section 3.1.2.2.17
vessel internals irradiation-assisted [supplement commitment |and Secondary
components SCC commitment to needs to be |and either the
(e.g., upper internals (1) participate in confirmed Reactor Vessel
assembly, RCCA industry RVI aging Internals Program
guide tube programs or the Inservice
assemblies, lower (2) implement Inspection
internal assembly, applicable results Program (for the
CEA shroud (3) submit for NRC lower core plate
assemblies, core approval > 24 only)
shroud assembly, months before the
core support shield extended period
assembly, core an RVI inspection
barrel assembly, plan based on
lower grid assembly, industry
flow distributor recommendation.
assembly)
(3.1.1-37)
Steel reactor vessel [Loss of material Inservice No Inservice See SER
flange, stainless due to wear Inspection (IWB, Inspection and the |Section 3.1.2.1.11
steel and nickel alloy IWC, and IWD) Reactor Vessel

In LRA Amendment 9, the “Discussion” column in LRA Table 3.1.1, “Summary of Aging
Management Programs of the Reactor Coolant System Evaluated in Chapter IV of
NUREG-1801,” was changed to replace wording referring to the commitment to implement the
industry program in Sections A.2.1.4.1 and A.3.1.4.1 of Appendix A to the UFSAR Supplement
with a reference to the RVI Program. In LRA Tables 3.1.2-2-IP2 and 3.1.2-2-IP3, “Reactor
Vessel Internals, Summary of Aging Management Review,” the information for components
aligned with the line items listed in LRA Table 3.1.1 in the “Aging Management Programs”
column is changed from “RVI Commitment” to “Reactor Vessel Internals.”
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The line items listed above in LRA Table 3.1.1 are all line items pertaining to RVI components
for which, according to Table 1 in Volume 1 of Revision 1 of the GALL Report, the need for
further evaluation is waived if the applicant’s commitment to implement the RVI Program
developed by industry is confirmed. Table 1 in Volume 1 of Revision 1 of the GALL Report
described the commitment as follows: “FSAR supplement commitment to (1) participate in
industry RVI aging programs (2) implement applicable results (3) submit for NRC approval

> 24 months before the extended period an RVI inspection plan based on industry
recommendation.” The original IP2 and IP3 LRA included a commitment consistent with this
wording for the items listed in the table above.

The staff finds the changes to the “Discussion” column information in LRA Table 3.1.1 and the
changes to the assigned AMP in LRA Tables 3.1.2-2-IP2 and 3.1.2-2-IP3 to be acceptable
because the changes reflect the replacement of the commitment to implement the RVI Program
consistent with the program developed by industry, with the actual RVI Program. In addition,
the staff notes that in LR-ISG-2011-04 none of these components would require further
evaluation.

The staff reviewed the changes to LRA Table 3.1.1 in LRA Amendment 9 and concludes that
the changes are acceptable because the items now cite the RVI Program rather than a
commitment. Based on the staff’s review of the changes of the listed line items, the effects of
aging for the affected RVI components will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB during the period of extended operation
as required by 10 CFR 54.21(a)(3).

Detailed evaluation of these changes can be found in SER Sections 3.1.2.2.6, 3.1.2.2.9,
3.1.2.2.12,3.1.2.2.15, and 3.1.2.2.17.

3.1.2.1.10 Aging Effects Requiring Management for RVI Components

In LRA Amendment 9, the applicant revised Tables 3.1.2.2-IP2 and 3.1.2.2-IP3, both entitled
“‘RVI Summary of Aging Management Review.” The major change to these tables is in the
“Aging Management Programs” column, where “RVI commitment” has been replaced with
“‘Reactor Vessel Internals.” This change reflects a change from crediting the commitment to
implement the industry program when it was completed, tracked by Commitment No. 30, to
crediting the new RVI AMP described in LRA Section B.1.42 with management of aging for the
AERMSs applicable to the IP2 and IP3 RVI. The other notable change to these tables is the
replacement of generic note “A” with generic note “E” wherever the RVI AMP was credited.
Generic note “A” reads, “Consistent with NUREG-1801 item for component, material,
environment, aging effect and AMP is consistent with NUREG-1801 AMP.” Generic note “E”
reads “Consistent with NUREG-1801 material, environment, and aging effect but a different
AMP is credited.” The change from generic note A to generic note E reflects the fact that citing
the RVI commitment is consistent with the GALL Report, Revision 1, while citing the RVI AMP is
not consistent with the GALL Report, Revision 1. However, crediting the RVI Program is
consistent with LR-1ISG-2011-04, which updates the guidance in Revision 2 of the GALL Report
to reflect MRP-227-A and thus contains the most current guidance acceptable to the staff for
managing aging of RVI. Other changes include changes to some component types and addition
of some completely new line items. These changes are consistent with the changes in the
scoping and screening information evaluated in Section 2.3.1.2 of this SER supplement. For
some components, AMPs other than the RVI AMP are credited with managing certain AERMs.
For example, the Water Chemistry Control—Primary and Secondary AMP is credited with
managing the AERM “loss of material” for several components. These AERMs continue to cite
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generic note “A” because the component, material, environment, aging effect, and AMP are
consistent with the GALL Report, Revision 1.

The component, material, environment, and aging effect information is consistent with the GALL
Report, Revision 1, which was the most current NRC guidance at the time these changes were
submitted, although slightly different component terminology is used in some cases. The AMP
credited for managing aging is consistent with LR-ISG-2011-04, which updates the GALL
Report, Revision 2, guidance to reflect MRP-227-A and thus contains the most current guidance
acceptable to the staff for managing aging of RVI, with two exceptions. First, the “Thermal
Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel (CASS)
Program” is credited for managing reduction of fracture toughness for the “lower internals
assembly — lower core support castings — column cap — lower core support column bodies
(column caps),” whereas LR-ISG-2011-04 specifies the RVI Program. The relationship between
the “Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel
(CASS) Program” and the RVI AMP was clarified in the applicant’s September 28, 2012,
response to RAI 10, which is discussed in more detail in SER Section 3.0.3.3.10. The staff’s
review of the applicant’s RVI Inspection Plan, detailed in SER Section 3.0.3.3.10, confirmed that
the MRP-227-A aging management recommendations for the column caps will be met. Second,
the ISI Program is credited for managing aging of several components. All of the components
for which the ISI Program is credited for managing aging effects are classified as Existing
Programs components within MRP-227-A; the ASME Code Section XI ISI Program is the
existing program credited for managing aging of these components in Table 4-9 of MRP-227-A.
Therefore, there is no effective discrepancy with LR-ISG-2011-04. Further, in its review of the
RVI AMP detailed in SER Section 3.0.3.3.9, the staff verified that the IPEC RVI Inspection Plan
implements all of the Existing Programs inspections of MRP-227-A. Therefore, the two
apparent exceptions to LR-ISG-2011-04 have been reconciled and determined to result in
equivalent aging management to the criteria of LR-1ISG-2011-04.

Based on the above, the staff finds the changes to LRA Tables 3.1.2.2-IP2 and 3.1.2.2-IP3
acceptable because component, material, environment, and aging-effect information is
consistent with the GALL Report, Revision 1, and the credited AMPs are consistent with the
most current NRC guidance for RVI aging management in LR-1ISG-2011-04, with two exceptions
that were determined by the staff to be equivalent with the criteria of LR-ISG-2011-04.

In the LRA, for several aging effects applicable to the RVI, the applicant credited Commitment
No. 30 for fulfilling the further evaluation requirements. Commitment No. 30 states: “For aging
management of the RVI, IPEC will (1) participate in the industry programs for investigating and
managing aging effects on reactor internals; (2) evaluate and implement the results of the
industry programs as applicable to the reactor internals; (3) on completion of these programs,
but not less than 24 months before entering the period of extended operation, submit an
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inspection plan for reactor internals to the NRC for review and approval.” The “further
evaluation” sections affected are:

3.1.2.2.6 Loss of Fracture Toughness Due to Neutron Irradiation Embrittlement and Void
Swelling
3.1.2.2.9 Loss of Preload Due to Stress Relaxation

3.1.2.2.12 Cracking Due to Stress Corrosion Cracking and Irradiation-Assisted Stress
Corrosion Cracking

3.1.2.2.15 Changes in Dimensions Due to Void Swelling

3.1.2.2.17 Cracking Due to Stress Corrosion Cracking, Primary Water Stress Corrosion
Cracking, and Irradiation-Assisted Stress Corrosion Cracking

In LRA Amendment 9, the listed LRA sections were revised to credit the RVI Program in place
of Commitment No. 30. The following sections evaluate the changes to the listed LRA sections
and are intended to replace the previous SER sections in their entirety. The staff notes, in the
LRA sections listed above provided in LRA Amendment 9, the applicant cited MRP-227 rather
than MRP-227-A. Because the applicant did not cite the staff approved version of MRP-227, in
RAI 2 the staff requested the applicant update the reference to MRP-227-A. In its response to
RAI 2 by letter dated June 14, 2012, the applicant provided revisions of the LRA sections listed
above changing the references to MRP-227-A. Therefore, RAI 2 is resolved.

3.1.2.2.6 Loss of Fracture Toughness due to Neutron Irradiation Embrittlement and Void
Swelling

By letter dated July 14, 2010, Entergy amended LRA Section 3.1.2.2.6 to remove its previous
commitment. In response to RAI 2 by letter dated June 14, 2012, Entergy revised LRA

Section 3.1.2.2.6 to state that “The RVI Program will implement the EPRI Pressurized Water
Reactor Internals Inspection and Evaluation Guidelines, MRP-227-A. The RVI Program will use
nondestructive examinations (NDE) and other inspection methods to manage aging effects for
reactor vessel internals.”

The staff's evaluation of the applicant’s program to address this aging effect is documented in
SER Section 3.0.3.3.9.

3.1.2.2.9 Loss of Preload due to Stress Relaxation

By letter dated July 14, 2010, Entergy amended LRA Section 3.1.2.2.9 to remove its previous
commitment. In response to RAI 2 by letter dated June 14, 2012, Entergy revised LRA

Section 3.1.2.2.9 to state that “The RVI Program will implement the EPRI Pressurized Water
Reactor Internals Inspection and Evaluation Guidelines, MRP-227-A. The RVI Program will use
nondestructive examinations (NDE) and other inspection methods to manage aging effects for
reactor vessel internals.”

The staff's evaluation of the applicant’s program to address this aging effect is documented in
SER Section 3.0.3.3.9.
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3.1.2.2.12 Cracking Due to Stress Corrosion Cracking and Irradiation-Assisted Stress
Corrosion Cracking

By letter dated August 22, 2011 (Ref. 38), Entergy amended LRA Section 3.1.2.2.12 to remove
its previous commitment and to state that “[c]racking due to SCC and IASCC in PWR stainless
steel reactor internals exposed to reactor coolant will be managed by the Water Chemistry
Control—Primary and Secondary and the Reactor Vessel Internals (RVI) Programs.”

In its June 14, 2012, response to RAI 3, Entergy further amended LRA Section 3.1.2.2.12 to
state that:

Cracking due to SCC and IASCC in PWR stainless steel reactor internals
exposed to reactor coolant will be managed by the Water Chemistry Control—
Primary and Secondary Program and the Reactor Vessel Internals (RVI) or
Inservice Inspection (ISI) Programs. The RVI program will implement the EPRI
Pressurized Water Reactor Internals Inspection and Evaluation Guidelines,
MRP-227-A. The RVI Program will use nondestructive examinations (NDE) and
other inspection methods to manage aging effects for reactor vessel internals.
The RVI Program includes inspections of core support structures using the
existing ASME Section X, ISI Program as delineated in MRP-227-A, Table 4-9.
Where credited for the management of cracking, the existing ISI Program is listed
in Tables 3.1.2-2-1P2 and 3.1.2-2-1P3 in lieu of the RVI Program.

In RAI 3, the staff requested that the applicant justify the use of the ISI Program to manage
cracking. Inits June 14, 2012, response to RAI 3, the applicant justified its use of the ISI
Program to manage the aging effect of cracking for the “Upper Support Plate, Support Assembly
(Including Ring)” on the basis that this component is categorized as an Existing Programs
component by MRP-227-A, with the ISI Program identified as the existing program in Table 4-9
of MRP-227-A. The staff notes that in Tables 3.1.2-2-1P2 and 3.1.2-2-1P3, the ISI Program is
also assigned to manage cracking of the “Lower Internals Assembly—Lower Core Plate,” which
is also an Existing Programs component in MRP-227-A. For Existing Programs components
defined in MRP-227-A that rely on the ISI Program, the staff found in its final SE for MRP-227,
Revision 0 (Ref. 9), that the inspections specified by the ISI Program are adequate to manage
the aging effect of cracking. Therefore, the staff finds that crediting the 1SI Program with
managing cracking of the “Upper Support Plate, Support Assembly (Including Ring)” and the
“Lower Internals Assembly—Lower Core Plate” is acceptable because the ISI Program is
adequate to manage cracking in this component. The staff's evaluation of the applicant’s ISI
Program is documented in the SER (Ref. 8),” Section 3.0.3.3.4.

The staff finds the applicant’s proposal to use the Water Chemistry Control Program (Primary
and Secondary) to be acceptable for managing cracking due to SCC and IASCC of stainless
steel RVI components because the Water Chemistry Control Program (Primary and Secondary)
will control contaminants that can contribute to SCC of stainless steel. The staff’s evaluation of
the applicant’s Water Chemistry Control Program is documented in Section 3.0.3.2.17 of the
SER (Ref. 8).

In addition, the staff notes that LR-ISG-2011-14, “Updated Aging Management Criteria for
Reactor Vessel Internal Components for Pressurized Water Reactors” (Ref. 7), updates the
GALL Report, Revision 2, guidance to reflect MRP-227-A and thus contains the most current
guidance acceptable to the staff for managing aging of RVI. Use of the RVI Program AMP and
Water Chemistry AMP to manage SCC and IASCC of RVI is consistent with the guidance in
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LR-ISG-2011-14 Section XI.M16A. Under “Preventive Actions,” LR-1ISG-2011-14 states that
MRP-227-A relies on PWR water-chemistry control to prevent or mitigate aging effects that can
be induced by corrosive aging mechanisms (e.g., loss of material induced by general, pitting
corrosion, crevice corrosion, or stress corrosion cracking or any of its forms [SCC, PWSCC, or
IASCC]), and that reactor coolant water chemistry is monitored and maintained in accordance
with the Water Chemistry Program as described in GALL AMP XI.M2, “Water Chemistry.” The
applicant’s use of the ISI Program to manage cracking due to SCC and IASCC is equivalent to
use of the RVI Program for the components in question because MRP-227-A specifies the IS
Program as the existing program credited for inspection for cracking of these components.
Therefore, the applicant’s use of the RVI Program, ISI Program, and Water Chemistry Control
Program is consistent with the staff's most current guidance for aging management of RVI.

The staff therefore finds the applicant’s use of the combination of the RVI Program, ISI
Program, and Water Chemistry Control Program (Primary and Secondary) to be acceptable
because (1) the RVI Program and ISI Program will detect cracking due to SCC and IASCC, the
Water Chemistry Program will mitigate SCC by minimizing contaminants, and (3) use of these
programs is consistent with or equivalent to the staff's most current guidance for aging
management of RVI.

The staff's evaluation of the applicant’s RVI Program is documented in Section 3.0.3.3.9 of this
SER supplement.

Based on the programs identified, the staff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB during the period of extended operation as required by

10 CFR 54.21(a)(3).

3.1.2.2.15 Changes in Dimensions due to Void Swelling

By letter dated July 14, 2010, Entergy amended LRA Section 3.1.2.2.15 to remove its previous
commitment. In response to RAI 2 by letter dated June 14, 2012, Entergy revised LRA

Section 3.1.2.2.15 to state that “[the RVI Program will implement the EPRI Pressurized Water
Reactor Internals Inspection and Evaluation Guidelines, MRP-227-A. The RVI Program will use
nondestructive examinations (NDE) and other inspection methods to manage aging effects for
reactor vessel internals.”

The staff's evaluation of the applicant’s program to address this aging effect is documented in
SER Section 3.0.3.3.9.

3.1.2.2.17 Cracking due to Stress Corrosion Cracking, Primary Water Stress Corrosion
Cracking, and Irradiation-Assisted Stress Corrosion Cracking

By letter dated July 14, 2010, Entergy amended LRA Section 3.1.2.2.17 to remove its previous
commitment. In response to RAI 2 by letter dated June 14, 2012, Entergy revised LRA

Section 3.1.2.2.17 to state that “[the RVI Program will implement the EPRI Pressurized Water
Reactor Internals Inspection and Evaluation Guidelines, MRP-227-A. The RVI Program will use
nondestructive examinations (NDE) and other inspection methods to manage aging effects for
reactor vessel internals.”

The staff's evaluation of the applicant’s program to address this aging effect is documented in
SER Section 3.0.3.3.9.
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The staff noted that the applicant proposes to use the Inservice Inspection Program, in addition
to the Water Chemistry Control—Primary and Secondary Program, to manage cracking of the
stainless steel lower internals assembly—Ilower core plate. The GALL Report, Revision 1,
recommends Water Chemistry and a commitment to implement the RVI Program. The
Inservice Inspection program is credited for managing aging of several components. All of the
components for which the Inservice Inspection Program is credited are classified as “Existing
Programs” components within MRP-227-A; the ASME Code Section Xl Inservice Inspection
Program is the existing program credited with managing aging of the lower core plate in

Table 4-9 of MRP-227-A. Further, in its review of the RVI Program, detailed in SER

Section 3.0.3.3.9, the staff verified that the RVI Inspection Plan implements all of the “Existing
Programs” inspections specified in MRP-227-A. Based on its review of the stainless steel lower
core plate, the staff finds the applicant’s proposal to manage cracking due to IASCC using the
Inservice Inspection Program acceptable because the applicant will perform the visual
inspections required by ASME Code Section XI and these visual inspections are capable of
detecting cracking.

3.1.2.3 AMR Results Not Consistent with or Not Addressed in the GALL Report

3.1.2.3.2 Reactor Vessel Internals—Summary of Aging Management Review

By letter dated October 17, 2012, the applicant amended LRA Tables 3.1.2-2-1P2
and 3.1.2-2-IP3 to add nickel-alloy clevis insert bolts which are exposed to treated borated
water and will be managed for loss of material due to wear by the Inservice Inspection Program.

The staff's evaluation of this component, material, environment, and aging effect is documented
in SER Section 3.0.3.3.10.

3.2 Aging Management of Engineered Safety Features Systems

3.2.1 Summary of Technical Information in the Application
There are no changes or updates to this section of the SER.
3.2.2 Staff Evaluation

There are no changes or updates to this section of the SER.
3.2.2.1 AMR Results Consistent with the GALL Report

LRA Tables 3.2.2-1-IP2 through 3.2.2-5-IP2 and 3.2.2-1-IP3 through 3.2.2-5-IP3 summarize the
results of AMRs for the auxiliary system components and indicate AMRs that are claimed to be
consistent with the GALL Report.

Since the issuance of Supplement 1 to the SER (SSER 1), Entergy has amended the LRA in
annual updates to the LRA or in response to requests for additional information (RAls).
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The staff reviewed the information in the amendments to the LRA. The staff verified that the
material presented in the amendments to the LRA was applicable and that the applicant
identified the appropriate GALL Report AMRs.

The staff reviewed the amendments to confirm that the applicant: (a) provided a brief description
of the system, components, materials, and environments; (b) stated that the applicable aging
effects were reviewed and evaluated in the GALL Report; and (c) identified those aging effects
for the auxiliary systems components that are subject to an AMR.

The staff reviewed the applicant’s revisions noted above and found that the additional AMR
results are consistent with the GALL Report for these combinations of materials and
environments. On the basis of its review, the staff finds that all applicable aging effects were
identified and that the aging effects listed are appropriate for the combination of materials and
environments identified.

