
-4.O UNITED STATES
G o NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

March 23, 2004

ORGANIZATION: NUCLEAR ENERGY INSTITUTE (NEI)
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INSTITUTE TO DISCUSS NRC PLANS FOR UPDATING THE
GUIDANCE DOCUMENTS FOR LICENSE RENEWAL HELD ON
JANUARY 21, 2004

The U.S. Nuclear Regulatory Commission (NRC) staff (the staff) met with the Nuclear Energy
Institute (NEI) and utility representatives on January 21, 2004,-to discuss the staff's plans for
updating the license renewal guidance documents. A list of meeting attendees is provided in
Enclosure 1. The meeting agenda and a copy of the presentation slides used by the NRC staff
are provided in Enclosure 2. A copy of the draft industry proposal for updating the Generic
Aging Lessons Learned (GALL) report is presented in Enclosure 3. A summary of the
discussions held at the meeting follows:

Introduction (S. West, P.T. Kuo, et al.)

* The industry revision (NEI) of NEI 95-10, Revision 4 has been received, and is currently
under staff review. The staff plans to endorse it through a revision to Regulatory Guide
1.88. The staff noted that updating the license renewal (LR) guidance documents is a
priority for the license renewal program and it will use staff resources as appropriate and
commensurate with other program priorities.

* The staff noted that it has been more than 3 years since the issuance of the GALL
report. The time is appropriate to incorporate the lessons learned and make them
available to the industry.

Industry Reponse (F. Emerson, NEI)

* During the meeting NEI gave the staff a white paper that recommended revisions to the
GALL report. It suggested that GALL be modified to:

o generalize the descriptions of the component descriptions,
o broaden the materials groupings to encompass multiple specific material

specifications,
o define environmental limits based on aging effect thresholds, and
o simplify the aging effects by eliminating the aging mechanism

NEI stated that these changes would make the GALL report more efficient. The staff
agreed to review the white paper and to provide feedback to the industry at a future
public meeting.
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Discussions of updating of LR Guidance documents (P. Kang, K. Chang and K. Cozens, NRC):

* Process - The staff discussed the update process which consists of identifying
candidate changes, developing the bases for the changes, and revising the documents
by incorporating the changes. The schedule for this process will take into consideration
required internal administrative approvals.

* Activities - The staff grouped the lessons learned and the past precedents from its
reviews of previous LR applications, into four candidate groups as shown in
Enclosure 2.

* The staff detailed how individual review of the four candidate groups have progressed
thus far, and provided some insight into the review effort to date (Enclosure 2).

* The staff demonstrated its License Renewal Guidance Document (LRGD) update
database that has been created and data entered by a contractor (ISL). The
demonstration involved sample data records of candidate changes and the
corresponding revisions to the guidance documents.

* The staff plans to use a phased approach in this document update effort. In Phase 1
the staff will incorporate readily available inputs such as NRC-approved precedents from
completed reviews, approved ISGs, and editorial corrections. In Phase 2 the staff plans
to develop a relational database management system. In Phases 3 and 4, the staff
plans to develop web-based and periodic updates on a set schedule.

* The staff plans to issue draft guidance documents for public comment by the end of
September 2004.

* The staff and industry agreed to conduct a follow-up meeting during March 2004.

c) IRA!

Ram Subbaratnam, Project Manager
License Renewal Section B
License Renewal and Environmental Impacts Program
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation

Enclosures: As stated

cc w/encls: See next page
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Agenda for Public Meeting to Discuss Updating of
License Renewal (LR) Guidance Documents

for License Renewal

Room 0-13B4

January 21, 2004
(1:30 PM - 3:50 PM)

1. Welcome/Introductions

2. Opening Remarks

3. Discussion of updating of LR guidance documents
a. Process
b. NRC Activities
c. Industry Activities
d. Approaches

4. Opportunities for stakeholder participation

5. Future activities and schedule

6. Closing

5 minutes

1 0 minutes

90 minutes

15 minutes

15 minutes

5 minutes

Enclosure 2



Improved
License Renewal Guidance Documents (LRGD)

Updating Process

* Identify candidate changes

• Assess candidate changes and identify proposed changes

* Develop bases for proposed changes

* Revise guidance documents to reflect proposed changes

* Publish basis document

* Publish proposed revisions to guidance documents for
public comment

* Assess public comments and revise proposed guidance
documents as appropriate

0 Review by NRR management, OGC, ACRS, and CRGR

e Issue final updated guidance documents



Updating of
LR Guidance Documents (LRGD)

NRC Update Activities

* LRGD update to incorporate
previously approved staff positions
initiated 2/02

* Four plant groups

1 Turkey Point, Hatch, ANO-1, North
Anna/Surry, Catawba/McGuire,
Peach Bottom, St. Lucie

2 Fort Calhoun
3 Robinson, Ginna, Summer,

Dresden/Quad Cities
4 Pilot plants for new review

process and future plants



NRC LRGD Update Activities (continued)

Documents and approved staff positions
reviewed (or to be reviewed, as
applicable):

LRAs
RAls
SERs or DSERs with open items
GALL Report
SRP-LR
ISGs
AMP/AMR on-site audit reports
Inspection reports



NRC LRGD Update Activities (continued)

Review expectations

1. Identify inconsistencies (delta)
between documents and LRGD.

2. Identify and justify candidates for
changes to LRGD.

3. Provide links between documents
and candidate changes.

4. Provide line-in-line-out changes
(complete row).

5. Identify differences between LRGD
and approved positions/ISGs/SER.

6. Improve GALL, make it more
complete/more accurate.



NRC LRGD Update Activities (continued)

Candidates for LRGD update

1. New components
2. New systems
3. Different materials
4. Different AMP scopes
5. Different environment/aging effects
6. New AMPs
7. Editorial corrections and changes
8. Identify LRGD improvements
9. Define an acceptable range for key

parameters, where applicable.
10. Errors and omissions
1 1. Make terminology consistent



NRCLRGD Update Activities (continued)

Status

* Group 1 plants
- Limited scope review completed
- Candidate changes identified
- Data base and line-in-line-out
changes to be developed

* Group 2 plant (Fort Calhoun)
- Review nearly completed
- Candidate changes identified
- Data base developed
(Demonstration to follow)

- Line-in-line-out changes to be
developed and approved



* Group 3 plants
- Review and update plan to be

developed

* Group 4 plants (pilot plants and
later)

- LRA review and audit in
progress

- Lessons learned/LRGD update is
part of LRA review process

- Candidate changes to be
identified during audit/review

- Data base input form to be
finalized

* Demonstration of Fort Calhoun LRGD
update data base
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Approach for Updating License
Renewal Guidance Documents

Kurt Cozens
U.S. Nuclear RegdlatoryCommission

NRR/DRIP/RELP-B
January 21, 2004

Januay 21, 2004 1
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j Purpose
Update LR guidance documents to adopt NRC
approved precedents

MNUREG-1800, Standard Review Plan for License
Renewal Ap plicatibons fo..rNuclear Power Plants

> NlIREG-1801, Vl 1 & 2,: Generic Ageing
Lessons Learned (GALL) Report

RG 1. 188, Standard Format and Content for
Applications to Renew Nuclear Power Plant
Operating Licenses

Januay 21, 2004 2
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I Goal of Updates

* More complete

' More accurate
' Reduce industry resources"to prepare LRA

Reduce NRC staff resourcs to review LRA

Janmagy 21, 2004 3
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Phased Approach
> Phase l

> Update using readily available input
> completed reviews
> approved ISG(s
> RAIs

: - . .

. .' -
I . -: .

known editorials .or omissions
ADAMS accession :number's.';

> Use relational database A

> Phase 2 (perform in parallel with Phase 1)
> Update using additional input
> Use relational database

Januay 21, 2004 4



j Phased Approach

> Phase 3
> Web based update I

> Phase 4
> Scheduled periodic updates
> Generate based on approved LRA SERs

Tanuary 21. 2004
a
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Phase 1 - Key Assumptions
> Relational database

' Refine fields
- Users manual
> Generates reports for basis documents
> Proposed text changes
> Hotlinks (guidance' and source documents)

> Sources of database entries
> NRC staff
> NRC contractor
> NEi/utilities
> Public

Janitay 21, 2004 6
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iP.hase 1 -Proposed Schedule

Issue draft revised guidance documents by end
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of FY 2004
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INDUSTRY DRAFT FOR DISCUSSION
January 21, 2004

Suggested Changes to NUREG-1801

1. Introduction

The proposed standard license renewal application format (submitted to NRC January 4, 2003, by
NEI) was used as a guideline for the presentation of the aging management review results in section
3 of the recently completed ANO-2 and D. C. Cook license renewal applications. As part of the
AMR results presented in Tables 3.x.2-y of the applications, comparisons to the generic AMR
results of NUREG-I 801 were performed and documented in the last three columns of the tables.

The comparisons of the plant to NUREG-1 801 AMR results were hampered by the differences in
the format and content of the results presentations. The nuimhber of individual 'items of the plant
AMR results that had a direct match to the NUREG-1801 AMR results was very low. Depending
on how they are counted, the rate of matches was on-the order of 10 to 20%.

This document proposes changes to NUREG- 801 in the formaitand content of the AMR results
tables presented in Volume 2. The objective of the proposed changes is to increase the number of
direct matches between the AMR results of future plant license renewal applications and NUREG-
1801 which should reduce the NRC review time required for the license renewal application.

Several changes are proposed to achieve the objective. The restructuring of the NUREG-1 801
AMR results in Section 2 would provide a significant increasein the percentage of matches with a
minimum of technical effoit'. Additional suggested changes, included in Section 3, will further
increase the percentage of matchesibut will require more effort to implement.

2. Restructuring of NUREG-4801 AMR Results

NUREG-1801 describes generic AMR results for BWR and PWR plants. The component, material
and environment columns of the AMAR-results describe the major components and component
environments that are typically found in the systems reviewed. The details in these columns
describe the'components and environments in a way that clearly identifies the portion of the generic
system to which the AMR results apply. The generic plant results are, by necessity, limited to
major common components and-presented in a way that gives the reader an understanding of the
aging management review at the system and major component level.

To support the generic results, various materials, a range of environmental conditions, and an aging
effect with a variety of aging mechanisms are typically listed in their respective columns for a given
component. In some cases (e.g., heat exchangers), multiple materials exposed to multiple
environments and an aging effect with a variety of mechanisms are listed for a single component
with a single applicable aging management program.

While this type of detail makes sense for the presentation of AMR results for generic PWRs and
BWRs, it does not lend itself to a direct comparison'with the AMR results of a specific plant. Using
the standard license renewal application format, AMR results are generally presented for component
types with a single material exposed to a single environment. Making a match with the NUREG-

Enclosure 3



1801 results (assuming the aging effects and programs match) frequently requires assumptions and
interpretations of the NUREG- 1 801 results.

Many of these problems could be eliminated by restructuring the NUREG-1 801 AMR results. The
restructuring would make the results look more like those presented in the standard license renewal
application format.

