applicant concerning the specific issues to determine whether the applicant has properly
applied the scoping criteria of 10 CFR 54.4_(a) and the screening criteria of 10 CFR 54.21(a)(1):

‘Based on its review of LRA Sections 2.1, 2.2, 2.3, 2.4, and 2.5, the staff
identified a number of scoping and ‘'screening issues that require clarification and
additional information. It is not clear to the staff how the applicant has
‘addressed the following commodities in its 'scoping and screening evaluation:
cable trays, conduit, instrument lines, TubeTrac (if applicable), thermal insulation
on piping and/or structures that performs an intended function. The applicant is
requested to (1) specifically describe the treatment of each of these commodities
in its scoping and screening evaluation; (2) identify the specific table and row in
LRA Section 2.3, 2.4, or 2.5 that includes each commodity; and (3) identify the
location in LRA Sectlon 3 that contalns the AMR for each commodity.

The applicant’s response to RAl 2.4-2, dated May 19 2004 is given below:

Cable trays: EEERC
(1) Cable trays were treated asin scope and subject to aging management
review.
(2) Table 2.4-4, under the entry “Cable tray and conduit supports embedded
- unistrut.” S IS )

(3) “As shown in Table 3.5.2-4 under the same component entry.

. I

Conduit: S Co .

(1) Conduit was treated as |n scope and subject to aglng management

‘ " review. - gL

(2) - Table 2.4-4, under the entry “Cable tray and condurt supports embedded
©unistrut.” -

(3) As shown in Table 3.5.2- 4 under the same component entry
gy .
Instrument lines:
(1) - Instrument lines were treated as in scope and subject to aging
o ‘management review. -This component i is referred to as tublng in the LRA
(2) As shown in the followrng tables Ll ~

2313 - 23217012322 ~2324 2325
. . CE o . 2332 .
12333 .wt2334 : 2336 2336 ¢ 2837
Y. ; : 12338 . -
2.3.39 » »‘23340' 23311 2341 S 2342
N N -+ 2.34-3
2.4-4 B
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(3) Instrument line/tubing aging management review is addressed in the
following table:

3.1.2-3 3.2.2-1 3.2.2-2 3.2.2-4 3.2.2-5
3.3.2-2

3.3.2-3 3.3.2-4 3.3.2-5 3.3.2-6 3.3.2-7
3.3.2-8

3.3.2-9 3.3.2-10 3.3.2-11 3.4.2-1 3.4.2-2
3.4.2-3

3.5.2-4

TubeTrac: .

(1) Tubing support systems, considered component supports, are in scope
and subject to aging management review. '

(2) As listed in Table 2.4-4, under the entry “component supports.”

(3) As shown in Table 3.5.2 4 under the same component entry.

Thermal insulation on piping and/or structures that performs an intended
function:

In some internal plant locations at ANO-2, insulation on piping has the intended
function to limit heat loss in order to reduce area heat loads during accident
conditions. This insulation is indoors and hence is protected from the weather,
A review of ANO-2 operating experience verified that the plant has not
experienced aging related degradation of piping insulation in indoor
environments. Therefore, based on operating experience, there are no aging
effects requiring management for indoor insulation at ANO-2. This is consistent
with NUREG 1705, which states: “The staff concludes that, even if the chemical
volume control system relied on the insulation to perform any accident mitigation
functions, there are no plausible aging effects for the insulation that would
warrant an aging management program.”

Based on its review, the staff finds the applicant’s response to RAIl 2.4-2 acceptable for cable
trays, conduit, instrument lines, and TubeTrac, because the information submitted is sufficient
to address the staff’'s concerns. The applicant identified cable trays, conduit, instrument lines,
and TubeTrac as within the scope of license renewal and subject to an AMR. The applicant
identified the relevant applicable tables and row entries for the scoping and screening review
and for the AMR for each of these commodities. The staff concludes that the applicant has
properly applied the scoping criteria of 10 CFR 54.4(a) and the screening criteria of

10 CFR 54.21(a)(1) to ANO-2 cable trays, conduit, instrument lines, and TubeTrac. Therefore,
the staff considers its concern described in RAI 2.4-2 resolved for cable trays, conduit,
instrument lines, and TubeTrac.

Based on its review, the staff did not find the applicant’s response to RAI 2.4-2 acceptable for
thermal insulation, because the applicant’s scoping and screening evaluation for thermal
insulation appears to be flawed. In its RAl response, the applicant indicated that some thermal
insulation has an intended function. However, the applicant apparently excluded this insulation
from the scope of license renewal on the basis that there are no aging effects requiring
management.
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The staff noted that the scoping process for thermal insulation serves to identify all thermal
insulation at ANO-2 that provides an intended function, in accordance with

10 CFR 54.4(a)(1-3). All thermal msulatlon that serves an intended function is W|thm the scope
of license renewal : o

In a meeting on July 20, 2004 the staff requested the apphcant to identify any thermal
insulation at ANO-2 that serves an intended function, in‘accordance with 10 CFR 54.4(a)(1-3),
describe plant-specific operating experience related to degradation of thermal insulation in -~
general and thermal insulation that serves an'intended function, and describe the scoping and -
screening evaluation for thermal insulation that serves an intended function, including the
technical basis for either inclusion within or exclusion from the scope of license renewal.  The
staff indicated that the requested clanfrcatlon should focus on insulation on hot contamment
piping penetratlons ‘ Sty : : o

The appllcant's supplemental response to RAI 2 4-2 for thermal msulatlon dated August 18

2004, is glven below ' : . ,
The lnsulatlon on hot containment plplng penetratlons is not requued to ensure
the functions of 10 CFR 54.4(a)(1) are accomplished or to demonstrate -
compliance with Commission regulations identified in 10 CFR 54.4(a)(3). The
insulation does not meet 10 CFR 54.4(a)(2) as its failure will not prevent ‘
satisfactory accomplishment of any of the functions identified in
10 CFR 54.4(a)(1). Insulation on hot piping at containment penetrations does
support normal ventilation systems in maintaining the environment for
surrounding structural elements. However, maintaining the environment during
normal operation is not an intended function identified in 10 CFR 54.4(a)(1). The
fact that normal ventilation systems are not in the scope of license renewal
supports this conclusion. In summary, thermal insulation on hot piping at
containment penetration does not meet the scoping criteria of 10 CFR 54.4. This
is consistent with the previously approved staff position documented in the safety
evaluation report (SER) related to the license renewal of North Anna and Surry
power stations, NUREG-1766, Section 2.1.3.1.

Notwithstanding the above, Entergy performed an aging management review of
the insulation on hot containment piping penetrations for ANO-2 even though it is
not considered in the scope of license renewal. The aging management review
did not identify any aging effects requiring management. ANO-2 hot piping
penetration insulation is protected by its installation indoors in the annulus
between the penetration piping and the penetration sleeve. The review of plant- -
specific operating experience for license renewal identified no age-related
degradation of thermal insulation indoors, including insulation on hot piping at
containment penetrations. .

Degradation of concrete due to exposure to elevated temperatures is a long-term
process. Maintaining concrete temperatures below the degradation threshold
values during long-term, normal operation is essential to ensure that there is no
degradation of concrete properties. If thermal insulation on hot piping that
penetrates containment is relied on (solely or in conjunction with ventilation
systems) to meet the concrete temperature criteria, then the staff concludes that
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it serves an intended function for license renewal, in accordance with
10 CFR 54.4(a)(2), and needs to be included in the scope of license renewal.

In a letter dated September 15, 2004, the applicant stated that thermal insulation around hot
piping penetrations is included in the scope of license renewal for ANO-2. The applicant
performed an aging management review of the insulation. Based on the consideration of the
materia and environment, its protected location, and operating experience, there are no aging
effects requiring management for the insulation around hot piping penetrations. The staff
considers its concern described in RAl 2.4-2 resolved.

2.4.5.3 Conclusion

The staff reviewed the LRA and related structural/component information, including the
accompanying scoping boundary drawings (if applicable), to determine whether the applicant
failed to identify any SSCs that should be within the scope of license renewal. In addition, the
staff performed an independent assessment to determine whether the applicant failed to
identify any components that should be subject to an AMR. On the basis of its review, the staff
concludes that the applicant has adequately identified the components of the bulk commodities
that are within the scope of license renewal, as required by 10 CFR 54.4(a), and the
components of the bulk commodities that are subject to an AMR, as required by

10 CFR 54.21(a)(1).
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2.5 Scoping and Screenmq Results—EIectncal and Instrumentatlon and Controls
Systems

This section addresses the scoplng and screenlng results of electrical and 1&C systems at
ANO-2 for license renewal. Accordmg to 10 CFR 54.21(a)(1), an applicant must identify and list
SCs subject to an AMR, which are passive, long llved SCs that are within the scope of license
renewal. To determine whether that the applicant has properly implemented its methodology,
the staff focuses its review on the implementation results. Such focus allows the staff to
confirm that the applicant did not omit any electrical system components that are subject to an
AMR. If the review identifies no omission, the staff has a basis to find that the apphcant has
identified the electrical system components that are subject to an AMR.

2.5.1 Summary of Technical Information In the Appllcatlon ,

in LRA Table 2. 5.1, the appllcant Ilsted electncal and mstrumentatnon ‘and control system
components that are within the scope of llcense renewal. The followrng structure and
component/commodity groups were identified by the applicant as within'the scope of Ilcense
renewal:

. Electrical cabies and connections not ';suojéctto 10 CFR 50.49 EQ requirements '

o Inaccessible medium-voltage ($. 16kV to 34 5kV) cables not subject to 10 CFR 50.49 EQ
requurements

borated water leakage |

......

J Switchyard bus (switchyard bus for SBO) bus bars, connections

J N Hi.gh voltage insulators )
2.5.2 Staff Evaluation' '

oy .

The staff performed its evaluatlon of the mformatlon provnded in the LRA in the same manner
for all electrical and 1&C systems Through lts review, the staff sought to determine if the
applicant identified as within the scope of llcense renewal those SSCs for a specific electncal or
I&C system that appear to meet the scoping criteria, in accordance with 10 CFR 54.4.

Similarly, the staff evaluated the applicant's screenlng results to determine whether all long-
lived, passive components are subject to an AMR m accordance wuth 10 CFR 54 21 (a)(1)

To perform its evaluation, the staff revnewed the appllcable LRA sectlon and assocrated
component drawings, focusing its review on components that the applicant did not ldentlfy as
within the scope of renewal . The staff reviewed relevant llcensmg basis documents including -
components ‘with intended functions dellrieated under 10 CFR 54.4(a) from the scope of lrcense
renewal.” The staff also reviewed the Ilcensmg basis documents to determine if all intended
functions delineated under 10 CFR 54.4(a) are specnfled inthe LRA. Ifit |dent|f|ed omissions,
the staff requested addltlonal information to resolve the discrepancy.
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Once the staff completed its review of the scoping results, it evaluated the applicant's screening
results. For those SCs with intended functions, the staff sought to determine if the functions
are performed with moving parts or a change in configuration or properties (i.e., passive), or if
they are subject to replacement based on a qualified life or specified time period (i.e., long-
lived), as described in 10 CFR 54.21(a)(1). For those that do not meet either of these criteria,
the staff sought to confirm that these electrical and 1&C components are subject to an AMR as
required by 10 CFR 54.21(a)(1). If it identified discrepancies, the staff requested additional
information to resolve them.

The staff reviewed LRA Section 2.5 to determine if the applicant identified the electrical and I&C
systems and components within the scope of license renewal and subject to an AMR in
accordance with 10 CFR 54.4 and 10 CFR 54.21(a)(1).

In performing the review, the staff selected system functions described in the FSAR and set
forth in 10 CFR 54.4 to determine whether the applicant did not omit components having
intended functions from the scope of the Rule. The staff also reviewed drawings and focused
on components that the applicant did not identify as subject to an AMR to determine if it omitted
any components.

As part of its review, the staff requested additional information in a letter dated May 25, 2004.

In RAI 2.5-1, the staff requested that the applicant explain why uninsulated ground conductors
are not subject to AMR. The applicant responded to the RAIl in a letter to the staff dated June
21, 2004. In its response, the applicant stated that uninsulated ground conductors (e.g.,
grounding rods, buried ground cables, and cathodic protection) are not subject to AMR because
this commodity group does not perform a license renewal intended function. Furthermore,
noninsulated ground conductors do not meet any of the scoping criteria specified in

10 CFR 54.4. These components are not safety related per 10 CFR 54.4(a)(1) and are not
credited for mitigation of regulated events listed in 10 CFR 54.4(a)(3).

The applicant stated that industry and plant-specific operating experience for uninsulated
ground conductors does not indicate credible failure modes that would adversely impact an
intended function; therefore, equipment failures caused by uninsulated ground conductors are
considered hypothetical. As discussed in SRP-LR Section 2.1.3.1.2 and SOC Section lll.c(jii)
(Volume 60 of the Federal Register, page 22467 (60 FR 22467)), hypothetical failures are not
required to be considered for license renewal if they are not included in the CLB. The applicant
also stated that the failure of an uninsulated ground conductor will not prevent satisfactory
accomplishment of any of the functions identified in 10 CFR 54.4(a)(1).

Based on this response, the staff concludes that uninsulated ground conductors do not perform
or support any safety-related functions or any of the regulated events identified in

10 CFR 54.4(a). Therefore, the passive electrical commodity of uninsulated ground

conductors is not within the scope of license renewal.

Table 2.5-1 of the LRA lists the commodity group “switchyard bus (switchyard bus for SBO),
bus bars, connections).” The staff requested the applicant to clarify whether this commodity
group includes the phase bus (e.g., isolated-phase bus and segregated and nonsegregated
phase bus). In its response to the staff RAI, the applicant stated that the commodity group
“switchyard bus (switchyard bus for SBO), bus bars, and connections” includes the phase bus
(e.g., isolated-phase bus and segregated and nonsegregated phase bus). This commodity
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group is subject to AMR since ANO-2 uses a nonsegregated phase bus to connect the offsite
ac power source (via the startup transformer) to the 4.16- kilovoit (kV) switchgear. Table 3.6.2-1
of the LRA includes the phase bus; however, the applicant did not identify any aging effects
requiring management for the phase bus.: Plant-specific operating experience confirms that the
phase bus has satisfactorily performed its intended function since initial plant operation without
aging effects requiring management. Based on thls information, the staff concludes that the
applicant did not omit the phase bus at ANO-2." ‘ '

Table 2.5-1 of the LRA lists the commodity group “electrical cables and connections not subject
to 10 CFR 50.49 EQ requirements.” The staff requested the applicant to clarify whether this
commodity group includes the electrical portions of electrical and 1&C penetration assemblies
(e.g., electrical penetration assembly cables and connections). In its response to the staff RAl,
the applicant stated that the commodity group “electrical cables and connections not subjéct to
10 CFR 50.49 EQ requirements” includes the electrical portions of electrical and I&C
penetration assemblies (e.g., electrical penetration assembly cables and connections), and that
the applicant performed an AMR. The item on electrical cables and connections not subject to
10 CFR 50.49 EQ requirements in Table 3.6.2-1.identifies the aging effects and AMP for non- -
EQ electrical and 1&C penetration cables and connections.' Based on this information, the staff
concludes that the applicant did not omlt the electncal penetration assembly cables and
connectrons at ANO-2. SRt : : )

lntenm Staff Gurdance (1ISG)-2, “NRC Staff Posrtlon on License Renewal Rule (10 CFR 54 4)
As It Relates to the Station Blackout Rule (10 CFR 50 63) " states the followrng

‘ The offsite power systems consrst of a transmnssron system (gnd) component
that provides a source of power and a plant system component that connects the
power source to a plant’s onsite electrical distribution systems which power . :
safety equipment. For the purpose of the license renewal rule, the staff has
determined that the plant system portlon of the offsite power system that is used
to connect the plant to the offsite power source should be lncluded wrthln the

'scope of the rule S : .

The staff requested the appllcant to provnde a detarled descrlptlon of the ANO-2 recovery path
and discuss how the recovery path is mcluded wnthln the scope of llcense renewal to comply
with 1SG-2. ' R SN :

In response to the staff’s request, the applicant, in a letter dated Jurie 21, 2004, responded that
per ISG-2, the ANO-2 LRA scope for SBO includes the switchyard circuit breakers feeding- -
Startup Transformer #3, Startup Transformer #3, the circuit breaker-to-transformer and - .
transformer-to-onsite electrical interconnections, and the associated control circuits and . -+ -
structures. Additionally, the applicant stated that it also included the voltage regulator since it is
part of the interconnection between the swrtchyard cucunt breaker and the startup transformer

The applicant further explalned that the boundary between the transmrssron system (gnd)
offsite power source and the plant system components is the 22-kV/4.16-kV startup transformer
(Startup Transformer #3). The 22-kV switchyard circuit breaker (B0126) that feeds Startup
Transformer #3 at ANO-2 is the offsite power connection point to the transmission system that
is the boundary point described in ISG-2 (first switchyard breaker). Medium-voltage insulated
cable, installed in an underground duct bank, runs between the switchyard circuit breaker
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B0126 and the Startup Transformer #3 voltage regulator. A switchyard bus connects breaker
B0126 and the voltage regulator to the medium-voltage insulated cables. Medium-voltage
insulated cable, installed in an underground duct bank, runs between the voltage regulator and
Startup Transformer #3. A switchyard bus connects the voltage regulator and Startup
Transformer #3 to the medium-voltage insulated cables. High-voltage insulators, which are
used with the switchyard bus, are included in the scope of license renewal for the SBO recovery
path. Startup Transformer #3 is connected to the 4.16-kV safety buses with a nonsegregated
phase bus.

Instrument and control cables for the switchyard circuit breaker B0126, the voltage regulator,
and Startup Transformer #3 are also included in the scope of license renewal for this recovery
path. The item for the program covering electrical cables and connections not subject to

10 CFR 50.49 EQ requirements, listed in LRA Table 3.6.2-1, includes these cables.

As described above, the applicant only included a single path for SBO recovery in its LRA.
That SBO recovery path includes the connections from Startup Transformer #3 to switchyard
circuit breaker B0126. During a July 20, 2004, public meeting, the staff requested that the
applicant include an alternate offsite power source in the scope of license renewal.

In a letter dated August 18, 2004, the applicant provided an alternate offsite power source in
the scope of license renewal. In the letter, the applicant stated that the aiternate offsite power
source for Startup Transformer #2 is a component from ANO-1 credited for meeting General
Design Criterion (GDC) 17, “Electric Power Systems.” As stated in the ANO-2 FSAR Section
8.1.4, ANO-2 can supply electric power to the onsite electric distribution system from two
physically independent transmission network circuits, Startup Transformer #3, which is an
ANO-2 offsite power component, and Startup Transformer #2, which is an ANO-1 offsite power
component. The switchyard autotransformer bank supplies Startup Transformer #3 through
underground cables. The 161-kV switchyard ring bus supplies Startup Transformer #2.

Two 161-kV circuit breakers separate the 161-kV switchyard from the autotransformer. The
failure of any one of the 161-kV circuit breakers will trip the adjacent circuit breakers and
interrupt only one of the plant offsite power sources. The 500-kV lines and the autotransformer
will remain available during that event. Conversely, the failure of a 500-kV circuit breaker which
feeds the autotransformer will trip the two 161-kV circuit breakers connected to the
autotransformer but will not interrupt the 161-kV circuit to the plant.

Section 8.2.1.2.G of the FSAR describes the overhead 161-kV transmission conductors from
161-KV switchyard circuit breakers B1291 and B1250 to Startup Transformer #2. The high-
voltage insulators associated with the transmission conductors are similar to the high-voltage
insulators for the switchyard bus, which the applicant addressed in Section 3.6 of its LRA.

The inclusion of 161-kV switchyard circuit breakers B1291 and B1250 (first switchyard
breakers), the associated overhead transmission conductors, and Startup Transformer #2 in the
scope of license renewal required modification of the applicant’s response to RAI 2.5-1(c)),
provided in its June 21, 2004, letter.

In the revised response, the applicant stated that, based on the inclusion of Startup
Transformer #2, transmission conductors, strain and suspension insulators, and insulated
cables are subject to an AMR. The LRA includes insulated cables. The transmission
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conductors component type includes the transmission conductors and the hardware used to
secure the conductors to insulators. Section 3.6 of this SER provides details of the applicant’s
AMR of transmission conductors. Based on this information, the staff concludes that the
applicant did not omit transmission conductors at ANO-2.

2.5.3 Conclusion

On the basis of this review, the staff concludes that the applicant has adequately identified the
electrical and 1&C systems and components that are within the scope of license renewal in
accordance with the requirements of 10 CFR 54.4(a), and the electrical and 1&C systems
components that are subject to an AMR in accordance with the requirements of

10 CFR 54.21(a)(1).

2.6 Conclusion

The staff has reviewed the information in Section , “Scoping and Screening Methodology for
Identifying Structures and Components Subject to Aging Management Review and
Implementation Results ” of the LRA. On the basis of its review, the staff concludes that the
applicant has identified those structures and components that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and subject to an AMR, as required by 10 CFR
54.21(a)(1).

With regard to these matters, the NRC staff has concluded that there is reasonable assurance
that the activities authorized by the renewed license will continue to be conducted in
accordance with the current licensing basis, and that any changes made to the ANO-2 current
licensing basis in order to comply with 10 CFR 54.29(a) are in accord with the ACT and the
Commission’s regulations.
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3. AGING MANAGEMENT REVIEW. RESULTS

l~-

This Section of the SER contains the staff s evaluatron of the apphcant s aging management
programs (AMPs) and aging management reviews (AMRs). In Appendix B of the LRA, the
apphcant described the 33 AMPs that it relies on to manage or monitor the aging of long-llved
passive components and structures. In Section 3 of the LRA, the applicant provided the results
of the AMRs for those ‘structures and components that were identified in Section 2 of the LRA
as berng wnthln the scope of llcense renewal and subject to an AMR.

3. 0 Applrcant's Use of the Generlc Aglnq Lessons Learned Report

In preparing its license renewal application’ (LRA) Entergy Operations, lnc (Entergy, the :
applicant) credited NUREG-1801, *Generic Aging Lessons Learned (GALL) Report,” dated July
2001. The GALL Report contains the staff's generic evaluation of the existing plant programs
and documents the technical basis for determining where existing programs are adequate
without modification and where existing programs should be augmented for the extended period
of operation. The evaluation results documented in the GALL Report indicate that many of the’
existing programs are adequate to manage the aglng effects for partlcular structures or
components for license renewal without ‘change. ' The GALL Report also contains
recommendations ‘on specific areas for which existing programs should be augmented for
license renewal. An‘applicant may reference the GALL Report in its LRA'to demonstrate that
the programs at its facility correspond to those reviewed and approved in the report. '

The purpose of the GALL Report is to provrde the 'staff with a summary of staff-approved AMPs
to manage or monitor the aging of structures'and components that are subject to an ‘AMR. 'If an
applicant commits to implementing these staff-approved AMPs, the time, effort, and resources
used to review an applicant's LRA will be greatly reduced, thereby improving the efficiency and
effectiveness of the license renewal review process. The GALL Report also serves as a
reference for applicants and staff reviewers to quickly identify those AMPs and activities that the
staff has determined wrll adequately manage or monrtor aging dunng the penod of extended
operation. v :
ans et ' ST
The GALL Report identifies (1) systems, structures, and components (SSCs) (2) structure and
component (SC) materials, (3) the environments to which the SCs are exposed, (4) the aging
effects associated with the materials and environments, (5) the AMPs that are credited with
managing or momtonng the aging effects, and (6) recommendatlons for further applicant -
,evaluatlons of aging management for certaln component types.

To determrne whether usrng the GALL Report would improve the effrcuency of the license .
renewal review, the staff conducted a demonstration project to exercise the GALL process and
to determine the format and content of a’safety evaluation based on this process. ‘The results
of the demonstration project conflrmed that the GALL process will improve the efficiency and
effectiveness of the LRA review while malntarmng the staif's focus on public'health and safety.
NUREG-1800, "Standard Review Plan for the Review of License Renewal Applications," dated
April 2001 (SRP-LR), was prepared based on both the GALL Report model and lessons learned
from the demonstratlon pro;ect R

ye - - .
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The staff performed its work in accordance with the requirements of Title 10 of the Code of
Federal Regulations, Part 54 (10 CFR 54), “Requirements for Renewal of Operating Licenses
for Nuclear Power Plants;” the guidance provided in NUREG-1800, “Standard Review Plan for
Review of License Renewal Applications for Nuclear Power Plants” (SRP-LR), dated July 2001;
the guidance provided in NUREG-1801, “Generic Aging Lessons Learned (GALL) Report,”
dated July 2001; and the “Audit and Review Plan for Plant Aging Management Reviews and
Programs - Arkansas Nuclear One, Unit 2" dated July 29, 2004 (ML041550872).

The staff performed audits and technical reviews of the license renewal applicant’'s AMPs and
AMRs. These audits and reviews are to determine whether the effects of aging on structures
and components can be adequately managed so that their intended functions can be
maintained consistently with the plant’s current licensing basis (CLB) for the period of extended
operation as required by 10 CFR 54, “Requirements for Renewal of Operating Licenses for
Nuclear Power Plants.”

During its review of the Arkansas Nuclear One, Unit 2 (ANO-2) LRA, the staff performed on-site
audits and reviews during the weeks of December 1, 2003, and February 9, 2004, to determine
that AMP and AMR results that the applicant claimed were consistent with the GALL Report
were actually consistent as claimed. Details of the staff’s evaluation of the audits and reviews
are documented in the “Audit and Review Report for Plant Aging Management Reviews -
Arkansas Nuclear One, Unit 2 ,” (ANO-2 Audit and Review Report) dated August 19, 2004
(ML0422400840).

The on-site audits and reviews are designed to maximize the efficiencies of the staff's review of
the LRA. The need for formal correspondence between staff and the applicant was reduced,
and therefore, improved the efficiency of the review. Also the applicant could respond to
questions, and the staff could readily evaluate the responses made by the applicant.

Overall, as set out in the SER, the staff determined that the applicant’s aging management
activities and programs can adequately manage the effects of aging on structures and
components, so that their intended functions can be maintained consistent with the current
licensing basis (CLB) for the period of extended operation.

3.0.1 Format of the Licence Renewal Application (LRA)

Entergy Operations, Inc. (Entergy, the applicant) submitted an application that followed the
standard LRA format, as agreed to between the NRC staff and the Nuclear Energy Institute
(NEI) (see letter dated April 7, 2003). This revised LRA format incorporates lessons learned
from the staff's reviews of the previous LRAs. These previous applications used a format
developed from information gained during an NRC staff and NEI demonstration project
conducted to evaluate the use of the GALL Report in the staff's review process.

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

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




. Table 2: Table 3.x.2-y - where "3" mdlcates the LRA section number, "x" lndlcates the
subsection number of the GALL Report; "2" indicates that this is the second table type in
Sectlon 3 of the LRA, and "y" mdrcates the system table number

The content of the previous applications and the ANO-2 appllcatlon is essentlally the same ‘

The intent of the revised format used for the ANO-2 application was to modify the tables in

Chapter 3 to provide additional information to assist the staff in its review. In Table 1 the

applicant summarized the portions of the application it considered to be consistent with the

GALL Report In Table 2, the applicant identified the linkage between the scoping and -

screening results in Chapter 2 and the AMRs in Chapter 3.

3.0.1.1 Overviewof Table 1 - o

Table 3.x.1 (Table 1) provides a summary comparison of how the facility aligns with the

corresponding tables of the GALL Report, Volume 1. The table is essentially the same as

Tables 1 through 6 provided in the GALL Report Volume 1, except that the "Type* column has

been replaced by : an "ltem Number" column and the “item Number in GALL" column has been

replaced by a "Discussion” column. The *ltém Number" column provides the reviewer with a -
means to cross-reference from Table 2 to Table 1. The "Discussion" column is used by the
applicant to provide clarifying/amplifying lnformatlon The following are examples of mformatuon

that might be contained within this column: E

. Further Evaluatlon Recommended - mformatlon or reference to where that mformatron is
located S :

. The name ‘of a plant specmc program berng used '

o Exceptlons to the GALL Report assumptions -

. A discussion of how the line is consistent with the corresponding Ilne |tem in the GALL

‘ Report when that may not be mtumvely obvrous . o

s A dlscussmn of how the item is dlfferent than the correspondlng line ltem in the GALL
Report (e.g., when there is exception taken to an aglng management program that is
listed in the GALL Report)

The format of Table 1 allows the staff to alrgn a specrflc Table 1 row with the correspondmg o
NUREG 1801 Volume 1, table row so that consrstency can be checked easny '

g

3.0.1.2 Overviewof Table2 = - AN

B L . :
Table 2 provides the detailed results of the AMRs for those components identified in LRA
Section 2 as being subject to an AMR. The LRA contains a Table 2 for each of the components
or systems within a system grouping (e.g., reactor coolant systems, engineered safety features,
auxiliary systems ete. ). For example the engrneered safety features group contarns tables
specific to the 'containment spray system contalnment isolation system and emergency core
cooling system Table'2 consrsts of the followmg nrne columns : 2
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Component Type - The first column identifies the component types from Section 2 of the LRA
that are subject to aging management review. They are listed in alphabetical order.

Intended Function - The second column contains the license renewal intended functions
(including abbreviations where applicable) for the listed component types. Definitions and
abbreviations of intended functions are contained within the Intended Functions table of LRA
Section 2.

Material - The third column lists the particular materials of construction for the component type.

Environment - The fourth column lists the environment to which the component types are
exposed. Internal and external service environments are indicated and a list of these
environments is provided in the Internal Service Environments and External Service
Environments tables of LRA Section 3.

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

Aging Management Programs - The sixth column lists the aging management programs the
applicant used to manage the identified aging effects.

GALL Vol. 2 Item - The seventh column lists the GALL Report item(s) that the applicant
identified as being similar to the AMR results in its LRA. The applicant compared each
combination of component type, material, environment, aging effect requiring management,
and aging management program in Table 2 of the SER to the items in the GALL Report. If
there were no corresponding item in the GALL Report, the applicant left the column blank. In
this way, the applicant identified the AMR results in the LRA tables that corresponded to items
in the GALL Report tables.

Table 1 Item - The eighth column lists the corresponding summary item number from Table 1.
If the applicant identifies AMR results in Table 2 that are consistent with the GALL Report, then
the associated Table 3.x.1 line summary item number should be listed in Table 2. If there is no
corresponding item in the GALL Report, then column eight is left blank. That way, the
information from the two tables can be correlated.

Notes - The ninth column lists the corresponding notes that the applicant used to identify how
the information in Table 2 aligns with the information in the GALL Report. The notes identified
by letters were developed by a Nuclear Energy Institute working group and will be used in future
license renewal applications. Any plant-specific notes are identified by a number and provide
additional information concerning the consistency of the line item with the GALL Report.

3.0.2 Staff's Review Process
The staff evaluated each row in Table 1 by moving from left to right across the table. Since the
applicant reproduced the component, aging effect/mechanism, aging management programs

and further evaluation recommended information from the SRP-LR, these table columns
required no further staff review. The staff reviewed information provided by the applicant in the
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Discussion column or other sections of the LRA to determine whether the applicant's AMR
results and AMPs were consistent with the AMRs and AMP |tems in the GALL Report..

SRR
The staff conducted the followmg three types of evaluatrons of the AMRs and assocrated AMPs.

. For |tems the applrcant stated were consrstent with the GALL Report or consistent with a
prevrously approved staff posrtron the staff conducted an audrt

. For |tems the applrcant stated were consrstent wrth the GALL Report wrth exceptrons
the staff conducted an audit and review of the item and of the applicant's technical
justrfrcatlon for the exceptlons

. For other |tems the staff conducted a technlcal review. Addrtronally, the staff conducted
a technical review for some items that were consistent with the GALL Report but
assocrated with emergrng technlcal Issues. ,

3.0.2. 1 Ftevrew ofAMPs S v

For those AMPs for whrch the applrcant clalmed consrstency with the GALL AMPs the staff

conducted an audit to confirm that the applicant's AMPs were consistent with the AMPs in the

GALL Fteport g RTORIIH

For each AMP that had one or more de\riations .the staff evaluated each 'deviation to determine
(1) whether the deviation was acceptable, and:(2) whether the AMP, as modified, would
adequately manage the aging effect(s) for which it was credited. : :

For each AMP that was not evaluated in the GALL Report, the staff performed a full review to
determine the adequacy of the AMP.- The staff evaluated the AMP agalnst the followrng 10
program elements defined in SRP-LR Appendix A. -

1. Scope of program - Scope of the program should include the specific structures and
components subject to an AMR for license renewal. ,

2. Preventive actions - Preventive actions should prevent or mitigate ag'ingdegradation.

3. Parameters monitored or inspected - Parameters monitored or inspected should be
lrnked to the degradatlon of the partlcular structure or component intended functrons(s)
4, Detectron of agrng effects Detectron of agrng effects should occur before there isa Ioss
: - of structure or component intended functions(s). This includes aspects such as method
or technique (i.e., visual, volumetric, surface inspection), frequency, sample size, data
" - collection and timing of new/one time lnspectlons to ensure trmely detectron of aging -
-effects a B I RS SO R o

5. e Monrtonng and trendlng Monrtonng and trendrng should provrde predrctabrllty of the
extent of degradation,-and timely corrective or mitigative actions. ,
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6. Acceptance criteria - Acceptance criteria, against which the need for corrective action
will be evaluated, should ensure that the structure or component intended function(s)
are maintained under all CLB design conditions during the period of extended operation.

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

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

9. Administrative controls - Administrative controls should provide a formal review and

approval process.

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

The staff reviewed the applicant's corrective action program and documented its findings in
Section 3.0.3 of this SER. The staff's evaluation of the corrective action program included
assessment of the Corrective Actions, Confirmation Process, and Administrative Controls
program elements. Consequently, the staff's documentation of its review of AMPs not
consistent with the GALL Report AMPs only addresses 7 of the 10 program elements.

The staff reviewed the information concerning the operating experience program element for
the AMPs that are consistent with GALL Report AMPs. Details of the staff’'s evaluation of the
audit and review are documented in the ANO-2 Audit and Review Report.

The staff reviewed the Updated Final Safety Analysis Report (UFSAR) supplement for each
AMP to determine if it provided an adequate description of the program or activity, as required
by 10 CFR 54.21(d).

3.0.2.2 Review of AMR Results

Table 2 of the LRA contains information concerning whether or not the AMRs align with the
AMRs identified in the GALL Report. For a given AMR in Table 2, the staff reviewed the
intended function, material, environment, aging effect requiring management and aging
management program combination for a particular component type within a system. The AMRs
that correlate between a combination in Table 2 and a combination in the GALL Report were
identified by a referenced item number in column seven, "GALL, Volume 2 Item.” The staff
conducted an audit to determine the correlation. A blank column seven indicates that the
applicant was unable to locate an appropriate corresponding combination in the GALL Report.
The staff conducted a technical review of these combinations that were not consistent.with the
GALL Report. The next column, "Table 1 Item," provided a reference number that indicated the
corresponding row in Table 1.
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3.0.2.3 .NRC-Approved Positions

To help facilitate the staff review of the LRA, an applicant may reference NRC-approved
positions to demonstrate that its non-GALL programs correspond to programs that the staff had
approved for other plants during its review of previous applications for license renewal. ' When
an applicant elects to proceed in this way , the staff determines whether the previously
approved position is applicable to the applicant's facility, determines whether the plant program
is bounded by the conditions for which the position was evaluated and approved, and
determines whether that the plant program contains the program elements (or attributes) of the
referenced NRC-approved position. In general, if the staff determines that these conditions are
satisfied, it will use the information in the prevrously approved position to frame and focus rts 5
review of the appllcant's program. R .
Itis |mportant to note that the’ reference mformatron on prevrously approved posrtrons provrded
by the applicant is not a part of the LRA,; it is supplementary information voluntarily provided by
the applicant as a reviewer's aid. The existence of a previously approved position, in and of
itself, is not a sufficient basis to accept the applicant's program. Rather, the previously
approved position facilitates the review of the substance of the matters described in the
applicant's program. As such, in the NRC staff’s documentation of its reviews of programs that
are based on previously approved positions, the reference information is typically implicit in the
evaluation rather than explicit. If the staff determines that a previously approved posmon
identified by the applicant is not applicable to the particular plant program for which it is -
‘credited, it refers the program to the NRR, Division of Engineering (DE) for review in the
traditional manner, i.e., as described in the"'SRP-LR, without consideration of the reference
information provided by the applicant. The applicant chose to provide reference rnformatron on
previously approved positions to support its selection of certain programs. Therefore, some of
the staff reviews documented in this SER considered the reference information in the manner {
described above. N

3. 0 2 4 UFSAR Supplement

Consistent with the SRP LR, for the AMRs and associated AMPs that it revrewed the staff also
reviewed the UFSAR supplement that summarizes the applicant’s programs and activities for
managing the effects of aglng for the penod of extended operation. :

3.0.2.5 Documentation and Documents Ffewewed ‘ - I

"In performing its work, the staff relred heavrly on the LRA, the SRP-LR, and the GALL Report. :
The staff also examined the apphcant’s precedent review documents and AMP basis =~ '
-documents (a catalog of the documentation‘used by the applicant to develop or justify its .
AMPs), and other applicant documents, rncludmg selected implementing procedures, to - .
determine that the applicant's actrvmes and programs wrll adequately manage the effects of ~
‘aging on SCs. : L

Any discrepancies or issues discovered durlng the audit and review that requrred aformal - -
response on the docket are documented in the staff's ANO-2 Audit and Review Report. If an
\issue was resolved prior to issuing the Report, a request for additional information (RAI) was
prepared by the staff describing the issue ‘and the information needed to disposition the issue.
The RAI, if needed, is included and dispositioned in this ANO-2 SER related to the LRA. The
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list of RAIs associated with the audit and review is provided in Attachment 3 to the staff's ANO-
2 Audit and Review Report.

A list of documents reviewed by the staff is listed as Attachment 4 to the staff's ANO-2 Audit
and Review Report. During its site visits, the staff also conducted detailed discussions and
interviews with the applicant’s license renewal project personnel and others with technical
expertise relevant to aging management.

3.0.3 Aging Management Programs

Table 3.0.3-1 presents the AMPs credited by the applicant and described in Appendix B of the
LRA. The table also indicates the GALL program that the applicant claimed its AMP was
consistent with (if applicable) and the systems, structures, or components that credit the
program for managing or monitoring aging. The section of the safety evaluation report in which
the staff’s evaluation of the program is documented also is provided.

Table 3.0.3-1
ANO-2's Aging Management Programs

ANO-2's AMP' ' T GALL 1" GALL ® " | LRA Systems or Structures | - Z?.Sfaﬂ;s: _
(LRA Section) Comparison AMP(s) | - thatCreditthe AMP ~ | - SER Section
Existing AMPs )
Bolting and Torquing | Plant-specific N/A Reactor Vessel, Intemals, 3.0.3.3.2
Activities Program and Reactor Coolant System;
(B.1.2) Engineered Safety Features

Systems; Auxiliary Systems;
Steam and Power
Conversion Systems

Boric Acid Corrosion | Consistent with XI.M10 Reactor Vessel, Intemnals, 3.0.3.2.1
Prevention Program enhancements and Reactor Coolant System;
(B.1.3) Engineered Safety Features

Systems; Auxiliary Systems;
Structures and Component
Supports; Electrical and
Instrumentation and Controls

Containment Leak Consistent X1.S4 Engineered Safety Features | 3.0.3.1
Rate Program (B.1.6) Systems; Structures and

Component Supports
Diesel Fuel Consistent with X1.M30 Auxiliary Systems 3.0.3.23
Monitoring Program exceptions
(8.1.7)
Environmental Consistent X.Et Electrical and 3.0.3.1
Qualification (EQ) of Instrumentation and Controls | 3.6.2.1.4

Electric Components
Program (B.1.8)

Fatigue Monitoring Consistent with X.M1 Reactor Vessel, Intemnals, 3.0.3.24
Program (B.1.9) exceptions and Reactor Coolant System
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Integrity Program
(B.1.25) :

and Reactor Coolant System

ANO-2's AMP T GALL . :| 7.GALL ;'/]-LRA Systems or Structures | -+ Staff's:
.(LRA Section) Comparison .. AMP(s) that Credit the AMP - SER Section -
Fire Protection Consistent with XI.M26 _Auxiliary Systems; Structures | 3.0.3.25.1
-{ Program (B.1.10.1) exceptions ) ; and Component Supports ; , .
Fire Water System . | Consistent with Xl.Mé7. - Auxiliary Systems; Structures 303252
Program (B.1.10.2) one exception; and Component Supports L
one enhancement = ,

Flow-Accelerated Consistent XI.M17 Reactor Vessel, Intemnals, 3.0.3.1
Corrosion Program i and Reactor Coolant System; -
(B.1.11) : Engineered Safety Features

! Systems; Auxiliary Systems;

: Steam and Power

) Conversion Systems
Inservice Inspection Plant-specific N/A Structures and Component 3.0.3.3.4
- Containment - - Supports S
Inservice Inspection . :
(Cll) Program
(B.1.13)
Inservice Inspection Plant-specific NA Reactor Vessel, Intemals, '3.0.3.3'.5
- Inservice . and Reactor Coolant System; ' '
Inspection (ISI) i | Structures and Component
Program (B.1.14) , : Supports . .
Oil Analysis Prograh Pl'éht-specific N/A Auxiliary Systems; Steam ' 3.0.336
(B.1.17) , : and Power Conversion
o Systems
Periodic Shr\}eillance Plant-specific ) NA Engineered Safety Features 3.0.3.3.7 o
and Preventive ‘ Systems; Auxiliary Systems,
Maintenance Steam and Power
Program (B.1.18) Conversion Systems; ,
Structures and Component
. Supports

Pressurizer Plant-specific N/A Reactor Vessel, Intemals, 3.0.3.3.8
Examinations . : .| and Reactor Coolant System _
Program (B.1.19) .
Reactor Vessel Head | Consistent XIMi1 | Reactor Vessel, Intemals,, | 3.0.3.1
Penetration Program : and Reactor Coolant System .
(B.1.20) : .
Reactor Vessel Consistent with XIM31 " | Reactor Vessel, Internals, 3.0.326
Integrity Program | enhancement ' : and Reactor Coolant System T
(B.1.21) : ' :
Service Water Consistent with XIM20 | Engineered Safety Features | 3.0.32.7
Integrity Program exceptions/ L 1 Systems; Auxiliary Systems; .
(B.1.24) enhancement i Structures and Component

i Supports .
Steam Generator = | Consistent Xi.M19 Reactor Vessel, Internals, 3.03.1




ANO-2’s AMP GALL GALL LRA Systems or Structures " Staff's
(LRA Section) Comparison AMP(s) that Credit the AMP - SER Section
Structures Monitoring | Consistent X1.S5 Structures and Component 3.0.3.1
— Masonry Wall Supports
Program (B.1.26)
Structures Monitoring | Consistent XI1.s6 Structures and Component 3.0.3.1
- Structures Supports
Monitoring Program
(B.1.27)
System Walkdown Plant-specific N/A Reactor Vesse), Intemals, 3.03.3.9
Program (B.1.28) and Reactor Coolant System;
Engineered Safety Features
Systems; Auxiliary Systems;
Steam and Power
Conversion Systems
Water Chemistry Plant-specific N/A Auxiliary Systems; Steam 3.0.3.3.11
Control — Auxiliary and Power Conversion
Systems Water Systems
Chemistry Control
Program (B.1.30.1)
Water Chemistry Consistent with XI.M21 Reactor Vessel, Internals, 3.0.3.2.8
Control — Closed exceptions and Reactor Coolant System;
Cooling Water Auxiliary Systems; Steam
Chemistry Control and Power Conversion
Program (B.1.30.2) Systems; Structures and
Component Supports
Water Chemistry Consistent XIL.M2 Reactor Vessel, Internals, 3.0.3.1
Control — Primary and Reactor Coolant System;
and Secondary Engineered Safety Features
Water Chemistry Systems; Auxiliary Systems;
Control Program Steam and Power
(B.1.30.3) Conversion Systems;
Structures and Component
Supports
New AMPs
Alloy 600 Aging Plant-specific N/A Reactor Vessel, Intemnals, 3.0.3.3.1
Management and Reactor Coolant System
Program (B.1.1)
Buried Piping Consistent with X1.M34 Auxiliary Systems 3.03.22
Inspection Program exceptions
(B.1.4)
Cast Austenitic Consistent XLM12 Reactor Vessel, Internals, 3.0.3.1
Stainless Steel and Reactor Coolant System
{CASS) Evaluation
Program (B.1.5)
Heat Exchanger Plant-specific N/A Engineered Safety Features 3.0.3.3.3

Monitoring Program
(B.1.12)

Systems; Auxiliary Systems
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Monitoring Program
(B.1.29)

. ANO-2's AMP GALL 1 .7 'GALL -~ | 'LRA Systems or Structures -7 iStaff's

- (LRA Section) Comparisonfi |-+ AMP(s) " 7 | . ‘that Credit the AMP - . - SER Section - .
: N P B . . . .o B

Non-EQ Inaccessible Consrstent XLE3., . . Electricaland . . ]8031"

Medium-Voltage L Instrumentation and Controls |' " -

Cable Program ) - R

(B.1.15)

Non-EQ Insulated Consistent XLE1 Electrical and 3.0.3.1

Cables and _ , Instrumentation and Controls

Connections RN o

Program (B.1.16) -

Reactor Vessel Consistent XIM13™" " | Reactor Vessel, Internals, 3.031

Internals Cast ' »-+" " 1 and Reactor Coolant System s

Austenitic Stainless - - e s : ! o

Steel Components 3

Program (B.1.22)

Reactor Vessel Consistent Xi.M16 Reactor Vessel, Internals, 3.0.3.1

Internals Stainless . ~r¢..a7 -t} and Reactor Coolant System 2

Steel Plates, RETT o : .o

Forgings, Welds, and T

Bolting Program . AR

(B.1.23) - -

Wall Thinning Plant-specific N/A Auxiliary Systems 3.033.10

3.0.3.1° AMPs that aré Consistent with the GALL Report

In Appendix B of the LRA, the applicant mdrcated that the following AMPs were consrstent with

the GALL Report

"(B.1.23)

(B.1.30.3)

Water Chemistry Control —

a0t

. Steam Generator Integrity Program (B 1 25)
Structures Monitoring — Masonry Wall Program (B.1.26)
Structures Monitoring — Structures Monitoring Program (B.1.27)
Prrmary and Secondary Wafer Chemlstry Control Program

Cast Austenitic Stainless Steel (CASS) Evaluation Program (B.1.5)
Containment Leak Rate Program (B.1.6) .
Environmental Qualification (EQ) of Electrlc Components Program (B. 1 8)
Flow-Accelerated Corrosion Program (B.1.11)

Non-EQ Inaccessible Medrum-VoItage Cable Program (B.1.15)

" Non-EQ Insulated Cables and Connectlons Program (B.1. 16)

Reactor Vessel Head Penetration Program (B 1.20) ;
Reactor Vessel Internals Cast Austenitic Stainless Steel Components Program (B.1.22)
Reactor Vessel Internals Stalnless Steel Plates Forgings, Welds, and Boltmg Program=

During the audit that was conducted by the staff on December 1-5, 2003, the staff reviewed
selected documents and procedures associated with the AMPs that are listed above. ‘During
the technical review of the Reactor Vessel Internals Cast Austenitic Stainless Steel
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Components Program (B.1.22) and Reactor Vessel Internals Stainless Steel Plates, Forgings,
Welds, and Bolting Program (B.1.23), aspects pertaining to void swelling were under
development and not available for staff review. The applicant has committed to further
understanding of this aging effect through industry programs to provide additional bases for
supplemental examinations or component-specific evaluations.

