UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

March 23, 2004

ORGANIZATION: NUCLEAR ENERGY INSTITUTE (NEI)

SUBJECT: SUMMARY OF MEETING BETWEEN THE U.S. NUCLEAR

REGULATORY COMMISSION AND THE NUCLEAR ENERGY
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 paperthé:t recommended revisions to the
GALL report. It suggested that GALL be modified to:

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

° define environmental limits based on aging effect thresholds, and

° 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 leamed 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.

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 O-13B4

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

. Welcome/Introductions
. Opening Remarks

. Discussion of updating of LR guidance documents
a. Process

b. NRC Activities

c. Industry Activities

d. Approaches

. Opportunities for stakeholder participation

. ‘Future activities and schedule

. Closing

5 minutes
10 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

Review by NRR management, OGC, ACRS, and CRGR

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

Fort Calhoun

Robinson, Ginna, Summer,

Dresden/Quad Cities

4 Pilot plants for new review
process and future plants

W N



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 reporis



NRC LRGD Update Activities (continued)

- Review expectations

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

2. ldentify and justify candidates for
changes to LRGD.

3. Provide links hetween 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 (60ntinued)

Candidates for LRGD update

. New components

. New systems

. Different materials

. Different AMP scopes

. Different environment/aging effects

. New AMPs

. Editorial corrections and changes

. Identify LRGD improvements

. Define an acceptable range for key
parameters, where applicable.

10. Errors and omissions

11. Make terminology consistent

OCONOOGTPRA,WN =



NRC LRGD 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
(Bemonstration to follow)
- Line-in-line-out changes to be
developed and approved



e Group 3 plants
- Review and update plan to be
developed

@ Group 4 plants (pildt planis 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



~ Approach for Updating License
Renewal __fiﬁ*’"'uldamce locuments

Kurt Cozens |
U.S. Nuclear Regulatow Commission
NRR/DRIP/RELP-B
January 21, 2004

January 21, 2004
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| Purpose
» Update LR guidance documents to adopt NRC

approved precedents |
» NUREG-1800, Standard Revzew Plan for License

Renewal Applzcaz‘zons for Nuclear Power Plants

» NUREG-1801; Volume 1 & 2 Generic Ageing
Lessons Learned ( GALL ) Report

» RG 1.188, Standard Format and Content for
Applications to Renew Nuclear Power Plant

Operating Licenses

January 21, 2004




% More complete

» More accurate
% Reduce mdustry resources to prepare LRA
? Reduce NRC staff resources to review LRA

January 21, 2004
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| Phased Approach

» Phase 1

»  Update using readlly available 1nput
»  completed reviews
» approved IS_GS :
»  RAIs |
»  known edltorlals or ormssmns
»  ADAMS accession: numbers

» Userelational database =~

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

January 21, 2004



| Phased Approach

» Phase 3
»  Web based update
» Phase 4 e
»  Scheduled per10d1c aupdates
» Generate based on approved LRA SERs

Janunary 21, 2004



| Phase 1 — Key Assumptions

» Relational database
»  Refine fields
»  Users manual .
> Generates reports forbasis documents
»  Proposed text changes o
> Hotlinks (guidance:and:source. documents)

> Sources of database entnes
»  NRC staff |
»  NRC contractor
»  NEI/utilities
»  Public

January 21, 2004
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| Phase 1 — Proposed Schedule
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> Issue draft 1ev1sed gu1dance documents by end
of FY 2004 it

~ Jannary 21, 2004



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 applichtions As part of the
AMR results presented in Tables 3.x.2-y of the applications, comparisons to the generic AMR
results of NUREG-1801 were performed and documented in the last three columns of the tables.

The comparisons of the plant to NUREG-1801 AMR resu]ts ‘were. hampered by the differences in
the format and content of the results presentations. The number 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 lO to 20%.

This document proposes changes to NUREG-1801 in the format and 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 reniewal applications and NUREG-
1801 which should reduce the NRC review time reqmred for the ]1cense renewal application.

Several changes are proposed to achieve the objective. The restructunng of the NUREG-1801
AMR results in Section 2 would provide a significant increase in the percentage of matches with a
minimum of technical effort. Additional suggested changes, included in Section 3, will further
increase the percentage of matches but will require more effort to implement.

2. Restructuring of NUREG-]SOI AMR Results

NUREG-1801 describes generic AMR results for BWR and PWR plants. The component material
and environment columns of the AMR results describe the major components and component
enwronments 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 p]ant 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 agmg effect with a variety of mechanisms are listed for a smg]e 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-1801 results.

Many of these problems could be eliminated by restructuring the NUREG-1801 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-1801, 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 row.of the ESF tables has been
rewritten into one or more rows with changes to the components, materials, enVironment and aging
effects to simplify and standardize their presentation. In'the sample ESF tables, theishaded rows are
from the existing NUREG-1801 table; the un-shaded row(s) beneath each shaded row_is a
standardized presentation that maintains the essential mfonnatnon ofthe AMR. The changes to the
components, materials, environment and aging effects are described in more detail in Sections 2.3
through 2.6 below. oK

In the second part, Restructured ESF Tab]es (see Attachment 2), the rewsed 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 résulting’ table contains all the essential information
from the original tables in a compact form that can be compared dlrectly to plant AMR results.

The restructured table is srmllar to the summary tab]es in Volume 1 of NUREG-1801. In the
sample Restructured ESF Tables, thie first column contams the row number or numbers from Table
2 of Volume 1 (the rows are not currently numbered in NUREG-1801) that correspond to the row of
the restructured table e

'\.‘(

2.2 pllcatlon to A]] NUREG 1801 Tables

This process could be apphed separately to the tables for the system and structure super-groups in
cach chapter of NUREG- 1801, Volume 2 (i.e., for reactor vessels, engineered safety features,
auxiliary systems, containments, etc.). When comp]eted it may be possible to combine the
restructured tables of some of the super-groups, specifically those of the non-class 1 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, aging effect and program (MEAP) combinations that are
common to most applications, including those that have already been reviewed, but are not mc]uded
in NUREG-1801. 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-1801 or not. Inclusion in the restructured tables would increase the
number of matches between the plant and NUREG-1801 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 % rangeto 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 matena] 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 as: p1p1ng and fittings. But
NUREG-1801 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 on]y be apphed to-the specific component types
mentioned in the row. To eliminate this impression, components that share common MEAP
combinations should be grouped under a general headmg i

The comp]ex 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 apphcable to less complex configurations would not be
appropriate. Consequently, some components ‘and’ component types will still have to be listed
separately. The objective should be to list’ components as generally as-possible, llstmg specific
components only where necessary to accommodate a dlfferent agmg effect or aging management

program. ey

In the example changes to the ESF tab]es most components have been combined into general
component groups. The contamment 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 raw water, and’ the stainless steel tubes, the exterior diameter of which
is exposed to raw water. : These ate'the only unique MEAP combinations given in Item A.6-a. The
stainless steel bonnet and tube mternal surface, exposed to treated borated water is not listed since
loss of material for this combmatlon is‘not ‘addressed by NUREG-1801. The exterior of the heat-
exchanger-is not listed since a1r was not'identified as an environment and this combination is
already addressed by other general entries.

.:,.

24 Consolidaté Materials -

Materials are listed in various ways in NUREG-1801. 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 ]nc]udes

Aluminum alloy
Aluminum/boron carbide A YL
Copper alloy >15% Zn Copper, coppér nickel and;other

alloys, brass/bfonze <15% Zn
Aluminuin bronze > 8% Al

Carbon steel Carhon steel, low alloy steel, ca'slt"" :
lron (other thari: .gray cast iron)

Cast austenitic stainless steel i s

Copper alloy <15 % Zn Coppe'f,“copperhxckel and other

alloys, brass/bronze <15% Zn,
- Aluminum bronze < 8% Al
Elastomers rubber, EPT EPDM v1ton vitril,

Galvanized steel .
Glass
Gray cast iron i, - )
Masonry block-74:
Soils R
Nlcke]-based alloy~ : ' Alloy 600, inconel
Porcelain®- P SN

-Remforced concrete T I
.| Stainless steel i | Wrought Austenitic SS
Tilaniﬁm".alloy e

25 Use Consxstent Env:ronments

The env:ronments listed in NUREG 1801 describe those typically found in the systems being
reviewed. These should be revxsed 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-1801 frequently lists the emergency core cooling system (Table D1)
internal environment as “Chemically treated borated water at temperature < 93°C (200°F).” 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 tésults 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 mferred i
In the following table, the environments listed with (Int/Ext) should 1dent1fy whether the component
surface is an internal or external surface. This informatiofi‘is 1mportant because it.indicates the
applicability of direct visual observation of the surface,for aging management. Forsthe remaining
environments, this distinction need not be made smce the envxronment must be mtemaLto some
barrier that precludes direct observation of the surface. “545 &

Environment DéScription
Air - indoor (Int/Ext) Indoor air:on systems with températures higher than the dew point
Air with boric acid leakage Air and unjfreated iborated water leakage on indoor or outdoor
(Int/Ext) systems with temperahn'es above or below the dew point
Air — outdoor (Int/Ext) Exposed to &ir and local Wéather conditions
Condensation (Int/Ext) | Airand condensatlon on sux‘faces of indoor systems with