2.1 Restructuring Example

To demonstrate one possible approach to the restructuring, the tables of NUREG-I 801, Volume 2,
Chapter V, Engineered Safety Features, have been modified as an example. The example is in two
parts.

In the first part, ESF Table Changes (see Attachment 1), each rowv of the ESFtables has been
rewritten into one or more rows with changes to the comp ients, materials, erivironment and aging
effects to simplify and standardize their presentation. -Irithe sample ESF tables, the shaded rows are
from the existing NUREG-1 801 table; the un-shaded row(s) beneath each shaded robw is a
standardized presentation that maintains the essential in&imation 'ofthe AMR. The changes to the
components, materials, environment and aging effects are desciibed in more detail in Sections 2.3
through 2.6 below.

In the second part, Restructured ESF Tables (see Attachment 2), the6revised rows from all the ESF
tables have been copied to a new document, sorted by component, material and environment, and
all duplicate rows have been eliminated. The r'esulting t'able'contains'all the essential information
from the original tables in a compact form that can be compared directly to plant AMR results.

The restructured table is similar to the summary tables in Volume I of NUREG-1 801. In the
sample Restructured ESF Tables, the first column contains the row number or numbers from Table
2 of Volume I (the rows are not currently numbered in'NUREG-1 801) that correspond to the row of
the restructured table.

2.2 Application to All NUREG- 801 Tables

This process could be applied separately to the tables for the system and structure super-groups in
each chapter of NUREG-l 801, Volume 2 (i.e., for reactor vessels, engineered safety features,
auxiliary systems,;containments, etc.). When completed, it may be possible to combine the
restructured table%'of some of the super-groups, specifically those of the non-class I mechanical
components and of the structures.

An additional improvement that could be made as a part of the restructuring effort would be to add
a number of material, environment, flging effect and program (MEAP) combinations that are
common to most applications, including those that have already been reviewed, but are not included
in NUREG-1 801. The short table following the Restructured ESF Tables at the end of
Attachment 2 includes a few MEAP combinations that could easily be added to any of the
restructured tables. The AMR process requires plants to evaluate such combinations whether they
are included in NUREG-I 801 or not. Inclusion in the restructured tables would increase the
number of matches between the plant and NUREG-I 801 AMR results and shorten the review time.



Using the Restructured ESF Tables along with the common MEAP combinations, a crude count of
matches with the ANO-2 AMR results for the ESF systems increased from the 10 to 20 % range to a
range of 50 to 80%. The rate of matches would likely increase further if items from a restructured
auxiliary systems table were applied to the ESF results. The auxiliary systems include a larger
variety of materials and environments that sometimes appear in limited applications of the ESF
systems.

2.3 Minimize List of Specific Components

The suitability of programs to manage the aging effects of a particular material and environment
combination is generally (not always, but generally) independent of the component type. NUREG-
1801 acknowledges this fact by grouping some component types such aspiping and fittings. But
NUREG-1 801 also makes separate listings of major components such as pumps and valves that
could also be included as part of a general group. The specific listing of some:components can lead
to the interpretation that the AMR results can only be applied to the specific couiiponent types
mentioned in the row. To eliminate this impression, components that share conili MEAP
combinations should be grouped under a general headingAg.h

The complex configuration of some components, such as heat exchangers and reactor internals can
lead to aging effects that would not occur.or matter in other less complex configurations. For some
components, an aging management program applicable to less complex configurations would not be
appropriate. Consequently, some componehts'uand component types'will still have to be listed
separately. The objective should be to list'co'imponenitsas generally as possible, listing specific
components only where necessary to accommodate a different aging effect or aging management
program.

In the example changes to the ESF tables, most components have been combined into general
component groups. The containment spray heat exchanger (serviced by open-cycle cooling water)
in Item A.6-a (and similar heat exchangers) has been converted to two entries that address the
carbon steel shell exposed to ratwwater, a hdltie stainless steel tubes, the exterior diameter of which
is exposed to raw water.. . These aie the only unique MEAP combinations given in Item A.6-a. The
stainless steel bonnet and tube internal surface, exposed to treated borated water is not listed since
loss of material for this combination is 'n6t'addressed by NUREG-1801. The exterior of the heat
exchangeris not listed since 'airNwas not identified as an environment and this combination is
already addressed by other gen'&ral entries.

2.4 Consolidate Materials

Materials are listed in various ways in NUREG-1 801. In most cases, general material types (e.g.,
stainless steel, carbon steel, nickel alloy) are used, while in others (e.g., reactor vessels and some
vendor internals), specific types of steel are specified.

Material types should be limited to those that are susceptible to different aging effects. That is, each
material within the general material types should exhibit the same aging effects for a given
environment. As a rule, the more general material types should be sufficient. Specific material
types should be used only when it is susceptible to a unique aging effect.



Composite materials (e.g., carbon steel clad with stainless steel) should not be included in the list.
Each material of a composite should be evaluated separately with its respective environment. For
example, a carbon steel tank with stainless cladding containing borated water, should be evaluated
as stainless steel in borated water, and carbon steel in air.

Following is a sample list of general material types that encompasses most materials used at typical
plants. This list does not include unique materials (e.g., ferritic stainless steel) that would be added
on a plant specific basis.

Material Includes';; ^-
Aluminum alloy _ _ _ _ _ _

Aluminum/boron carbide .<

Copper alloy >15% Zn Copper, coppe6 nickel Babieother
alloys, brass/bfonze <156iWo ,*
Alumininm bronie > 8% Ai -

Carbon steel Carbon steel, low alloy steel, cast'..
iron-(other thah.gray cast iron)

Cast austenitic stainless steel
Copper alloy < 15 % Zn Copper''copp e'hickel and other

alloys, brasbronze <15% Zn,
Aluminum bronze < 8% Al

Elastorners, { W rubber, EPT, EPJDM viton, vitril,
: neoprene, Silicone, la'stomer, etc.

Galvanized steel -..

Glass :
Gray cast iron:. ; - .
Masonry block :---~,'.'
Soils' Ala_:,

Nickel-based alloys ' Alloy 600, inconel
Porcelain`::- :..;...,.
Reinforced concrete
Stainless steel ' >.. ' Wrought Austenitic SS
Tilanhirmn alloy -i

2.5 UseConsistent Envir6o'nments

The environrm'ents listed in NUREG-1 801 describe those typically found in the systems being
reviewed. Thesesh6uld be revised to identify the pertinent aspects of the environment that
influence the aging effects applicable to the material. The environment should identify the general
chemical content (e.g.,'treated borated water) and if necessary, a temperature range that determines
the applicability of aging effects. The table at the end of this section shows a sample list of
environments that characterize most plant system and structure environments.

In the ESF example, NUREG-1 801 frequently lists the emergency core cooling system (Table DI)
internal environment as "Chemically treated borated water at temperature < 930C (2000F)." For the
typical PWR ECCS system the normal internal temperature may range from ambient to close to
RCS operating temperature. As a result, different portions of the system will be subject to different
aging effects. The environment has been revised to "treated borated water > 140'F" or "treated



borated water > 270'F" to reflect the aging effects assumed applicable to stainless steel (stress
corrosion cracking and fatigue cracking respectively) at those temperature thresholds.

Not all of the environments in the ESF example have been completely revised. The air
environments in particular have been modified only to create a quasi-consistent set. The table
below could be used as a basis for a better set of environments

In the following sample PWR table, the possible range of treated water chemistries is represented
by two environments with a range of temperatures (treated water and treated borated water). This
simplified list of treated water environments may be used to report AMR eisults if the specific
water chemistry program (primary/secondary, CCW, auxiliary systems) is identified as part of the
AMR results, from which the environment chemistry can be inferred;. .

In the following table, the environments listed with (Int/Exrt),shbould identilYvhether the component
surface is an internal or external surface. This information' is important becauisit. indicates the
applicability of direct visual observation of the surfacevor aging management. Fcrithe remaining
environments, this distinction need not be made sinc&ihe envirorinent must be internal4o some
barrier that precludes direct observation of the surface. . : -

Environment . _'__ _ _ _ _ __iption
Air - indoor (Int/Ext) Indoor airon systems with temji&fitures higher than the dew point
Air with boric acid leakage Air and uiifr atediborated water lealkageon indoor or outdoor
(lnt/Ext) systems with te'Epetres above or below the dew point
Air - outdoor (Int/Ext) Exposed to air and Ioea1rgather conditions
Condensation (Int/Ext) . Air and condensati'Un on suifa6e' of indoor systems with

:+temp.ratures b'e' the dew point - for exterior surfaces,
.condensation is considered untreated water due to potential for

-'.___ . sirface contaminaiion
Condensation with boric'6cid - Air and condensatiiim with boric acid on surfaces of indoor systems
(lnt/Ext) '*itkdiepeRptures below the dew point - condensation is considered

-. untreated Wat;erdue to potential for surface contamination
Gas . *.; ;lnert gases such as carbon dioxide, freon, halon, nitrogen,
Concrete Components embedded in concrete
Exhaust gases -':' Ga'spresent in a diesel engine exhaust
Raw water kL Raw untreated fresh or salt water
Raw water >140 F Y3:- Raw untreated fresh or salt water above SCC threshold for stainless

, asteel
Fuel oil :t-' Fuel oil used for combustion engines
Lubricating oil I ' ,t Lubricating oil for plant equipment
Sand and concrete Sand/concrete base for tanks
Soil ' External environment for components buried in the soil, including

groundwater in the soil
Steam >220'F Steam above the thermal fatigue threshold for carbon steel, subject

to secondary plant water chemistry program
Steam >2707F Steam above the thermal fatigue threshold for stainless steel, subject

to secondary plant water chemistry program
Treated air Air that is dried and filtered
Treated borated water Treated water with boric acid



Environment Description
Treated borated water >1400 F Treated water with boric acid above SCC threshold for stainless

steel
Treated borated water >270'F Treated water with boric acid above thermal fatigue threshold for

stainless steel
Treated borated water >4820F Treated water with boric acid above thermal embrittlement

threshold for CASS
Treated water Treated or dernineralized water
Treated water >140'F Treated water above SCC threshold for stainless steel
Treated water >220'F Treated water above thermal fatigue threshold for carbon steel
Treated water >2700 F Treated water above thermal fatigue threshold for stainless steel
Treated water >4820F Treated water above thermal embrittlement threshold for CASS
Untreated water Water that may contain contaminants including oil and boric acid

depending on the location - includes originally treated water that is
not monitored by a chemistry program i

.. ; ��? -"�7.
. ' .1 ",2.6 Simplify Aging Effects

NUREG-1 801 lists aging effects along with one or more aging mechanisms. The aging
mechanisms, while useful to describe thevonsiderations used'ini the generic aging management
review, are generally not useful when compafing the plant AMR'esplts to the NUREG-1801
results. Although aging mechanisms are consdeI during t he plant AMR, the results are reported
in terms of aging effects. The suitability of afiiaging'm aagement program is determined primarily
on its ability to detect or prevent the overall aging effict ratherthan the individual aging
mechanism.