The staff also reviewed an AMR item that cited generic note D in error and an item that cited
generic note E. The staff evaluated whether all plausible aging effects were identified and
whether the aging effects listed were appropriate for the combination of materials and
environments specified. Details of the staff’'s evaluation are discussed in Section 3.2.2.1.5.

3.2.2.1.5 Loss of Material Due to General Corrosion

By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2.5-7-IP2 to include
carbon steel filter housings exposed externally to indoor air and will be managed for loss of
material by the External Surfaces Monitoring Program. These items cite LRA Table 3.2-1,
item 3.2.1-32 and generic note E. The staff noted that item 3.2.1-32 is associated with an
internal indoor air environment. Item 3.2.1-32 in SRP-LR Table 3.2-1 recommends GALL
Report AMP X1.M38, “Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components,” to manage loss of material for steel piping and ducting components and internal
surfaces exposed to air - indoor uncontrolled. However, these items are exposed externally to
indoor air. GALL Report item A-80 recommends that steel piping components exposed
externally to indoor air should be managed for loss of material by the External Surfaces
Monitoring Program. The staff finds the applicant’s use of the External Surfaces Monitoring
Program acceptable because it is consistent with the GALL Report.

By letter dated September 26, 2013, the applicant amended LRA Table 3.3.2-13-IP2 by adding
carbon steel piping and filter housings and gray cast iron turbochargers which are exposed
internally to indoor air and will be managed for loss of material. These AMR items, which cite
LRA Table 3.2 1, item 3.2.1-32, and generic note E, credit the External Surfaces Monitoring
Program. However, by letter dated December 12, 2013, the applicant removed these line items
from the scope of license renewal because it had re-evaluated the CLB and determined that it
no longer relies on the black start diesel (GT3-BSD), so it removed from the scope of license
renewal all previously included components associated with GT3-BSD.

3.2.2.2 AMR Results Consistent with the GALL Report for Which Further Evaluation is
Recommended

3.2.2.2.4 Reduction of Heat Transfer Due to Fouling

(1) By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-13-IP2
by adding copper alloy greater than 15 percent zinc (inhibited) heat exchanger tubes
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which are exposed externally to lubricating oil, and will be managed for fouling. This
AMR item, which cites item 3.2.1-9 and generic note D and plant-specific note 316,
credits the Oil Analysis Program and the One-Time Inspection Program. The staff’s
evaluation of this material, environment, aging effect, and program combination is
documented in SER Section 3.2.2.2.4, item (1).

3.2.2.3 AMR Results Not Consistent with or Not Addressed in the GALL Report

There are no changes or updates to this section of the SER.

3.3 Aging Management of Auxiliary Systems

3.3.1 Summary of Technical Information in the Application
There are no changes or updates to this section of the SER.
3.3.2 Staff Evaluation

There are no changes or updates to this section of the SER.
3.3.2.1 AMR Results Consistent with the GALL Report

LRA Tables 3.3.2-1-IP2 through 3.3.2-18-IP2, 3.3.2-1-IP3 through 3.3.2-18-1P3, 3.3.2-19-1-1P2
through 3.3.2-19-44-1P2, and 3.3.2-19-1-IP3 through 3.3.2-19-65-IP3 summarize the results of
AMRs for the auxiliary system components and indicate AMRs that are claimed to be consistent
with the GALL Report.

Since the issuance of SSER 1, Entergy has amended the LRA in annual updates to the LRA or
in response to requests for additional information (RAISs).

The staff reviewed the information in the amendments to the LRA. The staff verified that the
material presented in the amendments to the LRA was applicable and that the applicant
identified the appropriate GALL Report AMRs.

The staff reviewed the amendments to confirm that the applicant: (a) provided a brief description
of the system, components, materials, and environments; (b) stated that the applicable aging
effects were reviewed and evaluated in the GALL Report; and (c) identified those aging effects
for the auxiliary systems components that are subject to an AMR.

By letter dated December 20, 2011, the applicant submitted an annual update to the LRA,
identifying changes made to the CLB that materially affect the contents of the LRA. For the
IP2 nitrogen system, the applicant revised LRA Table 3.3.2-5-IP2 to delete AMR entries for a
stainless steel flow element exposed internally to gas with an aging effect of “none” and
exposed externally to indoor air with an aging effect of “none.” Additionally, the applicant
revised LRA Table 3.3.2-3-IP3 to add a stainless steel flow element exposed internally to
treated water with an aging effect of “loss of material” and exposed externally to indoor air with
an aging effect of “none,” and generic notes A and B.
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By letter dated September 26, 2012, the applicant submitted an update to its LRA which
amended LRA tables associated with the auxiliary feedwater pump room fire event. The
applicant identified changes during an extent-of-condition review that resulted from the
discovery of previously provided information that was either incorrect or omitted from the LRA.
The applicant amended LRA tables associated with LRA Section 3.3 to add components made
of carbon steel and copper alloy exposed to indoor air or outdoor air.

By letter dated December 27, 2012, the applicant submitted an annual update to the LRA,
identifying changes made to the CLB that materially affect the contents of the LRA. The
applicant amended LRA tables associated with LRA Section 3.3 to add components made of
stainless steel, carbon steel, copper alloy with greater than 15 percent zinc, gray cast iron,
copper alloy, and aluminum bronze exposed to indoor air, treated water, treated borated water
greater than 140 °F, raw water, and fuel oil.

By letter dated September 26, 2013, the applicant submitted a partial annual update to the LRA,
identifying changes made to the CLB that materially affect the contents of the LRA. The
applicant amended LRA Table 3.3.2-13-IP2 for the fuel oil system to add components made of
stainless steel, carbon steel, copper alloy greater than 15 percent zinc, gray cast iron, and
aluminum exposed to indoor air or treated water. By letter dated December 12, 2013, the
applicant removed these components from the scope of license renewal because it had
re-evaluated the CLB and determined that it no longer relied on the black start diesel
(GT3-BSD), so it removed from the scope of license renewal all previously included components
associated with GT3-BSD.

By letter dated December 12, 2013, the applicant submitted an annual update to the LRA,
identifying changes made to the CLB that materially affect the contents of the LRA. The
applicant amended LRA tables associated with LRA Section 3.3 to add components made of
stainless steel and copper alloy with greater than 15 percent zinc exposed to indoor air, treated
water, treated borated water, and treated borated water greater than 140 °F. The AMR items
cite generic notes A and C.

The staff reviewed the applicant’s revisions noted above and found that the additional AMR
results are consistent with the GALL Report for these combinations of materials and
environments. On the basis of its review, the staff finds that all applicable aging effects were
identified and that the aging effects listed are appropriate for the combination of materials and
environments identified.

3.3.2.1.12 Loss of Material due to General, Pitting and Crevice Corrosion

By letter dated October 18, 2012, the applicant amended LRA Tables 3.3.2-2-IP3, 3.3.2-13-IP2
and 3.3.2-13-IP3 by adding carbon steel piping which is externally exposed to condensation and
will be managed for loss of material. These AMR items, which cite LRA Table 3.3.1,

items 3.3.1-58 and 3.3.1-60 and generic note E, credit the Buried Piping and Tanks Inspection
Program to manage the aging effect for these components. The GALL Report recommends
GALL Report AMP XI.M36, “External Surfaces Monitoring,” to assure that these aging effects
are adequately managed. GALL Report AMP X1.M36 recommends using periodic external
visual examinations to manage aging.

The staff's evaluation of the applicant’s Buried Piping and Tanks Inspection Program is
documented in SER Section 3.0.3.1.2. In its letter dated October 18, 2012, the applicant stated
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that portions of the IP3 service water, IP3 city water, and IP2 and IP3 fuel oil systems are
located in vaults or pipe trenches.

Based on its review of components associated with items 3.3.1-58 and 3.3.1-60, for which the
applicant cited generic note E, the staff finds the applicant’s proposal to manage aging of
underground piping using the Buried Piping and Tanks Inspection Program acceptable because
(a) although the piping is not coated, the applicant has significantly increased the frequency of
inspections, to every 2 years versus every 10 years as recommended in LR-1ISG-2011-03;

(b) the applicant is inspecting all of the underground piping instead of two percent of the pipe as
recommended in LR-ISG-2011-03; (c) the visual inspections before the period of extended
operation and those conducted during the period of extended operation are capable of detecting
loss of material before the intended function of the piping not being met; and (d) the inspection
frequencies would not be revised to every 10 years as recommended by LR-1ISG-2011-03
unless the piping is coated.

The staff concludes that for LRA Items 3.3.1-58 and 3.3.1-60, the applicant has demonstrated
that the effects of aging for these components will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB during the period of extended operation
as required by 10 CFR 54.21(a)(3).

By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-13-I1P2 by
adding gray cast iron valve bodies which are exposed to indoor air (external) and will be
managed for loss of material by the External Surfaces Monitoring Program. These items cite
LRA Table 3.3 1, item 3.3.1-14, generic note D, and plant-specific note 316. Item 3.3.1-14 in
SRP-LR Table 3.3 1 is used for steel piping, piping components, and piping elements exposed
to lubricating oil. The staff recognizes that the applicant used the wrong table 1 line item;
nevertheless, GALL Report item A-80 (SRP-LR item 3.3.1-57) states that gray cast iron valve
bodies exposed to indoor air (external) should be managed for loss of material by the External
Surfaces Monitoring Program. The staff finds the applicant’s use of the External Surfaces
Monitoring Program acceptable because it is consistent with the GALL Report.

By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-7-IP2 by adding
carbon steel piping and valve bodies which are exposed to condensation (internal) and will be
managed for loss of material. These AMR items, which cite item 3.3.1-71 and generic note E,
credit the Periodic Surveillance and Preventive Maintenance Program. The GALL Report
recommends GALL Report AMP XI.M38, “Inspection of Internal Surfaces in Miscellaneous
Piping and Ducting Components,” to assure that these aging effects are adequately managed.
GALL Report AMP XI.M38 recommends periodic opportunistic visual inspections to detect loss
of material.

The staff's evaluation of the applicant’s Periodic Surveillance and Preventive Maintenance
Program is documented in SER Section 3.0.3.3.7. The staff noted that the Periodic Surveillance
and Preventive Maintenance Program proposes to manage the aging of carbon steel piping and
valve bodies through the use of periodic visual examinations (conducted every 5 years) to
detect loss of material for a representative population of each material and environment
combination. The staff also noted that the program permits increasing the inspection’s sample
size if aging effects are detected. Unacceptable inspection findings are evaluated in
accordance with the corrective action process to determine the need for accelerated inspection
frequency and for monitoring and trending the results. Based on its review of these
components, the staff finds the applicant’s proposal to manage aging using the Periodic
Surveillance and Preventive Maintenance Program acceptable because (a) periodic visual
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inspections are performed which are capable of detecting loss of material; (b) the inspection
sample size is increased if aging effects are detected, providing reasonable assurance that
aging effects can be detected if they are occurring in other components; and (c) inspection
findings are evaluated through the corrective action process, assuring that the intended
functions of these components will be maintained consistent with the CLB for the period of
extended operation.

3.3.2.1.13 Loss of Material due to General and Pitting Corrosion

By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-13-I1P2 by
adding gray cast iron compressor housings and carbon steel silencers which are exposed to
internal condensation and will be managed for loss of material. These AMR items, which cite
item 3.3.1-53 and generic note E, credit the Periodic Surveillance and Preventive Maintenance
Program. The GALL Report recommends GALL Report AMP XI.M24, “Compressed Air
Monitoring,” to assure that these aging effects are adequately managed. The staff's evaluation
of loss of material due to general and pitting corrosion for steel compressed-air system piping,
piping components, and piping elements exposed to condensation (internal) being managed by
the Periodic Surveillance and Preventive Maintenance Program is documented in SER

Section 3.3.2.1.3. However, gray cast iron is known to be susceptible to selective leaching in
certain environments. It was not clear to the staff whether sufficient condensation could
accumulate in the compressor housing to cause selective leaching. By letter dated

June 12, 2013, the staff issued RAI 3.4.2.1.9-1 requesting that the applicant provide clarification
about whether sufficient condensation could accumulate in any portions of the gray cast iron
compressor and strainer housings to such a degree that selective leaching could occur, and if
selective leaching could occur, how the aging effect would be managed. In its response dated
July 24, 2013, the applicant stated that the gray cast iron compressor and strainer housing in
Table 3.4.2-5-13-IP2 have a drain trap system to prevent accumulation of condensation. The
applicant also stated that selective leaching in a condensation environment has not been
observed at Indian Point.

The staff finds the response to RAI 3.4.2.1.9-1 acceptable because drain traps are capable of
preventing an accumulation of condensation, and if condensation does not accumulate,
selective leaching will not occur.

The staff’'s concern described in RAI 3.4.2.1.9-1 is resolved.
3.3.2.1.14 Loss of Material due to Pitting and Crevice Corrosion

By letter dated September 26, 2012, the applicant amended LRA Tables 3.4.2-5-7-1P2

and 3.4.2-5-7-IP2 by adding stainless steel tubing, valve bodies, dryer housings, filter housings,
and aluminum valve bodies which are exposed to condensation (internal) and will be managed
for loss of material. The AMR items, which cite item 3.3.1-54 and generic note E, credit the
One-Time Inspection Program. The staff's evaluation of loss of material for stainless steel
piping and piping components exposed to condensation being managed by the One-Time
Inspection Program is documented in SER Section 3.3.2.1.3. The addition of aluminum valve
bodies does not alter the staff's evaluation because pitting and crevice corrosion can be as
effectively detected in aluminum components as in stainless steel.
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3.3.2.1.15 No Aging Effect Requiring Management

By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-7-IP2 by adding
aluminum valve bodies exposed to indoor air (external) and treated air (internal), citing LRA
Table 3.3.1, item 3.3.1-54. These items have no AERM and no recommended AMP. The staff
finds the applicant’s proposal acceptable because GALL Report items TP-8, EP-3, and AP-36
recommend no AERM or AMP for aluminum exposed to indoor air (external) and treated air
(internal).

3.3.2.1.16 Loss of Material due to General Corrosion

By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-7-IP2 by adding
carbon steel filter housings which are exposed to indoor air (internal) and will be managed for
loss of material by the Periodic Surveillance and Preventive Maintenance Program. These
items cite LRA Table 3.3 1, item 3.3.1 57, and generic note A. The SRP LR states that loss of
material for this material and environment combination should be managed by GALL Report
AMP X1.M36, “External Surfaces Monitoring.” GALL Report AMP XI.M36 recommends using
periodic visual inspections at least once per refueling cycle to manage loss of material.

The staff’'s evaluation of the applicant’s Periodic Surveillance and Preventive Maintenance
Program is documented in SER Section 3.0.3.3.7. The Periodic Surveillance and Preventive
Maintenance Program proposes to manage the aging of carbon steel filter housings through the
use of periodic visual inspections, which are conducted at least once every 5 years. The staff
noted that the program permits increasing the inspection’s sample size if aging effects are
detected. The staff also noted that unacceptable inspection findings are evaluated in
accordance with the corrective action process to determine the need for accelerated inspection
frequency and for monitoring and trending the results. Based on its review of these
components, the staff finds the applicant’s proposal to manage aging using the Periodic
Surveillance and Preventive Maintenance Program acceptable because (a) periodic visual
inspections are performed which are capable of detecting loss of material; (b) the inspection
sample size is increased if aging effects are detected, providing reasonable assurance that
aging effects can be detected if they are occurring in other components; and (c) inspection
findings are evaluated by the corrective action process, assuring that the intended functions of
these components will be maintained consistent with the CLB for the period of extended
operation.

3.3.2.1.17 Loss of Material due to General, Pitting, Crevice, and Microbiologically Influenced
Corrosion, Fouling, and Lining/Coating Degradation

By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-5-IP2 by adding
gray cast iron piping and valve bodies which are exposed to raw water (internal) and will be
managed for loss of material. These AMR items, which cite item 3.3.1-76 and generic note E,
credit the Periodic Surveillance and Preventive Maintenance Program. The GALL Report
recommends GALL Report AMP XI.M20, “Open Cycle Cooling Water System,” to assure that
these aging effects are adequately managed. GALL Report AMP XI.M20 recommends periodic
visual inspections to detect loss of material.

The staff's evaluation of the applicant’s Periodic Surveillance and Preventive Maintenance
Program is documented in SER Section 3.0.3.3.7. The staff noted that the Periodic Surveillance
and Preventive Maintenance program proposes to manage the aging of gray cast iron piping
and valve bodies through the use of periodic visual examinations (which are conducted at least
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once every 5 years) to detect loss of material for a representative population of each material
and environment combination. The staff also noted that the program permits increasing the
inspection’s sample size if aging effects are detected. The staff further noted that unacceptable
inspection findings are evaluated in accordance with the corrective action process to determine
the need for accelerated inspection frequency and for monitoring and trending the results.
Based on its review of these components, the staff finds the applicant’s proposal to manage
aging using the Periodic Surveillance and Preventive Maintenance Program acceptable
because (a) periodic visual inspections are performed which are capable of detecting loss of
material; (b) the inspection sample size is increased if aging effects are detected, providing
reasonable assurance that aging effects can be detected if they are occurring in other
components; and (c) inspection findings are evaluated by the corrective action process,
assuring that the intended functions of these components will be maintained consistent with the
CLB for the period of extended operation.

3.3.2.1.18 Loss of Material Due to Pitting, Crevice, Galvanic, and Microbiologically-Influenced
Corrosion, and Fouling

By letter dated September 26, 2012, the applicant amended LRA Table 3.3.2-19-13-IP2 by
adding copper alloy heat exchanger bonnets which are exposed to raw water (internal) and will
be managed for loss of material. This AMR item, which cites item 3.3.1-82 and generic note E,
credits the Periodic Surveillance and Preventive Maintenance Program. The GALL Report
recommends GALL Report AMP XI.M20, “Open Cycle Cooling Water System,” to assure that
these aging effects are adequately managed. GALL Report AMP XI.M20 recommends periodic
visual inspections to detect loss of material.

The staff's evaluation of the applicant’s Periodic Surveillance and Preventative Maintenance
Program is documented in SER Section 3.0.3.3.7. The staff noted that the Periodic Surveillance
and Preventative Maintenance Program proposes to manage the aging of copper alloy heat
exchanger bonnets through the use of periodic visual inspections which are conducted at least
once every 5 years. The staff noted that the program permits increasing the inspection’s
sample size if aging effects are detected. The staff also noted that unacceptable inspection
findings are evaluated in accordance with the corrective action process to determine the need
for accelerated inspection frequency and for monitoring and trending the results. Based on its
review of these components, the staff finds the applicant’s proposal to manage aging using the
Periodic Surveillance and Preventive Maintenance Program acceptable because (a) periodic
visual inspections are performed which are capable of detecting loss of material; (b) the
inspection sample size is increased if aging effects are detected, providing reasonable
assurance that aging effects can be detected if they are occurring in other components; and

(c) inspection findings are evaluated by the corrective action process, assuring that the intended
functions of these components will be maintained consistent with the CLB for the period of
extended operation.

3.3.2.2 AMR Results Consistent with the GALL Report for Which Further Evaluation is
Recommended

3.3.2.2.5 Hardening and Loss of Strength Due to Elastomer Degradation

(1) By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-2-1P2 by
adding elastomer expansion joints which are exposed to air-indoor (external) and will be
managed for cracking and change in material properties. This AMR item, which cites
item 3.3.1-11 and generic note E, credits the Periodic Surveillance and Preventive
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Maintenance Program. The GALL Report recommends further evaluation of a
plant-specific AMP to assure that these aging effects are adequately managed. The
staff’'s evaluation of this material, environment, aging effect, and program combination is
documented in SER Section 3.3.2.2.5, ltem (1).

3.3.2.2.7 Loss of Material Due to General, Pitting, and Crevice Corrosion

(1) By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-13-IP2
by adding carbon steel filter housings, piping, pump casings, tanks, and carbon steel
and gray cast iron valve bodies which are internally exposed to lubricating oil and will be
managed for loss of material. This AMR item, which cites item 3.3.1-14, generic note D,
and plant-specific note 316, credits the Oil Analysis and the One-Time Inspection
Programs. The staff's evaluation of this material, environment, aging effect, and
program combination is documented in SER Section 3.3.2.2.7, ltem (1).