‘femperatures be]ow the dew point — for exterior surfaces,
jcondensatlon is consxdered untreated water due to potcrmal for
Surface contarmnanon

Air and condensatiofi with boric acid on surfaces of indoor systems

(Int/Ext) it temperatur& below the dew point — condensation is considered
! .untreated Water.due to potential for surface contamination

Gas *I:Inert gases such as carbon dioxide, freon, halon, nitrogen,

Concrete Components embedded in concrete

Exhaust gases Gas'present in a diesel engine exhaust

Raw water :: Raw untreated fresh or salt water

Raw water >140°F Raw untreated fresh or salt water above SCC threshold for stainless

g i | steel
Fuel oil 3+ | Fuel oil used for combustion engines

Lubricating oil 3+ 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 >270°F 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 >140°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 >482°F Treated water with boric acid above thermal embrittlement
threshold for CASS

Treated water Treated or demineralized 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 >270°F Treated water above thermal fatigue threshold for stainless steel

Treated water >482°F Treated water above thermal embritilement threshold for CASS

Untreated water Water that may contain contaminants including oil and boric acid

depending on the location — mcludes ongmally treated water that is
not monitored by a cherms g Lrogram TR

‘.I't-

2.6 Simplify Aging Effects

NUREG-1801 lists aging effects along with one or more aging mechanisms. The aging
mechanisms, while useful to describe the gonsiderations used in the generic aging management
review, are generally not useful when compv_'nng the plant AMR resu]ts to the NUREG-1801
results. Although aging mechanisms are consldered during the plant AMR the results are reported
in terms of aging effects. The suitability of ai agmg management program is determined primarily
on its ability to detect or prevent the overall agmg effect rather: than the individual aging
mechanism. s

An aging mechanism shou]d be used to qualify an agmg effect only where the particular mechanism
will resu]t in a different agmg management program 1 for a glven component. For example, loss of

of MEAP combmanons a]ready evaluated in earlier applications. Of particular interest are those
with different matertaTs or environments than those currently in NUREG-1801.

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 1 ESF Table Changes Page 1 of 25
v Engineered Safety Features L
A. Containment Spray System (Pressurized Water Reactor
Structure and/or Aging Effect/ - Further
ftem Component Material | Environment Mechanism -| ~Aging Manag t Program {AMP) Evaluatlon
A.1-a | Piping, fitings and Stainless | Chemically . | Crack Initiation . | Chapter X1.M2, “Water Chemistry,”for = : No R
miscellaneous Rems steel treated and growth/ PWR primary water in EPRI TR-105714
A1 Piping and fitlings up to : borated waler Stress corrosion Seo e e ELTE )
Isolation valve at . -| cracking : I '
A2 Flow orifice/elements temperature T
A3 Temperature elements/ <93"C - "
indicators {200°F) ... : . o YT s
General piping and Stainless | Treated . Cracking - 7| Chapter X1.M2, “Water Chemistry,” for No
components sleel borated water - PWR primary water in EPRI TR-105714
> 140°F . )
A.1-b | Containment spray system Carbon Alr, Loss of material/l | Chapter XI1.M10, *Boric Acid Comosion”™
A14 Batling | steel, leaking . = |Boricacld - - ’ T
low-alloy | chemically corrosion g
steel treated . |* . - DU PPN
' - boraledwaler . : R AR B
Piping and components Carbon - Loss of materiall | Chapter X1.M10, *Boric Acid Corrosion™ | No
external surfaces and bolting | stee! Iea\ung Boric acid
- chemically corrosion
treated Wi
borated water -
A.1-¢ | Containment spray system . Stalnless Chemically | Crack Initlation Chapter XI.M2, “Water Chemistry,” for iz { No . -
A5 Eductors steel treated -| and growth/ PWR primary waler ln EPRI TR-1 05714:] %" ;
- | borated water | Stress corrosion - K ! -
- at . ‘| cracking : -
“HHemperature : - = R
<93'C - ‘
{200°F) SR BN
General piping and Stainless . .| Treated Cracking Chap!er X1.M2, ‘Waler Chem:stry, for No
components steel | borated water PWR primary water In EPRI TR-105714
"> 140°F
AZ2-a |Headers and spray nozzles Carbon Air - 1 Loss of materiall 1 A plant-specific aging management | Yes, plant .
A2 Piping and fittings -] steel g General conoslon program is lobe evaluated.: - . spec:ﬁc =
A22 Flow orifice . : s LT ol
A23 Headers * ot
A2.4 Spray nozzles
ESF Tables Page 2 of 25
v Engineered Safety Features
A. Containment Spray System (Pressurized Water Reactor) \e
Structure and/or Aging Effect/ . b Further
Item Component Material | Environment Mechanism ..3|. ‘Aging 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 corrasion | program Is to be evaluated. specific
environment i U e
Piping and components Carbon Ambient plant | Loss of materiall | A plant-specific aging management Yes, plant
exiernal surfaces and bolting | steel ar Genefal corrosion | program is to be evaluated. specific
environment | 32/ LA .
A3-a |Pump . IStainless | Chemically - | Crack hmallon . | Chapter XI.M2, “Water Chemistry,” for ~:
A3A Bcwllcastng steel treated s |end growity - ] PWR primary walerin EPRI TR-105714
| borated water | Stress torrosion Tl SR o
at” aacklng
temperatire
<93'C . i ARV . CR
LT e - S . |(200°F) - - i AR RN
General piping and Stainless |Treated .. Chapter X1.M2, “Water Chemistry,” for No
components steel - | borated water® | PWR primary water Iin EPRI TR-105714
. > 140°F T s
A3-b |[Pump . Carbon Ak, ’ Loss cf matesial/ . - Chapler X1.M10, "Boric Acid Corrosion”. -{ No
A32 Bolting steel, leaking - | Boric'acid : " T 1 -
- fow-alloy | chemicaly corrosion 1.
steel treated A i I
L borated water | " & . - Do : DU TS EURRR
Pnpmg and componenls Carbon Alr, Loss ol material/ | Chapter X1.M10, “Boric Acid Corrosion™ | No
external surfaces and bo!hng steel " | teaking Boric acid
o chemically corosion
lreated
.. . | borated water
A.4-a |Valves (hand, control, check, - | Stainless | Chemically Crack initiation .- | Chapter X1.M2, “Water Chemistry,” for . .INo
motlor-operated, and steel . | reated and growth/ PWR primary waler in EPR! TR-105714
containment Isolation) In | borated wa!ef' Slress corrosion -
conlainment spray syslem at - uacldng
A4 Body and bonnet lemperalure
’ <93°C
. {200°F) : .
General piping and Stainless | Treated Cracking Chapter X1.M2, “Water Chemistry,” for No
components steel borated water PWR primary water in EPRI TR-105714