3.0.3.1.1 Reactor Vessel Internal Programs

Since the details of the Reactor Vessel Internals Cast Austenitic Stainless Steel Components
Program have yet to be developed, including the details on location of components for
examination, inspection methods and qualifications, and frequency of examinations, the scope
of the AMP has yet to be finalized. The staff therefore issued RAI B.1.22-1 and requested that
the applicant formally make a commitment to submit a description of the program, including its
inspection plan, to the NRC staff for review and approval no later than three years prior to the
period of extended operation.

The applicant responded to RAI B.1.22-1 in a letter dated October 15, 2004. In this letter, the
applicant provided a commitment to submit a description of the Reactor Vessel Internals Cast
Austenitic Stainless Steel Components Program, including its inspection plan, to the NRC staff
for review and approval at least 24 months prior to entering the period of extended operation for
ANO-2.

The staff concludes that the following technical and regulatory bases justify the acceptance of
the Reactor Vessel Internals Cast Austenitic Stainless Steel Program, as discussed in Section
B.1.22 of the ANO-2 LRA and amended in the applicant’s response to RAI B.1.22-1 dated
October 15, 2004:

1. The applicant will implement the AMP in accordance with the recommended guidance in
GALL AMP X1.M13, “Thermal Aging and Neutron Irradiation Embrittlement of Cast
Austenitic Stainless Steel (CASS).”

2. The applicant has committed to submit a description of the aging management program,
including the inspection plan, for the RV internal CASS components for NRC review and
approval at least 24 months prior to entering the extended period of operation for
ANO-2. The staif has confirmed that the applicant has included this commitment in the
Commitment Tracking List for the ANO-2 LRA.

3. The applicant’'s commitment will provide the NRC with an opportunity to review the
inspection program for the RV internal CASS components and to resolve any potential
issues that may develop during the staff’s review of the program. The staff considers 24
months to be sufficient evaluation time for reviewing the program and inspection plan
and for addressing any issues that may develop during the review process.

To obtain NRC staff approval its proposed inspection plan regarding CASS components prior to
entering the period of extended operation for ANO-2, the applicant must submit a license
amendment request. After the NRC staff’'s approval of the inspection plan, any future changes
to the inspection plan will be evaluate in accordance with 10 CFR 50.59.

3-12




Similarly, since the details of the Reactor Vessel Internals Stainless Steel Plates, Forgings,
Welds and Bolts Program have yet to be developed, including the details on location of
components for examination, inspection methods and qualifications, and frequency of .. .
examinations, the scope of the AMP has yet to be finalized. The staff therefore issued RAI
B.1.23-1 and requested that the applicant formally. make a commitment to submit a description
of the program, including its inspection plan, to the NRC for review and approval no Iater than
three years prior to the period of extended operation.

The applicant responded to RAI B.1.23-1'in a letter, dated October 15, 2004. In this letter, the
applicant provided a commitment to submit a description of the Reactor Vessel Internals
Stainless Steel Plates, Forgings, Welds, and Bolting Program, including the inspection plan, to
the staff for review and approval at least 24 months prror to entenng the perrod of extended :
operation for ANO-2 ' IR O

The staff concludes that the followrng technrcal and regulatory bases ]ustrfy the acceptance of
the Reactor Vessel Internals Stainless Steel Plates, Forgings, Welds, and Bolting Program, as
discussed in Section B.1.23 of the ANO-2 LRA' and amended in the applrcant s responses to
RAI B.1 23 1 dated October 15, 2004: .

1. : The applicant will |mplement the AMP in accordance with the recommended gurdance in
‘GALL AMP XI M16 “PWR Vessel Internals "

2. The applicant has committed to submrt a descrrptlon of the management program
-including the inspection plan, for the 'RV internal stainless steel plate, forging; weld and
bolting components for NRC review and approval at least 24 months prior to entering -
“the extended period of operatlon for ANO-2. The staff has confirmed that the applicant

has mcluded this commrtment in the Commrtment Tracking List for the ANO-2 LRA
ST SRR
3. 'The applrcant S commltment will provrde the NRC with an opportunlty to review the
~ inspection program for the RV internal stainless steel plate, forging, weld and boltrng
components and to resolve any potential issues that may develop during the staff’s’
review of the program. The staff considers 24 months to be sufficient evaluation time
for reviewing the program and mspectlon plan and for addressrng any rssues that may ’
develop durrng the review process : : -
To obtain NRC staff approval its proposed lnspectron plan regardlng Fleactor Vessel lnternals '
prior to entering the period of extended operation for ANO-2, the applicant must submit a ,
‘license amendment request. After the NRC staff's approval of the inspection plan, any future
changes to the inspection plan wrll be evaluate in accordance with 10 CFR 50. 59 ;

R TR

3.0.3.1.2 Reactor Vessel Head Penetratron Program

The applicant credits the Reactor Vessel Head Penetration Program with the management of
cracking in the upper vessel head penetration (VHP) nozzles adjoined to the upper RV head for
ANO-2. -The applicant describes the Reactor Vessel Head Penetration AMP .in LRA Section
B.1.20." The applicant stated that the purpose of the Reactor Vessel Head Penetration AMP is
to manage PWSSC-induced cracking of the nickel-based alloy upper VHP nozzles to assure
.that the pressure boundary function is maintained during the period of extended operation.
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The applicant identified that the ANO-2 Reactor Vessel Head Penetration AMP is an existing
AMP whose program attributes are consistent with the comparable program attributes in GALL
AMP X1.M11, “Nickel-Alloy Nozzles and Penetrations,” without any enhancements or
exceptions. The applicant also provided an applicable UFSAR Supplement summary
description for the Reactor Vessel Head Penetration AMP in Section A.2.1.21 of the ANO LRA.

Staff Evaluation

The staff evaluated the Reactor Vessel Head Penetration AMP against the corresponding
program elements in GALL AMP XI1.M11, “Nickel-Alloy Nozzles and Penetrations.” GALL
Section XI.M11 currently relies on the staff’s original Alloy 600 inspection program
recommendations provided in GL 97-01, “Degradation of Control Rod Drive Mechanism Nozzle
and Other Vessel Head Penetrations,” issued on April 1, 1997. However, between November
2000 and April 2001 and subsequent to the issuance of GL 97-01, reactor coolant pressure
boundary (RCPB) leakage was identified from the vessel head penetration (VHP) nozzles
adjoined to the upper RV heads of four U.S. PWR-design light water reactor facilities. In NRC
Bulletin 2001-01, “Circumferential Cracking of Reactor Pressure Vessel Head Penetration
Nozzles,” issued on August 3, 2001, the staff discussed the generic safety significance and
impacts of these cracks on RVH penetration nozzles and recommended that enhanced visual
examination or volumetric examination methods be used for the inspection of RVH penetration
nozzles. In March 2002, during a refueling outage at the Davis-Besse Nuclear Power Station,
the licensee for the plant reported the identification of reactor coolant leakage from RVH
penetration nozzles. On March 18, 2002, the staff issued NRC Bulletin 2002-01, “Reactor
Pressure Vessel Head Degradation and Reactor Coolant Pressure Boundary Integrity,” to
owners of PWR pressure vessels, requesting that the licensees address the impact of the
Davis-Besse event on the structural integrity of their RVHs and associated penetration nozzles.
On August 9, 2002, the staff issued NRC Bulletin 2002-02, “Reactor Pressure Vessel Head and
Vessel Head Penetration Nozzle Inspection Programs,” to address additional technical issues
resulting from the Davis-Besse event. In NRC Bulletin 2002-02, the staff specifically suggested
that further augmented inspections, more comprehensive than those suggested in NRC Bulletin
2001-01, be performed on RV head penetration nozzles.

The applicant stated that the Corrective Action Program was used to incorporate industry
operating experience in order to develop inspections specific to ANO-2. Entergy Letter No.
0CAN040201, dated April 1, 2002, “15-Day Response to NRC Bulletin 2002-01, Reactor
Pressure Vessel Head Degradation and Reactor Coolant Pressure Boundary Integrity,”
provided Entergy’s response to the NRC regarding potential VHP nozzle and RV head
degradation issues applicable to ANO-2. An assessment of the examination of ANO-2 upper
VHP nozzles was completed during refueling outage (RFO) No. 2R15 in 2002. This
assessment concluded that the examination of the ANO-2 upper VHP nozzles during RFO No.
2R15 was performed in accordance with the commitments stated in Entergy’s response to NRC
Bulletin 2001-01 for ANO-2.

On February 11, 2003, the NRC issued Order EA-03-009 to ali holders of operating licenses for
pressurized light-water reactors (PWRs). This NRC order superceded NRC Bulletins 2001-01
and 2002-01, and required that licensees assess the susceptibility of the RV head to PWSCC-
related degradation. The Order also required licensees to perform augmented inspections for
the reactor pressure vessel head based upon the susceptibility to PWSCC. The NRC amended
EA-03-009 in a second order dated February 20, 2004, to more clearly define the applicable
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requirements and to clarify which locations of the upper VHP nozzles were subject inspection .
(henceforth NRC Order EA-03- 009, as amended, Will be referred to as “the Order, as .
amended”). The staff therefore included Entergy Operations Inc., (Entergy’s) responses to the
Order, as amended, within the scope of its review of the ANO-2 Reactor Vessel Head. :
Penetratron AMP

In RAI B.1.20-1, the staff requested addrtlonal clarmcatlon on the status of the applrcant’
implementation of the Order, as amended, for ANO-2. In response to RAI B.1.20-1, the ,
applicant stated that issues that are relevant to current plant operation are being addressed by .
the existing regulatory process within the present license term rather than deferred until the - -
time of license renewal. -Consequently, the existing regulatory process provides assurance that
ongoing interaction between Entergy and the NRC staff is occurring to ensure appropriate;
measures are included in the Reactor Vessel Head Penetration Program in response to the
Order, as amended, and subsequent relevant mdustry expenence and regulatory requrrements

In addition, the applicant stated that the Fleactor Vessel Head Penetratlon Program rdentrhes
both visual and volumetric examination in accordance with the requirements of the Order, as
amended, and will be modified as appropnate to include measures taken to |mplement evolvmg:
commltments in response to rndustry expenence and regulatory requrrements

The actions that were required by the Order as amended have been evaluated by. the staff
The bases for the staff’s acceptance of the applicant’s request for relaxation of certain
requirements of the Order, as amended, are provided in NRC safety evaluations dated October
2, 2003 (Vent Line Nozzle Relaxation Approval),:October 9, 2003 (CEDM Nozzles Relaxation .
Approval), October 9, 2003 (Incore Instrumentation Nozzles Relaxation Approvatl), and October
9, 2003 (Bare Metal Visual Relaxation Approval).- Therefore, the staff finds the applicant’s
response to RAI B.1.20-1 and the applicant’s Reactor Vessel Head Penetratron AMP are
acceptable and considers this issue closed. ~ o

FSAR Supplement . Coloe L

The applicant provided the following UFSAR Supplement summary description for the Reactor
Vessel Head Penetration Program in Section‘A.2.1.21 of the ANO-2 LRA: : :

The Reactor Vessel Head Penetration Program manages cracking of nickel - .
based alloy reactor vessel head penetrations exposed to borated water to assure
that the pressure boundary function is maintained. The program consists of both
visual and volumetric examinations in accordance with NRC Order EA-03-0089. . :
In addition, the program includes ANO-2 commitments in response to NRC
Generic Letter 97-01. The program will be modified as appropriate to implement
evolving commitments in response to industry experience and regulatory -
requirements. The Inservice Inspection (Section A.2.1.15) and Water Chemistry
Control Programs (Section A.2.1.33) are used in conjunction with this program to
manage cracking of the reactor vessel head penetratrons

,...,": L

Y “ o
The appllcants FSAR Supplement summary descnphon for the Reactor Vessel Head
Penetration Program is consistent the applicant’s obligations imposed by the Order, as .
amended. Since the FSAR Supplement summary description is current with the CLB for the
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facility, the staff finds the FSAR Supplement summary description for the Reactor Vessel head
Penetration Program to be acceptable.

Conclusion

The staff has reviewed the Reactor Vessel Head Penetration Program, as discussed in Section
B.1.20 of the ANO-2 LRA. On the basis of its review of the applicant’s program, as described
above, the staff finds that those portions of the program for which the applicant claims
consistency with the GALL program are consistent with the GALL program. In addition, for the
reasons set forth above, the staff finds that the applicant has demonstrated that the effects of
aging will be adequately managed so that the intended functions will be maintained consistent
with the CLB for the period of extended operation, as required by 10 CFR 54.21(a)(3).

The staff also reviewed the UFSAR Supplement summary description for this AMP, as
described in Section A.2.1.21 of the ANO-2 LRA, and finds that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d).

For all the other AMP’s reviewed in this section, the staff confirmed the applicant’s claim of
consistency. Details of the staff’s evaluation of the audit and review are documented in the
ANO-2 Audit and Review Report. The staff determined that these AMPs are consistent with the
AMPs described in the GALL Report, including the associated operating experience attribute.

In Appendix A of the LRA, the applicant provided the Updated Final Safety Analysis Report
(UFSAR) supplement required by 10 CFR 54.21(d). The applicant will incorporate the
information presented in Appendix A into the UFSAR as Chapter 18 following the issuance of
the renewed operating licenses. The staff reviewed the information in Appendix A and verified
that the information in the UFSAR supplement provides an adequate summary of the program
activities. The staff reviewed the following sections of Appendix A of the LRA.

. Section A.2.1.5 of the LRA for the Cast Austenitic Stainless Steel (CASS) Evaluation
Program

. Section A.2.1.6 of the LRA for the Containment Leak Rate Program

. Section A.2.1.8 of the LRA for the Environmental Qualification (EQ) of Electric
Components Program

. Section A.2.1.12 of the LRA for the Flow-Accelerated Corrosion Program

. Section A.2.1.16 of the LRA for the Non-EQ Inaccessible Medium-Voltage Cable
Program

. Section A.2.1.17 of the LRA for the Non-EQ Insulated Cables and Connections Program

. Section A.2.1.21 of the LRA for the Reactor Vessel Head Penetration Program

. Section A.2.1.23 of the LRA for the Reactor Vessel Internals Cast Austenitic Stainless

Steel Components Program
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» - Section A.2.1.24 of the LRA for the Reactor Vessel lnternals Stainless Steel Plates, .
" "Forgings, Welds, and Boltlng Program

. Section A 2 1 26 of the LFtA for the Steam Generator |ntegnty Program |

. " Section’A. 2 1.27 of the LRA for the Structures Monltonng Masonry Wall Program

. Section A.2.1.28 of the LRA for the Structures Monltonng Structures Monltonng '
-Program 2T : ,

. R Section A.2.1.33 of the LRA for the Water Chemlstry Control — Primary and \Secondary"

Water Chemistry Control Program

The applicant provided the following UFSAR Supplement summary description for the Reactor.

Vessel Internal Cast Austenltlc Stalnless Components AMP in Sectron Az2. 1 .23 of the ANO-2 -

LRA - R s

’1 The Reactor Vessel Internals Cast Austenltlc Stainless Steel (CASS) Program will 4

manage aging effects of cast austenitic stainless steel reactor vessel internals -
components. This program will supplement the reactor vessel internals inspections
required by the ASME Section Xl Inservice Inspection Program. The program will
manage cracking, reduction of fracture toughness, and dimensional changes using
inspections of applicable components which will be determined based on the neutron
fluence and thermal embrittlement susceptibility of the component. The Reactor Vessel
Internals Cast Austenitic Stainless Steel Program will be initiated prior to the period of
extended operation.

The applicant provided the following UFSAR Supplement summary description for the Reactor
Vessel Internals Stainless Steel Plates, Forgings, Welds, and Bolting Program in Section
A.2.1.24 of the ANO-2 LRA:

The Reactor Vessel Internals Stainless Steel Plates, Forgings, Welds, and
Bolting Program will manage aging effects of reactor vessel internals plates,
forgings, welds, and bolting. This program will supplement the reactor vessel
internals inspections required by the ASME Section Xl Inservice Inspection
Program. This program will manage the effects of crack initiation and growth
due to stress corrosion cracking or irradiation assisted stress corrosion cracking,
loss of fracture toughness due to neutron irradiation embrittlement, and distortion
due to void swelling. This program will provide visual inspections and non-
destructive examinations of reactor vessel internals. The Reactor Vessel
Internals Stainless Steel Plates, Forgings, Welds, and Bolting Program will be
initiated prior to the period of extended operation.

The staff noted that the water chemistry system and the enhanced examination of non-bolted
components are not discussed In LRA UFSAR Supplement, Section A.2.1.24 as is
recommended in NUREG-1800, Table 3.1-2, page 3.1-27, for GALL AMP XI.M16, “PWR
Vessel Internals.” In RAI B.1.23-2, the staff requested that the applicant revise LRA Section
A.2.1.24 to be consistent with Table 3.1-2 of NUREG-1800 (page 3.1-27).
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In response to RAI B.1.23-2 the applicant stated that control of ANO-2 primary water chemistry
in accordance with the appropriate EPRI guidelines is discussed in the Water Chemistry Control
Program section of the UFSAR Supplement, Section A.2.1.33. As indicated in LRA Table
3.1.2-2, the Water Chemistry Control Program applies to reactor vessel internals items.
Therefore, UFSAR Supplement Section A.2.1.33. is an acceptable alternative summary
description for describing the mitigative effect of the Water Chemistry Program on potential
corrosive degradation mechanisms for the RV internal components.

On the basis of its audit, the staff finds that those programs for which the applicant claimed
consistency with the GALL Report are consistent with the AMPs described in the GALL Report.
Details of the staff’s evaluation of the audit and review are documented in the ANO-2 Audit and
Review Report.

The staff concludes that for the AMPs listed above, the applicant has demonstrated that the
effects of aging can be adequately managed so that the intended functions will be maintained
consistent with the CLB for the period of extended operation, as required by

10 CFR 54.21(a)(3). The staff reviewed the associated UFSAR supplements for these AMPs
and concludes that the UFSAR supplements provide an adequate summary description of the
programs, as required by 10 CFR 54.21(d).
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3.032 AMPs that are Cons:stent w:fh the GALL f?eport with Exceptlons and/or Enhancements

In Appendrx B of the LRA; the applicant mdrcated that the following AMPs were consrstent with
the GALL Report with exceptrons and/or enhancement

- Boric Acid Corrosion Preventlon Program (B 1 3)
Buried Piping Inspection Program (B.1.4)
Diesel Fuel Monitoring Program (B.1 7)
Fatlgue Monitoring Program (B.1.9)
Fire Protection and Fire Water System’ Program (B.1:10.1 and B.1.10.2)
'Reactor Vessel Integrity Program (B.1.21)
' Service Water Integrity Program (B.1.24)
Water Chemistry Control - Closed Cooling Water Chemistry Control Program (B 1.30.2)

For AMPs that the applicant claimed are cthrstent with the GALL Report with exceptions
and/or enhancement the staff performed an audit to determine whether those'elements or
features of the program for which the apphcant claimed consistency with the' GALL Report were
indeed consistent. ‘Furthermore, the staff reviewed the exceptions and/or enhancement and rts
justification to determtne whether the AMP; with the exceptions and/or enhancement, remains
adequate to manage the aging effects for Wthh it is credited. Details of the staff's evaluation of
the audit and review are documented in the’ANO-2 Audit and Review Report. ‘The staff also -
reviewed the exceptions and/or enhancements to the GALL Report to determine whether they
were acceptable.” The results of the staff s audrt and review are documented in the foIIowrng '
sections of this SER. :

3.0.3.2.1 Boric Acid Corrosion Prevention Program

Summarv of Techmcal Informatlon

The applicant credits the Bonc Acid Corrosion: Preventlon Program with aging management of
boric acid-induced corrosion of carbon steel and low alloy steel components and drscusses this
program is Section B.1.3 of the ANO-2 LRA.' The apphcant identified this program as a
‘program that was consrstent with the GALL Report and stated that this program was consistent
with the correspondlng program dlscussed |n GALL AMP XI. M10 “Bonc Acid Corrosron ” wrth
the followrng enhancements :

A TE ok A
Vel ’ e,

e ' The program scope will be revrsed to include |dentmcat|on and evaluatlon of- the effects
' of borated water leakage on electrical components in addition to ferritic steel.

. The program acceptance criteria wrll be revnsed to address electncal components m
addition to ferritic steel. f . :} S

The applicant also include an applrcable UFSAR Supplement summary descnptlon for the Borlc

‘Acid Corrosron Preventron Program |n Sectlon A 2 1 3 of the ANO-2 LRA. ~

- - . o
gD
ey b

Staff Evaluatlon

The staff revrewed the mformatron provuded in Sectlon B.1.3 of Appendlx Bto the LRA and
compared the program description for the Boric Acid Corrosion Prevention Program to the 10
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program elements in GALL AMP XI.M10, “Boric Acid Corrosion,” which provide detailed
programmatic characteristics and criteria that the staff considers to be necessary to manage
boric acid-induced corrosion of low alloy steel and carbon steel RCS components.

In RAI B.1.3-1, the staff requested that the applicant provide the basis for the proposed
acceptance criteria that will be developed as part of the following enhancement to the Boric
Acid Corrosion Prevention AMP:

. The program scope will be revised to include identification and evaluation of the effects
of borated water leakage on electrical components in addition to ferritic steel.

. The program acceptance criteria will be revised to address electrical components in
addition to ferritic steel.

In response to RAIl B.1.3-1, the applicant stated that NUREG-1801 will be the basis for the
acceptance criteria for electrical components exposed to boric acid. In accordance with
“Acceptance Criteria” of NUREG-1801, Section XI1.M10, acceptance criteria will be the absence
of any detected leakage or crystal buildup. If identified during inspections, evidence of leakage
or crystal buildup will be evaluated to determine the need for corrective actions prior to
continued service. The acceptance criteria will apply to electrical components as well as ferritic
steel components. The staff finds the response acceptable and considers this issue closed.

The applicant retains the program description of the Boric Acid Corrosion Prevention Pragram,
as well as the descriptions of the program’s 10 elements, on record at the ANO-2 facility.

Operating Experience

In the Operating Experience Section of B.1.3, Boric Acid Corrosion Prevention, the applicant
states that recent industry events regarding RV head degradation required assessments at
each ANO site to ensure that the Boric Acid Corrosion Prevention Programs for ANO-1 and
ANO-2 are adequate and functioning effectively. The applicant also states that a self
assessment was performed in February 2003, and no significant findings were identified during
this assessment. In RAl B.1.3-2, the staff requested additional information on how program
revisions have incorporated lessons learned from the Davis Besse vessel head degradation and
the control rod drive mechanism penetration cracking discussed in Bulletins 2001-01, 2002-01,
2002-02, and Order EA-03-009. The staff also requested a discussion on implementation of
corrective actions in the program which would prevent reoccurrences of degradation caused by
boric acid leakage, as addressed in Generic Letter 88-05.

In response to B.1.3-2 the applicant stated that the Boric Acid Corrosion Prevention Program
addresses the loss of material of carbon and low-alloy steel components exposed to a treated
(borated) water environment. An assessment performed in 2003 concluded that the ANO-2
Boric Acid Corrosion Prevention Program was sufficient to detect loss of material by boric acid
wastage of the RV head in the event of leaking CEDM penetrations. However, ANO-2 does not
rely on leak detection through the Boric Acid Corrosion Prevention Program to manage
cracking of CEDM penetrations. The ANO-2 Reactor Vessel Head Penetration Program
described in Section B.1.20 of the LRA addresses RV head degradation and CEDM penetration
cracking as discussed in the referenced NRC Bulletins and NRC Order EA-03-009. Measures
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taken in response to NRC Order EA 03- 009 and |ts successors carry forward into the perrod of
extended operatron R .

The applrcant also stated that the ANO-2 Boric 'Acid Corrosion‘Prevention Program is . .
consistent with NUREG-1801, Section XI.M.10 and ANO-2 commitments in response to NRC
Generic Letter 88-05. ANO-2 applies the requirements of 10 CFR 50, Appendix B to the Boric
Acid Corrosion Preventlon Program through the ANO-2 Correctlve Actron Program

It should be noted that NRC Bulletrn 2004- 01 “lnspectron of Alloy 82/1 82/600 Matenals Used rn
the Fabrication of Pressurizer Penetrations and Steam Space Piping Connections at
Pressurized-Water Reactors,” was issued on May 28, 2004. Bulletin 2004-01 summarizes
industry experience and has demonstrated that Alloy 600 base metal and Alloy 82/182 weld
components used in pressurizer penetration nozzles and steam space prprng connectrons may
be susceptible to PWSCC and consequential reactor coolant leakage. '

The staff and the industry are currently pursuing resolution of the issues raised and discussed :
in NRC Bulletin 2004-01 on PWSCC and reactor coolant leakage in pressurizer penetration
nozzles and steam space piping connections. Because this is an emerging issue that has yet
to be resolved, but will be resolved during the current operating terms for ANO-2, consideration
of these issues is beyond the scope of thrs Ircense renewal revrew pursuant to 10 -
CFR54.30(b). : S

On the basis of its review of the above operating experience and on discussions with the
applicant’s technical staff, the staff concludes that AMP B.1.3 adequately manages the aglng
effects that have been observed at the apphcant s plant .

UFSAR Supplement

The applrcant provided the followrng UFSAR Supplement summary descnptron for the Bonc
Acid Corrosion Prevention Program in Section A.2.1.3 of the ANO-2 LRA: ‘ :

The Boric Acid Corrosion Prevention Program relies on implementation of . ;
recommendations of NRC Generic Letter (GL) 88-05 to monitor the condrtlon of ferrrtrc
steel and electrical components on which borated water may leak. The program will -

" detect borated water leakage by periodic visual inspection of borated water containing .
systems for deposits of boric acid crystals and the presence of moisture. This program
will manage loss of material, Ioss of mechanrcal closure rntegrrty, and corrosion of
connector surfaces. s TP

The applicant’s program description for the Boric Acid Corrosion Prevention Program is
consistent with the corresponding FSAR Supp|ement summary description for GALL AMP
X1.M10, “Boric Acid Corrosion,” as descrrbed in Table 3 1-2 of the SRP LR and is therefore -
acceptable. AL

Conclusion
The staff has reviewed the Boric Acid Corrosion'Prevention Program, as‘ discussed in Section
B.1.3 of the ANO-2 LRA.. The staff finds this AMP.acceptable because the program has been

effectively managing aging effects in all applicable SSCs constructed of carbon steel, low-alloy
steel, and other susceptible materials that may be affected by borated water leakage. On the
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basis of its review of the applicant’s program, the staff finds that those portions of the for which
the applicant claims consistency with the GALL program are consistent with the GALL program.
In addition, the staff has reviewed the enhancements to the GALL program and finds that the
applicant has demonstrated that the effects of aging can be adequately managed so that the
intended functions will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3).

The staff also reviewed the UFSAR Supplement summary description for this AMP, as
described in Section A.2.1.3 of the ANO-2 LRA, and finds that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.2.2 Buried Piping lhspection

Summary of Technical Information in the Application

The applicant’s buried piping inspection program is described in LRA Section B.1.4, “Buried
Piping Inspection.” In the LRA, the applicant stated that this is a new program that will be
initiated prior to the period of extended operation. This program will be consistent, with
exceptions, with GALL AMP XI.M34, “Buried Piping and Tanks Inspection.” This AMP is
credited with preventive measures to mitigate corrosion and with inspections to manage the
effects of corrosion on the pressure-retaining capability of buried carbon steel components.

Staff Evaluation

During its audit and review, the staff confirmed the applicant’s claim of consistency with the
GALL Report. Details of the staff’s evaluation of the audit and review are documented in the
ANO-2 Audit and Review Report. Furthermore, the staff reviewed the exceptions and their
justifications to determine whether the AMP, with the exceptions, remains adequate to manage
the aging effects for which it is credited.

In Appendix B, Section B.1.4, of the LRA, the applicant stated that the buried piping inspection
program will include (a) preventive measures to mitigate corrosion and (b) inspections to
manage the effects of corrosion on the pressure-retaining capability of buried carbon steel
components. Preventive measures will be in accordance with standard industry practice for
maintaining external coatings and wrappings. Buried components will be inspected when
excavated during maintenance. With the following exceptions, which will be initiated prior to the
period of extended operation, the applicant stated that the buried piping inspection program will
be consistent with GALL AMP XI.M34:

Element: 1: Scope of Program
Exception: (1) Buried valves and bolting that are not included in the GALL AMP will be
inspected as part of this AMP.
@ Tanks will not be inspected.

Element: 4: Detection of Aging Effects

Exception: Buried components will be inspected only when excavated during maintenance
activities, not based on a scheduled inspection frequency.
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In the LRA, the applicant stated the buried piping inspection program will include buried valves
and bolting that are not included in the GALL AMP. The applicant stated that the additional
components are of the same material, exposed to the same environment, and are expected to
have the same aging effects as the other components covered by this AMP. Thus, the effects -
of aging will be identified prior to loss of intended function regardless of component type. In ..:-
addition, the applicant stated that there are no buried tanks subject to an AMR o

In addition, the buried piping inspection program will require inspections of the buried
components only when excavated during maintenance activities, which is inconsistent with the
GALL AMP. The applicant stated that excavating such components solely to perform
inspections poses undue risk of damage to protective coatings. Operating experience shows
that the frequency of excavating buried components for maintenance activities is sufficient to
provide assurance that the effects of aglng will be ldentrfred prior to Ioss of lntended functron
FIIE VR [
The staff finds that including the buned valves and boltrng wrthrn the program scope is
acceptable because they are the same material, exposed to the same environment, and are -
expected to have the same aging effects as the carbon steel piping covered by the buried
piping inspection program. Because none of the ANO-2 buried tanks are within the scope of -
license renewal and subject to an AMR, the staff fmds excluding buried tanks for rnspectron to
be acceptable as well ' z AR S VIR
The GALL Report program description in Sectron XI M34 recommends further evaluatlon of an
applicant’s operating experience with buried components in determinations of the adequacy of .
this program element. The staff reviewed the ANO-2 operating experience with excavations :
over the past few years and, based on the review as well as the applicant’s discussion of this
exception in the LRA, the staff finds that the frequency of excavating buried components for .:
maintenance activities will be sufficient to provide -assurance that the effects of aging will be
identified prior to loss of intended function. Excavating such components solely to perform
inspections could pose undue risk of damage to protective coatings. The staff finds that this .-
exception is acceptable.

On the basis of its review of this AMP, the associated engineering report, and the operating
experience, the staff determined that the buried piping inspection program is consistent with the
GALL Report and that the exceptrons in the buned prplng mspectlon program are acceptable

oo

Operatrng Exgerrenc S . :;:,:;','.-.-» -

The applicant stated that there have been multiple ekcavations at the .site which provide some
plant-specific operating experience even though the buried piping inspection program is a new
program

The staff revrewed the documentatron for multrple excavatrons performed at the site for several
maintenance activities. These excavatrons mdrcate that corrosron has not been a problem
Dunng the audlt the staff asked the apphcant to clanfy and/or provrde the operatmg expenence
reviews for new programs. In its response, the applicant stated that the plant corrective action
program, which captures internal and external plant operating experience issues, provides
assurance that operating experience will be reviewed and incorporated in the future to provide
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objective evidence to support the conclusion that the effects of aging will be adequately
managed.

On the basis of its review of the above operating experience and the applicant’s response, and
on discussions with the applicant’s technical staff, the staff concludes that the buried piping
inspection program will adequately manage the aging effects that have been observed at the
applicant’s plant.

UFSAR Supplement

In Appendix A, Section A.2.1.4, of the LRA, the applicant provided the UFSAR supplement for
the buried piping inspection program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary of the program activities.
The staff finds this section of the UFSAR supplement sufficient.

Conclusion

On the basis of its review and audit of the applicant’s program, the staff finds that those
elements of the program for which the applicant claimed consistency with the GALL Report
program are consistent with the GALL Report program. In addition, the staff has reviewed the
exceptions to the GALL Report program and finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended functions will be maintained
consistent with the CLB for the period of extended operation, as required by

10 CFR 54.21(a)(3).

The staff also reviewed the UFSAR supplement for this AMP and finds that it provides an
adequate summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.2.3 Diesel Fuel Monitoring

Summary of Technical Information in the Application

The applicant’s diesel fuel monitoring program is described in LRA Section B.1.7, “Diesel Fuel
Monitoring.” In the LRA, the applicant stated that the program is consistent with, but includes
exceptions to, GALL AMP XI.M30, “Fuel Oil Chemistry Program.” This AMP is credited with
ensuring that adequate diesel fuel quality is maintained to prevent plugging of filters, fouling of
injectors, and corrosion of the fuel systems.

Staff Evaluation

During its audit and review, the staff confirmed the applicant’s claim of consistency with the
GALL Report. Details of the staff's evaluation of the audit and review are documented in the
ANO-2 Audit and Review Report. Furthermore, the staff reviewed the exceptions and their
justifications to determine whether the AMP, with the exceptions, remains adequate to manage
the aging effects for which it is credited.

In Appendix B, Section B.1.7, of the LRA, the applicant stated the following exceptions to GALL
AMP XI.M30:
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Element: 2: Preventive Actions S e

Exception: . -No additives are used (other. than brocrde) beyond what the refiner adds during .
productlon SRS ,

Elements: - 3: Parameters Monltoredllnspected

: ‘ . -6: Acceptance Criteria - . .~
Exceptions: -(1) Only American Socrety for Testrng Materials (ASTM) standard D 1796 is
o .~ used for determrnatron of water and sediment, rather than standards
: D 1796 and D 2709..
(2). . The LRA AMP specrfres the method of ASTM standard D 2276 with 0. 8
: . um filter, instead of the modified ASTM standard D 2276, Method A, wrth
a 3 ym filter. .

Element: .- 4: Detection of Aging Effects.; . : ‘
Exception:  The program does not mclude ultrasonrc measurements of tank bottoms

The GALL Report identifies the following crltenon for the preventlve actions program element
associated with the exception taken: 5

The quality of fuel oil is maintained by additions of biocides to minimize biological . -

activity, stabilizers to prevent biological breakdown of the diesel fuel, and corrosion

inhibitors to mitigate corrosion. AR -
The applicant stated that the #2 diesel fuel used at ANO-2 contains a comprehensive additive
package. On the basis of its review of operating experience for the ANO-2 diesel fuel
monltonng program (see dlscussron below) ‘the staff frnds this exception to be acceptable

The GALL Report recommended the followrng cntena (1) ASTM standard D 4057 is used for
guidance on oil sampling and (2) ASTM standards D 1796 and D 2709 are used for -
determination of water and sediment contamination in diesel fuel. The staff determined that of
the three standards recommended by the GALL Report, only the guidance presented in ASTM
standard D 1796 applies to fuel oils with the viscosity of that used at ANO-2, and therefore finds
this exceptlon to be acceptable

The gundance in the GALL Report concernlng the use of modified ASTM standard D 2276 _
Method A, recommends a maximum pore size for determination of particulates. Use of a filter
with a smaller pore size would not increase the likelihood that aging effects would go
undetected and thus potentially affect the ability of components to perform their intended .
functions consistent with the CLB during the period of extended operation. The staff finds that
the applicant’s use of ASTM standard D 2276, which specifies the use of a filter with a smaller .
0.8 um pore size than that recommended in ASTM standard D 2276, Method A, is acceptable .
since the.use of a 0.8 ym filter is more conservatrve than use of the 3.0 uym filter, specrfred in the
GALL Report. B P LR

The GALL Report states that corrosion may occur at locations in which contaminants may - -
accumulate, such as a tank bottom, and an ultrasonic thickness measurement of the tank
bottom surface ensures that srgnrfrcant degradation is not occurnng S

Tt deea s
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The staif reviewed recent fuel oil operating experience and determined that compliance with
diesel fuel oil standards and periodic sampling provide assurance that fuel oil contaminants that
cause degradation are below allowable limits. Specifically, the review of recent operating
experience did not identify unacceptable levels of water, particulate contamination, or biological
fouling in the fuel oil. A review of condition reports did not identify instances of fuel oil system
component failures attributed to the condition of the fuel oil. Condition report trending data did
not identify a need for improvements to this program. Quarterly assessments are performed to
review diesel fuel quality parameters to ensure that acceptance criteria are being met and to
identify early indications of problems. In addition, the applicant stated that internal surfaces of
tanks that are drained for cleaning are visually inspected for degradation. Based on the above
discussion, the staff finds that the exception to preclude ultrasonic measurements of tank
bottoms is acceptable.

On the basis of its review of this AMP, the associated engineering report, and the operating
experience, the staff determined that this AMP is consistent with the GALL Report and that the
exceptions in the diesel fuel monitoring program are acceptable.

Operating Experience

The staff reviewed the operating experience for the diesel fuel monitoring program. The
applicant stated that it had experienced fuel oil related problems in 1986. Significant program
improvements were implemented as a result of these events. One of the recommendations
addressed the addition of an oxidation inhibitor to stored fuel. This is consistent with the need
for adding corrosion inhibitors.

The staff’s review of recent operating experience did not identify unacceptable levels of water,
particulate contamination, or biological fouling in the fuel oil. A review of condition reports did
not identify instances of fuel oil system component failures attributed to the condition of the fuel
oil. Condition report trending data did not identify a need for improvements to this program. In
addition, the applicant stated that it will perform quarterly assessments to review diesel fuel
quality parameters to ensure that acceptance criteria are being met and to identify early
indications of problems.

On the basis of its review of the above operating experience and on discussions with the
applicant’s technical staff, the staff concludes that diesel fuel monitoring program adequately
manages the aging effects that have been observed at the applicant’s plant.

UFSAR Supplement

In Appendix A, Section A.2.1.7, of the LRA, the applicant provided the UFSAR supplement for
the diesel fuel monitoring program. The staff reviewed this section and determined that the

information in the UFSAR supplement provides an adequate summary of the program activities.

The staff finds this section of the UFSAR supplement sufficient.
Conclusion
On the basis of its review and audit of the applicant’s program, the staff finds that those

elements of the program for which the applicant claimed consistency with the GALL Report
program are consistent with the GALL Report program. In addition, the staff has reviewed the
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exceptions to the GALL Report program and finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended functions will be maintained -
consistent with the CLB for the penod of extended operatlon as requrred by 10 CFR

54 21 (a)(3) '

The staft also revrewed the UFSAR supplement for thls AMP and finds that it provrdes an .
adequate summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.24 Fatlgue Monltonng Program

el omes

Summarv of Techmcal Informatron in the Applrcatlon

The appllcant’s fatigue monltonng program is descnbed in LRA Sectlon B.1.9, “Fatlgue
Monitoring.” In the LRA, the applicant stated that the program is consistent with, but includes
exceptlons to, GALLAMP Xi.M1, "Metal Fatigue of Reactor Coolant Pressure Boundary.” This
AMP is credited with tracking the number of crltlcal thermal and pressure transrents for selected
reactor coolant system components BT - . A a

Staff Evaluatlon

During its audit and review, the staff confirmed the applicant's claim of consistency with the

GALL Report. Details of the staff’s evaluation of the audit and review are documented in the

ANO-2 Audit and Review Report. Furthermore, the staff reviewed the exceptions and their - ;-

justifications to determine whether the AMP, with the exceptions, remains adequate to manage

the aging effects for which it is credited.

In Appendix B, Section B.1 9 of the LFlA the appllcant stated the followrng exceptlons to GALL

AMP XI. M1 . @
N e F A .

Element. 2: Preventlve Actions ' g a T

Exception:  The program only involves tracklng the number of translent cycles.

Element: 4: Detection of Aging Effects
Exception:  The program does not provide for periodic update of fatigue usage calculatlons
.- Corrective actions are initiated only when the number of accumulated cycles .
*approaches the number of component desngn cycles Do
The GALL Report states that marntarmng the fatlgue usage factor below the desrgn code l|m|t
and considering the effect of the reactor water environment will provide adequate margm ’
against fatigue cracking of RCS components due to anticipated cyclic strains. - ;

The effect of the reactor water environment on fatigue is addressed as a TLAA in the LRA,
Section 4.3.3.1 (Generic Safety Issue 190)." The staff’s evaluation of this is addressed in
Section 4 of this SER.

The GALL Report states that the program provides for periodic update of the fatigue usage
calculations. The applicant stated that updates of fatigue usage calculations, as recommended
in the GALL Report, are not necessary unless the number of accumulated fatigue cycles '
approaches the number of assumed design cycles, and commits to implement corrective
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actions at that time. This is an alternative method for ensuring that the design code limit is not
exceeded.

On the basis of its review of this AMP, the associated engineering report, and the operating
experience, the staff determined that this AMP is consistent with the GALL Report and that the
exceptions in the fatigue monitoring program are acceptable.

Operating Experience

The staff reviewed operating experience for the fatigue monitoring program. The applicant
issues quarterly reports documenting operating history, the total number of critical types of
transients, and the design limits. Condition report trending data does not reveal a need for
improvements to this program. The number of pressure and temperature transient cycles is
monitored and periodically compared with the design cycle count, as required by the program,
to ensure that fatigue-sensitive components do not exceed their allowable number of design
cycles. Based on the above discussion, the staff finds the exception to preclude the periodic
update of fatigue usage calculations and that corrective actions are initiated only when the
number of accumulated cycles approaches the number of component design cycles to be
acceptable.

On the basis of its review of the above operating experience and on discussions with the
applicant’s technical staff, the staff concludes that AMP B.1.9 is sufficient to support the
management of the aging effects of fatigue that has been monitored and predicted at the
applicant’s plant.

UFSAR Supplement

In Appendix A, Section A.2.1.9, of the LRA, the applicant provided the UFSAR supplement for
the fatigue monitoring program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary of the program activities.
The staff finds this section of the UFSAR supplement sulfficient.

Conclusion

On the basis of its review and audit of the applicant’s program, the staff finds that those
elements of the program for which the applicant claimed consistency with the GALL program
are consistent with the GALL program. In addition, the staff has reviewed the exceptions to the
GALL program and finds that the applicant has demonstrated that the effects of aging will be
adequately managed so that the intended functions will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21(a)(3).

