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July 22, 2004

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555-0001

Subject: Request for Additional Information Responses for
License Renewal Application TAC No. MB8402
Arkansas Nuclear One - Unit 2
Docket No. 50-368
License No. NPF-6

Dear Sir or Madam:

By letter dated June 24, 2004 (2CNA060404), the NRC requested additional information on
the Arkansas Nuclear One, Unit 2 (ANO-2) License Renewal Application (LRA) within 30
days of receipt. The requests for additional information (RAIs) are from the LRA Section
3.2, Engineered Safety Features Systems and Appendix B. The responses to the RAls are
contained in Attachment 1.

New commitments contained in this submittal are summarized in Attachment 2. Should you
have any questions concerning this submittal, please contact Ms. Natalie Mosher at
(479) 858-4635.

I declare under penalty of perjury that the foregoing is true and correct. Executed on
July 22, 2004.

othy G. Mitchell
Director, Nuclear Safety Assurance

TGM/nbm
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cc: Dr. Bruce S. Mallett
Regional Administrator
U. S. Nuclear Regulatory Commission
Region IV
611 Ryan Plaza Drive, Suite 400
Arlington, TX 76011-8064

NRC Senior Resident Inspector
Arkansas Nuclear One
P.O. Box 310
London, AR 72847

U. S. Nuclear Regulatory Commission
Attn: Mr. Drew Holland
Mail Stop 0-7 D1
Washington, DC 20555-0001

U. S. Nuclear Regulatory Commission
Attn: Mr. Greg Suber
Mail Stop 0-11 F1
Washington, DC 20555-0001

Mr. Bernard R. Bevill
Director, Division of Radiation

Control and Emergency Management
Arkansas Department of Health
4815 West Markham Street, Slot 30
Little Rock, AR 72205-3867
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Section 3.2 and Appendix B RAI Responses

RAI 3.2-11: Standard Review Plan - License Renewal (SRP-LR) Subsection 3.2.2.2.3.2
states that local loss of material from pitting and crevice corrosion could occur in certain
engineered safety feature (ESF) systems components. The Generic Aging Lessons
Learned (GALL) Report recommends further evaluation to ensure that this aging effect is
adequately managed.

In LRA Table 3.2.1, line item 3.2.1-5, the applicant credits the Primary and Secondary
Water Chemistry Control and Containment Leak Rate Test Programs with managing this
aging effect. SRP-LR Subsection 3.2.2.2.3.2 recommends verification of the programs'
effectiveness and identifies one-time inspections as an acceptable method. The Staff also
noted that, based on its review of the "parameters monitored or locations inspected"
program element, both programs do not provide a means to allow the applicant to
determine the presence or extent of pitting and crevice corrosion.

The applicant is requested to describe how the presence or extent of pitting and crevice
corrosion will be detected for the ESF systems components subject to this aging effect, and
to provide the basis for assurance that periodic inspections will provide an adequate sample
(i.e., frequency and location).

Response: For ESF system components, loss of material due to pitting and crevice
corrosion is managed primarily by the Primary and Secondary Chemistry Control Program.
This program is a preventive program that is not intended to detect the presence or extent
of aging mechanisms. The effectiveness of the water chemistry programs at ANO-2 has
been confirmed through routine component inspections performed by chemistry,
maintenance and engineering personnel. This includes the Primary and Secondary, Closed
Cooling, and Auxiliary Systems Water Chemistry Programs. These visual inspections were
performed when primary and secondary systems were opened for maintenance, when an
adverse chemistry trend existed, or when requested by the chemistry or engineering
departments. The areas inspected have included areas that are susceptible to the aging
effects identified in the license renewal application including the aging mechanisms of
pitting and crevice corrosion. In addition, for many reactor coolant system components
included in the Primary and Secondary Water Chemistry Control Program, inspection
activities within other aging management programs provide additional confirmation of the
water chemistry program's effectiveness. These other programs include the Inservice
Inspection (ISI), Alloy-600, Cast Austenitic Stainless Steel Evaluation, Pressurizer
Examinations, Reactor Vessel Internals Inspection, and Steam Generator Integrity
Programs. Some components, such as heat exchangers, have been inspected periodically
providing repetitive evidence that water chemistry programs are adequately managing
aging effects.