> 140°F




Attachment 1 ESF Table Changes Page 3 of 25
v Engineered Safety Features
A. Contal t Spray System (Pressurized Water Reactor
Structure and/or Aging Effect/ L Further
Item Component Material | Environment Mechanism ..:]-'Aqging Management Program {(AMP) | Evaluation
A.4-b [Valves (hand, control, check, |Carbon -~ |Alr, Loss of materials " | Chapter X1.M10, “Boric Acid Corrosion™. { No -
- . | motor-operated, and - . steef, * <|teaking Boric acid T o
coftalnment Isolation) In low-alloy | chemically ° |corrosion :
’ -+ | containment spray syslem steed treated R . S s
Ad4.2 Botting - borated water - - A
Piping and componenis Carbon Air, Loss of material/ Chapler XI Mlo. :Bonc Acud Corrosnon No
external surfaces and bolting steel leaking Boric acid - L
chemically corrosion
treated .
borated water s 3
A.5-8 | Valves (hand, control and Carbon Al Loss of materiall | A planl-specnﬁc aging ;nanagemem Yes, plant’
containment isolation} in Steel General corrosion program Is to be’ evalualed .| specific
. . | headers and spray nozzles , ) R L .
AS5.1 -Body and bonnet . . - S e . Y. - L. )
Piping and componenits internal § Carbon ... | Ambient plant Loss of material/ A plant-speciﬁc aging managemenl Yes, plant
surfaces steel . “lak g General corrosion”| program is to be evaluated. specific
T environment
Piping and components Carbon Amblenl plant Loss of material/ | A plant-specific aging management Yes, plant
external surfaces and bolting sleet alr General corrosion | program is to be evaluated. specific
envifonment
A.5-b | Valves (hand, controt and- Alr, leaking Loss of material/ . ", |No .
* . - | containment isolation) in chemically = | Boric acld N I .
. . |headers and spray nozzles - treated corrosion - -
A5.2 ‘| Bolting'" borated water L L) centt B i
Piping and components Alr, -+ Loss of material/ Chapter Xl M10 “Bonc Acid Corrosnon No
external surfaces and bolting feaking , Boric acid
Rt chemically cocrosion
' treated
borated water
ESF Tables Page 4 of 25
\'4 Engineered Safety Features
A. Containment Spray System {Pressurized Water Reactor! -~
Structure and/or Aging Effect! Further
Item Component Material | Environment Mechanism .i%f" Evaluation
A.6-a [Containment spray heat - Carbon .| Chemically - -|Loss of material/ :INo
- | exchanger (serviced by open- | steel, = - "|treated “IGeneraland . .
- -.]cycle codlingwater) stainless | borated water | microbiologically
A.6.1 Bonnellcover steel on one side influenced -
AB.2 Tubing -] and open- - | corrosion and ’
A63 ‘| Shell -] cycle cooling blofou'ng -
AG 4] Casglcoyer fwater{raw "} . . S
N R A ‘ “lwaténonthe | oL L - T .
2l D e O -+ |other side " ) o - SR T A RN I [ '
Heat exchanger shell (serviced | Carbon Open-cycle Loss of material | Chapter X1.M20, "Open-Cycle Cocling No
by epen-cyde cooling waler) sleel cooling water -, s> Water System”
{raw water) “*/] % kS
Heat exchanger tubes Stainless | Open-cycle, | Loss ol material - .| Chapter X1.M20, “Open-Cycle Cocling No
{serviced by open-cycle cooling | steel cooling water W'ater System®
water) ..z =] (raw water) - RE
A.6-b | Containment spray heat - ‘I Carbon . .| Chemically - Buildup of deposn/ Chapter X1.M20,’ 'Open-Cyde Cpclmg .. {No.
exchariger (serviced by open— steel, -|treated ~ |Biofouling Water Syslem i .
cycle cooling water) stainless - ' | borated water N ; .
A62 Tubmg steel - ' [onone side .
B B - . | and open-~
- jeyclecooling |:
Jwater (raw - * |~ -
water) on the N -
- {other side . = i L
Heat exchanger tubes Stalnless | Open-cycle Fouling Chaplef X1. M20 'Open—Cycle COOImg No
(serviced by opencycle cooling | steel ~.. | cooling water Waler System®
water) 1.+ | {raw waler)
Heat exchanger tubes "= : Stainless -, | Treated Fouling Chapter X1.M20, "Open-Cycle Cooling No
{serviced by open-cycle coollng steel 2| borated water Water System®
water) 4




Attachment 1 ESF Table Changes Page 5 of 25
v Engineered Safety Features .
A. Containment Spray System {Pressurized Water Reactor] -
e
Structure and/or Aglng Effect! | Further
Item Component Envir t Mechanism .- 7| ."Aqing Management Program [AMP) | Evaluation
A.6-¢ | Containment spray heat -+ 3| Chemically .- | Loss of material/--.| Chapter XI. M21 "Closed-Cycle Cooling No :
exchanger (serviced by ¢ closed- 5 Waxer System .
cycle codlingwater) - -
A.6.1 BonneVcover -
A6.2 Tubing i
A6.3 Shell .. . ng -
A64 Case/cover L. vfwaler on shen .
L Y-S elside” - . L '
Heat exchanger shell (serviced Carbon Closed-cycle Loss of malenql Chapler X1.M21, “Closed-Cycle Cooling |No
by closed-cycle cooling water) | steel cooling water Water System®
Heat exchanger tubes Staintess | Closed-cycle i | Loss of malerial Chapter X1.M21, “Closed-Cycle Cooling | No
(serviced by closed-cycle steel cooling\waler .:;’.h ks | Water System® .
cooling waler) Blske, ‘:'- -
A.6-d | Containment spray heat Carbon- :, |/ .| Loss ol matenall .| Chapter X1.110, *Boric Acid Corrosion” | No
exchanger -~ steel; ... Bodc acld bt I T o
A6.3 | . Shelt ‘ bw-anoy .
A6.4 Caselcover (extemal | steel -
- surfaces)- B I .
A.6.5 Bolting " - - i R e . )
Piping and components Carbon Chapter X1.M10, “Boric Acid Corrosion”™ | No
external surfaces and botting oL 7} Bori
3 ML : ,’;;Qnosion
, *i} reated
| borated waler
v Engineered Safety Features
B. Standby Gas Treatment Systems {Boiling Water Reactor)
Structure and/or Aging Effect/ .- Further
tem Componant Material | Environment Mechanism . ;‘Aging Management Program (AMP) | Evaluation
B.1-a | Ductwork [ Loss of maleriall v ] A plant-specific aging management Yes, .
B Fittings, access doots, and ) General corfosion pfogram Isto be evaluated e plant -
. closure boits | i specific
B.1.2 | .Equipment !rames and .
houslng Y s
Piping and components interna! | Carbon Occaslonal Loss of material/* | A plaru-specnﬁc agmg managemen( Yes, plant
surfaces steel exposu;e to |General conoslon program is to be evaluated. specific
moist alf s, :
Piping and components Carbon Ambient \planl «|Loss of matenall.,z A plant-specific aging management Yes, plant
external surfaces and bolting steel air & Geri'eral corrosion?|| pn;ogram is to be evaluated. specific
environment« et -
B.1-b | Ductwork Elastomer- | +<.| A plant-specific aging managemenl Yes,
B13 Seals between ducts and fan (Neoprene) A program is to be evalualed N ) plant
B.14 Seals in dampers and doors | - ’ specific.
T - envtionment 73075 . 0 Foias otz 0T L.
Elastomer seals | Occasional Hardening and A plant-specific aging management Yes, plant
QXposure to |loss of strength program Is to be evaluated. specific
: moist alr
Elastomer seals . Ambient plant | Hardening and A plant-specific aging management Yes, plani
air  *r loss of strength program Is o be evaluated. specific
3| environment
B.2-a |Filters bon” -..|Internal: .~ |Lass of materialf . | A plant-specific aging management Yes,
B.2.1 Houslng and suppons steel "~ . |occasional | General corrosion | program Is to be evaluated. plant
,.jexposureto |- - o ’ specific
imoistain - '
- | external:’
. | ambient plan[ -
B £

environment < | . =




Piping and components internal } Carbon Occasional Loss of material! | A plant-specific aging management Yes, plant
surfaces stee! exposure to | General corrosion program is to be evaluated. specific
mois! air - :
Piping and components Carbon Ambient plant |Loss of material/ | A plant-specxﬁc aging management
external surfaces and bolting steel air General corrosion‘ program is to be evaluated.
envircnment
B.2-b [Fiters - [ Elastomers | Occasional . |Hardeningand | A plant-specmc aging management .
B2.2 : Elas!omer sea.ls ) * 7. J{Neoprene exposure fo - | loss of strength/ ": program islo be evalyated.'” - -
ST . and simiar{ molstair .’ Elastomer .. .- o
A materials) ~ - =+ !} degradation S ) : - 7. B
Elastomer seals Elastomer | Occasional Hardening and A plam-speciﬁc 8ging managemem Yes, plant
exposureto  |loss of strength .| program is lo be evaluated. specific
moist alr L e h
]
\' Engineered Safety Features
C. Containment Isolation Components .
Structure andl/or Aging EHect Further
Item Component Material | Environment Mechanism.. 'Aging Manag t Program (AMP) Evaluation
C.1-a |BWR and PWR ksolatipn -~ .} Carbon sleel Inside -. .- ¢ | Loss of materiall . | A plant-specific aging management : : - -2 Yes, plant :
‘| barriers . and low- ./ | surface: ;. | General, pmlng : X specify
C.1a Valve | boﬁy bor I‘ treated or raw | erevice and . -1 30 for evidence of microb:o!ogucally
C1.2 Pipe penetraﬁons'(piphg water, nqusd K lnﬂuenced corrosron. L.
between 'olsolahon waste; ‘outside :
valm) ;' | surtsce:* .
. - v - L amblent aie o P P [ G . S
Pnping and componenls Carbon steel | Treated or '| A plant-specific aging management Yes, plant
Internal surfaces raw water, 7 program is 1o be evaluated. See IN 85 |specific
hquld wasle 30 for evidence of microbiclogicalty
KR i Influenced corrosion.
Piping and ccmponents Carbon steel | Ambient plani Loss of “#1s | A plani-specific aging management Yes, plant
extemal surfaces air s ma[erla!lgeneral \'x ‘program is to be evatuated. specific
enwonment COTosion:. \,- | KB
C.a-b |BWRand PWR lsolanon Stainless I : | Inside " .] Loss of material/ i} A plant-specific aging management . .- | Yes, plant:
: Ry ‘| steet - .. - .|surface: . Pming. uevlce ] probram Is lo be'evaluated, SeelIN 85- ' peciﬁc E
c1.1 P lreated or raw- “ 30 for evidence of mh:roblologically .
ca2 Pipe penetrations lplplng " water, Bquid *: | micro ologkzny lnnuenced corroslon. o -
between Mo lsolatron ‘| waste; outside { Influenced . : ’
| surface: ¢« |corrosion and : .
- | émbient air - | biofouling : Rl R Liies L PEE RN
.| Treated or  ~-TLoss of matenal A plant-specific aging management Yes, plant
i raw water, program is lo be evaluated. See IN 85- | specific
* {hiquid waste 30 for evidence of microbiologically
e, influenced corrosion.