The staff also reviewed the UFSAR supplement for this AMP and finds that it provides an
adequate summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.2.5 Fire Protection Program
The applicant’s fire protection program is described in LRA Section B.1.10, “Fire Protection.”

The AMP comprises two programs: Fire Protection and Fire Water System. Each program is
discussed below.
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3.0.3.2.5.1 F|re Protectlon ' ‘:";-: ~:.‘“'.: o

Summarv of Technlcal lnformatron in the Appllcatlon
SR
The appllcant’s flre protectlon is descnbed in LRA Section B.1 10 1 “Flre Protectlon i’ In the
LRA, the applicant stated that the program is consistent with, but mcludes _exceptlons to, GALL
program XI.M26, "Fire Protection.” This AMP is credited with performing periodic inspections -
and functional tests of the fire barriers and a diesel-driven fire pump to ensure that the -
operability of the fire barriers is maintained and that the fire pump fuel supply line can perform
the mtended functron respectlvely SRR

Stafvaaluatlon o B R T

During its audit and review, the staff confirmed the applicant’s claim of consistency with the
GALL Report. Details of the staff's evaluation of the audit and review are documented in the
ANO-2 Audit and Review Report. .Furthermore, the staff reviewed the exceptions and their
justmcatlons to determine whether the AMP, with the exceptlons remains adequate to manage
the aging effects for which it is credited. : , :

In Appendix B, Section B.1.10.1, of the LRA the appllcant stated the followmg exceptlons to
GALL AMP XI M26 i r S SR

Element 3 Parameters Momtored/lnspected
Exceptions: (1) o Flre doors are mspected and clearances checked annually, not
v bi-monthly. - PR T
(2) Function tests of flre doors are performed annually, not dally, weekly, or
monthly. - Tl oo :
Elements: 1: Scope
3: Parameters Monitored/Inspected: . - ‘ L
~4: Detection of Aging Effects .. :. .-
5: Monitoring and Trending ;. ! A
6: Acceptance Criteria i . =i -

Exception: + = This program is not necessary to manage aging effects on halon fire protectlon
e system components Ctrereot A :

,r t«l,
i

The GALL Report |dent|f|es the following cntena tor the parameters monltored/rnspected
program element assocrated W|th those exceptlons taken :
) USEMERESH - .
IS -Hollow metal frre doors are vrsually mspected at least once b| monthly for holes
in the skin of the door.: Fire door.clearances are also checked at least once -
bi-monthly as part of an inspection'program.
. Function tests of fire doors are performed daily, weekly, or monthly (Wthh may
© - - be plant-specific) to determine the operablllty of automatlc hold-open release,
closnng mechanlsms and latches

P G T
RSV ..-'}
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The applicant stated that inspection intervals are determined by engineering evaluation to
detect degradation of the fire doors prior to the loss of intended function. Interim Staff
Guidance (ISG) 04 revised criteria for the GALL AMP XI.M26 parameters monitored/inspected
program element to no longer require fire doors to be visually inspected or function tested on a
specific frequency. Rather, the applicant can establish a plant-specific interval to determine
whether the integrity of door surfaces and for clearances, with plant-specific inspection intervals
to be determined by engineering evaluation to detect degradation of the fire doors. The
applicant’s program meets 1SG-04. Therefore, the staff finds this exception to be acceptable.

The GALL Report identifies the following criteria for program elements: scope, parameters
monitored/inspected, detection of aging effects, monitoring and trending, and acceptance
criteria. These criteria are associated with the exception that the fire protection program is not
necessary to manage the aging effects on halon fire protection system components:

(1) The scope of this program includes the management of the aging effects on the
intended function of the halon/carbon dioxide fire suppression system.

(2) Periodic visual inspection and function tests are to be performed at least once every six
months to examine the signs of degradation of the halon/carbon dioxide fire suppression
system.

In LRA Section 3.3.2.1.6 and Table 3.3.2-6, the staff reviewed the halon fire protection and
reactor coolant pump motor oil leakage collection system AMR. The applicant credited the
periodic surveillance and preventive maintenance program with managing the aging effect of
loss of material for the halon fire protection system components. The applicant credited the
periodic surveillance and preventive maintenance and boric acid corrosion programs with
managing the aging effect of loss of material for the RCP motor oil leakage collection system.
The staff reviewed the periodic surveillance and preventive maintenance program and finds that
its scope includes aging management of components in the halon fire protection and RCP
motor oil leakage collection system.

On the basis of its review of the applicant’s programs, the staff finds that the boric acid
corrosion program and periodic surveillance and preventive maintenance program effectively
manage the aging effect of loss of material on halon fire protection system components so that
their intended functions will be maintained during the period of extended operation.

The staff concludes that the periodic surveillance and preventive maintenance program, in lieu
of the fire protection program, adequately manage the aging effects of halon and RCP motor oil
leakage collection system components during the period of extended operation.

On November 1 through 5 and 15 through 19, 2004, the NRC staff performed an AMP
inspection at ANO-2. During the inspection, the NRC staff noted that replacement components
for valve 2CV-5017-1 stored in the warehouse and required for cold shutdown repair were not
included in the scope of license renewal. The inspection staff believed that these components
should be in-scope for license renewal and referred to NRR for guidance.

NRR staff evaluated the post-fire cold shutdown replacement components (stem clamp key,
stem clamp, set screw) for Low Pressure Safety Injection Valve 2CV-5017-1. During the ANO-
2 - NRC License Renewal Aging Management Review Inspection (NRC Inspection Report
05000368/2004-007), conducted November 1-5, 2004, and November 15-19, 2004, the
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lnspectors questioned whether the components should be within the scope of license renewal .
compliance with 10 CFR 50.48, and the status of the components staged in the warehouse for
10 CFR 50.48 use is passive. In response, the applicant conservatively elected to add the
spare parts to the scope of license renewal. The applicant credited 10 CFR Part 50,

Appendix B, Criterion Xlil for managing the agrng of the spare parts. The staff agreed that this
program addresses the |mmed|ate and ongoing serviceability of the replacement components
and will adequately manage the agrng effects of the spare parts during the period of extended
operation.  This inspection issue is closed. .- , :

Operating Experience

The staff revrewed operatrng experience for the frre protectron program. The appllcant
identified condition report trending data that discovered discrepancies with fire barrier
components, and resolved the negative trend data and specific conditions by implementing
revised deS|gn methods for sealing penetratrons '

On the basis of its review of the above operatrng expenence and on dlscussmns with the o
applrcant s technical staff, the staff concludes that AMP B.1.10.1 adequately manages the
aging effects that have been observed at the applrcant s plant.

T

AR

UFSAR Supplement o X o

In Appendix A, Section A.2.1.10, of the LRA, the applicant provided the UFSAR supplement for
the fire protection program. The staff reviewed thrs section and determined that the information
in the UFSAR supplement provides an adequate summary of the program actlvmes The staff
finds this section of the UFSAR supplement sufficient.

AT

Conclusion

On the basis of |ts review and audit of the appllcant's program, the staff frnds that those
elements of the program for which the applicant claimed consrstency with the GALL program
are consistent with the GALL program. In addition, the staff has reviewed the exceptlons to the
GALL program and finds that the applrcant has demonstrated that the effects of aging will be
adequately managed so that the intended functlons will be maintained consrstent with the CLB
for the perlod of extended operation, as reqwred by 10 CFR 54.21 (a)(3)

The staff also reviewed the UFSAR supplement for this AMP and frnds that it provndes an
adequate summary descrrptron of the program as requrred by 10 CFR 54.21 (d)

3.0.3.2.5.2 Fire Water System

Summary of Technical Information in the Application

The applicant’s fire water system is descrlbed |n LFlA Sectron B. 1 10. 2 “Fire Water System.” In
the LRA, the applicant stated that the program is consrstent with, but rncludes an exception and
enhancement to, GALL AMP XI M27, "Fire Servrce Water This AMP is credrted with
performing periodic inspections and functional tests of the fire barriers and a diesel-driven fire
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pump to ensure that the operability of the fire barriers is maintained and that the fuel supply line
can perform the intended function, respectively.

Staff Evaluation

During its audit and review, the staff confirmed the applicant’s claim of consistency with the
GALL Report. Details of the staff's evaluation of the audit and review are documented in'the
ANO-2 Audit and Review Report. Furthermore, the staff reviewed the exception and its
justification, and the enhancement, to determine whether the AMP, with the exception and
enhancement, remains adequate to manage the aging effects for which it is credited.

In Appendix B, Section B.1.10.2, of the LRA, the applicant stated the following exception to
GALL AMP X1.M27:

Element: 3: Parameters Monitored/Inspected

Exception:  The applicant does not implement NRC Generic Letter (GL) 89-13, “Service
Water System Problems Affecting Safety-Related Equipment,” commitments in
the fire water system program.

The GALL Report identifies the following criterion for the parameters monitored/inspected
program element associated with the exception taken:

GL 89-13 recommends periodic flow testing of infrequently used loopé of the fire water
system at the maximum design flow to ensure that the system maintains its intended
function.

The applicant verifies that every fire main segment (excluding individual system supplies) is
clear of obstruction by performing a full-flow test at least once every three years. 1SG-04
revised criteria for the GALL AMP XI.M27 parameters monitored/inspected program element to
no longer recommend use of GL 89-13 in determining the system’s ability to maintain pressure
and internal system corrosion conditions. Rather, ISG-04 recommends either periodic flow
testing of the fire water system using the guidelines of National Fire Protection Association
(NFPA) 25, Chapter 13, Annexes A and D, at the maximum design flow, or periodic wall.
thickness evaluations to ensure that the system maintains its intended function. On the basis of
the applicant's commitment to test fire water system components in accordance with the
applicable NFPA codes and standards, the staff finds that this exception meets the criteria of
ISG-04 and is, therefore, acceptable.

In Appendix B, Section B.1.10.2, of the LRA, the applicant stated the enhancement to GALL
AMP XI.M27: :

Elements: 1: Scope of Program
4: Detection of Aging Effects
Enhancement A sample of sprinkler heads will be inspected using the guidance of

NFPA 25, Section 2.3.3.1. The NFPA 25 also contains guidance to
repeat this sampling every 10 years after the initial field service testing.
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fire protection program are acceptable.

The GALL Report identifies the following criterion for the scope of program and detection of
aging effects program elements associated wrth the enhancement
Sprinkler systems are mspected once every refuellng outage to ensure that sngns of

‘ degradatron such as corrosion, are detected ina timely manner.
1SG- 04 revrsed criteria for the GALL AMP Xl M27 detectron of aging effects program element to
recommend sprinkler head inspections before the end of the 50-year sprinkler head service life’
and at 10-year intervals thereatfter during the extended period of operation to ensure that signs
of degradation are detected in a timely manner. On the basis of the revised GALL criteria in
ISG-04 and the applicant’s'commitment to rely upon applicable codes and standards to develop
test procedures, the staff finds this enhancement to be acceptable. '

On the basis of its review of the fire protection and fire water system, the associated™
engineering report, and the operating experience, the staff determined that the fire protection
program is consistent with the GALL Report and that the exceptions and enhancement in the

Operating Exgerience : REURE

o . Sty et : S
The staff reviewed operating experience for the fire water system program. Trending data did -
not identify a need for improvement to this program. The applicant has incorporated industry
operating experience regarding the opening of "wet" fire protection systems. Operating

.experience shows that opening fire protection systems results in oxygenation of the water,

leading to increased corrosion of the pipe. - The applicant revised its quarterly test requirements
for fire protection systems such that they.will not open system piping during these tests. The
staff reviewed the results and confirmed that no significant aging of fire protectlon components
was identified in the review.

On the basis of its review of the above operating experience and on discussions with the .
appllcant's technical staff, the staff concludes that AMP B.1.10.2 adequately manages the
agmg eﬁects that have been observed at the appllcant s plant or at other nuclear plants

UFSAR SUDDIement

[

In Appendix A Sectlon A.2.1.10, of the LRA, the applicant provrded the UFSAR supplement for
the fire protection program. In Section A.2.1.11 the applicant provides the UFSAR supplement
for the fire water system program. The staff reviewed these sections and determined that the
information in the UFSAR supplements provides an adequate summary of the program
activities. The staff finds these sectlons of the UFSAR supplement sufficient.
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Conclusion

On the basis of its review and audit of the applicant’s program, the staff finds that those
elements of the program for which the applicant claimed consistency with the GALL Report
program are consistent with the GALL Report program. In addition, the staff has reviewed the
exceptions and enhancement to the GALL Report program and finds that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
functions will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21(a)(3).

The staff also reviewed the UFSAR supplements for this AMP and finds that they provide an
adequate summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.2.6 Reactor Vessel Integrity

Summary of Technical Information in the Application

The applicant credits the Reactor Vessel Integrity AMP with the monitoring of the fracture
toughness properties for the ferritic (low alloy steel) base metal and weld materials in the
ANO-2 RV. The applicant describes the Reactor Vessel Integrity AMP in Section B.1.21 of the
ANO-2 LRA and identifies that the AMP is consistent with the program attributes discussed in
GALL AMP XI.M31, “Reactor Vessel Surveillance,” with the following enhancement:

. The ANO-2 specimen capsule withdrawal schedule will be revised to withdraw and test a
standby capsule to cover the peak fluence expected through the end of the period of
extended operation.

Staff Evaluation

Criteria for the first 40 years are specified in 10 CFR Part 50, Appendix H (henceforth
Appendix H), “Reactor Vessel Materials Surveillance Program,” for monitoring changes in the
fracture toughness of ferritic materials in the reactor beltline region due to neutron irradiation
and the thermal environment. Appendix H requires that the surveillance program design and
withdrawal schedule for the RV surveillance capsules must meet the requirements of American
Society for Testing and Materials (ASTM) E-185, “Standard Practice for Conducting
Surveillance Tests for Light Water Cooled Nuclear Power Vessels.”

Regulatory Guide (RG) 1.99, Revision 2, “Radiation Embrittlement of Reactor Vessel Materials
(May 1988),” describes general procedures acceptable to the NRC staff for calculating the
effects of neutron irradiation embrittlement of the low-alloy steels used for light-water-cooled
RVs. Surveillance data from the Appendix H program are used in RG 1.99, Revision 2
calculations, if applicable. The surveillance data is monitored and trended in accordance with
RG 1.99, Revision 2, and RG 1.190, “Calculational and Dosimetry Methods for Determining
Pressure Vessel Neutron Fluence (March 2001)”. The fluence was calculated using the
methodology reported in the Babcock and Wilcox report BAW-2241P-A, Revision 1, “Fluence
and Uncertainty Methodologies,” which was published in April 1999. This methodology has
been approved by the NRC Division of Systems, Safety, and Analysis staff and meets the
uncertainty requirements of RG 1.190.
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The appllcant's description of the Reactor Vessel Integrity Program also demonstrates that the
program is designed and implemented in compliance with the requirements of ,
10 CFR Part 50, Appendix H, and ASTM E185-82, “Recommended Practice for Surverllance O
Tests for Nuclear Reactor Vessels”;'and discusses how the implementation of the AMP will be .~
used to provide inputs to the strUctural integrity assessments required under the requirements -.
of 10 CFR Part 50, Appendix G for upper shelf energy (USE) assessments and pressure- a
temperature (P-T) limit assessments, and the requirements of 10 CFR 50.61 for providing the
RV with adequate protection against pressurized thermal shock (PTS) events.! However, the =
applicant did not include a revised RV surveillance capsule withdrawal schedule for ANO-2 to °
account for the impact of additional neutron fluence exposure that would result from operating -
through the period of extended operation. The staff is imposing a license condition on the
Reactor Vessel Integrity Program to ensure that changes to the AMP, as madeto ' -~ =
accommodate the extended period of operation, will continue to be reviewed and approved by
the staff.. The details of this license condition are discussed in the staff's evaluation of the -
UFSAR Supplement summary description for this AMP, which follows directly after this section. -
With the addition of this license condition, the staff concludes that applicant’s Reactor Vessel
Integrity Program is consistent with GALL AMP XI.M31, and will continue to comply with the
requirements of 10 CFR Part 50, Appendrx H as amended by the llcense condmon and is
acceptable ' ‘ l ,

Operating Experience R R
The design of the RV Integrity Program was originally reported to the NRC in Combustion
Engineering Topical Report No. A-NLM-005, dated October 30, 1974 and the unirradiated,
baseline test data for the ANO-2 RV base metal and weld materials were reported to the NRC
in Combustion Engineering Topical Report No. TR-MCD-002, dated March 1976. This topical
report indicated that the ANO-2 RV Integrity Program was designed with the RV surveillance -
capsules identified as Capsules W83, W97, W104, W263, W277 and W284. To date, the .
applicant has removed two surveillance capsules, Capsules W97 and W104 from the ANO-2 -
RV in compliance with its 10 CFR Part 50, Appendix H, program. The applicant reported the .
test results for the plates and welds in the capsules to'the NRC in the followmg toplcal reports
A MARTAI NS
e Capsule W97 data reported ina Batelle Toplcal Report that was submltted to the NRC
in Arkansas Power and Light Company Letter No. 2CAN028503 (February 8, 1985).

. - Capsule W104 - data report in Babcock and Wilcox Topical Report BAW-2399,"
Analysis of Capsule W-104, Entergy Operatlons Inc Arkansas Nuclear One Unrt 2
R Power Plant (September 2001) RIS REDE I : o
The appllcant’s submlttal of these toplcal reports complled wrth the test data reportlng
requrrements of Sectnon lV of 10 CFR Part 50 Appendlx H. o Lot
Sectlon 4.2 of the ANO-2 LFtA demonstrates that the appllcant has approprlately consndered the
appllcable RV survelllance in the calculatlons for the TLAAs on neutron |rrad|atron

-

P T

The data from implementation of the Reactor Vesse! Integrity Program provide critical fracture
toughness data inputs for the applicant’s time-limited aging analyses (TLAAs) for USE, PTS, and
P-T limits. Refer the staff's evaluations in Section 4.2 of this SER on the related TLAAs on USE,
PTS, and P-T limits for the ANO-2 LRA.
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embrittlement, including the TLAAs for pressurized thermal shock (PTS) calculations, upper
shelf energy (USE) calculations, and pressure-temperature (P-T) limit calculations.

This complies with applicable evaluation criteria in Paragraph §(c))(2) of 10 CFR 50.61 for the
TLAA on PTS and in Paragraph §IV.A. of 10 CFR Part 50, Appendix G, for the TLAAs on USE
and P-T limits. The staff’s evaluations of the TLAAs on PTS, USE, and P-T limits are provided
in Section 4.2 of this SER.

On the basis of the review of the above operating experience, the staff concludes that AMP
B.1.21 will adequately manage the aging effects that have been observed at the applicant’s
plant or at other nuclear plants.

UFSAR Supplement

The applicant provides the following UFSAR Supplement summary description for the Reactor '
Vessel Integrity AMP in Section A.2.1.22 of the ANO-2 LRA:

The Reactor Vessel Integrity Program manages reduction of fracture toughness of
reactor vessel beltline materials to assure that the pressure boundary function of the
reactor vessel is maintained. The program is based on ASTM E-185-82, “Standard
Recommended Practice for Surveillance Tests for Nuclear Reactor Vessels,” and
includes an evaluation of radiation damage based on pre-irradiation and post irradiation
testing of Charpy V-notch and tensile specimens. Through the Reactor Vessel Integrity
Program, reports are submitted as required by 10CFR Part 50 Appendix H.

The applicant's UFSAR Supplement summary description for this AMP provides an acceptable
general description of the Reactor Vessel Integrity AMP and the RV surveillance capsule
withdrawal schedule for ANO-2 that is implemented as part of the AMP. However, the UFSAR
Supplement summary description for this AMP does not include the specific surveillance
capsule withdrawal schedule for the period of extended operation. The applicant has three
standby capsules (capsules 4, 5, and 6) which can be repositioned to address the applicant's
program enhancement. In RAI B.1.21-1, the staff requested that the applicant submit a specific
RV surveillance capsule withdrawal schedule through the end of the period of extended
operation for staff review and approval. In addition, the staff requested that the applicant revise
the UFSAR Table 5.2-12 accordingly.

In response to RAI B.1.21-1, the applicant stated that Capsule 3 is scheduled to be removed at
30 effective full power years (EFPY). The applicant estimated that this capsule will receive
approximately 4.9E19 n/cm? (E > 1.0 MeV) at 30 EFPY, which is slightly less than the expected
48 EFPY fluence of 5.0E19 n/cm? (E > 1.0 MeV) discussed in the ANO-2 LRA, Section 4.2.2.
As discussed in Section B.1.21 of the ANO-2 LRA, the ANO-2 specimen capsule withdrawal
schedule will be revised to withdraw and test a standby capsule to cover the peak fluence
expected through the end of the period of extended operation. As specified in Note (a) to
Table 5.2-12 in the ANO-2 LRA, if required, Capsules 4, 5, or 6 will be repositioned to address
the applicant’s program enhancement. Alternatively, Entergy may decide to delay the
withdrawal of Capsule 3 to cover the period of extended operation and would, at that time,
notify the NRC of the change to the withdrawal schedule as required by 10 CFR 50,

Appendix H.
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10 CFR Part 50, Appendix H, requires licensees to submit any proposed changes to their
withdrawal schedules to the NRC for review and approval. As mentioned, Table 5.2-12 of the
ANO-2 LRA contains a statement that says pnor to changing removal intervals, NRC approval
is requrred per 10 CFR 50 Appendlx H. ; \ o .

To ensure that thls requrrement wrll carry. fonNard after the ANO-2 operating Ilcense has been
renewed, the staff will impose the following ‘condition in the renewed license for ANO-2 that -
requires Entergy to submit any further changes to the survelllance capsule withdrawal schedule
for NRC review and approval:  * .. il :

All capsules in the reactor vessel that are removed and tested must meet the test
procedures and reporting requirements of ASTM E 185-82 to the extent practicable for"

- the configuration of the specimens in the capsule. Any changes to the capsule
withdrawal schedule, including spare capsules, must be approved by the NRC prior to
implementation. All capsules placed in storage must be maintained for future msertlon
Any changes to storage requrrements must be approved by the NRC -

Wrth the addutron of the license condltron the staff flnds that the applrcant's response to RAI
B.1.21-1 and the Reactor Vessel Integrity Program are acceptable, and considers this issue
closed.

: T .
Conclusron e IR SRR
The staff has revrewed the Reactor Vessel lntegnty Program as drscussed in Sectron B 1 21 of
the ANO-2 LRA. On the basis of its review of the applicant’s program and with the addition of
the license condition discussed above, the staff finds that those portions of the AMP for which
the applicant claims consistency with the GALL program are consistent with the GALL program.
In addition, the staff has reviewed the enhancements to the GALL program and finds that the
applicant has demonstrated that the effects of aging will be adequately managed so that the
intended functions will be maintained consrstent wrth the CLB for the period of extended
operatlon -as required by 10 CER 54 21(a)(3) N RN
The staff also reviewed the UFSAR Supplement summary descrlptlon for this AMP as
described in Section A.2.1.22 of the ANO-2 LRA, and finds that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d). -

3.0.3.2. 7 ‘Service Water Integnty

Summarv of Techmcal lnformatlon in the Appllcatlon

The applicant's service water integrity program is described in LRA Section B.1.24, “Service
Water Integrity.” In the LRA, the applicant stated that the program will be consistent with, but -
include exceptions and an enhancement to, GALL program XI1.M20, “Open-Cycle Cooling
Water System.” This AMP is credited with relying on surveillance and control techniques,
based on the recommendations of NRC Generic Letter 89-13, to ensure that the effects of.
aging on the service water system will be managed for the period of extended operation.

AN S ' .
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Staff Evaluation

During its audit and review, the staff confirmed the applicant’s claim of consistency with the
GALL Report. Details of the staff's evaluation of the audit and review are documented in the
ANO-2 Audit and Review Report.. Furthermore, the staff reviewed the exceptions and their
justifications, and the enhancement, to determine whether the AMP, with the exceptions and
enhancement, remains adequate to manage the aging effects for which it is credited.

In Appendix B, Section B.1.24, of the LRA, the applicant stated the exceptions to GALL AMP
XI.M20:

Element: 2: Preventive Actions
Exception: The SWIP components are lined or coated only as deemed necessary, they are
not all lined or coated.

Element: 5: Monitoring and Trending

Exception:  The frequency of inspections and testing is established according to results, the
frequency of these activities is not set to commence annually and during
refueling outages.

The applicant stated that the service water integrity program uses lining or coating on
components as deemed necessary, whereas GALL program XI.M20 requires the system
components to be constructed of appropriate materials, and lined or coated for protection of the
underlying metal components against aggressive cooling water environments. The applicant
stated that it has conducted various inspections of components over time and either upgraded
the material of the component such that no coating is required, or coated the components
requiring lining or coating. The staff reviewed the service water integrity program and finds that
this exception is acceptable. '

The applicant stated that the service water integrity program varies the frequency of inspections
and testing frequency according to results, whereas GALL program XI.M20 requires annual
testing and testing during refueling outages. The staff finds that the difference in inspection
and testing frequency is insignificant since aging effects typically manifest over several years.
The inspection frequencies are determined based on engineering evaluation of inspection
results and in accordance with the applicant’s commitments under GL 89-13. The staff finds
this exception to be acceptable.

In Appendix B, Section B.1.24, of the LRA, the applicant stated the enhancement to GALL AMP
X1.M20:

Element: 4: Detection of Aging Effects
Enhancement: The program will check for evidence of selective leaching during visual
inspections.

The GALL Report identifies the following criterion for the detection of aging effects program
element associated with the enhancement:

Inspections for biofouling, damaged coatings, and degraded material condition are
conducted.
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During the audit, the staff asked the applicant to provide the technical justification for
performing visual inspections without hardness testing to detect selective leaching. In its
response, the applicant stated that details on the enhancements to programs to manage loss of
material due to selective leaching are provided in clarification letter 2CAN010401, dated ~ " :
January 22, 2004. The applicant committed to provndmg these details pnor to the perlod of
extended operation. The staff finds this acceptable. - L

On the basis of its review of this AMP, the associated engineering report, and the operating -
experience, the staff determined that this'AMP is consistent with the GALL Report and that the
exceptlons and enhancement in the servuce water mtegnty program are acceptable .

Operating Experience =~ o :5::

The staff reviewed correspondence and reports dealing with the applicant's response to
GL 89-13 and subsequent activities related to the SW system. This included a sample of :
condltlon reports related to the SW system as well as perlodlc monrtormg and trendlng data

Dunng the audit, the staff noted that the LRA |nd|cates that minor through walI plpmg Ieaks :
have occurred and the service water components are routinely inspected to ensure loss of -
material and cracking will not degrade the ability of the 'service water system to performits
intended function. The staff asked the applicant to provide the type of inspection used to detect
the aging effects of loss of material and cracklng and the Justmcatron for the inspection method
[ETLEE FEE
Inits response the apphcant stated that detalls on the enhancements to programs to manage
loss of material due to selective leaching are provided in clarification letter 2CAN010401, dated
January 22, 2004. The applicant committed to providing these detalls pnor to the perlod of
extended operation. The staff finds this acceptable. . '

On the basis of the its review of the above operating experience and on discussions with the
applicant’s technical staff, the staff concludes that AMP B.1.24 adequately manages the aging
effects that have been observed at the applicant’s plant.

ttttt

UFSAR Supplement

In Appendix A, Section A.2.1.25, of the LRA, the applicant provided the UFSAR supplement for
the service water integrity program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary of the’ program actlvmes
The staff finds this sectlon of the UFSAFt supplement suffrcrent .

Tt o Hunse

Conclusion .

On the basis of its review and audit of the applicant’s program, the staff finds that those .
elements of the program for which the applicant claimed consistency with the GALL Report
program are consistent with the GALL Report program. In addition, the staff has reviewed the
exceptions and enhancement to the GALL Report program and finds that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended -~ -
functions will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21(a)(3).
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The staff also reviewed the UFSAR supplement for this AMP and finds that it provides an
adequate summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.2.8 Closed Cooling Water Chemistry Control Program

Summary of Technical Information in the Application

The applicant’s closed cooling water chemistry control program is described in LRA Section
B.1.30.2, “Closed Cooling Water Chemistry Control.” In the LRA, the applicant stated that the
program is consistent with, but includes exceptions to, GALL program XI.M21, "Closed-cycle
Cooling Water System”. This AMP is credited with monitoring and inspecting chemistry
parameters as preventive measures to manage loss of material, cracking, and fouling for closed
cooling water system components.

Staff Evaluation

During its audit and review, the staff confirmed the applicant’s claim of consistency with the
GALL Report. Details of the staff's evaluation of the audit and review are documented in the
ANO-2 Audit and Review Report. Furthermore, the staff reviewed the exceptions and their
justifications to determine whether the AMP, with the exceptions, remains adequate to manage
the aging effects for which it is credited.

The applicant states that it's closed cooling water chemistry control program includes
preventive measures that manage loss of material, cracking, and fouling for component cooling
water system components. These chemistry activities provide for monitoring and controlling
component cooling water chemistry using ANO-2 procedures and processes based on EPRI
TR-107396, “Closed Cooling Water Chemistry Guidelines.”

In Appendix B, Section B.1.30.2, of the LRA, the applicant stated the exceptions GALL AMP
XI.M21:

Element: 3: Parameters Monitored/Inspected
5: Monitoring and Trending
6: Acceptance Criteria
Exception:  The program only monitors chemistry parameters.

Element: 4: Detection of Aging Effects
Exception:  The program is a preventive program that claims no credit for the detection of
aging effects through performance and functional testing.

Element: 6: Acceptance Criteria

Exception:  The nitrite corrosion inhibitor concentrations are maintained within specified
limits, which allow for larger variance (1200 parts per million, or ppm - 4000 ppm)
than recommended (500 ppm - 1000 ppm) in EPRI TR-107396.

The GALL Report identifies the following criteria for program elements: (1) parameters
monitored/inspected, (2) monitoring and trending, and (3) acceptance criteria:
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(1) The AMP monitors the effects of corrosion by surveillance testing and inspection in -
accordance with standards in EPRI TR-107396 to evaluate system and component
performance. For pumps, the parameters monitored include flow and discharge and

- suction pressures. For heat exchangers, the parameters monitored include flow, inlet
and outlet temperatures, and differential pressure. =~ - . . - .-

(2) Performance and functional tests are performed at least every 18 months to
demonstrate system operability, and tests to evaluate heat removal capability of the ,
system and degradation of system components are performed every five years. .

(3) System and component performance test results are evaluated in accordance with the -
guidelines of EPRI TR-107396. Acceptance criteria and tolerances are also based on
system desrgn parameters and functrons : , a_ :

The staff determrned that EPRI TR- 107396 does not recommend equnpment performance and

functional testing for monitoring the effectiveness of a water chemistry control program.

Monitoring pump performance parameters is of little value in managing the effects of agingon -

long-lived, passive closed cooling water system components. EPRI TR-107396, Section 5.7, -

stated that performance monitoring is typically part of an engineering program,:which would not .

be part of water chemistry.- The report further stated that performance monitoring “...can be .

used to confirm that condltrons in the closed coollng water system are not degradrng heat

exchanger performance t

The staff fmds that this EPRI gurdance nelther requ:res nor negates performance monltorlng
The staff reviewed the applicant’s procedure on chemistry inspections of plant systems and
heat exchangers, and finds that implementation of this procedure enables the applicant to . ,
continue to confirm the effectiveness of the closed cooling water chemistry control program via
plant mspectlons -The staff flnds thls exceptlon to be acceptable .

The GALL Report |dent|f|es the followrng cntenon for the detectron of agrng effects program :
element assocrated with the exception taken :

. The extent and schedule of mspect|ons and testung, in accordance wrth EPRI T
TR-107396, assure detection of corrosion before the loss of intended function of the
component.” Performance and functional testing, in accordance with EPRI TR-107396, -

..ensures acceptable functioning of the.closed coollng water system or components
serviced by the closed cooling water_system. : : .

The staff reviewed the applicant’s implementation procedure which enables the applicantto.
confirm the effectiveness of the closed cooling water chemistry contro! program. Inspections
are performed when systems are opened for maintenance, when an adverse trend exists, or . -
when desired by the chemistry department.: The component cooling water heat exchangers are
inspected to assess the effectiveness of chemistry control every.time the heat exchangers are
put in wet lay-up. In the past three years, component cooling water heat exchangers have been
mspected more than erght times. These |nspectlons have been performed for many years.

The staff finds that agrng effects on passnve mechanlcal components in the closed coollng R
water system are adequately managed without reliance on performance and functronal testlng
Therefore the staff flnds this exceptlon to be acceptable : ; -

3-41



The GALL Report identifies the following criterion for the “acceptance criteria” program element
associated with the exception taken:

. Corrosion inhibitor concentrations are maintained within the limits specified in the EPRI
water chemistry guidelines for closed cooling water systems.

The staff noted that the applicant is currently drafting changes to a procedure to incorporate the
EPRI guidelines on nitrite corrosion inhibitor. The procedure will specify that nitrite inhibitor
concentrations are to be maintained in accordance with EPRI TR-107396.

By letter dated May 19, 2004, the applicant stated, in response to question B.1.30.2-5, that it
had revised its procedure to incorporate the EPRI guidelines on nitrite corrosion inhibitor.
Therefore, this is no longer an exception to the GALL program.

On the basis of the applicant's response, the staff finds this exception to no longer apply. The
staff confirms that the acceptance criteria program element is consistent with the GALL Report
with respect to nitrite corrosion inhibitor concentrations, and therefore, finds this to be
acceptable.

On the basis of its review of this AMP, the associated engineering report, and the operating
experience, the staff determined that this AMP is consistent with the GALL Report and that the
exceptions in the closed cooling water chemistry control program are acceptable.

Operating Experience

The operating experience review, performed by the applicant, did not identify any condition
reports or licensee event reports relating to chemical excursions in the systems covered under
the closed cooling water chemistry control program . Also, the condition report trending data
did not identify recurrent component degradation in the systems covered under this AMP. The
review of condition reports, condition report trending data, and interviews with the plant
technical staff confirmed the program requirements are effectively implemented.

On the basis of its review of the above operating experience and on discussions with the
applicant’s technical staff, the staff concludes that AMP B.1.30.2 adequately manages the
aging effects that have been observed at the applicant’s plant.

UFSAR Supplement

in Appendix A, Section A.2.1.32, of the LRA, the applicant provided the UFSAR supplement for
the water chemistry control — closed cooling water chemistry control program, which states that
the closed cooling water chemistry control program includes preventive measures that manage
loss of material, cracking, and fouling, as applicable, for component cooling water system
components. These chemistry activities provide for monitoring and controlling component
cooling water chemistry using procedures and processes based on EPRI TR-107396, “Closed
Cooling Water Chemistry Guidelines.”

During the audit, the staff noted that for the closed cycle cooling water system described in the
SRP-LR, Table 3.3-2, it is stated that "...The program relies on preventive measures to
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minimize corrosion by maintaining inhibitors and by performing non-chemistry monitoring -
consisting of inspection and nondestructive evaluations based 6n the guidelines of .
EPRI-TR-107396 for closed-cycle cooling water systems.” During the audit, in question-
B.1.30.2-7, the staff noted that the applicant neither referred to the inspections performed nor
specified the exceptions to GALL AMP XI.M21, "Closed-Cycle Cooling Water System" in LRA
Appendix A, Section A.2.1.32. The staff requested that the applicant revisethe LRA . . - .
Appendix A, Section A.2.1.32 to be consrstent wnth the GALL Report, Table 3 3-2, or jUStlfy its
acceptability (RAI B.1.30.2-1). o
In its response dated May 19, 2004, the applicant stated LRA Section B.1.30.2 provides
justification for the exceptions between the closed cooling water chemistry control program and
GALL AMP.XI.M21, including the exception for inspection and nondestructive evaluations;
therefore additional information is not required.- The applicant stated that the UFSAR -
Supplement, LRA, Appendix A, Section A:2.1 32 contalns a summary descnptlon of the
program as requrred by 10 CFR 50.54.21 (d) :

The staff revrewed the applicant's response and the UFSAR supplement and conflrms that it
provides an adequate summary description of the program, as identified in the SRP-LR UFSAR
supplement table and as requrred by 10 CFR 54 21(d)

Conclusron ‘ : o e :-x-' ot

On the basrs of its review and audlt of the appllcant’s program, the staff fmds that those
elements of the program for which the applicant claimed consistency with the GALL Report :
program are consistent with the GALL Report program. In addition, the staff has reviewed the
exceptions to the GALL Report program and finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended functions will be maintained
consistent with the CLB for the period of extended operation, as required by 10 CFR

54.21 (a)(3)

The staff also reviewed the UFSAR supplement for thls AMP and flnds that it provrdes an -
adequate summary descnptlon of the program as reqmred by 10 CFR 54. 21(d)

3.0.3.3 AMPs that are PIant-Specrflc
In Appendlx B of the LFlA the appllcant mducated that the followmg AMPs were plant specmc

Alloy 600 Agmg Management Program (B 1 1) , : :
Bolting and Torquing Activities Program (B.1.2) s LRI
Heat Exchanger Monitoring Program (B.1.12) . =
Inservice Inspection - Containment Inservice lnspectlon (Cll) Program (Bt 13)
Inservice Inspection - Inservice lnspectlon (lSl) Program (B 1 14)
Oil Analysis Program (B.1.17) .1 .

- Periodic Surveillance and Preventive Mamtenance Program (B 1. 18)

- Pressurizer Examinations Program (B. 1 19) :
System Walkdown Program (B.1 28) <
Wall Thinning Program (B.1.29) " -
Water Chemistry Contro! - Auxrllary Systems Water Chemlstry Control Program
(B.1.30.1)
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For AMPs that are not consistent with or not addressed by the GALL Report, the staff
performed a complete review of the AMPs to determine if they were adequate to monitor or
manage aging. The staff’s review of these plant-specific AMPs is documented in the following
sections of this SER.

3.0.3.3.1 Alloy 600 Aging Management Program

Summary of Technical Information in the Application

The applicant credits the Alloy 600 Aging Management Program with the management of the
cracking due to primary water stress-corrosion cracking (PWSCC) in Alloy 600 and Alloy 630
components and Alloy 52/152 and Alloy 82/182 welds not covered by the applicant’s Reactor
Vessel Head Penetration Program or by the Steam Generator Integrity Program. The applicant
discusses this program in Section B.1.1 of the ANO-2 LRA. The applicant’'s Reactor Vessel
Head Penetration Program, AMP B.1.20, is credited with the management of cracking of the
Alloy 600 RV head penetrations and the Steam Generator Integrity Program, AMP B.1.25, is
credited with the management of cracking of the Alloy 690 steam generator tubes and plugs for
the period of extended operation.

The applicant indicated that the Alloy 600 Aging Management Program is a plant-specific
program for the ANO-2 LRA and discussed the AMP in terms of the 10 program elements
recommended in NUREG-1800, “Standard Review Plan for Review of License Renewal
Applications for Nuclear Power Plants” (SRP-LR) and the ability of this program to manage the
applicable effects of aging. The applicant also included an applicable UFSAR Supplement
summary description for the Alloy 600 Aging Management Program in Section A.2.1.1 of the
ANO-2 LRA.

Staff Evaluation

The staff assessed the corrective actions, confirmation process, and administrative controls
program attributes of the Alloy 600 Aging Management Program as part of the staff’s
assessment of the applicant’s Quality Assurance Program, which is evaluated in Section 3.0.4
of this SER. The staff evaluation of the remaining program attributes for the ANO-2 Alloy 600
Management Program is given in the following evaluations.

[Program Scope] The scope of the Alloy 600 AMP includes the RCS piping, the pressurizer,
the reactor pressure vessel, and the steam generators. The staff concludes that the program
scope program attribute is acceptable because it includes ASME Code Class 1 Nickel-Alloy
base metal and weld components in the scope of the program, including those used in the
fabrication of the ANO-2 reactor vessel, pressurizer, RCS piping, and steam generator
systems.

[Preventive Actions] The applicant stated that no actions are taken as part of this program to
prevent aging effects or mitigate aging degradation. In RAI B.1.1-2, the staff noted that several
preventive actions and common industry practices have been used to manage Alloy 600/82/182
PWSCC, and requested that the applicant provide a description of any preventive actions
and/or water chemistry monitoring programs that ANO-2 is currently implementing that may be
used to address the Alloy 600/82/182 cracking issue.
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In response to RAI B.1.1-2, the applicant stated that ANO-2 has taken preventive actions to
address the Alloy 600/82/182 cracking issue, however, these actions are not part of the Alloy .
600 Aging Management Program. Various Alloy 600 pressurizer heater sleeves, instrument
nozzles, and hot leg instrument nozzles have been repaired due to PWSCC. The repairs -
involve one of two methods, both of which remove Alloy 600 material from a pressure boundary
function. ‘One repair method replaces the Alloy 600 nozzles with Alloy 690 nozzles while the
other utilizes no nickel-based alloy material in a pressure boundary role (i.e., the repairs involve
installation of mechanical nozzle seal assemblies).” Alloy 690 is an industry standard for
replacement of Alloy-600 components.*In addition, the ANO-2 Water Chemistry Control -
Program controls contaminants known to contribute to PWSCC. As described in Section .
B.1.30.3 of the LRA, the ANO-2 anary Water Chemrstry Control Program is based on EPRI
TR- 105714 : o 3 :

The appllcant concludes that ANO-2 does take preventive actions to mitigate degradation ot
Alloy 600 components and Alloy 82/182 filler welds. - Actions that are taken are consistent with
industry practice and include maintenance of stringent water chemistry controls in accordance
with industry accepted guidelines and replacement of faulty Alloy 600/82/182 components with
materials significantly less susceptibie to PWSCC The staff finds the response acceptabte and
consrders this issue closed. T S o :

[Parameters Monrtored or Inspected] The applrcant stated that the Alloy 600 Aglng : :
Management Program monitors the effect of PWSCC cracking using the examination.and - -
inspection requirements of the ASME Code, Section Xl. The aging effects monitored by the
Alloy 600 Aging Management Program are ‘consistent with those evaluated and accepted by the
staff in Sections 3.1.2.1.1, 3.1.2.1.8, and 3.1.2:1.4 of this SER. The aging effect monitored by
the Alloy’ 600 Aglng Management Program (i.e., cracklng) is therefore acceptable to the staff.

SR SO RN
[Detection of Aging Effects and Monitoring and Trendlng] The appllcant stated that the AIloy
600 Aging Management Program will detect cracking by PWSCC prior to loss of component
intended function. Selected Alloy 600, Alloy 52/152 and Alloy 82/182 locations receive :
examination in accordance with the requirements of the ASME Code, Section Xi. The applicant
stated that pressure measurement, vent, upper level, and temperature nozzles, heater sheaths,
heater sleeves,; and end plugs will receive visual examination (VT-2) from the exterior of the
vessel in accordance with the requirements of the ASME Code, Section XI, Examination
Category B-P. 'In RAl B.1.1-3, the staff noted that for many of these components the Alloy 600
pressure boundary welds are covered by insulation.Service experience has shown that early
indications of through-wall leakage (e.g., boric acid on the component surface) are very difficult
to detect when VT-2 examinations are performed with the insulation in-place. The staff . -
requested that the applicant provide justification for not removing insulation'when performing .
VT-2 examinations on the components mentioned above. The staff also requested that the :
applicant provide the frequency of inspection and the results of any volumetnc non-destructlve

- examination that has been performed

In response to RAI B.1.1-3, the appllcant stated that as descnbed in Sectron B1.1 4 on page
B-12 of the'LRA, the ANO-2 pressurizer heater and small-bore nozzles are visually inspected in
addition to the ASME Code, Section XI, Examination Category B-P inspections. Insulation is
removed if required to allow for bare metal examination of an area 360 degrees around the
small nozzles and penetrations for evidence of boric acid residue. The inspections are
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performed each refueling outage. The staff finds the response acceptable and considers this
issue closed.

In the Alloy 600 Aging Management Program under the program attribute, “Detection of Aging
Effects,” the applicant states that guidance from the MRP in conjunction with the PWR owners
groups will be used to identify critical locations for inspection and augmentation of existing 1SI
inspections at ANO-2 where appropriate. In RAl B.1.1-4, the staff requested that the applicant
identify the date that ANO-2 commits to submit, for review and approval, an augmented aging
management program that includes all recommendations from the industry’s strategic plan, and
meets the 10 elements in accordance with the guidance in NUREG-1800, Appendix A.1, “Aging
Management Review - Generic,” Table A.1-1, “Elements of an Aging Management Program for
License Renewal.” The staff noted that the date must be prior to the period of extended
operation. The staff also noted that this commitment should be documented in the UFSAR.