An aging mechanism, sho'uld be use',&to qualify an aging effect only where the particular mechanism
will result in a different'agizpg man rement program nfbr'a given component. For example, loss of
material may be managed by;awat h ist rogram, while loss of material due to flow
accelerated corrosoine,..quire arateprr' Aging mechanisms in the ESF example have
been redu.cg io the necessary to.-,Sp port the choice of aging management program.

4 -; w'

3. *.f 1.

The restrui

of MEAP con
with different

in Sedtibn 2 suggested the addition of a few simple common MEAP
ructurEd tables. This process could be expanded to include a large number
already evaluated in earlier applications. Of particular interest are those
or environments than those currently in NUREG-1 801.

Another way to reduce the application review effort would be to identify the minimum set of
features of an acceptable generic program to visually monitor systems. This type of aging
management program is widely used to monitor systems for loss of material. It would not have to
be integrated into the restructured tables, but it could be incorporated by replacing some programs
currently identified as plant specific.



Attachment I ESF Table Changes Pagel1 of 25

V Engineered Safety Features
A. Containment Spray System Pressurized Water Reactor _

Structure andlor Aging Effect/ Further
Item Component Material Environment Mechanism - Aging Management Program (AMP) Evaluation

A1-a Piping, fittings and Stainless Chemicalty Crack initiation Chapter XlM2,. Water Chemistry,.dor'-. No
miscellaneous lIems steel treated andgrowthf PWRprimarywalerinEPRITR-105714 -

A.1.1 Piping and fittings up to boated water Stress corrosion
Isolation valve at cracking

A.1 .2 Flow orlficelelements temperature
A.1.3 Temperature elementst -g93-C

indicators (200F) .

General piping and Stainless Treated Cracking Chapter XI.M2, Water Chemistry, for No
components steel boraled water PWR primary waler in EPRI TR 105714

> 140-F
A.1-b Containment spray system Carbon Air. Loss of materiall Chapter Xl M10," Boric Acid Corrosion' No_
A.1.4 Bolting steel, leaking Boric add -.

low-alloy chemically corrosion : ,
steel treated ,

boraled water
Piping and components Carbon Air, - Loss of material/ Chapter Xl.M1 t, Boric Acid Corrosion" No
external surfaces and bolting steel leaking Boric acid

chemical y corrosion
: trealed - ,

borated water :,
A.1 -c Containmentspraysystem Stainless Chemically Crack Initiation Chapter XI.M2, Water Chemistry.' for No.
A.1.5 Educlors steel treated and growW PWR primarywalerhn EPRI TR-105714

borated water Stress corrosion

at .aur cracking -temperature:
< 93C

(`200-F)
General piping and Stainless. Treated Cracking Chapter XI.M2, Water Chemistry, for No
components steel boraled water PWR primary water In EPRI TR-105714

._ __ _ __ __ ... ,1401F _ _ _ _
A.2-a Headers and spray nozzles Carbon Air Loss of materiall A plant-specific aging managemento ' Yes, plant
A.2;1 Piping and fittings steel , General coroslon program Is to be evaluated specific
A.2.2 Flow orifice
A.2.3 Headers 7

A.2.4 Spray nozzles ,

ESF Tables Page 2 of 25

V Engineered Safety Features
A. Containment Spray System Pressurized Water Reactor_

Structure and/or Aging Effect! ; Further
Item Component Material Environment Mechanism ,:' .

1Aging Management Program (AMP) Evaluation
Piping and components internal Carbon Ambient plant Loss of material! . A plant-specific aging management Yes, plant
surfaces steel air General corrosion program Is lo be evaluated. specific

environment .- -
Piping and components Carbon Ambient plant Loss p0 material! A plant-specific aging management Yes, plant
external surfaces and bolting steel air Genefal Eorrosion program Is lo be evaluated, specific

environment _,_;-_r:_f-,,

A3-a Pump Stainless Chemically Crack initiation Chapter Xl.M2, 'Water Chemistry" for No
A.3.1 Bow1lcasing steel treated and growth ' PWRprimarywalermn EPRI TR-105714i ;

borated water Stress torrosion 7.

at' cracking
temperature

93- C .3 .r f!
_______ _______ ____ __ ____ I2001F) _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _

General piping and Stainless Tested E. Crackig Chapter XI.M2. Water Chemistry, for No
components steel boraled water. PWR primarywaler In EPRI TR-105714

' 1401F : _____
A.3-b Pump Carbon Air, Loss of material!. Chapter XI.M 0, 'Boric Acid CorrosionW No
A.3-2 Bolting sleel,' leaking Borc acid _

low-alloy chemicatly corrosion
steel treated

boraled water . ,
Piping and components . Carbon Air, Loss of material! Chapter Xl bl10, 'Boric Acid Corrosion' No
external surfaces and boiling sleel leaking Boric acid

chemically corrosion
trealed
boraled water

A.4-a Valves (hand, control, check, Stainless Chemically Crack initiation Chapter XlbQ2, Water Chemistry.' for:. No
motor'operaled, and steel treated and growth! PWR prtmarywater in EPRI TR-105714
containment Isolation) In borated water Stress corrosion
containment spray system at cracktng

A.4.1 Body and bonnet temperature
<93'C

____ ____ ____ ____ ____ ___ ____ (200 F) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

General piping and Stainless Treated Cracking Chapter XI.M2, -Water Chemistry, for No
components steel borated water PWR primary water In EPRI TR-105714

> 140F



Attachment I ESF Table Changes Page 3 of 25

V Engineered Safety Features
A. Containment Spray System Pressurized Water Reactor _

Structure and/or Aging Effect , Further
Item Component Material Environment Mechanism .... Aging Management Program (AMP) Evaluation

A.4-b Valves (hand, control, check. Carbon Air. Loss of material)*. ChapterXIl.l1it"BoricAcidConosion'. No
motor-operated, and steer, leaking Boric acid . ... Corr*,ion". No
contaimnent isolation) In low-alloy chemicaly corrosion ......
containment spray syslem steel treated

A.4.2 Bottin.- borated water .__,.-__:__e_
Piping and components Carbon Air. Loss of material/ Chapter XL.MIO,- Boric Acid Corrosion No
external surfaces and bolting steel leaking Boric acid

chemicaly corrosion
treated
boraled water * ,,

A.5-a Valves (hand, control and . Carbon Air Loss of materialU A plant-specific aging pnanagement Yes, plant
containment isotatlon) in Steel General corrosion program Is to be evalualed. specific
headers and spray nozzles '

A.5_ t Bodyand bonnet . . ._________
Piping and components internal Carbon .: Ambient plant Loss of materialU A plant-specific aging management Yes. pant
surfaces steet . air General corrosion' program Is to be evaluated. specific

environment
Piping and components Carbon Ambient plant Loss of material) A plant-specific aging management Yes, plant
external surfaces and boling steel air:. Generat corrosion program Is to be evaluated. specific

environment :.
A5-b Valves (hand, control and Carbon Air, leaking Loss of material) Chapter Xl.M10, 'Borlc Acid Corrosion". No

contairment Isolation) In stee. chemically Boric acid .! -; *.
headers and spray nozzles low-alloi treated corrosion . * i. . . - * .

A.5.2 Boltinri steel borated water .:. .... *** r ..
Piping and components Carbon Air, Loss of material) Chapter XI.M1O, 'Boric Acd Corrosion" No
external surfaces and bolting steel leaking Boric acid

chemicate y corrosion

:_.:._._____borated water I

ESF Tables Page 4 of 25

V Engineered Safety Features
A. Containment Spray System Pressurized Water Reactor ,^

Structure and/or Aging Effect! Further
Item Component Material Environment Mechanism A*: 7Aglng Management Program (AMP) Evaluatlion

A.6-a Containment spray heat Carbon .. Chemically*. Loss of materialU Chapter XIM20,-Open-Cycie Cooling--, No
exchanger (serviced by open- steel, treated . General and Water System .
cycle $ ciling water) :. stainless borated water microbiologically

A61 . Bonnellcover steel on one side Influenced -
A.62 Tubing . and open- - corrosionand
A.6.3 Shell . . cycle cooling biofouring
A.6:4 Caselcover .* water oraw

wl)on the~
__ _ __ lher side _ _ _ _

Heat exchanger shle (serviced Carbon Open-cycle Loss of material Chapter Xlbt20, Open-Cycle Cooling No
by open-cycle cooling water) steel cooling water Water System-

(rawwite) w______)
Heal exchanger tubes Stainless Open-cycle Loss Sf material Chapter Xl.tM20, Open-Cycle Cooling No
(serviced by open-cycle cooling steel cooling water.. .. Water System
water) (raw water)' .____

A.6-b Containnent spray heat.- - Carbon Chemically . Buildup of depositU Chapter Xt.M20, Open-Cycle Cooling .No.
exchanger (serviced by open- steel. treated Biofouing Water System-
cycle cooling water) stainless borated water . ..

A.62 Tubing steet on one side
and open-.
.cyce cooling

. . . - . . . . ~wiler frw - : ^.v
water) on the
other side . .. .

Heat exchanger tubes Stainless Open-cycle Fouling Chapter XI.A120, Open-Cycle Cooling No
(serviced by open-cycle cooling steel cooling water Water System
water) . * * : (raw water) . -

Heat exchanger tubes : Stainless Treated Fouling Chapter Xl.M20, 'Open-Cycle Cooling No
(serviced by open-cycle cobling steel boraled water Water System-
water) . :.



Attachment I ESF Table Changes Page 5 of 25

V Engineered Safety Features
A. Containment Spray System Pressurized Water Reactor ._.

Structure andlor Aging EffectV Further
Item Component Material Environment Mechanism ..< ';Aging Management Program (AMP) Evaluation

A.6-c Containment spray heat Carpon Chemically Loss of material/-; Chapter XI.M21, 'Closed-Cycle Cooling No
exchanger (serviced by closed steel treated r General plting Water System
cycle coding water) stalriess borated water 'nd crevice

A.6.1 Bonnet/cover steel ' oni ubeside -dcorro'sbn ' :'
A.6.2 Tubing - and dosed- '. .
A.6.3 Shell . cycacoolhn ;
A.6.4 Caselcover taer on' shell s--

. ______ .______'___________ side ''r ; _______ .:._
Heat exchanger shell (serviced Carbon Closed-cycle Loss of materia Chapter Xl.M21. 'Closed-Cycle Cooling No
by closed-cycle coolnq waler) steel coolinq water ._;,.-.____Water System'
Heat exchanger tubes Stainless Closedc dle; Loss of material Chapter XI.M21, 'Closed-Cycle Cooling No
(serviced by closed cycle steel cooling Walet '-. Water System'
coorEin waler) ' -'

A.6-d Containment spray heat Carbon Air-leaking Loss of material! . Chapter Xl.Ml0, Boric Acid CorosIon" No
exchanger steel; chmicalty Boric acid

A.6.3 Shell . b w-alloy treated * corrosion
A.6.4 Caselcover (external steel borated wte

surfaces)
A.6.5 Boltinq', r _ _ _ _,_O______ '.