v Engineered Safety Features N
D1. Emergency Core Cooling System {Pressurized Water Reactor)
Structure and/or Aging Effect/ .~ j Further
Item Component Material | Environment ZAging Management Program (AMP) | Evaluation
D1.1-a | Piping and fittings ‘| Stainless .. : .| Chemicalty . - "1 Chapter XI.M2, "Water Chemistry,” for . | No
D111 | . Core'flood syste freated - . . " | PWR primary water in EPRI TR-105714
D1.1.2 |- Residual heat te! oval_ botated walef Stress conosuon B :
KR wh, : cracking ~ . ¢
High‘pressuré safety injection N l_emperalure N
Low-pressure safetyln)ection .-1<e83C - -
.Connecting fines to chemical - “1(200°F)
and volume coritrol §ys R .
.Spent fyel pool ooling ; B .o
+ lines 16 emergency sump - - - e Dt el i
General piping and Stainless Trealed e = | Cracking - . Chapler X1.M2, "Water Chemistry,” for No
components steel borated water, K PWR primary water in EPRI TR-105714
> 140°F Yoot 2 .
D1.1-b -| Piping and fitings ; : JCast . .. |Chemically _.|Lossoffracture .]Chapter X\.M12, *Thermal Aging No .
D1.1.1 ‘Core flood syste ;| austenitic - -|lreated . -- . ltoughness/ .- - Embritlement of Cast Austenitic 1 -
D1.1.2 | "Residual heal i slainless ':i Thermal aging ~ Slamless Slee! (CAS )y i
. .shutdown cooling steel -3’ ; - | embritlement :
D113 | .High-pressure safety Injéctlon ‘o .| temperature e :
D1.14 ]é%w-pressute safety injection 25-340°C " : T <
D1 1. 5 ringcting Ginés 16 chemical (77-844°F) * N -
“and volume control system LI :
D115 dSpenl{uelpoolcooﬁngp Ll w A -
. nes 1o emergency sump - ¢ -r-l- ik RN ICETr 1 E BT T R T - 1.
Genera! plplng anq N N Ttealed Loss of fracture Chapter XL.LM12, “Thermal Aging No
ausienlhc bora(ed water | toughness/ Embritlement of Cast Austenitic
stainless. 34B2°F Thermal aging Stainless Steel (CASS)"
steel 5 > embritlement
D14 |Piping andﬁmngs Chemically .- | Cumulali . Fatigue Is a ime-imited aging analysis | Yes,
A .Core flood syste treated - | fatigue damagel (TLAA) to bé evaluated for the period of '| TLAA
2. 'Resldual heatremoval borated waleh Faugue .| extended operation.” See the Standard -
~sshufdown cooling 7, 3 : et -,| Review Plan, Section 4.3, Metal .
P High-pfessuze ‘safety injecil _n température * T Fahgue for acceptatle methods for
Low-pfeswte safetyln ion <93°C - R .7 Jmeeting the tequwements o( 10 CFR
- - o Z {200°F) A2e).
v Engineered Safety Features
D1. Emergency Core Cooling System (Pressurized Water Reactor)
T
Structure andlor Aging Effectf ;| »~ Further
tem Component Materla!l | Environment Mechanism®£*] ~Aging Management Program (AMP) | Evaluation
General piping and Stainless Treated Cumulalive % * | Fatigue is a timelimited aging analysis | Yes,
components steel . borated water | fatigue damage (TLAA) lo be evaluated for the period of | TLAA
- > 270°F i e extended operation. See the Standard
Review P}an. Section 4.3, "Melal
Fatigue® for acceptable methods for
meeling the requirements of 10 CFR
<) 54.21(c). i,
| Alr,- fan Lossofma!enalh Chapter XL.M10, “Boric Acid Corrosion” .| No ™ - - -
leaklng Boric acid R A SR
chemlcally eorroslon B
treated - -
: AN &l =] borated walel - ~ Lt R s ] e
Pnplng and components Carbon Alr, », LQSS pf malenav chapter Xl M10 “Bcric Acid Ccm'os:on No
external surfaces and bolting steel leaking tid i
: chemncal!
Y treated K
borated water i} -
D12-a HPSI and LPS! pumps Chemically -] Crack inttiation Chapter X1.M2, "Water Chemistry,” for No
D121 | .B Ilwsing treated " and growth/ PWR primary water in EPRI TR-105714
R ; el borated waler- Stress corrosion R T
Hatoh oo | eracking R
tempetaiute ’ s
< 93.c N P . . ’
(2000]:)—"' * . e T gt .o T ) ..
Treated Cracking Chapter XL.M2, “Water Chemistry,” for No

bbiated water
>140°F

PWR primary water in EPRI TR-105714




\ Engineered Safety Features "
D1. Emergency Core Cooling System (Pressurized Water Reactor)
Structure and/or Further
Item Component Material Environmenl »7}:»Aging Management Program {AMP) | Evaluation
D1.2-b JHPSI and LPSI pumps \ Casing: .} Chapter X1.M10, "Boric Acid Corrosion® |No
D1 21 Bow!lmsmg (exlemal carbon stee! 4 I .
~.Surfaces) ~  i:. with e
D1.22 _Bolting stainless
. e | steel -
P : cladd‘mg
: nuts: carbon
. steel; .
bolts/studs: ,
N R - | alloy stee! ST |- SR BRI .
Piping and components Carbon Ar, Loez P Loss of materigl/ | Chapter XL.M10, “Boric Acid Corrosion” | No
external surfaces and bolling steel leaking % -3 Borlc acld R
chemk:allx h
treated Nk i ]
... - | borated watér % Juy
D1.2-¢ |HPSI and LPSI pumps Stainless e Loss of mateﬁall A plant-specific aging management Yes, plant
D123 Onf ice (mlnlﬂow reclrculahon) steel | Er " | program is to be evaluated for erosion of | specific
: P ‘| the orifice due to extended use of the - .
PR ! . cemrifugal HPS! pump for normal
- i .| eharging. Sée LER 50-275/94-023 for
. evidence of erosion. -
. e S B AR Sl
Stamless . Loss of material/ | A plant-specific aging managemenl Yes, plant
steel. % |borated water | Eroslon program is to be evaluated for erosion of | specific
22, the orifice due to extended use of the
centrifugal HPS1 pump for normal
- charging. See LER 50-275/94-023 for
evidence of erosion.
- Nuts: Air, ‘. -| Loss of material/ .| Chapter X1.M10, “Boric Acid Corrosion® . [ No .
. -] carbon leaking ic acid | 1 T ’ L U
-« | steel; chemically
| bolts/studs: treated - -7 .
alloy steel borated water.” e - v
v Engineered Safety Features |
D1. Emerqency Core Cooling System (Pressurized Water Reactor) i
Structure and/or Aging El‘fectl Further
item Component Material | Environment Mechanl ‘ Aging Management Program (AMP) | Evaluation
Piping and components Carbon Alr, Loss of malefialr Chapter XI.M10, “Boric Acid Corrosion™ | No
external surfaces and bolting steel leaking Boricacld ~ & e
chemicalty conosioq 3
Ireated
borated waler
-| Valves {check, control, hand, Slamless Chemicaly -. *| Fatigue Is a ime-imited aging analysis .
A ted, and refie! ;| steel, -, [ treated - {TLAA) 1o be evaluated for the period of
"} carbon stee! borated wat *{| extended operation. See the Standard
~]with < Zlat s Lt Réview Plan, Section 4.3, "Metal . .
; sta!nless temperature - | Fatigue® for acceplable methods for - '
. | steet <g3C. .-~ meeting the equlremen!s of 10 CFR L
. - -+ cladding  * {(200°F) - ¢ -iJ 154.21{c) TN - Lo
Genera! piping and Stainless Treated ;i ;| Fatigue isa llme-hmued aging analysls Yes,
components steel borated water }to be evaluated for the period of | TLAA
1> 270°F Y5 extended operation. See the Standard
1 B Review Plan, Section 4.3, “Metal
oi, : Fatigue® for acceptable methods for
o . meeting the requirements of 10 CFR
L S 54.21(c).
D1.4-b | Vatves (check, control, hand, | Stainless Chemuny « | Chapter XL.M2, "Water Chemistry,"for {No -
R | motor operated and rehel |steel, . .tredted - : . PWR prlmary walerInEPRl TR-105714
: I . . | carbon steel boraled water e k
D14’ with at . : : R
M | stainless lemperature A
ol steet . ‘1$93°C i
i ‘1| cladding. {200°F) - PR L - K
Genera! piping and * Stainless: | Treated Cracking Chapter X1.M2, "Water Chemistry,” for No
components steel boraled water PWR primary water in EPRI TR-105714