(3) By letter dated September 26, 2013, the applicant amended LRA Table 3.3.2-13-IP2 to
add stainless steel flexible bellows and carbon steel piping and silencers which are
exposed internally to exhaust gas and will be managed for loss of material. These AMR
items, which cite item 3.3.1-18, credit the Periodic Surveillance and Preventive
Maintenance Program. However, by letter dated December 12, 2013, the applicant
removed these line items from the table because it had re-evaluated the CLB and
determined that it no longer relies on the black start diesel (GT3-BSD), so it removed
from the scope of license renewal all previously included components associated with
the black start diesel.

3.3.2.2.9 Loss of Material Due to General, Pitting, Crevice, Microbiologically-Influenced
Corrosion and Fouling

(2) By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-13-1P2
by adding carbon steel heat exchanger shells which are exposed to lubricating oil and
will be managed for loss of material. This AMR item, which cites item 3.3.1-21, generic
note D, and plant-specific note 316, credits the Oil Analysis and One-Time Inspection
Programs. The staff's evaluation of this material, environment, aging effect, and
program combination is documented in SER Section 3.3.2.2.9, ltem (2). The staff noted
that in its September 26, 2012, amendment, the applicant did not address fouling as an
applicable aging effect for this material and environment combination. However, the
staff finds that the visual one-time inspections for loss of material are equally capable of
detecting fouling.

3.3.2.2.10 Loss of Material Due to Pitting and Crevice Corrosion

(3) By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-9-I1P2 by
adding copper alloy valve bodies which are exposed to condensation (external) and will
be managed for loss of material. By letter dated December 27, 2012, the applicant
submitted an annual update to its LRA, identifying changes to the CLB that materially
affect the LRA. For the IP3 service water system, the applicant revised LRA
Table 3.3.2-2-IP3 to add an AMR item for aluminum bronze pump casing exposed
externally to condensation. These AMR items, which cite item 3.3.1-25 and generic
note E, credit the External Surfaces Monitoring Program. The GALL Report
recommends a plant-specific AMP to detect loss of material.
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The staff's evaluation of the applicant’s External Surfaces Monitoring Program is
documented in SER Section 3.0.3.2.5. The staff noted that the External Surfaces
Monitoring Program proposes to manage the aging of components through the use of
periodic visual inspections. A visual inspection is conducted for component surfaces at
least once per refueling cycle. The intervals of inspections may be adjusted as
necessary based on plant-specific inspection results and industry experience. Based on
its review of these components associated with item 3.3.1-25, the staff finds the
applicant’s proposal to manage aging using the External Surfaces Monitoring Program
acceptable because visual inspections which are capable of detecting loss of material
are conducted for component surfaces at least once per refueling cycle.

By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-9-IP2 by
adding copper alloy with greater than 15 percent zinc (inhibited) heat exchanger tubes
which are exposed to lubricating oil (external) and will be managed for loss of material.
This AMR item, which cites item 3.3.1-26, generic note D, and plant-specific note 316,
credits the Oil Analysis Program and the One-Time Inspection Program. The staff’s
evaluation of this material, environment, aging effect, and program combination is
documented in SER Section 3.3.2.2.10, ltem (4). The staff noted that the SER
evaluation was associated with copper alloy components, whereas these items are
composed of copper alloy with greater than 15 percent zinc (inhibited). The aging
effects for copper alloy and copper alloy with greater than 15 percent zinc (inhibited) are
the same based on the definition of “copper alloy greater than 15 percent zinc” in GALL
Report Section IX.C, “Selected Definitions and Use of Terms for Describing and
Standardizing Materials.”

By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-9-1P2 by
revising the material designation of the carbon steel nozzles to stainless steel nozzles;
these are exposed to condensation (external) and will be managed for loss of material.
This AMR item, which cites item 3.3.1-27 and generic note E, credits the External
Surfaces Monitoring Program. The GALL Report recommends a plant-specific AMP to
detect loss of material. The staff’s evaluation of this material, environment, aging effect,
and program combination is documented in SER Section 3.3.2.2.10, Item (5).

By letter dated September 26, 2012, the applicant amended LRA Tables 3.4.2-5-7-IP2
and 3.4.2-5-13-1P2 by adding copper alloy and copper alloy with greater than 15 percent
zinc tubing, valve bodies, and heat exchanger tubes which are exposed to condensation
(internal) and will be managed for loss of material. These AMR items, which cite

item 3.3.1-28 and generic note E, credit the Periodic Surveillance and Preventive
Maintenance Program. The staff’s evaluation of this material, environment, aging effect,
and program combination is documented in SER Section 3.3.2.2.10, ltem (6).

3.3.2.3 AMR Results Not Consistent with or Not Addressed in the GALL Report

3.3A.2.3.1 Service Water System—Summary of Aging Management Review—LRA

Table 3.3.2-2-1P2

Plastic piping exposed internally to raw water and externally to indoor air. By letter dated

September 26, 2013, the applicant amended LRA Table 3.3.2-2-IP2 by adding plastic piping
exposed to raw water (internally) and indoor air (externally). For the internal piping surfaces
exposed to raw water, the applicant stated that changes in material properties will be managed
by the Service Water Integrity Program. For the external piping surfaces exposed to indoor air,
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the applicant stated that there is no aging effect and did not propose an AMP. The AMR items
cite generic note F. The staff's evaluation of plastic piping exposed externally to indoor air is
documented in SER Section 3.3A.2.3.15.

In its evaluation for plastic piping exposed internally to raw water, the staff noted that the
applicant’s aging management approach is consistent with the guidance in the GALL Report,
Revision 2. GALL Report, Revision 2, items VII.C1.AP-238 and VII.C1.AP-239 state that plastic
piping exposed to raw water is susceptible to cracking, blistering, and changes in color due to
water absorption and recommends GALL Report AMP XI.M20, “Open-Cycle Cooling Water
System,” to manage these aging effects. GALL Report AMP XI.M20 recommends that the
inspection scope, methods, and frequency be in accordance with the applicant’s response to
NRC Generic Letter (GL) 89-13, “Service Water System Problems Affecting Safety-Related
Components.”

The staff's evaluation of the applicant’s Service Water Integrity Program is documented in SER
Section 3.0.3.1.14. The staff noted that the applicant’s program relies on the implementation of
the recommendations of GL 89-13 to assure that the effects of aging on the service water
system are adequately managed. The applicant’s response to GL 89-13 in a letter dated
February 2, 1990, states that visual inspections are used to identify fouling, sedimentation, and
corrosion of the internal surfaces of service water system components (Ref. 39). Although the
staff recognizes that the applicant’s response to GL 89-13 does not specifically address
changes in material properties of plastic piping, the staff finds the applicant’s proposal
acceptable because the visual inspections are capable of detecting changes in color and
surface condition that indicate changes in material properties.

3.3A.2.3.10  Fuel Oil System—Summary of Aging Management Review—LRA
Table 3.3.2-13-IP2

Copper alloy heat exchanger tube exposed externally to indoor air. By letter dated

September 26, 2013, the applicant amended LRA Table 3.3.2-13-IP2 by adding copper alloy
with greater than 15 percent zinc heat exchanger tubes which are exposed externally to indoor
air and will be managed for fouling. This AMR item, which cites generic note G, credits the
Periodic Surveillance and Preventive Maintenance Program. By letter dated

December 12, 2013, the applicant removed this line item from the table because it had
re-evaluated the CLB and determined that it no longer relied on the black start diesel
(GT3-BSD), so it removed from the scope of license renewal all previously included components
associated with GT3-BSD.

Aluminum turbochargers exposed internally to exhaust gas. By letter dated

September 26, 2013, the applicant amended LRA Table 3.3.2-13-IP2 by adding aluminum
turbochargers which are exposed internally to exhaust gas and will be managed for loss of
material by the Periodic Surveillance and Preventive Maintenance Program. The AMR item
cites generic note G. By letter dated December 12, 2013, the applicant removed this line item
because it had re-evaluated the CLB and determined that it no longer relied on the black start
diesel (GT3-BSD), so it removed from the scope of license renewal all previously included
components associated with GT3-BSD.

Stainless steel flexible bellows and carbon steel silencers exposed internally to exhaust gas. By
letter dated September 26, 2013, the applicant amended LRA Table 3.3.2-13-IP2 by adding
stainless steel flexible bellows and carbon steel silencers which are exposed to exhaust gas
(internal) and will be managed for cracking fatigue. These AMR items, which cite generic
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note H, credit the Periodic Surveillance and Preventive Maintenance Program. By letter dated
December 12, 2013, the applicant removed these line items because it had re-evaluated the
CLB and determined that it no longer relied on the black start diesel (GT3-BSD), so it removed
from the scope of license renewal all previously included components associated with
GT3-BSD.

3.3A.2.3.35 Water Treatment Plant System, Nonsafety-Related Components Potentially
Affecting Safety Function—Summary of Aging Management Review—LRA
Table 3.3.2-19-43-1P2

By letter dated September 26, 2012, the applicant amended LRA Table 3.3.3-19-43-IP2 by
adding stainless steel bolting which is exposed to outdoor air and will be managed for loss of
material by the Bolting Integrity Program. The AMR item cites generic note G. The staff’s
evaluation of this material, environment, aging effect, and program combination is documented
in SER Section 3.3A.2.3.4. The staff noted that the applicant did not include cracking as an
AERM. When stainless steel materials are exposed to outdoor air they can be susceptible to
cracking depending on plant-specific environmental conditions. SER Section 3.0.3.2.2, “Bolting
Integrity Program,” addresses cracking by stating that, “[tlhe program periodically inspects
closure bolting for signs of leakage that may be caused by crack initiation, loss of preload, or
loss of material due to corrosion. The program also includes preventive measures to preclude
or minimize loss of preload and cracking.” The staff finds the applicant’s proposal acceptable
because the inspector will be inspecting for signs of leakage which would occur regardless of
the aging effect (i.e., as a result of loss of material, cracking, or loss of preload).

3.3B.2.3.13 City Water System—Summary of Aging Management Review—LRA
Table 3.3.2-17-IP3

Copper piping exposed to outdoor air. By letter dated October 18, 2012, the applicant amended
LRA Table 3.3.2-17-IP3 by adding copper piping which is exposed to outdoor air and will be
managed for loss of material by the Buried Piping and Tanks Inspection Program. The AMR
item cites generic note G. The applicant stated that this piping is located in underground vaults
or pipe trenches.

The staff reviewed the associated items in the LRA and considered whether the aging effects
proposed by the applicant constitute all of the credible aging effects for this component,
material, and environment description. The guidance in GALL Report, Revision 2, item AP-159,
states that loss of material due to pitting and crevice corrosion is the only applicable aging
effect. Accordingly, the staff finds that the applicant has identified all credible aging effects for
this component, material, and environment combination.

The staff's evaluation of the applicant’s Buried Piping and Tanks Inspection Program is
documented in SER Section 3.0.3.1.2. The staff finds the applicant’s proposal to manage aging
using the Buried Piping and Tanks Inspection Program acceptable because (a) although the
piping is not coated, the applicant has significantly increased the frequency of inspections to
every 2 years from every 10 years as recommended in LR-ISG-2011-03; (b) the applicant is
inspecting all of the underground piping instead of two percent of the pipe as recommended in
LR-ISG-2011-03; (c) the visual inspections before the period of extended operation and those
conducted during the period of extended operation are capable of detecting loss of material
before the piping would be unable to perform its intended function; and (d) the inspection
frequencies would not be revised to every 10 years as recommended by LR-1ISG-2011-03
unless the piping is coated.
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On the basis of its review, for these items in LRA Table 3.3.2-17-IP3, the staff concludes that
the applicant has demonstrated that the effects of aging for the items will be adequately
managed so that their intended function(s) will be maintained in ways consistent with the CLB
during the period of extended operation, as required by 10 CFR 54.21(a)(3).

3.3.2B.3.21 City Water Makeup System, Nonsafety-Related Components Potentially Affecting
Safety Functions—Summary of Aging Management Review—LRA
Table 3.3.2-19-13-IP3

Copper alloy flow element and tubing and gray cast iron valve bodies exposed internally to
treated water. By letter dated December 27, 2012, the applicant amended LRA

Tables 3.3.2-19-13-IP3 and 3.4.2-5-4-IP2 by adding copper alloy flow elements and tubing and
gray cast iron valve bodies which are exposed internally to treated water and will be managed
for loss of material by the Periodic Surveillance and Preventive Maintenance Program. The
AMR item cites generic note G and plant-specific note 305, which states that this treated-water
environment includes water that has been treated but is not maintained by the chemistry-control
program. The staff's evaluation of this material, environment, aging effect, and program
combination is documented in SER Section 3.3A.2.3.14.

Copper alloy with greater than 15 percent zinc strainer housings exposed internally to treated
water. By letter dated December 12, 2013, the applicant amended LRA Table 3.3.2-19-13-IP3
by adding copper alloy with greater than 15 percent zinc strainer housings which are exposed
internally to treated water and will be managed for loss of material with the Periodic Surveillance
and Preventive Maintenance Program. The AMR item cites generic note G. The staff’s
evaluation of this material, environment, aging effect, and program combination is documented
in SER Section 3.3A.2.3.14.

3.3.2B.3.42 Fuel Oil Systems—Summary of Aging Management Review—LRA
Table 3.3.2-13-IP3

Aluminum turbocharger exposed internally to exhaust gas. By letter dated December 27, 2012,
the applicant amended LRA Table 3.3.2-13-IP3 by adding aluminum turbochargers which are
exposed internally to exhaust gas and will be managed for loss of material by the Periodic
Surveillance and Preventive Maintenance Program. The AMR item cites generic note G.

The staff reviewed the associated items in the LRA and considered whether the aging effects
proposed by the applicant constitute all of the credible aging effects for this component,
material, and environment description. The staff finds the applicant’s proposal acceptable
based on its review of the GALL Report and ASM Metals Handbook Desk Edition, Second
Edition (Ref. 40), which states that aluminum has good corrosion resistance in natural
atmospheres, fresh waters, seawater, and many chemicals and their solutions, as well as not
being susceptible to stress corrosion cracking. The staff finds that the applicant has identified
all credible aging effects for this component, material, and environment combination.

The staff's evaluation of the applicant’s Periodic Surveillance and Preventive Maintenance
Program is documented in SER Section 3.0.3.3.7. The staff finds the applicant’s proposal to
manage aging using the Periodic Surveillance and Preventive Maintenance Program acceptable
because the program uses periodic visual inspection of internal and external surfaces. These
visual inspections are capable of detecting a loss of material due to pitting and crevice
corrosion, and microbiologically influenced corrosion (MIC).
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Copper alloy heat exchanger tube exposed internally to indoor air. By letter dated

December 27, 2012, the applicant amended LRA Table 3.3.2-13-IP3 by adding copper alloy
with greater than 15 percent zinc heat exchanger tubes which are exposed externally to indoor
air and will be managed for fouling by the Periodic Surveillance and Preventive Maintenance
Program. The AMR item cites generic note G.

The staff reviewed the associated items in the LRA and considered whether the aging effects
proposed by the applicant constitute all of the credible aging effects for this component,
material, and environment description. Items EP-10 and SP-6 in Revision 2 of the GALL Report
state that there is no AERM or AMP.

The staff's evaluation of the applicant’s Periodic Surveillance and Preventive Maintenance
Program is documented in SER Section 3.0.3.3.7. The staff finds the applicant’s proposal to
manage fouling as a possible aging effect by using the Periodic Surveillance and Preventive
Maintenance Program acceptable because, even though fouling is not expected to occur, the
program uses periodic visual inspection of external surfaces, which is capable of detecting
fouling.

Stainless steel flexible bellows exposed internally to exhaust gas. By letter dated

December 27, 2012, the applicant amended LRA Table 3.3.2-13-IP3 by adding stainless steel
flexible bellows and carbon steel silencer which are exposed internally to exhaust gas and will
be managed for cracking fatigue by the Periodic Surveillance and Preventive Maintenance
Program. The AMR item cites generic note H.

The staff reviewed the associated items in the LRA and considered whether the aging effects
proposed by the applicant constitute all of the credible aging effects for this component,
material, and environment description. Item AP-33 in Revision 2 of the GALL Report states that
cracking is the only applicable aging effect for stainless steel exposed to exhaust gas; therefore,
the staff finds that the applicant has identified all credible aging effects for this component,
material, and environment combination.

The staff's evaluation of the applicant’s Periodic Surveillance and Preventive Maintenance
Program is documented in SER Section 3.0.3.3.7. The staff finds the applicant’s proposal to
manage aging using the Periodic Surveillance and Preventive Maintenance Program acceptable
because the program uses periodic visual inspection of internal and external surfaces. These
visual inspections are capable of detecting cracking.

3.4 Aging Management of Steam and Power Conversion Systems

3.4.1 Summary of Technical Information in the Application
There are no changes or updates to this section of the SER.
3.4.2 Staff Evaluation

There are no changes or updates to this section of the SER.
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3.4.2.1 AMR Results Consistent with the GALL Report

LRA Tables 3.4.2-1-IP2 through 3.4.2-5-13-IP2 and 3.4.2-1-IP3 through 3.4.2-4-IP3 summarize
the results of AMRs for the steam and power conversion system components and indicate
AMRs that are claimed to be consistent with the GALL Report.

Since the issuance of SSER 1, Entergy has amended the LRA in annual updates to the LRA, in
response to an RAI, or to correct previous RAI responses.

The staff reviewed the information in the amendments to the LRA. The staff verified that the
material presented in the amendments to the LRA was applicable and that the applicant
identified the appropriate GALL Report AMRs.

The staff reviewed the amendments to confirm that the applicant: (a) provided a brief description
of the system, components, materials, and environments; (b) stated that the applicable aging
effects were reviewed and evaluated in the GALL Report; and (c) identified those aging effects
for the auxiliary systems components that are subject to an AMR.

By letter dated January 30, 2012, the applicant submitted corrections to the LRA, identifying an
omission in a previous response to an RAI. For the IP2 river water service system, the
applicant revised LRA Table 3.4.2-5-11-IP2 to add AMR entries for carbon steel bolting and
piping exposed externally to soil with an aging effect of “loss of material,” and generic notes C
and A, respectively.

By letter dated September 26, 2012, the applicant submitted a correction to its LRA which
amended LRA tables associated with the auxiliary feedwater pump room fire event. The
changes were identified during an extent-of-condition review that resulted from the discovery of
previously provided information that was either incorrect or omitted. The applicant amended
several LRA tables to add or remove components made of copper alloy greater than 15 percent
zinc (inhibited and uninhibited), copper alloy, glass, titanium, elastomeric material, gray cast
iron, carbon steel, and stainless steel exposed to lubricating oil, condensation, treated water,
raw water, outdoor air, indoor air, and treated water greater than 140 °F.

By letter dated December 27, 2012, the applicant submitted an annual update to the LRA,
identifying changes made to the CLB that materially affect the contents of the LRA. The
applicant amended LRA Table 3.4.2-5-4-IP2 to add gray cast iron valve bodies made of gray
cast iron exposed to indoor air.

The staff reviewed the applicant’s revisions, noted above, and found that the additional AMR
results are consistent with the GALL Report for these combinations of materials and
environments. On the basis of its review, the staff finds that all applicable aging effects were
identified and that the aging effects listed are appropriate for the combination of materials and
environments identified.

3.4.2.2 AMR Results Consistent with the GALL Report for Which Further Evaluation is
Recommended

3.4.2.2.6 Cracking Due to Stress Corrosion Cracking

By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-2-IP2 by adding
stainless steel expansion joints and sight glasses which are exposed to treated water greater
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than 140 °F (internal) and will be managed for cracking. These AMR items, which cite

item 3.4.1-14, generic note A, and plant-specific notes 314 and 404, credit the Water Chemistry
Control—Primary and Secondary and the One-Time Inspection Programs. The staff’s
evaluation of this material, environment, aging effect, and program combination is documented
in Section 3.4.2.2.6 of the SER.