The GALL One Time Inspection Program XI.M32 focuses on the most susceptible material
and environment combinations in the most susceptible locations. Items such as heat
exchangers, piping and valves normally in standby, and system low points or stagnant
areas are representative of these susceptible locations. At ANO-2, inspections have been
performed in systems such as emergency feedwater (EFW) and emergency diesel
generators (EDGs) which are normally in standby, steam generators, condensate storage
tanks, feedwater heaters, moisture separator reheaters, chillers, main steam safety valves,
and blowdown heat exchangers. All of these components are made of susceptible
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materials (stainless and carbon steel) and are exposed to environments (treated water and
steam) that would be conducive to aging effects managed by the water chemistry
programs.

Many components in the steam generators are inspected under other aging management
programs that provide additional assurance that significant degradation is not occurring and
that the Primary and Secondary Water Chemistry Control Program is effective. These
inspection activities include those implemented under the ISI and Steam Generator Integrity
Programs. Results of steam generator component inspections are also applicable to main
steam, main feedwater and EFW components with the same material and environment
combinations.

As additional confirmation of the effectiveness of water chemistry programs, the ANO-2
review of operating experience included a review of condition reports (CRs), CR trending
data, and interviews with site personnel regarding water chemistry program operating
experience. The operating experience review did not identify component failures or
significant adverse conditions that were the result of an ineffective water chemistry
program. Also, the CR trending data did not identify recurrent component degradation
occurring in the systems covered under these aging management programs. The review of
CRs, CR trending data, and personnel interviews provided additional confirmation of water
chemistry programs' effectiveness.

The combination of inspections under the ISI Program, the Steam Generator Integrity
Program, and maintenance and routine chemistry inspections as a whole, constitute a more
thorough confirmation of water chemistry aging management program effectiveness than
could be obtained from one-time inspections of a sample of items.

RAI 3.2-12: SRP-LR Section 3.2.2.2.4 states that local loss of material due to
microbiologically influenced corrosion (MIC) could occur in containment isolation valves and
associated piping in systems that are not addressed in other chapters of the GALL report.
The GALL report recommends further evaluation to ensure that this aging effect is
adequately managed.

In LRA Table 3.2.1, line item 3.2.1-6, the applicant states that the containment leak rate and
water chemistry control programs manage the aging effect of loss of material due to MIC.
However, it does not appear that the "parameters monitored" program element will detect
the presence or extent of MIC. The applicant is requested to describe how the presence or
extent of MIC will be detected for piping and valve component types in the Containment
Penetrations System (LRA Table 3.2.2-4).

Response: The majority of the containment penetration component types in LRA Table
3.2.2-4 have an environment of treated water. MIC is not likely in treated water systems
where sulfates are low (<150 ppb). The water chemistry control programs are not intended
to detect the presence or extent of MIC, but are preventive programs that minimize the
potential for MIC by maintaining the system free of contaminants. As described in the
response to RAI 3.2-11, the effectiveness of the water chemistry programs at ANO-2 has
been confirmed through routine component inspections that are performed by chemistry,
maintenance and engineering personnel. The Containment Leak Rate Program provides
additional assurance that loss of material due to any mechanism (including MIC) will be
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managed such that the containment penetration system components will continue to
perform their intended function for the period of extended operation.

A few stainless steel containment penetration component types in LRA Table 3.2.2-4 have
an environment of untreated borated water. These components are part of the quench tank
and reactor drain tank vent and drain lines and the containment sump drain line. The
potential for MIC contamination of borated water systems is low. The absence of MIC has
been verified for ANO-2 by containment sump close-out inspections which are performed
each refueling outage. Stainless steel components in the containment sump, exposed to
the same environment (or worse) than the components in LRA Table 3.2.2-4, have not
shown evidence of MIC during these inspections. The Containment Leak Rate Program
provides assurance that loss of material due to any mechanism (including MIC) will be
managed such that the containment penetration system components will continue to
perform their intended function for the period of extended operation.