> 140°F




v Engineered Safety Features .
D1. Emergency Core Cooling System {Pressurized Water Reactor)
Structure andlor Aging Effect/ | Further
item Component Materlal Envlronment Mechanism .-Aging Management Program (AMP) | Evaluation
K Valves {check, control, hand, ;" | Body and -- - JLoss of material/ | Chapler X1.M10, “Boric Acid Corrosion™ | No
;and renef bonnet: - leaking Boric acid .
i = & “]earbon.”- | ¢hémically corrosion
| steet; nut ;| reated |
| earbon <, borated water
T ] steel; Gl TR
| boltsistuds: )
N I ‘alfjoy steel f [.* : : -
Piping and components Carbon Ak, Loss of material/ | Chapter X1.M10, “Boric Acid Corrosion” | No
external surfaces and bolling steel - feaking . Boric acid "*
chemlceuy oorrosuon ’
treated ™
: borated Waler UL :
D1.5a [Heat exchangers (reactor =" ::.-] Bonnet/ ..|Chemically :jLoss of materiall | Chapter X1.M21, *Closed-Cycle Cooling - (No
'z 7. | cootarit pump seal, HPSI pump’] cover and | treated ... . | Pitling and crevice | Waler Sys!em
| seal. LPSI pump seal RHR or | tubing: . boraled waler' conoslon
DC) - | stainless  |and .2 -
D1.51.] *'| steé!; shel: treated .
D152 carbon - * | component
Di53" steel, . coollng wa!ef
D1.54. case/cover: ; R
PR , T . caston . 3 B I - - .7 .
Heat exchanger shell [serviced J Carbon v, Closed-cycle Loss of material | Chaptler X1.M21, “Closed-Cycle Cooling |No
by closed-cycle cooling water) | steel -31] cooling water Water System®
Heat exchanger tubes Stainjess Closed-cycle |Loss of material | Chapter X1.M21, “Ciosed-Cycle Cooling | No
(serviced by dcsed-cyde steel . ﬂ-. coollng water Water System®
cooling water) % .
Heat exchangers (RCP seal, - I Shell: . .-lA¥, leaklng -.JLoss of materiall | Chapter X1.M10, *Boric Acid Corrosion” |No
“|HPS! pump seal, LPS! pump tlearbon * Jehemically .| Boricacid . ’ RN
$DC). steel; - . .- lreated, corrosion
bora water' . ’ .
\' Engineered Safety Features
D1. Emergency Core Cooling System (Pressurized Water Reactor)
Structure and/or Aging Effect/ {. Further
ftem Component Materlal | Environment Mechanism _*'| 'Aging Management Program (AMP) | Evaluation
Piping and components Carbon Als, Loss of matesial | Chapter XL.M10, *Boric Acid Corrosion” | No
external surfaces and bolting | stee! leaking Boricacd a
’ chemically
treated
borated water " T
_} Heat exchanger (RWT heatlng) ' Chemlcany . Loss of material/ | Chapter Xi. M21 'Closed-Cycle Cooling |No
; serviced by closed-cycle’ " {treated . - | Pitting and crevice Water System - .
coonngwaler e borated water | corrosion - ..
. andfreated * |. "¢ .-
steel; shell: componenl :
carbonsieel cooling water 1} - - - T L ..
Heat exchanger shen (servnced Carbon Closed-cycle-; | Loss of material . | Chapter X).M21, “Closed-Cycle Cooling |No
by closed-cycle cooling water) | steel cooling'Wwater ~[+ 3 v . N Water System”
Heat exchanger tubes Slainless Closed-cycle Lnss of material | Chapter XL.M21, “Closed-Cycle Cooling | No
{serviced by closed-cyde steet coolingwater | ol "Wy Water System”
cooling water) s 2 ~"?
‘| Heat exchanger (RWT Healing) [ -JLoss of maleriall Chapter X1.M20, ‘Open—Cycle Ccohng No
servlced byopen-q;de cooli ing . : General {carbon - | Water System ) :
| stainless borated water | steel only), pitting,
- | steel onone slde crevice, and -
. R ..jand *; -] microbiologically .
- open-cyc! ‘| influenced
. | cooting water * | corrosion and s
. -| {raw water) on | biofouting )
S ‘|theotherside. ] .- - - . T . :
Heal exchanger‘shell (servnced Carbon Opéncycle Loss of material | Chapter X1.M20, “Open-Cycle Cooling No
by open-cycle coolmg waler) steel *U | cooling water Water System® N
K (raw waler)
Heat exchanger tubes - . . Slaunless Open-cycle toss of material Chapter XI.M20, "Open-Cycle Cooling No
(serviced by open-cycle coohng steel ¢ cooling water Water System”
water) i {raw water)




v Engineered Safety Features
D1. Emergency Core Cooling System (Press urized Water Reactor)

Structure andlor Aging Effect) - | - Further
Item Component Material | Environment Mechanism -| ‘Aging Management Program {AMP)} [ Evaluation
D1.6-¢c |Heat exchanger (RWT heating) Carbon .| Chemicatty - Buidup of deposit/ | Chapter X1.M20, 'Open-Cycle Cooling INo :
T serviced byopen-cyclecoor‘ng steel,-” - |treated . | Blofoufing . . Waier Syslem - = It
. S| water - - f ; $taliless ~ borated water oo b : R AR o
D1.6.2 Tublng 2. e. ifsteel T - | on'éne side ) 1 PR
S I -.| opencycle o B I
. . T cooling water i . . :
. : , | (rawwater)on] . ’ . 1- .
i R P I .-| the other side | : . . N BT
Heat exchanger tubes Stainless Open-gycle Fouling - .. *~ Chapter XI.M20, "Open-Cycle Cooling No
(serviced by open-cycle cooling | steel cooling water _ .. Water System*®
waler) {raw water) ~ .
Heat exchanger tubes Stainless Trealed.; Fcul)ng_ ] Chapter XI.M20, “Open-Cycle Cooling No
(serviced by open-cycle cooling | steel borated water U Water System®
waler) e L, T
D1.6-d |Heat exchanger (RWT heating) | Shell: Alr, leaking . |Loss of Ma!enal/ Chapter XI.M10, “Boric Acid Corrosion™ ' | No
D1.6.3 | Shell {external surface) .{carbon | :|chemically -|Bork acid . DN
D164 Bomng . tae treated - _ '] corrosion h : s -
Lk . - boraled water . . , .
i . bokts/studs:” '_ . - - o
- N afloy steel . : o . S L i T MRS
Plpmg and componenls oo Carbon 75| A, Loss of material/ | Chapter X1.M10, “Boric Acid Corrosion™ | No
external sur(aces angx bolling ‘steel N -.‘ leaking Boric acid
¥ chemically corrosion
tredted

*. | borated water
" | Carbon .- .= | Ak, leaking Loss of material/ | Chapler X1.M10, “Boric Acid Corrosion™ .- No

D1.7-a | Safety injection tank- * - -

. {accumutator) . ) | steel with - - chemically Boric acid L
D1.7.1 | Shell.. . PR ‘7|treated .| corrosion o N -
D172} :Manway . , T borated water ’ . ) : L :
D1.7.3:| Penetrations/ | =7 ¢ e S . . . S
N nozzles(anex!ernalsurface)' et sl T, N B . : o T e ]

\' Engineered Safety Features

D3. Emergency Core Cooling System (Pressurized Water Reactor) ..

Structure and/or Aging Effecu - Further
ftem Component Material | Environment Mechanism- =7} - Aglng Management Program {AMP} | Evaluation
Piping and components Carbon Alr, Loss of malerlal/ Chapter X.LM10, “Boric Acid Corrosion” |No

external surfaces and bolting steel leaking - |Borlcacid, - .
chemicafly corrosion L
treated &

borated water N ey .

‘Chemicany | Crack initiation Chapter X1. MZ ‘Water Chemistry,"for [No . -
“| beated - and growth/ PWR ptlmarywa!erh EPRI TR-105714. vl
boraledwalef_ Stress eonoslon E .
-] JC cracking” * - ‘ ""_." ) | .
temperamra . : T B
Ll sexc : se L 1B
| (200°F) o RN PR L A« PU T S
Treated ;5. Cracking ~<¢] Chapter X1.M2, “Water Chemistry,” for No
borated water e PWR primary water in EPRI TR-105714