In response to RAI B.1.1-4, the applicant stated that PWSCC of nickel-based alloys is a current
license term issue. The applicant stated that issues that are relevant to current plant operation
will be addressed by the existing regulatory process within the present license term rather than
deferred until the time of license renewal. With regard to updating the UFSAR, the applicant
stated that a commitment will be added to the UFSAR supplement. During development of the
ANO-2 Alloy 600 Aging Management Program, the applicant stated that guidance developed by
the EPR!I MRP for the selection, inspection, and evaluation of nickel-based alloy components
will be considered.

In RAI B.1.1-1, the staif requested that the applicant confirm that all of the components listed in
the Alloy 600 Aging Management Program are covered under the ISI requirements of Section
Xl of the ASME Code. The staff also requested that the applicant identify any components that
are not covered by the ASME Code, Section X! ISI requirements. In addition, the staff
requested that the applicant provide a complete description of the proposed inspections
including a technical justification for the inspection method and frequency for any components
that are identified.

In response to RAI B.1.1-1, dated July 22, 2004 (refer to Entergy Letter No. 2CAN070405), the
applicant stated that all nickel-based alloy items listed in Section B.1.1 of the LRA are included
in the ANO-2 ISI.Program with the exception of the thermal sleeves, the cladding on the
pressurizer lower head, the RV lower shell and head, and the steam generator tubesheet, the
steam generator channel head divider plate and primary nozzle rings, and the pressurizer
heater support plates and heater support plate brackets. The applicant contends that the items
that are inspected as part of the ANO-2 IS Program have a greater susceptibility to PWSCC
due to physical configuration or operational conditions (e.g., temperature) than those listed
above, and the items listed above that are not volumetrically or visually inspected are bounded
by the items that receive examinations in accordance with the ASME Code, Section Xl. The
applicant acknowledges that the EPRI Materials Reliability Project (MRP) in conjunction with the
PWR owners groups is developing a strategic plan to manage PWSCC of nickel-based alloy
components, and states that guidance developed by the MRP and the owners groups will be
used to identify the need for augmenting existing IS| inspections at ANO-2 where appropriate.

The applicant also provided the following supplemental response to RAI B.1.1-1 in Entergy
Letter No. 2CAN090402, dated September 10, 2004:
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Primary water stress corrosion cracking (PWSCC) of nickel-based alloys is a current
~ license term issue. As such, interaction between Entergy and the NRC Staff is ongoing
“to 'develop a program to manage the effects of aging due to this mechanism. In
accordance with the statements of consideration, issues that are relevant to current
plant operation are addressed by the existing regulatory process within the present .
license term rather than deferred until the time of license renewal. Consequently, the
existing regulatory process provides assurance that aging effects caused by PWSCC of
: nickel-based alloys will be adequately. managed during the period of extended operation.
.~.Consistent with all programs credited for license renewal at ANO-2, the Alloy-600 ...
E J‘Program will be available on-site for NRC review. 'In addition, as requested by the NRC
- Staff, a description of the program will be submitted to the NRC for review and approval.
The submlttal date will be atleast 24 months pnor to the perlod of extended operatlon

' ,»"-
I o

The appllcant’s descnptlons for the Alloy 600 AMP as discussed i in Sectlon B.1.1 of the ANO-2
LRA and in the applicant’s responses to RAl B.1.1-1.dated July 22, 2004, and September 10 ‘
2004, clarify two important attributes for the ‘Alloy 600 AMP: o L

4, The applicant will participate in the EPRI-MRP’s studies on PWSCC of ASME Code
Class 1 Nickel-Alloy components and will use the guidance developed by the EPRI-MRP
and the owners groups to identify the need for augmentlng exnstlng ISI mspectnons at -

' ANO-2 where appropriate. ST : -

5. The appllcant has commltted to submlttlng an inspection plan for the ANO 2 ASME
Code Class 1 Nickel-Alloy components to the staff for review and approval at least 24
months’ pnor to entenng the penod of extended operation for the unlt o S !

The staff has conflrmed that the apphcant manages PWSCC of the ANO-2 upper reactor vessel

(RV) head penetration nozzles in accordance with a NRC-approved program that complies with

the applicable augmented inspection requirements of NRC Order EA-03-009. This program is

implemented through the applicant’s Reactor Vessel Head Penetration Program.- The staff has
also confirmed that the appllcant plans to manage PWSCC of Nickel-Alloy base metal and weld
components'in the pressurizer system in accordance with.commitments made in the applicant’s
response to NRC Bulletin 2004-01, Inspection of Alloy 82/182/600 Materials Used in the .
Fabrication of Pressurizer Penetrations and Steam Space Piping Connections at Pressurized -
‘Water Reactors (May 28, 2004). This response is provuded in Entergy Letter No. OCAN070404
dated July 27, 2004. \ : ,

For the remaining ASME Code Class 1 Nickel-Alloy components, the EPRI MRP's initiatives on
PWSCC of ASME Code Class 1 Nickel-Alloy components are being performed to assess the -
need to implement augmented inspection of the components beyond those currently required
by Section Xl of the ASME Code, as invoked. by 10 CFR 50.55a.' The staff concludes that this -
is an acceptable process for managing aging in these components, because: (1) Entergy will .-
apply acceptable industry guidelines that will ensure that only those inspections will be used
that are capable of detectlng degradation prior. to a loss of component intended function,: @it
will allow the staff to review the applicant’s inspection plans for these components as based on
the industry recommendations, and (3) it will provide the staff an opportunity to resolve with the
applicant any issues that may potentially anse W|th the mspectlon plan o P
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Records of the inspection program, examination and test procedures, examination/test data,
and corrective actions taken are maintained in accordance with the requirements of ASME
Section Xl, Subsection IWA. The staff finds this approach acceptable since the ASME Code
requires that the applicant maintain inspection records, and the corresponding corrective
actions.

Based on the applicant’s commitments for performing augmented inspections of the Alloy
82/182/600 materials used in the fabrication of the ANO-2 upper RV head penetration nozzles
and pressurizer penetration nozzles and steam space piping components, and the applicant’s
commitment to submit an inspection plan for NRC review and approval 24 months prior to the
entering the period of extended operation for the remaining Nickel-Alloy components, the staff
concludes that the Detection of Aging Effects and Monitoring and Trending program attributes
are acceptable. To obtain NRC staff approval of its proposed inspection plan regarding Nickel -
Alloy components prior to entering the period of extended operation for ANO-2, the applicant
must submit a license amendment request. After the NRC staff’'s approval of the inspection
plan, any future changes to the inspection plan will be evaluated in accordance with 10 CFR
50.59.

[Monitoring and Trending] Records of the inspection program, examination and test
procedures, examination/test data, and corrective actions taken are maintained in accordance
with the requirements of ASME Section XI, Subsection IWA. The staff finds this approach
acceptable since the ASME Code requires that the applicant maintain inspection records, and
the corresponding corrective actions.

[Acceptance Criteria] The applicant stated that the acceptance standards specified in IWB-
3500 will be applied to component locations that receive ASME Section X! volumetric, surface,
and visual examinations. The applicant also stated that the acceptance criteria for visual
inspections require that cognizant members of the system engineering, quality control and
design engineering departments review the inspection results for indications of leakage. [f
abnormalities are identified, a condition report is issued. All through-wall pressure boundary
leakage must be corrected prior to plant start-up. The staff notes that for the ASME Code
Class 1 Alloy 600 components within the scope of the applicant’s Alloy 600 Aging Management
Program, the results of these industry initiatives may include recommendations for
implementing more stringent alternative acceptance criteria to those currently required by
Section XI of the ASME Code. These actions are consistent with current industry practices and
the staff finds this to be acceptable.

[Operating Experience] The applicant stated that the Alloy 600 Aging Management Program is
a new program for which there is no specific operating experience for ANO-2. The staff is
aware of several reported cases of degradation in Alloy 600 weld components of other U.S.
PWREs, including several reported cases of degradation in other Combustion Engineering (CE)
Nuclear Steam Supply Systems (NSSS) design units. Specifically, PWSCC has been reported
in Alloy 82/182 J-groove welds that are used to join Alloy 600 small bore nozzles to
CE-designed pressurizers, steam generators, and/or hot legs. In RAIl B.1.1-5, the staff noted
that it is important for the applicant to review relevant industry service experience and
incorporate lessons learned into the Alloy 600 program. Therefore, the staff requested that the
applicant discuss what industry initiatives it plans to follow in order to incorporate experience
related to Alloy 600 into the ANO-2 Alloy 600 AMP. -
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In response to RAI B.1.1-5, the applicant stated that, as defined in the Standard Review Plan
(NUREG-1800), the Operating Experience program element describes the operating
experience of the aging management program, including past corrective actions resulting in
program enhancements or additional programs." Therefore, the applicant concluded that, as a
new program, the ANO-2 Alloy 600 Aging Management Program has no relevant operating
experience as defined in NUREG-1800. The applicant repeated its statement that guidance
developed by the EPRI MRP and the PWR owners groups will be used to identify critical
locations for inspection and augmentatron of extstrng lSI mspectrons at ANO-2 where
‘appropriate. RN
‘ J"f“v.' .

However, there is current generic operating experience that is applicable to the detection of
PWSCC in the Alloy 82/182/600 components of the ANO-2 RCPB. These operating experrence
events that are discussed in NRC Order EA-03-009, and in NRC Bulletin 2004-01. The -
applicant is using its commitments made in response to the augmented inspection -
requirements of NRC Order EA-03-009 and Revision 1 of the Order and the Reactor Vessel
Head Penetrations Program as the basis for. managing PWSCC in the ANO-2 upper RV head
penetration nozzles. These commitments are discussed and evaluated in Section B.1.20,.. -
Reactor Vessel Head Penetration, of this SER. . "The applicant is using its commitments that
were made in response to NRC Bulletin 2004-01' as the basis for managing PWSCC in the
ANO-2 pressurizer penetration nozzles. These commitments are identified in Entergy Letter -
No. 0CAN070404, Response to NRC 2004-01:Regarding Inspection of Alloy 82/182/600
Materials Used in Pressurizer Penetrations and Steam Space Piping Components (July 27,
2004), and include a commitment to perform bare-metal visual examinations of the NickeI-Alloy
components in pressurizer penetrations during subsequent refuelmg outages startrng with-
refuelrng outage No. 17 in Sprrng 2005. :

The staff concludes that the Operatrng Expenence program attnbute for the Alloy 600 Agrng
Management Program is acceptable because the applicant has addressed the safety
implications of the generic operating experience and has used the experience to augment the :
inspection program for the upper RV head penetration nozzles, as required by NRC Order EA-
03-009 and for Nickel-Alloy pressunzer penetratron components as recommended in NRC
Bulleting 2004-01. ERRTE ‘ .

UFSAR SuoDlement

The applrcant provides the followrng Updated Frnal Safety Analysrs Report summary descnptron
for the Alloy 600 Aging Management Program in Sectron A2.1.1. of the ANO-2 LRA

This program will manage aging effects of alloy 600/690 ltems and alloy 52/1 52 and
82/182 welds in the reactor coolant system that are not addressed by the Reactor . .
Vessel Head Penetration Inspection Program, Section A.2.1.21, and the Steam .-
Generator Integrity Program, Section A.2.1.26. This program will detect cracking from
primary water stress corrosion cracking (PWSCC) by using the examination and
inspection requirements specified in ASME Section XI. The Alloy 600 Aging
Management Program will be mrtrated pnor to the perrod of extended operatron

- The applicant also provrded the followrng revrsed FSAR Supplement summary descrrptron forki

the Alloy 600 Aging Management Program in Entergy Letter No. 2CAN090403, dated o
September 23, 2004: .
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A21.1 Alloy 600 Aging Management Program

This program will manage aging effects of alloy 600/690 items and alloy 52/152 and -
82/182 welds in the reactor coolant system that are not addressed by the Reactor
Vessel Head Penetration Inspection Program, Section A.2.1.21, and the Steam
Generator Integrity Program, Section A.2.1.26. This program will detect cracking from
primary water stress corrosion cracking (PWSCC) by using the examination and
inspection requirements specified of ASME Section XI, as augmented by commitments
made in response to NRC correspondence. The Alloy 600 Aging Management Program
will be initiated prior to the period of extended operation.

For the CLB for ANO-2, the applicant has proposed some augmentation of the ASME Section
X1 1SI requirements for ASME Code Class 1 Nickel-Alloy components. The staff has confirmed
that the applicant has committed to implementing the augmented inspection requirements of
NRC Order EA-03-009 and Revision 1 of the Order for inspections of the upper RV head and its
penetration nozzles. ‘ For the period of extended operation, the applicant will implement these
requirements and manage PWSCC in the ANO-2 upper RV head penetration nozzles through
implementation of the Reactor Vessel Head Penetrations Program. These requirements and
commitments are discussed and evaluated in Section B.1.20, Reactor Vessel Head
Penetration, of this SER. The staff has also confirmed that the applicant is using its -
commitments that were made in response to NRC Bulletin 2004-01 as the basis for managing
PWSCC in the ANO-2 pressurizer penetration nozzles. These commitments are identified in
Entergy Letter No. 0CAN070404, Response to NRC 2004-01 Regarding Inspection of Alloy
82/182/600 Materials Used in Pressurizer Penetrations and Steam Space Piping Components
(July 27, 2004), and include a commitment to perform bare-metal visual examinations of the
Nickel-Alloy components in pressurizer penetrations during subsequent refueling outages,
starting with refueling outage No.. 17 in Spring 2005. These commitments comply with
augmented inspection requirements of NRC Order. EA-03-009 and conform to the staff’s
recommendations for augmented examinations of pressurizer penetration nozzles and steam
space piping components, as recommended in NRC Bulletin 2004-01.

The staff has also confirmed that the applicant has committed to submit the inspection plan for
the Alloy 600 Aging Management Program to the staff for review and approval at least 24
months prior to entering the period of extended operation for ANO-2 and has incorporated this
commitment into the Commitment Tracking List for the ANO-2 LRA, as specified in Entergy
Letter No. Letter No. 2CAN090402, dated September 10, 2004. Based on the FSAR
Supplement Summary description for the Alloy 600 Aging Management Program and the
applicant's commitments for augmented inspections of the upper RV head penetration nozzles
and pressurizer penetration nozzles and for submittal of the inspection plan for the AMP, the
staff concludes that the revised FSAR Supplement summary description for the Alloy 600 Aging
Management Program is acceptable.

Conclusion

The staff has reviewed the Alloy 600 Aging Management Program, as discussed in Section
B.1.1 of the ANO-2 LRA. On the basis of its review of the applicant’s program including the
applicant's commitment to request NRC staff review and approval of the Nickel-Alloy inspection
program, the staff finds that the program adequately addresses the 10 program elements
defined in Branch Technical Position (BTS) RLSB-1 in Appendix A.1 of the SRP-LR, and that
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the program will adequately manage the aging effects for which it is credited so that the
intended functions will be maintained consistent with the CLB for the penod of extended
operation, as requrred by 10 CFR 54 21(a)(3) : :

The staff also reviewed the UFSAR Supplement summary descrrptron for thls AMP as
described in Section A.2.1.1 of the ANO-2 LRA, and finds that it provides an adequate
summary descrrptron of the program, as requrred by 10 CFR 54.21(d).

3 0.3. 3 2 Bolting and Torqumg Actrvrtres Program e

Summarv of Technical Information in the Applrcatron

The applicant described its Bolting and Torquing Activities Program in Section B.1.2of - - -
Appendix B to the Application. Itis a plant-specific program in ANO-2.  The applicant stated.
that this program relies on recommendations for a comprehensive bolting integrity program, as
delineated in the Electric Power Research Institute EPRI NP-5067, “Good Bolting Practices.”- -
This program also relies on industry recommendations for comprehensive bolting maintenance,
as delineated in EPRI TR-104213, “Bolted Joint Maintenance & Applications Guide,” for, . - .
pressure retaining bolting. The applicant stated that a similar program based on EPRI NP-5067
and EPRI TR-104213 has previously been evaluated and approved by the NRC as documented
in NUREG-1743, “Safety Evaluation Report Related to the License Renewal of Arkansas
Nuclear One, Unit 1.”

Staff Evaluation

The staff evaluation of the ANO-2 Bolting and Torquing Activities Program focused on how the
program manages the aging effect through effective incorporation of the following ten . -~
attributes: program scope, preventive or.mitigative actions, parameters monitored/inspected,
detection of aging effects, monitoring and trending, acceptance criteria, corrective actions,
confrrmatron process admrnrstratrve controls and operatlng experrence :

"("'lﬂ

f[Program Scope] The applrcant stated that the program covers bolting i in hlgh temperature
systems and in applrcatlons subject to srgmfrcant vibration as determrned dunng agrng
management review. e S o

In RAI B 1.2-1, the staff requested that the appllcant clarrfy whether the program covers all
bolting within the scope of license renewal, greater than or smaller than 2-inch diameter,
including safety-related bolting, bolting for.NSSS component supports, bolting for other -
pressure retaining components, and structural bolting. The staff requested that the appllcant ~
provide assurance that the recommendations and guidelines for the plant-specific bolting .
program conform to industry’s technical guidelines:; By letter dated April 6, 2004, the applrcant
stated that the Bolting and Torquing Activities Program applies to closure bolting for
components subject to aging management review in high temperature systems and in
applications subject to significant vibration.: iThus, it applies to safety-related bolting, nonsafety-
related bolting, and bolting for pressure retaining components. ' It does not apply, however, to .
bolting for NSSS components supports and structural bolting. - The programs managing aging
effects of component supports and structural bolting are listed in the tables in LRA Section 3.5,
Structures and Component Supports. In addition, the applicant stated that the program covers
both larger than and smaller than or equal to 2-inch diameter bolting.
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The applicant reiterated the statement in GALL XI.M18, Bolting Integrity, “The industry’s
technical basis for the program for safety-related bolting and guidelines for material selection
and testing, bolting preload control, inservice inspection (ISl), plant operation and maintenance,
and evaluation of structural integrity of bolted joints, are outlined in EPRI NP-5769, with the
exceptions noted in NUREG 1339. For other bolting, this information is set forth in EPRI
TR-104213.” Also, EPRI NP-5769 states that EPRI NP-5067, Good Bolting Practices, satisfies
the industry’s need for guidance on assembly of bolted joints. In ANO-2 LRA, EPRI NP-5067
and EPRI TR-104213, Bolted Joint Maintenance & Application Guide are utilized as guidance in
the Bolting and Torquing Activities Program. Based on the above, the staff considered that the
gu1delmes utilized for the Bolting and Torquing Activities Program reflect industry practice. RAI
B.1.2-1 is, therefore, closed.

[Preventive Actions] The applicant stated that preventive actions include proper selection of
bolting material and the use of the appropriate lubricants and sealants in accordance with the
guidelines of EPRI NP-5067. Initial inspection of bolting for pressure retaining components
includes a check of the bolt torque and uniformity of the gasket compression after assembly.
Hot torque checks are not applied to all bolted closures within the scope of this program, but
are procedurally controlled if vendor-recommended or if determined necessary on a case-by-
case basis. The staff considered the preventive actions taken by the applicant to be adequate
in preventing the aging effect of loss of mechanical closure integrity, due to loss of preload or
vibration, and are, therefore, acceptable.

[Parameters Monitored/Inspected] The applicant stated that torque values are monitored when
the bolted closure is assembled. Maintenance personnel visually inspect components used in
the bolted closures to assess their general condition during maintenance.

In RAI B.1.2-2, the staff requested the applicant to discuss the specifics of the conditions of the
closure bolting to be inspected, and to explain why torque values are the only parameters to be
monitored. The staff also requested the applicant to provide details of the methods of its visual
inspection, and explain why inspection techniques other than visual inspection are not included
in the program. By letter dated April 6, 2004, the applicant stated that under the Bolting and
Torquing Activities Program, loss of mechanical closure integrity is managed by proper torquing
during assembly of the bolted closure. The program is a preventive program rather than an
inspection program to detect the effects of aging. Visual inspections to manage the effects of
aging are not included in this program. Instead, as described in LRA Section B.1.2 under
Parameters Monitored/Inspected, maintenance personnel visually inspect components used in
the bolted closures to assess their general condition during maintenance. Prior to assembly,
the mating surfaces and bolting components are inspected for manufacturing defects, galls,
spurs, or dirt. After assembly; the closure is inspected for uniformity of gasket compression,
proper thread engagement and proper locking tab installation. The applicant stated that torque
values are the only parameters specified to be monitored because the aging effect being
managed is loss of mechanical closure lntegnty due to loss of pre-load, not loss of material. If
loss of material is an aging effect requiring management for the same bolted closures, it is -
managed by another program such as System Walkdown or Boric Acid Corrosion Prevention
Program. The staff considered the applicant’s response to be adequate in explaining how the
mating surfaces and bolting components are inspected prior to and after assembly, and why
torque values are the only parameters to be monitored. RAI B.1.2-2 is, therefore, closed
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[Detection of Aging Effects] As stated earlier, the program is a preventive program, not an
inspection program for detecting the effects of aging ‘Preventive actions under the program
prevent loss of mechanical closure mtegrlty

There was no dlscussmn in LFiA as to what aging effects/mechanisms requiring management
are included under the aging effect of loss of mechanical closure integrity. In RAI B.1.2-3, the".
staff requested that the applicant provide a detailed description of the aging effects which .
attribute to loss of mechanical closure integrity, and to discuss how the aging management
program is expected to manage them. The staff also requested that the applicant ensure that,
as delineated in GALL XI.M18, Bolting Integrity, the inspection requirements of the ASME. - - "
Code, Section Xl, are met. By letter dated April 6, 2004, the applicant stated that loss of
mechanical closure integrity is the aging effect caused by loss of preload due to high
temperature or vibration. If loss of material is an aging effect requiring management for the . ..
same bolted closures, it is managed by another program such as System Walkdown or Boric -
Acid Corrosion Prevention Program. The GALL program XI.M18, “Bolting Integrity,” stipulates
the inservice inspection requirements of the ASME Code, Section Xl." These ISI requirements
are included in the ANO-2 Inservice Inspection Program for Class 1, 2, and 3 bolted closures. -
However, these inspection requirements are focused on identifying the aging effect of cracking.
Since cracking is not an aging effect requiring management for Non-Class 1 bolted closures,
the applicant stated that the Inservice Inspection Program was not credited as an aging '
management program for the ASME Class 2 and 3 bolted closures. The applicant also stated
that inspection requirements of ASME Code, Section XI, will continue to be met as required by
10CFR50.55a during the period of extended operation. The staff considered the applicant’s :.
response to be adequate in explaining the difference between the Bolting and Torquing
Activities Program and the GALL XI.M18, Bolting Integrity, and in ensuring that.inspection
requurements of ASME Code, Section Xi, will contnnue to be met. RAI B.1.2- 3 is, therefore
closed. : e :
[Monitoring and Trending] The applicant stated that torque values are monitored during the bolt
torquing process. Trending is not applicable to this program. The ANO-2 Corrective Action " .
Program applies. This provides assurance that trends entailing repeat failures to meet . .-
acceptance criteria wull be identified and addressed wrth appropriate correctlve actions T

PRUAR S
in RAI B. 1 2 4, the staff requested the applicant to dISCUSS the details of the inspection : :
schedule and its basis. By letter dated April 6, 2004, the applicant stated that under the Bolting
and Torquing Activities Program, loss of mechanical closure integrity is managed by proper.
torquing during assembly of the bolted closure. ‘The applicant stated that visual inspections to-
find evidence of aging effects are not performed under this program, thus there is no frequency
to be provided. The staff considered the applicant’s response to be adequate in explaining why
there is no inspection frequency involved in the Bolting and Torquing Activities Program, as -
versus to the Inservice Inspection Program included in GALL XI. M18 Bolting lntegrity RAI
B.1.2-4 s, therefore closed ; .

[Acceptance Cntena] The applicant stated that acceptance cntena are provrded in srte
procedures. Typical criteria are that mating surfaces are smooth and free of major defects:.
Other criteria include proper and adequate thread engagement and use of appropnate torque
values. - . L .
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To ensure that mating surfaces perform their intended function as a pressure retaining
boundary, the staff requested in RAI B.1.2-5 that the applicant enhance the criteria by requiring
that the surfaces be thoroughly inspected, for potential aging effects, such as corrosion, -
cracking, and/or leaking. This includes identification of all relevant indications and signs of
degradation at the surfaces. By letter dated April 6, 2004, the applicant stated that under the
Bolting and Torquing Activities Program, loss of mechanical closure integrity is managed by
proper torquing during assembly of the bolted closure. As discussed in its response to RAI
B.1.2-2, the applicant stated that the inspection of mating surfaces under this program is an
inspection for manufacturing defects, galls, spurs, or dirt prior to assembly of the bolted closure.
Management of aging of component mating surfaces to ensure that they perform their intended
function as a pressure retaining boundary is performed by the program which manages aging of
the component itself. The staff considered the applicant’s response to be adequate in defining
the acceptance criteria of the program, which is the smoothness of the mating surfaces and the
proper torque values. RAIl B.1.2-5 is, therefore, closed.

[Operating Experience] The applicant stated that the ANO-2 Bolting and Torquing Activities
Program is the same program credited for ANO-1 license renewal. ANO bolting and torquing
practices were evaluated during NRC review of the ANO-1 LRA. . On the basis of the review,
the NRC staff found that the Bolting and Torquing Activities Program, which is part of the CLB,
will continue to be adequate to assure that threaded joints will perform their intended functions
during the penod of extended operation.

The applicant stated that repetitive occurrences of deficient bolting and torquing activities are
identified by the ANO staff. Corrective actions are established to address deficient conditions
regarding torquing of mechanical fasteners and to preclude their recurrence. The applicant
stated that this operating experience demonstrates that the Bolting and Torquing Activities
Program will provide assurance that the aging effects associated with bolted closures will be
managed such that applicable structures and components will continue to perform their
intended functions consistent with the current licensing basis for the period of extended
operation. In RAI B.1.2-6, the staff requested that the applicant elaborate on the types of
repetitive occurrences of deficient bolting and torquing activities, and how the deficiencies were
dispositioned. By letter dated April 6, 2004, the applicant stated that in 1998 the ANO staff
identified repetitive occurrences of improper torquing requirements resulting from inadequate
personnel work practices, evidenced by leaking connections. Corrective actions, such as
procedure changes and training were taken to address the deficient conditions and to preclude
their recurrence. The applicant stated that independent verification of proper torque values was
also added to work instructions. Subsequent trending data revealed the corrective actions were
effective in precluding the identified conditions. The staff considered the applicant has -
adequately identified the cause of the earlier deficient bolting and torquing practice, and has
properly implemented the corrective actions. RAl B.1.2-6 is, therefore, closed. ,

The staff considered the applicant’s operating experience to be an asset to the Bolting and
Torquing Activities Program in managing the loss of mechanical closure integrity. This
operating experience will help minimize recurrence of deficient conditions of closure bolting,
and thus provide assurance that the aging effects associated with bolted closures will be
managed such that applicable structures and components will continue to perform their
intended functions consistent with the current licensing basis for the period of extended
operation.
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UFSAR Supplement

»
- o

The Bolting and Torquing Actrvrtles Program manages the loss of mechanical closure rntegnty
for bolted connections and bolted closures in high temperature systems and in applications
subject to significant vibration. The program relies on recommendations for a comprehensive
bolting integrity program, as delineated in the Electric Power Research Institute EPRI NP-5067,
Good Bolting Practices. The program also relies on industry recommendations for
comprehensive bolting maintenance, as delrneated in the EPRI TR-104213, Bolted Jornt
Marntenance & Applrcatrons Guide. ST - :

-

Conclusron

Based on the information provided by the applicant the staff finds that the Bolting and Torquing
Activities Program is adequate for managing the loss of mechanical closure integrity for bolted
connections and bolted closures in high temperature systems and in applications sub]ect to
significant vibration. -On the basis of its review, the staff finds that the applicant has :
demonstrated that the effects of aging will be adequately managed so that the intended
functions will be maintained consistent with the CLB for the period of extended operation, as
requrred by 10 CFR 54.21(a)(3).

The staff also reviewed the UFSAR supplement for thrs AMP and finds that it provrdes an
adequate summary description of the program, as required by 10 CFR 54.21(d).

3.0. 3 3.3 Heat Exchanger Monitoring Program

Summary of Technlcal Informatron in the Applucatlon

The applicant’s heat exchanger monitoring program is descrlbed in LRA Section B.1. 12 “Heat,
Exchanger Monrtonng " In the LRA, the applicant stated that the program is pIant-specrfrc and .
will be initiated prior to the period of extended operation. This AMP is credited with mspectrng
heat exchangers to detect degradation and, if warranted, evaluating the effects of the .,
degradation on the design functions, mcludrng selsmrc operabrhty ~

Staft Evaluatron

In accordance with 10 CFR 54.21(a)(3), the staff reviewed the information included in S
Appendix B, Section B.1.12, of the LRA, regarding the apphcant s demonstration of the heat. .
exchanger monitoring program to ensure that the effects of aging, as discussed above, will be ..
adequately managed so that the intended functrons will be maintained consrstent with the CLB
throughout the period of extended operatlon : : S
Ll
The staff revrewed the heat exchanger monrtonng program agalnst the AMP elements found in
the SRP-LR, Appendrx A, Section A.1.2.3, and SRP-LR Table A.1-1 and focused on how the
program manages aging effects through the effective incorporation of 10 elements (i.e.,
program scope, preventive actions, parameters monitored or inspected, detection of aging ,
effects, monitoring and trending, acceptance criteria, corrective actions, confirmation process,
admrnrstratrve controls, and operatmg experrence )

The applrcant indicated that the correctlve actlons confrrmatlon process and admlnrstratrve
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controls are part of the site-controlled quality assurance program. The staff’s evaluation of the
quality assurance program is provided separately in Section 3.0.4 of this SER. The remaining
seven elements are discussed below.

[Scope of the Program] The applicant stated that this program element encompasses
managing aging effects on selected heat exchangers as identified in Section 3 of the LRA. The
staff reviewed Section 3 of the LRA and determined that the heat exchanger monitoring
program is credited with managing aging effects for specific heat exchanger components in the
containment spray and emergency diesel generator systems. The staff confirmed that the
specific components for which the heat exchanger monitoring program manages aging effect
are identified, which satisfies the criterion defined in Appendix A.1 of the SRP-LR. On this
basis, the staff finds that the applicant's proposed scope is acceptable.

[Preventive Maintenance] The applicant stated that this is an inspection program and no
actions are taken as part of this program to prevent degradation. The staff finds that the heat
exchanger monitoring program'is a condition monitoring program. [t provides early indication
and detection of the onset of aging degradation. It does not rely on preventive actions.
Therefore, staff finds this acceptable.

[Parameters Monitored or Inspected] The applicant stated that non-destructive examinations
will be performed. Eddy current testing will be used to identify wall thinning and cracking in
shell-and-tube heat exchangers. Heat exchanger heads, covers, and tube sheets will be
inspected using visual inspection methods.

The staff noted that although traditional eddy current testing methods can be applied to most
heat exchangers, the shutdown heat exchanger contains ferritic stainless steel tubes.
Traditional eddy current testing methods cannot be used in this application. The applicant
plans to use a testing method similar to eddy current testing that will detect wall thinning and
cracking in these tubes. During the audit, the staff requested details on this inspection
methodology from the applicant. By letter dated January 22, 2004, the applicant provided
details on this methodology.- Specifically, the applicant identified a modified version of eddy
current testing method called remote field testing as the selected technique, and stated that
other appropriate examination techniques may be available at the time of program
implementation and will be based on industry operating experience.

The staff reviewed the applicant’s response, and finds that the inspection technique is sufficient
to provide assurance that the aging effects for the components addressed by the heat
exchangers monitoring program will be detected before loss of intended function.

The staff confirmed that this program element satisfies the criteria defined in Appendix A of the
SRP-LR. The heat exchanger monitoring program is acceptable because the non-destructive
examinations of the heat exchangers are intended to detect the presence and extent of aging
effects. On this basis, the stalf finds that the parameters monitored or inspected is acceptable.

[Detection of Aging Effects] The applicant stated, in Appendix B, Section B.1.12 of the LRA,
that

. The aging effects being managed by this program for the tubes are loss of material and
cracking. An appropriate sample population of heat exchangers will be determined
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- based on operating experience prior to the inspections. The extent and schedule of the .
inspections prescribed by the program are designed to maintain seismic qualification
and ensure that aging effects wull be drscovered and reparred before the loss of intended
function.

. The eddy current rnspectron of the tubes wnll be every 10 years or more frequently if
inspection results indicate a need for more frequent inspections. The visual inspections
.. of the accessible heat exchangers will be performed on the same frequency as the eddy
current inspections.
. Inspectlon can reveal crackrng and Ioss of matenal that could result in degradatlon in the
‘ sersmlc qualrfrcatron of the heat exchangers Fouling is not addressed by this program

The staff noted that, although tradrtronal eddy current testing methods can be applred to most
heat exchanges, the shutdown heat exchanger contains ferritic stainless steel tubes.
Traditional eddy current testing methods cannot be used in this application. The applrcant has
developed a testing method, similar to eddy current testing, that will be used to detect wall
thinning and cracking in these tubes. During the audit, the staff requested details on this = -
inspection methodology from the applicant. By letter dated January 22, 2004, the applicant
provided details on this methodology. Specifically, the applicant identified a modified version of
eddy current testing method called remote field testing as the selected technique, and stated | :
that other appropriate examination techniques may be available at the time of program
implementation and will be based on industry operating experience. The staff reviewed the
applicant’s response, and frnds that the rnspectlon technrque is acceptable (see dlscussmn
above). . , ‘ L

The staff conflrmed that this program element satlsfles the criteria defined in Appendlx A of
the SRP-LR.  Testing techniques will be developed, based on industry operating experrence
sample population of heat exchangers will be determined based on operating experience prior
to the inspections; and eddy current inspection of the tubes will be every 10 years, or more
frequently if inspection results indicate a need for more frequent inspections. On thrs baS|s the
staff concludes that the detection of aging effects is acceptable .

[Monitoring and Trending] The apphcant stated in Appendrx B, Sectlon B.1. 12 of the LRA that
the wall thickness of heat exchanger tubing and the material condition of heat exchanger-
heads, covers, and tube sheets will be trended. Results will be evaluated against established -,
acceptance criteria and an assessment will be made regarding the applicable degradation
mechanism, degradation growth rate, and the allowable degradation level. This mformatron will
be used to develop future inspection scope and lnspectlon frequency oo

The staff confirmed that thrs program element satlsfres the criteria defined in Appendrx A 1 of
the SRP-LR. Trending of inspection results will be performed and will enhance the applicant’s :
ability to detect aging effects before there is a loss of mtended functlon On this basrs the staff
finds that the monltorlng and trendrng is acceptable : - .

[Acceptance Cntena] The apphcant stated |n Appendlx B Sectlon B.1.12, of the LRA that
. The tube pluggrng limit for each heat exchanger to be eddy -current mspected wrll be
established based upon a component-specific engineering evaluation. This evaluation

-will determine conservative acceptance criteria that will identify when degraded tubes
must be removed from service. - - . & :
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. The acceptance criterion for visual inspections of heat exchanger heads, covers, and
tube sheets will be no evidence of degradation that could lead to loss of function. If
degradation that could lead to loss of intended function is detected, a condition report
will be written and the issue resolved in accordance with the site corrective action
program.

During the audit, the staff requested that the applicant provide specific and detailed acceptance
criteria and its basis for the heat exchanger monitoring program. By letter dated January 22,
2004, the applicant provided the heat exchanger monitoring program specific acceptance
criterion. In its response, the applicant identified that the acceptance criterion for the tube
eddy-current inspections will be wall loss less than 60 percent through wall, which follows the
industry practice that considers this a conservative standard for requiring evaluation of the need
for potential corrective action. In its response, the applicant also stated that the acceptance
criterion for eddy current testing of heat exchanger tubes is conservatively based on a
combination of ASME code requirements and industry practice. The staff reviewed the
applicant's response, and finds it to be acceptable.

The staff confirmed that this program element satisfies the criteria defined in Appendix A.1 of
the SRP-LR. Any degradation that could lead to loss of function will be found unacceptable and
corrective measures implemented. On this basis, the staff finds that the acceptance criteria is
acceptable. "

[Operating Experience] The applicant stated, in Appendix B, Section B.1.12, of the LRA, that
the heat exchanger monitoring program is a new program for which there is no operating
experience. The elements that constitute this program are consistent with years of industry
practice. The applicant stated that the program will be administered under the site quality
assurance (QA) program, which is subject to the requirements of 10 CFR 50, Appendix B.

During the audit, the staff asked the applicant to clarify and/or provide the operating experience
reviews for new programs. In its response, the applicant stated that the plant corrective action
program, which captures internal and external plant operating experience issues, provides
assurance that operating experience will be reviewed and incorporated in the future to provide
objective evidence to support the conclusion that the effects of aging will be adequately
managed.

On the basis of its review of the applicant's response and on discussions with the applicant's
technical staff, the staff concludes that the heat exchanger monitoring program will adequately
manage the aging effects that have been observed at the applicant's plant.

UFSAR Supplement

In Appendix A, Section A.2.1.13, of the LRA, the applicant provided the UFSAR supplement for
the heat exchanger monitoring program and stated that the program will manage loss of
material and cracking, as applicable, on heat exchangers in various systems. The program will
inspect heat exchangers for degradation using non-destructive examinations, such as
eddy-current inspections and visual inspections. If degradation is found, then an evaluation will
be performed to determine its effects on the heat exchanger's design functions. The applicant
stated in Appendix A that the heat exchanger monitoring program will be initiated prior to the
period of extended operation. The staff reviewed this section and determined that the
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information in the UFSAR supplement provides-an adequate summary of the program activities,
as identified in the SRP-LR UFSAR supplement table and as required by 10 CFR 54.21(d).

Conclusion-

On the basis of its review and audit of the applicant’s program, the staff finds that the applicant
has demonstrated that the effects of aging will be adequately managed so that the intended
functions will be maintained consistent with the CLB for the period of extended operation, as .
requrred by 10 CFR 54.21(a)(3). i -:_? . , -
The staff also reviewed the UFSAR supplement for this AMP and finds that it provrdes an
adequate summary descrlptron of the program as requrred by 10 CFR 54.21 (d)

3.0.3. 3 4 lnservrce Inspectlon Contarnment Inservrce Inspectlon

Summarv of Technrcal Information in the Appllcatlon

The applicant’s inservice inspection — containment inservice inspection program is described in
LRA Section B.1.13, “Inservice Inspection - Containment Inservice Inspection.” -In the LRA, the
applicant stated that the program is plant-specific.’ The applicant also stated that the program
implements the applicable requirements of the ASME Boiler and Pressure Vessel Code, -
Section Xl, Subsections IWE and IWL, as modified by 10 CFR 50.55a. Every 10 years the
program is updated to the latest ASME Section X| code edition and addendum approved by the
NRC in 10 CFR 50.55a. The applicant credits the program, under ASME Section XI,
Subsection IWE, with managing loss of material for the steel containment liner and its integral
attachments. The applicant credited the program, under ASME Section Xl, Subsection IWL,
with confirming that the effects of aging on the reinforced concrete containment shell and .
post-tensioning systems will not prevent the performance of intended functions consistent with
the CLB for the period of extended operation.

Staff Evaluatron b . . f

In accordance wrth 10 CFR 54 21(a)(3), the staff revrewed the information mcluded in
Appendix B, Section B.1.13, of the LRA, regarding the applicant's demonstration of the
inservice inspection — containment inservice inspection program to ensure that the effects of -
aging, as discussed above, will be adequately managed so that the intended functions will be )
marntarned consrstent with the CLB throughout the penod of extended operatron . »

_ i . o
The staff revrewed the inservice mspectron contarnment inservice mspectron program agarnst
the AMP elements found in the SRP-LR, Appendix A, Section A.1.2.3,-and SRP-LR Table A.1-1
and focused on how the program manages aging effects through the effective incorporation of
10 elements (i.e., program scope, preventive actions,'parameters monitored or inspected,
detection of aging effects, monitoring and trending, acceptance criteria, corrective actions,
confrrmatron process admlnlstratlve controls and operatrng expenence ) :

STy e { . .

The applrcant mdrcated that the correctrve actlons confrrmatron process, and administrative
controls are part of the site-controlled quality assurance program. The staff’s ‘evaluation of the
quality assurance program is provided separately in Section 3.0.4 of this SER. The remaining
seven elements are discussed below.
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[Scope of Program] . The applicant stated that the inservice inspection - containment inservice
inspection program, under ASME Section XI, Subsection IWE, manages loss of material for the
steel containment liner and its integral attachments. This is within the scope of Subsection
IWE-1000. Under ASME Section XI, Subsection IWL, the program manages the effects of
aging on the reinforced concrete containment shell and post-tensioning systems to ensure that
they will perform in accordance with the CLB. This is within the scope of Subsection IWE-1000.

The staff confirmed that the specific components for which the inservice inspection -
containment inservice inspection program are identified. The program scope program element
satisfies the criterion defined in Appendix A.1 of the SRP-LR. On this basis, staff finds that the
applicant's proposed scope is acceptable.

[Preventive Action] The applicant stated that this is a monitoring program that does not include
preventive actions. The staff confirmed that the preventive actions program element satisfies
the criterion defined in Appendix A.1 of the SRP-LR. The staff did not identify the need for
preventive actions for AMP B.1.13 because it is a condition monitoring program.

[Parameters Monitored/Inspected] The applicant stated, in Appendix B, Section B.1.13, of the
LRA, that visual inspections for Subsection IWE monitor for corrosion and loss of material of
the steel containment liner and its attachments by inspecting the surface for evidence of flaking,
blistering, peeling, discoloration, and other signs of distress. For Subsection IWL, prestressing
force is measured by lift-off testing or equivalent test which is a TLAA. The staff’s review of the
applicant’s evaluation of this TLAA is documented in Section 4.5 of this SER. In performing this
review, the staff followed the guidance in Section 4.5 of the SRP-LR.

In addition, the applicant stated that tendon surveillance testing consists of inspection of the
sheathing filler material and anchorage, tendon wire continuity testing, and tendon wire
inspection.

The staff confirmed that this program element satisfies the criteria defined in Appendix A.1 of
the SRP-LR. The visual inspections (Subsection IWE) and prestressing force measurements
(Subsection IWL) are intended to detect the presence and extent of aging effects. On this
basis, the staff finds that the parameters monitored or inspected is acceptable.

[Detection of Aging Effects]. The applicant stated that the aging effect being managed under
ASME Section Xl, Subsection IWE, is loss of material for the steel containment liner and its
integral attachments. Under ASME Section XI, Subsection IWL, the program manages the
effects of aging on the reinforced concrete containment shell and post-tensioning system. The
primary inspection method for the steel containment liner and its integral attachments is visual
examination (general visual, VT-3, VT-1). Limited volumetric examination (ultrasonic thickness
measurement) and surface examination (e.g., liquid penetrant) may be necessary in some
instances. The primary inspection method for the concrete containment shell is visual
examination (general, VT-1). The tendon prestressing force is measured by lift-off or
equivalent test. Tendon surveillance testing consists of the sheathing filler material and
anchorage inspection, tendon lift-off force measurement, tendon wire continuity testing, tendon
wire inspection, and tensile testing. The tendon surveillance is performed periodically on a
randomly selected group of tendons to provide confidence in the functional capability of the
system.
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The GALL Report Volume 2, Item 11A.3-1d recommends that examination categories E-B and - -
E-F and additional examinations be performed during the period of extended operation to detect
stress corrosion cracking (SCC) of stainless steel and dissimilar metal welds’ containment -
penetration bellows assemblies. This recommendation is addressed in LRA Table 3.5.1, item
Number 3.5.1-2. During the audit, the staff noted that these examination categories were not
committed to.