Piping and components Carbon Air ;. Lossof materiall Chapter XI.M1O, Boric Acid CorosIon No
external surfaces and bolting steP i ,eakirg' .. B id

," chemicaly tqrroson
; . treated

._ _::. _ __ __ _ __ _, _borated water

V Engineered Safety Features
B. Standby Gas Treatment Systems (Bollinn Water Reacto)________________ ____

Structure and/or Aging Effect) Further
Item Component Material Environment Mechanism,.6. .- Aging Management Program (AMP) Evaluation

8.1-a Ductwork 7 L.Cro-e nent .-. z pss of materiall .., A plant-specific aging management Yes,
B11 Fittings, access doors, ar~ steet ocainl.Gnea orso program Is to be eautd ln

closure boils - '. exposure to .2specific
BA 2 -Equipment frames andoirtlar;

housing . . , xemai
a . blent pl ant

- *.. ir

.*vronment r ;
Piping and components Internal Carbon Occasional Loss of ,aterlall A plant specific aging management Yes, plant
surfaces sleet exposure to General crrosion program Is to be evaluated. specific

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ m oist ai _ _ _ _ _ _ _ _ _ _ _ _ _ _

Piping and components Carbon Amblentplant joss of mrateriaVr A plant-specific aging management Yes. plant
external surfaces and bolting sleet as . General corrosio program Is to be evaluated. specific

_________________________Ienvironimen;_________________

B.1 -b Ductwork Elastomer,, Internal: :. -.. Hardening and Ai plant specific aging management Yes"
B. 1.3 Seals between ducts end fan (Neopee cainl loss of strength program Is to be-evaluated. - plant
B.1.4 cSeas In dampers and d'ors exposre to E.ast|m'r.. specific

mitir-'degradation

housig - . . . * .- - ;extemal:, .' h .*., *:

ambient plant'

,. air

EPastomer seals cm nt EJahn omer.'a Occasional Hardening and A plant-specific aging management Yes, plant

sulq. I exosure to loss of strength program is to be evaluated. specificmd.___ __ost air

Elastomer seal plastorb er Ambient plant Hardening and A plant-specific aging management Yes, plant
air . loss of strenglh program Is to be evaluated. specific
environment __ _ __ _ __ _ _ _i'i'

B.2-a Filters ' ' E-Carbon Internal: Lss of material/ . A plant-specific aging management Yes,
B.2.1 Housing and supports steel occasional General corrosion program is to be evaluated. plant

exposure to . . . . specific

external:
ambient plant:

; <.- t 6i 'rbri'obtal



Piping and components internal Carbon Occasional Loss of material/ A plant-specific aging management Yes, plant
surfaces steel exposure lo General corrosion program is to be evaluated. specific

moist air
Piping and components Carbon Ambient plant Loss ot material/ A plant-specific aging management Yes, plant
external surfaces and bolting steel air General corrosion. proram Is to be evaluated. specific

environment__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

B2-b Filers : Ebaslomers Occasional . Hardening and A pLant-specific aging management . Yes,
B.2.2 tasomer seals ' ' . (Neoprene exposure to loss of strengthb program is to be evalu aled , aiin

_ :. . f . and simiar. moist-air Etastomer . ', . - j,. spe1cific
materials) d egradation... -

Etastomer seats Etastomer Occasional Hardening and A plant-specific aging management Yes, plant
exposure to loss of strength program Is to be ealuated. specific

__ __ __ __ __ __ _ __ __ __ __ __ __ _ m oist air .__ _ _ _ _ _ '.' _ __ _ _ __ _ _ __ __._ _ _

V Engineered Safety Features
C. Con.ainment Isolation Co..oents

Structure and/or Aging Effect 41.Further
Item Component Material Environment Mechanism,-- "Aging management Program (AMP) Evaluation

CA -a BWR and PWR~soailon1 -- Carbon sleel Inside Loss of material!, A plant-specific aging management.:. Yes. plant.~
barriers :':anid low;-: surface: -. General, pitting' program Is to be evatualed.. See IN 85:.. specific.

C.11.1 Va"v.boyn one - ptysteel treated or ra.wl crevice and. 30frevlne cfn obilologcatt tj
C.11.2 Pipe penetain ppig. .. waler'liquid ~'mlcrobiclogicalty Influenced cofrosion.:.

between outside Influen . . .
.. surface .,corrosio and .

. .'.,. ':emblerair blfoutin-
Piping and components Carbon sleet Treated or Loss Of rnatra A plant-specific aging management Yes, plant
Internal surfaces raw water, ~ ;~d-' program is lo be evaluated. See IN 85- specific

liquid waste 30 for evidence of microbiologicalty
__ _ _ __ _ _ _ __ _ _ _ _ _ _ _ _ _ _ lInfluenced corrosion_ _ _ _ _

Piping and components Carbon sleet Ambient plant, Loss of ,V r-i A plant-specific aging management Yes, plant
external surfaces air '-~N imajerialgeneraI!N~ program Is to be evaluated, specific

_ nvironmnen corrolon:-___
CA1-b BWR and PWR Isolato Slaintess Inside Loss of material):~ A plant-spcific aging management .*,Yes, plant~

barriersd steel surface. . Pitting. crivlc r~amIdabevlae.ScI 5 speitofic'
C.1.1 Valve o~n onttreated or raw end: .30 for evilenceokf microbiotogicatty'.

between two Iat Waste outsIde Influnced . .
va$es surface: corros7i, and

- . _______ mbient air> blofouling.: . . . .-

Piping and components.~x.Sanes Treated or -'Loss of material A plant-specific aging management Yes, plant

Stainless'*

Internal surfaces ntI s raw water program isto be evaluated. See IN 85- specific
liquid waste 30 for evidence of microbiologlcally

btetooai_____._vat'td hfne ',_ _ _ ._ _ ' /t. ................. ' ,nfluenced corrosion. _;__.-_,,

. ale)v -. ; '^: ,. rfccP '' rosnad ;:..................:,E .I



v Engineered Safety Features
DI. Emergency Core Cooling S stem IPressurized Water R actor) _ _ _ __.

Structure and/or Aging Effect) . -S Further
Item Component Material Environment Mechanism:- 'Aging Management Program (AMP) Evaluatlon

D1.1-a Piping and fnjigs ,--; -- i. Stainless , Chemicaiiy. .. Crack initiatlonn - Chapter XI.M2. Waler Chemistry. for No
D1.1.1 Core Poodsystemi-e& :- . . sleei treaed andgrowW ' PWR primarywater in EPRI TR-105714
D1.1.2 -Raiduafheat emoa or': . borated water Stress corrosion

.shutdown cdo ing r* at cracking
01,1.3 FHlghWispire safe ijeclio emperature
01.1.4 .L'Lbw;pressure safety hjection rC 93'C
D1.1.5 :Connecting tines to chemial (200-F)

- and voiume control systemn. :.
D1.1,6 .p'enlf je poo' cooling

.- ;Gnriestoemercensvsump ,.*--. . . ,
General piping and Stainless Treated,.. Cracking . Chapter Xi.M2, 'Water Chemistry. for No
components steel borated water J :- PWR primarywater in EPRITR-105714
I _ _ __ _ _>___ _ 140'F: _ _ _ __ _ __ _ _ _ __ _ _ __ _ _ _

D1.1-b Piping and tittings Cast Chemicaly Loss ol fracture Chapter Xl.Mt2. Thermal Aging No -
D1.1.1 Core fiood system:.-'. '. .' au-eni . treated . . toughness/ ,; Embriltiement of Cast Austenilic
D1.12 -Resldua' heal remova or.' stainless - b6rated waler Thermal agingt: Stainless Slel (CASSr.

shutdown coolin , ., steel';6. at enbrittlement
D11.3 Highpressuresafetyhjecd * -' *. temperature
D1.1.4 ssuiaft inJection, ._.... 25-340-C '*'
D1.1.5 ' :nninctlnsg'finis t6 ctierncatl .,- - . .. (~77-6441F)

.. and vo ume control system
D11.6 ;Spent fueljo cooiing,

lines to emertlencV sump x ______. .I *..
General piping anc . Cast I Treated Loss of fracture Chapter Xl.M12. Thermal Aging No
components -au lteplic borated waler toughness/ Embnitiement of Cast Austenitic

staislaess 482'F Thermal aging Stainless Steel (CASSr
_ _ _ _ _ _ steel "aS :- embriltiement

D11-c Piping and ;inins Stainless Chemically Cumulative . * Fatigue Is a time4Imited aging analysis Yes.
D1.1.1 . Core flood yslem . sleel. treated fatigue damage/ (TLAA) IO be ivaluied for the period of TLAA
D1.1.2 Resldus! heat emoval or borated waler, Fatigue * extended operation.' See the Standard

CIO Pshudd o w Tt - Review'Plarn'.Sectbion.3,i,'etal
D1'1.3-: ':jigh-pressure safety fnjectin temperature Fatiue for acceptable methods for
D1,IA ' Low-pres tresatietyinje,:eh '93 0 . meeting the tetqurements pf 10 CFR

. .- *.F) ' _. _ ._ : 54.21(c). .:* . -

V Engineered Safety Features
DI. Emergency Core Cooling S stem (Pressurized Water Reactor)

Structure andlor Aging Effect : *.- Further
Item Component Material Environment Mechanism> ' -AgIng Management Program (AMP) Evaluation

General piping and Stainless Treated Cumulative, Figue Is a tkne-limited aging analysis Yes,
components steel . borated waler fatigue damage (TLM) to be evaluated for the period of TLAA

>270'F exlernded pperation. See the Standard
Review Plan, Section 4.3. 'Metal
Fatigue for Occeptable methods for
meeting the requirements of 10 CFR

___ ____ *_ _ r, . _ ;-_ 54.21(c).
D1.1-d Piptipgand lfttings e| :,-':. * Futs. * Air Lossof materiall, ChapterXli tI. *BoricAcid Corrosionr. No
D1.1. J'Botltn foiflange connections carbor f.'z, leaking Boric acid . . .- .

: .1.- : hemsD.1.1 Ihrough '' sleet ' , ctlmicaily corrosion . ,
:-,; 7:1,6, :. ';-: ,..' :... bissui. irae - ;.

* alloy steer borated waler _**___________.

Piping and components Carbon Air, Uq ss pf materiabl Chapter Xl.M10, "BoricBAcid Corrosion' No
external surfaces and boiting steel leaking Boric acid

..-- ' chemrically-^, corrosion :..-,%
f reated

__ __ __ _ _ _,. borated water'
D12-a HPSItand LPSI pumps * -- Staintess-, , Chemically Crack Initiation Chapter Xt.M2, -Waler Chemistry.' for No
D12.1 .Bowvtcas$ng steel,'. treated and growthl PWR prlmary water in'EPRITR-105714

* carbon tleel borated water Stress corrosion .*
.ih a cracking
.,.,staie temperalure ' . . -
steel ; 93.C..