.| Sefety injection lank - -
< | (accumutator) .
Peneu'aﬂonslmwes

Generalvpiping and
components

oo

‘-'-:;1;_. > 140°F R e, Er o
Refueling water tank (RWT) - S\ainless Chemically, Cracklmbanon - " Chapter Xi.M2, "Water Chemistry,” for .+ | No
Shell -~ sleel . ', treated ° and growih/ PWR prImarywalerhEPRlTR-105714
. Manhole . . I o borated waler Stress corrosion -
- | Penetrations/nozzles A o e { cracking . . .
- - L : X lemperalure - . ST St :
<93°C- I Y
e {200°F) L. R EEPH . P Lo
General pipingand ;=" " 7:] Treated Cracking Chapter XIL.M2, “Water Chemistry,” for No
components ‘% [ borated water PWR primary water in EPRI TR-105714
e 37140°F
D1.8-b - | Refueting water tank (RWT) " fAlr leaking - |Loss of material/ | Chapter X1.M10, “Boric Acid Comosion™. | No
D184 - Bomng . - .| chemically °, . _Bprjcadd R B .
£ . 7 |steel; ... ."%|tredled | corrosion . . . o oot
I . - | boltststuds: | borated water | . .
N -~ . . lalloysteel- 7]~ - - st : -
Piping and components -] €arbon * Alr, Loss of materiall | Chapter X1.M10, “Boric Acid Corrosion”™ [No
external surfaces and bolling steel- leaking Boric acid
T~ chemically corrosion
treated

borated water




\' Engineered Safety Features B
D1. Emergency Core Cooling System {Pressurized Water Reactor)
Structure andlor Aging Effect! Further
ftem 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 1ank (outer steel . water Pitting and aevice program is to be evaluated for pitting and spec:f c
© T | surface) T - corrosion crevice corrosion of fank bottom *~
e, because moisture and waler can egress
. under the tank due to cracking of the'...
s - . penmeler seal from weathering. - i
Buried and partially buried Stainless Soil, moisture | Loss of material . . | A plant-specific aging management Yes, plant
tanks steel water - e progra"‘ is to be evaluated for piiting and | specific
crevice corrosion of {ank 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 system {Boiling Water Reactor)
- -, [
Structure and/or Aging Effect/ . Further
Item . Component Material | Environment Mechanism =~ ‘Aging Management Program (AMP) Evaluatlon
D2.1-a |Piping and fittings- _; . - .] Carbon 25-288°C Loss of material/ - | Chapter X1.M2, “Water Chemistry,” for .- .| Yes, ;. .
AR ‘High-pressire ¢ coolant steel (77-550°F) Genetal, pitting, .| BWR waterin BWRVIP-29 (EPRI TR-' ‘| detection of
-Injection -_ :, :- - demineralized . | and crevice - .| 103515) aging .
Reac!or core. lsolatlon coonng water corrosion - K effeds Is lo :
- High-pressure core spray d . - The AMP Isto be augmenled by venfylng be-: < & ¢
“*Low:pressure core spray - | the effectiveness of water themistry -+ evaluated
Low-pressure’coolant * - | control. See Chapter XI.M32, 'One—T’me
z lnjecﬂon ar resid al heat . . | nspection,® for an accep(able venﬁcatlon
* femoval .{ program. . -
. Linés to suppréssion
chamber "+ .
- Lineslo'drywelland . -
suppresslon chamber spray it
system‘- "....‘. LR . . : . TR . e " LA
General piping and Carbon Treated water | Loss of material, | Chapter X1.M2, "Water Chemistry,” for | Yes,
components steel - 7 |}~ i R "4V | BWR water in BWRVIP-29 (EPRI TR- detection of
A 103515) aging
effects is 1o
Ty The AMP is to be augmented by verifying | be
i the effectiveness of water chemistry evaluated
: conlrol. See Chapler X1.M32, *One-Time
Inspection,” for an acceptable venﬁcabon
= . program.
D2.1-b | Piping and fittings _ i ] Carbon 25-288°C Cumulative | _|Fatigue is a time-limiled aging analysis | Yes, - -
D211 | HPCIT ol | steel, (77-550°F) fatigue damage! | (TLAA) lo be evaluated for Ihe period of | TLAA
’ . .| stainless | demineralized | Faligue .| extended operation, See the Standard o
- - - ] sleel waler o Review Plan, Section 4.3, *Metal * -

-| meetingthe requuemenls of 10 CF| R

Fatigue” for accegtable methods for
54.21(c).




v Engineered Safety Features L
D2. Emergency Core Cooling system (Boiling Water Reactor)
Structure and/or Aging Effect/ |7 Further
tem Component Material | Environment Mechanism - -] SAging Management Program {AMP) | Evaluation
General piping and Carbon Treated water | Cumulative 7. | Fatigue is a time-limited aging analysis | Yes,
components steel > 220°F faligue damagé {TLAA} o be evalualed for the pericd of | TLAA
s extended operation. See the Standard
Review Plan, Section 4.3, "Metal
Fatigue™ for-aicceplable methods for
,| meeting the requlrements of 10 CFR
.t - 154.21(c). hh
General piping end Stainless | Treated water | Cumulative .+.-< [Fatigue is a time-imited aging analysis | Yes,
components steel > 270°F fatigie damage’ | (TLAA)to be evaluated for the period of | TLAA
e extended operation. See the Standard
’ , Review Plan, Section 4.3, "Metal
A -- | Fatigue® for acceplable methods for
. ‘.| meeting the requirements of 10 CFR
wele . 54.21(c).

D2.1¢ | Piping and fittings Slainless | 25-288°C Crack inttiation Chapter XLM7, "BWR Slress Corrosion “ | No

D2.1.1 HPCI - stee! {77-550°F) and growth/ Cracking.”.and Chapler XIM2, "Water - | -~

D212 | RCIC demineralized | Stress corrosion °| Chemislry,” for BWR waterin

D2.1.3 HPCS water cracking, - . -] BWRVIP-29 (EPRI TR-103515)

D214 LPCS . .. .| intergranutar T D .

D2.1.5 | LPCland RHR sress corros!on - .

D216 Linesto SC . o czacldng :

D2.1.7 | Linesto DSCSS - .. | R S T ST
General pipingand ~ . :-*. " Slainless > | Trealed water Craclling Chapter XL.M7, "BWR Stress Corrosion | No
components ot : steel. | > 140°F Cracking,” and Chapter XI.M2, “Water

Lor W S Chemistry,” for BWR water in
[ & =2l BWRWVIP-29 {(EPRI TR-103515)

D2.1-d | Piping and fittings Cast 25-288°C  -|Llossof fracture Chapter XI.M12, “Thermal Aging No

D214 HPCI | _Jaustenitic | (77-550°F) toughness/ Embrittiement of Cast Auslemhc : -

D212 | RCIC stainless ° | demineralized | Thermal aging . - Stair.!ess Sleel (CASS)' : .

D213 HPCS stegd Jwater : | embrittlement. Jeity Tt

D214 | LPCS B : e -

D215 LPCland RHR - 5. .

D216 | LinestoSC: " - ’

D217 | Linesto DSCSS - . - .,

\'4 Engineered Safety Features

D2. Emergency Core Cooling system (Bolling Water Reactor) A
Structure and/or Aging Effect/ i Further
Item Component Material | Environment Mechanism -~} ‘Aging Management Program {(AMP) | Evaluation
General piping and Cast Treated water JLoss of fraclure Chapter X1.M12, “Thermal Aging No
components austenitic 1> 482°F toughness/ ™ Embritiement of Cast Austenitic
stalnless Thermal bg!ng Stainless Steel (CASS)®
sleel embritiément it
D2.1-e | Piping and fittings - Carbon - [Moist . Loss of materiall |A planl-specnﬁc aging management .. | Yes, plant -
D2.1.8 | ‘Automatic depressurizalion | steet, - containment | General (carbon* program lsto be evaluated. i specific: -
.. . system .| stainless | atmosphere _-{ steel oniy), pming. I sl : ne
N steel* | (alrlnnrogen). and crevice -
ot clsteam,of ¢ corroslor; .
) |demineralized } " .7 .t : . :

. IS .. waler . N S S : - FEpES : RE JRE
General piping and Carton Treated waler-<| Loss of material . | Chapter X1.M2, "Water Chemislry,” for Yes,
components steel s VTR BWR water in BWRVIP-29 (EPRI TR- detection of

103515) aging
i effecisis to
. The AMP is to be sugmented by verifying | be
s kA the effectiveness of water chemistry evaluated
o ] control. See Chapter X1.M32, *One-Time
.. - Inspection,” for an acceptable verificalion
i B Rr program.
General piping and Slainless .| Trealed waler, Loss of material | Chapter XI.M2, “Water Chemistry,” for Yes,
components . | steel Y R Eo BWR water in BWRVIP-29 (EPRI TR- detection of
Y B ' ! 103515) aging
effectsisto
The AMP Is to be sugmented by verifying | be
the effectiveness of water chemis! evaluated
N - control. See Chapter X1.M32, “One-Time
" Inspection,” for an acceptable verification
.y : program.
Piping and components Carbon ;. | Ambient plant | Loss of materialf | A plant-specific aging management Yes, plant
exiernal surfaces and bolting - | steel .-* * | air General corrosion | program is to be evaluated. specific
[ envionment
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