In pursuing this issue, the staff noted that in response to a separate staff RAl 3.5-1, by letter - .
dated May 19, 2004, the applicant stated that no bellows are used for piping system - -
containment penetrations. The fuel transfer tube is equipped with bellows type expansion joints
that connect the transfer tube to the liner of the refueling canal in containment and to the liner -
of the spent fuel pool in the auxiliary building. The applicant stated that Table 3.5.1, Item
Number 3.5.1-2 of Table 3.5.1 applies to the fuel transfer tube sleeve but not to the bellows -
since the bellows is not part of the containment penetration boundary. The bellows connecting
the transfer tube to the refueling canal liner is an extension of the refueling canal liner which . -
has no license renewal intended function. -The bellows on the other end of the transfer tube -
connects the transfer tube to the liner in the fuel tilt pit portion of the spent fuel pool. The low
point of the opening connecting the spent fuel pool to the tilt pit is above the top of the spent
fuel stored in the storage racks so failure of the bellows cannot result in uncovering of the fuel.
Therefore, neither bellows attached to the fue| transfer tube performs a license renewal
intended functlon < :

On the basis of its review and of the applicant’s response to RAI 3.5-1, the staff confirmed that
this program element satisfies the criteria defined in Appendix A.1 of the SRP-LR. The staff
acknowledges that the frequency and scope of examination specified in 10 CFR 50.55a and
ASME Section XI, Subsections IWE and IWL, ensure that aging effects will be detected before
they compromise the design basis requirements.: The inspections use a frequency and sample
size based on existing codes and operating experience to detect the presence and extent of
aging effects. On this basrs the staff concludes that the parameters momtored or mspected is
acceptable :

[Monrtonng and Trending] The apphcant stated in Appendlx B, Sectlon B.1. 13 of the LRA that
that the responsible engineer periodically trends the measured prestressing forces from .
surveillances. ' If this review indicates a trend that would result in the tendon forces for a tendon
or a group of tendons to be less than the minimum prestress value before the next rnspectnon
period, the responsible engineer (or designee) prepares a condition report. A

The staff determined that with the exception of inaccessible areas, all metal and concrete ‘
surfaces within the scope are monitored by examination requirements of Subsections IWE and
IWL. Periodically measured tendon prestressing forces are monitored in accordance with the
requirements specified in Subsection IWL and trended to ensure that they remain above the:
minimum required level. The staff confirmed that this program element satisfies the criteria .-
defined in Appendix A.1 of the SRP-LR. Trending of the surveillance results will enhance the
applicant’s ability to detect aging effects before there is a loss of intended function. On this
basis, the staff finds that the monitoring and trending is acceptable.

[Acceptance Criteria) The applicant stated, in Appendix B, Section B.1.13, of the LRA, that the

numerical acceptance standards provided in IWE-3000 for wall thickness and the numerical
values provided in IWL-3000 for post-tensioning systems are utilized. No other numerical
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acceptance standards are provided for the steel containment liner and its integral attachments
or for the reinforced concrete containment. The expertise and engineering judgment of the
responsible engineer are relied upon to detect conditions that could affect the leak-tightness or
structural integrity of the containment or prevent an inspected component from performing its
intended function.

The staff confirmed that this program element satisfies the criteria defined in Appendix A.1 of
the SRP-LR. Any wall thickness post-tensioning system values that are projected to fall below
the minimum allowable, as determined by the applicable design code, will be found
unacceptable and corrective measures implemented. On this basis, the staff finds that the
acceptance criteria is acceptable.

[Operating Experience] The staff reviewed the applicant’s engineering report related to the
operating experience for this program. Condition report trending data for the period 1998
through 2002 did not identify a need for improvements to this program. The applicant also
stated that the plant corrective action program, which captures internal and external plant
operating experience issues, provides assurance that operating experience will be reviewed in
the future to provide objective evidence to support the conclusion that the effects of aging will
be adequately managed.

The staff agrees that even though limited operating experience was available, the inservice
inspection — containment inservice inspection programs provided assurance that the applicable
aging effects would be adequately managed for the period of extended operation.

UFSAR Supplement

In Appendix A, Section A.2.1.14, of the LRA, the applicant provided the UFSAR supplement for
the inservice inspection — containment inservice inspection program and stated that the
program implements the applicable requirements of ASME Section XI, Subsections IWE and
IWL as modified by 10 CFR 50.55a. Every 10 years the containment inservice inspection
program for ANO-2 is updated to the latest ASME Section Xl code edition and addendum
approved by the NRC in 10 CFR 50. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary of the program activities,
as identified in the SRP-LR UFSAR supplement table and as required by 10 CFR 54.21(d).

Conclusion

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

10 CFR 54.21(d).
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3.0.3.3.5 Inservice Inspection — Insewice’l‘n;s'pectzion

Summary of Technical Information in the Application

The applrcant s mservrce rnspectlon — inservice rnspectron program is descrlbed in LRA Sectron
B.1.14, “Inservrce Inspectlon Inservice Inspectron The applrcant stated that thisisa =
plant-specrfrc program. The applicant credrted this program with managing cracking, wear, loss
of mechanical closure integrity, and loss of matenal of RCS piping and components, rncludrng
RCP items and austenitic stainless steel small bore piping. This program rmplements the o
applicable requrrements of the ASME Boiler and Pressure Vessel Code, Section XI, o
Subsections IWB, IWC, IWD, and IWF. In March 2000, ANO-2 entered the third ISI interval -
and began implementing the applicable requirements of the 1992 Edition of ASME Section XI
with pressure-testing criteria from the 1993 Addenda, approved NRC alternatrves and rellef
requests and other requrrements specnfled ln 10 CFR 50.55a. o

Staff Evaluation”

In accordance with 10 CFR 54.21(a)(3), the staff reviewed the information lncluded in
Appendlx B, Section B. 1.14, of the LRA, regardrng the applicant's demonstration of the -
inservice inspection — inservice lnspectlon program to ensure that the effects of aging,as ~
discussed above, will be adequately managed so that the intended functions will be marntarned
consrstent wrth the CLB throughout the penod of extended operation.

The staff reviewed the inservice inspection™ insérvice inspection program agamst the AMP -
elements found in the SRP-LR, Appendix A, Section A.1.2.3, and SRP-LR Table A.1-1 and
focused on how the program manages aglng ‘effects through the effective lncorporatron of10
elements (i. e., program scope, preventive actions, parameters monltored or inspected, .
detection of aging effects, monitoring and trendlng, acceptance crltena correctlve actlons .
conflrmatlon process admrnlstratrve controls and operatlng expenence y o

The applrcant indicated that the corrective’ actions, confirmation process, and adminlstrative'
controls are part of the site-controlled quality assurance program. The staff's evaluation of the
quality assurance program is provided separately |n Sectron 3.0. 4 of thrs SER The remarnmg
seven elements are discussed below T e ‘ A - o
[Program Scope] The appllcant stated in Appendrx B Section B.1.14; of the LRA, that the
inservice inspection program manages crackmg, weatr, loss of mechanical closure integrity, and
‘loss of material of RCS piping and components mcludrng RCP items and austenitic stainless
steel small bore piping. The inservice mspectron program is updated as required to the latest
ASME Section X code edition and addendum approved by the NRC in 10 CFR 50.55a: A
risk-informed methodology is used to select Class’1, 2, and 3 piping welds for inspection in lieu
of the requirements specrfred in the 1992 Edrtron of the ASME Sectron Xl

The staff reviewed the risk-informed i rnservrce ‘inspection (RI 1SI) methodology to determlne if
this approach is applicable to the period of extended operation. ' The applicant stated that there
are no time-dependent parameters used that would change the determination of risk for a-
component as a result of operating during the license renewal period. The applicant also stated
that any new degradation mechanism or change in consequence of piping failures that occurs
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over the license of the plant, including the period of extended operation, is incorporated into the
RI-ISI program.

In order to evaluate the applicant’s position, the staff reviewed the technical bases of the RI-IS|
program and determined that the program scope is capable of managing the identified agmg
mechanisms. The applicant demonstrated that the aging effects identified for Class 1 piping
are managed by the RI-IS! program. This was accompllshed by identifying all the Class 1
piping aging effects that credit the RI-ISI program for aging management. These aging effects
were compared with the aging effects identified in one of the RI-ISI program bases documents
(EPRI TR-106706). All credited aging effects were found to be included in the program. The
applicant also clarified that although the RI-ISI program addresses Class 1, 2, and 3, only the
Class 1 portion of the risk-informed program is included in the LRA.

The staff confirmed that the program scope program element satisfies the criterion defined in
Appendix A.1 of the SRP-LR. The proposed scope identifies the specific components for which
the program manages aging. On this basis, the staff finds that the applicant’s proposed
program scope is acceptable.

[Preventive Action] The applicant stated that this program element is not applicable because
the inservice inspection - inservice inspection program is an inspection program.

The staff confirmed that the preventive actions program element satisfies the criterion defined
in Appendix A.1 of the SRP-LR. The staff did not identify the need for preventive actions for
this program because it is a condition monitoring program.

[Parameters Momtored/lnspected] The appllcant stated, in Appendlx B, Section B.1.14, of the
LRA, that the program uses non-destructive examination techniques to detect and characterize
flaws. The three different types of examinations are volumetric, surface, and visual. Volumetric
examinations are the most extensive, using methods such as radiographic, ultrasonic, or eddy
current examinations to locate surface and subsurface flaws. Surface examinations, such'as
magnetic particle or dye penetrant testing, are used to locate surface flaws.

Three levels of visual examinations are specified. The VT-1 visual examination is conducted to
assess the condition of the surface of the part being examined, looking for cracks and
symptoms of wear, corrosion, erosion, or physical damage It can be done with either direct
visual observation or with remote examination using various optical/video devices. The VT-2
examination is conducted specmcally to locate evidence of leakage from pressure-retaining
components (period pressure tests). While the’ system is under pressure for a leakage test,
visual examinations are conducted to detect direct or indirect indication of leakage. The VT-3
examination is conducted to determine the general mechanical and structural condition of
components and supports and to detect discontinuities and imperfections.

The staff confirmed that this program element satisfies the criteria defined in Appendix A.1 of
the SRP-LR. Measurements of wall thickness are intended to detect the presence and extent
of aging effects. On this basis, the staff finds that the parameters monitored or inspected are
acceptable.
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[Detectron of Aglng Effects] The applicant stated that

(1)

()

(3)

(4)

(6) -

(6)

The aging effects being managed by thrs program are cracklng, wear, loss of
mechanical closure integrity, and loss of material of RCS piping, valves and RCP items

" including bolting, valve bolting, and flange bolted connections. ASME Section XI,
- Subsection IWB, examination categories manage the aging effects of the Class 1

piping, valves, and RCP items. This program manages the aging effects through a

- combination of visual, surface, and volumetric examinations. Pressure boundary items

undergo a system leakage test including a visual examination (VT-2) in accordance with
ASME Sectlon Xl requrrements

This program manages crackrng of austenrtrc stalnless steel small bore plprng The i h
- applicant defined small bore piping and small bore nozzles as those less than four-inch .

nominal pipe size that do not normally receive volumetric inspection in accordance with
ASME Section XI. This program includes inspection of selected RCS piping welds. The
inspection of RCS prprng appropriately addresses cracking of piping greater than '

one- -inch nominal pipe size for the perlod of extended operatron

t

. Cracking of the RCP covers is managed by vrsual examrnatrons conducted in’ |

accordance with ASME Section Xl examination Category B-L-2. Volumetric rnspections
of the pump casing welds are no longer performed at ANO-2 due to implementation of -
code case —481. Visual examination of pressure-retaining surfaces is performed in

*. accordance with ASME Section XI requrrements

- This program manages cracklng of the shell lower heads and nozzles, and manway

bolting, and supplements the boric acid corrosion prevention program in managing loss

. - of material at external surfaces of the pressurizer. ASME Section XI, Subsection IWB,

examination categories manage cracking and loss of material of the pressurizer -
pressure boundary and support items. - This program manages cracking through a
combmatron of visual, surface, and volumetric examinations.

Thrs program manages cracking of the reactor vessel lower head closure head
nozzles, and reactor vessel bolting; and supplements the boric acid corrosion preventlon
program in detecting loss of material at external surfaces of the reactor vessel and .
control element drive mechanism pressure boundary. ASME Section XI, Subsection
IWB, examination categories manage cracking and loss of material of the reactor vessel

..and control element drive mechanism pressure boundary and support items. -In addition

to managing cracking, this program detects degradation as a result of wear. -Closure.
studs, washers, nuts, and threaded holes of the vessel closure flange are visually
inspected for wear in accordance wrth ASME Section XI requrrements

Under ASME Sectlon XI Subsectlon IWB the program manages crackmg, wear, Ioss of
preload, and loss of material of the reactor vessel internals items through visual
examinations. Interior attachments and core support structures associated with the
reactor vessel internals undergo a (VT-3) visual examination at the weld (for the
attachments) and at the surface (for the core support structures). .
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7 Under ASME Section XI, Subsections' IWB, IWC, and IWD, the program manages
cracking, wear, and loss of material of the steam generator pressure boundary and
support items through a combination of visual, surface, and volumetric examinations.

(8) Under ASME Section XI Subsection IWF the program manages loss of material for
ASME Class 1, 2, and 3 steel piping supports and steel component supports within the
containment. The program also manages loss of material for steel base plates,
component supports, and threaded fasteners, and cracking for threaded fasteners for
ASME Class 1, 2, and 3 steel piping supports and steel component supports.

The staff confirmed that this program element satisfies the criteria defined in Appendix A.1 of
the SRP-LR. The inspections use a frequency and sample size based on existing codes and
operating experience to detect the presence and extent of aging effects. On that basis, the
staff finds the program is capable of detecting aging effects.

[Monitoring and Trending] The applicant stated that this program does not require monitoring
or trending of progressive, time-dependent degradation. Flaws detected are evaluated by
comparing the examination results to the acceptance standards in ASME Section XI. Flaw
indications require detailed analyses, repair, or replacement. The ISI results are recorded and
provided to the NRC in accordance with ASME Section Xl requirements. Reports describe the
scope of the inspection and significant inspection results.

The staff agreed that the frequency of inspection and the inspection method are specified by
the Code. Indications found by nondestructive examinations are evaluated in accordance with
the Code and, if allowed to remain, will require monitoring and will be used for comparison with
future inservice examination results. This provides for trending of the aging effect and
establishes a baseline for the degradation process and the extent of degradation with time.
The staff accepts this methodology to undertake further programmatic actions, such as repair
and replacement, as necessary, to manage these aging effects.

The staff also confirms that this program element satisfies the criteria defined in Appendix A.1
of the SRP-LR. Trending of the inspection results enhances the applicant’s ability to detect
aging effects before there is a loss of intended function. On this basis, the staff finds that the
monitoring and trending is acceptable.

[Acceptance Criteria] The applicant stated in Appendix B, Section B.1.14, of the LRA, that if a
flaw is discovered during the performance of an ISI examination, an evaluation is conducted in
accordance with article IWA-3000, IWB-3000, IWC-3000, IWD-3000, or IWF-3000.

The staff confirmed that this program element satisfies the criteria defined in Appendix A.1 of
the SRP-LR. The staff reviewed the applicant’'s acceptance criteria and finds that any flaws
discovered in the process of performing the inspections are deemed unacceptable and
corrective measures are lmplemented On this basis, the staff finds that the acceptance criteria
is acceptable.

[Operating Experience] The applicant stated, in Appendix B, Section B.1.14, of the LRA, that

condition report trending data does not identify a need for improvements to this program. A
2002 self assessment evaluated the inservice inspection programs using the NRC Inspections
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Guideline 71111.08, “Inservice Inspection Actlvmes Minor def|C|enc1es were noted and
resolved dunng the evaluatlon ' :

The applicant also stated that the plant corrective action program, which captures internaland
external plant operating experience issues, provides assurance that operating experience will
be reviewed in the future to provide objective evidence to support the conclusion that the effects
of aglng wnll be adequately managed

On the basrs of its review of the above operatmg expenence on the discussions with the .
applicant’s technical staff, the ‘staff finds that the inservice inspection —.inservice inspection
program adequately manages the aging effects that have been observed at the applicant’s .
plant and can do so durlng the period of extended operatlon

UFSAR Supplement B '».f'--'...; =

In Appendlx A, Sectlon A2. 1 .15, of the LRA the apphcant provrded the UFSAR supplement for
the inservice inspection program and stated that the program implements the applicable
requirements of ASME Section XI, Subsections IWB, IWC, IWD and IWF, and other
requirements specified in 10 CFR 50.55a with approved NRC alternatives and relief requests
Every 10 years the inservice inspection program for ANO-2 is updated to the latest ASME .
Section XI code edition and addendum approved by the NRC in 10 CFR 50. The staff reviewed
this section and determined that the information in the UFSAR supplement provides an
adequate summary of the program actlvmes as ldentmed in the SRP-LR UFSAR supplement -
table and as required by 10 CFR 54.21(d). S

Conclusion

On the basis of its review and audit of the applicant’s program, the staff finds that the applicant
has demonstrated that the effects of aging will be adequately managed so that the intended .
functions will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP
and finds that it provides an adequate summary descnptlon of the program as requiredby -
1OCFR5421(d) AR ENCRRIEE

3.0.3.3.6 Oll Analysis o

Summary of Techmcal lnformatlon in the Appllcatlon

The applicant’s oil analysrs program is descnbed in Section B 1.17, “Oll AnalyS|s " of the LRA
In the LRA, the applicant stated that the program is plant-specific. ‘This AMP is credited with -
ensuring the oil environment in the mechanical systems is maintained to the required quality.

LA R S

Staff Evaluation

In-‘accordance with 10 CFR 54.21(a)(3), the staff reviewed the information included in LRA |
Appendix B, Section B.1.17, of the LRA regarding the applicant’s demonstration of the oil
analysis program to ensure that the effects of aging, as discussed above, will be adequately .
managed so that the intended functions will be maintained consistent with the CLB throughout
the period of extended operation.
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The staff reviewed the oil analysis program against the AMP elements found in the SRP-LR,
Appendix A, Section A.1.2.3, and SRP-LR Table A.1-1 and focused on how the program
manages aging effects through the effective incorporation of 10 elements (i.e., program scope,
preventive actions, parameters monitored or inspected, detection of aging effects, monitoring
and trending, acceptance criteria, corrective actions, confirmation process, administrative
controls, and operating experience.)

The applicant indicated that the corrective actions, confirmation process, and administrative
controls are part of the site-controlled quality assurance program. The staff's evaluation of the
quality assurance program is provided separately in Section 3.0.4 of this SER. The remaining
seven elements are discussed below.

[Scope of Program] The applicant stated, in Appendix B, Section B.1.17, of the LRA, that the
oil analysis program encompasses periodic sampling of the lubricating oil to which plant
components subject to an AMR are exposed. The purpose of the program is to ensure the oil
environment in the mechanical systems is maintained to the required quality.

The staff also confirmed that the specific components for which the oil analysis program -.
manages aging are identified and that this program element satisfies the criteria defined in
Appendix A.1 of the SRP-LR. On this basis, the staff finds that the applicant’s proposed scope
is acceptable.

[Preventive Actions] The applicant stated that the oil analysis program maintains oil systems
free of contaminants (primarily water and particulates) thereby preserving an environment that
is not conducive to aging mechanisms.

The staff confirmed that the preventive actions program element satisfies the criterion defined
in Appendix A.1 of the SRP-LR. The staff finds that the preventive actions program element is
acceptable because maintenance of contaminant-free oil systems prevents and mitigates the
identified aging effects.

[Parameters Monitored/Inspected] The applicant stated that for components with periodic oil
changes in accordance with manufacturer’s recommendations, a particle count and check for
water are performed to detect evidence of abnormal wear rates, contamination by moisture, or
excessive corrosion. For components that do not have regular oil changes, viscosity and
neutralization number are also determined to evaluate the oil is suitable for continued use.

The staff reviewed the applicant’s program, procedures, and database of lube oil sample
results. The staff confirmed that this program element satisfies the criteria defined in

Appendix A.1 of the SRP-LR. The oil sampling program activities detect the conditions that
potentiate degradation and also detect the presence and extent of aging effects. On this basis,
the staff finds that the parameters monitored or inspected program element is acceptable.

[Detection of Aging Effects] The applicant stated, in Appendix B, Section B.1.17, of the LRA,
that periodic sampling and compliance with the acceptance criteria provide assurance that lube
oil contaminants do not exceed acceptable levels. This manages the aging effects of crackmg,
loss of material, and fouhng
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The staff confirmed that this program element satisfies the criteria defined in Appendix A.1 of
the SRP-LR. (Sampling from a population is not applicable to this AMP.) Sampling is
appropriately described and linked to the aging effects and compliance with the acceptance -
criteria allow for the timely detection of their presence and extent.. Appropriate industry - °
standards such as SAE749D, I1SO 4406, 1ISO 112218, and NAS 1638 are used in the
development of sampling methods and frequencnes On this basis, the staff finds that the
detection of aglng effects is acceptable :

[Monitoring and Trending] The apphcant stated that 0|I analysrs results are revrewed to o
determine if alert levels or limits have been reached or exceeded. This review also checks for
unusual trends. The staff examined the procedures and tools used for this purpose and
considers them to be effective.

The staff confirmed that this program element satisfies the criteria defined in Appendix A.1 of
the SRP-LR. The staff also examined the procedures and tools used for this purpose. -
Trendrng of the analysis results is performed and enhances the applicant’s ability to detect .
aging effects before there is'a loss of intended functlon On this basis, the staff finds that the
monitoring and trending is acceptable. i g

[Acceptance Criteria] The applicant stated for the oil analysis program that particle
concentration limits are based on industry standards and water concentration will not exceed -
0.1%. Viscosity bands are based on a tolerance of 10% around the base viscosity of the
lubricating oil. Metal limits by spectral analysis and ferrography are based on original baseline
data and manufacturer’s recommendatlons

S
t

The staff confrrmed that this program element satrsfues the criteria defined in Appendlx A1l of
the SRP-LR.:"Any contaminant values that are projected to exceed limits (determined on the
basis of the applicable standards and manufacturers’ recommendations documented in the
implementing procedures), result in the rmplementatlon of corrective measures. On thls basrs
the staff finds the acceptance criteria acceptable. :

[Operating Experience] The applicant stated, in Appendix B, Section B.1.17, of the LRA, that -
condition report trendmg data does not |dent|fy a need for |mprovements to thrs program

The staff has rewewed past test results and noted that the data are malntatned within
specmcatlons That evaluation concluded that the. oil analysis program is being implemented as
described in plant procedures and is an effective preventive maintenance program. Durlng the .
audit, the staff reviewed more recent data on oil in ‘contact with components subject to aging
management and confirmed that lubricating oils continue to be maintained free of excess water
and contamination.. Proper additives remain present to neutralize acids that may form during - -
component operation.: This operating experience indicates that the program has maintained the
quality of lubricating oils within specmed limits to mitigate aging effects that could compromrse
the intended functrons of components in thts envrronment o

On the basis of its review of the above operatrng expenence and on the dlscussrons with the
appllcant s technical staff, the staff finds that the oil analysis program adequately manages the
aging effects that have been observed at the apphcant's plant and can do so dunng the penod ‘
of extended operatlon o RO ML : ;
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UFSAR Supplement

In Appendix A, Section A.2.1.18, of the LRA, the applicant provided the UFSAR supplement for-

the oil analysis program and stated that the program ensures the oil environment in mechanical
systems in the scope of license renewal is maintained to the required quality. By monitoring oil
quality, the program maintains oil systems free of contaminants (primarily water and
particulates) thereby preserving an environment that is not conducive to loss of material,
cracking, or fouling. The staff reviewed this section and determined that the information in the
UFSAR supplement provides an adequate summary of the program activities, as identified in
the SRP-LR UFSAR supplement table and as required by 10 CFR 54.21(d).

Conclusion

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

10 CFR 54.21(d).

3.0.3.3.7 Periodic Surveillance and Preventive Maintenance

Summary of Technical Information in the Application

The applicant’s periodic surveillance and preventive maintenance program is described in LRA
Section B.1.18, “Periodic Surveillance and Preventive Maintenance.” In the LRA, the applicant
stated that the program is plant-specific. This AMP is credited with performing periodic
inspections and tests that are relied on to manage aging effects that are not managed by other
AMPs. The periodic inspections and tests are generally implemented through repetitive tasks
or routine monitoring of plant operations.

Staff Evaluation

In accordance with 10 CFR 54.21(a)(3), the staff reviewed the information included in
Appendix B, Section B.1.18, of the LRA regarding the applicant’s demonstration of the periodic
surveillance and preventive maintenance program to ensure that the effects of aging, as
discussed above, will be adequately managed so that the intended functions will be malntamed
consustent with the CLB throughout the period of extended operation.

The staff reviewed the penodlc surveillance and preventive maintenance program against the
AMP elements found in the SRP-LR, Appendix A, Section A.1.2.3, and SRP-LR Table A.1-1
and focused on how the program manages aging effects through the effective incorporation of
10 elements (i.e., program scope, preventive actions, parameters monitored or inspected,
detection of aging effects, monitoring and trending, acceptance criteria, corrective actions,
confirmation process, administrative controls, and operating experience.)

The applicant indicated that the corrective actions, confirmation process, and administrative

controls are part of the site-controlled quality assurance program. The staff’s evaluation of the
quality assurance program is provided separately in Section 3.0.4 of this SER. The remaining
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seven elements are discussed below. R

[Scope of Program] The applicant stated that periodic surveillance and preventive maintenance
program encompasses those tasks credited with managing the aging effects identified in the - -
AMRs. ‘The preventive maintenance and surveillance testing activities are generally -
implemented through repetitive tasks or routine monitoring of plant operations.

The staff examined the applicant’'s summary engineering report of aging management reviews
in which the preventive maintenance and surveillance program is credited for the aging .- -
management of a large number of items. Components are identified with this program only if
management of one or more of the aging effects to which they are susceptible is not addressed
in other AMPs. The following systems credit this program for management of aging effects:
(1) emergency core cooling; (2) containment spray; (3) containment cooling; (4) containment
penetrations; (5) EDG; (6) chemical and volume control; (7) alternate AC (AAC) diesel
generator; (8) halon fire protection and RCP motor oil leakage collection; (9) fuel oil; .

(10) service water (SW); (11) auxiliary building ventilation; (12) control room ventrlatron, '

(13) emergency feedwater; (14) auxiliary building, turbme burldnng, and yard structures and
(15) intake structure and emergency cooling pond. .

The staff confirmed that the program scope program element satisfies the criterion defined in
Appendix A:1 of the SRP-LR. The proposed scope identifies the specific components for which
the program manages aging. On this basis, the staff flnds that the appllcant's proposed
program is acceptable . L . .

[Preventtve Action] The appllcant stated that the mspectlons and testlng actlvrtles used to
identify component aging effects do not prevent aging effects. However, the activities are
intended to prevent failures of components that mlght be caused by agrng effects. -

The staff confirmed that the preventlve actlons program element satisfies the cntenon deflned
in Appendix A.1 of the SRP-LR. The periodic surveillance and preventive maintenance .
program activities are intended to identified component aging effect and prevent failures of
components that might be caused by aging effects and is consistent with Branch Technical
Position RLSB- 1 On thls basns the staff frnds the preventlve action acceptable

[Parameters Monltored/lnspected] The apphcant stated that this program provrdes |nstruct|ons
for monitoring SSCs to detect degradation.: Inspection and testing activities monitor various
parameters mcludlng system flow, system pressure, surface condition, loss of material, .
presence of corrosmn products and srgns of cracklng L : RTUREE

The staff sampled components m the englneered safety features systems and auxrlrary
systems. 'Periodic surveillance and preventive maintenance program activities that are credited
for aging management were reviewed according to their associated repetitive task numbers.
The applicant's commitment tracking system has been invoked to ensure that the surveillance
and preventive maintenance requirements will remain subject to appropriate administrative
controls. - The applicant’s method of controlling such commitments was examined in sufficient
detail to permit confidence that once correctly identified, parameters relevant to extended
operation would be monitored as required.- For.those components audited, the parameters
monitored were reviewed and determined to be closely linked to the intended function of
components managed under the periodic surveillance and preventive maintenance program.
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The inspection and testing activities are planned so as to detect the presence and extent of
aging effects.

The staff confirmed that this program element satisfies the criteria defined in Appehdix A of the
SRP-LR. On the basis of interviews with the applicant’s technical staff, the staff finds the
applicant’s parameters monitored or inspected to be acceptable.

[Detection of Aging Effects] The applicant stated, for the periodic surveillance and preventive
maintenance program, that

(1)

(2)

©)

Preventive maintenance activities provide for periodic component inspections and
testing to detect aging effects. Inspection intervals are established such that they
provide for timely detection of degradation. Inspection intervals are dependent on the
component material and environment and take into consideration industry and
plant-specific operating experience and manufacturer's recommendations.

The extent and schedule of inspections and testing assure detection of component
degradation prior to loss of intended functions. Established techniques such as visual
inspections are used.

Containment spray system pump seal heat exchanger testing manages fouling on the
borated water side of the heat exchanger tubing. Containment sump inspection
manages loss of material on stainless steel components in the containment sump.
Emergency diesel generator maintenance inspections manage loss of material
(including that due to selective leaching), cracking, fouling, and change in material
properties for various materials. Emergency diesel generator surveillance testing
manages fouling on air and treated water sides of the EDG air cooler heat exchangers.
Chemical and volume control system periodic surveillance testing manages loss of
material of charging pump casings. AAC diesel generator maintenance inspections
manage loss of material (including that due to selective leaching), cracking, and change
in material properties for various materials. AAC diesel generator surveillance testing
manages fouling on heat exchanger tubing of the engine cooling water radiator,
aftercooler heat exchanger, and lube oil heat exchanger. -The CPC room halon system
visual inspection manages loss of material for external and internal surfaces of carbon
steel components. The RCP motor oil leakage collection system visual inspection
manages loss of material for carbon steel and stainless steel components. Maintenance
inspections of fuel oil system components manage loss of material, cracking, and
change in material properties for various materials. Diesel generator surveillance
testing manages fouling on the heat exchanger tubing of the diesel fuel oil return cooler.
Service water system surveillance testing manages loss of material on bolting, filters,
and pump casings. Auxiliary building ventilation system testing manages fouling on both
the water and air sides of copper alloy cooling coils, and loss of material for external
copper alloy cooling coil surfaces and for internal surfaces of the carbon steel cooling
coil housing. Auxiliary building ventilation system testing manages change in material
properties and cracking of elastomer flexible connections. Control room ventilation
system testing manages loss of material and fouling for copper alloy, carbon steel, and
stainless steel components. Control room ventilation system testing manages cracking
and change in material properties of elastomer flexible connections. Emergency
feedwater system testing and inspections manage loss of material and fouling on carbon
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(4)

()

©

(7)

(8)

steel and copper components in the emerg_ency feedwater system. Battery rack
inspection manages loss of material for in-scope battery racks.

Low pressure safety injection (LPS'I)' and high-pressure satety injection (HPSI) pump -
surveillance testing currently manages fouling on the borated water side of heat

- exchanger tubing of LPSI and HPSI pump seal coolers and fouling on the raw water
-side of HPSI pump bearing housings internal surfaces. For license renewal, the -
-~ program will additionally inspect the interior of the bearing housings for the HPSI pumps
for loss of material (including that due to selective leaching). Acceptance criteria and
- corrective actions for this enhancement will be specified. S

oo

Periodic inspection of the external (arr) side of contarnment sw cooling coils currently '

‘manages fouling and loss of material for the copper alloy cooling coils. Forlicense . . .

renewal, the work orders for cleaning and inspecting the cooling coils of 2VCC-2A/B/C/D
will be enhanced to include inspections to confirm the following conditions: no corroded

. parts or areas; and no accumulatron of drrt or sludge that would affect the cooling abrlrty

of the coils.. . . SR
Periodic inspection of the interior and exterior of the cooling coil housing currently
manages the effect of loss of material on carbon and stainless steel components. This -

: includes inspection of the housing fioor, coils, coil mounting bolts, frame, drain pans,

and flanges. For license renewal, the work orders for cleaning and inspecting the. |
housings of 2VCC-2A/B/C/D will be enhanced to include inspections of the interior and
exterior of the housings to confirm the following conditions: no degradation of housing-
floor that would impact seismic qualification or affect required pressure boundary; no

. .loose or degraded upper or lower coil mounting fasteners that would allow the coil to fall
~ and block the drop-out dampers if an earthquake were to occur; and no significant
.corrosion or degradatron of exterior surfaces, including the flanges of the SW caoils, that

could affect coil seismic qualification, requrred pressure boundary, or the abrllty to -

- transfer the required heat load. .

During the monthly electrical penetration nitrogen leak ratetest, if bottle pressore is too
low, the bottles are replaced. The elastomer flex hoses in the electrical penetration .-

- - nitrogen pressurization system are checked for cracking and change in materral

propertres dunng replacement of nrtrogen bottles

Annual emergency coollng pond soundlng manages loss of form for the emergency
cooling pond natural soils. - Accessible and exposed surfaces are visually inspected
~along with soundlng for pond level. : Areas of the cooling pond are lnspected for.
excessive erosion, degradation of riprap, or:silt burldup .

During its review, the staff requested that the applicant identify how specific aging effects are -
detected and the associated technical basis, because different aging mechanisms require
different detection methods. - The staff requested that the applicant provide the emergency
diesel generator maintenance inspections and emergency diesel generator surveillance testrng
as examples. : -

In its response dated July 22, 2004, the applicant provided a table listing the aging effect
detection methods for aging effects such as loss of material (including that due to selective
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leaching), cracking, fouling, and change in material properties, and the technical basis for
emergency diesel generator maintenance inspections. On the basis that the applicant provided
adequate technical justification for the aging effect detection methods, the staff finds this
acceptable. '

Additionally, the staff asked the applicant to clarify, with regard to the chemical and volume
control system (CVCS) periodic surveillance testing, what specific inspections or tests are
conducted to assure that aging is not occurring in the charging pump casings, and to identify
the frequency and acceptance criteria applicable to this surveillance testing.  The staff also
asked the applicant to identify specific criteria and operating experience that demonstrate loss
of material in the charging pump casings is being effectively managed.

In its response dated July 22, 2004, the applicant provided the parameters monitored, detection
of aging effects, monitoring and trending, acceptance criteria, and operating experience for loss
of material due to wear and cracking due to fatigue aging effects for the CVCS charging pump
casings. On the basis that the applicant provided the inspections and tests, acceptance criteria,
and operating experience related to loss of material and cracking aging effects for the CVCS
charging pump casings, the project team finds this acceptable.

The staff observed that measurements and inspections of other selected systems’ surveillances
use a frequency and sample size based on operating experience to detect the presence and
extent of aging effects. The staff confirmed that this program element satisfies the criteria
defined in Appendix A.1 of the SRP-LR. On the basis of its review of the applicant’s responses,
the staff finds that the detection of aging effects is acceptable.

[Monitoring and Trending] The applicant stated that preventive maintenance and surveillance
testing activities provide for monitoring and trending of aging degradation. Inspection and
testing intervals are established such that they provide for timely detection of component
degradation. Inspection and testing intervals are dependent on the component material and
environment and take into consideration industry and plant-specific operating experience and
manufacturers’ recommendations.

The staff confirmed that this program element satisfies the criteria defined in Appendix A.1 of
the SRP-LR. The staff noted that there are specific activities that will not be within the scope of
the program until the license is renewed. The staff reviewed the applicant’s commitment
management program, which is used to ensure that these changes will be properly
implemented, as well as the specific record originated to track the implementation of
modifications necessitated by license renewal. Trending of the inspection results will enhance
the applicant’s ability to detect aging effects before there is a loss of intended function. On the
basis of its review of the monitoring and trending, the staff finds it acceptable.

[Acceptance Criteria] The applicant stated that the periodic surveillance and preventive
maintenance program acceptance criteria are defined in specific inspection and testing
procedures. The acceptance criteria confirm component integrity by evaluating the absence of
aging effect or by comparing applicable parameters to limits based on applicable intended
functions established by the plant design basis.

The staff confirmed that this program element satisfies the criteria defined in Appendix A of the
SRP-LR. The staff reviewed a selection of the repetitive tasks and associated procedures. In
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all cases where an aging effect had been identified, appropriate acceptance criteria were
provided. While this offers some confidence that additional aging effects will be appropriately
monitored, the codes and/or standards to be applied (and methods of assessment) have yet to
be specified for the full license renewal scope. On the basis of its review of the applicant's
acceptance criteria program €lement, the staff finds that any degradation to component integrity
below the minimum allowable is unacceptable and corrective measures are implemented. On
this basis, the staff finds the acceptance’ cntena program element to be acceptable ‘

[Operating Experience] The applicant stated that the plant’'s hlstory of successful operatlon
demonstrates that typical surveillance and preventive maintenance activities have been - *:
effective i in managlng the effects of aglng on components

The staff rewewed the appllcant’s programmatlc experience w1th survelllance and malntenance
activities. Although numerous deficiencies were identified, corrective actions were implemented
and their effectiveness has been documented. This supports the conclusion that the program .
has been effective and will support license renewal. The applicant also stated that the plant
corrective action program, which captures internal and external plant operating experience
issues, provides assurance that operating experience will be reviewed in the future to provide
objective evidence to support the conclusion that the effects of aging will be adequately ..
managed. On the basis of its review of the above operating experience and on discussions -
with the applicant’s technical staff, the staff concludes that the periodic surveillance and .
preventive maintenance program adequately manages the aging effects that have been
observed at the applicant’s plant. SRR

UFSAR Supplement S N S : ' ' T ‘5
In Appendlx A, Section A.2.1.19, of the LRA the appllcant provuded the UFSAR supplement for
the periodic surveillance and preventive maintenance program and stated that the program
consists of periodic inspections and tests that are relied on to manage aging effects that are not
managed by other AMPs. Preventive maintenance and surveillance testing activities provide for
periodic component inspections and testing to detect various aging effects applicable to those .
components included in the program for license renewal. The staff reviewed this section and’
determined that the information in the UFSAR supplement provides an adequate summary of
the program activities, as identified in the SRP-LR UFSAR supplement table and as required by
10 CFR 54 21 (d).

Conclusuon
On the basis of |ts review and audlt of the appllcant’s program, the staff fmds that the apphcant
has demonstrated that the effects of aging will be adequately managed so that the intended
functions will be maintained consistent with'the CLB for the period of extended operatlon as
required by 10 CFR 54 21(a)(3) Tt TR TR L _

N e -.—.: ft":’ .
The staff also reviewed the UFSAR supplement for this AMP and fll"ldS that it provndes an
adequate summary description of the program,’as required by 10 CFR 54.21(d).
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3.0.3.3.8 Pressurizer Examinations Program

Summary of Technical Information in the Application

The applicant’s pressurizer examinations program is described in LRA Section B.1.19, -
“Pressurizer Examinations.” In the LRA, the applicant stated that the program is plant-specific.
The AMP is credited with identification of pressurizer cladding cracking, which could potentially
cause loss of intended function of the pressurizer.

Staff Evaluation

In accordance with 10 CFR 54.21(a)(3), the staff reviewed the information included in
Appendix B, Section B.1.19, of the LRA, regarding the applicant’s demonstration of the
pressurizer examinations program to ensure that the effects of aging, as discussed above, will
be adequately managed so that the intended functions will be maintained consistent with the
CLB throughout the period of extended operation.

The staff reviewed the pressurizer examinations program against the AMP elements found in
the SRP-LR, Appendix A, Section A.1.2.3, and SRP-LR Table A.1-1 and focused on how the
program manages aging effects through the effective incorporation of 10 elements (i.e.,
program scope, preventive actions, parameters monitored or inspected, detection of aging
effects, monitoring and trending, acceptance criteria, corrective actions, confirmation process,
administrative controls, and operating experience.)

The applicant indicated that the corrective actions, confirmation process, and administrative
controls are part of the site-controlled quality assurance program. The staff’s evaluation of the
quality assurance program is provided separately in Section 3.0.4 of this SER. The remaining
seven elements are discussed below.

[Program Scope] The applicant stated, in Appendix B, Section B.1.19, of the LRA, that the
pressurizer examinations program will manage cracking of the stainless steel and nickel-based
alloy cladding and attachment welds to the cladding of the pressurizer by examination of the
adjacent base metal. The pressurizer shell and upper head are clad with austenitic stainless
steel. The lower head is clad with nickel-based alloy.

During the audit, in RAI B.1.19-1, the staff asked the applicant to confirm that the pressurizer
examinations program comprises activities performed under the existing inservice inspection
program, and if it is an existing program, to update the UFSAR supplement, LRA Section
A.2.1.20.

In its response to RAI B.1.19-1, by letter dated July 22, 2004, the applicant stated that the
pressurizer examinations program comprises activities performed under the existing inservice
inspection program and that, upon incorporation into the safety analysis report, the UFSAR
supplement LRA Section A.2.1.20 will be revised to indicate that the pressurizer examinations
program is an existing program. On the basis of its review of the applicant’s response, the staff
finds this acceptance, and the RAl is resolved.

The staff confirmed that the program scope program element satisfies the criterion defined in
Appendix A.1 of the SRP-LR. The proposed scope identifies the specific components for which
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the program manages aging. On this baS|s the staff flnds that the applicant’s proposed -
program scope |s acceptable ‘ T :

[Preventive Actlons] The applicant stated the pressunzer examinations program is an
inspection program and that no actions will be taken as part of this program to prevent aging
effects or mitigate aging degradation. However, the applicant added that the its water
chemistry control program mcludes effectlve actlons to av0|d SCC of the claddlng and .
attachment welds. ' : 7 i

NoanT
’

The staff confirmed that the preventive actions program element satisf'ies the criterion defined -
in Appendix A.1 of the SRP-LR. The staff did not identify the need for preventlve actlons for
this program because itis a condltlon monltonng program

[Parameters Monltored] The applicant stated that (1) in order to provnde assurance that
cracking of the pressurizer cladding has not propagated into the underlying base metal of the
pressurizer, volumetric examination of pressurizer items that are susceptible to cracking will be
performed. ‘Cracking of the pressurizer stainless steel cladding would most likely result from-
thermal fatigue and cracking of the nickel-based alloy cladding would most likely.result from
primary water SCC and fatigue. The pressurizer pressure boundary items with high fatigue
cumulative usage factors include the circumferential weld at the head-to-shell junction and the
surge nozzle to shell junction and (2) in'accordance with ASME Section XI, Examination - ,
Category B-B, volumetric examination of essentially 100% of the circumferential shell-to- head
weld will be performed. In addition, the weld metal between the surge nozzle and the vessel
lower head will be subjected to high stress cycles:: Periodic monitoring of this area provides
monitoring for cracking of the nickel-based alloy.cladding that may propagate to the underlying
ferritic steel. The weld that connects the surge nozzle to the lower head will receive volumetric
examination in accordance with Examination Category B-D. These examinations will continue
through the period of extended operation to manage crackmg of claddmg that may extend |nto
the base metal at susceptible locatlons CE Al : »
The staff conflrmed that this program element satlsfles the criteria defmed in Appendlx A of the
SRP-LR. The evaluations of cladding and weld integrity are intended to detect the presence
and extent of aging effects. On this basrs the staff finds that the parameters monltored or
mspected are acceptable ‘ IESEENIN S . ¥ L
[Detectlon of Aglng Effects] The appllcant stated that detectlon of cracklng in the pressunzer
cladding will be achieved through periodic volumetric inspections of the base metal as required
by ASME Section XI. Inspection of these items constitutes an appropriate sample of the -
remaining stainless steel and nickel-based alloy clad items in the pressurizer. Informationin -
Table IWB 2500-1 describes the inspection sampling requirements, the examination methods
and the examination frequencies for the pressuirizer. Detection of cracking will be achieved .
through periodic volumetric inspections as requrred by ASME Sectlon XI. - :

. .
The staff confirmed that this program element satlsfles the cntena defined in Appendlx A 1 of
the SRP-LR. The applicant stated that inspections will use a frequency and sample size based
on existing codes and operating experience, to detect the presence and extent of aging effects.
On this basis, the staff fmds that the detection of aglng effects is acceptable '
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[Monitoring and Trending] The applicant stated that (1) during the course of the inspections,
the extent of surface or volumetric flaws will be characterized by non-destructive examinations.
Anomalous indications that are signs of degradation will be recorded on non-destructive
examination reports in accordance with plant procedures and (2) the corrective action program
and the requirements of ASME Section XI will address trending of flaws detected.

The staff confirmed that this program element satisfies the criteria defined in Appendix A of the
SRP-LR. Trending of the inspection results will enhance the applicant’s ability to detect aging
effects before there is a loss of intended function. On this basis, the staff finds that the
monitoring and trending is acceptable.

[Acceptance Criteria] The applicant stated that acceptance criteria for volumetric examinations
will be in accordance with ASME Section XI, IWB-3510 and IWB-3512.

The staff confirmed that this program element satisfies the criteria defined in Appendix A.1 of
the SRP-LR. The staff finds that any volumetric examination results that fall below the
minimum allowable, as determined by the applicable design code, will be found unacceptable
and corrective measures implemented. On that basis, the staff finds that the acceptance
criteria is acceptable.

[Operating Experience] The applicant stated, in Appendix B, Section B.1.19, of the LRA, that
its pressurizer examinations program is a new program for which there is no operating
experience. The program will include volumetric examinations of pressurizer items having high
susceptibility to thermal fatigue. Cracking of the cladding that extends into the base metal will
be detected by ASME Section X| volumetric examinations at these locations. The volumetric
inspections will be performed with ISI techniques that have been proven effective within the
industry at detecting cracking before loss of function occurs.

In the LRA, the applicant stated that the program is based on proven ISI techniques that can
effectively manage cracking of pressurizer cladding. This program will provide assurance that
the aging effects will be managed so that the pressurizer will continue to perform its intended
functions consistent with the CLB for the period of extended operation.