. . -. . . cladding ' 00-F)-' . .. . - -

Generat piping and-. Stainless Treated Cracking Chapter XI.M2. 'Water Chemistry.' for No
components '" steei' ? borated water PWR primary water in EPRI TR-105714

>_ I b4 F



V Engineered Safety Features
D-1. Emergency core Coollng S estem fi'ressurized water R actorn r...

Structure andlor Aging EffecUt,: Further
Item Component Material Environment Mechanlsm -.>'-Aging Management Program (AMP) Evaluation

D1.2-b HPSI and USI pumps . Casing: .: Air, - Loss of material) Chapter XI.M1 O. Boric Acd Corrosion' No
D1.2.1 Bowklcasing (external carbon steel leaking -- ' Boric icid

.surfaces) : with: chemikally - 6 corrosion -'e
D122 Bolting stainless treated '',.

steel boratesdwater:
ctaoding , _
nuts: carbon
steel; .
bolts/studs:

: _____ ______ _____ _ :. alloy steel *_:_:::_., _,_ .:
Piping and components Carbon Air, , Loss of materibl/ Chapter Xl.M10, Boric Acid Corosion' No
external surfaces and bolting steel leaking, b.. t Borc acid XF:

chemicafll corrosion
treated "4'"A

_ _____ _____ ___ _ -. .-. borated w iter .frf
D1.2-c HPSI and LPSI pumps Staihless Chemically-L Loss of material! A plant-specific aging management Yes, plant
D0.2.3 Orifice (mlilfow recirculation) steel treated ,. Erosion . program Is to be evaluated for erosion of specific

boraled water: . theorificeidueloextendeduseofthe -

.at ; . , - ,; .c*. cepirifugal HPSI pump for normal
- temperature r -.,* ' chafging See LER 50-275194-023 for

13dC ,. . evdence of erosion. -

Orifice Iminiflow reciculatlon) *Sainless . Treated Loss of material) A plant-specific aging management Yes, plant
.%:- - sleel 9 borated waler Erosbon Program is to be evaluated for erosion of specific

the orifice due to extended use of the
centrifugal HPSI pump for normal
charging. See LER 50-275/94-023 for

_._ _ evidence of erosion.
D1.3-a RWT circuallon pump Nuts: Air. Loss of material/ Chapter Xl.M10, 'Boric Acid Corrosion. No.
D1.3.1 Bofting carbon leaking BoricId 't- --.

:* : .:*-: : sleel; . chemically ' - cortosin r :i -
. .*:llds: treated "-, t

. -_ . ;,aloy steel boraled water.. .

V Engineered Safety Features
DI. Emergency Core Cooling System (Pressurized Water Re ctor_

Structure andlor Aging EffectU!.>, Further
Item Component Material Environment Mechanlsm.-i. :9.Aglng Management Program (AMP) Evaluation

Piping and components Carbon Air. Loss of malerial- Chapter X1.M10, Boric Acid Conrosion No
external surfaces and bolling sleet leaking Boric acid 'W:

chemically cormoswt
treated -

_ _______ __ _ . borated water _ __ _
D1.4-a

D1.t !.

Valves (chieckt control, hand.
motor operatedi ard relief

.Body'andbonnet

Stainless
steelt -
carbori steel
witth<
stainless
steel
ctadding -

Chemically *:
treatedd' -".: -
borated; wate
at n -,
temperature -:
c'93-C *
12urtri .- :

Cumulative ,j-.,,n
fatfgue damaget:

Fatigue Is a time-mlled aging analysis.
CTLAA) 16 be evaluated for the period of
externded operation. See the, Standard
R6v4ew Plan, Section 4.3.-1etal
Fatigue for acceptable methods for
meeting the riequirements of 10 CFR
54.21fc§: i: .:. .

Yes, ..
TLAA.

':-

- 4-�----4a----"---t. - . 4- -
General piping and
components

Slainess
steel

. _.' .7 ,
,,. ,.,

,. Z.

Trealed,-..
boraled water
? 2701F -

. i.

. I.:

Cumulative
faltc amage 5;

A

Fatigue ,s a time-timited aging analysis
(TLAA) to be evaluated for the period of
extended operation. See the Standard
Review Plan, Section 4.3. 'Metal
Fatigue' for acceptable methods for
meeting the requirements of 10 CFR
54.21 fc).

D1.4-b0. 1

Dt.4.1 1

Valves jcheck -control, hand,
motor operated and relief
Valves) f

:Body and bonnet

Stainless
steel,.
carbon steel
with
stainless
steet
claddirg

Chemically -

treiaed: :
borated water .
at ... , , ,
temperature
. 93-C
12001F) -.

Crack Initiation
andi o 0wthi.--
Stress corroslori
cracking

Chapter X.M2, 'Water Chemlstry,".1
PWR prirrary water In EPRI TR-1 05

. .- .

-.. : ..

General piping and -.- .
components

Stainless:
steel ,

Treated
boraled water
> 1.tnF

-I



V Engineered Safely Features
Di. Emergency Core Cooling S stem (Pressurized Water Reactor)

Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

D1.4-c Valves (check, control, hand, . Body and Air, .-. .. Loss of material/ Chapier Xi.MlO,'Boric Acid Corrosion' No
motor operaled.,and reief - . bonnet*. i eaking Boric acid

Cvaves) carbon .hepicauly, corrosion
D141 Body and bornnet (external - steel; tiuts:. treated

. .suaces . . carbon : borated water
D1.42 Bolting steel;..

: bolts/studs:
*alloy steel : .

Piping and components Carbon Air, Loss of malerial) Chapter XI.M1O, Boric Acid Corrosion' No
external surfaces and bolting steel ieak'mg . Boric acid

chemricaiiy corrosion
ireated '.
boratedfwaler ._._.

D1 .- a Heat exchangers (reactor Y--. Bonnetl Chemically Loss of materiall Chapter XI.M21, 'Closed-Cycie Cooling No
.coolant pump seal, HPSI pump.* cver and treated. Pitting and crevice Water System'

. B-^. . seal, PSI pump seal, RHR or iubing:; boriled waler; corrosion
SDC) stainless and ..

D1.5.1 Bonnebcover steel, shell: treated
D1$J2., Tubiig carbon component
0i5.3 Shell.. r- see ; cooling water
D1.5.4 Caselcover. caselcover . -

..;,:mu._ _ _ _ _ _-. _ _ _ castiron
Heat exchanger shell Isericed- Carbon -- Clsed-ycle Loss of material Chapter XI.M21, 'Closed-Cycle Cooling No
by closed-cycle coolng waler) steel : cooling water Water System'
Heat exchanger tubes Slainess Cosed-cycle Loss of material Chapter XI.M21, 'Closed-Cycle Cooling No
(serviced by dcosed-cycie steerl -,° co6oing water Water System'
cooling water) _ _ -_.___._*:.

D1.5-b Heat exchangers (RCP seal. Shell: Air, Waking Loss of maleriaUl Chapter XI.M1O, Boric Acid Corrosion" No
IHPSI pump seat USI pumP carbon chemically Boriacid

seal RHR or S lC) steel; treated corrosion
P1.53 Shel. caselcover borated water.
D1.5.4 Casecover (external * cast iron:

.g suaces) uts carbon
D1.5.5 BoilIng steel;

bolsstuds
:_ _ . - - _ _ : _ _ . _: allo v ste el . _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

V Engineered Safety Features
Di. Emergency Core Cooling -stem (Pressurized Water Reactor)

Structure and/or Aging Effect) Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

Piping and components Carbon Air. Loss of mater ia Chapter XI.M1O, Boric Acid Corrosion' No
external surfaces and bolting sleel leaking Boric acid

chemically corrosion
treated
borated water ,::: ;

D6.i'a Heat exchanger (RWT heating) Bonnett * . Chemically Loss of materialt Chapter XItM21, Closed-Cycle Cooling No
,;_ servced by cIosed-cycle :. cover and, treated. ' Pitting and crevice Water System'

C - mooling water;. tubing:..- boraled water corrosion . -. .
0i:6 1 ABoneit/cover;. .. .- stainless and treated . .

016.3 -Shel *':steel; shell:; component~.-
D1:6.3 Shell;.-- carbon steel coold . water' .____..__...

Heat exchanger shell (serviced Carbon Closed=cycl,, Loss of material Chapter Xt.M21, 'Closed-Cycle Cooling No
by closed-cycle cooling water) steel cooling Water -., "* Waler System'
Heat exchanger tubes Stainless Closed-cycle Loss of material Chapter XI.M21, 'Closed-Cycle Cooling No
(serviced by closed-cyde steel c; cooling waler . .** ., Water System'
cooling water) ,., :

D1.-b Heal exchanger (RWT Heating) Carbon Chemically. Loss of material/ Chapter XI.M20, Open-Cycle Cooling No
. serviced by open-cyde cooring steel, treated General (carbon Water System .
. . water stainless borated water steel only), ptting.

D1.6.1 Bonnei/cover steel on one side crevke, and
D16.2 Tubing and . - microbiologIcally
D1.6.3 - Shell. open-cycle influenced

cooling waler corrosion and
(rav waler) on blofoutbing

- ;.,' .- l* .- e other side: . ,- .
Heat exchangerbshell (serviced Carbon open.cyce Loss of material Chapter XLM20, Open-Cycie Cooling No
by open-cycle cooling twaer) steel cooling water Water System'

.,,.____ . _ _ :(raw water) _ _
Heat exchanger tubes . lainiess Open-cycle Loss of material Chapter XI.M20. 'Open-Cycle Cooling No
(serviced by open-cycle cooling steel cooling water Water System
water) . . _-_.___:.(raw water)



V V Engineered Safety Features
01. Emergency Core Cooling S fstem (Pressurized Water Reactor)

Srcueandlo Aging Effect/ Further
Item Corn= oent'o Material Environment Mechanism 'Aging Management Program (AMP) Evaluation

D1.6-c Heat exchanger (RWT heating) Carbon: Chemicalty Buildup of deposit/ Chapter Xt.M20. 'Open-Cycle Coolin No.:-
* serviced by open-cycle cooling steel,- treatd= Biofouling. . Water System'
- water stalinless' boraled wiater -

D1.6.2 Tubing . steel ono6ne side
and

- open-cycle
cooling water
(raw water) on
the other side.

Heat exchanger tubes Stainless Opn-yce Fouling *. Chapter XIJM20. 'Open-Cycle Cooling No
(serviced by open-cycle cooling steel coipatr- Water System'

a er__ _ _ _ _ r wwater) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Heal exchanger tubes Sanes Treated.~ Fouling Chapter XI.M20. 'Open-Cycle Cooling No
(serviced by open-cycle cooling steel borated water Water System'
waler).

D1.6-d Heat exchanger (RWT healing) Shela: . Air. leaking Loss of Material) Chapter XI.M10, "Boric Acid Corrosion" No
01.6.3 Shell (exlernal Surface)- .carbon . ctemlcanly Boric acid.