environment




v Engineered Safety Features .
D2. Emergency Core Cooling system [Boiling Water Reactor)
Structure and/or Aging Effect! | - Further
Item Component Material | Environment Mechanism | . ‘Aging Management Program {AMP} Evaluation
D2.1f |Piping and fitlings Carbon - | Ar and steam_| Wallthinning/ - - Chapter X1.M17, ‘FlowAccelerated » |No - w
D2.1.9 Lines to HPCl and RCIC steel upl0320°C | Flow-accelerated . Corros!on .
pump turbine (608°F) : corrosion
D2.1.10] Lines from HPCl and RCIC s ;
pump turbine lo torus or K : .
wetwell VR I K L
General piping and Carbon Steam >220°F | Loss of matenall .{ Chapter XLM17, Flow-Accelerated No
components steel Flow-accelerated” | Corrosion®
corrosion "7 "
D2.2-a | Pumps HPCS or HPCl main Carbon 25-288°C Loss of material/ .| Chapter XI1.M2, “‘Water Chemistry,” for
and booster, LPCS, LPCl or steel (77-550°F) | General, pitting, °| BWR water in BWRVIP-29 (EPRI TR-
RHR, and RCIC casling, demlnerahzed and crevice 103515)
D221 Bowllcasing carbon water corrosion .
D222 | Suctionhead | steet - .| The AMP Istobe augmented by venfy‘ng
D2.23 Discharge head the effectiveness of water chemistry .. ©. .
] control. See Chapter X1.M32, *One-Time
Inspection,” for an acceptable verﬂ‘cahon
. . . . . program. -
General piping and Carbon Treated water Loss of material Chapter Xi.M2, 'Waler Chemzstry, tor Yes,
components steel . ar BWR water in BWRVIP-29 (EPRITR- | detection of
. - ' 103515) aging
* effects is to
i The AMP is to be augmented by verifying | be
s the effecliveness of waler chemistry evaluated
e control. See Chapter XI.M32, “One-Time
; L Inspection,” for an acceptable verification
i v program.
D2.3-a | Vatves (check, control, hand, Carbon _ ,|25-288°C Wall lhinnlngl Chapter XL.M17, 'Flow—Accelerated.
molor operated, and relief steel | (77-550°F) ° Flow-acceleraled Cotrosion
valves) forging, - | demineralized conoslon . 3
D231 Body and bonnet carbon | water - -
: ’ steel | . . - ) : !
General piping and Carbon Treated water | Loss of material/ | Chapter XI1.M17, “Flcw-Accelerated No
components steel Flow-accelerated | Corrosion®
corrosion
\'4 Engineered Safety Features
D2. Emergency Core Cooling system (Boiling Water Reactor) Sea
W
Structure and/or Aging Eﬂect! B Further
item Component Material | Environment Mechanism ‘% "Aglng Management Program (AMP) Evaluation
D2.3-b | Valves (check, control, hand, .| Carbon. | 25-288°C Loss of materia!l. Chapter X).M2, *Water Chemistry,” for .| Yes, s~ 4%
' . | motor operated, and refief stéel. * - | (77-850°F) Géneral, pitting, | BWR waler in BWRV]P-29 (EPRI TR- *} detection of-
. valves) . forging, . deminerall.zed and crevice, .| 10351 5) o : ‘feging %= 7
D2.3.1 | Bodyand bonnet carbon | water - corrosbn Jeffects is 1o
- . steel - - . The AMP 510 ‘be augmented by ; .
casting’ - = | vérification of Its effectiveness of the
B *:| water chemlstry control.-See Chapler .
* E N X1.M32,“One-Timé Inspection,” foran” | .

- L - e 't i | aeceptable verification program.~ = = £t -]
General piping and Carbon Chapter X1.M2, “Waler Chemistry,” for Yes,
components steel BWR water in BWRVIP-29 (EPR! TR- detechon of

103515) aging
o - effects is to
The AMP Is to be augmented by verifying | be
- |ihe effectiveness of water chemistry evaluated
*. | control. See Chapter X).M32, “One-Time
e Inspection,” for an acceptable verification
o PR B program.
D2.3c | Valves (check, control, hand, * | Stainless :|25-288°C - | Crackinitiation | Chapter X1.M7,“BWR Stress Corrosion -{No - *

© 7 | motor operated, and teref steel . (77-550°F) -.| and growihy . .| Cracking;*.and Chapter XLM2, 'Waler HE

valves). forging,” - " | demineralized | Stress comosion. | Chemistry,” for BWR waterin ~ " . )
D2.3.1 Body and bonnet slainless waler ‘|cracking " .| BWRVIP-29 (EPRI TR~10351 5) <
. steel . P ¢ i -
- casting .. Nt N P L - L BN
General piping and Slainless | Treated water | Cracking Chapler XI.M7. 'BWR Stress Carosion No
components - steel &[> 140‘F Cracking,” and Chapter XI1.M2, "Waler
irl Chemistry,” for BWR water in
e BWRVIP-29 (EPR! TR-103515)
D2.4-a | Heat exchangers (RHR and Carbon Demineralized | Loss of material/ { Chapter Xi.M20, “Open-Cycle Coolmg No R
JLPCi) (serviced by open-cycle |steel, ... wateronone | General(carbon [Water System” . N
cooling water) stainless | side; open- steel only), pitting,
D2.4.1 Tubes steel cycle cooling | crevice, and -
D242 Tubesheet water (raw mncroblologlcally
D243 Channel head water) onthe |influenced,
D244 Shelt lotherside - .{corrosion, and A .
o N ) biofoulinQ




\' Engineered Safety Features
D2. Emergency Core Cooling system (Boiling Water Reactor) -
- by
Structure and/or Aging Effect/ Further
Item Component Material { Environment Mechanism-: | ~Aging Management Program {AMP) [ Evaluation
Heat exchanger shell (serviced | Carbon Open-cyde Loss of material: - | Chapter XI.M20, “Open-Cycle Cooling No
by open-cycle cooling water) steel cooling water i Water System*®
{raw water) 33, “ar

Heat exchanger tubes Slainless | Open-cyde Loss of material Chapter XIM20, *Open-Cycle Cooling No
{serviced by open-cycle cooling | steel cooling water ks Water Syslem
water) {raw water)

D2.4-b | Heat exchangers (RHR and .} Carbon ;. ‘| Demineralized Buidu of deposnl Chapter X1.M20, “Open-Cycle Cool
LPCI) (serviced by open-cycle sleel, . “jwateron one -" | Biofoul ! |ng ) Waler System
cooling water) | ‘| stainless - |slde;open. © i [ A - oy

D2.4.1 Tubes ", - R _j steel - cycle cooling e -

o i e water (raw. | LR

B Jwatenyonthe |- L

R L -~ | other side 1 : R
Heat exchanger tubes Stainless | Open-cycla -, N Chapter XI M20 'Open-Cyde Cooling No
{serviced by open-cycle cooling sleel . %] cooling watel_". L Water System®
water) 77| (raw water) i °F ‘
Heat exchanger tubes smamless Treated waler +] Fouling Chapter X1.M20, “Open-Cycle Cooling No
{serviced by open-cycle cooling | steel it 2 Water System”
water) S Al i

D2.4-¢ | Heat exchangers (RHR and . -] Carbon - Demineralized ‘| Loss of material/ -

LPCI) (serviced by dosed-cyc!e steel, wateronone | General (mrbon -
cooling water) - stainless | side; closed-, * | steel bly), pitling, |

D2.41 | Tubes - “|steel - = feycle cooling | dnd crevic

D242 | Tubesheet _ - | waler (treated

D2.4.3 Channel head ,Jwater)on lhe

D2.44 | Sheh . °- . 2| other sidée .= : S ; A E
Heat exchanger shell (serviced Carbon ;2 | Closed-cycle |Lossof material | Chapter XI M21 ‘Closed -Cycle Coolmg No
by closed-cycle coaling’ water) steel .- | cooling water Water System*

Heat exchanger tubes = Stainles: Closed-cycle |Lossof material | Chapter X1.M21, “Closed-Cycle Cooling |No
(serviced by closed-cycle **a::| steel cooling water Water System®
cooling water) 3 -
v Engineered Safety Features
D2. Emergency Core Cooling system (Bolling Water Reactor) o7,
2L
Structure andlor Aglng Eﬂ'ecu i N Further
ftem Component Material | Environment 4 “".Aglng Management Program (AMP) Evaluatio

D2.5a |Drywell and suppression ;| Carbon Ar . a|Lossof malerlall -=| A ptant-specific agnng management < 3
chamber spray syslem steel - Genefal corrosion program isto ated. ¢

D251 Piping and fittings” ’ : A

D252 Flow orifice ) s

0253 | Headers® o B A R

D254 Spray nozzles B IR G , ? . :
Piping and componenls ln!ernal Carbon Ambient planl Loss of malerlaV ¢ A plant-specnf C aglng managemenl Yes, plant
surfaces steel air Geners! con'ogibf program s to be evaluated. specific

environment ST L2
Piping and components Carbon Am!:»ent plant |Lossof material/ | A plant-specific aging management | Yes, plant
external surfaces and bolting steel alr "Hiiniw, General com)slon program is to be evaluated. specific
‘__ i .?—‘

D2.5-b | Drywell and suppresslon s ? ; | A_plant-specific aging manag
chamber spray system . n'ls 1o be evaluated.

D251 Piping and fitlings .