3.4.2.2.7 Loss of Material Due to Pitting and Crevice Corrosion

(1) By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-2-1P2 by
adding stainless steel expansion joints and sight glasses which are exposed to treated
water greater than 140 °F (internal) and will be managed for loss of material. These
AMR items, which cite item 3.4.1-16, generic note A, and plant-specific note 404, credit
the Water Chemistry Control—Primary and Secondary and the One-Time Inspection
Programs. The staff's evaluation of this material, environment, aging effect, and
program combination is documented in Section 3.4.2.2.7, item (1) of the SER.

3.4.2.3 AMR Results Not Consistent with or Not Addressed in the GALL Report

3.4.2A.3.5 IP2 Auxiliary Feedwater Pump Room Fire Event—Summary of Aging Management
Review—LRA Table 3.4.2-5-1-1P2 through 3.4.2-5-13-1P2

LRA Table 3.4.2-5-2-IP2 Condensate System

By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-2-1P2 by adding
an elastomeric expansion joint which is exposed internally to treated water and will be managed
for cracking and change in material properties by the Periodic Surveillance and Preventive
Maintenance Program. The AMR items cite generic note G.

The staff reviewed the associated items in the LRA and considered whether the aging effects
proposed by the applicant constitute all of the credible aging effects for this component,
material, and environment description. GALL Report Table IX.E, “Aging Effects,” states that
elastomeric components are subject to hardening and loss of strength. The staff noted that
hardening in elastomers can result in cracking. Therefore, the staff finds that the applicant has
identified all credible aging effects for this component, material, and environment combination.

The staff's evaluation of the applicant’s Periodic Surveillance and Preventive Maintenance
Program is documented in SER Section 3.0.3.3.7. The staff finds the applicant’s proposal to
manage aging using the Periodic Surveillance and Preventive Maintenance Program acceptable
because (a) periodic visual inspections and physical manipulation of the flexible connections are
performed which are capable of detecting cracking and changes in material properties of
elastomeric components; (b) the inspection sample size is increased if aging effects are
detected, providing reasonable assurance that aging effects can be detected if they are
occurring in other components; and (c) inspection findings are evaluated by the corrective action
process, assuring that the intended functions of these components will be maintained consistent
with the CLB for the period of extended operation.

The applicant amended LRA Table 3.4.2-5-2-IP2 by also adding titanium heat exchanger tubes
which are exposed to treated water (internal) and steam (external) and will be managed for loss
of material and fouling by the Water Chemistry Control—Primary and Secondary Program. The
AMR items cite generic note F. Additionally, by letter dated July 15, 2013, the applicant

amended these line items by adding plant-specific note 404, which states that, “[tjhe One-Time

3-83



Aging Management Review Results

Inspection Program will verify effectiveness of the Water Chemistry Control—Primary and
Secondary Program.”

The staff's evaluation of the Water Chemistry Control—Primary and Secondary Program is
documented in SER Section 3.0.3.2.17. The program includes periodic monitoring and control
of known detrimental contaminants such as chlorides, fluorides, dissolved oxygen, and sulfate
concentrations below the levels known to result in loss of material or cracking. Water chemistry
is in accordance with industry guidelines such as EPRI TR-102134, “Pressurized Water Reactor
Secondary Water Chemistry Guidelines-Revision 5” for secondary water chemistry (Ref. 41).
The staff's evaluation of the One-Time Inspection Program is documented in SER

Section 3.0.3.1.9. The staff finds it acceptable to use the One-Time Inspection Program
because the program uses nondestructive techniques that are capable of detecting loss of
material and fouling such as visual, ultrasonic, and surface examinations of a representative
sample of in-scope components to verify whether the Water Chemistry Control—Primary and
Secondary Program has been effective at managing loss of material and fouling. The staff
noted that the One-Time Inspection Program does not state that eddy current examinations will
be conducted for heat exchanger tubing; however, SER Section 3.0.3.2.16 establishes that the
applicant has an eddy current inspection program for heat exchangers that conducts visual
inspections and eddy current exams.

The applicant amended LRA Table 3.4.2-5-2-1P2 also by deleting (a) carbon steel piping and
thermowells exposed internally to treated water and (b) stainless steel thermowells and tubing
exposed internally to treated water greater than 140 °F with an aging effect of cracking due to
fatigue. The applicant stated that cracking due to fatigue is not an applicable AERM for these
specific components in the condensate system because “water temperatures are not expected
to reach levels where fatigue is a concern.” During a teleconference call on July 30, 2014,
Entergy stated that its determination that cracking due to fatigue is not an aging effect of
concern is supported by information in Appendix H to EPRI Report No. 1010639, “Non-Class 1
Mechanical Implementation Guideline and Mechanical Tools, Revision 4.” Appendix H to EPRI
Report 1010639 suggests that systems or portions of systems with operating temperatures
below 220 °F for carbon steel or 270 °F for austenitic stainless steel may generally be excluded
from fatigue concerns because the fluid temperature would not be expected to vary by more
than 150 °F for carbon steel or 200 °F for stainless steel (Ref. 42).

The staff reviewed the criteria for performing cyclical loading analyses in the 1955 Edition of
American Standards Association (ASA) B31.1, “American Standard Code for Pressure Piping”
(Ref. 43), which is the code of record for IP2 non-Class 1 secondary piping systems, in order to
determine whether the subject components could be susceptible to cracking due to fatigue. The
staff noted that for Westinghouse-designed PWRs, the normal operating temperatures for
secondary-side coolant in the condensate system could range from room temperature when the
system is in the cold condition to a conservative maximum temperature of 200 °F for
condensate system operations in a hot condition. The staff also noted that the expansion stress
methodology of ASA B31.1 Section 622 demonstrates that with a temperature range less than
200 °F, it is reasonable to assume that these components would not be subject to thermal
fatigue. Therefore, the staff finds that the deletion of these AMR items from LRA

Table 3.4.2-5-2-IP2 is acceptable because the operating temperature range for the condensate
system is not sufficiently large enough to initiate fatigue-induced cracking of piping, piping
components, and piping elements in the system.
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LRA Table 3.4.2-5-4-1P2 City Water System

By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-4-1P2 by noting
that the stainless steel piping exposed to outdoor air should have cited generic note G. The
stainless steel piping exposed to outdoor air is being managed for loss of material by the
External Surfaces Monitoring Program. The staff’s evaluation of this material, environment,
aging effect, and program combination is documented in SER Section 3.4A.2.3.5.

LRA Table 3.4.2-5-5-1P2 Wash Water System

By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-5-1P2 by adding
fiberglass piping which is exposed to outdoor air (external) and raw water (internal) and will be
managed for change in material properties by the External Surfaces Monitoring and Periodic
Surveillance and Preventive Maintenance Programs respectively. The AMR items cite generic
note F. The staff noted that the applicant revised the “Parameters Monitored and Inspected
Methods for Specific Aging Effects and Mechanisms” table in LRA Section B.1.29 to state that
changes in material properties for fiberglass include cracking, blistering, and change in color,
and that a visual inspection (VT-3 or equivalent) will be used to detect the aging effect.

The staff reviewed the associated items in the LRA and considered whether the aging effects
proposed by the applicant constitute all of the credible aging effects for this component,
material, and environment description. The staff noted that fiberglass has excellent resistance
to water as evidenced by its common use for boat hulls. The staff noted that based on a review
of Fibres, Plastics, and Rubbers: A Handbook of Common Polymers, by W.J. Roff (Ref. 44) and
Plastic Piping Institute TR-9/2002, “Recommended Design Factors and Design Coefficients for
Thermoplastic Pressure Pipe” (Ref. 45), fiberglass-reinforced piping and piping components, in
the absence of specific environmental stressors such as high radiation or ozone concentrations,
will not exhibit aging effects. However, the ultraviolet light in sunlight can result in changes in
material properties. These changes in material properties will manifest themselves as cracking,
blistering, and changes in color.

The staff's evaluation of the applicant’s External Surfaces Monitoring and Periodic Surveillance
and Preventive Maintenance Programs is documented in SER (2009) Sections 3.0.3.2.5

and 3.0.3.3.7 respectively. The staff finds the applicant’s proposal to manage aging using the
External Surfaces Monitoring and Periodic Surveillance and Preventive Maintenance Programs
acceptable because the External Surfaces Monitoring Program uses periodic visual inspections
which are capable of detecting cracking, blistering, and change in color and the Periodic
Surveillance and Preventive Maintenance Program uses periodic visual inspections of a
representative sample of the internals of piping exposed to raw water which are capable of
detecting cracking, blistering, and change in color.

LRA Table 3.4.2-5-7-IP2 Instrument Air System

By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-7-IP2 to add
plastic heat exchanger tube sheets exposed to treated water (internal) and condensation
(external). The applicant stated that there is no aging effect and no AMP is needed. The AMR
items cite generic note F.

The staff reviewed the associated items in the LRA and could not confirm that no credible aging

effects are applicable for this component, material and environment combination. Regulatory
Issue Summary (RIS) 2012-02, dated January 24, 2012, “Insights into Recent License Renewal
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Application Consistency with the Generic Aging Lessons Learned Report,” provided guidance to
the industry in regard to further information required in license renewal applications. In regard
to plastic materials, the RIS recommends that when plastic is cited as a material, the applicant
should provide further information in a plant-specific note because the term “plastic” is not
sufficient to evaluate potential aging effects. The RIS states,

The plant-specific note should state the actual material type or grade

(e.g., polyvinyl chloride (PVC), fiberglass-reinforced vinyl ester) and identify
environmental considerations that are not obvious from the LRA, FSAR, or
license renewal drawings, such as exposure to ultraviolet light, ozone, high
temperatures, chemicals, or radiation. The staff requires this information
because susceptibility to aging varies widely with the specific material type and
environment.

By letter dated June 12, 2013, the staff issued RAI 3.4A.2.3.5-1 requesting that the applicant
provide the specific type of plastic material used for the various components listed in LRA
Table 3.4.2-5-7-IP2 and state any applicable aging effects for their given environment, including
potential radiation effects. In its response dated July 24, 2013, the applicant stated that the
plastic heat exchanger tube sheets used in the instrument air compressor after-coolers are
made of Micarta (a phenolic resin laminate) and are exposed to an air temperature less than
200 °F and treated water from 70 to 110 °F. The applicant also stated that the plastic tube
sheets are not exposed to ultraviolet light, ozone, high temperatures, aggressive chemicals, or
radiation. The applicant further stated that it will manage for change in material properties by
inspecting both sides of the tube sheets for cracking, blistering, and change in color once every
5 years using the Periodic Surveillance and Preventative Maintenance Program. The applicant
stated that there has been no plant-specific operating experience involving degradation of these
tube sheets. The applicant revised LRA Table 3.4.2-5-7-IP2, LRA Section A.2.1.28, and LRA
Section B.1.29, “Periodic Surveillance and Preventive Maintenance Program,” accordingly.

The staff noted that the Plastics Engineering Handbook of the Society of the Plastic

Industry, Inc. (Ref. 46), states that phenolic materials are generally suitable for use at
temperatures up to 300 °F. The staff also noted that the applicant’'s temperatures are well
below 300 °F. In addition, the trade journal American Machinist stated in a 1913 issue (Ref. 47)
that: (a) Micarta is not brittle and will not warp, expand, or shrink with age or exposure to
weather; (b) it is insoluble in all ordinary solvents and is impervious to moisture; and (c) it is
unaffected by heat until a temperature sufficient to cause carbonization is reached. The staff
further noted that aging effects such as cracking would be readily apparent to the applicant
because either instrument air would enter the cooling system or cooling water would enter the
instrument air supply. The staff finds the applicant’s use of the Periodic Surveillance and
Preventive Maintenance Program acceptable because: (a) industry generic information provides
a reasonable basis that the material is not susceptible to aggressive aging in the plant-specific
environment; (b) plant-specific operating experience has demonstrated that the tube sheets
haven’t degraded significantly enough to result in leakage; and (c) the visual inspections
conducted every 5 years are capable of detecting cracking, blistering, and change in color.

The staff finds the applicant’s response to RAI 3.4A.2.3.5-1 acceptable because the applicant
will conduct periodic visual inspections of both sides of the tube sheet every 5 years, which will
be capable of detecting cracking, blistering, and changes in color. Additionally, based on
plant-specific operating experience, this combination of material and environment has not
demonstrated any degradation. The staff's concern described in RAI 3.4A.2.3.5-1 is resolved.
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By letter dated July 15, 2013, the applicant amended LRA Table 3.4.2-5-7-IP2 by adding
copper-alloy piping which is exposed to soil (external) and will be managed for loss of material
by the Buried Piping and Tanks Inspection Program. The AMR item cites generic note G.

The staff reviewed the associated item in the LRA and considered whether the aging effect
proposed by the applicant constitutes all of the credible aging effects for this component,
material, and environment description. Based on its review of GALL Report item AP-174, which
states that loss of material due to pitting and crevice corrosion is the only applicable aging
effect, the staff finds that the applicant has identified all credible aging effects for this
component, material, and environment combination.

The staff's evaluation of the applicant’s Buried Piping and Tanks Inspection Program is
documented in SER Section 3.0.3.1.2. The staff finds the applicant’s proposal to manage aging
using the Buried Piping and Tanks Inspection Program acceptable because the piping is coated,
which mitigates the potential for exposure to the soil environment, and the visual inspections
conducted by the Buried Piping and Tanks Inspection Program are capable of detecting
damage to the pipe’s coating and loss of material.

On the basis of its review, the staff concludes (for this item in LRA Table 3.4.2-5-7-IP2) that the
applicant has demonstrated that the effects of aging will be adequately managed so that its
intended function(s) will be maintained consistent with the CLB during the period of extended
operation, as required by 10 CFR 54.21(a)(3).

LRA Table 3.4.2-5-10-IP2 Lube Oil System

By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-10-1P2 by
correcting the environment for the titanium heat exchanger tubes exposed to raw water and lube
oil. The AMR items cite generic note F. This amendment corrected the environment by noting
that the external surfaces of the tubes are exposed to lube oil in lieu of raw water and the
internal surfaces are exposed to raw water in lieu of lube oil. Additionally, by letter dated

July 15, 2013, the applicant amended these line items by adding plant-specific note 405, which
states that, “[t{jhe One-Time Inspection Program will verify effectiveness of the Oil Analysis
Program.” The staff’s evaluation of this material, environment, aging effect, and program
combination is documented in SER Section 3.4A.2.3.5, LRA Table 3.4.2-5-10-1P2, “Lube Oil
System.” The staff finds that, with the exception of the following discussion on eddy current
testing of heat exchanger tubes, changing the external and internal environment of the tubes
does not impact the staff’s evaluation and conclusion in the cited SER Section. The staff noted
that the One-Time Inspection Program does not state that eddy current examinations will be
conducted for heat exchanger tubing; however, SER Section 3.0.3.2.16 establishes that the
applicant has an eddy current inspection program for heat exchangers that conducts visual
inspections and eddy current exams.

LRA Table 3.4.2-5-13-IP2 Station Air System

By letter dated September 26, 2012, the applicant amended LRA Table 3.4.2-5-13-1P2 by
adding copper alloy with greater than 15 percent zinc heat exchanger tubes which are exposed
to condensation (internal) and will be managed for fouling by the Periodic Surveillance and
Preventative Maintenance Program. The AMR item cites generic note G.

The staff reviewed the associated items in the LRA and considered whether the aging effects
proposed by the applicant constitute all of the credible aging effects for this component,
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material, and environment description. Copper-zinc alloys with greater than 15 percent zinc are
susceptible to selective leaching and SCC as stated in GALL Report, Table IX.C, “Selected
Definitions & Use of Terms for Describing and Standardizing.” This occurs when the
components are exposed to ammonia or amines, provided that sufficient tensile stresses are
present. The staff noted that it is not common for selective leaching to occur on heat exchanger
tubes because fluid velocities within the heat exchanger tubing are typically high enough to
preclude any significant accumulation of condensation. The staff also noted that LRA 3.6.2.2.2
states, “IPEC is not located near the seacoast where salt spray is considered, nor is IPEC
located near a facility that discharges heavy pollutants.” The staff verified, using overhead
imagery, that the Indian Point Energy Center is not located near any source of ammonia

(e.g., factories or large agricultural sites that could use significant quantities of fertilizer) that
could cause SCC in the heat exchanger tubes. Given that selective leaching and SCC are not
applicable, the applicant has identified the applicable aging effects for this material and
environment.

The staff's evaluation of the applicant’s Periodic Surveillance and Preventive Maintenance
Program is documented in SER Section 3.0.3.3.7. The staff noted that the applicant proposes
to use the Periodic Surveillance and Preventive Maintenance Program to manage the aging of
copper alloy with greater than 15 percent zinc heat exchanger tubes through the use of periodic
visual inspections, which are conducted at least once every 5 years. The staff noted that the
program permits increasing the inspection’s sample size if aging effects are detected. The staff
also noted that unacceptable inspection findings are evaluated in accordance with the corrective
action process to determine the need for accelerated inspection frequency and for monitoring
and trending the results. Based on its review of this component, the staff finds the applicant’s
proposal to manage aging using the Periodic Surveillance and Preventive Maintenance
Program acceptable because (a) periodic visual inspections are performed which are capable of
detecting fouling; (b) the inspection sample size is increased if aging effects are detected,
providing reasonable assurance that aging effects can be detected if they are occurring in other
components; and (c) inspection findings are evaluated by the corrective action process,
assuring that the intended functions of these components will be maintained consistent with the
CLB for the period of extended operation.

3.5 Aging Management of Containments, Structures, and Component Supports

There are no changes or updates to this section of the safety evaluation report.

3.6 Aging Management of Electrical and Instrumentation and Control Systems

There are no changes or updates to this section of the safety evaluation report.
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SECTION 4

TIME-LIMITED AGING ANALYSES

4.1 ldentification of Time-Limited Aging Analyses

There are no changes or updates to this section of the safety evaluation report.
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SECTION 5

REVIEW BY THE ADVISORY COMMITTEE ON REACTOR
SAFEGUARDS

The staff has provided the Advisory Committee on Reactor Safeguards with a copy of this
supplemental safety evaluation report.
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SECTION 6

CONCLUSION

The staff concludes that the additional information provided by Entergy Nuclear
Operations, Inc., does not alter the conclusions stated in the SER and that the requirements of
10 CFR 54.29(a) have been met.