During the audit, the staff asked the applicant to clarify and/or provide the operating experience
reviews for new programs. In its response, the applicant stated that the plant corrective action
program, which captures internal and external plant operating experience issues, provides
assurance that operating experience will be reviewed and incorporated in the future to provide
objective evidence to support the conclusion that the effects of aging will be adequately
managed.

The staff agrees that even though limited operating experience was available, the pressurizer
examinations program provided assurance that the applicable aging effects would be
adequately managed for the period of extended operation.

UFSAR Supplement

In Appendix A, Section A.2.1.20, of the LRA, the applicant provided the UFSAR supplement for
the pressurizer examinations program and stated that the program will use volumetric
examinations required by ASME Section XI to manage cracking of the stainless steel and
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nickel-based alloy cladding and attachment welds to the cladding which may propagate into the
underlying ferritic steel. Volumetric examination of the circumferential shell-to-head weld and
the weld metal between the surge nozzle and the vessel lower head will be performed each S|
inspection interval. The applicant stated in Appendix A that the pressurizer examinations
program will be implemented prior to the period of extended operation. ' As stated in its
response to RAI B.1.19-1, the applicant stated that UFSAR supplement A.2.1.20 will be revised
to indicate that the pressurizer examinations program is an existing program. The staff .
reviewed this section and determined that the information in the UFSAR supplement provides
an adequate summary of the program activities, as identified in the SRP LR UFSAR
supplement table and as required by 10 CFR 54 21 (d) : .

Conclusron

On the basis of its review and audit of the applicant's program, the staff finds that the applicant
has demonstrated that the effects of aging will be adequately managed so that the intended
functions will be maintained consistent with the CLB for the period of extended operation, as . .
required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP
and finds that it provides an adequate summary descnpt:on of the program as requwed by

10 CFR 54.21(d). - TN . ,

3.0.3.3.9 System Walkdown Program E

Summary of Technlcal Informatlon in the Appllcatlon

The apphcant s system walkdown program |s descnbed in LRA Sectuon B.1 28 “System
Walkdown.” In the LRA, the applicant stated that the program is plant-specific. The AMP is -
credited with managing aging effects on systems and components within the scope of license
renewal and subject to aging management review.

Staft Evaluatron

In accordance wnth 10 CFR 54. 21(a)(3) the staff revrewed the mformatuon mcluded in
Appendix B, Section B.1.19, of the LRA, regarding the applicant's demonstration of the system
walkdown program to ensure that the effects of aging, as discussed above, will be adequately
managed so that the intended functions will be marntamed conS|stent W|th the CLB throughout
the penod of extended operatlon ro \-\t; RSN

The staff reviewed the system walkdown program agalnst the AMP elements found in the
SRP-LR, Appendix A, Section A.1.2.3, and SRP-LR Table A.1-1 and focused on how the
program manages aging effects through the effective incorporation of 10 elements (i.e.,
program scope, preventive actions, parameters monitored or inspected, detection of aging
effects, monitoring and trending;,- acceptance criteria, correctrve actions, conflrmatron process
admrnlstratlve controls and operatlng expenence ) o .

The apphcant mducated that the correctrve actrons confrrmatlon process and admmlstratlve C
controls are part of the site-controlled quality assurance program. The staff's evaluation of the
quality assurance program is provided separately in Sectlon 3 0 4 of thrs SER The remamlng
seven elements are dlscussed below. : . : . T
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[Program Scope] The applicant stated, in Appendix B, Section B.1.28, of the LRA, that the
system walkdown program includes inspections of external surfaces of ANO-2 components
within the scope of license renewal and subject to an aging management review. The program
is credited with managing loss of material from internal surfaces for situations in which the
external surface condition is representative of the internal surface condition and both have the
same environment. The program is also credited with detecting leakage and spray from
liquid-filled low-energy systems before such leakage can prevent satlsfactory accomplishment
of safety functions.

The staff confirmed that the program scope program element satisfies the criterion defined in
Appendix A.1 of the SRP-LR. The proposed scope identifies the specific components for which
the program manages aging. On this basis, the staff finds that the applicant’s proposed
program scope is acceptable.

[Preventive Actions] The applicant stated that the system walkdown program is an inspection
program and no actions will be taken as part of this program to prevent or mitigate aging
degradation.

The staff confirmed that the program element satisfies the criterion defined in Appendix A.1 of
the SRP-LR. The staff did not identify the need for preventive actions since the system
walkdown program is a condition monitoring program.

[Parameters Monitored/Inspected] The applicant stated that during a walkdown, the engineer
monitors for items which could affect system performance, safety, or reliability as well as
general housekeeping, personnel safety hazards, and radiological concerns.  Examples of
parameters inspected during the system walkdown are condition and placement of coatings,
evidence of corrosion, and indications of leakage.

The staff confirmed that this program element satisfies the criteria defined in Appendix A.1 of
the SRP-LR. The system walkdown activities are intended to detect the presence and extent of
aging effects. On this basis, the staff fmds that the parameters monitored or inspected is
acceptable.

[Detection of Aging Effects] The applicant stated (1) a general visual inspection is conducted
on readily accessible system and component surfaces during walkdowns, (2) component
walkdowns are performed periodically at a frequency dependent on the component being
inspected and (3) for each system that credits the program, system engineers are expected to
perform a walkdown at least once per refueling cycle. The frequency of inspection is
acceptable because aging effects are typically caused by relatively long-term degradation
mechanisms such as corrosion.

The staff confirmed that this program element satisfies the criteria defined in Appendix A.1 of.
the SRP-LR. The walkdowns are conducted, using a frequency and sample size based on
operating experience, to detect the presence and extent of aging effects. On that basis, the
staff finds that the detection of aging effects is acceptable.

[Monitoring and Trending] The applicant stated that (1) the program uses standardized

monitoring and trending activities to track degradation. Deficiencies are documented so that
results can be trended. In addition to preparing a written description and noting the location,
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this may also include collecting measurements to determine the severity of deterioration, taking
photographs, or drawing sketches and (2) component inspections are conducted by qualified
englneers using predefined checklists. Personnel are qualified in accordance with the -
engineering support personnel tralmng program that provrdes assurance of an appropnate level
of knowledge and experience pnor to performlng englneenng actlvmes :
The staff confirmed that this program element satlsfles the criteria dellned in Appendlx A of the
SRP-LR. Trending of the inspection results will enhance the applicant’s ability to detect aging
effects before there is a loss of intended function. On this basrs the staff flnds that the
monitoring and trending is acceptable. T o ‘

[Acceptance Criteria] The applicant stated that, for the system walkdown program, all -
unacceptable visual indications of cracking, loss of material, or change of material propertles of
components are documented as defncnencres .

The staff conflrmed that this program element satlsfles the criteria deflned in Appendlx A1 of
the SRP-LR. The staff finds that any deficiencies will be found unacceptable and corrective - -
measures implemented. On this basis, the staff finds that the acceptance criteria is acceptable.

[Operating Experience] The applicant stated, in Appendix B, Section B.1.28, of the LRA, that
the condition reports document conditions identified during walkdowns, including instances of -
corrosion, paint flaking, excessive wear, plant environment issues, leakage, loose parts, bent or
broken parts, and numerous other material conditions. Condition report trending data did not .
identify a need for improvement to this program. -Operating experience demonstrated that -
under the program coating deficiencies, evidence of corrosion, and indications of leakage were
being adequately detected and corrective action was initiated as required. The applicant also
stated that the plant corrective action program, which captures internal and external plant *
operating experience issues, provides assurance that operating experience will be reviewed in
the future to provide objective evndence to support the conclusron that the effects of aglng wnll
be adequately managed - : . e

On the basns of its review of the above operating eXperience on the discussions with the - -
applicant’s technical staff, the staff finds that the system walkdown program adequately
manages the aging effects that have been observed at the applicant’s plant and can do so
dunng the penod of extended operatlon S -

UFSAR Supplement

In Appendix A, Section A.2.1.29, of the LRA, the applicant provided the UFSAR supplement for
the system walkdown program and stated that the program conducts inspections to manage
loss of material, loss of mechanical closure integrity, and cracking, as applicable, for SCs within
the scope of license renewal. The program uses general visual inspections of readily
accessible system and component surfaces during system walkdowns. :The staff reviewed this
section and determined that the information in the UFSAR supplement provides an adequate *
summary of the program activities, as identified in the SRP-LR UFSAR supplement table and
as required by 10 CFR 54.21(d).
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Conclusion

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

10 CFR 54.21(d).

3.0.3.3.10 Wall Thinning Monitoring Program

Summary of Technical Information in the Application

The applicant’s wall thinning monitoring program is described in LRA Section B.1.29, “Wall
Thinning Monitoring.” In the LRA, the applicant stated that the program is plant-specific and is
credited with ensuring that wall thickness is above the minimum required in order to avoid
failures under normal, transient, and accident conditions, including seismic events.

Staff Evaluation

In accordance with 10 CFR 54.21(a)(3), the staff reviewed the information included in
Appendix B, Section B.1.19, of the LRA, regarding the applicant’s demonstration of the wall
thinning monitoring program to ensure that the effects of aging will be adequately managed so
that the intended functions will be maintained consistent with the CLB throughout the period of
extended operation.

The staff reviewed the wall thinning monitoring program against the AMP elements found in the
SRP-LR, Appendix A, Section A.1.2.3, and SRP-LR, Table A.1-1 and focused on how the
program manages aging effects through the effective incorporation of 10 elements (i.e.,
program scope,.preventive actions, parameters monitored or inspected, detection of aging
effects, monitoring and trending, acceptance criteria, corrective actions, confirmation process,
administrative controls, and operating experience.)

The applicant indicated that the corrective actions, confirmation process, and administrative
controls are part of the site-controlled quality assurance program. The staff’s evaluation of the
quality assurance program is provided separately in Section 3.0.4 of this SER. The remaining
seven elements are discussed below.

[Scope of Program] The applicant stated, in Appendix B, Section B.1.29, of the LRA, that the
wall thinning monitoring program encompasses wall thinning monitoring inspections for carbon
and stainless steel components.

The staff confirmed that the program scope program element satisfies the criterion defined in
Appendix A.1 of the SRP-LR. The proposed scope identifies the specific components for which
the program manages aging. On this basis, the staff finds that the applicant's proposed
program scope is acceptable.

3-82




[Preventive Actions] . The applicant stated the wall thinning monitoring program is an inspection
program and no actlons will be taken as part of this program to prevent or mitigate degradatlon :
due to aging. o ; TN : .

The staff confirmed that the preventive actions program element satlsﬁes the criterion def‘ined
in Appendix A.1 of the SRP-LR. The staff did not identify the need for preventlve actlons for the
wall thinning monitoring program since it is a ‘condition monitoring program. :

[Parameters Monitored] The applicant stated that non-destructive examinations will be -
performed on susceptlble components to determme wall thickness. -

The staff confrrmed that this program element satlsfles the cnterla deflned in Appendlx A 1of
the SRP-LR. During the audit, the staff observed that the applicant did not identify the
parameters monitored nor the type of non-destructive examinations to be performed. By letter
dated January 22, 2004, the applicant stated that the wall thinning program was modifiedto ."..
identify that the parameter monitored will be wall thickness. In its letter, the applicantalso - . -
stated that the wall thinning program was modified to reflect that non-destructive examinations
using industry-accepted methods such as ultrasonic testing will be performed on susceptible
components to determine wall thickness. The parameters monitored or inspected program .
element is acceptable because the measurements of wall thickness are intended to detect the
presence and extent of agrng effects. On this basis, the staff finds that the parameters
monitored or inspected is acceptable. TG .

[Detection of Aging Effects] The applicant stated that (1) the aging effect being managed by =
this program is loss of material. An appropriate sample size will be determined based on
operating experience prior to these inspection activities. - The extent and schedule of the
examinations prescribed by the program will be designed to ensure that aging effects willbe - -,
discovered and repaired before loss of intended function and (2) inspections will be performed
periodically at a frequency to be determined prior to implementation. The frequency of - ‘
inspections will depend upon results of prevrous inspections, calculated rate of material Ioss
and mdustry and plant operating expenence :

The staff confirmed that this program element satlsfres the criteria defmed in Appendrx A 1 of
the SRP-LR. However, the staff observed that applicant did not specify the type of
non-destructive examinations to be performed. By letter dated January 22, 2004, the applicant
stated that the wall thinning program was modified to reflect that non-destructive examinations
using industry-accepted methods such as ultrasonic testing will be performed on susceptible .
components to determine wall thickness.: The staff finds, based on'its review of the detection of
agrng effects program element and the applicant's January 22,-2004 letter, that the detection of
aging effects program element is acceptable because the inspections will be developed, using a
frequency and sample size based on 0peratlng experience, to detect the presence and extent :.
of aging effects. With this additional information the staff finds that the criteria of SRP LR .
Appendix A 1 are satisfied and so the program element is acceptable ; :

n"‘

[Monltorlng and Trendmg] The appllcant stated that wall thrckness will be trended and
projected to the next inspection, and corrective actions will be taken if the projections indicate
that the acceptance criteria of minimum wall thlckness may not be met at the next mspectnon

LA R
. 1" kN .
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The staff confirmed that this program element satisfies the criteria defined in Appendix A of the
SRP-LR. Trending of the inspection results will enhance the applicant’s ability to detect aging
effects before there is a loss of intended function. On this basis, the staff finds that the
monitoring and trending is acceptable.

[Acceptance Criteria] The applicant stated that wall thickness measurements greater than
minimum wall thickness values for the components’ design code of record will be acceptable.

The staff confirmed that this program element satisfies the criteria defined in Appendix A.1 of
the SRP-LR. The staff finds that any wall thickness values that are projected to fall below the
minimum allowable, as determined by the applicable design code, will be found unacceptable
and corrective measures implemented. On this basis, the staff finds that the acceptance
criteria is acceptable.

[Operating Experience] The applicant stated, in Appendix B, Section B.1.29, of the LRA, that
wall thinning monitoring program is a new program for which there is no operating experience.

The staff observed that ultrasonic wall thickness examinations are consistent with industry
standards and the applicant had indicated that if initial or periodic examinations reveal the need
to expand the sample size or increase the frequency of these activities, such actions would
occur. The operating experience associated with the wall thinning monitoring program will be
accrued over the period of extended operation.

During the audit, the staff asked the applicant to clarify and/or provide the operating experience
reviews for new programs. In its response, the applicant stated that the plant corrective action
program, which captures internal and external plant operating experience issues, provides
assurance that operating experience will be reviewed and incorporated in the future to provide
objective evidence to support the conclusion that the effects of aging will be adequately
managed.

The staff agrees that even though limited operating experience was available, the wall thinning

program provides assurance that the applicable aging effects would be adequately managed
for the period of extended operation.

UESAR Supplement

In Appendix A, Section A.2.1.30, of the LRA, the applicant provided the UFSAR supplement for
the wall thinning monitoring program and stated that it will manage loss of material from'
components, as applicable, within the scope of license renewal. Inspections will be performed
to ensure wall thickness is above the minimum required in order to avoid failures. The applicant
stated in Appendix A that the wall thinning monitoring program will be initiated prior to the
period of extended operation. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary of the program activities,
as identified in the SRP-LR UFSAR supplement table and as required by 10 CFR 54.21(d).

Conclusion

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

10 CFR 54.21(d). :

3.0.3.3.11 Auxiliary Systems Water Chemistry Control Program .

Summarv of Technlcal lnformatnon in the Apphcatron

1~

The appllcant s auxnhary systems water chemrstry control program is descnbed in LRA Sectron
B.1.30.1, “Auxiliary Systems Water Chemistry Control.” In the LRA, the applicant stated that -
the program is plant-specific and is credited with managing loss of material, cracking, and
fouling of components exposed to treated water environments.

Staff Evaluatlon

"“r"'-""

In accordance with 10 CFR 54, 21 (a)(3) the staff revrewed the mformatlon mcluded in - .
Appendix B, Section B.1.30.1, of the LRA, regarding the applicant’s demonstration of the
auxiliary systems water chemtstry control program to ensure that the effects of aging, as
discussed above, will be adequately managed so that the intended functions will be malntalned
consnstent with the CLB throughout the perrod of extended operation.

The staff revrewed the auxiliary systems water chemlstry control program against the AMP =
elements found in the SRP-LR, Appendix A, Section A.1.2.3 and SRP-LR Table A.1-1 and -
focused on how the program manages aging effects through the effective incorporation of 10
elements (i.e., program scope, preventive actions, parameters monitored or inspected,
detection of aging effects, monitoring and trending, acceptance criteria, corrective actlons
confnrmatlon process, admlnlstratrve controls and operatlng expenence ) :

The apphcant indicated that the correctlve actrons conflrmatron process and admlnlstratlve
controls are part of the site-controlled quality assurance program. The staff's evaluation of the
quality assurance program is provided separately in Section 3.0.4 of this SER. . The remamlng
seven elements are discussed below. :

[Scope of Program] The applicant stated, in Appendix B, Section B.1.30.1, of the LRA, that the
auxiliary systems water chemistry control program encompasses sampling activities that include
analyses on the EDG and AAC diesel generator cooling water systems. In addition, the
program includes chemistry monitoring and inspection activities on selected systems included in
the scope of license renewal due to possible spatial interactions with safety-related systems.
These are systems contamlng treated water that are not covered by other chemlstry programs
o o
The applicant stated that LRA Sectlon 2, 3 311 contams the non-safety-related SCs In Sectlon
2.3.3.11 of the LRA, the applicant described the systems that are in-scope for 10 CFR
54.4(a)(2). Specifically, LRA Table 2.3.3-11; “Miscellaneous Systems in scope for 10 CFR.
54.4(a)(2) Components Subject to Aging Management Review,” described non-safety-related
system components. LRA Table 3.3.2-11; "Miscellaneous Systems in scope for 10CFR-
54.4(a)(2) Summary of Aging Management Evaluation,” identifies component types that credit
the auxiliary systems water chemistry control program as an AMP.: -
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The staff confirmed that the program scope program element satisfies the criterion defined in -
Appendix A.1 of the SRP-LR. The proposed scope identifies the specific components for which
the program manages aging. On this basis, the staff finds that the applicant’s proposed
program scope is acceptable.

[Preventive Actions] The applicant stated that this program monitors and controls water
chemistry in the cooling water systems to manage the effects of aging.

The staff confirmed that the preventive actions program element satisfies the criterion defined
in Appendix A.1 of the SRP-LR. On the basis of its audit of the implementation procedures and
review of the program basis documents, the staff finds that preventive actions program element
is acceptable because it identifies and describes the activities from managing aging effects.

[Parameters Monitored/Inspected] The applicant stated that the program inspects components
for visible corrosion, deposits, structural damage, and biological growth. The systems are
inspected when opened for maintenance. The program typically monitors pH, conductivity,
solids, hardness, nitrite, freeze point, and biological count.

During its audit, the staff asked the applicant to (1) clarify whether iron and copper are
monitored in the applicant’s auxiliary systems water chemistry control program, and (2) discuss
whether the parameters monitored/inspected under this program are consistent with the
industry guidance credited. The applicant stated that iron and copper are monitored under the
program, and that the program covers a wide variety of equipment and parameters that are
monitored/inspected in accordance with vendor recommendations for the individual
components. The component inspections and water chemistry monitoring activities are
intended to detect the presence and extent of aging effects.

During its audit, the staff asked the applicant to (1) discuss the systems and components that
have been inspected (i.e., scope of inspection) under the auxiliary system water chemistry
control program (AMP B.1.30.1) in the past and which systems and components would be
inspected during the extended period of operation; and (2) discuss whether any systems
covered under this program have never been inspected and whether component failures (e.g.,
leakage) have occurred in these systems.

In its response dated May 19, 2004, the applicant stated that visual inspections have been
performed on components in the emergency diesel generator, condensate storage, feedwater,
chilled water, and main steam systems during disassembly for various reasons. A number of
components such as piping, tanks, heat exchangers and valves that are managed by the
auxiliary systems water chemistry control program have been inspected on both the emergency
diesel generators and the AAC diesel generator. Many of the components in these cooling
water systems are subject to inspection on a routine basis and, as a result, will be

inspected during the period of extended operation.

In its response dated May 19, 2004 to the second question above, the applicant stated that
during operation, all systems with components that rely only on the auxiliary systems water
chemistry control program for managing aging effects have been inspected during
maintenance. If leakage were to occur in a system covered by this program, it would have
been opened during maintenance to repair the leak and, therefore, would have been inspected.
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On the basis of its review of the applicant's responses, the staff confirmed that this program -
element satisfies the criteria defined in Appendix A.1 of the SRP-LR and finds that the
parameters momtored or inspected program element is acceptable

[Detection of Agrng Effects] The apphcant stated that thrs program manages aglng effects in
the systems included in the scope. R ,

The staff confirmed that this program element satisfies the criteria defined in Appendix A.t of
the SRP-LR. In its engineering report, the applicant stated that the aging effects being -
managed include loss of material (lncludlng that due to selective leaching) from the C!
components containing treated water in the emergency diesel generator system; fouling of the -
heat exchanger tubes of the emergency diese! generator system; loss of material (including that
due to selective leaching) from the alternate ’AC diesel generator components exposed to
treated water; fouling on the heat exchanger tubes of the alternate AC diesel generator system;
and loss of material and cracking for certain systems containing treated water. The staff ..~ -
reviewed the engineering report, and finds that the component inspections are conducted to
detect the presence and extent of aging effects. On this basis, the staff finds that the detection
of aglng effects program elementi is acceptable

[Monrtonng and Trendlng] The appllcant stated that values from analyses are archlved for -
long-term trending and review. : : 4 .

The staff confirmed that this program element satisfies the criteria defined in Appendix A. 1 of
the SRP-LR. Trending of the inspection results will enhance the applicant’s ability to detect
aging effects before there is a loss of intended functlon On thls baS|s the staff fmds that the
monltonng and trendmg are acceptable ' : o
[Acceptance Cnterla] The applrcant stated that the acceptance criteria for chemrstry o
parameters are in accordance with the manufacturer's recommendations or industry gurdance
The acceptance criteria for visual inspections are 'satisfactory general cleanliness and no
unacceptable corrosmn deposrts or structural damage

The staff conflrmed that thls program element satusfles the cntena defrned in Appendlx A 1 of
the SRP-LR.' The staff finds that any inspection results that indicate component degradation or
any chemistry parameters that fall outside those contained in applicable industry and ,
manufacturers’ guidelines will be found unacceptable and corrective measures |mplemented

During the audit, the staff asked the applicant to |dentlfy specnflc mdustry gurdance documents
used as the basns for the acceptance cnterla Poeniiae , . SRtaba i T
In its response dated May 19, 2004 the applrcant replled that EPRl TR 107396 was used to
develop the auxiliary systems water chemistry control program and implementing procedure -
1052.027. The applicant further stated that more specific guidance was also used to develop
the program, including EPRI NP-5569, "Chromate Substitutes for Corrosion Inhibitors in .
Cooling Systems"; CE-NPSD-448, "Review of Inhibitors used in Closed Cycle Cooling Water.:
Systems"; EPRI TR-105504, "Primer on Maintaining the Integrity of Water-Cooled Generator -
Stator Wrndrngs" and the Technrcal Manual for Alternate AC Dlesel Generator System

R N R ' v l ‘! IR B . PR . P

'3-87



On the basis of the applicant’s response to the above question and its review, the staff finds the
acceptance criteria acceptable.

[Operating Experience] The applicant stated that during the review of the ANO-1 LRA
(0OCNA040109), the NRC staff reviewed the ANO auxiliary systems water chemistry control
program. The governing procedure for the auxiliary systems water chemistry program applies
to both units.

The staff asked the applicant to discuss whether there have been any condition reports or
licensee event reports related to chemical excursions or component degradation occurring in
the systems within the scope of the auxiliary systems water chemistry control program. The
applicant responded that the operating experience discussed in its engineering report included
a review of condition reports, condition report trending data, and interviews with the applicant’s
technical staff regarding plant system and program operating experience. The review did not
identify any condition reports or licensee event reports related to chemical excursions in the
systems covered under this program. Also, the condition report trending data did not identify
recurrent component degradation occurring in the systems covered under this program.

On the basis of its review of the above operating experience and on discussions with the
applicant’s technical staff, the staff concludes that auxiliary systems water chemistry control
program adequately manages the aging effects that have been observed at the applicant’s
plant.

UFSAR Supplement

In Appendix A, Section A.2.1.31, of the LRA, the applicant provided the UFSAR supplement for
the water chemistry control — auxiliary systems water chemistry control program and stated that
the program manages loss of material, cracking, and fouling, as applicable, of components in
the scope of license renewal. The program monitors and controls the relevant chemistry
conditions for components exposed to treated water environments.

During the audit, the staff noted that for the water chemistry related systems described in the
SRP-LR, Table 3.1-2 and Table 3.3-2, industry guidance and/or reports are identified. The staff
requested, in question B.1.30.1-6, that the applicant include in its LRA Section A.2.1.31 specific
industry guidance for the auxiliary water chemistry program similar to that in the SRP-LR,
Tables 3.1-2 and 3.3-2, or justify not including the industry guidance in this section

(RAI B.1.30.1-2).

In its response dated May 19, 2004, the applicant stated that a reference to industry guidance
used for the auxiliary systems water chemistry control program will be provided in LRA SAR
Section A.2.1.31 and committed to completing this action upon issuance of the renewed
license.

The staff asked the applicant to clarify what industry guidance would be referenced. Inits
subsequent response to the staff's question, by letter dated July 22, 2004, the applicant stated
that the auxiliary water systems chemistry control program covers a variety of miscellaneous
systems and components using many different references such as EPRI reports, vendor
technical manuals, and other industry guidance. Applicable references can change frequently
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based on industry experience or component replacements. Since the references change - - -
frequently, the staff rescinded its request that the applicant revise the SAR Sectlon A.2.1.31.

On the basis of its review of the apphcant's response to the above questlon the staff fmds that.
the applicant provides an adequate summary description of the program as requnred by

10 CFR 54.21(d). . : :

.‘"‘:t "‘

Conclusion

On the basis of its review and audit of the‘app'lic‘ant’s prograrn, the staff finds that the applicant
has demonstrated that the effects of aging will be adequately managed so that the intended -
functions will be maintained consistent with the CLB for the period of extended operatlon as .
requnred by 10 CFR 54. 21(a)(3) ' S v.

The staft also revxewed the UFSAR supplement for this AMP and flnds that it provudes an
adequate summary description of the program, as reqmred by 10 CFR 54.21 (d)

3. 0 4 Quallty Assurance Program Attrlhutes lntegral to Aglng Management Programs

The NRC staff has revnewed LRA Appendlx A Sectlon A21, "Aglng Management Programs
and Activities” and Appendix B, Section B.0.3, "ANO-2 Correctlve Actions, Confirmation -
Process and Administrative Controls,” in accordance with the requirements of

10 CFR.54.21(a)(3) and 10 CFR 54.21(d). :The staff has evaluated the adequacy of certain .,
aspects of the applicant’s programs to manage the effects of aging. The particular aspects : -

-reviewed by the staff in this section encompass three quality assurance program attributes, .
namely corrective actions, confirmation process, and administrative controls. These three
attributes of the quality assurance program are addressed for all of the appllcant s AMPs
The license renewal applicant is requured to demonstrate that the effects of aglng on structures
and components that are subject to an AMR will be adequately managed to ensure that their -
intended functions will be maintained in a manner that is consistent with the CLB of the facility
throughout the period of extended operation. To manage these effects, applicants have . . . -
developed new, or revised existing, AMPs and applied those programs to the SSCs of interest.-
For each of these AMPs, the existing 10 CFR Part 50, Appendix B, quality assurance program
may be used to address the attributes of correct:ve actions, conflrmatson process and .
admunlstratlve controls. - C :v TR

RN
3.04. 1 Summary of Technlcal Informatlon rn Appl/catlon

- . bt P

y

Appendlx B Sectlon B. 0 3 “ANO-2 Correctlve Actlons Contlrmatnon Process and
Administrative Controls,” of the LRA provndes the ‘aging management activity descrlptlon for . N
each activity credited for managing aging effects.: The applicant stated that it uses the existing
ANO-2, 10 CFR Part 50, Appendix B, quality assurance program to address the elements of -
corrective action, confirmation process, and administrative controls for all of its AMPs. The
applicant further states that these programs,-credited for license renewal, encompass both the
safety-related and non safety-related SSCs wrthln the scope of Ilcense renewal ‘

e ey
L Sielt H
B A N A A

R :
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3.0.4.2 Staff Evaluation

During the audit of the applicant’s renewal scoping and screening process, the staff also
examined the applicant’s processes for addressing corrective action, confirmation processes,
and document control (the quality assurance attributes) associated with the various aging
management programs credited for managing the potential aging effects of SSCs over the
period of extended operation of the plant.

The audit team determined that the applicant had not described the AMP quality attributes in
Appendix A, “Updated Final Safety Analysis Report Supplement.” Consistent with Branch
Technical Position IQMB-1, the applicant should either document a commitment to expand the
scope of its 10 CFR Part 50 Appendix B program to include nonsafety-related structures and
components subject to an AMP to address the AMP quality attributes during the period of
extended operation or propose an alternative means to address this issue. The staff requested
that the applicant clarify their commitments related to addressing the quality attributes of AMPs
applicable to nonsafety-related structures and components subject to aging management. The
description in Appendix A should provide sufficient information for the staff to determine if the
quality attributes for the Appendix A.1 aging management programs are consistent with the
review acceptance criteria contained in NUREG-1800, Section A.2, “Quality Assurance for
Aging Management Programs (Branch Technical Position IQMB-1).” (This request for
information was documented as RAI 2.1-6).

The applicant responded by a letter to the NRC dated May 19, 2004. The following paragraph
will be added to Appendix A of the LRA. “The Quality Assurance Program implements the
requirements of 10CFR50, Appendix B. The Quality Assurance Program includes the elements
of corrective action, confirmation process, and administrative controls and is applicable to all
aging management programs credited for license renewal including programs for safety-related
and non-safety related structures, systems and components.”

The staff concluded that the applicant response had clarified their commitments related to
addressing the quality attributes of AMPs applicable to nonsafety-related structures and
components subject to aging management and had adequately addressed the questions
documented in RAI 2.1-6.

The audit team reviewed that the discussions of corrective actions contained in section B.0.3,
“Corrective Actions, Confirmation Process and Administrative Controls,” of Appendix B, “Aging
Management Programs and Activities.” The discussion stated that “in the case of significant
conditions adverse to quality... corrective action is taken to lessen the likelihood of recurrence.”
This is not in agreement with the regulations contained in 10 CFR Part 50, Appendix B, section
XVI, “Corrective Actions,” which states, in part, “in the case of significant conditions adverse to
quality, the measures shall assure that the cause of the condition is determined and corrective
actions taken to preclude repetition.” The applicant was requested to address this discrepancy.
This request for information was documented as RAI 2.1-5.

The applicant responded by a letter to the NRC dated May 19, 2004, which stated that
Appendix B, Section B.0.3 under the heading of "Corrective Actions" would be clarified as
follows: “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 repetition.”

3-90




The staff concluded that the applicant’s response had addressed the discrepancy between the
definition of corrective action contained in Appendix B of the LRA and 10 CFR Part 50 be
rewording that portion of Appendix B of the LRA to consistent with 10 CFR Part 50 and had
adequately responded to the questions documented in RAI 2.1-7.

3.0.4.3 Conclusion

The audit team did not observe any exceptions to the use of the site Appendix B quality
assurance program for the evaluation of the three quality assurance attributes. On the basis of
this review, the staff finds that the quality assurance attributes are consistent with 10 CFR
54.21(a)(3). Therefore, the applicant’s quality assurance attributes within the AMPs credited for
license renewal are acceptable.
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3.1 Aging Management ofg Reactor Vessel, Internals, and Reactor Coolant System’

This section of the SER documents the staff’s review of the applicant's AMR results for the
reactor vessel, internals, and reactor coolant system components and component groups
associated with the following systems ' ::’,;v vk s
I R A

reactor vessel and control element drive mechanism

_reactor vessel internals

Class 1 plptng, valves, and reactor coolant pumps
- pressurizer
" steam generators

ERCIEREE
I

: Y R YRENE I
3.1.1 Summary of Technical Information in the Application

In LRA Section 3.1, the applicant provided "AMR Tresults for the reactor vessel internals, and
reactor coolant system components and component groups. Table 3.1.1 of the LRA, “Summary
of Aging Management Programs for the Reactor Coolant System in Chapter IV of NUREG-
1801,” provides a summary of the programs evaluated in the GALL Report for the RCS -
‘component groups - : .

'-'3.1.2_Staff Evaluation : f

The staff reviewed LRA Section 3.1 to determine if the applicant provided sufficient information
to demonstrate that the effects of aging for the reactor system components that are within the
‘scope of license renewal and subject to an AMR will be adequately managed so that the
intended functions will be maintained consistent with the CLB for the period of extended
'operatlon as requrred by 10 CFR 54.21(a)(3). - :

The staft performed an audit to confirm the appllcant's claim that certam identified AMRs were
consistent with the GALL Report. The staff did not repeat its review of the matters described i m
the GALL Report. However, the staff did determine that the material presented in the LRA was’
applicable and that the applicant had identified the appropriate GALL AMPs.: Section 3.0.3 of °
this SER documents the staff's evaluations of the AMPs. The ANO-2 Audit and Review Report
'documents the staff's audit findings, which are also summarized in Sectlon 3.1.2.1of thns SER

The staff also audited and reviewed those AMRs that are consistent with the GALL Report and
for which further evaluatton is recommended. The staff determined that the applicant’s turther
evaluations were consistent with the acceptance cntena in Section 3.1.3.2 of the SRP LR
Section 3.1.2.2 of the SER summanzes the staff’ s audlt findings. » -
The staff conducted a technical revrew of the remaining AMRs that are not consistent wrth the
GALL Report. The review included evaluating whether all plausible aging effects were identified
-and whether the aging effects listed were appropriate for the combination of materials and :
environments specified. Section 3.1.2.3 of the SER summarizes the staff's review findings.

Finally, the staff revrewed 'the Alt'/lP'summary descnptlons in the UFSAR Supplement to ensure ;
that they provide an adequate description of the programs credited with managing or monltormg
aging for the reactor vessel, internals, and reactor coolant system components and component
groups. K s -
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Table 3.1-1 below provides a summary of the staff’s evaluation of components, aging
effects/mechanisms, and AMPs listed in LRA Section 3.1 that are addressed in the GALL

Report.

Table 3.1-1 Staff Evaluation for Reactor Vessel, Internals, and Reactor Coolant System
Components in the GALL Report

/Component Group: | . 'Aging Effect/, : | stait Evaluation
T IFI TR R [ Mechanism i GOATEREGRY A\
Reactor coolant Cumulative fatigue TLAA, evaluatedin | TLAA-Metal Fatigue | Consistent with
pressure boundary | damage accordance with GALL, which
components 10 CFR 54.21(c)) recommends further
(item Number evaluation (See
3.1.1-1) Section 3.1.2.2.1)
Steam generator Loss of material Inservice Inservice Inspection | Consistent with
shell assembly due to pitting and inspection; water (B.1.14), Water GALL, which

(Item Number crevice corrosion chemistry Chemistry Controt recommends further
3.1.1-2) (B.1.30) evaluation (See

Section 3.1.2.2.2)

Pressure vessel Loss of fracture TLAA, evaluatedin | TLAA-Reactor Consistent with
ferritic materials toughness due to accordance with Vessel GALL, which

that have a neutron | neutron irradiation Appendix G of recommends further
fluence greater than | embrittlement 10 CFR 50 and evaluation (See

10" n/cm? RG 1.99 Section 3.1.2.2.3)
(E>1 MeV)

(Item Number

3.1.1-4)

Reactor vessel Loss of fracture Reactor vessel Reactor Vessel Consistent with
beltline shell and toughness due to surveillance Integrity (B.1.21) GALL, which

welds neutron irradiation recommends further
(Item Number embrittlement evaluation (See
3.1.1-5) Section 3.1.2.2.3)
Westinghouse and Loss of fracture Plant specific Not Applicable to Consistent with
Babcock & Wilcox toughness due to ANO-2. Core GALL, which

(B&W) balfle/former | neutron irradiation shroud plates are recommends further
bolts embrittlement and welded. evaluation (See
(Item Number void swelling Section 3.1.2.2.3)
3.1.1-6)

Small-bore reactor Crack initiation and | Inservice Inservice Inspection | Consistent with
coolant system and | growth due to stress | inspection; water (B.1.14), Water GALL, which

connected systems | corrosion cracking chemistry; one-time | Chemistry Control recommends further
piping (SCC), inspection (B.1.30) evaluation
(item Number intergrangular (See Section
3.1.1-7) stress corrosion 3.1.2.2.4)

cracking (IGSCC), ,

and thermal and

mechanical loading
Vessel Shell Crack growth due to | TLAA Not Applicable to Consistent with
(Item Number cyclic loading ANO-2 GALL, which
3.1.1-10) recommends further

evaluation (See
Section 3.1.2.2.5)
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‘#\Report

AMP I GALL"

S Emton ]

Reactor internals Changes in Plant specific RV Intemal CASS ‘Consistent with .
(item Number : - dimension dueto - Wit (B.1.22), RV - GALL, which .
3.1.1-11) void swelling PR Internals Stainless . | recommends further

o Co Steel (B.1.23) - evaluation (See .

. Section 3.1.2.2.6)

PWR core support | Crack initiation and | Plant specific Water Chemistry | Consistent with
pads, instrument growth due to SCC Control (B.1.30), - | GALL, which
tubes {bottom head | and/or primary Alloy 600 Aging recommends further
penetrations), water stress Management - evaluation (See
pressurizer spray corrosion cracking (B.1.1), Inservice,. . | Section 3.1.2.2.7)
heads, and nozzles | (PWSCC)

for the steam
generator
instruments and
drains

(Item Number
3.1.1-12)

Inspection (B.1.14) -

Cass austenitic.

Crack initiation and

Plant specific

Water Chemistry . ':

Consistent with

stainless steel - growth due to SCC Control (B.1.30), . GALL, which -
(CASS) reactor .. - Inservice Inspection | recommends further
coolant system - (B.1.14) evaluation (See
piping - : Section 3.1.2.2 7) ......
(ftem Number o :
3.1.1-13) -
Pressurizer Crack initiation and | Inservice Inservice Consistent with .
instrumentation - growth due to inspection; water Inspection(B.1.14), GALL, which
penetrations and PWSCC chemistry - - Alloy 600 (B.1.1), - | recommends further
heater sheaths and Tt Water Chemistry . : | evaluation (See .
sleeves made of Ni- ey Control (B.1.30) Section 3.1.2.2.7)
alloys’ . : - .
(Item Number .
3.1.1-14) . £
Westinghouse and * | Crack initiation and | Plant specific Not Applicable to , Consistent with -
B&W baffle former growth due to SCC e ANO- 2 GALL, which
bolts - .~ : and irradiation- recommends further
(item Number assisted stress evaluation (See.
3.1.1-15) corrosion cracking Section 3.1.2.2.8) -
S (IASCC)
Westinghouse and Loss of preload due { Plant specific -. Not Applicable to | Consistent with . - -
B&W baflle former to stress relaxation ANO-2 . - | GALL, which
baffle bolts recommends further
(item Number evaluation .
3.1.1-16) (See Section
3.1.2.2.9)

Steam generator ~ | Loss of section Plant specific - - Not Apphcable to Consistent with

| teedwater thickness due to [RERR ANO- 2 e GALL, which .
impingement plate erosion recommends further
and support evaluation (See

1 (Item Number Section 3.1.2.2.10)
3.1.1-17)
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L ead
T,

¥ Aging Effect/’
‘Mechanism:-.

{(Alloy 600) Steam
generator tubes,
repair sleeves, and
plugs

(Item Number
3.1.1-18)

growth due to
PWSCC outside
diameter stress
corrosion cracking
(ODSCC), and/or

(IGA); or Loss of
material due to -

corrosion, and

corrosion at tube

"Crack initiation and

intergranular attack

wastage and pitting

fretting and wear; or
deformation due to

Steam generator
tubing integrity;
water chemistry

Steam Generator
Integrity (B.1.25),
Water Chemistry
Control (B.1.30)

Consistent with
GALL, which
recommends further
evaluation (See
Section 3.1.2.2.11)

(Item Number

support plate

intersections
Tube support lattice | Loss of section Plant specific Not Applicable to Consistent with
bars made of thickness due to ANO-2 GALL, which
carbon steel flow-accelerated recommends further
(ltem Number corrosion (FAC) - evaluation
3.1.1-19) (See Section

3.1.2.2.12)
Carbon steel tube Ligament cracking Plant specific Not Applicable to Consistent with
support plate due to corrosion ANO-2 GALL, which
(Item Number recommends further
3.1.1-20) evaluation (See
Section 3.1.2.2,13)

Steam generator Loss of material Combustion Not Applicable to Consistent with
feedwaterinlet ing | due to flow Engineering (CE) ANO-2 GALL, which
and supports accelerated steam generator recommends further
(tem Number corrosion feedwater ring evaluation (See
3.1.1-21) inspection Section 3.1.2.2.14)
Reactor vessel Crack initiation and | Reactor head Inservice Inspection | Consistent with
closure studs and growth due to SCC closure studs (B.1.14) GALL, which
stud assembly and/or IGSCC recommends no

further evaluation

and valve body
(item Number

toughness due to
thermal aging

3.1.1-22) (See Section
3.1.2.1)
CASS pump casing | Loss of fracture Inservice inspection | Inservice Inspection | Consistent with

(B.1.14)

GALL, which
recommends no

3.1.1-23) embrittlement further evaluation
(See Section
3.1.2.1)

CASS piping Loss if fracture Thermal aging Inservice Inspection | Consistent with

(ltem Number toughness due to embrittlement of (B.1.14) GALL, which

3.1.1-24) thermal aging CASS recommends no

embrittlement further evaluation

(See Section
3.1.2.1)
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Aging Effect/
#'“Mechanism :

:] BWR piping and
|1 fittings; steam’

1 generator - .

'} components
(Item Number .- .
-1 3.1.1-25) -

Wall thinning due to
flow accelerated
corrosion

Flow accelerated
corrosion

Flow-Accelerated
Corrosion (B.1.11), -
Water Chemistry -
Control (B.1.30)

Consistent with -~
GALL, which
recommends no
further evaluation
(See Section . |
3121). - -

Reactor coolant
pressure boundary .
(RCPB)valve -+ -
‘§ closure bolting,

-] manway and - :
holding bolting, and
closure boltingin
high-pressure and -
high temperature ~

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

'| -Bolting integrity - -

Inservice Inspection
(B.1.14), Bolting
and Torquing .
Activities (B.1.2)

Consistent with .
GALL, which -
recommends no
further evaluation -
(See Section
3.1.2.1)

systems
.| (item Number .
3.1.1-26) -~ - ‘
CRD nozzle Crack initiation and ' Ni-alloy nozzles and | Inservice Inspection ;| Consistent with
.| (item Number - growth due to penetrations; water - | (B.1.14), Water GALL, which - - -
3.1.1-35) PWSCC : ‘| chemistry : Chemistry Control - | recommends no
ST (B.1.30), RV Head " .| further evaluation - -
R A T Penetrations (See Section . '
ot g (B.1.20) 3.1.2.1)
Reactor vessel Crack initiation and | Inservice Inservice Inspection | Consistent with ‘
nozzles safe ends growth due to cyclic | inspection; water (B.1.14), Water - - | GALL, which - -~ -
and CRD housing; loading and/or SCC, .| chemistry - Chemistry Control recommends no
reactor coolant and PWSCC SR (B.1.30). further evaluation
system components (See Section e
(except CASS and 3.1.21): - Lo
-] bolting) ' S A
‘I (tem Number
3.1.1-36) a
Reactor vessel Loss of fracture - Thermal aging and RV Internal CASS Consistent with -
internals CALL .. | toughness dueto :| neutron irradiation (8.1.22) . . ‘| GALL, which
components ' therma! aging, .| embrittiement T .- | recommendsno
(item Number neutron irradiation ™ - VoL 1] further evaluation ..
13.1.1-37) embrittlement and (See Section - - .
: void swelling * . - 3.1.2.1) - o
| External surfaces of ' | Loss of material Boric acid corrosion | Boron Acid i| Consistent with .~ ;
"] carbon steel due to boric acid © o~ emee— - - ] Corrosion - | GALL, which - - - -,
components in corrosion e Prevention (B.1.3) recommends no . ¢
reactor coolant : } T D further evaluation '
.| system pressure B (See Section
{ boundary 3.121)
(item Number o
3.1.1-38) i
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Al o oein®
. :::v‘a_;e."