Bo.6,4.ng . steel; nu~ts treated .. corrosion
- . . arbon'. borated water *. ..

sleet,
boltsltuds:. .- ... .

____ ___ ____ ___ ____ ___ alloy steel
Piping and comnponents. '~--- Carbon T'-Air, Loss of material/ Chapter XL.M10, 'Boric Acid Corrosion" No
external surfaces."n~ bolting isteel Jakn Boric acid

chmcally corrosion
tested

____ ___ ___ ____ ___ ___ _ __ ___ ___ boratbd w ater_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _

D1.3 Safety Injection tank, Carbon Air, leaking Loss of material) Chapter XLMI 0. 'Boric Acid Corrosion,. No
(accumulator) sleel with chemically Boric acid

D1.7.1 Shell,~ stainless ~.treated .corrosion .

D1.72. V:anway .sel borated water
P1.7.3: Penetatoslcadding -..

nozze (all external surface) ______ ______ . . .

V Engineered Safety Features
Di. Ermerqency Core Cooling S stem (Pressurized Water Reactor) _________________ ____

Structure andlor Aging Effect/ Further
Item Component Material Environment Mechanism..: Aging Management Program (AMP) Evaluatilon

Piping and components Carbon Air. Loss of material) Chapter XL.M1O, "Boric Acid Corrosion" No
external surfaces and bolling steel leaking .Boric acid.

chernichily corrosion
treated

____ ____ ____ ___ ____ __ _ ____ ___ borated waler _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ID17-b. Safety injectinln Carbon: Chemically Crck Initiation Chapter X1112, -Wlater Chemistry' for No
(accumulto)steel with treated---..- and growth! PWR prirnarywaterkirtEPRITR .105714'
-l73 Penertostols stailes I biled wvater Stress corrosion

steel af- cracking, -

-cladding. terrTperaur.
: ________ 9:3'C

Gnrlpiping and Stainless Treated!.;!. Cracking - Chapter Xl.M2,'Water Chemistry,' for No
components steel borated Woler -i *- PWR primary waterIn EPRI TR-105714

_____________________ 51401F :_ _ _

D1.6-a Refueling waler tank IRWT) Stainless Chemically, Crack Initiation . Chapter X.2 )ter Chemistry.: for NoD1.8.1 Shen' steel triated and gro%-Ah PWR OrlmiER T-051
D.2 .anoebbrated water Stress corrosion .rwtrI PiR151

0.1.8.3 Penetrationstnozzles li. . .cracking .

piping and ______ tempeature . .. ___

Geea iigedStainless-. , Treated Cracking Chapter X1.512, 'Waler Chemnistry,' fo No
components *.steel borated waler PWR primary water in EPRI TR-105714

D1.8-b Refueling water tank (RWT), Nuts:' Air, leaking Loss of material) Chapter XI.M10, "Boric Acid Corrosion". No
01.8. 4 Bolting carbon chemically ,*Boric acid

steel; trealed .. ~riosion
boltslstuds: borated watei

__ _ _ __ _ _ __ _ _ __ _ _ _ alloy sleelt
Piping and components carbo Air. Loss of material) Chapter Xl M10, "Boric Acid Corrosion" No
external surfaces and boilting teel leaking Boric acid

chemically corrosion
treated

_____________________ ________boraled water _________________________



v Engineered Safety Features
01. Emergency Core Cooling S stem (Pressurtzed Water Re actor)

Structure and/or Aging Effect! Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

D1.8-c Refueling water tank (RWT) Stainless Moisture. Loss of material A plant-specific aging management :!: Yes, plant
D1.8.5 Buried portion of tank (outer steel . water Pitting and crevice program Is to be evaluated forpitting and specific

surface) corrosion crevice corrosion of lank bottom
because moisture and waler can egress.
under the lank due to cracking of thea.:

__ :_ *_.*. perimeter seal from weathering..
Burled and partially buried Stainless Sol, moisture Loss of material . A plant-specific aging management Yes, plant
tanks steel water . . program is to be evaluated for pitting and specific

crevice corrosion of tank bottom
because moisture and water can egress
under the tank due to cracking of the
perimeter seal from weathering.

V Engineered Safety Features
D2. Emergency Core Cooling s stem (Boiing Water React .

Structure andfor Aging Effect! . Further
Item . Component Material Environment Mechanism-._: :~Aqlnq Management Program (AMP) Evaluation

02.1-a Pipinglend fittings* .. . Carbon 25-288&C Loss of matenlatU. Chapter Xi.M2. 'Water Chemnistry.' for..-. Yes.,.,..
D2.1.1 *IHigh--pressriir cocdart steel (77-550¶F) . General. pitting. BWR water In BWRVIP.:29 (EPRI TR- detection of

Injection. demineratzed. and crevice 103515) aging
D2.1.2 Reactor cioreisEilation coling water corrosion' .. ffecits Is to
D2.1.3 High~pressure core spray . The AMP. Is to be augmented byi verifying be-,
D2.1.4 Lowmpressure core spray the effectIveness of waler Chemistry evaluated
D2.1.5: Low-pressureEooant C control. See Chapter X.Wt32" One-TinerInjectIon and residual enspection. foranacceptable ricat

Itm.Cmpnnhaerbl nirnet Mcanimgn IfaeetrormAP Ivluon

fren~oal '~program..

D2.1.6 .Lines td suppr-esslion'

D2.1.7 .Linesll'd~rywill and . .

suppression chamber spray
systemn ___

General piping and Carbon Treated water Loss of material. Chapter XI.M2, 'Water Chemistry.' for Yes.
components steel p i ttng, BWR water In BWRVIP-29 (EPRI TR- detection of

103515) aging
etre effects is to
The AMP Is to be augmented by verifying be
the effectiveness of water chemistry evaluated

Lwpesr .t . . . control. See Chapter Xl.M32. 'One-Timen .
Inspection,. for an acceptable verification

- tmvl7f ~; program. *-

D2.11-b Piping and fittings Carbon 25-.288'C Cumulative .Fatigue Is a time-limited aging analysis Yes,D2.1.1 HPCI eel, (77-550F) fTLAA) lobe evaluated for the period of T.A

*,a.t.guppess clarnbef pa . .LAA-,*..* . :

Gtainless demineralpized Fatigue extended operatin See the Standard
steel water in Review Plan. Section f.3, 'Metal

Fatigue' for acceptable methods for
meeting the requirements of 10 CFR

.___ ____ ._ _ .__ ,, , , . , , , 5-4.21(c). .



V V Engineered Safety Features
D2. Emergency Core Cooling s, stem wtolling vvater Keacto -

Structure andlor Aging Effect).. Further
Item Component Material Environment Mechanism ,' Aging Management Program (AMP) Eauto

General piping and Carbon Treated water Cumulative Fatigue Is a time-lmited aging anatysis Yes.
components steel > 2201F fatigue dampage (TLAA) Io be evaluated for the period of TLAA

extendled operation. See the Standard
RevIewPlan. Section 4.3, 'Metal
FatIgue' for~cceptable methods for
meeting th ri461rements of 10 CFR

____________54.21(c). ---

General piping end Staintess Treated water Cumulatrve *~. Fatigue is a time-limited aging analysis Yes.
components steel > 2701F fatigue dlamage (TLAA) to be evaluated for the period of TLAA

,:J. extended operation. See the Standard
Review Plan. Section 4.3. 'Metal
Fatigue' for acceptable methods for
meeting the requirements of 10 CFR

____ ____ ___ ____ ____ _______ ____ ___5.4.21f c).
D2.1 -c Piping and fittings Staintess 25-288&C Crack kinisation Chapter~XLM7. OWR Stress Corros~on No
D2.1.1 HPCI sel (7-Z-550-F) adgot) Cc g..-and Chapter XI.M2. 'Wier'
021.2 RCIC demineratized Stress corrosion Chemlstr,. for BWR water In
D2.13 HPCS .water cracking. BWRVIP-29 (EPRI TR-1 D3515)
D2.1.4 LPCS .lintergranilar .: . - *

D2.1.5 LPCI and RHR stress corrosion
02.1.6 'Lines toSC . .. ** cracking .* . . -

02.1.7 Lines to 0SCSS .

General pIping and - .- Staintess Treated water Cracking Chapter XI M.?.7'BWR Stress Corrosion No
'itek > 40'FCracking.' and Chapter XI.M2, 'Water

_______ __________BWRVIP-29 IEPRI TR 103515)
D2.1-d Piping and fittings cast 25-2118'C :-Loss of fraclise ChapterXl.Ml Z 'Thermal Aging No
D2.1.1 HPCI austenitic (777-550-F) togns) Embrittiementof Cast Astenitic
02.12 .RCIC stainless demlneratized Thermal aging. . Staiirless. Steel (CASST.,
02.1.3 HPCS sleel water embrittlement. .

02.1.4 LPCS ... .-

02.1.5 LPCI arid RHIR
02.1.6 Lines to SC' -
02.1.7 Lines to DSCSS . ._____ ______ _______________ ____

V Engtneered Safety Features
02. Emergency Core Cooling s rstem (Boiling Water Reactor _______________

Structure and/or Aging Effect! Further
Item Component Materila Environment Mechanism .'I.Aging Management Program (AMP) Evaluatton

General piping and cast Treated water Loss of fracturo. Chtaptfr XILM12. 'Thermal Aging No
components auslenitic > 482-F toughness)*-". Embrittlernent of Cast Austenilic

stainless Thermal kging Stainlesi Steel (CASS)'
___ __ ___ __ ___ __ ___ __ steal _ _ _ _ _ __ embrittle'ment _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~i.Piping and fitlings.- Carbon Moist Loss of materiall A plant-specific aging management.;.. . Yes ,plant-
D2.1.8 'Automatic depressurlzaiion steel[, containment Generail (carbon~ program Is to be evalualed. : specificsystem .stainless atmosphere steel onlr ptig . ... ~

* .steel' (atdranrog'en'.- anrd crevice :. .

steam, or corosilon ..- . .. . ' ..

_ _ _ water _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

General piping and Carbon Treated water-ALoss of material., Chapter XILM2. 'Water ChemIstry,' for Yes,
components steel 13 WR water In BWRVIP-29 (EPRI TR- detection of

103515) aging
effects is to

-The AMP Is to be augmented by verifying be
the effectiveness of waler chemIstry evaluated
control. See Chapter Xt.M32, 'One-.Tirne

'2.. Inspection: for an acceptable verification
____ ____ ____ ____ ____program .