"Bunjoq
[eUIS)Xd ||e Jo} [eLId}ew JO SSO| pue peojaid Jo sso| sabeuew weiboid Ajubajul Bunjog sy

CCL-€L-IN pajeidwo) :gd| ‘Bunjoqg Joj o [opyinsip wnuapgAjow] Bujureuoo sjueouqgn

€G1-/0-IN 10 @sn uo uoniqiyold ayy Ajiejd pue HDOS 0} Aljigndaosns mo| 4o} sjeusjew bBunoslas ul pasn
6£0-20-IN paje|dwo) :zdl sI yibuans piaif |enjoe ey Ajeo 01 £d| pue gd| 4o} weibold Auibaju) Bunjog sy} eoueyug 4

"pa1o8}ap SI SSO| [BLSJBW USYM SJUSWISINSEAW SSBUNDIY}

Jo Buipualy aninbal 0} £4| pue zd| 10} weiboid syue] |991S punoibanoqy 8y} asueyul]

G1L0Z ‘2l J8quedeq £dl ‘uonjesado papuaixa Jo pouad ay} Jo sieak ua) sl 8y} Bulinp aouo syue) Jajem
¢c¢l-€L-IN ally pue yuey Jajem Ao ‘syue) abelols 8)esSuUspuUOD By} JO SBIBUNS WOYNOJ By} JO Sjudwainseaw
6€0-2L0-IN paje|dwo) :Zdl ssouXoIY} wiopad 0} £4] pue zd| 10} welboid syue] [991S punoibanoqy ay) aoueyul] l

a|npayos
92inog uonejuswajdwy jJuswWWon "ON

SININLINNOD TVMINTY ASNIDIT € ANV Z "'SON LINN ONILVIINIO dVITONN LNIOd NVIANI -V XIANIddV

"} Juswayddns ‘06 L-9FHNN
Jo v xipuaddy ur paysiignd jsi| 8y} sepasiadns )SIf SIY] “JUBWHIWILIOD YIBd JOj $S82IN0S pue S8jnpayas uoiejuswajduwi psje)s
s,jueoiidde ayj ym Buoje sjusLwpLILIod asay) S3Sij 8jqe} buimojjo ey (O3d) uonetado papusixs Jo pouad ay) buunp sjusuodwod
pue sainjonus uiepad 1o} syoeye buibe ey ebeuew 0} (SdWv) swelboid jusweabeuew buibe 0} pajejal SJUBLWIILILIOD dpelu
(Jueaydde sayj, 4o Abisjuz,) -ouj ‘suonesadQ JesfonnN Abisjuzg ‘(Leis ayj,) (D&N) uoissiwwon Aiojeinbay JesfonnN SN 8y} Jo Jejs
oy} Aq (vy7) uoneaidde jemoaua. asuadll (€4l pue gdj) € pue g "SON jun buneisuas) seajonp Juiod ueipuj ayj Jo mairal ayj buung

€ ANV Z 'SON 1INN

ONILVYHIANTO dVITONN LNIOd NVIANI 40 TVMIN3IY ISNIOIT §O04 SININLININOD

Vv Xipuaddy

A-1



Appendix A

“ue) abeuo)s |10 |any dwnd auiy [9saIp pue ‘jue) abelo)s |10 |on} Y xipuaddy ‘syue} abelols

[1o 18N} A3 ‘syuey Aep |10 8N} AT :£dI Hjue) abeloss |10 |ony dwnd auif |9S8Ip pue ‘sHyuE)
abeuo)s |10 |any auiquny seb -1 9 “Yuey Aep |10 [an} Jojelsauab |asalp ¥y xipuaddy/Ogs ‘s)uel
Aep |10 |an} 3 ‘syue) abeuoss |10 |any 5T :Zdl SiedaA us) Aiana aouo syue) Buimoljol sy} Jo
w0}10q 8y} JO JuUBWAINSESW SSBUXIIY) apnjoul 0} welbold Buuojiuopy [dn4 [8sa1g 8y} 8oueyug

"9,G0’0 0} [enba Jo uey} ss9|

aq ||IM UOlB}IIO 8ouUe}dadd. JuswIPas pue Jajep) /Bw Q| 0} |enba Jo uey} SS8| 8q |[IM UOLIB}IO
aoueydanoe spljos a|gels)jid "sa|dwes ay} uo pawliopad aq [|IM S}08YD JUSWIPSS pue Jajem
‘saje|nailed “ue) abelols (10 [an} Y xipuaddy £d| pue “Yue} Aep |10 |any} [8saIp AlINdas gd|
“ue) abelols |10 |an} |asalp AJLIND8S Zd| ‘ue) Aep |10 |any Jojesauab |asalp Y xipuaddy/0gs zdl
8y} Jo sisAjeue pue bBuidwes Aapenb apnjoul 0} weiboid Bulojuop |on4 |8saig 8y} 8doueyu]

/S0-80-7IN ‘s1eak ua) A1oAs 90U0 Mue) Aep pue Myue)
€61-/0-IN | S10Z ‘2l Jequeoeq edl abelo)s |10 [ony Y xipuaddy £d| pue ‘yuey Aep |10 [on} Jojessuab |9salp Y xipuaddy/OdS zZdl
ZClL-€L-IN ‘syjue) Aep |10 |an} HAT £dI PUB Zd| ‘syue)} abeloss |10 [any dulqn} seb |-19 zZd|
6£0-20-1IN paje|dwo) :zdi 8y} Jo uonoadsul pue Bujues|d apnjoul 0} welbold Buuojuop [on4 |9sa1q 8y} 8dueyu] 14
"SSOUBAIIOBYS pajelisuowap yum
sanbiuyoa) uoioadsul Buisn suonoadsul WIoHSd “JUBWISSSSSE YSI aU} JO S}NSal 8y} uo paseq
syue} pue Buidid adoos-ul ayy Jo suonoadsul dipouad 1oy Aouanbaly pue Ajuold uoioadsul
ysiigeis3 "buneod jo adA} ay) pue uonoajold o1poyied Jo aouasald ay) ‘ebeulelp ‘AlAlSIsal
Jlos ‘|elajew yuey Jo Buidid jo uonelapisuod Yybnoly} }sU UOISOLI0D aulwid}eq "uonelado jueld
a|geljas uo abeyes) Jo 1pedwi ay) pue Buidid ayy ul paurejuod pinyy Aq pasod piezey ay) ‘ssejo
Kyajes ay) uo paseq abexes| jo 10edwi moj Jo wnipaw ‘ybiy e Buirey se syuey pue sjuswbas
adid Ausse|D "u0Is0.1102 1o} MsU 8y} Bunosye suoiipuod jo pue abeyes) jue) Jo Buidid paung jo
sjoedwl ay) JO UOIIBIBPISUOD SapNoul Jey} syue} pue Buidid paung adoos-ul Jo JusWSSasSe Sl
B 9'|'g Uonoas vy ul pagquosep welbold uonoadsu| syue] pue buidid paung ay} ul spnjou|
LOL-LL-IN
L11-60-7IN "uopoadsul syue | pue Buidid paung ‘pEIN‘IX UolISS LO8L-OIFHNN
901-60-IN ul paquosap welbouid Buipuodsaliod ay) yum Judlsisuod pajuswsidwi aq |Iim welboid mau sy
€G61-20-IN | GlL0g ‘Cl Jequade(q :edl
ZCL-€LIN '9'L'g uondas VY1
6€0-20-IN pajeidwo) :zd| ul paquosap se £d| pue zd| 40} welboid uonoadsu| syue pue buidid paung ay} juswsjdw) €
a|npayoss
924n0g uoneyuswajdwy JusWHWWO) ‘ON

SLINIWLINNOD TVMINIY ISNIOIT € ANV € 'SON LINN ONILVHINIO yVITONN LNIOd NVIANI -V XIAN3IddV

A-2



Appendix A

€G1-20-7IN | G102 ‘2l Jaqwadaq :£dl

CC¢l-€LIN

6€0-20-IN paje|dwo) :zdl

"a]ep 0] paje|nwnode sjusisuel) ubisap Jo Jaquinu
ay) a1epdn “siaquinu Buniwi| 1SBMO| 8Y} YIIM papn|oul aJe sjuaisuel) siskjeue anbijey (e
aInssy "payuapl sjusisuel) 8y} ||e apnjoul 0} £d| 104 welboid Buuonuopy anbiye sy eoueyug

‘sainpadoud

Bulojuow pue sUBWNIOoP 9oUBIBJ8] UBBMIa(] SalouedalosIp SA|0Sal pUB SJUSAS pamojje

10 Jaquinu a8y} mainay “padinbal jou si Buojuow auiwiaep 0} uoneneAs ue wiopad Jo s8|0A0
19]1eMpad) pue sajoAd ajels Apeajs Jojiuow 0} Zd| Joj weibolid Buuojuopy anbie ay) aoueyug

¢¢l-€1-IN

G102 ‘Tl 4equsde( :gdl

6€0-20-7IN paje|dwo) zd|

(2)(B)y #S "4D 01 Ylm 80UBpIOIOE Ul [EMBUS] 8SUSDI| 10} MBIASI Judswabeuew

Buibe o} 108[gns pue adods ul a.e Jey) SOSS apnjoul |Im swalsAs 108lgns sy} jJoedw pjnod
1ey} swajsAs AgJeau Jo suonoadsu| swalsAs asoy) 0} spiezey Ajjuapi 0} sSwalsAs joalgns ayy
Buipunouins seale apnjoul ||eys suondadsu] “(g)(e) pue (L)(e)y+S H¥4D 0L UM 8ouepIodde Ul
|emaual asual| 1o} malnal Juswabeuew Buibe 0y 199lgns pue adoos ul swaisAs Jo suonjoadsul
olpouad apnjoul 0} £d| pue zd| 1o} weiboid Buuojuopy seoeung |eulaix3 ay} asueyug

‘pawLIuod si Ajaioe |eoibojolq Jo @ouasald sy} usym aplooiq
Buipnjoul sjeaiwayd Jo uolippe ay) 10alip 0} welbold Buuojuoly |on4 [9saiq oy} adueyug

"syue} abelo)s sy} 0} sjudU0 ay} Bulusjsuelsy
0] Joud sjusjuo9 |10 |an} ajqenod a)isuo ay} jo Buldwes joa11p 0} sainpasoud ajgeoldde asiney

‘po108)ep UM Jajem aAowWal O}
uonoalip apnjoul pue usye) aq sajdwes Joalip 0} Wweibold Bulojuo [en4 [8s8lq 8y} soueyug

‘welboid sy} Jo 8doos sy uIyIM syue) 86.I0)S |10 [9n) U} JO SjusWaINseaW
SSOUXDIU)} Jo} BB} aoue)dadoe Ajoads o) welbold Bulojuopy [en [@seig 8y} 8oueyug

“ue) abeso)s 10 [any dwnd

ally [9saIp pue yue} Aep |10 |any Y xipuaddy :£d| Hue} abeuo)s |10 |any dwnd auiy [9saIp pue
syue) abeuo)s |10 |any auigqin} seb |-19 :igd| “Syuel Buimojjo} ay} Joy Aousanbauy Ausuenb e o}
saje|noied pue Jajem oy sisAjeue ay) abueys o} weiboid Buuojuoly [dn4 [8sa1g 8y} 8oueyug

22In0g

a|npayss
uonejuawajduwiy

jusWHWWO)

‘ON

SLINIWLINNOD TVMINIY ISNIOIT € ANV € 'SON LINN ONILVHINIO yVITONN LNIOd NVIANI -V XIAN3IddV

A-3



Appendix A

G102 ‘Cl Jequsde( :gdl

‘Syjuow xis AlaAs 8ouo jses)

1e afewep |[eolUBYOBW PUB UOISOLI0D SB yons ‘uonepelbap jo subis Joj wa)sAs uoissaiddns
all} 20D [epixolp uogles] wool g3 [10jessusb [assip Aousbiswa] pue ‘wool Jesbyoums A 081
‘wooJ Buipeaids 8|qeo sy} 108dsul Ajjensia 0} 4| 10} weiboid uonosiold ali4 8y} 8oueyuy

*910A2 Bunelado yoes asuo
1se9| je Buiyoelo pue UoIS0.I0D JO 9OUSPIAS J0} pajoadsul ale sjusuodwod JSneyxa |93)s UogJed

auibus dwnd aui [9s8Ip £d| pPue Zd| 8y ey Ajioads 0} weiboid uonosioid aii4 8y} eoueyug

‘abeyea| seb }sneyxa 1o ‘Juejood ‘|lo agn| ‘1o |any se yons (Buiuunt ajiym uonepelbap jo subis
1QIYxa Jou saop aulbua [9salp 8y} 18y} AJISA 0] PasIAal 8q ||IM BLB)IO aoueydadoy “Buluund
s dwnd ay} ajiym paniasqo aq |ieys (aull Aiddns [any ayy buipnjoul) swalsAs-gns suibus
dwind auiy |9saIp £d| Pue zd| a8y} 1ey) alels Apoldxa o) weiboid uoiosold ali4 ay) adueyuly

¢CL-€L-IN "9]0A2 Buljanjal yoea |elajew Jo SSO| Jo) SWa)sAS
6€£0-20-1IN paje|dwo) :zdl uo1399]|09 |I0 DY £dI 9Y} J0 saoeuns jeulaixa 10adsul 0] welbold uoijoajold a4 ay) aoueyu] JA
a|npayos
92unog uonejuawajduwiy JusaWIHWWOD ‘ON

SLINIWLINNOD TVMINIY ISNIOIT € ANV € 'SON LINN ONILVHINIO yVITONN LNIOd NVIANI -V XIAN3IddV

A-4



Appendix A

¢¢l-€1-IN

S10Z ‘L JequisdeQ :dl

6€0-20-7IN pajs|dwo) Zdl

‘Alepunoq ainssa.d WwaisAs Jue|009 10joeal 8y} Jo AJBaUl Y} 8INSUS O} SOIAISS WO} POAOWS
97 }SNW 82IAI8S panuiluod Jo} Alojoejsiies aq 0} sisAjeue Aq umoys aq jouued pue yjbus| agny
8y} Jano pajoadsul 8g Jouued jey) sagny a|quiiyl Xnj} jeyl ajeindis os|y “els}lo soueydeooe
2y} paaoxa 0} pajosloid aie Jo pasoxa Jey) sagn) UO Paseq SUOIOe dAI}931100 Jo douewlopad
pue uolen|eAs J0alIp 0} £d| pue gd| Jo} weiboid uonoadsu| aqn] ajqwiyl Xn|4 8y} soueyuy

"g)|nsal }s9) snoiraid
JO uonenjeAs uo paseq sanjeA oloads-jue|d Jayjo J0 9987 L-dWVDM Ul PaUINO Se eLsilo
aouejdeooe ay) Aj10ads 0} £d| pue zd| 1o} weiboid uonoadsu] agny ajquiyl Xnj4 ay} aoueyug

‘2doos pue Aousnbayy }s8) 0} 8Bueyd Buipiebal suoenjeas wiopad pue seouewlopad
snoinaid 8y} 0} ejep aledwod 0} suoisircid 8pnjou|l *998Z L-dVDM Ul paliuapl sejel Jeam 0}
suosLiedwoo juswa|dwi 0} £d| pue Zd| 1o} weiboid uonoadsu] agny ajquiyl Xnj4 ey} soueyusg

¥710-80-IN

€G1-20-IN | S10Z ‘2l J8quisda(q :¢dl

¢cl-€1-IN

6€0-20-IN paje|dwo) :zdl

"UOIS0.I00 JUBDIUBIS OU AJlISA 0} peoUBYUS 8] [|IM BLIS)LIO 80UB)deody "Syue)}
uoissalddns aJly peseq Weoy Jo 8oBUNS |eulalul 8y Joadsul 0} welbold J81epA 8li4 8y} soueyulg

‘uonouny
papusjul Jo sso| 0} Jold paunuapl ale syaye Bulbe ainsus 0} [eAssiul uopoadsul sjeudoldde
B} uIWIBlep 0} Pash ad [|IM SUOIEN|BAS [Bl)IUI 8U} JO S)Nsay uoielado papua)xa Jo pouad
ay) Buunp Jayealay) sjeAlsiul e pue wis) Buijelado jusiind 8y Jo pus 8y} aloyaq pawloyad
aq ||Im suonoadsul 9S8y "UOISOLIOD O} Bnp [elId)ew JO SSO| JO oUapIAS Ayuapi o} (Bunss)
oujewNn|oA ¢ 6°8) sanbiuysay aaisniul-uou Buisn sjusuodwod waysAs uo Buidid uonosyoud
all} £d| PUB Zd| JO suoiien|eAs ssauxdIy} [lem wiopad 0} welbold Jajep) ali4 ay) aoueyuq

"Jauuew Ajpw e ul pajosiep

aJe ‘uoiso.lod se yons ‘uoiiepelbap jo subis jey; ainsus o} uonelado Jo pouad papusixd

ay) Buunp Jayealay) s|eAlslul Jeak-(| Je pue 9| 921IAI8S peay Japjulds Jeak-0G ay) Jo pus ay}
810joq |"}"1°¢"G UOIODS (UOHIPS Z00Z) ST Yd4N 40 8ouepinb Buisn g4 06 H4D 01 40} pauinbal
speay Japjuuds g4| pue gd| jo aidwes e 1s9} Jo ||e aoe|dal 0} weiboid Jayep) a4 ay) aoueyu]

‘uonepesBbap jo subis s|qeideooeun ou AJlIsA O} PasiAal 84 ||IM BLI8}LI0 8oueldeody "UOISO.I0D JO
90UBPIAS 10} S|981 8S0Y £d| PUE Zd| 40 uonoadsul apnjoul 0} weiboid Jsjep) 8l 8y} eoueyus

22In0g

a|npayss
uonejuawajduwiy

jusWHWWO)

‘ON

SLINIWLINNOD TVMINIY ISNIOIT € ANV € 'SON LINN ONILVHINIO yVITONN LNIOd NVIANI -V XIAN3IddV

A-5



Appendix A

CCl-€L-IN
6€0-20-IN

paje|dwo) :gdi

paje|dwo) :gdi

‘wesboud ayy ul papnoul
S| 8INjonJ}s ayeul L d| 8y} Jey Aloads 0} £d| pue gd| 40} weibold |[ep) AJuosely 8y} eoueyu]

¢l

LOL-LL-TIN
9G0-60-7IN

VIN

paiseA

b

810-60-IN
€G1-/0-IN
¢cl-€1-IN
6€0-20-IN

G102 ‘Cl Jequsde( :gdl

paje|dwo) zdl

‘Buijeos Jo ‘Buinoy ‘Buniid ‘UoIS0.II0D ‘Jeam UOIBIGIA ‘UOISOJD

agn} JO UoiedIpUl OU BpNoul 0} pajdadsul Ajjensia siabueyoxa jeay 1o} elsid aoueldasoe
ysiigels3 "wesbouid ay} jo adoos sy} Ul payuspl siobueyoxs jJeay Mau aU} J0} SSOUNDIY) [|[em
agn) wnwiuiw ysijgelss 0} £d| pue gd| Jo} weiboid Bunoyuopy Jebueyox3 jeaH ayj aoueyuy

"slaBueyoxe jeay jo uonendod sidwes BujuiwIS}Ep USYM SUOBUIGUIOD JUSWUOIIAUS-eLIs}ew
O UONEIBPISUOD 8pN|OUl 0] £d| PUB Zd| Jo) weibo.id Buuoyuopy Jebueyox] jesH ay) eoueyuy

‘suoneyw| ubisaep Jabueyoxas jeay o} anp g|qissod
J0U S| ‘uonoadsul Jualind Appa Se YoNns ‘UoljeullLEXS SAJONIISOP-UOU a1aym slabueyoxs jesy uo
uonoadsul [ensia wiopad 0} £d| pue gd| Joy weibold Buuojuoly Jobueyoxg jesH ay) aoueyus

(Aluo zdI) 1ebueyoxa jeay Jajem 1ox0el |asalp Y xipuaddy/0dS o
siabueyoxa jeay Jossaidwoo seb ajsepy o

$19]009 a|dwes Jojessuab weasls WalsAs Alepuodag e
siabueyoxe jeay }d |any uadsg e

SJ9]009 |10 aseduelo dwnd Buibiey)y e

$19]009 aAlp piny dwnd Buibieyn e

slabueyoxe jeay Jojem |eas dwnd Buibieyy e
siabueyoxe jeay anleIouabal-uoN e

s19|000 |eas dwnd YHY o

siobueyoxa jeay YHY e

siabueyoxa jeay |10 aqn| dwnd uoioslul A1ajeg e

‘weJsboud ay; Jo adoos ay} ul siebueyoxs
1eay Buimoj|oy 8y} apnjoul 0} £d| pue gd| 1o} weiboid Buuoyuopy Jebueyox3 jesH ay) aoueyug

ol

22In0g

a|npayss
uonejuawajduwiy

jusWHWWO)

‘ON

SLINIWLINNOD TVMINIY ISNIOIT € ANV € 'SON LINN ONILVHINIO yVITONN LNIOd NVIANI -V XIAN3IddV

A-6



Appendix A

"S)INOJID UolejUBWINIISU| Ul pas) sjuawalinbay uonesyiiend |ejusWUoIAUg
67°0S H4D 01 03 108[gng JON SUOROBULOY pue s8|ge) [edl}d8|] ‘Z3°IX UoRoeS LOgL-OIUNN
Ul paquosep welboid Buipuodsaliod syl yim Jus)sisuod pajuswa|dwi aq |im welbold mau siy