RAI B.1.15-1: In the ANO-2 LRA Section B.1.15, it states that the Non-EQ Inaccessible
Medium Voltage Cable Program will be comparable to NUREG-1801, Section XI.E3
Inaccessible Medium-Voltage Cables. In LRA Section A.2.1.16, it states that the program
will be initiated prior to the period of extended operation. In order to determine whether to
what extent the proposed program will be consistent with the GALL Program XI.E3, the
following additional information is requested:

1) Please provide a description of the ANO-2 program with respect to the 10 program
elements in the GALL Program XI.E3.

2) Provide a justification for any exceptions and/or enhancements to the GALL
program.

Response: LRA Section B.1.15, heading "Program Description" states, "The Non-EQ
Inaccessible Medium-Voltage Cable Program at ANO-2 will be comparable to the program
described in NUREG-1801, Section XI.E3, Inaccessible Medium-Voltage Cables not
Subject to 1 OCFR50.49 Environmental Qualification Requirements." This statement means
that the ANO-2 program was compared to the GALL program. The consistency of the
ANO-2 program to the GALL program, including exceptions or enhancements, is stated
under another heading. LRA Section B.1.15, heading "NUREG-1801 Consistency" states,
"The Non-EQ Inaccessible Medium-Voltage Cable Program will be consistent with the
program described in NUREG-1801, Section XI.E3, Inaccessible Medium-Voltage Cables
not Subject to 10CFR50.49 Environmental Qualification Requirements."

The ten elements of the ANO-2 program will be the ten elements listed in the GALL
program. There are no exceptions or enhancements to the GALL program.

RAI B.1.19-1: In LRA Section B.1.19, in the Pressurizer Examinations Program description
(page B-58), and in LRA Section A.2.1.20 (page A-16), the applicant stated that "the
Pressurizer Examinations Program will be implemented prior to the period of extended
operation." During the audit of aging management program B.1.19, 'Pressurizer
Examinations," the Staff asked the applicant to clarify whether this program is implemented
by the current ISI Program or is a future program, and if it is a current program, to confirm
that the current ISI Program addresses this aging management program and that no
additional actions are being taken to support the Pressurizer Examinations Program.
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The applicant stated that the current ISI Program implements this program and no
additional actions are specified to support the Pressurizer Examinations Program. Existing
ISI volumetric inspections (Examination Categories B-A and B-D) are credited for managing
cracking of cladding, which may propagate to the underlying ferritic steel.

The Staff requests that the applicant confirm that B.1.19 Pressurizer Examinations Program
is an existing program and commit to updating the Safety Analysis Report (SAR)
Supplement Section A.2.1.20 to indicate that the Pressurizer Examinations Program is a
current program rather than a future program.

Response: The Pressurizer Examinations Program comprises activities performed under
the existing ISI Program. Upon incorporation into the SAR, Section A.2.1.20 will be revised
to indicate that the Pressurizer Examinations Program is an existing program.

RAI B.1.25-1: The applicant states that its Steam Generator Integrity Program in the LRA
Section B.1.25 is consistent with GALL Section XI.M1 9, Steam Generator Tube Integrity.
The Steam Generator Tube Integrity Program in GALL Section XI.M19 is focused on steam
generator tubes; however, as shown in LRA Table 3.1.2-5, the applicant includes many
steam generator secondary side components other than tubes in its Steam Generator
Integrity Program. The applicant needs to identify each component covered in LRA B.1.25.

Response: The Steam Generator Integrity Program includes inspection of steam
generator internals in accordance with the requirements of NEI 97-06. This program
provides for inspection of steam generator internals in accordance with ANO-2 procedures
for steam generator secondary side inspection and maintenance. There are three distinct
areas inspected: (1) secondary side upper internals (feedwater distribution ring and J-
nozzles, steam venturis, primary and secondary moisture separators), (2) secondary side
lower internals (annulus/tube lane and tube support structure/tube bundle), and (3)
secondary side sludge collector. As described in plant specific note 105 for the tables in
ANO-2 LRA Section 3.1, the focus of the Steam Generator Integrity Program is on
maintaining integrity of the steam generator tubes which also supplements the Water
Chemistry Control Program for management of cracking and loss of material of pertinent
secondary side components, including internal supports. Specific secondary side
components covered by the program are those listed in LRA Table 3.1.2-5 as crediting the
Steam Generator Integrity Program.