General piping and Stainless T reated water, Loss of material Chapter XI.M2. 'Water Chemistry.' for Yes.
components ... * tel - - BWR water In BWRVIP.29 (EPRI TR- detection of

103515) aging
effects Is to

The AMP Is to be augmented by verifying be
,. ~the effectiveness of water chemistry evaluated

controt. See Chapter XI.Mt32. 'One-Timne
-, Inspection,' for an acceptable verification

progiram.
Piping and components Carbon Ambient plant Loss of material) A plant-specifi aging management Yes. plant
external surfaces and botting ;steel air General corrosion program Isfto be evaluated, specific

__ _ _ _ _ environm enlt _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Piping and components internal Carbon Ambient plant Loss of material) A plant-specific aging management Yes, plant
surfaces steel air General corrosion program Is to be evaluated, specific

____ ____ ____ ___ ____ __ _ ____ __ environm ent __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _



V Engineered Safety Features
02. Emergency Core Cooling s rstem (Boling Water Reactor _______________ ____

Structure and/or Aging Effect) Further
Item Comp~onent Material Environment Mechanism Aging Management Program (AMP) Evaluation

02.14 Piping and fittings Carbon Air and steam Walt thinningi ChapterXL.M 17. 'Flow-Accelerated T. No _
02.1 .g Lines to HPCI and RCIC steel up to 320C .. Flow-accelerated Corrosion'

pump turbine (608-F) corrosion
D2.1.10 Lines from HPCI and RCIC

pump turbine to torus or .... -_____

Iwetweti_________________________ _____

General piping and Carbon Steam >220'F Loss of material! .-, Chapter XL.M17, 'Flow-Accelerated No
components steel Fli64ioaceleratel" Corrosion'

I______ corrosion '.C* -
D2.2-a Pumps H-PCS or HPCI main Carbon 25-288'C .. Loss of material! Chapter XI.M2, 'Waler Chemistry.' for Yes, ...

and booster, LPCS. LPCI or steel (77.550-F) .General. pilting. BWR water in BWRVIP-29 (EPRI TR-' detection of.
RHR, and RCIC casting, demineralized arid crevice 103515) . .- aging
2.1 owcsigcarbon water corrosion .- effects Is to'.

02.2.2 Suction head steel *.. .The AMP Is to be augmentid by ie~Iyng' be
02.2.3 Discharge head ... the effectiveness of waiter chemnistry', evaluated :k

control. See Chapter XI.M32, One-Timse
Inspection,' for an acceptable verification

General piping and Carbon Treated water Loss of material Chapter XI.M2. 'Water Chemistry.' for Yes,
components steel. -. BWR water In BWRVIP.29 (EPRI TR- detection of

103515) aging
effects Is to

The AMIP Is to be augmented by verifying be
the effectiveness of waler chemistry evaluated
control. See Chapter XI.M32, One-Time
Inspection,' for an acceptable verification

_____________program.

D2.3-a Valves (check, control, hand, Carbon 25-288 C Wall thinning) . Chapter XI.Ml7,'Flow-Accelerated: No..
motor operated, and relief steel (755F Flwacered Crsin
valves) forging. demineratlze ~orrso aceeae Cro.n

02.31 Body and bonnet carbon water
steel -

________________________casting _____________

General piping and Carbon Treated water Loss of materialU Chapter XI.MI17, 'Flow-Accelerated No
components steel Flow-accelerated Coffrosion'

_______________ _____I______ corrosion______

V Engineered Safety Features
02. Emergency Core Coolingsr-stem (Bolin 1Water Reaclor

Structure and/or Aging Effect/ Further
Item Component Material EnvIronment Mechanism 'f . CAqinq Management Program (AMP) Evaluation

02.3-b Valves (check,control,hand. - Carbon. 25--288tC Loss of material!.: ChapterXl.M2,'Water Chemistly,' for Ys;
motor operated, and relie sleet (7U5 ) Gneral, pitting. BWR water In BWRVIP-29 (EPRI TR- detection ofV
valves) forging, .deminireratized anid crev~ce . 103515) Z aging

D2.3.1 Body and bonnet carbon water *. .corrosion .. *. . .effe~ctsIso

steel . .The AMP. Islo be supnented by b
casting'vrfaloo t ffcivreriess of the vlae

waler chemistry control. See Chapter.-
Xl.M432;'On&-Timn~'nipecton, for an'

- .scieptibleve llclonpirbq~am--
General piping and Carbon Treatlidw~aler Loss of material Chapter XI.M2, 'Water Chemistry, for Yes,
components steel BWR water In BWRVIP'29 (EPRI TR- detection of

103515) aging
effects Is to

X The AMIP Is to be augmented by verifying be
- .the effectiveness of water chemistry evaluated

control. See Chapter XI.M32. 'One-Time
Inspection,' for an acceptable verification

___________________ ______ __________ rogram.
02.3-c Valves (check, control, hand., Stainless .25-288 C Crack inftiation -Chapter XI.M7,'BWR Stress Corrosion .No

moo prteadrlif sel (777550 F) and groWth Cracking,'.and Chapter XIAM2, Wlr
valves). forging,' demnineralized Stress Corrosion. Cttemlstry.7 for BWR iater In . -

D2.3.1 Boyadbne liis- wtr cracking - WRVIP'29 (EPRI TR.10351 5)
steel

___________________casting*______

General piping arnd Stainless Troated water Cracking Chapter XI.M7.'BWR Stress Corrosion No
components steel s.A.. > 140 F Cracking,' and Chapter Xi.M2. 'Water

Chemistry,' for BWR water In
BWRVIP-29 (EPRI TR-103515)

02.4-a Heat exchangers (RHR and Carbon Demineralized Loss of material! Chapter XI.M20. 'Open-Cycle Cooiing No
LPCI) (serviced by open-cycle sleet, ... water on one' feneral (carbon Water System'
cooling water) stainless sie; open- steel only), pitting.

D2.4.1 Tubes steel cycle cooting .crevice, and
02.4 2 Tubesheet water (rawv microbiologically
02.4.3 Channel head water) on the influenced.
D2.4.4 Shellf other side .corrosion, and.. .. -

* -_________blofouling -



V Engineered Safety Features
D2. Emergency Core Cooling s stem (Boiling Water Reactor)

Structure and/or Aging Effect] Further
Item Component Material Environment Mechanism`5 -Aging Management Program IAMP) Evaluation

Heat exchanger shell (serviced Carbon Open-cycle Loss of materiaif Chapter Xl.M20. 'Open-Cycle Cooling No
by open-cycle cooling water) steel cooling water Water.System'

(raw water) * . r.
Heat exchanger tubes Stainless Open-cycle Loss of iaterlal Chapter XLt20, 'Open-Cycle Cooling No
(serviced by open-cycle cooling steel cooling water 414 r1 Water Systerii-;.
water) (raw water) ,,._e_ ._s.-_.

D2.4-b Heat exchangers (RHR and Carbon . emineralzed BuIdup of deposit Chapter Xl.M20, Open-Cyce Cooling .-e No ,.
LPCI) (serviced by open cycle steel. w*ater on one. Bbioulig WaterSyste': *- -,
cooling water) stainless side; open .* -.

D2.4.1 Tubes .. -' *. seel cye colng . ..
water (raw.; w . .'

water)anthe'
.:__ ' . ::-other side : - . : * -;_''___

Heat exchanger tubes Stainless Open-cycle Fouling Chapter Xl.M20, *Open-Cycte Cooling No
(serviced by open-cycle cooling steel cooling water. Water System'
water) tr-' (rawwater) i-__,-* ..-.
Heat exchanger tubes Stainless Treated water, fouling Chapter XI.M20, 'Open-Cycle Coding No
(serviced by open-cycle cooling strel -: Water System'
water) ; _ .... _____

D2.4-c Heat exchangers (RHRarJ - Carbon - Demineralized Loss of materialU Chapter XI.M21 'Ctlosed-Cycle Coolnr Nop'.*k
LPFCI) (serviced by closed-cyide steel, water on one General (carbon Waier Syslem' . ' ', .
cooling water) stainless side;atosed-f- steetry)pItting .. - i t~7 < .

D2.4.1 Tubes .. steel cyclecoofing andcrevice -... *..* ,

D24.2 Tubeshie. waler (treated.: corrosion. :'-. . -
haj- water) on the.'.--**r~*D2.'4.3 Channeldhead oh~d. .- ,....... ;: . .:- wtr~ote'1~. ................... ;.-t -.-

02.4.4 Shell .. h..r..-s dl
Heat exchanger shell {(erv0ed Carbon Closed-cycle Loss of material Chapter Xt.M21, 'Closed-Cycle Cooling No
by closed-cycle cooling water) steel cooling water Water System' No
Heat exchanger tubes r- Stainiless Closed-cycle Loss of material Chapter XI.M21, Closed-Cycle Cooling No
(serviced by closed-cycle '; steel cooling water Water System,
cooling water) t _ _ _

V Engineered Safety Features
D2. Emergency Core Cooling s stem (Boflin Water Reacto ) .7.

Structure andlor Aging Effect] . ir: Further
Item Component Material Environment Mechanism ~ .Aalnq Management Program (AMP) Evaluation

D2.5-a DryweUl and suppression .!; Carbon Air. . .Loss.of naterial) * A plant-specific aging rana ement <F.,i Ysplart,
chamber'spray syslem: -. : l: . leneralcorroslon program Is to be evatuated.s g : ecificem i~l iirlcnso pr99

D2.5.1 Plping'and fltlings .. . * ~ . ~ -
02.5.2 Flow orifice .. *.. " '~

D2.5.3 Steaynon , .. ; -' : . .

Piping and components hternal Carbon Ambient planl Loss of materiaUls A plant-specific aging managemenl Yes, plant
surfaces steel Ir GePnrst corroslbi program Is lo be evalualed. specific

Ppnadcm n s environment ___________'

Piping and components Carbon Ambient plant Loss of matenlaU A plant-specific aging management Yes, plant
external surfaces and bolting steel Ir General corrsion program Is to be evaluated. specific

environment -- :-. . .:,___
D2.5-b Drywell and suppresson , Carbon : Air Plugging of now . A plant-specific aging management ;-: - Yes, plant

chamberSpriysystem'.'. steel :. orfficerind sry ' pro'gram ls to be evalualed: ! : .c ;
D2.5.1 Piping and fittings .ozlesJ.., -- : j- .- .

02.5.2 Flow oririce General orrosibn -. *. ~ . .. ... . . . .:.
D2.5.3 Headers ..* -. - . . .
D2.5.4 Spiraynonles . -.- -

Drywell and suppression Parbon Ambient plant Plugging of flow A plant-specific aging management Yes, plant
chamber spray system (inernal steel rr ,rie and spray program is lobe evaluated, specfic
surfaces . senysronmeni . | no'zzle st

Flow orifice -, : neral corrosion
Spray nozzles .. .;c:.: :,. -t .

:, '. -. :.



V Engineered Safety Features
E. Carbon Steel Components . .:.