€G1-/07IN | <102 ‘¢l Jequeds(q ¢dl|
Z¢CL-€LIN v¢'1'd Uoidas Yy Ul paquassp
6€0-20-IN pajeidwo) :zd| Se £d| pue zd| 10} weiboid mainay 1S9 S}INaIID uoieuswnsu| D3J-UoN ay) Juswajdw 9l
LOL-LL-7IN ‘sjuswalinbay uonesiend |eJUSWUOIIAUT 6°0G H4D 0L
960-LL-7IN 0}309[qng JON s8|qeD abe}OA-WNIPSJA B|qISSedd.U| ‘€3°|X UONIDS LO8L-DIFHNN
Z2€0-LL-1IN ul paquosap wesboud Buipuodsaliod syl yum jusisisuod payuswajdwi aq |im welsboid mau siy |
€G1-20-IN | S102 ‘Z) Jequade( :¢d|
CCL-€L-IN '€¢'1'g uonoas vy ul paquassp
6£0-20-1IN pais|dwo) :zdl se ¢€d| pue gd| Jo} weiboid a|ge) abejjop-wnipa|y 8|qissadoeu| HJ-UON 8y} Juswasjdw] Gl
G10Z ‘2l Jequiadeq :edl
CCL-€L-IN '¢C’l'g uonoes v
6€0-20-1IN pajeidwo) :zd| ul paquosap se £d| pue gd| 10} weiboid suoioauuo) ajqe) paljog OJ-UoN ay) Juswajdw) 4"
"9dUBUS)UIBW UOI}DBUUOD Pa}jog pue adueuajulew sng aseyd Joj suoijoauuod Buinblol-al,
0] 9oUaJ9jaJ 8y} 8A0wWa. 0} ainpasoud ayis ajqeoldde 0} abueys e ssaooud |m jueld ay |
‘uoijesado papusixa Jo pouad sy} 0} Joud JNd20 |IM uooadsul 1Sl 8y |
‘sjuswaInseaw aoue)sisal Joejuod Jo AydesBowlay) se yons sjuswainseaw aAleyuenb Buisn
sJeak ua) AJans aouo 1se9) Je 10 Ajjensia pawlopad JI sieaA aAly AJaAs 80U0 ]SB9| 1B SUOI}DBUU0D
pajjoq 10adsul 0} £d| pue zd| 40} welbold uondadsu| sng pasojoug-[e}a|\ 8y} asueyuy
"Jonp 8y} Ojul UoISNJUI
21n]SIoW JO SUOIEJIPUI JO 8oUasqe 8y} 0} UOHIPPE Ul ‘1oNp 8y} Ul pue ‘sioje|nsul 8y} uo ‘deq snq
BY} UO UONEBINWNJIE. ISNP JO SUOIJEDIPUI JO 80USSJE BY} SpN|oUl O} SUOOadSUI [BNSIA [BUIBIUI
g3\ Jo} eusyluo aoueydadde ppe o} welboid uondadsu| sng pasojou-|ejd|N ay) aoueyu]
120-€L-7IN
/G0-80-1IN ‘[eld)ew Jo sso| Juedyiubis ou aq ||IM UOLIS}ID
€G1-/0-IN | S102Z ‘21 Jequedaq £dl aoueydaooe ay) pue uonetado papusixa jo pouad ayj 0} Joud Ind20 [jIm uonoadsul 3sil 8y |
Z22L-€1-1IN "sieah | A19A8 90U ISED| 1B [BlBJEW JO SSO| O} SBI|qUISSSE 8INSOjoUd 3|\ JO 90BUNS [BUJBIXS
6€0-20-IN pajedwo) zdl ay) J0adsul Ajlensia 0} £d| pue zd| 10} weiboid uonoadsu] sng pasojoug-|el9j\ 8y} aoueyug gl
a|npayoss
924n0g uoneyuswajdwy JusWHWWO) ‘ON

SLINIWLINNOD TVMINIY ISNIOIT € ANV € 'SON LINN ONILVHINIO yVITONN LNIOd NVIANI -V XIAN3IddV

A-7



Appendix A

¢cl-€L-IN sjusuodwod ajgeoidde jey; yons pabeuew aq [im Buibe jo s}osays ay) Jey} ainsse 0} Alessadau
6£0-20-1IN pais|dwo) :zdl Se €d| pue gd| Jo} welbold aoueuajulel\ SAIJUBABIH PUB 82UB|[[IBAINS JIpoLad 8y} 8oueyug 4
"Buidid 8log-|lewg | sse|) 9pod JWSY JO uooadsu| swi-duQ ‘GEN'IX UOBOSS ‘L08L-OTFHNN
ul paquosap wesboud Buipuodsaliod syl yum juslsisuod payuswajdwi aq |im welsboid mau siy |
€G1-/0-7IN | GL0zZ ‘Zl Jequada(q :edi
CCL-€L-IN '8¢’L'g Uondss vy ul
6£0-20-1IN pale|dwo) :zdl | paquosep se gd| pue zd| Jo) weiboid Buidig aiog |lews — uonoadsu| awi] -euQ ay) Juswajdu ()4
"uofjoadsu| sWl[-BUQ ‘ZEIN'IX UoBIaS “L08L-DIUNN
ul paquosap welboud Buipuodsallod ay) yym Jualsisuod pajuawadwi aq |im wesboid mau siy |
€G1-/0-7IN | GL0zZ ‘Zl Jequadaq :edi
Z¢CL-€LIN ',¢’L'd uonoss
6£0-20-1IN paje|dwo) :zdl VY1 Ul paquosap se £d| pue gd| Jo} welbold uonoadsu| swi] -auQ ay} Juswsadw| 6l
‘salojeloge| Juspuadapul wolj papiaoid ejep se [|am se s)nsal Bulusaios
j1o Azeuiwiaid jo Buipuad) azijew.oy 0} £d| pue zd| 1o} weiboud sisAjleuy |10 8y} 8oueyu]
"JoW Jou ale eLd}o 80ue}dadde JUsAs By} Ul
SUOIOB BAI308.I00 AJoads |Im weisboud sy “weiboud siy} Jo 8doos ayy ul papnjoul sjusuodwod
|le Jo} eusju aoueydasoe pauysp Buipnjoul sasAjeue Alojeloge| pue sajejnailed pue Jajem
J0} Buluaalos |10 Aleulwijaid azijewloy 0} £d| pue zd| 1o} weiboud sisAjeuy |10 8y} 8oueyu]
“I0 [03U0D O NeJpAY BuIgn} pue
JIo |eas Jojelauab azAjeue pue ajdwes 0} €| pue gd| 10} weiboid sisAjeuy |IO 8y} asueyug
LOL-LL-IN | G102 ‘2L Jeqweda( :edl ‘slojesauab
Z2ZL-€1-1IN [@Salp 8)IS Jay]o Jo} SISA[eUE |10 8Y} YJIM Jua}SISuod Jojesauab |asalp ¥ xipuaddy/0gs
6€£0-20-TN paje|dwo) :gdi ay) ul pasn |io buneolgn| azAjeue pue ajdwes 0} zd| 40} welbold sisAjeuy [IO 8y} @oueyul] 8l
‘sjuswalinbay uonedyiend |ejusWUOIIAUT
610G Y40 0} 03 109[ans JON suoRdBUUOD pue SB|ge) [BOHIOD[T ‘L T'[X UOROSS L08L-DIHNN
ul paquosap welboud Buipuodsallod ay) yjm Jualsisuod pajuawadwi aq |im wesboid mau siy |
€G1-20-7IN | G102 ‘2l Jaqwadaq :£dl
Z¢CL-€LIN 'GZ'l'd Uondas vy Ul paquassp
6€0-20-IN pajeidwo) :zd| Se €d| pue zd| 1o} welboid suondsuuo) pue sa|qe) paje|nsu| D3-UoN ayj Jusws|dw) Ll
a|npayoss
924n0g uoneyuswajdwy JusWHWWO) ‘ON

SLINIWLINNOD TVMINIY ISNIOIT € ANV € 'SON LINN ONILVHINIO yVITONN LNIOd NVIANI -V XIAN3IddV

A-8



Appendix A

uonepunoj jue) abeloss |any | auigin} seb e
(g/zdl) suonepunoy yue)} obelo}s Jojem ally e

(ed1) esnoydwind uonosjoud a1y e

(zd1) esnoydwind a1y e

(g/zd1) suonepunoy pue sajod bunybi Aousbiows e
(€/2dl) |leueo abieyosip e

(edI) xauue pue Ajj1o) SS9008 JUSWIUIBJUOD o
(gdI) uonepunoy syue) abelols ajesuspuod e

LOL-LL-IN
Ze0-11-IN uonepunoj yue} abelo]s 1ajem Aj10 e
121-80-IN (£dI) @insojous pue Jeabyoyms Jojesauab |osalp Y xipuaddy e
£20-€L-7IN (€dI) IneA xuey j10 [ony Jojesaudb [asalp Y xipusddy e
/S0-80-IN (gd1) uonepunoy Jojesauab |asalp Y xipuaddy e
€G1-20-IN | §102 ‘Z) Jequade( :ed|
Z2ZL-€1-1IN ‘wesboud sy} ul papnjoul ale
6€£0-20-7IN paje|dwo) :zd| salnyonJuls Buimojjoy syl 1eyy Ayoads Apioldxe 0} welboid Buuojiuop sainjonig ay) asueyuly (*T4
pajo|dwo) :gd| ‘palenjeAs sasualayip yum aj9Ao Bunesado Joud ayj Joy
C¢CL-€1IN pawuiopad Juswssasse |euoljelado ay) 0} paledwod aJe Juswssasse Bulio)uow UoIIPUOD 8y}
6£0-20-1IN pajs|dwo) :zdl Jo s}nsal ay) jey} alinbai 0} £d| pue gd| Jo} weibold Aubaju| Jojelauas) wesls ay} asueyug ¥Z
'sleusie Jo Buiyoes 8AISI9S ‘CEIN'IX UOROSS LO8L-DIHNN
ul paquosap welboud Buipuodsallod ay) yym Jualsisuod pajuawajdwi aq |im wesboid mau siy |
€G1-/0-7IN | GL0zZ ‘Zl Jequada(q :edi
CCL-€LIN ‘€€'1'g uonoss
6€£0-20-7IN paje|dwo) :zd| V¥ Ul paquosap se £d| pue gd| 10} weiboid Buiyoea aAjos|as ay) Juswajdw) €C
"abel0)s Ul paulejuleW BJe [8SSAA Jojoeal 8y} wodj pajind sainsdeo |je woJ) suswioads pajsajun
pue pa}sa) jey) alinbai 0} £d| puUe gd| 10} weiboid 8oUe|[|IsAINg |9SS8/\ J0JOBSY 8y} 8oueyu]
G10Z ‘2l leqweoaq gd| ‘uonesado papusixa Jo pouad a8y} Jo pus ay} ybnouy) pajoadxs aduan)) [9SSOA
CCL-€L-IN Jojoeal yead ay) Janod 0} ainsded Agpue)s e 1S9} pue melp 0} S9INPaYIS [emeIpyim ainsded
6£0-20-1IN pais|dwo) :zdl uawinads ay) Buisinal £d| pue zd| 1o} welboid 82Ue||iaAINg 9SS/ J0}oeay 8y} adueyu] Zc
‘uonesado papusixa jo pouad ay} ybnoiyy
G10Z ‘2l Jeqwaoaq gd| siseq Buisua9l| JusInNd 8y} YiIm JUd)SISUOD SUOIIOUN} PBPUSIUL JIBY} wuopad 0} anupuod ||im
a|npayoss
924n0g uoneyuswajdwy JusWHWWO) ‘ON

SLINIWLINNOD TVMINIY ISNIOIT € ANV € 'SON LINN ONILVHINIO yVITONN LNIOd NVIANI -V XIAN3IddV

A-9



Appendix A

109dsul os[e [|Im £4] pue gd| ‘uoseal Aue Joj uoneaedxa Aq pasodxs aJe jey) seale
9)2.10U02 8|gISSa00eU| J0adsul 0} £d| pue zd| 1o} welboid Buliojiuo seinyponig ay) soueyuy

sdwns e

syoel abelojs |ony mau e

s|lejouow e

SJOA0D ydjey pue sayodjey ‘skemuew e
S)ueq Jonp pue Sajoyuew e

soueso qil e

spyoddns 1onp OYAH e

(e181001Ad) Buyooud a1y

suonepunoy pue sped juswdinba e
slopJib pue s|ieJ ‘seuel o

suoddns pue sjnpuod e

suoddns |9ssaA J0joeal Jo uoiuod 8}2I0U0d e
suoddns pue sAeny o|jqes e

*g|geoljdde se ainjonuis yoes 1o} pajoadsul
ale (sabeioyoue Ji8y) Buipnoul) sanipowwiod Buimoj|o} 8y} ‘8)810uod pue [88}s |elnjonJls
0} uonippe ul jeyl Ajeo 0} £d| pue zd| 4o} welibold Buuojiuopy sainjonis ay) aoueyuy

(€/zdl) snd yuey dnpjoy sjsem e

(zdI) sainonys poddns pieAyoyms/iowliojsuely e
)Oe]s Jajeayladns e

(gdl) 1d aAeA Jjem 82IAIBS @

(g/zd1) eseyo adid 1ojem adIAlaS e

(edI) Buipjing 82140 pue ssadoe AllINdas e

(sdI) uonepunoy yue) abeiols Jojem Bulsnjol e
(£dI) uonepunoy yue) abeloys Jajem Atewud o
(1dI) Buipjing @21AJ8S JedjoNU e

(zdI) Buipjing AJunoas uonels mau e

(zd1) Aemabessed pajeasja—bHulp|ing abejno pue soueusjulew e

22In0g

a|npayss
uonejuawajduwiy

jusWHWWO)

‘ON

SLINIWLINNOD TVMINIY ISNIOIT € ANV € 'SON LINN ONILVHINIO yVITONN LNIOd NVIANI -V XIAN3IddV

A-10



Appendix A

€G1-20-7IN | G102 ‘2l Jaqwadaq :£dl

CCl-€L-IN

6€0-20-IN paje|dwo) :zdl

'/€71'9 UOO8S YT Ul PaqUOSSP SE £d| PUB Zd| 104 weibold
(SSVYD) 199)S Ss8|ule)S dBiuB)SNY Ise Jo Juswapuqus bulby [ewssyl sy} Juswa|dw)

9¢

‘uonelado papusixa Jo pouad

ay) 0] Joud ,sa1njonuig 81810u0) pajejay-Alejes Jesjonp Buisix3 Jo uoneneAad, ‘YE 61E 1DV
[e1n13SU| 81810U0D UBDBWY] YlIM 8OUBPIODIDE Ul SBINJONJ)S 8}8I0U0I JO Suodadsul Joj elIS}IO
aoue}dasoe aaieyjuenb pajielap aiow apnjoul 0} welboid Buuojuop sainonis 8y} asueyug

*O3d 9y} Buunp sieaA g Jad aouo Jo Aouanbaly
[BwJou 8y} uey) Jayel sieak ¢ Jad 80uo a8InjonJls [0J3U0D JBJeM B} JO seale papelbap
2y} Jo uonoadsul wiopad 0} £4| pue gd| 10} weiboid Buuoliuop sainjoniis ay) asueyuly

‘'sleah g

A1ans 90U0 JsB9| 1B 81N1oNI)S .Ul €| 9y} Jo wiofe|d uoddns pue uonied Bunelb/bulyeq
oy} 10adsu| ‘sieak g AJans 8oUO }SB9| 1B S8INjJONJ)S ayejul 8y} Jo suoiod 8)a1ouod pabilawqgns
Ajjewuou jo uonoadsul wiopuad 0] £d| pue zd| Jo} welboid Buuojuopy sainoniig ay) asueyug

‘syjuow ¢ A1ans aouo

1se9) je |ood |any Juads zd| 8y} 0} Ajwixold asojo ul sjjam Jayempunolb ur wniy Joy ajdwes

M D3d| ‘ebeyes)| jood |any Juads jo suonesipul [enuajod ssasse 0} ‘Ajleuoiippy ‘SapLojYd
pue Hd ‘sajeyns 10} sajdwes asoy} WoJj s}nsal ayj jo uonenjeas Bullesuibus ue wiouad

pue sainjonJ}s a)is apelb-mojaq Buipunolins Jayem punolb ayy Jo aAijejussaldal ale jey)

s||oMm G 1sed| Je woJ) sajdwes uieyqo |IIm D3d| ‘(sieah aal Alans aouo jses) 1e) siseq oipolad
B U0 9}210U09 0} Jajempunolb Jo ssauanissalbbe ssasse 0} sajdwes Jajempunolb Jo uoien|eas
Bulesuibua ue wiopad 0} £d| pue gd| 1o} weiboid Buliojuop sainyonis ay) soueyuy

‘leuajew jo
$S0| AJljuapl 0} SISANO| PUB SJUSA WwnuiwnNe Jo uoidadsul Joj pue saiadold jeusjew ul abueyd
pue Bupoelo Ajjuapi 0} (siawolses Joos pue ‘Jaj|y Juiol olwsIas ‘s}eyseb ‘s|ess) siawojseld

10 suonoadsur wiopad 0} ¢d| pue gd| 1o} weiboid Bulojuopy sainonis ayl aoueyuy

*BuLLIND00 S| UolepeIBap 81840U0D JUBDLIUBIS 1Y) 81BDIPUI JUBLIUOIIAUS SWES 8y} 0} pasodxa
seaJe 9|gISS800. Ul SUOIJIPUOD POAISSCO SJOYM SJUSWIUOIIAUS Ul SESJE 8}9I0U0D 9|qISS800eUl

22In0g

a|npayss
uonejuawajduwiy

jusWHWWO)

‘ON

SLINIWLINNOD TVMINIY ISNIOIT € ANV € 'SON LINN ONILVHINIO yVITONN LNIOd NVIANI -V XIAN3IddV

A-11



Appendix A

‘panoidde uaym ajnl S| d [Mooys [ewlsy) pazinssald] pasinal sy} Jusws|dwil
0] 8sooyd Aew a}Is ay} ‘AjoAnjeula)y "uoualud Buluaalos sid] Y [¥ooys [ewlayy pazunssald

/21-80-1IN Joj ainjesadwa) aoualayal] ay) Buiyoeal o} Joud sieak aaiy) DHN 8y} 0} £-08z9g aeld
6€0-L0-IN | G10T ‘¢l J1oquads( gdl loy sisAjeue Ajajes olyioads-jueld e ywans |IIM €di ‘(#)(9)1.9°0S ¥40 01 Aq paiinbai sy | 2€

G10zZ ‘2L Jeqwadaq £dl ‘weibold aoue|jloAIng

¢CL-€L-IN |[9sso/ Joyoeay ay) Jo Jed se uojjesado papusixs jo pouad ayj 0} Joud 9 xipuaddy
6€0-20-1IN pajedwo) zdl ‘0G Y49 01 Jad paiinbai se papiwgns aq ||IM SBAIND | -d [ainjesadwayainssaid] |euonippy L€

‘lenocidde

pue maiAal 1o} DYN 8y} 0} s|eulajul Jojoeal Joy uejd uondadsul ue Jwgns ‘uonelado papusixe

Jo pouad ay) Bulslus 810j8q SYUoOW HZ uey) ss9| jou Ing ‘swelboid asayy Jo uonaidwod uodn

L0L-L1-TIN pajo|dwo) :gd| () pue ‘sjeulajul J0joe8l 8Y) 0} 9|qedlidde se sweiboid Asnpul 8y} Jo synsal sy} Juswajdu

Z2ZL-€1-1IN pue ajen[eAs (g) ‘s|jeulajul Jojoeal uo sjoaye Buibe Buibeuew pue Bupebisaaul Joj swelboid
6€0-20-1IN pajeidwo) :zd| Ansnpul ayy ul ayedidiued (1) [m D3 d| ‘S|eulajul [9SSaA Jojoeal ay} Jo Juswabeuew Buibe 104 0¢