A=

Componsnt Gioup

: Aging Effeici/
;' Mechanism:

closure studs, and
core support pad
(Item Number

Steam generator Loss of material Inservice inspection | Not Applicable to Consistent with’
secondary due to erosion ANO-2 GALL, which
manways and recommends no
handholds (carbon further evaluation
steel) (See Section
(Item Number 3.1.2.3.5)
3.1.1-39)

Reactor internals, Loss of material Inservice inspection | Inservice Inspection | Consistent with
reactor vessel due to wear (B.1.14) GALL, which

recommends no
further evaluation
(See Section

3.1.1-40) 3.1.2.1)

Pressurizerintegral | Crack initiation and | Inservice inspection | Inservice Inspection | Consistent with

support growth due to cyclic (B.1.14) GALL, which

(Item Number loading recommends no

3.1.1-41) further evaluation
(See Section
3.1.2.1)

Upper and lower

Loss of preload due

Inservice

RV Internals SS

Consistent with

(B.1.14)

intemals assembly to stress relaxation inspection; loose (B.1.23), Inservice GALL, which
(Westinghouse) part and/or neutron | Inspection (B.1.14) recommends no
(Item Number noise monitoring further evaluation
3.1.1-42) (See Section
3.1.2.1)

Reactor vessel Loss of fracture PWR vessel RV Internals SS Consistent with
intemals in fuel toughness due to internals; water (B.1.23) GALL, which
zone region (except | neutron irradiation chemistry recommends no

.| Westinghouse and | embrittlement and further evaluation
B&W baffle former void swelling (See Section
bolts) 3.1.2.1)
(item Number
3.1.1-43)
Steam generator Crack initiation and | Inservice Water Chemistry Consistent with
upper and lower growth due to SCC, | inspection; water Control (B.1.30), GALL, which
heads, tubesheets, | PWSCC, and or chemistry Alloy 600 (B.1.1), recommends no
and primary nozzles | IASCC Inservice Inspection | further evaluation
and safe ends (B.1.14) (See Section
(ltem Number 3.1.2.1)
3.1.1-44)
Vessel Internals Loss of fracture PWR vessel RV Intemals CASS | Consistent with
(except toughness due to internals; water (B.1.23), RV "1 GALL, which
Westinghouse and neutron irradiation chemistry Internals Stainless recommends no
B&W baffle former embrittlement and Steel (B.1.23), further evaluation
bolts) void swelling Water Chemistry (See Section
(ltem Number Control (B.1.30), 3.1.2.1)
3.1.1-45) Inservice Inspection
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‘Component Grouy

47

roup

*Mechanism’

Reactor internals

Loss of preload due |

EILFEN LIS PR
Inservice =

Not Applicable to .

Consistent with .

upper and lower

internal assemblies,

_part monltonng

(B.1.23), Inservice

Inspection (B.1.14) -

(B&W screws and to stress relaxation inspection; loose ANO-2 GALL, which
bolts) part monitoring : recommends no
(item Number , | further evaluation
3.1.1-46) (See Section
3.1.241) ..
Reactor vessel Loss of material Reactorhead Inservice Inspection Consistent with
closure studs and - | due towear closure studs (B.1 14) GALL, which
1 stud assembly O ot e .recommends no .
{1 (tem Number further evaluation |
3.1.1-47) (See Section o
3.1.2.1)
-| Reactor internals | Loss of preload due Inserwce : RV Internals Consistent with
(Westinghouse to stress relaxation | inspection; Ioose Stainless Steel GALL, which _ .

recommends no

further evaluation -

CE bolts and tie (See Section = -
rods) 3.1.2.1)

(item Number PR

3.1.1-48) ~ o

The staf'f;s review of the ANO-2 RCS and associated co'mponente followed one of several
approaches. One approach, documented in Section 3.1.2.1 of this SER, involves the staff’s

audit and review of the AMR results for components in the RCS that the applicant indicated are

consistent with the GALL Report and do not’ requrre further evaluation. Another approach,’
documented in Sectlon 3.1.2.2 of this SER, involves the staff’s audit and review of the AMR
results for components'in the RCS that the apphcant indicated are consistent with the GALL
Report and for which further evaluation is recommended. A third approach, documented in
Section 3.1.2.3 of this SER, involves the staff’s technical review of the AMR results for .

components in the RCS that the appllcant indicated are not consistent with the GALL Report or
are not addressed in the GALL Report. Section 3.0.3 of this SER documents_the staff’ s review

of AMPs that are credited to manage or monltor aglng effects of the RCS.

3. 1.2.'1f AMR Results That Are Con'sisteht w:th ;t.he QALL Report

Summary of Technical Information in the Application

In Sectlon 3.1.2.1 of the' LRA the apphcant ldentlfled the materrals envrronments and aglng
effects requiring management. The apphcant ldentlfled the following programs that manage the

aging effects related to the reactor vessel |nternals RCS, pressunzer and SG components

« ' 'Reactor Vessel Integrity Program B
. ,‘lnservrce Inspection Program __‘j',' oo
~ Water Chemistry Control Program

" Boric Acid Corrosion Prevention' Program
Alloy 600 Aging Management Program
-Reactor Vessel Head Penetration Program
Bolting and Torqumg Actlvmes Program ‘

w A e o

R B
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Reactor Vessel Internals Cast Austenitic Stainless Steel Components Program
Reactor Vessel Internals Stainless Steel Plates, Forgings, Welds, and Bolting Program
Cast Austenitic Stainless Steel Evaluation Program

Pressurizer Examinations Program

Steam Generator Integrity Program

Flow-Accelerated Corrosion Program

Staff Evaluation

In Tables 3.1.2-1 through 3.1.2-5 of the LRA, the applicant provided a summary of AMRs for
the reactor vessel, internals, RCS, pressurizer, and SGs, and identified which AMRs it
considered to be consistent with the GALL Report.

For component groups evaluated in the GALL Report for which the applicant claimed
consistency with the GALL Report, and for which the GALL Report does not recommend further
evaluation, the staff performed an audit and review to determine whether the plant-specific
components contained in these GALL Report component groups are bounded by the GALL
evaluation.

The applicant provided a note for each AMR line item. The notes describe how the information
in the tables aligns with the information in the GALL Report. The staff audited those AMRs
identified by notes A through E, which indicate that the AMR is consistent with the GALL
Report.

Note A indicates that the AMR line item is consistent with the GALL Report for component,
material, environment, and aging effect. In addition, the AMP is consistent with the AMP
identified in the GALL Report. The staff audited these line items to determine consistency with
the GALL Report and the validity of the AMR for the site-specific conditions.

Note B indicates that the AMR line item is consistent with the GALL Report for component,
material, environment, and aging effect. In addition, the AMP takes some exceptions to the
AMP identified in the GALL Report. The staff audited these line items to determine consistency
with the GALL Report. The staff determined that it reviewed and accepted the identified
exceptions to the GALL AMPs. The staff also determined whether the AMP identified by the
applicant is consistent with the AMP identified in the GALL Report and whether the AMR is valid
for the site-specific conditions.

Note C indicates that the component for the AMR line item is different, but consistent with the
GALL Report for material, environment, and aging effect. In addition, the AMP is consistent
with the AMP identified by the GALL Report. This note indicates that the applicant could not
find a listing of some system components in the GALL Report. However, the applicant
identified a different component in the GALL Report that has the same material, environment,
aging effect, and AMP as the component under review. The staff audited these line items to
determine consistency with the GALL Report. The staff also determined whether the AMR line
item of the different component applies to the component under review and whether the AMR is
valid for the site-specific conditions.

Note D indicates that the component for the AMR line item is different, but consistent with the
GALL Report for material, environment, and aging effect. In addition, the AMP takes some
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exceptions to the AMP identified in the GALL Report. The staff audited these line items to
determine consistency with the GALL Report. The staff determined whether the AMR line item
of the different component applies to the component under review. The staff determined that it-
reviewed and accepted the identified exceptions to the GALL AMPs. The staff also determined
whether the AMP identified by the applicant is consistent with the AMP identified in the GALL
Report and whether the AMR is valid for the sne-specmc condltlons

Note E indicates that the AMR line itemis conS|stent wuth the GALL Repor’( for matenal
environment, and aging effect, but a different AMP is credited. ‘The staff audited these line
items to determine consistency with the GALL Report. The staff also determined whether the
identified AMP would manage the aging effect consistent with the AMP identified by the GALL
Report and whether the AMR is valid for the sute-specmc condltlons

The staff conducted an audit and review of the mformatlon provnded in the LRA and program
bases documents, which are available at the applicant’s engineering office. On the basis of its
audit and review, the staff finds that the AMR results, which the applicant claimed to be
consistent with the GALL Report, are in fact consistent with the AMRs in the GALL Report.
Therefore, the staff finds that the applicant identified applicable aging effects that are
appropriate for the combination of materials and environments listed.

On the basis of its audit and review, the staff concludes that the applicant has demonstrated
that the effects of aging will be adequately managed so that the component intended functions
will be maintained consistent with the CLB for the period of extended operation, as required by -
10 CFR 54.21(a)(3).

Conclusion

The staff has evaluated the applicant’s claim of consistency with the GALL Report. The staff
also has reviewed information pertaining to the applicant’s consideration of recent operating ‘=
experience and proposals for managing associated aging effects. On the basis of its review,
the staff finds that the AMR results, which the applicant claimed to be consistent with the GALL .
Repor, are in fact consistent with the AMRs in the GALL Report. Therefore, the staff finds that:
the applicant has demonstrated that the effects of aging for these components canbe /. -
adequately managed so that their intended functions can be maintained consistent with the
CLB for the penod of extended operatlon as requnred by 10 CFR 54. 21(a)(3)

3.1. 2.2 AMR Results That Are Consrstent w:th the GALL Repoﬂ for Wthh Further Evaluatlon |
; Is Recommended - st o ‘

Summary of Technical Information in the Applicatipn

In Section 3.1.2.2 of the LRA, the applicant provided further evaluation of aging‘ management |
as recommended by the GALL Report for reactor.vessel, internals, and RCS components. The
appllcant provided mformatlon concernlng how it W|I| manage the following aglng effects .

.t v 1,‘..‘.

. cumulative fatigue damage ’ PR

. loss of material from pitting and crevice corrosion
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. loss of fracture toughness as a resulting of neutron irradiation embrittlement

. crack initiation and growth caused by thermal and mechanical loading or SCC

. crack growth resulting from cyélic loading

. changes in dimension caused by void swelling

. crack initiation and growth resulting from SCC or PWSCC

. crack initiation and growth resulting from SCC or IASCC

. loss of preload caused by stress relaxation

. loss of section thickness as a result of erosion

. crack initiation and growth from PWSCC, ODSCC, or IGA or loss of material resulting

from wastage and pitting corrosion or loss of section thickness caused by fretting and
wear or denting from corrosion of carbon steel tube support plate

. loss of section thickness caused by flow-accelerated corrosion

. ligament cracking resulting from corrosion

. loss of material caused by flow-accelerated corrosion

. quality assurance for aging management of nonsafety-related components

Staff Evaluation

For component groups evaluated in the GALL Report for which the applicant claimed
consistency with the GALL Report, and for which the GALL Report recommends further
evaluation, the staff reviewed the applicant’s evaluation to determine whether it adequately
addressed the issues that were further evaluated. In addition, the staff reviewed the applicant's
further evaluations against the criteria contained in Section 3.1.2.2 of the SRP-LR. The ANO-2
ANO-2 Audit and Review Report documents the details of the staff’s onsite audit and review.

The GALL Report indicates that further evaluation should be performed for the aging effects
described in the following sections of this SER.

3.1.2.2.1 Cumulative Fatigue Damage
As stated in the SRP-LR, fatigue is a TLAA, as defined in 10 CFR 54.3. TLAAs must be
evaluated in accordance with 10 CFR 54.21(c)(1). Section 4.3 of this SER documents the

staff’s review of the applicant’s evaluation of this TLAA. In performing this review, the staff
followed the guidance in Section 4.3 of the SRP-LR.
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3.1.2.2.2 Loss of Material from Pitting and Crevrce Corrosion
In Section 3.1.2.2.2 of the LRA the appllcant addressed loss ot matenal of SG assembhes due,
to plttlng and crevice corrosion. , ool ; .

! T "l L
SRP-LR Sectlon 3. 1 222 states that Ioss of materlal due to prttlng and crevice corrosion could '
occur.in the SG shell assembly.’ The existing program relies on control of water chemistry to . .
mitigate corrosion and 1SI to detect loss of material. “NRC IN 90-04, *Cracking of the Upper
Shell-to-Transition Cone Girth Welds in Steam Generators,” states that if general corrosion
pitting of the shell exists, the existing program may not be sufficient. In that case, the GALL
Report recommends augmented lnspectlons to manage the aglng effect -

IA.‘

The AMPs recommended by the GALL Report for managlng the aglng of SG assemblles due to
pitting and crevice corrosion are ASME Section Xl inservice inspection, Subsections IWB, IWC,

and IWD (XI. M1) program to detect loss of material and the water chemistry (XI1.M2) program to
mitigate corrosion.: The GALL Report recommends a plant-specrfrc program to conduct L

augmented mspectrons : 4 : '

FER Y
]

The appllcant credrted the inservice mspectlon program (AMP B.1. 14) and the pnmary and
secondary water chemistry control program (AMP B.1.30.3) for managing loss of material due
to plttlng and crevice corrosion on the internal surfaces of the SG shell. The staff reviewed the
inservice inspection program and the primary.and secondary water chemistry control program
and its evaluation of these programs is documented in Sectlons 3.0.3.3.5and 3. 0 3. 1 of this .
SER, respectlvely CooLtE o C

o dme T

The staff rewewed IN 90 04 WhICh |dentlf|es the need to augment mspectlons beyond the e
requirements of ASME Section X! if general corrosion pitting of the SG shell is known to exist in
order to differentiate isolated cracks from inherent geometric conditions. The applicant -
replaced its SGs in 2000. The staff reviewed operating experience which indicated that no
pitting corrosion of the SG shell has been detected to date, and that water chemistry has been
maintained for these new SGs per EPRI guidelines. The staff finds that the augmented
inspections recommended by NRC IN 90- 04 as referenced in the SRP LR do not currently :
apply to the the appllcant's SGs.. - ;\- Do : L

Since plttmg corrosion has not been detected on the SG shell since rnstallatron the staff fmds
that augmented inspections are not required and that the current water chemlstry control and
inservice mspectron programs are adequate to manage agmg = ~

E
1 l

The staff flnds that the applicant has demonstrated that the effect of aglng for loss of materlal
due to pitting and crevice corrosion will be adequately. managed so that the intended functions
will be maintained consrstent wnth the CLB during the perrod of extended operatlon '

1J,-a'I,-.»

(4

3.1.2. 2 3 Loss of Fracture Toughness from Neutron Irraduatlon Embnttlement -

In Section 3 1 2 2.3 of the LRA, the applrcant addressed (1) Ioss of fracture toughness due to .
neutron irradiation embrittiement of the reactor.vessel (RV) beltline materials, as managed . -
using both a plant-specific AMP and the TLAAs on neutron irradiation embrittlement, and (2)
loss of fracture toughness of RV internal components as a result of neutron irradiation
embrittlement and void swelling.
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Section 3.1.2.2.3 of the SRP-LR states that neutron irradiation embrittiement of RV beltline
materials (i.e., with neutron fluences greater than 1.0x10"" n/cm? [E > 1.0 MeV]) are to be
treated as TLAAs, as defined in 10 CFR 54.3. Section 3.1.2.2.3 of the SRP-LR also states that
loss of fracture toughness due to neutron irradiation embrittlement of the RV beltline materials
is to be managed using a plant-specific AMP. In this case the plant-specific AMP is required to
be the RV materials surveillance program that is mandated by 10 CFR Part 50, Appendix H.
These RV materials surveillance programs monitor for neutron irradiation embrittiement by
testing irradiated material test specimens that are representatlve of the materials located in the
beltline region of the RV.

The plant-specific AMP recommended by the GALL Report for managing loss of fracture
toughness/neutron irradiation embrittlement of the RV beltline materials is AMP XI.M31,
“Reactor Vessel Surveillance,” which complies with the requurements of 10 CFR Part 50,
Appendices G and H, and 10 CFR Part 50. 61 .

The applicant stated that loss of fracture toughness due to neutron irradiation embrittlement of
the ferritic RV materials meets the definition of a TLAA, as defined in 10 CFR 54.3. The
applicant stated that this TLAA is described in Section 4.2 of the LRA. The staff evaluates the
TLAA on neutron irradiation embrittlement in Section 4.2 of this SER.

The applicant stated in the LRA that loss of fracture toughness due to irradiation embrittiement
of the reactor vessel beltline materials is managed by the Reactor Vessel Integrity Program
(AMP B.1.21). This program is a plant-specific material surveillance program which monitors
the effect of operational fluence levels on material test specimens that are contained in
surveillance capsules positioned within the RV cavity. These surveillance capsule test
specimens are representative of materials with the beltline region of the RV and are irradiated
during power operations. These surveillance capsules are periodically withdrawn and the
specimens within the capsules are tested and analyzed for fracture toughness and other
material properties. The staff's evaluation of the Reactor Vessel Integrity Program is
documented in Section 3.0.3.2.6 of this SER.

SRP-LR Section 3.1.2.2.3 states that loss of fracture toughness due to neutron irradiation
embrittlement and void swelling could occur in Westinghouse and B&W baffle/former bolts.
Section IV.B3 of GALL, Volume 2, identifies additional RV internal components that may be
subject to loss of fracture toughness due to irradiation embrittlement and/or void swelling.

The applicant stated that this item is not applicable to ANO-2 because ANO-2 reactor vessel
internals do not include baffle/former bolts. This does not address the potential for loss of
fracture toughness due to neutron irradiation embrittlement and void swelling to occur in other
RV internal components, as itemized in particular AMR line items in Section 1V.B3 of GALL,
Volume 2. The applicant, however, is participating in the EPRI MRP’s industry initiative studies
on RV internal components and has, as part of its Reactor Vessel Internals Program,
committed to submit its program description for the ANO-2 RV internals, including the
inspection plan, to the staff for review and approval. This commitment will address aging
management of void swelling and neutron irradiation embrittement of the RV internal
components. The staff evaluation of the Reactor Vessel Internals Program is given in Section
3.0.3.1 of this SER. '
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3.1.2.2.4 Crack Initiation and Growth from Thermal and Mechamcal Loadlng or Stress-
Corrosuon Cracklng o e : _

In Section 3.1.2. 2 4 of the LRA, the applrcant addressed the potentlal crack lnltlatlon and .
growth due to thermal and mechanical loading or stress corrosion cracking (SCC) (mcludlng
intergranular SCC) that could occur |n small- bore RCS and connected system plprng less than
4- lnch nommal prpe size (NPS 4) R Lo

Section 3.1.2.2.4 of the SRP LFl states that the GALL Report recommends that a plant specrfrc |

destructive examination or a nondestructive examination (NDE) that permits inspection of the
inside surfaces of the piping be conducted to ensure that cracking has not occurred and the -
component intended function will be maintained during the period of extended operation. The
applicant should assess service-induced weld cracking is not occurring in small-bore piping less
than NPS 4. A one-time inspection of a sample of locations is an acceptable method to ensure
that the aging effect is not occurring and the component’s intended function will be maintained
during the period of extended operatron - Per ASME Section XI, 1995 Edition, Examination -
‘Category B-J or B-F, small bore prplng, defrned as p|p|ng less than NPS 4 does not recelve
volumetrlc mspectnon S ‘ B
The AMPs recommended by the GALL Report are XI.M1, “ASME Sectlon Xl Inservice - . *
Inspection, Subsections IWB, IWC, and IWD," to detect Ioss of material and X1.M2,’ ‘Water .
Chemistry,” to mitigate SCC. The GALL Report recommends GALL AMP XI.M32, "One-Time
Inspection,” as an acceptable verification method to ensure that cracklng is not occurnng in =
small bore piping. R : :

The applicant credited the inservice inspection program (AMP B.1.14) and the primary and '
secondary water chemistry control program (AMP B.1.30.3) to mitigate cracking of reactor
coolant piping. The staff’s review of these programs is documented in Sections 3.0.3.3.5 and .
3. 0 3.1 of thrs SER respectlvely

To address the GALL Report recommendatlon of a plant-Specmc destructrve exammatlon oran
NDE for inspection of inside surfaces of small bore piping, the applicant stated, in LRA Section
3.1.2.2.4 and Table 3.1.1-7, that it has implemented a risk-informed methodology at ANO-2 to
select, for small bore RCS and connected systems piping, RCS piping welds for inspection.
The applrcant stated, in LRA Section 3.1.2.2.4,'that the current inspection methods as
described in the inservice inspection program appropriately address cracking of small bore
piping systems less than four inch nominal pipe schedule (NPS 4) and greater than.1-inch
(NPS 1). The stalff finds that this methodology appropriately addresses cracking of small bore
piping greater than NPS 1, and the risk-informed methodology adequately manages crackung
mrtratron and growth agmg mechanisms durrng the perlod of extended operatlon

, TN B DT
In Section’ 3 1 2 2.4 of the LRA, the appllcant stated that, for NPS 1 RCS plpmg and smaller
the piping is austenitic stainless steel and is not within the scope of the risk-informed selection
of piping welds for inspection. The applicant further stated that volumetric examinations of NPS
1 RCS piping and smaller are not effective, and the applicant performs system leakage testing,
in accordance with ASME Section XI, as the preferred alternatlve to inspection of the msrde
surfaces of small bore prplng NPS 1 and smaller : :
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In discussions with the applicant, the staff asked the applicant to clarify how the alternative of
system leakage testing for NPS 1 RCS piping and smaller will adequately manage aging of
small bore piping and to provide the technical basis for not including piping NPS 1 and smaller
in the sample inspections from the risk-informed selections.

In its response, the applicant stated that operating experience has confirmed that leakage from
NPS 1 and smaller piping is readily detected and corrected prior to loss of system function.
Additionally, the applicant stated that it had implemented a program to investigate the potential
for cracking of welded joints in RCS piping less than or equal to NPS 1 since the discovery of a
cracked weld in an ANO-1 RCS drain line in 1989. Additionally, the applicant stated that the
risk (based on probability and consequences) of failure of the 1-inch and smaller piping is less
than the risk of failures of locations selected for inspection in the small-bore piping inspection
program.

On the basis of the applicant’s response and its review, the staff finds that visual inspection of
NPS 1 and smaller RCS piping using systems leakage testing, in conjunction with volumetric
examinations of NPS 1 to NPS 4 RCS piping of the same material and environment, adequately
manages the effects of crack initiation and growth due to thermal and mechanical loading or
stress corrosion cracking prior to loss of intended function. This approach is consistent with
that for ANO-1 which was evaluated and approved by the staff in NUREG-1743, “Safety
Evaluation Report Related to the License Renewal of Arkansas Nuclear One, Unit 1.

The staff finds that the applicant has demonstrated that crack initiation and growth due to
thermal and mechanical loading or SCC on small-bore RCS and connected systems piping will
be adequately managed so that the intended functions will be maintained consistent with the
CLB during the period of extended operation.

3.1.2.2,5 Crack Growth from Cyclic Loading

As stated in the SRP-LR, fatigue is a time-limited aging analysis (TLAA) as defined in 10 CFR
54.3. TLAAs are required to be evaluated in accordance with 10 CFR 54.21(c))(1). The staff’s
review of the applicant’s evaluation of this TLAA is documented in Section 4.3 of this SER. In
performing this review, the staff followed the guidance in Section 4.3 of the SRP-LR. .

3.1.2.2.6 Changes in Dimension from Void Swelling

In Section 3.1.2.2.6 of the LRA, the applicant addressed changes in dimension due to void
swelling that could occur in reactor internal components.

Section 3.1.2.2.6 of the SRP-LR states that the GALL Report recommends that changes in
dimension due to void swelling in reactor internal components be evaluated to ensure that this
aging effect is adequately managed. The GALL Report recommends that a plant-specific
AMP be evaluated to manage the effects of changes in dimension due to void swelling and the
loss of fracture toughness associated with swelling.

The applicant stated that the void swelling of reactor vessel internals is managed by the reactor
vessel internals cast austenitic stainless steel (CASS) program (AMP B.1.22) and the reactor

vessel internals stainless steel plates, welds, forgings, and bolting program (AMP B.1.23) using
supplemental examinations or component-specific evaluations. The applicant has committed to
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further understanding of this aging effect through mdustry programs to provide additional bases
for supplemental examinations or component-specmc evaluatrons

The staff evaluated the reactor vessel rnternals CASS program and the reactor vessel internals
stainless steel plates, welds, forgings, and bolting program. The staff documented its results in
Section 3.0.3.1 of this SER. These programs will be consistent with GALL AMPs X1.M13,
“Thermal Aging and Neutron [rradiation Embrittlement of Cast Austenitic Stalnless Steel
(CASS) " and XI M16 “PWR Vessel Internals respectrvely g

The staff fmds the applicant's approach for managlng changes in drmensron due to vord
swelling reasonable because the approach will be based on the guidelines developed by the
ongoing industry activities related to void swelling. The applicant has committed to submitting
both AMPs B.1.22 and B.1.23 to the staff for review and approval 24 months prior to the period"
of extended operation. To obtain NRC staff approval of its proposed inspection plans regarding
CASS components and Reactor Vessel Internals prior to entering the period of extended
operation for ANO-2, the applicant must submit a license amendment request. ; After the NRC -
staff’s approval of the inspection plan, and future changes to the mspectlon plan erI be
evaluated in accordance wrth 10 CFR 50. 59 :
3.1 .2.2.7. Crack Initiation and Growth from Stress Corrosron Crackrng or Prlmary Water Stress-
Corrosron Cracklng : e

‘The staff revrewed Section 3.1.2. 2 7 of the LRA agalnst the criteria in SRP LR Sectlon
3.1.2.2.7, which recommends plant-specific programs to address these agrng mechanrsms

In Section 3.1.2.2.7 of the LRA, the appllcant addressed (1) crack mrtratron and growth due to
SCC and primary water stress corrosion cracking (PWSCC) in the surge nozzle thermal sleeve,
safety injection nozzle thermal sleeve, charging inlet nozzle thermal sleeve, resistance
temperature detector nozzles, pressure measurement nozzle, sampling nozzle, and partial
nozzle replacement. Reactor vessel items included in this grouping are the lower shell and
bottom head cladding, surveillance capsule holders, core stabilizing lugs, core stop and support
lugs, and the flow baffle and skirt.: Steam generator items included in this grouping are the tube
plate cladding, channel head divider pIate and primary nozzle closure rings;.(2) crack initiation
and growth due to SCC in the pressurizer surge line piping and fittings fabricated of CASS; and
(3) crack initiation and growth due to PWSCC in'nickel-based alloy material such as the .
pressunzer instrumentation nozzles, heater sheaths and sleeves, and thermal sleeves. ANO-2
pressurizer components included in this grouping are the instrument nozzles, X-1 and T-4
heater penetratlon nozzles and plugs, onglnal heater sheath, heater sleeve, and end plugs.
)~,=‘f‘. 2 ' : .

Section 3.1 2 2 7 of the SRP LR states that:-

. Crack initiation and growth due to SCC and PWSCC could occur in core support
pads (or core guide lugs), instrument tubes (bottom head penetrations), pressurizer
spray heads, and nozzles for the SG instruments and drains. The GALL Report
recommends further evaluation to ensure that these aging effects are adequately
managed. The GALL Report recommends that a plant-specific AMP be evaluated
because existing programs may not be capable of mitigating or detecting crack
initiation and growth due to SCC.
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. Crack initiation and growth due to SCC could occur in CASS RCS piping and fittings
and pressurizer surge line nozzle. The GALL Report recommends further evaluation
of piping that does not meet either the reactor water chemistry guidelines of
TR-105714 or material guidelines of NUREG-0313.

. Crack initiation and growth due to PWSCC could occur in pressurizer instrumentation
penetrations and heater sheaths and sleeves made of nickel alloys. The existing
program relies on ASME Section Xl IS! and on control of water chemistry to mitigate
PWSCC. However, the existing program should be augmented to manage the
effects of SCC on the intended function of nickel-alloy components. The GALL
Report recommends that the applicant provide a plant-specific AMP or participate in
industry programs to determine appropriate AMPs for PWSCC of the Alloy 182 weld.

The applicant credited the following plant-specific programs for each of the three SRP-LR
criteria:

. Cracking of nickel-based alloy components due to PWSCC is managed by the Alloy
600 aging management program (AMP B.1.1) supplemented by the water chemistry
control program and the inservice inspection program. Additionally, EPRI, through its
material reliability program (MRP) and in conjunction with the PWR owners groups, is
developing a strategic plan to manage and mitigate cracking of nickel-based alloy
items. The applicant has stated that the guidance developed by the MRP will be
used to identify critical locations for inspection and to augment existing ISl
inspections, as appropriate. Since RCS pressure control using the pressurizer sprays
is not an intended function of the pressurizer, the pressurizer spray assembly is not
subject to aging management for ANO-2. :

. Crack initiation and growth due to SCC at welded connections, including the ;
pressurizer surge line and fittings, is managed by the water chemistry control
program and the inservice inspection program.

. The programs credited for the management of PWSCC of these nickel-based alloy
items are the Alloy 600 aging management program and the water chemistry control
program, supplemented by the inservice inspection program. As described in Item 1
above, the applicant committed to participation in the Alloy 600 industry programs to
identify critical locations for inspection and augment existing 1S1, where appropriate.

-—

The staff reviewed the plant-specific prog‘rams for these aging effects as follows:

. The staff's evaluation of the primary and secondary water chemistry control program
(AMP B1.30.3) is documented in Section 3.0.3.1 of this SER.
. The staff's evaluation of the inservice inspection program (AMP B.1.14) is

documented in Section 3.0.3.3.5 of this SER.

The staff’s evaluation of the Alloy 600 aging management program (AMP B.1.1) is documented
in Section 3.0.3.3.1 of thls SER.

The staff finds that the applicant appropnately evaluated AMR results which address these
aging mechanisms, as recommended in the GALL Report.
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On the basis of its review, the staff finds that the applicant appropriately evaluated AMR results
involving management of crack |n|t|at|on and growth due to SCC or PWSCC as recommended
mtheGALLReport Poat. b ot :
3.1.2.2.8 Crack Initiation and Growth from Stress-Corrosxon Cracking or Irraduatron-Assrsted

Stress Corrosron Cracklng
In Sectlon 3. 1 2.2.8 of the LRA, the appllcant stated that its reactor vessel mternals do not
include baffle/former bolts. The core shroud plates ‘are joined in a welded configuration and
that the dlscussmn in thts paragraph of NUREG 1800 is not applicable.

2

On the basrs that the baffle/former bolts are not part of the desrgn of reactor vessel tnternals
the staff finds that this aging effect is not applicable.’ SN

3.1.2.2.9 Loss of Preload from Stress Relaxation.:
e \.,‘.-v’,. . to.
In Section 3.1.2. 2 9 of the LRA; the apphcant stated that lts reactor vessel tnternals do not
include baffle/former bolts. The core shroud plates are joined in a welded conflguratlon and
that the discussion in this paragraph of NUREG-1800 is not appllcable :

On the basis that the baffle/former bolts are not part of the design of reactor vessel rnternals
the staff finds that this agtng effect is not appllcable

3.1 .2.2.10 Loss of Section Thlckness fromErosnon

In Section 3.1.2.2.10 of the LRA, the applicant stated that its steam generators do not include
impingement plates and that the discussion in this’paragraph is not applicable.

Section 3.1.2.2.10 of the SRP-LR states that loss of section thickness due to erosion could .: | ;
occur in SG feedwater impingement plates and supports. The GALL Report recommends .~ .
further evaluation of a plant-specific AMP to ensure that this aging effect is adequately -
managed
On the basrs that rmptngement plates are not part of the steam generator desrgn the staff frnds
that this aging effect is not applicable.
3 1.2.2.11 Crack Initiation and Growth from Prlmary Water Stress Corrosron Cracklng,
Outside-Diameter Stress-Corrosion Cracking, or Intergranular Attack or Loss of -
- - Material from Wastage and Pitting Corrosion, or Loss of Section ‘Thickness from -
Fretting and Wear, or Denting from Corrosion of Carbon Steel Tube Support Plate -.

In Section 3.1.2.2.11 of the LRA, the applicant addressed crack initiation and growth due to .- ..
PWSCC, outside diameter SCC (ODSCC,) or intergranular attack (IGA) or loss of material due
to wastage and pitting corrosion or deformation due to corrosion that could occur in
nickel-based alloy components of the SG tubes and plugs.

Section 3.1.2.11 of the SRP-LR states that crack initiation and growth due to PWSCC, ODSCC,

or IGA or loss of material due to wastage and pitting corrosion or deformation due to corrosion
could occur in Alloy 600 components of the SG tubes, repair sleeves and plugs. All PWR
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licensees have committed voluntarily to a SG degradation management program described in
NEI 97-06; these guidelines are currently under NRC staff review. The GALL Report
recommends that an AMP based on the recommendations of staff-approved NEI 97-06
guidelines, or other alternate regulatory basis for SG degradation management, should be
developed to ensure that this aging effect is adequately managed.

The SRP-LR also states that crack initiation and growth due to PWSCC, ODSCC or IGA or loss
of material due to wastage and pitting corrosion or deformation due to corrosion could occur in
nickel-based alloy components of the SG tubes and plugs.

To manage the effects of aging, the applicant credited the SG integrity program (AMP B.1.25)
supplemented by the primary and secondary water chemistry control program (AMP B.1.30.3)
and the inservice inspection program (AMP B.1.14).

The staff’s evaluation of the SG integrity program is documented in Section 3.0.3.1 of this SER.
The staff evaluated the primary and secondary water chemistry control and the inservice
inspection program and its evaluations are documented in Sections 3.0.3.1 and 3.0.3.3.5 of this
SER, respectively. For general and pitting corrosion and for the assessment of tube integrity
and plugging or repair criteria of flawed tubes, the SG integrity program acceptance criteria are
in accordance with NEI 97-06 guidelines.

On the basis of its review of the primary and secondary water chemistry control program and
the inservice inspection program, the staff finds that the applicant appropriately evaluated AMR
results involving plant-specific programs to address these aging mechanisms, as recommended
in the GALL Report.

3.1.2.2.12 Loss of Section Thickness from Flow-Accelerated Corrosion
In Section 3.1.2.2.12 of the LRA, the applicant states that its steam generators do not include :
carbon steel tube support lattice bars. Therefore, loss of section thickness of these bars is not

an applicable aging effect.

On the basis that carbon steel tube support lattice bars are not part of the SG design, the staff
finds that this aging effect is not applicable.

3.1.2.2.13 Ligament Cracking from Corrosion

In Section 3.1.2.2.13 of the LRA, the applicant states that the steam generators have stainless
steel tube support plates. Therefore, ligament cracking due to corrosion is not an applicable
aging effect.

On the basis that carbon steel components are not part of the SG tube support plate design,
the staff finds that this aging effect is not applicable to ANO-2.
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3.1.2.2. 1 4 Loss of Material from Flow-Accelerated Corrosron

In Sectron 3.1.2.2.14 of the LRA the applrcant stated that the drscussron in this paragraph of
NUREG-1800 is applicable to CE System 80 steam generators only, whereas it has
Westinghouse Delta 109 steam generators. Rt

On the basis that CE System 80 SGs are not part of the ANO-2 SGs design the staff finds that
ANO-2 components are not subject to thrs aglng effect and that this agrng effectis not S
applrcable to ANO-2 Proan o .

'Mf‘ l«q-..-\.

3.1.2.2.15 Qualrty Assurance for Aging Management of Nonsafety-ReIated Components

Section 3.0.4 of this SER provides a separate evaluation of the applicant’s Quality Assurance .
Program.

Conclusion

On the basis of its review of component groups evaluated in the GALL Report for which the
applicant has claimed consistency with GALL, and for which the GALL Report recommends -
further evaluation, the staff concludes that the applicant has adequately addressed the issues -
that were further evaluated. ' In addition, the 'staff reviewed the applicant’s additional evaluations
against the criteria contained in Section 3.1.2.2 of the SRP-LR. Because the applicant's AMR
results are otherwise consistent with the GALL Report, the staff finds that the applicant has
demonstrated that the effects of aging can be adequately managed so that the component
intended functions can be maintained consistent with the CLB for the perrod of extended
operation, as required by 10 CFR 54.21 (a)(3) :

e

A

3.1.2.3 AMR Results That Are Not Consistent W/th or Not Addressed in the GALL Report

Summary of Technical Information in the Applrcatlon

In Tables 3.1.2-1'through 3.1.2-5 of the LRA, the applicant indicated, by means of :notes F
through J, that neither the identified component nor the material and environment combination
is evaluated in the GALL Report. Thus, the applicant provided information concerning how the
aging effect will be managed. LRA Tables 3.1.2-1 through 3.1.2-5 use the following notes to .
indicate the status of a specific component, environment, material, and/or agrng effect in the
GALL Report: AN

J Note F indicates that the material is not in the GALL Report for the rdentrfred
component. .

. Note G indicates that the environment is not in the GALL Report for the rdentmed
component and material. . , .

. Note H indicates that the aging effect is not in the GALL Report for the rdentrfred
component, material, and environment combination. _ ,

. Note | indicates that the aging effect in the GALL Report for the |dent|f|ed component
material, and environment combination is not applicable - :
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. Note J indicates that the GALL Report does not evaluate either the identified component
or the material and environment combination.

Staff Evaluation

For component type and material and environment combinations that are not evaluated in the
GALL Report, the staff reviewed the applicant’s evaluation to determine whether the applicant
had demonstrated that the effects of aging will be adequately managed so that the component
intended functions W|II be maintained consistent with the CLB during the period of extended
operation.

The following sections discuss the staff's evaluation.

3.1.2.3.1 Reactor Vessel and Control Element Drive Mechanism Pressure Boundary

Summary of Technical Information in the Application

In Section 3.1.2.1.1 of the LRA, the applicant identified the materials, environments, and aging
effects requiring management. The applicant identified the following programs that manage the
aging effects for the reactor vessel (RV) and control element drive mechanism (CEDM) and
associated pressure boundary components:

Reactor Vessel Integrity Program
Inservice Inspection Program

Water Chemistry Control Program

Boric Acid Corrosion Prevention Program
Alloy 600 Aging Management Program
Reactor Vessel Head Penetration Program
Bolting and Torquing Activities Program

Table 2.3.1-1 of the LRA lists the following individual system components within the scope of
license renewal and subject to an AMR:

closure head lifting lugs

closure studs, nuts, and washers
core stabilizing lugs

core stop lugs

flow skirt

grayloc clamp

grayloc clamp studs

grayloc clamp nuts

in-core instrumentation drive nuts
in-core instrumentation spacer sleeves
reactor vessel support pads
shear lugs

surveillance capsule holders
CEDM motor housing

CEDM upper pressure housing
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CEDM ball seal housing . Voo

CEDM upper pressure housing upper flttrng
CEDM motor housing upper and lower end fittings
CEDM upper pressure housrng lower flttmg :

CEDM nozzle

in-core instrumentation nozzle tubes

‘CEDM steelball © .- “ r’- s 4 e

in-core instrumentation flange adapter/seal plate - T
* “reactor vessel vent plpe - : AT ‘ :

reactor vessel vent pipe flange
bottom head (torus and dome)
“uppershell = .. ' L - R Y
closure head dome (torus and dome) R . SRR :
closure head flange o
intermediate shell
lower shell
© primary inletnozzles .+ - . Lun oo
primary outlet nozzles : . .- - oot
primary inlet nozzle safe ends ST
primary outlet nozzle safe ends RECANEARS
vessel flange co PRI

In Table 3 1.2-1 of the LFlA the apphcant provnded a summary of AMRs for the RV and CEDM
and associated pressure boundary components and identified which AMRs it considered to be -
consistent wrth the GALL Report

Staff Evaluatlon : o -
The staff revrewed Table 3.1.2-1 of the LRA Wthh summarizes the results of AMR: evaluatuons
in the SRP LR for the RV and CEDM pressure boundary component groups

N

Aging Effect | ) -rfu:s

PR

Aging Management of Low-Alloy Steel RV Components In External Air Environments. The
applicant identified that low-alloy steel components that are exposed to an external air
environment are subject to cracking, cracking (fatigue), loss of material, and Ioss of mechanlcal
closure integrity.

The applicant did not identify in Section 3.1 of the LRA, or in Table 3.1.2-1, which aging .
mechanisms could lead to cracking in low-alloy.steel components exposed to an external air : - .-
-environment. The staff forwarded RAls on the RV:internals and the RCS by letter dated June ',
11, 2004. In RAI 3.1.2:1-1, the staff requested additional information on the applicant’'s AMRs .
for managing cracking in low-alloy steel components that are exposed to an external air _
environment, particularly because aging management strategies for license renewal are
somewhat dependent on the specific types of aging mechanisms that can induce age related
degradatlon rather than on the general classmcatlon of the agmg effect

In response to RAI 3 1.2 1-1 the apphcant stated that the low-alloy steel |tems that are - - - - '
susceptible to external cracklng are limited to fasteners (e.g., RV closure studs) and the exterior
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attachments to vessels. Fasteners are not intentionally exposed to water or steam, but
exposure may result from gasket leaks. [f leakage is combined with contaminant species, such
as sulfides or chlorides, an aggressive environment that can promote SCC may result. The
applicant concluded that for the RCS components fabricated from low-alloy steel, including
exterior attachments to vessels and fasteners, cracking at welded joints (i.e., initiation by
fatigue and growth of preservice flaws at welded joints caused by service loadings) is
considered an aging effect requiring management for the period of extended operation. The
Inservice Inspection Program manages cracking. The TLAA for metal fatigue manages
cracking of low-alloy steel RV components by fatigue. The staff finds the applicant’s response
acceptable and considers this issue closed.

In RAI 3.1.2.1-4, the staff requested a clarification on where Section 3.1 of the LRA or Table
3.1.2-1 considers the boric acid corrosion aging mechanism. The RAI noted that the
clarification should include which component types, materials, environments, AERMs, and
AMPs are associated with this aging mechanism.

In response to RAI 3.1.2.1-4, the applicant stated that in LRA Section 3.1 and Tables 3.1.2-1
and 3.1.2-3, boric acid corrosion is an applicable mechanism for loss of material for carbon
steel and low-alloy steel components with an external air environment. Carbon and low-alloy
steel components (including all bolting materials, piping and fittings, RCP driver mounts, and
vessels and support skirts) of the RCS that are exposed to an external air environment are
susceptible to loss of material by boric acid corrosion. The Boric Acid Corrosion Prevention |
Program, discussed in Section B.1.3 of the LRA, manages this aging effect. The staff finds the
applicant’s response acceptable and considers this issue closed.

Low-alloy steel clad with stainless steel and nickel-based alloy exposed to an internal |
environment of treated water is subject to loss of material, cracking, and cracking (fatigue).
Low-alloy steel clad with stainless steel and nickel-based alloy exposed to an external
environment of air is subject to loss of material. Low-alloy steel clad with stainless steel ,
exposed to an internal environment of treated water is subject to loss of material, cracking,
cracking (fatigue), and a reduction in fracture toughness. Low-alloy steel clad with stainless
steel exposed to an external environment of air is subject to loss of material.

Aqing Management of Nickel-Based Alloy Components in an Internal Borated Treated Water
Environment. The applicant identified that nickel-based alloy components that are exposed to
an internal environment of treated, borated water are subject to cracking, cracking (fatigue),
and loss of material.

The applicant did not identify in Section 3.1 of the LRA, or in Table 3.1.2-1, which aging
mechanisms could lead to loss of material in nickel-based alloy components. In RAI 3.1.2.1-2,
the staff requested additional information on the applicant's AMRs for managing loss of material
for nickel-based alloy components that are exposed to an internal environment of treated,
borated water.

In response to RAI 3.1.2.1-2, the applicant stated that loss of material can be induced by
crevice and pitting corrosion or by wear in nickel-based alloy components. If RCS fluid
chemistry is not rigorously controlled, the concentration of system fluid contaminants could lead
to loss of material from pitting or crevice corrosion of the nickel-based material. The applicant
addresses this aging effect by maintaining rigorous control of RCS chemistry under the Water
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Chemistry Control Program. Loss of material from wear has the potential to occur between the
nickel-based alloy core-stabilizing lugs and the core barrel. While there has been no operatlng
experience at ANO-2 showing that wear has occurred in this location, relative motion occurring
from the handling of the vessel internals or.thermal expansion during heatup and cooldown - :
could lead to loss of material as a result of wear.:The Inservice Inspection Program manages
loss of material from wear. Finally, the nickel-based alloy SG U-tubes are subject to loss.of . -
material by sliding wear at tube support locations. iLoss of material by sliding wear occurs when
forces imposed on the tubes by the secondary fluid cause high-frequency vibration of the tubes
and tube support structures. The Steam Generator Integrity Program manages loss of tube
material from wear. The staff finds the apphcant's response acceptable and conSIders this
issue closed. SR , :

Aging Management of Stainless Steel Components. The applicant identified that stainless steel
components that are exposed to an external air environment are subject to cracking (fatigue) .
and loss of mechanical closure. The applicant identified that stainless steel components that
are exposed to an internal environment of treated, borated water are subject to cracking,
cracking (fatigue), and loss of material.