Structure andlor Aging Effect! Further
Item Component Material Environment Mechanism,. ...... ging Management Program (AMP) Evaluation

E.1 -a Carbon steel components Carbon Air; Ieaking,. Loss of maleriaVi, CliapteriX.M10,7Botic Acid Corrosion. No -
(PWRs) sleet, 1o~Tan rplg.Boric acid 4'

E.1.1 Exlernal surfaces alloy seei chericaly - orrosbnofr . . .- i-.;
.raed external surfaces . .- - :

~up to34C
____(644 F) _________ 4_______

Piping and components Carbon Air, Loss of materlaV~.- Chapter Xi fi11O, Bori Acid Corosion No
external surfaces and bolting sleel leaking Bori acide r

chemally corrosion: :.
treated
boraled wa er _ _ _ _ _ 4.

E.1-b Carborn steel components Carbon ..x- Air. moisture Loss of malerlV. A plant-specific aging management, {..- Yes, plant
(PWRs and BWRs) steel, lowr and humidity General corrosion , prograr Is lobe evaluated. -i . . specific

E.1.1 Extemnalsurfaces alloysteel, c10i -.. .* "; -'..- I ____'_

Piping and components Carbon Ambient plant Loss of maleriall A plant-specific aging management Yes, plant
external surfaces and boaling steel air . General corrosion program Is to be evaluated. specific

.__ .__. environment _ _ _ _
E.2-a Closure bolting .. Carbon Ailr,molsture,; Lossofmateria . Chap erXt.M1B fBoltlngintegrity'-c, ...... No .
E.2.1 In high-pressue or high- steel, tows. ily,:end: General c=roin6 ... -

emperature systems alloysteel leakinc fluid: - . ,*. v .Z. S * , .i X___--;
Closure bolting ri, Carbon Ak oisture. Loss of materilal Chapter XI.Mt18, 'Bolting Integrity' No

In highpressure or high- deei hurpidity and General corrosion
temperature systems .eaking fid

E.2-b Closure boling . * Carbon .l Air, moisture, Crack initltion Chapter Xl.M18. Bolling lntegrtty7;.,. ^. No ' .

In high-pressure or high- steel to humidity and
temperature systems o stee leaktng fuid



Attachment 2 Restructured ESF Tables Page 1 of 4

Structure andlor -Aging EtfecU Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

5 Buried and partially buried Stainless Soi, moisture Loss of material A plant-specific aging management Yes, plant
tanks steel water program Is to be evaluated for pitting and specific

crevrice corrosion of lank bottom because
moisture and water can egress under the
tank aue to cracking of the perimeter seal

., ,. hfrom weathering.

18 Closure bolting Carbon steel Air, moisture, Loss of materiall Chapter XI.MlB,'Bolting Integrity' No
In high-pressure or high- humidity, and General corrosion
temperature systems leaking fluid ._:_ *,_:_.___

18 Closure bolting Carbon steel Air, moisture, Cracking Chapter Xl.M 8. 'Boiling Integrity" No
In high-pressure or high- humidity, and
temperature systems leaking fluid r

9 Drywell and suppression Carbon steet Ambient plant air Plugging of flow A plant-specific aging management Yes, plant
chamber spray system environment orifice and spray program Is to be evaluated. specific
(internal surfaces . nozzlesf -

Flow orifice General corrosion
Sprav nozzles __:_. .

7 ELastomer seals Elastomer Ambient plant air Hardening and A plant-specific aging management Yes, plant
erivironment bossof strength: program is lo be evaluated. specific

7 Elastomer seals Elastomer Occasional Hardening and A plant-specific aging management Yes, plant
expoibik to moist lossof strength program is to be evaluated. specific

.______ _ . air '.. .
14 General piping and Carbon steel Steam ,220'F Loss of material! Chapter XI.M17, 'Flow-Accelerated No

components . - .. : . Flow-accelerated Corrosion"
. corrosion

3 General piping and Carbon steel Treated water Loss of material Chapter XI.M2, Water Chemistry,' for Yes.
components BWR water in BWRViP-29 (EPRI TR- detection of

103515) aging effects
is to be

The AMP Is to be augmented by verifying evaluated
the effectiveness of water chemistry
control. See Chapter XI.M32. 'One-Time
Inspection. for an acceptable verification

14 General piping and Carbon steel Treated water Loss of materialU Chapter Xl .M17. 'Flow-Accelerated No
components Flow-accelerated Corrosion'
I _I_ _corrosion
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Structure and/or AgIng Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

General piping and Carbon steel Treated waler > Cumulative fatigue Fatigue is a lime-imited aging analysis Yes.
components 220 F damage (TLAA) lo be evaluated for the period of TLAA

extended operation. See the Standard
, ilRew Plan, Section 4.3, '"etal Fatigue'
for acceptable methods for meeting the

. requirements of 10 CFR 54.21(c).
II General piping and Cast Treated borated Loss of fracture Chapter XI.A12, 'Thermal Aging No

components auslenitic water > 482-F toughneW ' Embrittlement of Cast Austenitxc Stainless
stainless Thermaf aging Steel (CASS ')*
steel embrittlement :_ __________

11 General piping and Cast Treated water > Loss of fracture ChapterXl.M12.'ThermalAging No
components auslenitic 482 F toughness. Embrittlement of Cast Austenitc Stainless

stainless Thermal agirig Steel (CASS)
steel embrittlement '

15 General piping and Stainless Treated borated j,.- Cracking Chapter X.LM2. 'Water Chemistry,. for No
components steel water> 140-F '. i. :- :PVR primary water in EPRITR-105714

1 General piping and Stainless Treated borated Cumulative fatigue Fatigue is a time-limited aging analysis Yes.
components sleed water > 270-F '. damage (1TLAA) to be evaluated for the period of TLAA

. 'extended operation. See the Standard
Review Plan, Section 4.3, 'Metal Fatigue"
for acceptaJle methods for meeting the

. *,, . requiremenIs of 10 CFR 54.21(c).

2,4 General piping and Stainless . Treated water Loss of malerial Chapter Xl.M2. 'Water Chemistry,' for Yes.
and 5 components steel . . BWR waler in BWRVIP-29 (EPRI TR- detection of

103515) aging effects
Is lo be

The AMP is to be augmented by verifying evaluated
the effectiveness of water chemistry

.-' .control. See Chapter Xl.M32. 'One-Time
Inspection,' for an acceptable verification

16 General piping and Stainless Treated water > Cracking Chapter Xi.1.t7, 'BWR Stress Corrosion No
components steel 140-F Cracking,' end Chapter Xt.M2. 'Water

Chemistry,' for BWR water In
BWRViP-29 (EPRI TR-103515)
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Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

t General piping and Stainless Treated waler > Cumulative fatigue Fatigue.ts a.time-timited aging analysis Yes,
components steel 270-F damage (TLAA to be evaluated for the period of TLAA

extended operation. See the Standard
Reviqw Plan, SecIon 4.3. 'Metal Fatigue'
for acceptable methods for meeting the

. _ _ reguirements of 10 CFR 54.21(c).
13 Heat exchanger shell Carbon steel Closed-cycle Loss of malerial Chapter XLM21, 'Ctosed-Cycte Cooling No

(serviced by closed-cycle cooling waler Water Syslem-.
cooing water) . '.: . ._.

12 Heat exchanger shell Carbon steel Open-cycle cooling Loss of material Chapter XI.M20, 'Open-Cyde Cooling No
(serviced by open-cyde water (raw waler) . Water System' *.
cooling water) _ ' . _ ._ _

13 Heat exchanger tubes Stainless Ctosed-cycle Loss of materlal. Chapter Xl.M21, 'Closed-Cycle Cooling No
(serviced by closed-cycle sleet coding waler ., . - Water System'
cooling water) .,: ._. __.

12 Heat exchanger tubes Stainless Open-cycle cooling Loss of material Chapter XI.M20, 'Open-Cycle Cooling No
(serviced by open-cycle steel waler (raw water) -. Wiie;System'
cooing water) :_.__:._.

12 Heat exchanger tubes Stainless Open-cycle cooling Fouling *: :. Chapter XI.M20, 'Open-Cycle Cooling No
(serviced by open-cyde steel water (raw water) . Water System'
cooling water)

12 Heat exchanger tubes Stainless: \ Treated borated Fouling Chapter Xl.M20, 'Open-Cycle Cooling No
(serviced by open-cycle steel ' water vr Water System'
cooling water) ._ ._._;.S

12 Heat exchanger tubes Stainless Treated waiet' ̂ :.. Fouling Chapter X.M20, 'Open-Cycle Cooling No
(serviced by open-cycle sliet .: Water System'
cooling water) .- .f_.,., -. :*,

a Orifice (miniftow ., Stainless Treated borated Loss of materialb A plant-specific aging management Yes, plant
recircutation) steel waler Erosion program Is to be evaluated for erosion of speclfic

the orifice due to extended use of the
centrifugat HPSI pump for normal
charging. See LER 50-275194-023 for

_________evidence of erosion.
6 and Piping and components Carbon'fteel Ambient plant air Loss of materialb A plant-specific aging management Yes, plant
10 external surfaces ; environment General corrosion program Is to be evaluated. specific
17 Piping and components Carbon steel Air. Loss of material! Chapter XI.M10, 'Boric Acid Corrosion" No

external surfaces and leaking chemically Boric acid
bolting treated borated corrosion

.__ _ water .
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Structure andlor Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

3 or Piping and components Carbon sleel Ambient plant air Loss of materialb A plant-specific aging management Yes, plant
10 external surfaces and environment General corrosion progari'Is to be evaluated. specific
_ _ bolting -.,j-
3 or Piping and components Carbon steel Ambient plant air Loss of materiall - A plant-specific aging management Yes, plant
10 internal surfaces environment General corrosion progrim Is lo be evaluated.. specific
3 Piping and components Carbon stoel Occasional Loss of materiatV,; A plantLspecific aging management Yes. plant

Internal surfaces exposure to moist General corrosion program is'to be evaluated. specific
air . _ _ _ _ _ _ _

3 and Piping and components Carbon steel Treated or raw Loss of material A plant-specificaging management Yes, plant
6 internal surfaces water, liquid waste - -. program Is to beievauafed. See IN 85-30 specIfic

. for evidence of micobiologically
_ _ -;._ _ - .- influenced corrosion

6 Piping and components Stainless Treated or raw Loss of malerial'. A plant-specific aging management Yes, plant
internal surfaces steel water, liquid waste t program Is to be evaluated. See IN 8530 specific

for evidence of microbiologically
-;-,__ i'-_ _ )ntiuenced corrosion.

Suggested ESF Table Additlons

General piping and Carbon sIeel Nilrogen None None nva
com ponents . . _ _ __ _ V._' __ __ __ __ _ __ __ _.. _, _,

General piping and Copper alloy Air -. None! None n/a
components ., ,,,, _ _ _ _ _ .,,_,_,_.,_-

General piping and . Copper alloy Nitrogen None . None nla
components * . -* * : _______ _,.,_- _
General piping and .. Slainless ' A Air None None n/a

_ components . '.- steel - _ ___ .

General piping and Nitro Stainless Nitrogen None None n/a
components steel ;; .
General piping and Stainless Treated boraled Loss f malerial Chapter XIl12. 'Waler Chemistry.' for No
components steel water PWR primary water In EPRI TR-105714