¢CL-€L-IN ‘qdd 0G| > Jo Jwi B yim | SANY [Duel abelo)s Jajem Buijanyal] ayy ul Ajyjuow sayeyns
6€£0-20-1IN paje|dwo) zdl 1S9} 0} Zd| 40} weiboid Alepuodag pue Alewd—|onuo) Aljsiway) Jalep) ay) aoueyu] 6¢

"saullapinb 1443 Aq payioads

SHwI| uilyum 02416 pue Hd Jsiem Buijood |asalp uonosjold aliy pue Jojelssausb-Ajunoss ¢d| pue

Zd| @Yy uiejuiew oy weubold Jayepp Buljoo) paso|n—ioauo) Assiway) Jajepn 8y} aoueyu]

/S0-80-7IN paje|dwo) :ed| ‘saulapInb 443 [8InHisu] yoseasay

Z2Z1-€1-1IN 18MOod 21309|3] Jad walsAs Buljood Jojesauab |asalp Y xipuaddy/0gsS Zdl 8yl Jo Aisiwayo
6€0-20-7IN pajeidwo) zdl Jajem ulejuiew oy welbold Jayepp Buljoon paso|n—ioaiuo) Assiway) Jajep 8y} aoueyul] 82

‘welbold (SSYD) (991G sso|ulels

OHUBISNY JSED JO JUSWSPUQWT UoNaN pue Bulby [ewusyl ‘CLIN'IX UOHISS LO8L-DIFHNN

ul paquosap welboid Buipuodsaliod ay) yum Juadlsisuod pajuswsidwi aq |im welboid mau siy

€G1-/0-7IN paje|dwo) £d|

CCL-€LIN "8¢°1°g UONO9S WY Ul PaqUOSSp Se gd| Pue Zd| 104 weibold (SSYD) 199)S sss|ule)s
6€0-20-IN pajeidwo) :zd| J1)IUdlSNY }SBD JO JuBWIaquIT uoielpel] uojnaN pue Bulby jewuay] ay} juswsjdw .2

"weiboid (SSVD)

[99)S SSBJUIE)S OBIUBISNY ISeD 4O Juswauqus Bulby [ewusyl ‘ZLIN'IX uonoes ‘L08L-93HNN

ul paquosap welboid Buipuodsaliod ay) yum Judlsisuod pajuswsidwi aq |im welboid mau siy |

a|npayoss

924n0g uoneyuswajdwy JusWHWWO) ‘ON

SLINIWLINNOD TVMINIY ISNIOIT € ANV € 'SON LINN ONILVHINIO yVITONN LNIOd NVIANI -V XIAN3IddV

A-12



Appendix A

LOL-LL-IN
¥7.0-80-7IN
8.0-/0-IN
¢Cl-€1-IN

paje|dwo) zdl

‘paJinbal jou sI 06°0S YD 0l O} Juensind juswpuswie asusol| e
‘alojalay) ‘pue (1)(9)65°0S H4D 01 JO sjuswalinbal ay) sj@aw Ajjioe) ayj 0} abueyd papIwwod
SIyL 8002 ‘0¢ Iudy Aq |euonelado pue pajjejsul aq ||m Jojelausb [asalp Y xipuaddy / OgS zdl

ve

¢80-0L-1IN
120-80-IN
€G1-/0-IN
¢cl-€1-IN
6€0-20-IN

paje|dwo) :gdl

paje|dwo) :zdl

"0°L 40 4ND e Buipsaoxs a10jag SUONEI0| pajoaye
ay) @oe|dal 1o Jiedal ‘suonoy aAi0a1I0) ‘welbold Buuojuoly anbie4 ay; yum jusisisuo) ()

‘4N pleA e aujwlsep 0} pawlopad aq Aew (ased apoo panroidde-OyN '69) aaneuls)e
panoidde-O¥yN J0 apod J\SY aY} JO uoisian panoidde-OyN ue Buisn sisAjeue uy “§

"03dI 0} 8|geoldde pajesnsuowsp Ji pasn ag Aew speoj [eulsixs oyoads-jueld
03d| 8y1 Buidojaaus 1o 0} paisnipe ‘sjue|d Jsyjo Wolj senjea 4N dAljeluasalday ‘¢

‘Jusuodwod
Buniwi| ay) sulewsal 8jzzou abins sy) ainsus 0} pamalral 8q ||IM |[8ys Jemoj Jazlinssaid
ay) ‘Jejnoied u| “pajenjeas aq Aew 4N D PIlEA B Ylm suoneoo| oiioads-jueld [euonippy ‘g

‘4ND Bunsixa sy} asn ‘uonesado papusixa jo pouad ay) Jo} pijea sisAjeue anbiey
Bunsixe yum ‘(ed1) ¥1-¢'¥ 9198 L VY1 pue (zdl) €1-€'¥ 8L V¥ Ul SUOIEDO| 104 °|

:Buimoj|o} 8y} JO BUO YMm 8oUBPIODJE Ul PBUIWIBSP S4ND

pljeA 0] si0}oe} Y4 [10)0B) UOID8.1100 anbije) |eluswuoliAud] ayeudosdde ay) BuiAidde sapnjoul
SIY] "JUSWUOIIAUS Ja}eMm JOJOBaI JO S}08)8 8y} Joy Buunodoe usym Q'L uey sso| s4n 9 [sJoioey
abesn aAne|nwnd] pijeA aulwial}ap 0} sasAjeue anbie) pauyal Buisn suonenoes abesn anbiey
ay) ajepdn ‘syoay3 Buiby jo uonoslaq ‘welboid Buuouop anbied ay) yum jusisisuo) (1)

:Buimo||o} 8y} Jo a1ow Jo suo juswas|dwl [[IM £d| pue Zd|
‘weuboid Buuojuoly enbiye ayy Japun ‘(edl) ¥1-€'v dlde L V1 pue (zdl) €1-€'¥ 2l9el Vi1
Ul paljiluUspI SUOB0| 8y} 4o} ‘uonelado papuaslxa Jo pouad ay} Buusius o0y Joud sieah gz 1ses| 1y

€€

22In0g

a|npayss
uonejuawajduwiy

jusWHWWO)

‘ON

SLINIWLINNOD TVMINIY ISNIOIT € ANV € 'SON LINN ONILVHINIO yVITONN LNIOd NVIANI -V XIAN3IddV

A-13



Appendix A

C¢CL-€1IN Buibe ssasse 0} saiousnbauy uoioadsul pue Buuoyuow dyeudoidde Buiysiigelss ul paules)
901-60-1IN pajeldwo) :zdl suossa| ajesodiooul pue asusauadxa Bunesado Aisnpur sjeudosdde pue oyoads-jueld syenjeag (014
6.0-60-7IN V/N palseQ 6€

G102 ‘2l JequadeQ :edl "OYN 8y} 0} papiroid aq |[Im

¢CL-€L-IN suone[noes pajepdn ‘[ABisua jjays-jaddn yojou-A Adiey)] IsnAD Jo Sid] ¥ Jo sanjen pajosfoid
€¥71-80-IN pajeidwo) :zd| ay) Joj siseq ay) aiepiieAul suiaped Buipeo| 8109 aininy piNoys ‘aousn|{ [9SS9/\ 10}0eay J04 8¢

‘suoloadsul [ensia Joj sjulod abejuen Jus)sisuod

Jo asn ay) pue ‘sydesbojoyd o} saibojouyos} Buieas Jo asn ayj Jo Juswainseaw joalip ybnoiy}

a|qissod alaym uonepelbap Jo ejep |[euoisuswip [ed11IO Buluieyqo sepnjoul jJuswadueyus ay |

paje|dwo) :edl ‘uonesado papuaixa jo pouad ay) Buunp (spie |eondo jo asn ay} ybnouy) suoiesipul pajou Jo

¢CL-€L-IN suoisuawip ay} buiAynuenb -a°1) uoiepelbap Jo uoieZIIB}ORIBYD PadUBYUS Buisn juswuiejuod
/2Z1-80-1IN pale|dwo) :zdl | sy Jo suonoadsur spnpoul 0 weiboid (TAAIFIID) uonoadsu| 821AI8SU| JUSWUIBIUOY 8Y) 8duBeyud 1€

‘pazAjeue aq |m piny abexes| jo ajdwes e ‘uonesado papusixe

Jo pouad ayj Jo sieak ua) 1sJi} 8y} Jo pud ay} 0} Joud uaye} ale sajdwes 8109 |euoiippe

1] "pIng 8y} Jo uonisodwod ay} aulwlialap 0} pazAjeue aq [|im piny abexes| jo ajdwes v

‘uonesado papuaixa Jo pouad ay} Jo sieah us} sl

ay} Jo pus ay} 0} Joud ‘paddoss jou s| abeyes| ayy 4 ‘Uaxe} aq |IM sajdwes 810q 8102 [euonippy

6.0-60-7IN

950-60-1IN ‘|98)s Buloiojulal pappaquus JO JUBWISSASSE Ue apnjoul [|Im uonoadsul ay] “abeyes)

Z2ZL-€1-1IN Jajem pajeloq 0} ainsodxa 0} 9|qidaosns si jey) eale ue ul |lem Alaed Buiianyal ay) Buuoq

LOL-LL-IN 2109 Aqg pauieyqo aq |m aidwes ay] -uonelado papusixa Jo pouad ay} 0} Joud 8)810uU0d AjIAeD
/2Z1-80-1IN pais|dwo) :zdl Buiienyal zd| peoaye Ajjenuajod jo ajdwes e Jo uoljen|eAs pue uoioadsul 8wi-auo e wiouad 9¢

"papaau se sasAjeue Jaul| Juswuiejuod ay} jo Bunepdn 1oy pajenjeas aq [im uoiepelbap Auy

"eaJe siy} ul Bulnooo jou s| uoiepelbap Jaul| 8INSSe

0] ‘uonjesado papuaixa jo pouad ay) Buusius 0} Joud ‘ge|s J0oj} 81810U0D Y} Yyim ainjounl ay) je

Jaul| [98]S JUBWIUIBIUOD £d| 8y} Jo eale aidwes aAljejuasaldal Jo uoioadsul awi}-auo e wioad

810-60-7IN

LOL-LL-IN | S1L0Z ‘2l Jeqwadaq :gdl "eale siy} ul BuLnooo jou s| uoiiepelbap Jaull ainNsse

Z22L-€1-1IN 0} ‘uonesado papusixs Jo pouad ay} Buusius 0} Joud ‘uone|Nsul 8y} pulyag uaAs £/61 ayl Aq
/21-80-IN pajedwo) zdl pajosye Jaul| JUSWUIBIUOD Zd| JO eale ajdwes aAlejuasaldal Jo uoioadsul awi}-auo e wiouad G¢

a|npayoss

924n0g uoneyuswajdwy JusWHWWO) ‘ON

SLINIWLINNOD TVMINIY ISNIOIT € ANV € 'SON LINN ONILVHINIO yVITONN LNIOd NVIANI -V XIAN3IddV

A-14



Appendix A

‘O3d 8y jo

Buiuuibaq ayj Buimoj|oy
abejno Buienyal 1siiy 8y}
40 pusd 8y} 0} Jold ‘edl

¢0¢ UdJe|\ pue 020¢
yole\ ussmieqg :zdl

‘O3d 8y jo

Buiuuibaq ayj Buimoj|oy
abejno Buienyal 1siiy By}
40 puad 8y} 0} Jold :edl

¥20¢ UdIe 0} Jolld Zdl

pue ‘sjendosdde se ‘@2IAI8S panuiuOd
Ansn[ 0} uonenjeas Buuasulbus Jo Jiedas ybnouy) paAjosal g ||IM UOIIPUOD dY] ‘e

‘paynuep!
s1 Bupjoelo pjom J| -Jussald si Bupjoeido DOSA JI duIWIB}ep 0} Jojelaual wes)s yoes Ul
splam }o8ysagn}-0}-agny JO Jaquinu aAlejuasaidal e Jo uonoadsul awil-suo e wiopad [Im O3 d|

{uonoadsu)) ¢ uondo

"}senbal juswpuswe asuadl| e se DYN 8y} Aq paroidde

8( 1snw Aiepunog ainssald Jue|002 J0joBaI B} JO UoHIULEPal 8y "uonouny Alepunogq ainssaid
1UB|00D J0J0B8l J0) palinbal 10U S| ‘810jai8y) ‘puUe papnioul JeBuo| ou sI pjam }@aysagqni-0}-agn}
8y} yoiym ul Arepunoq ainssaid sy Buiuyepal 1o ‘DDSAMJ 03 8|qndaosns jou ale

spjem pue Buippejo 19aysaqgn} ay} ey} Buiuiwislap Jayyia 10} siseq [EDIUYDS) B YsI|ge)ss 0} Joplo
Ul spjam }asysagn}-0}-aqny Jojelaush wes)s sy Jo uonenjeas [eonkjeue ue wiopad [Im D3|

(SISAEUY) | UoRdo

960-LL-7IN
060-LL-7IN ‘suondo omy Buimoj|oy
$70-LL-1IN ay} Jo auo Buisn spjam }@aysagn}-0}-aqn} Jo DDSAd 0} anp Atepunog ainssaid Aiepuooss
Z2€0-11-1IN 0] Arewud ay} jo Bupjoels Jo) [einuajod a8y} ssaippe 0} Hun yoes 4o} ueid e dojaasp |IIm D3d| 44
‘O3d 8y jo
Buluuibaq ayy buimojoy
abejno Buienyau 1siiy 8Y) ‘03d 9y} jo Buluuibaqg ayy
JO pus 8y} 0} Jold :€dl Buimojjo} abejno Buiieniad 3siiy 8yy ulypm payajdwod aq |im suonodadsul ae(d Japialp Jojelauab
LOL-LL-TIN wea}s gd| @yl (03d) uonesado papusixa Jo poLad ay) JO sieaA uaj 1siiy 8y} Uuiyim paja|dwod
060-LL-1IN €20z ‘gz lequieydeg aq |m suonoadsul aje(d JapiAlp Jojelauab wea)s gd| 8yl ‘Ajquasse aje|d Japialp Jojesausab
$70-LL-1IN 0} Joud pue O3d ay} jJo wea)s ay} ul DOSAMJ Bunosiep jo sjgedeo aq |im pasn anbiuyos) uonjeuiwexs ay| -Alquiasse
Z2€0-11-1IN Buiuuibaq ayy Jayy :zdl aje|d JapIAIp By} JO UONIPUOD By} SSASSE 0} SHuN Yjoq Joj siojesauab weas)s joadsul [Im D3| (A4
‘uonjesado papusixe
Jo pouad ay) 0} Joud mainal DYN J0} 8IS UO d|gejieAe aq |im welboid mau yoes Joj pajenes
G1L0Z ‘2l leqwaoa :edl aouauadxa Buielado ayy jo uoneyuswnooq ‘sweiboud Juswabeuew Huibe mau ay) 1oy s}0ayd
a|npayoss
924n0g uoneyuswajdwy JusWHWWO) ‘ON

SLINIWLINNOD TVMINIY ISNIOIT € ANV € 'SON LINN ONILVHINIO yVITONN LNIOd NVIANI -V XIAN3IddV

A-15



Appendix A

GL0Z ‘Tl JequedeQg

ale |eLisjew Jo sso| Jueoyiubis Jo suoneslpul JI Buiiss) 8AIIONIISBPUOU DLIBWN|OA IO 8BNS YIM
peajuswsa|ddns aq |m suonoadsul [BNSIA "€0-1 L0Z-OSI-Y1 [8ouUepIng 1eis wiueju| jemausy
asuaoI] Aq paljipow Se L HIN'[X Uon9aS LOgL-DIHNN Ul paioads suonoe aanuanaid ay) yum
8oueploooe Ul pajeod Apusnbasgns si Buidid sy ssejun pauleuiew aq |jm Aousnbaly uonoadsul

0] Jold €dl syl -uonesado papuasixs jo pouad ay) Buunp sieak omy Aians aouo ises| je Jo Aouanbaly
¢ZL-€L-IN B uo uay} pue uoliesado papusixs jo pouad ay} 0} Joud mairal Juswabeuew Buibe o) Joslgns
¥/1-ZL-IN pays|dwo) :zdl pue [emaual asua9l| Jo 8doas ayy uiyum Buidid punoibispun H3d| 10adsul Ajlensia im ABisjug 514
€60-71-7IN V/IN paleleg VA4

‘SUOIIBUIWIEXS OL}BWN|OA OM] IO} PalN}iIsgns aq Aew UONBUIWEXS SAIIONIISBP

U0 a1ayMm ‘pawiopad 8q Aew SUOIIBUILLEXS SAI}ONIISOP ‘SUOIBUILIEXS J1}BWN|OA JO NaJ| U]

‘uoneltado

¢¢l-€L-IN papualxa jo pouad ay) Bulnp apo) |X uondas JINSY dUl 40 ZLyZ-aMI Aq paiioads se

$70-LL-IN pa|npayos |eAJdlul |S| JBaA-0| yoes Buunp spjam 18)00s Jo suoijoadsul [e}awl pjam O1}8WN|OA
Ze0-LL-IN pajeidwo) zdl any-Auamy wiopad ||m D3d| 1ey) weibold |S| [uonoadsu| soinesul] gd| 8y ut epnjpou) | 9F

CCL-€L-IN | G102 ‘Zl Jequadaq :ed|

LOL-LL-IN ‘panjosal usaq aney welboid sy} Jo mainal OYN ay) Buunp payiuspl senssi ayj [jun

Z€0-11-1IN paja|dwo) :zdl suone|nojed ubisap aininy ul welboid SNILSIM 84l Jo uondo 0O9S-gN Byl 8sn jou [m DId| 14
CCL-€LIN | G102 ‘Zl Jeqwadaq :¢d|

L0L-LL-1IN "a|npow 4ND ubisaq, SINILSIM du Buisn suoienjers
2€0-L 1IN pajeidwo) :zd| alnyn} Ul uonuaAIBlUI Jesn Aue jo uoneoiisnl pue uoneue|dxa uspum apnjoul |IIM D3d| 144

‘Aue J1 ‘Aojje [ex21u jo Bunsisuod

suoleoo| Buniwi| 8y} jo uonenieas ayy ul ABojopoyiaw 6069-HI/OFHNN B3 sn ||Im O3 d|

-abesn anbije} UO JUBSWUOJIIAUS JUB|O0D JOJOBSI BY} JO

S]08JJe 8y} Joj pajen|eAs ag |[Im uoieoo| Buniwi| }sow ay) ‘payiuspl aJe suoieoo| buniwi alow

LOL-LLIN | GlLog ‘2L Jeqweda( :gd| J| “suoneinbiyuod gd| pue gd| 8y} 4o} suoneoo| Buniwi ay) ale abesn anbie} Uo JUSWUOIIAUS

CCL-€L-IN JUBJ00Y J010ESI BU} JO S}OSYS 8y} 104 PajEN|BAS US3] SABY Jey} SUONEDO| 0929-4O/O3FHNN 3Byl
2€0-L 1IN pajeldwo) :zdl Jayjeym auwlialap o} suonenieas anbiey | ssej) apo) JNSY Siseq ubisap mainal |IM D3d| (%74

‘siojelauab weajls ay} Jo 8yl Buluiewsas ayy 1oy suonoadsul pjam }gaysaqn}-0}-aqnj
aunnos wiouad 0y paysiigeiss aq |im weltboid Buuoyuow Buiobuo uy 'q
a|npayoss

924n0g uoneyuswajdwy JusWHWWO) ‘ON

SLINIWLINNOD TVMINIY ISNIOIT € ANV € 'SON LINN ONILVHINIO yVITONN LNIOd NVIANI -V XIAN3IddV

A-16



Appendix A

V/N €dl
190-v1L-7IN c¢cdc jo
2ZL-€L-IN uonea|dwod 0y Joud :zZdl ‘(zzdz) abemno Buljangal 90z ay) Buunp suid yids zd| oyl aoejday 0S
‘0°1 Buiyoeau ve4n 9 [s108ye |ejuswuolIAUS Bulapisuod Jojoe) abesn aAe|nwno]
ay) 0} Joud sjusuodwod pajoaye ay) jo Juswaoedal Jo Jiedal Jo/pue ‘sishjeue-al 4N Jayuny
G10Z ‘Z1 1eqwadaq apn|oul SUOIOE BAI}08.109 ‘welbold Buuoyuop anbie4 ay) ul payoads sUonoe 8A1}081I00 BY)

0} Jold :€dl UM 9oUBPIODDE U| "6069-HO/DFHNN 40 £0.5-HD/OFHNN Buisn weiboid Bupioyuoly snbie
¢c¢l-€L-IN D3dI 9y} ul papinoid se (U24) S}0818 JUBSWUOIIAUS JUB|O0D J0JOB3I 8U) 9pNn|dul 0} S[euIdlul
Z2S0-€L-IN paje|dwo) :zd| |[9SSOA JojorRal BY} JO) Y 94} JO €' Uoi0as ul papirold s4nD Buniwi ay) Jo yoes ajenojessy 6¥

‘(Juswaoe|dal
‘Jledal ‘Aousnbauy uonoadsul pasealoul “6°8) suonoe aAa.I00 sieludoidde Jo uoneulwIs}ap
JO} PUB UORIPUOD JO JUS)Xd JO uonen[eAs Joj welboid uonoe aA08.100 Jueld ay) Ojul palsiud aq
[lIM SUONEBDIPUI 8SISAPE YINS ‘L |\’ IX UONOSS L8 L-DIHNN POSIASI UJIM JUSISISUOD "PaAIasqo
a|npayoss
924n0g uoneyuswajdwy JusWHWWO) ‘ON

SLINIWLINNOD TVMINIY ISNIOIT € ANV € 'SON LINN ONILVHINIO yVITONN LNIOd NVIANI -V XIAN3IddV

A-17






This appendix contains a chronological listing of the routine correspondence between the staff

Appendix B

CHRONOLOGY

of the U.S. Nuclear Regulatory Commission (“NRC” or “the staff’) and Entergy Nuclear

Operations, Inc. (“Entergy” or “the applicant’), as well as other correspondence regarding the
staff’s review of the license renewal application (LRA) for Indian Point Nuclear Generating Unit

Nos. 2 and 3, Docket Numbers 50-247 and 50-286, issued since the publication of
NUREG-1930, Supplement 1, in August 2011.