The apphcant did not ldentlfy in Sectnon 3 1 of the LRA or in Table 3 1 2 1, Wthh agmg T
mechanisms could lead to loss of material in stainless steel components In RAIl 3.1.2.1-3, the
staff requested additional information on the applicant’s AMRs for managing loss of material in’
stainless steel components that are exposed to an mternal environment of treated, borated
water. - : . --,;;,1 SR s

In response to RAI 3. 1 .2.1-3, the apphcant stated that loss of matenal can be mduced by
crevice and pitting corrosion of stainless steel in treated, borated water, if the RCS fluid.
chemlstry is not-rigorously controlled.- The appllcant addresses this aging effect by malntalnlng
ngorous control of RCS chemistry under the Water Chemnstry Control Program ,

The apphcant also stated that various stamless steel components at ANO-2 (e g., the RV
mternals) are subject to flow-induced vibration dunng plant operatuon and differential thermal
expansion and contraction movement dunng plant heatup, cooldown, and changes in power -
operating cycles. Flow -induced vnbratlon and thermal expansion can cause repetltlve relatlve
movement between stainless steel mterfacmg and mating surfaces. This relative movement
between the interfacing and mating surfaces may result in surface wear. The Inservice . ..
Inspection Program manages loss of material from the wear of these interfacing and matmg
surfaces. - The staff flnds the applicant’s response acceptable and considers this issue closed.
On the basns of |ts revnew of the mformatlon provnded in the LRA and the addmonal lnformatlon
included in the appllcant s response to its RAIs the staff finds the aging effects of the above RV
and CEDM pressure boundary component types are cconsistent with lndustry expenence for .
these combinations of materials and enwronments The staff did not |dent|fy any mlssmg aging
effects. Therefore, the staff finds that the apphcant has identified the appropnate aging effects
for the materials and environments assocnated wnth the above components in the RV and '
CEDM pressure boundary. . - 3 o o : :
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Aging Management Programs

After evaluating the applicant’s identification of aging effects for each of the above components,
the staff evaluated the AMPs to determine if they are appropriate for managing the identified
aging effects. The staff also determined that the UFSAR Supplement contains an adequate
description of the program. LRA Table 3.1.2-1 identifies the following AMPs for managing the
aging effects described above for the RV and CEDM pressure boundary:

Alloy 600 Aging Management Program
Boric Acid Corrosion Prevention Program
Reactor Vessel Head Penetration Program*
Reactor Vessel Integrity Program

Inservice Inspection Program*

System Walkdown Program*

Bolting and Torquing Activities Program
Water Chemistry Control Program*

The NRC staff reviewed those AMPs identified with an asterisk (*) during an onsite audit.
Sections 3.0.3.3.1, 3.0.3..2.1, 3.0.3.2.6, and 3.0.3.3.2 of this SER document the staff’s review
of remaining AMPs.

The applicant proposed to manage loss of material for the following stainless steel,
nickel-based alloy, and low alloy steel clad with stainless steel and nickel-based alloy
component types of the reactor vessel and CEDM pressure boundary system - core stop lugs,
flow skirt, and surveillance capsule holders; penetrations for the CEDM motor housing, CEDM
upper pressure housing, CEDM ball seal housing, CEDM upper pressure housing upper fitting,
CEDM motor housing upper and lower end fittings, CEDM upper pressure housing lower fitting,
CEDM nozzle, ICI nozzle tubes, ICI flange adapter/seal plate, reactor vessel vent pipe, and
reactor vessel vent pipe flange; reactor vessel shell and nozzles for the bottom head (torus and
dome), upper shell, closure head dome (torus and dome), intermediate shell, lower shell, and
primary inlet/outlet nozzle safe ends - exposed internally to treated, borated water using the
primary and secondary water chemistry control program (AMP B.1.30.3). The staff’s evaluation
of the primary and secondary water chemistry control program is documented in Section 3.0.3.1
of this SER. The staff concludes that the primary and secondary water chemistry control
program credited by the applicant for this line item is adequate.

For each of these same component and material combinations in Table 3.1.2-1, the applicant is
also managing cracking using the water chemistry control program (AMP B.1.14), inservice
inspection - inservice inspection program (AMP B.1.14), and a plant-specific program such as
Alloy 600 aging management program (AMP B.1.1). The staff’s evaluation of the inservice
inspection - inservice inspection - IWB, IWC, IWD, and IWF program is documented in Section
3.0.3.3.5 of this SER. The staff concludes that the inservice inspection - inservice inspection
program credited by the applicant for this line item is adequate. The staff reviewed the

Alloy 600 aging management program and its evaluation is documented in Section 3.0.3.3.1 of
this SER. On the basis of the above discussion, the staff finds that the applicant manages
cracking in a manner consistent with the GALL Report.

On the basis that management of cracking of stainless steel, nickel-based alloy and low alloy
steel clad with stainless steel is being managed by the water chemistry control and inservice
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inspection programs, and the effects of pitting and crevice corrosion on stainless steel and
nickel-based alloy components are not S|gn|f|cant in chemically treated, borated water, the staff
finds that management of loss of material using water chemistry control is adequate

In the case of the stainless steel CEDM motor housing, upper-pressure housmg and flttlng, and
ball seal housing as well as the CEDM nickel-alloy fittings, the staff asked the applicant to justify
application of this position under the low-flow conditions that are expected. The staff revnewed
a report (ML0O03748904) of maintenance activities that documeénted site-specific experience.
This included a record of the visual inspection of materials in the same environment that had
been operated under virtually identical conditions without observable loss of material,” - - ¥
confirming the effectlveness of a water chemlstry control program for management of this aging
effect. R

On the basis of industry and plant-specific operating experience, and the fact that the applicant
manages the cracklng aging effect of these same components, materials, and environment
combinations using water chemistry control and inservice inspection programs, the staff finds -
that the use of a plant-specific water chemistry program to manage loss of material for stainless
steel and nickel-based alloy components exposed to treated, borated water is acceptable.

‘The staff finds that the applicant has demonstrated that the effects of aging will be adequately’
managed so that the component intended functions will be maintained consistent with the CLB
during the period of extended operation.

Conclusion

On the basis of |ts audit and review, the staff concludes that the apphcant has adequately
identified the aging effects, and the AMPs credited for managing the aging effects, for the RV
and CEDM pressure boundary components so that the component intended functions can be *
maintained consistent with the CLB for the period of extended operatlon as requnred by 10 CFR
54 21(a)(3).

The staff also reviewed the applicable UFSAR Supplement program summary descriptions and
concludes that the UFSAR Supplement adequately describes the AMPs credlted wnth managlng
aging in these components, as required by 10 CFR 54.21(d).

As stated in the staff’s evaluation of the Reactor Vessel Integrity Program," Appendix Hto10 -
CFR Part 50 requires licensees to submit any proposed changes to theit withdrawal schedules
to the NRC for review and approval. As mentioned, Table 5.2-12 of the ANO-2 LRA contains a
statement that says NRC approval is required, per Appendix H to 10 CFR Part 50, before
changing removal intervals. To ensure that this requirement will carry forward after the ANO-2
operating license has been renewed, the staff will impose the following license condition in the
renewed license for ANO-2 that requires Entergy to submit any further changes to the
surveillance capsule withdrawal schedule for NRC review and approval -

All capsules in the reactor vessel that are removed and tested must meet the
test procedures and reporting requirements of ASTM E 185-82 to the extent

~ practicable for the configuration of the specimens in the capsule. Any changes

~ tothe capsule withdrawal schedule, including ¢ spare capsules, must be approved
by the' NRC prior to implementation. "All capsules placed in storage must be
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maintained for future insertion. Any changes to storage requirements must be
approved by the NRC.

3.1.2.3.2 Reactor Vessel Internals

Summary of Technical Information in the Application

In Section 3.1.2.1.2 of the LRA, thé applicant identified the materials, environments, and
AERMSs. The applicant identified the following programs that manage the AERMs for the RV
internals and associated pressure boundary components:

. Reactor Vessel Internals Cast Austenitic Stainless Steel (CASS) Components Programs
. Reactor Vessel Internals Stainless Steel Plates, Forgings, Welds, and Bolting Program
. Water Chemistry Control Program

. Inservice Inspection Program

Table 2.3.1-2 of the LRA lists individual system components within the scope of license renewal
and subject to an AMR.

control element assembly (CEA) instrument tube
CEA shroud adapter

CEA shroud support

positioning plate

CEA shroud extension shaft guides, cylinders, and bases
CEA shroud base

CEA shroud flow channel

CEA shroud flow channel cap

CEA shroud shaft retention pin

CEA shroud retention block

external spanner nut

internal spanner nut

CEA shroud fasteners

CEA shroud flow channel extension

CEA shroud tubes

core shroud plates

plates

ribs?

intermediate plates

core shroud guide lugs

core support barrel (CSB) alignment keys
CSB assembly dowel pin

Note: The core shroud assembly ribs are the vertical members located along the outer surface
(away from the core) of the core shroud assembly. The ribs provide structural stiffness and
support to the core shroud assembly, and are welded in place to provide the appropriate intended
function of the core shroud assembly.
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.. CSB lifting bolt insert
CSB lower flange
CSB lug
CSB nozzle
CSB cylinder
- CSB upper flange . : Ay : TR
CSBcylinder - - . - a i . .
CSB upper flange (continued) - -+ .. ;| - IR
s guudetubes ‘ b i BT v; -
in-core instrumentation thlmble support plate assembly :
in-core instrumentation support plate, grid, lifting support, Ilftlng plate column plates
funnel :
pad, ring, nipple, hex bolt, spacer
threaded rod, hex jam nut thimble support nut cap screws 1
" bottom plate Ly ;
- bottom plate manhole cover: SRR
" cylinder - SENRTR
core support column
core support plate
insert pins -
support beam
support beam flange LI e
fuel assembly alignment plate (FAP)
FAP guide lug inserts SECAEEI
- . 'holddown ring
upper guide structure (UGS) support plate
UGS cylinder - . Wosle
- UGS grid plate Sy
UGS flange ' T
UGS sleeve T
‘UGS lifting bolt insert
UGS alignment keys
= UGS dowel ptns

In Table 3.1 2-2 of the LRA, the apphcant provnded a summary of AMFls for the RV mternals
and associated pressure boundary components and |dent|f|ed which AMRs it considered to be
,conS|stent with the GALL Report. = .o odni o : )

'
]
e

Staff Evaluatlon

“The staff rewewed Table 3.1.2-2 of the LRA Wthh summanzed the results of AMR evaluatlons
in the SRP LR for the FlV mternals component groups C , :

The staff revnewed the AMR of the RV mternals component-matenal-envrronment-AERM
combinations that are not addressed in the GALL Report or required additional staff review.
These combinations are identified by notes F through J, or plant-specific notes, in LRA Table .
3.1.2-2. The NRC staff reviewed those portlons of the RV internals that are covered by the
GALL Report (specnfled by notes A through E in Table 3.1 2-2) during an onS|te audit. The staff

(AR VP
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also reviewed the applicable UFSAR Supplements for the AMPs to ensure that the program
descriptions are adequate.

Agqing Effects

Aging Management of RV Internals Components Fabricated from Stainless Steel Materials,
Including Cast Austenitic Stainless Steel (CASS). The applicant identified that stainless steel
RV internal components (including CASS) that are exposed to an internal environment of
treated, borated water are subject to loss of material, reduction in fracture toughness, cracking,
cracking (fatigue), and changes in dimension. The applicant identified that loss of mechanical
closure integrity is an additional aging effect requiring management for fastened stainless steel
RV internals components.

The applicant did not identify in Section 3.1 of the LRA, or in Table 3.1.2-1, which aging
mechanisms could lead to loss of material and cracking in CASS RV internals components. In
RAIl 3.1.2.2-1, the staff requested additional information on the applicant's AMRs for managing
loss of material and cracking in CASS components that are exposed to an internal environment
of treated, borated water.

In response to RAI 3.1.2.2-1, the applicant stated that if the RCS fluid chemistry is not
rigorously controlled, the concentration of system fluid contaminants could lead to loss of
material from pitting and crevice corrosion of CASS material.

The applicant concluded that CASS material may be susceptible to SCC or to IGA, if exposed
to high concentrations of contaminants in the treated, borated water. In addition, IASCC is a
degradation mechanism for CASS reactor internals items where materials become more
susceptible to SCC with increasing exposure to neutron irradiation. The relatively benign
environment of the RCS fluid, which incorporates hydrogen overpressure to reduce oxygen
levels, reduces the potential for IASCC degradation of the RV internal components made from
CASS materials. Loss of material from pitting or crevice corrosion is also a potential aging
mechanism for CASS reactor internal components in the treated, borated water environment.

The only CASS item in the RV internals is the CEA shroud tube. The applicant credited the
Inservice Inspection Program and the Water Chemistry Control Program with the management
of loss of material and cracking in the CEA shroud tube. The applicant also credited the
Reactor Vessel Internals Cast Austenitic Stainless Steel Components Program with the
management of cracking, as well as loss of fracture toughness from thermal aging, in the CASS
CEA shroud tube. These programs are consistent with industry wide programs for managing
loss of material and cracking for CASS RV internal components and are therefore acceptable
programs to credit for aging management. The staff considers this issue closed. Sections
3.0.3.3.4 and 3.0.3.2.3 of this SER document the staff's evaluation of the ability of the Inservice
Inspection Program and the Water Chemistry Control Program to manage loss of material and
cracking in the CASS CEA shroud tube. The staff evaluates the ability of the Reactor Vessel
Internals Cast Austenitic Stainless Steel Components Program (which is discussed in LRA -
Section B.1.22) to manage loss of fracture toughness and cracking in the CASS CEA shroud
tube later in this section of the SER.

On the basis of its review of the information provided in the LRA, the staff finds that the aging.
effects for the above RV internals component types are consistent with industry experience for

3-120




these combinations of materials and envrronments The staff did not identify any omitted aging
effects. Therefore, the staff finds that the applicant has identified the appropnate aging effects
for the materials and envrronments assocrated wrth the above components in the RV mternals

f.

Aging Manaqement Proqrams

After evaluating the appllcant S rdentlfrcatlon of aglng effects for each of the above components
the staff evaluated the AMPs to determine if they are appropnate for managing the identified -
aging effects. The staff also determlned that the UFSAR Supplement contams an adequate :
descnptron of the program ‘ i

LRA Table 3.1.2-2 identifies the followmg AMPs for managing the aglng effects descrlbed
above for the RV mternals

. ‘Inservice lnspectron Program o L
* ' Water Chemistry Control Program* - ‘ SR

e Reactor Vessel internals Cast Austenitic Stainless Steel Components Program* "

. Reactor Vessel lnternals Starnless Steel Plates Forglngs Welds, and Boltlng Program
The NRC staff reviewed those AMPs identified by an asterisk (*) during an onsite audit. Section
3.0.3.3.4 of thrs SER present the review of the lnservrce Inspection Program

Ca
LY s

(AMP B.1.30.3) to manage loss of material for the following stainless steel component types of
the RV internals system exposed mternally to treated borated water—CEA shroud assembly
components, such as CEA instrument tube, CEA'shroud adapter, CEA shroud support,
positioning plate, CEA shroud flow channel extension, and core shroud tube; core shroud )
assembly components, such as core shroud plates, plates, ribs, intermediate plates and core
shroud guide lugs; and in-core instrumentation components, such as guide tubes, in-core
instrumentation thimble’ support plate assembly, in-core instrumentation support plate ‘grid, °
lifting support lifting plate, columns, plates, funnel, pad, ring, nipple, hex bolt, spacer, threaded

.rod, hex jam nut, thimble support nut, and’ cap screws. Section 3.0.3.1 of this SER documents

‘the staff’s evaluation of the Primary and Secondary Water Chemlstry Control Program.’ The =
staff concludes that the anary and Secondary Water Chemistry Control Program credited by
the applicant for thls line item |s adequate . ‘

For each of these same component and matenal combinations in LRA Table 3.1 2 2 the '+
applicant is also managing cracking using the Water Chemistry Control Program, the Inservrce
Inspection—Inservice Inspection Program (AMP B.1.14), and a plant-specific program, such as
the Reactor Internals Stainless Steel Program' ‘Section 3.0.3.3.5 of this SER documents the -
staff’s evaluation of the Inservice Inspection—Inservice Inspection Program (ASME Code )
Subsections IWB, IWC, IWD, and IWF). The staff concludes that the Prlmary and Secondary
Water Chemistry Control Program credited by the applrcant for this line item is adequate.
Section 3.0.3.1 of this SER documents the staff’s review of the Reactor Vessel Internals ™" .
Stainless Steel Plates, Forgings, Welds; and Boltlng Program (AMP B.1.23). On the basrs of
the above discussion, the staff finds that the applicant manages cracking in a manner o
consistent with the GALL Report. o
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Because the applicant is managing cracking of stainless steel by the Water Chemistry Control
and the Inservice Inspection Programs, and the effects of pitting and crevice corrosion on
stainless steel components are not significant in chemically treated, borated water, the staff
finds that management of loss of material using water chemistry control is adequate.

The GALL Report recommends a loose parts monitoring program to manage loss of
mechanical closure integrity for CEA shroud extension shaft guides, cylinders, and bases;
shroud base; shroud flow.channel; shroud flow channel cap; shroud shaft retention pin; shroud
retention block; spanner nuts; shroud fasteners; guide tubes; in-core instrumentation thimble
support plate assembly; in-core instrumentation support plate, grid, lifting support, lifting plate,
column, plates, and funnel; pad, ring, nipple, hex bolt, spacer; threaded rod, hex jam nut,
thimble support nut, cap screws, and RV internals.

The applicant proposed to manage this aging effect using the Reactor Vessel Internals
Stainless Steel Plates, Forgings, Welds, and Bolting Program (AMP B.1.23) and the Inservice
Inspection—Inservice Inspection Program (AMP B.1.14). Sections 3.0.3.1 and 3.0.3.3.5 of this
SER, respectively, document the staff’s review of these programs. The staff concludes that the
Reactor Vessel Internals Stainless Steel Plates, Forgings, Welds, and Bolting Program and the
Inservice Inspection—Inservice Inspection Program credited by the applicant for this line item
are adequate.

On the basis that the Reactor Vessel Internals Programs detect aging effects before the loss of
mechanical integrity of these components, the staff finds that their use, in lieu of a loose parts
monitoring program, is acceptable. The stalff finds that the applicant has demonstrated that the
effects of aging will be adequately managed so that the component intended functions will be
maintained consistent with the CLB during the period of extended operation.

Conclusion

On the basis of its audit and review, the staff concludes that the applicant has adequately
identified the aging effects, and the AMPs credited for managing the aging effects, for the
reactor vessel internal components so that the component intended functions can be
maintained consistent with the CLB for the period of extended operation, as required by 10 CFR
54.21(a)(3).

The staff also reviewed the applicable UFSAR Supplement prograrh descriptions and concludes
that the UFSAR Supplement adequately describes the AMPs credited with managing aging in
these components, as required by 10 CFR 54.21(d).

3.1.2.3.3 Class 1 Piping, Valves, and Reactor Coolant Pumps

Summary of Technical Information in the Application

In Section 3.1.2.1.3 of the LRA, the applicant identified the materials, environments, and aging
effects requiring management. The applicant identified the following programs that manage the
AERMs for the Class 1 piping, valves, and RCP and the associated pressure boundary
components:

. Water Chemistry Control
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Inservice Inspection

Cast Austenitic Stainless Steel

Boric Acid Corrosion Prevention

Alloy 600 Aging Management

Bolting and Torquing Activities SRR :.-.:'

Hoomer

Table 2.3.1-3 of the LRA lists the following lndrvrdual system components wrthln the scope of
license renewal and subject to an AMR:
.-charging inlet nozzle :: =
safety injection nozzle ;-
surge line nozzle
charging inlet nozzle safe end
drain nozzle safe end
letdown nozzle safe ends- : v

.pressure measurement nozzle safe’ end
sampling nozzle safe end - AR
charging inlet nozzle thermal sleeve ! . !
safety injection nozzle thermal sleeve
surge line thermal sleeve . A SR

! ASME Code Class 1 boundary onfrces D

~ - ASME Code Class 1 plpe and fittings NPS less than 4 inches

... ASME Code Class 1 pipe NPS greater than or equalto 4 mches :

= ASME Code Class 1 fittings . == =r

cold-leg piping and elbows . DA ;o N
hot-leg pipe and elbows g St R T BT CR T DR
drain nozzles
letdown nozzles
shutdown cooling outlet nozzle
‘spray nozzle ' N e
pressure measurement nozzle R
replacement pressure nozzle . -l
sampling nozzle T

" RCP safe ends :

- resistance temperature devrce (RTD) nozzles
safety injection nozzle safeend ;oo
shutdown cooling outlet nozzle safe end

" surge nozzle safe end R S FC M RESEFRLE S
stainless stee! bolting - R e T AR T
surge line plpe and elbows Lot ' SORNE Co
surge line piping: RTD and samplrng nozzles

- carbon/alloy steel bolting o
valve bodies and bonnets . i j; i
ASME Code Class 2 and 3 closure boltmg
ASME Code Class 2 and 3 flttrngs ‘

ASME Code Class 2 and 3 pipe

ASME Code Class 2 and 3 valve bodies and bonnets

tubing. -~ e S TR
RCP casing R _ , ,

>
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RCP cover

RCP cover studs

RCP cover nuts

RCP driver mount assembly

RCP thermal barrier heat exchanger inner coil
RCP thermal barrier heat exchanger outer coil
RCP thermal barrier bored hole heat exchanger

In Table 3.1.2-3 of the LRA, the applicant provided a summary of the AMRs for the Class 1
piping, valves, and RCP and the associated pressure boundary components and identified
which AMRs it considered to be consistent with the GALL Report.

Staff Evaluation

The staff reviewed Table 3.1.2-3 of the LRA, which summarizes the results of the AMR
evaluations in the SRP-LR for the Class 1 piping, valves, and RCP component groups. The
staff finds that the programs proposed for management of the aging effects for the component
types in this system are consistent with the GALL Report.

The NRC staff reviewed the AMR of the ASME Code Class 1 piping, valves, and RCP
component-material-environment-AERM combinations that are not addressed in the GALL
Report, or required additional staff review. Table 3.1.2-3 identifies these combinations by notes
F through J, or plant-specific notes. The NRC staff reviewed those portions of the ASME Class
1 piping, valves, and RCPs that are covered by the GALL Report (specified by notes A through
E in Table 3.1.2-3) during an onsite audit. The staff also reviewed the applicable UFSAR
Supplements for the AMPs to ensure that the program descriptions are adequate.

Aging Effects

Aqing Management of ASME Code Class 1 Piping, Valve, Pump and Fitting Components
Fabricated from Carbon Steel and Low-Alloy Steel Materials. The surfaces of carbon steel
components that are clad internally with stainless steel and are exposed to an internal
environment of treated, borated water are subject to the aging effects of loss of material,
cracking, and cracking (fatigue). The surfaces of carbon steel components, including carbon
steel components with internal stainless steel cladding, that are exposed to an external air
environment are subject to the aging effects of loss of material and cracking (fatigue).

Low-alloy steel components exposed to an external environment of air are subject to the aging
effects of loss of material, cracking, cracking (fatigue), and, for low-alloy steel bolting
components, loss of mechanical closure integrity.

Aging Management of ASME Code Class 1 Piping, Valve, Pump and Fitting Components
Fabricated from Nickel-Based Alloy and Stainless Steel Materials, Including CASS. The
applicant identified that nickel-based alloy components that are exposed to an internal
environment of treated, borated water are subject to the aging effects of loss of material,
cracking, and cracking (fatigue).

The applicant identified that stainless steel components that are exposed to an internal
environment of treated, borated water are subject to the aging effects of loss of material,
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cracking, and cracking (fatigue).” The applicant identified that stainless steel exposed to an
external environment of air is subject to the aging effects of cracking, cracking (fatigue), -
reduction in fracture toughness (17-4PH [precipitation-hardened] material only), and loss of
mechanical closure integrity. . The applicant identified that stainless steel components exposed :
to an external environment of treated water.are subject to the aging effects of loss of material,’
cracking, and cracking (fatigue).

The applicant identified that CASS components that are exposed to an internal environment of -
treated, borated water or a treated water external environment are subject to the aging effects
of loss of material, cracking, cracking (fatigue),:and reductron in fracture toughness L

In LRA Table 3.1.2-3, page 3.1-79, the applicant identified treated water as the external .
environment for the RCP thermal barrier heat exchanger inner coil. .In addition, on page 3.1-80,
the applicant identified treated water as the internal environment for the RCP thermal barrier
heat exchanger outer coil and bored-hole heat exchanger. The agmg effects of loss of material,
cracking, and fatigue require aging management P r

The AMPs identified to manage these aging effects are the Inservice lnspection' Programand
the Time-Limited Aging Analysis (TLAA)—Metal Fatigue. The applicant’s Auxiliary Systems . .
Water Chemrstry Control Program, described in Section B.1.30.1, identifies its purpose as . . o
managing loss of material, crackmg, and foulrng of components exposed to treated water
systems. The applrcant has identified similar components of the same material which’ are -
exposed to the same environment as being managed by a water chemistry AMP and
referenced concurrence with the GALL Report, Section VII.C2.2-a. In RAI 3.1.2-3.1, the staff .-
requested that the applicant provide justification for excluding an AMP to manage the water
chemistry of the treated water environment, as appllcable to these components '

In response to RAI 3. 1 2-3 1, the applrcant stated that the treated water. rdentrfred in the ANO-2
LRA which supplies cooling to the RCP thermal barrier heat exchangers is part of the ANO-2
component coohng water (CCW) system. The chemistry controls for this system are not .
sufficiently rrgorous to control the contaminants which could potentially lead to loss of matenal
and cracking in the RCP thermal barriers. : Therefore, the Component Cooling Water Chemistry
Control Program is not credited as managmg these agrng effects. The applicant concluded that
the Inservice Inspection Program will manage these aging effects such that corrective action
may be taken before a loss of the component intended function. The staff finds the apphcant’
response acceptable and considers this issue closed. . P

On the basis of its review of the information provided in the LRA, and the additional information
included in the applrcant s response to the above RAI, the staff finds the aging effects forthe
ASME Code Class 1 piping, valves, and RCPs are consistent with industry experience for these
combinations of materials and envrronments The staff did not identify any omitted aglng '
effects. Therefore, the staff finds that the applrcant has rdentlfred the appropnate aging effects
for the materials and environments associated with the above components in the ASME Code
Class 1 piping, valves, and RCPs. e -

Aging Management Programs

iy

After evaluating the applicant’s identification of agrng effects for each of the above components
the staff evaluated the AMPs to determine if they are approp.nate for managing the identified
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aging effects. The staff also determined that the UFSAR Supplement contains an adequate
description of the program.

LRA Table 3.1.2-3 identifies the following AMPs for ménaging the aging effects described
above for the ASME Code Class 1 piping, valves, and RCPs:

Inservice Inspection Program

Water Chemistry Control Program*

Alloy 600 Aging Management Program

Boric Acid Corrosion Prevention Program

System Walkdown Program*

Cast Austenitic Stainless Steel (CASS) Evaluation Program*
Bolting and Torquing Activities Program

The NRC staff reviewed those AMPs identified by an asterisk (*) during an onsite audit.
Sections 3.0.3.3.4, 3.0.3.3.1, 3.0.3.2.1, and 3.0.3.3.2 of this SER document the staff’s
evaluation of remaining AMPs.

On the basis of its review of the information provided in the LRA, the staff finds that the
applicant has identified appropriate AMPs for managing the aging effects of the Class 1 piping,
valves, and RCP component types. In addition, the staff finds the program descriptions in the
UFSAR Supplement acceptable.

Conclusion

On the basis of its review, the staff concludes that the applicant has adequately identified the
aging effects and the AMPs credited for managing them for the ASME Code

Class 1 piping, valves, and RCPs so that there is assurance that the component intended
functions will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21(a)(3).

The staff also reviewed the applicable UFSAR Supplement program descriptions and concludes
that the UFSAR Supplement adequately describes the AMPs credited with managing aging in
these components, as required by 10 CFR 54.21(d).

3.1.2.3.4 Pressurizer

Summary of Technical Information in the Application

In Section 3.1.2.1.4 of the LRA, the applicant identified the materials, environments, and aging
effects requiring management The applicant identified the following programs that manage the
AERMs for the pressurizer and associated pressure boundary components:

Water Chemistry Control Program
Pressurizer Examinations Program
Inservice Inspection Program

Boric Acid Corrosion Prevention Program
Alloy 600 Aging Management Program
Bolting and Torquing Activities Program
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. Cast Austenitic Stainless Steel (CASS) Evaluation Program

Table 2.3.1-4 of the LRA lists the following individual system components wrthln the scope of
license renewal and subjecttoan AMR: . - : S :
. - heater end plug o R TR 3 .
heater sheaths : ' Ao o E
. heater sleeves ; ot e e o,
* -, heater support channel. S T
heater support plates VR
. heater support plate brackets P INTERR A
-heater support plate bracketbolts~ . .
. lower head . K S R
lower shell
upper shell
upper head
lower level nozzle RN
‘manway cover bolts/studs RO SER
manway cover plate R S D
. manway forging CoLa
manway gasket retainer plate IR :
mechanical nozzle seal assembly (MNSA) boltlng (studs nuts and washers)
MNSA compression collar

- - MNSA upper flanges . = - B A
pressure measurement nozzle B s
upper-level nozzle . = .- . .sivo

~ ventnozzle . . - . S t:':r:’:'-; :

.- temperature nozzle T
pressure measurement nozzle safe end . - B e S R
. upper/lower-level nozzle safe end - ,;25 . C A
- vent nozzle safe end o G Cee L
temperature nozzle safe end
safety valve nozzle
spray nozzle - S S T
.+ .surge nozzle : St
.. safety valve nozzle flange St
. spray nozzle safeend - T e
-~ .spray nozzle thermal sleeve AL
- -support skirt - T e e gL
surge nozzle safe end - R

¢ & &6 & ¢ & © 6 & © © & & & S 5 S S5 S O & & O &5 & & & O O & O .0 0 o
R
v

In Table 3.1 2-4 of the LRA the appllcant provnded a summary of AMRs for the pressunzer and
associated pressure boundary components and |dent|f|ed Wthh AMFls it consrdered to be
consistent with the GALL Report Cemea i L ST T '

. e
nhod
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Staff Evaluation

The staff reviewed Table 3.1.2-4 of the LRA, which summarizes the results of AMR evaluations
in the SRP-LR for the pressurizer component groups.

The technical staff reviewed the AMR of component-material-environment-AERM combinations
for the pressurizer components that are not addressed in the GALL Report, or required
additional staff reviews. These combinations are identified by notes F through J, or plant-
specific notes, in LRA Table 3.1.2-4. The NRC staff reviewed those portions of the pressurizer
that are covered by the GALL Report (specified by notes A through E in Table 3.1.2-4) during
an onsite audit. The staff determined that the applicant identified all applicable AERMs and
credited the appropriate AMPs for managing them. The staff also reviewed the applicable
UFSAR Supplements for the AMPs to ensure that the program descriptions are adequate.

Aging Effects

Aging Management of Pressurizer Components Fabricated from Nickel-Based Alloy or
Stainless Steel Materials, Including CASS. The applicant identified that nickel-based alloy
components (including the cladding of low-alloy steel pressurizer components that are clad
internally with nickel-based alloy materials) that are exposed to an internal environment of
treated, borated water are subject to the aging effects of loss of material, cracking, and
cracking (fatigue).

The applicant identified that stainless steel components (including CASS and the cladding of
low-alloy steel pressurizer components that are clad internally with stainless steel materials)
that are exposed to an internal environment of treated, borated water are subject to the aging
effects of loss of material, cracking, and cracking (fatigue). The applicant identified that for
CASS components that are exposed to an internal environment of treated, borated water,
reduction in fracture toughness as a result of thermal aging is an additional aging effect
requiring management. The applicant identified that stainless steel components that are
exposed to an external environment of air are subject to the aging effects of cracking and
cracking (fatigue).

The applicant did not identify in Section 3.1 of the LRA, or in Table 3.1.2-4, which aging
mechanisms could lead to cracking in stainless steel components. In RAI 3.1.2.4-2, the staff
requested that the applicant provide additional information on the AMRs for managing cracking
in stainless steel components that are exposed to an exterpal air environment. In response to
RAI 3.1.2.4-2, the applicant stated that generally, stainless steel exposed to an external air
environment is not susceptible to aging effects requiring management. Insulation material used
for RCS components has low soluble chloride and other halide content to minimize the
possibility of SCC of stainless steel components. However, stainless steel items, such as
flange and valve bolting, in air are subject to cracking, as indicated in Table 3.1.2-3 on page
3.1-68 of the LRA. Stainless steel fasteners are not intentionally exposed to water or steam,
but exposure may result from gasket leaks. If leakage is combined with contaminant species,
such as sulfides or chlorides, an aggressive environment that can promote SCC may result.
Therefore, the applicant concluded that cracking of stainless steel flange and valve bolting is
considered an AERM for the period of extended operation. Even though cracking is not
expected, the Inservice Inspection Program is credited to confirm the absence of cracking
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resulting from SCC. The staff finds the appllcant's response acceptable and consrders thrs
issue closed.

The applicant also did not identify in ‘Section 3 1 of the LRA, or in Table 3.1. .2-4, which aging
mechanisms could léad to loss of material and cracklng in the cladding of low-alloy steel .~
pressurizer components that are clad erther wrth stalnless steel or nickél-based aIon and are’
exposed to an internal environment of treated, borated water. In RAl 3.1.2.4:3, the staff -
requested that the apphcant provide additional information on the AMRs for managing loss ot
material and cracking in the cladding matenals that are exposed to an mternal enwronment ot
treated, borated water .

In response to RAI 3 1.2.4-3, the apphcant stated that the stainless steel claddlng and .
nickel-based alloy cladding are susceptible to ‘cracking by SCC and PWSCC, respectlvely The
applicant also stated that both the stainless steel claddrng and nickel-based alloy cladding are
susceptible to loss of material by crevice or pitting corrosron which is consistent with the
applicant's responses to RAIs 3.1.2. 1-2 and 3 1 2 1-3 on correspondmg matenals rn the ANO-2
RV.

In'RAI 3.1:2.4° 5, the staff rnqurred asto how the applicant was managing cracking, and
specifically PWSCC, in the nickel-based penetratlon nozzles of the ANO-2 pressurizer and any
associated hickel-based a|loy weld materials.” In responsé to RAI 3.1.2.4-5, the applicant stated
that nickel- based alloy penetratrons assocrated with the ANO-2 pressurizer include’ pressure - -
measurement, vent, level, and temperature nozzles; heater penetration nozzles and plugs; and
Alloy 82/182 welds. All of these nickel-based alloy items are exposed to treated, borated water
and are susceptible to PWSCC. A combination of the Inservice Inspectlon Program, the Water
Chemrstry Control Program, and the Alloy" 600’ Aglng ‘Management Program manages this
aging effect. Sections B.1.14, B.1.30, and B.1.1; respectively, of the ANO-2 LRA discuss the
details of these programs, including scope, frequency, technique, acceptance criteria, and the”
technical basis for future examinations. These programs represent industry norms for =~ =
managing PWSCC of nickel-based alloy base-metal and weld components and are acceptable
programs to credit for management of PWSCC'in the nickel-based alloy base-metal and weld
components in the ANO-2 pressurizer system - The staff finds the applicant’s response * = *
acceptable and consrders this issue closed.” Sections 3.0.3.3.4 and 3.0.3.2.8 of this SER, -
respectively, present the staff’s evaluation of the Inservice Inspection Program and the Water
Chemistry Control Program. Section 3.0.3.3.1of this SER presents the staft’s evaluatlon of the
Alloy 600 Aging Management Program.

Aging:Management in Carbon Steel and Low-Alloy Steel Pressiirizer Components. The'
applicant identified that carbon steel components exposed to an external envrronment of air are
subject to the aging effects of loss of rnaterral cracklng, and crackrng (fatrgue) o

The applicant identified that Iow-alloy steel components exposed to an external envrronment of
air are subject to the aging effects of loss of material, cracking, cracking (fatigue), and loss of
mechanical closure integrity. The applicant also identified that unclad low-alloy steel (lower
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head only) exposed to an extemal environment of treated, borated water experiences the aging
effect of loss of material.®

The applicant did not identify in Section 3.1 of the LRA, or in Table 3.1.2-4, which aging
mechanisms could lead to cracking in carbon steel components. In RAl 3.1.2.4-1, the staff
requested that the applicant provide additional information on the AMRs for managing cracking
in carbon steel components that are exposed to an external air environment.

In response to RAIl 3.1.2.4-1, the applicant referred to its response to RAI 3.1.2.1-1, which
concluded that for the RCS components fabricated from low-alloy steel, including exterior
attachments to vessels, cracking at welded joints (initiated by fatigue and growth of preservice
flaws at welded joints caused by service loadings) is considered an aging effect requiring
management for the period of extended operation. Thus, to respond to RAI 3.1.2.4-1, the
applicant extended the applicability of the discussion in its response to RAI 3.1.2.1-1 (as it
pertains to cracking of low-alloy steel RCS components) to the surfaces of carbon steel
pressurizer components that are exposed to the external air environment and considers
cracking to be an AERM for the carbon steel pressurizer components.

For the underlying ferritic steel in the pressurizer (i.e., the low-alloy steel heads and shells in the
pressurizer), service loadings may result in the growth of preservice flaws or initiation and
growth of service-induced flaws. Cracking at the welded low-alloy steel joints is considered an
aging effect requiring management for the period of extended operation. The applicant
concluded that growth of fabrication flaws caused by service loads is the bases for the ASME
Code, Section Xl, inspections, as documented in EPRI NP-1406-SR, “Nondestructive
Examination Acceptance Standards.” The applicant credited the Inservice Inspection Program
to manage this particular aging effect. Because the applicant is managing this aging effect
through application of the recommendations of the EPRI standard, as implemented through the
Inservice Inspection Program, the staff concludes that the applicant’s response is acceptable
and considers this issue closed.

The applicant credits the Inservice Inspection Program to manage cracking of the carbon steel
and low-alloy steel pressurizer components in general. The applicant also credits the TLAA on
metal fatigue of ASME Code Class 1 components to manage cracking that is induced by
thermal fatigue of these components. These programs are consistent with industry norms for
managing cracking in these components. The staff finds the applicant’s response acceptable
and considers this issue closed.

Table 3.1.2-4, page 3.1-84, identifies the pressurizer lower head, lower shell, upper shell, and
upper head as component types. The applicant identified the aging effect of loss of material,
and specified that it is applicable to the unclad low-alloy steel of the lower head only. In RAI
3.1.2.4-4, the staff requested the applicant to justify limiting the aging effect to only the lower
head, since many components of the pressurizer are susceptible to boric acid corrosion in a

The environment discussed in this sentence refers to the environmental condition that results
either from installation of a mechanical nozzle seal assembly repair method or half-nozzle
replacement design. These repair/replacement methods leave the underlying ferritic (low-alloy
steel) materials adjoined to the repaired pressurizer nozzle exposed to the reactor coolant (i.e.,
treated, borated water environment). The applicant considers this to be an external environment.
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treated, borated water environment and would requrre the aging effect of loss of material to be
managed.

In response to RAI 3.1.2. 4-4 the appllcant stated that Table 3.1 2-4 page 3. 1 -84, |dent1t|es Ioss
of material as an aging effect requiring management for unclad lower vessel head low-alloy
steel exposed to treated, borated water. The applicable locations for this table entry are heater
nozzle penetrations that have been repaired. An Alloy 600 nozzle may contain a through-wall
flaw that exposes the underlying ferritic steel to treatéd, borated water. These locations are
susceptible to loss of material caused by exposure to treated, borated water. In addition, LRA :
Table 3.1.2-4 identifies loss of material for low-alloy steel pressurizer items exposed to air with
the potential for leaking borated water. Table 3.1.2-4, page 3.1-83, of the LRA, identifies the
ANO-2 pressurizer upper head, upper shell, lower head, and lower shell identified as -* - “
susceptible to loss of material caused by boric acid corrosion in an external air environment.
The staff finds the applicant’s response acceptable and consrders thisi |ssue closed

In Table 3.1.2-4 of the ANO-2 LRA, the appllcant |dent|f|ed pressurrzer component types the
aging effects requiring management, and the AMPs that will manage these aging effects.
Recent operational experience at both domestic and foreign facilities (i.e., Palo Verde, Units 2 -
and 3; Millstone, Unit 2; Waterford, Unit 3; and Tsuruga, Unit 2 in Japan) has shown that
leakage of pressurizer penetrations from PWSCC is an aging effect that requires management.
.In light of the recent industry experience, and the limited scope of the Pressurizer Examinations
Program the staff requested, in RAl 3.1.2.4-5, that the applicant discuss how it will manage the
aging effect of PWSCC for the pressunzer penetratrons durmg the period of extended
operatnon : 3 -

With regard to the mstallatlon of MNSAs as altematnve repalr methods the NFtC staff belleves
that, should an applicant decide to keep an MNSA in service beyond the period for which
temporary approval has already been granted, the applicant must provide a justification which :
supports the approval of the MNSA, either as a temporary repair.for the facility or as a
permanent repair for the facility. The applicant’s justification should be submitted against 1 the
alternative ISI provisions of 10 CFR 50.55a(a)(3), and should include an analysis of the
pressure boundary component to which the MNSA is attached, an assessment of all age- - - =
related mechanisms that may be applicable to the MNSA design and to all ferritic and nickel-
based alloy components to which the MNSA installation is applicable, and a proposed - .. -
alternative 1SI program for the MNSA, which:is to be maintained for the NRC-approved penod
(i.e., for the period of approval if the MNSA is approved as a temporary repalr or throughout -
the llcensed life of the facility if the MNSA is approved as a permanent repair for the facility).
The applicant should submit its justification to the NRC for review and approval no later than 1
year before the expiration of its existing temporary repair approval period. - C e

On the basis of its review of the information provided in the LRA, and the additional information
included in the applicant’s response to the above RAls, the staff finds that the aging effects of .
the pressurizer component types are consistent with industry experience for these . -
combinations of materials and environments. The staff did not identify any omitted agmg
effects. Therefore, the staff finds that the applicant has identified the appropriate aging effects
for the materlals and envrronments assocrated wrth the components in the pressunzer

ot
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Aging Management Programs

After evaluating the applicant’s identification of aging effects for each of the above components,
the staff evaluated the AMPs to determine if they are appropriate for managing the identified
aging effects. The staff also determined that the UFSAR Supplement contains an adequate
description of the program.

LRA Table 3.1.2-4 identifies the following AMPs for managing the aging effects described
above for the pressurizer:

Inservice Inspection Program

Water Chemistry Control Program

Pressurizer Examinations Program*

Alloy 600 Aging Management Program

Boric Acid Corrosion Prevention Program

System Walkdown Program*

Cast Austenitic Stainless Steel (CASS) Evaluation Program*
Bolting and Torquing Activities Program

The NRC staff reviewed those AMPs identified with an asterisk (*) during an onsite audit.
Sections 3.0.3.3.4, 3.0.3.2.8, 3.0.3.3.1, 3.0.3.2.1, and 3.0.3.3.2 of this SER document the staff’s
review of remaining AMPs.

During the review, the staff noted that the applicant had not credited the Inservice Inspection
Program (AMP B.1.14) for managing the cracking of pressurizer safe ends. The staff
requested the applicant to correct this discrepancy.

By letter dated March 24, 2004, the applicant committed to using the Inservice Inspection
Program to manage cracking of the pressurizer safe ends. This is now consistent with the
GALL Report and acceptable to the staff.

For loss of material from the nickel-alloy pressurizer heater support plates and support brackets
exposed to treated, borated water, the applicant credited the Water Chemistry Control Program.
Section 3.0.3.1 of this SER documents the staff's evaluation of this AMP. The staff concludes
that the Water Chemistry Control Program credited by the applicant for this line item is
adequate. '

On the basis of industry operating experience with this material and use of a water chemistry
control program consistent with the GALL Report, the staff found this acceptable.

On the basis of its review of the information provided in the LRA, the staff finds that the
applicant has identified appropriate the AMPs for managing the aging effects of the pressurizer
component types.

Conclusion

On the basis of its audit and review, the staff concludes that the applicant has adequately
identified the aging effects, and the AMPs credited for managing the aging effects, for the
pressurizer components so that the component intended functions can be maintained
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