RAI B.1.30.1-1: In the ANO-2 document PCD-01, Parameters Monitored or Inspected,
page 52, the applicant states that the ANO-2 aging management program inspects
components for visible corrosion, deposits, structural damage, and biological growth. The
applicant also states that the systems are inspected when opened for maintenance. (1)
Discuss the systems and components that have been inspected (i.e., scope of inspection)
under the Auxiliary System Water Chemistry Control Program 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.
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Response:
(1) Visual inspections have been performed on components in the EDG, 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 EDGs 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.

(2) 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.

RAI B.1.30.1-2: NUREG-1800, Table 3.1-2 (page 3.1-23) and Table 3.3-2, (pages 3.3-17
and 3.3-22), under the water chemistry related systems, industry guidance and/or reports
are identified. However, industry guidance and/or reports are not identified in LRA Section
A.2.1.31. The Staff requests that the applicant include in LRA Section A.2.1.31 specific
industry guidance for the Auxiliary System Water Chemistry Program similar to
NUREG-1800, Tables 3.3-2 and 3.1-2, or, justify not including industry guidance in LRA
Section A.2.1.31.

Response: The chemistry programs in the referenced NUREG-1 800 tables generally apply
to a specific water source common to an entire system with a specific applicable Electric
Power Research Institute (EPRI) guideline. In contrast, the Auxiliary Systems Water
Chemistry Control Program covers a variety of miscellaneous systems and components
utilizing many different references such as EPRI reports, vendor technical manuals, and
other industry guidance. Applicable references can change frequently based on industry
experience or component replacements. Reference to specific industry guidance
documents in the SAR Supplement is not practical for the Auxiliary Systems Water
Chemistry Control Program.

RAI B.1.30.2-1: In NUREG-1800, Table 3.3-2, it is stated that "...The program relies on
preventive measures to minimize corrosion by maintaining inhibitors and by performing
non-chemistry monitoring consisting of inspection and nondestructive evaluations based on
the guidelines of EPRI-TR-107396 for closed-cycle cooling water systems.' LRA Section
A.2.1.32 neither refers to the inspections performed under this program nor specifies
exceptions to GALL Section XLM21. Please confirm that LRA Section A.2.1.32 is
consistent with NUREG-1800, Table 3.3-2, or include and justify any exceptions to GALL
Section XL.M21.

Response: LRA Section B.1.30.2 provides justification for the exceptions between the
Closed Cooling Water Chemistry Control Program and NUREG-1801, Section XI.M21,
Closed-Cycle Cooling Water System including the exception for inspection and
nondestructive evaluations; therefore additional information is not required. The SAR
Supplement Section A.2.1.32 contains a summary description of the program as required
by I OCFR50.54.21(d).
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RAI B.1.30.3-1: NUREG-1800, Table 3.1-2, (page 3.1-23) and GALL Section Xl.M2
reference EPRI reports TR-1 02134 and TR-105714. These reports are not referenced in
LRA Section A.2.1.33. Please reference these two EPRI reports in LRA Section A.2.1.33,
or justify the acceptability of LRA Section A.2.1.33.

Response: Appendix B, Section B.1.30.3, provides the basis for the Primary and
Secondary Water Chemistry Program and states that the program is based on EPRI
guidelines in TR-105714 for primary water chemistry and TR-1 02134 for secondary water
chemistry. The SAR Supplement will be revised to include a reference to these EPRI
reports used in development of the Primary and Secondary Water Chemistry Program.
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List of Regulatory Commitments

The following table identifies those actions committed to by Entergy in this document. Any
other statements in this submittal are provided for information purposes and are not
considered to be regulatory commitments.

Check One SCHEDULED
ONE- ) COMPLETION
TIME CONTINUING DATE

COMMITMENT ACTION COMPLIANCE (If Required)
Upon incorporation into the SAR, X Upon issuance of
Section A.2.1.20 will be revised to renewed license
indicate that the Pressurizer
Examinations Program is an existing
program

Appendix B, Section B.1.30.3, provides X Upon issuance of
the basis for the Primary and Secondary renewed license
Water Chemistry Program and states
that the program is based on EPRI
guidelines in TR-105714 for primary
water chemistry and TR-1 02134 for
secondary water chemistry. The SAR
Supplement will be revised to include a
reference to these EPRI reports used in
development of the Primary and
Secondary Water Chemistry Program.