Document Date

Title

04/23/2007

Indian Point Nuclear Generating Units 2 and 3, License Renewal
Application. (ADAMS Accession No. ML071210512)

04/23/2007

Indian Point Nuclear Generating Units 2 and 3, License Renewal
Application, Cover. (ADAMS Accession No. ML071210516)

04/23/2007

Indian Point Nuclear Generating Units 2 and 3, License Renewal
Application, Page i, Preface, through Chapter 4.0, Page 4.7-4. (ADAMS
Accession No. ML071210517)

04/23/2007

Indian Point Nuclear Generating Units 2 and 3, License Renewal
Application, Appendix A, “Updated Final Safety Analysis Report
Supplement.” (ADAMS Accession No. ML071210520)

04/23/2007

Indian Point Nuclear Generating Units 2 and 3, License Renewal
Application. Appendix B, “Aging Management Programs and Activities.”
(ADAMS Accession No. ML071210523)

04/23/2007

Indian Point Nuclear Generating Units 2 and 3, License Renewal
Application, Appendix C [not used in this application]. (ADAMS Accession
No. ML071210524)

04/23/2007

Indian Point Nuclear Generating Units 2 and 3, License Renewal
Application. Appendix D, “Technical Specification Changes.” (ADAMS
Accession No. ML071210527)

05/03/2007

Indian Point Nuclear Generating Units 2 and 3—Supplement to License
Renewal Application. (ADAMS Accession No. ML071280700)

06/21/2007

Letter from Entergy Nuclear Operations, Inc., to NRC, Indian Point Nuclear
Generating Unit 2, Station Blackout (SBO) / Appendix R Diesel Generator
Commitment, Response to NRC Review Status of License Renewal
Application. (ADAMS Accession No. ML071800318)

08/11/2009

Letter from Entergy to U.S. NRC Regarding Safety Evaluation Report
Related to the License Renewal of Indian Point Nuclear Generating Unit
Nos. 2 and 3. (ADAMS Accession No. ML092150012)

08/11/2009

Safety Evaluation Report Related to the License Renewal of Indian Point
Nuclear Generating Unit Nos. 2 and 3, Docket Nos. 50-247 and 50-286.
(ADAMS Accession No. ML092240268)
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Appendix B

Document Date

Title

11/30/2009

NUREG-1930, “Safety Evaluation Report Related to the License Renewal
of Indian Point Nuclear Generating Unit Nos. 2 and 3, Docket Nos. 50-247
and 50-286,” Volume 1. (ADAMS Accession No. ML093170451)

11/30/2009

NUREG-1930, “Safety Evaluation Report Related to the License Renewal
of Indian Point Nuclear Generating Unit Nos. 2 and 3, Docket Nos. 50-247
and 50-286,” Volume 2. (ADAMS Accession No. ML093170671)

07/14/2010

Letter from Entergy to U.S. NRC, “Amendment 9 to License Renewal
Application (LRA) — Reactor Vessel Internals Program, Indian Point Nuclear
Generating Unit Nos. 2 & 3.” (ADAMS Accession No. ML102010102)

08/22/2011

Letter from Entergy to U.S. NRC, “Clarification for Request for Additional
Information (RAI) Aging Management Programs.” (ADAMS Accession
No. ML11243A085)

08/31/2011

Letter from U.S. NRC to Entergy Regarding Supplement to Safety
Evaluation Report Related to the License Renewal of Indian Point Nuclear
Generating Unit Nos. 2 and 3. (ADAMS Accession No. ML11201A033)

08/31/2011

NUREG-1930, Supplement 1, “Safety Evaluation Report Related to the
License Renewal of Indian Point Nuclear Generating Unit Nos. 2 and 3,
Docket Nos. 50-247 and 50-286." (ADAMS Accession No. ML11242A215)

09/28/2011

Letter from Entergy to U.S. NRC Regarding Indian Point,

Units 2 & 3 - License Renewal Application - Completion of Commitment 30
re Reactor Vessel Internals Inspection Plan. (ADAMS Accession

No. ML11280A121)

12/20/2011

Letter from Entergy to U.S. NRC Regarding Indian Point,
Units 2 & 3 - Amendment 11 to License Renewal Application. (LRA).
(ADAMS Accession No. ML11363A175)

01/30/2012

Letter from Entergy to U.S. NRC Regarding Indian Point Nuclear
Generating Unit Nos. 1, 2 & 3 - Correction to Previous Response
Regarding Unit 1 Buried Piping. (ADAMS Accession No. ML12039A178)

02/17/2012

Letter from Entergy to U.S. NRC Regarding Indian Point, Units 2 and 3,
License Renewal Application - Revised Reactor Vessel Internals Program
and Inspection Plan Compliant with MRP-227-A. (ADAMS Accession

No. ML12060A312)

04/19/2012

Letter from U.S. NRC to Entergy Transmitting Inspection Report

IR 05000247-12-008, on 03/05/2012 - 03/08/2012, Indian Point Nuclear
Generating Unit 2, Review of License Renewal Activities. (ADAMS
Accession No. ML12110A315)

05/15/2012

Letter from U.S. NRC to Entergy Regarding Request for Additional
Information for the Review of the Indian Point Nuclear Generating Unit
Nos. 2 and 3, License Renewal Application RAI Set 19 - RVIs
MRP-227 05-2012. (ADAMS Accession No. ML12125A342)

06/14/2012

Letter from Entergy to U.S. NRC Regarding Indian Point,
Units 2 and 3 - Reply to Request for Additional Information Regarding the
License Renewal Application. (ADAMS Accession No. ML12184A037)

07/30/2012

Letter from U.S. NRC to Entergy Regarding Project Manager Change for
the License Renewal of Indian Point, Units 2 & 3 (TAC ME5407
and MD5408). (ADAMS Accession No. ML12199A025)
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Document Date

Title

09/12/2012

08/08/2012 Summary of Telephone Conference Call Held between

U.S. NRC and Entergy Nuclear Operations, Inc., Concerning

RAI Set 2012-02, Reactor Vessel Internals Program Pertaining to the
Indian Point, Units 2 & 3, License Renewal Application. (ADAMS Accession
No. ML12223A367)

09/26/2012

Letter from Entergy to U.S. NRC Regarding Indian Point Nuclear
Generating Units 1, 2 & 3 - Correction to Previous Responses Regarding
Unit 1 Buried Piping and Unit 2 Auxiliary Feedwater Pump Room Fire
Event. (ADAMS Accession No. ML12285A084)

09/28/2012

Letter from Entergy to U.S. NRC Regarding Indian Point Nuclear
Generating Units 2 & 3 - Reply to Request for Additional Information
Regarding the License Renewal Application. (ADAMS Accession
No. ML12285A232)

10/16/2012

Letter from U.S. NRC to Entergy Regarding Request for Additional
Information for the Review of the Indian Point Nuclear Generating
Units 2 and 3, License Renewal Application, Set 2012-03 (TAC

Nos. MD5407 and MD5408). (ADAMS Accession No. ML12278A077)

10/17/2012

Letter from Entergy to U.S. NRC Regarding Indian Point,
Units 2 & 3 - Reply to Request for Additional Information Regarding the
License Renewal Application. (ADAMS Accession No. ML12300A391)

10/18/2012

Letter from Entergy to U.S. NRC Regarding Indian Point, Units 2 & 3,
Clarification of Underground Piping Information Provided in

Letter NL-11-032 Regarding the License Renewal Application. (ADAMS
Accession No. ML12310A061)

10/31/2012

10/11/2012 Summary of Telephone Conference Call Held Between the
U.S. NRC and Entergy Nuclear Operations, Inc., Concerning the Indian
Point Nuclear Generating Unit Nos. 2 and 3 License Renewal Application.
(ADAMS Accession No. ML12289A880)

11/20/2012

Letter from Entergy to U.S. NRC Regarding Indian Point,
Units 2 and 3 - Reply to Request for Additional Information Regarding the
License Renewal Application. (ADAMS Accession No. ML12340A154)

11/29/2012

Letter from Entergy to U.S. NRC Regarding Indian Point Nuclear
Generating Unit Nos. 2 & 3 - Additional Clarification of Underground Piping
Information Provided in Letter NL-12-149 Regarding the License Renewal
Application. (ADAMS Accession No. ML12354A314)

12/27/2012

Letter from Entergy to U.S. NRC Regarding Indian Point Nuclear
Generating, Units 2 and 3 - Amendment 12 to License Renewal
Application. (ADAMS Accession No. ML13003A178)

03/05/2013

Letter from Entergy to U.S. NRC Regarding Indian Point,

Units 2 & 3 - Revision to the Response to Request for Additional
Information (RAI) about Aging Management Programs. (ADAMS Accession
No. ML13074A020)

03/18/2013

Letter from Entergy to U.S. NRC Regarding Indian Point,

Units 2 and 3 - Amendment 13 to License Renewal Application Pertaining
to One-Time Inspection and Selective Leaching Programs. (ADAMS
Accession No. ML13094A369)
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Document Date

Title

05/01/2013

Letter from Entergy to U.S. NRC Regarding Actions Required Before Entry
into Period of Extended Operation Associated with License Renewal
Application for Indian Point Energy Center Unit 2. (ADAMS Accession

No. ML13142A203)

05/06/2013

Letter from Entergy to U.S. NRC Regarding Indian Point,

Units 2 & 3 - License Renewal Application - Update to Electrical MEB and
Structures Monitoring Program Scope, Aging Management Programs.
(ADAMS Accession No. ML13142A013)

05/07/2013

Letter from Entergy to U.S. NRC Regarding Indian Point Nuclear
Generating, Units 2 & 3 - Reply to Request for Additional Information
Regarding the License Renewal Application. (ADAMS Accession
No. ML13142A202)

05/14/2013

Letter from Entergy to U.S. NRC Regarding Indian Point Nuclear
Generating, Unit 2, Update to Previous Plans Regarding Refueling Cavity
Repairs. (ADAMS Accession No. ML13141A402)

06/12/2013

Letter from U.S. NRC to Entergy Regarding Request for Additional
Information for the review of the Indian Point Nuclear Generating Unit
Nos. 2 and 3, License Renewal Application, Set 2013-02 (TAC

Nos. MD5407 and MD5408). (ADAMS Accession No. ML13162A606)

07/02/2013

Summary of Conference Call Held on June 4, 2013, Between the

U.S. Nuclear Regulatory Commission and Entergy Nuclear

Operations, Inc., Concerning Responses to RAIs Regarding the Reactor
Vessel Internals Program at Indian Point Nuclear Generating Unit

Nos. 2 and 3. (ADAMS Accession No. ML13171A368)

07/05/2013

Letter from U.S. NRC to Entergy Transmitting Inspection Report

IR 05000247-13-009; 05/6/2013 to 05/23/2013; Indian Point Nuclear
Generating Unit 2; License Renewal Team Inspection. (ADAMS Accession
No. ML13186A179)

07/15/2013

Letter from Entergy to U.S. NRC Regarding Correction to a Previous
Response Regarding the Unit 2 Auxiliary Feedwater Pump Room Fire
Event. (ADAMS Accession No. ML13200A021)

07/17/2013

Letter from U.S. NRC to Entergy Regarding Request for Additional
Information for the Review of the Indian Point Nuclear Generating Unit
Nos. 2 and 3, License Renewal Application, Set 2013-03 (TAC

Nos. MD5407 and MD5408). (ADAMS Accession No. ML13186A169)

07/19/2013

Letter from U.S. NRC to Entergy Regarding Project Manager Change for
the License Renewal of Indian Point, Units 2 and 3 (TAC Nos. MD5407
and MD5408). (ADAMS Accession No. ML13134A367)

07/24/2013

Letter from Entergy to U.S. NRC Regarding Indian Point, Units 2 and 3,
Response to Request for Additional Information for the Review of the Indian
Point Nuclear Generating Units 2 and 3, License Renewal Application.
(ADAMS Accession No. ML13211A173)

07/26/2013

Letter from U.S. NRC to Entergy Regarding Request for Additional
Information for the Review of the Indian Point Nuclear Generating Unit
Nos. 2 and 3, License Renewal Application, Set 2013-04 (TAC

Nos. MD5407 and MD5408). (ADAMS Accession No. ML13204A199)
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Document Date

Title

08/15/2013

07/19/2013 Summary of Conference Call Held between the U.S. NRC and
Entergy Nuclear Operations, Inc., Concerning Draft Request for Additional
Information Related to Amendment 9 to License Renewal Application.
(ADAMS Accession No. ML13211A264)

08/16/2013

Letter from Entergy to U.S. NRC Regarding Indian Point,

Units 2 & 3 - Letter In Reply to Request for Additional Information
Regarding the License Renewal Application. (ADAMS Accession
No. ML13247A171)

08/19/2013

Letter from U.S. NRC to Entergy Regarding Indian Point Nuclear
Generating Unit No. 2 - Actions To Be Completed Before Entering the
Period of Timely Renewal. (ADAMS Accession No. ML13197A034)

08/28/2013

Letter from Entergy to U.S. NRC Regarding Indian Point Nuclear
Generating Unit 2 Implementation of License Renewal Regulatory
Commitments. (ADAMS Accession No. ML13247A175)

08/29/2013

08/13/2013 Summary of Conference Call Held on August 13, 2013,
between the U.S. NRC and Entergy Nuclear Operations, Inc., Concerning
Request for Additional Information Responses on Cathodic Protection —
Indian Point Nuclear Generating Unit Nos. 2 and 3. (ADAMS Accession
No. ML13231A040)

09/03/2013

Letter from U.S. NRC to Entergy Regarding Request for Additional
Information for the Review of the Indian Point Nuclear Generating,
Units 2 and 3, License Renewal Application, Set 2013-05 (TAC

Nos. MD5407 and MD5408). (ADAMS Accession No. ML13240A076)

09/13/2013

Indian Point Nuclear Generating Unit 2 - NRC License Renewal Team
Inspection Report 05000247/2013010 (ADAMS Accession
No. ML13263A020)

09/19/2013

Letter from U.S. NRC to Entergy Regarding Indian Point Nuclear
Generating Unit 2 - NRC License Renewal Team Inspection
Report 05000247/2013010. (ADAMS Accession No. ML13263A020)

09/23/2013

Summary of Conference Call Held on July 2, 2013, Between the U.S. NRC
and Entergy Nuclear Operations, Inc., Concerning May 6, 2013 Letter
Regarding Changes to Metal Enclosed Bus Inspection Program for Indian
Point Nuclear Generating Unit Nos. 2 and 3. (ADAMS Accession

No. ML13184A082)

09/26/2013

Letter from Entergy to U.S. NRC Regarding Indian Point Nuclear
Generating, Unit No. 2 - Amendment 14 to License Renewal Application.
(ADAMS Accession No. ML13274A238)

09/27/2013

Letter from Entergy to U.S. NRC Regarding Indian Point Nuclear
Generating Unit Nos. 2 & 3 - Reply to Request for Additional Information
Regarding the License Renewal Application. (ADAMS Accession

No. ML13277A007)

10/03/2013

Letter from Entergy to U.S. NRC Regarding Indian Point Nuclear
Generating, Units 2 & 3 - Reply to Request for Additional Information
Regarding the License Renewal Application. (ADAMS Accession
No. ML13282A140)
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Document Date

Title

11/19/2013

Letter from U.S. NRC to Entergy Regarding Request for Additional
Information for the Review of the Indian Point Nuclear Generating,
Units 2 and 3, License Renewal Application, Set 2013-06 (TAC

Nos. MD5407 and MD5408). (ADAMS Accession No. ML13318A450)

12/12/2013

Letter from Entergy to U.S. NRC Regarding Indian Point, Unit 2 and 3,
Amendment 15 to License Renewal Application. (ADAMS Accession
No. ML13354B873)

01/02/2014

Letter from Entergy to U.S. NRC Regarding Indian Point Nuclear
Generating, Units 2 and 3, Reply to Request for Additional Information
Regarding the License Renewal Application. (ADAMS Accession

No. ML14014A276)

01/09/2014

Summary of Conference Call Held on December 18, 2013, Between the
U.S. NRC and Entergy Nuclear Operations, Inc., Concerning Applicant or
Licensee Action Iltem 7 from MRP-227-A. (ADAMS Accession

No. ML13354C017)

01/16/2014

Letter from Entergy to U.S. NRC Regarding Indian Point,
Units 2 & 3 - Reply to Request for Additional Information Regarding the
License Renewal Application. (ADAMS Accession No. ML14027A413)

01/16/2014

Letter from Entergy to U.S. NRC Regarding Indian Point, Units 1 and 2,
Enclosure 2 to NL-14-010, Attachment 2, Final Response to U.S. NRC
RAI 6-A Items 1 and 2 on the RVI Program and RVI Inspection Plan.
(ADAMS Accession No. ML14027A415) [Note: this letter is replaced by the
September 8, 2014 letter]

01/28/2014

Letter from Entergy to U.S. NRC Regarding Indian Point,

Units 2 & 3 - Additional Information Regarding the License Renewal
Application - Action Item 7 from MRP-227-A. (ADAMS Accession
No. ML14038A150)

03/21/2014

02/20/2014 Summary of Conference Call Held on February 20, 2014,
Between the U.S. NRC and Entergy Nuclear Operations, Inc., Concerning a
Draft Request for Additional Information on LR-ISG-2012-02 and Draft
LR-ISG-2013-01. (ADAMS Accession No. ML14078A399)

04/01/2014

Letter from U.S. NRC to Entergy Regarding Request for Additional
Information for the Review of the Indian Point Nuclear Generating Unit
Nos. 2 and 3, License Renewal Application, Set 2014-01 (TAC
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Generating Unit Nos. 2 and 3 - Request for Withholding Information from
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