D2.52 | Flow Drlﬁce Do - -

D253 | Headers:” . L ) :

D254 Spray noz2les . SRR BN - 3 EN T, e Lo e 5
Drywell and suppress»on Amblent planl Pluggmg ol now A plant-specific aging management Yes, planl
chamber spray system (inlernal alres.c.., orifice and spray | program s to be evaluated. specific
surfaces environmen nozzles/

Flow orifice
Spray noz2les

Géneral corrosion




v Engineered Safety Features
E. Carbon Steel Components
Structure and/or Aging Effecu Further
tem Component Material Environment Mechanism ., |*Aging Management Program (AMP) | Evaluation
E.1-a | Carbon steel components Carbon _ .| Alr, leaking . -3} Loss of malerial/ L Ch pteer 110, "Boric Acid Corrosion™, |No = 7~
(PWRs) ‘| stee, low- and drlpgﬂng 3 i ol IR,
E.1.1 External surfaces anoy sleel chémica lly ’
| treated * b
borated wate.r. °
-, fup to 340* C
. i} {644°F) < : 9 R
Piping and components Carbon Air, Chapter X1.M10, “Boric Aud COrrosnon No
extemal surfaces and bolling steel leaking
chemically,
treated 1747
borated wafé,
E.1-b | Carbon steel components - Carbon ..»3.] Alr, moistu[e., Aplant-specxﬁc 2aging management .- : | Yes, plant .
(PWRs and BWRs) v steel, low- 1| and humtduty | program’Is 1o be evaluate specific .
E.1.1 External surfaces anoy s:eel <100°C".: P
; . 33 (12 R .' o : A DA
Piping and components Carbon Ambient plant | Loss of material/ | A plant-specific aging management Yes, plant
externa! surfaces and bolling sleel air =t General corrosion | program is to be evaluated. specific
environment k&8
E.2-a {Closurebolting . .:.. i Carbon 2] Alr, molsture, ~] Loss of material/..; Chap!eer.M18:;Boltlng Integrity’.
E21 In high-pressure or high-" ;| steed, low humidity, « and General corro‘slo =24y
"_temperature sys!ems -’ aﬂoﬁleel { leaking fluid * : Ry
Closure boiting : | Ca Alr, rnois!ure Loss of material/
In high-pressure or. high- stee] - = humidity, and | General corrosion
temperature systems i leaking fluld
E.2-b | Closure boiting Carbon ».'{ Alr, molsture. Crack initiation ; : | No R
E.2.1 In high-pressute or hlgh- A t] &nd growth/ .-

temperature systems

4] Cydic loading

EIFN AN slress corrosion X

- e § . cracking"f. y 1 R
Closure belting Carbon ;< | Air, moislure Cracking Chapter X.| M18 “Bolting Imegrltr No

In high-pressure or high- sleel 5* humidity, and

temperature systems ot leaking fluid




Attachment 2 Restructured ESF Tables Page 1 0of4
Structure andlor -Aging Effect Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation
5 Buried and partially buried | Stainless Soll, 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
| mélstire and waler can egress under the
= Htank due to cracking of the perimeter seat
.. | from weathering.
18 Closure bolting Carbon steel { Alr, moisture, Loss of material” | Chapter XI.M18, “Bolting Integrity” No
In high-pressure or high- humidity, and General corrosion wE
temperature sysiems leaking fluid L e
18 Closure botting Carbon steel | Ar, moisture, Cracking - .{ Chapter X1.M18, “Bolling Integrity” No
. In high-pressure of high- humidity, and . ’ :
temperature systems leaking fluid s’

9 Drywell and suppression Carbon steel | 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 nozzles! Pl

Flow orifice , General corrosion - .
Spray nozzles : . !

7 Elastomer seals Elastomer Ambient plant air Hardening and . | A plant-specific aging management Yes, plant

ervironment loss of strength | program is to be evaluated. specific

7 Elastomer seals Elastomer Occasbnal Hardening and A plant-specific aging management Yes, plant

T exposure to moist |loss'of strength program s fo be evaluated. specific
C o t)air XS

14 General piping and Carbon steel §team_>,220'F Loss of matenall Chapter X1.M17, “Flow-Accelerated No

components s+ 7L Lue .| Floweacceleraled | Corrosion®
N AR e " " %] corrosion .
3 General piping and Carbon steel | Treated water Loss of material Chapter X1.M2, "Water Chemistry,” for Yes,
components B R BWR water in BWRVIP-29 (EPRI TR- - | detection of
. 103515) aging effects
istobe

The AMP Is to be augmented by verifying | evaluated

- the effectiveness of water chemistry

: control. See Chapter X1.M32, “One-Time
Inspection,” for an acceptable verification

oo program.
14 General piping and Carbon steel | Trealed water Loss of maleriall | Chapter X).M17, “Flow-Acceleraled No
components Flow-accelerated | Corrosion®
corrosion
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Structure and/or Aging Effect! Further
Item Component Material Environment Mechanism Aging Management Program {AMP) Evaluation
1 General piping and Carbon steel | Treated water > Cumulative fatigue | Fatigue Is a time-limited aging analys!s Yes,
components 220°F damage (TLAA) fo be evaluated for the period of | TLAA
extended operation. See the Standard
. Reylew Plan, Section 4.3, "Metal Fatigue®
Jdtor acceplable methods for meeting the
- _{requirements of 10 CFR 54.21(c).

1 General piping and Cast Treated borated Loss of fracture - { Chapter XL.M12, “Thermal Aging No
components austenitic waler > 482°F toughness/’ Embrittlement of Cast Austenitic Stainless

stainless Thermal aging Sleel (CASS)
steel embxittiement

1 General piping and Cast Treated water > Loss of fracture  _| Chapter X1.M12, “T] hermal Aging No
componenls austenitic 4B82°F toughness/ - .| Embrittlement of Cast Austenitic Stainless

stainless Therma! aging Steel (CASS)”
steel . embyitllement

15 General piping and Stainless Treated borated v - | Cracking Chapter X1.M2, “Water Chemistry,” fos No
components steel water > 140°F " ., PWR primary water in EPR! TR-105714

1 General piping and Stainless Treated borated . Oumu!anve fatigue | Fatigue s a lime-limited aging analysis Yes,
components steel waler > 270°F damage . (TLAA) to be evaluated for the period of TLAA

. .| extended operation. See Ihe Standard
Review Plan, Section 4.3, "Metal Fatigue®
. for acceptatie methods for meeting the
. L * requirements of 10 CFR 54.21(c).
2,4 General piping and Stainless .| Treated water Loss of material Chapter XI.M2, "Water Chemistry,” for Yes,
and 5 }components steel |- o - BWR water in BWRVIP-29 (EPRI TR~ detection of
T . 103515) aging effects
;. Islobe
The AMP Is to be augmented by verifying | evaluated
: the effecliveness of water chemistry
. ': control. See Chapter XLM32, “One-Time
h - Inspection,” for an acceptable verification
L program.

16 General piping and Stainless Treated water > Cracking Chapter X1.M7, “BWR Stress Corrosion No

components steel 140°F Cracking,” and Chapter XI.M2, "Water
i ° Chemisiry,” for BWR waler In
BWRVIP-29 (EPRI TR-103515)
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Structure and/or Aging Effect/ Further
ftem Component Matarial Environment Mechanism Aglng Management Program (AMP) Evaluation
1 General piping and Stainless Trealed water > Cumulative fatigue | Fatigue s a time-limited aging analysis Yes,
components stee 270°F damage (TLM} 10 be evaluated for the period of TLAA
extended operation. See the Standard
. Reviqw Plan, Section 4.3, *"Metal Faligue®
¥ for acteptable methods for meeting the
R | requiréménts of 10 CFR 54.21(c).
13 Heat exchanger shell Carbon steel | Closed-cycle Loss of material ‘| Chapter X1 M21, "Closed-Cycle Cooling No
{serviced by closed-cycle . cooling water T Iwater Syslem
cooling waler) LT
12 Heat exchanger shell Carbon steel | Open-cycle cooling [ Loss of material "] Chapter X1.M20, ‘Open—Cycle Cooling No
(serviced by open-cycle waler (raw water) TRt i} Water System® ;:'_
cooling water) IR
13 Heat exchanger tubes Stainless Closed-cycle Loss of materlat; Chapler X1.M21, "Closed-Cycle Cooling No
(serviced by closed-cycle | steel cooling water .. . "Gt Water System®
cooling water) o vee Al
12 Heat exchanger tubes Stainless Open-cydle cooting | Loss of materiat ChapterXI M20, “Open-Cycle Cooling No
(serviced by open-cycle steel walef (rawwater) | ' - Waler System”
coofing water) ) Vo,
12 Heat exchanger tubes Stainless Open-cyde cocling | Fouling Cein Chapler X1.M20, “Open-Cycle Cocling No
(serviced by open-cycle steel . wale (raw water) .- - | Water System®
cooling water) o a3
12 Heal exchanger tubes Slainless N Treated borated Fouling Chapter X1.M20, *Open-Cycle Cooling No
(serviced by open-cycle steel ¢ ™ "y Water System®
cooling water) " e
12 Heat exchanger tubes Slaln!ess Fouling Chapter X1.M20, "Open-Cydle Coocling No
(serviced by open-cycle .: : Lo Water System”
cooling water) A
8 Orifice (miniflow ,i] Jreated borated Loss of materiaV | A plant-specific aging management Yes, plant
recirculation) waler : Erosion program Is fo be evaluated for erosion of | specific
el the orifice due to extended use of the
-y centrifugal HPSI pump for normal
of charging. See LER 50-275/94-023 for
N - 4t evidence of erosion.
6 and | Piping and components Carbop}teel Ambient plant air | Loss of materiaV A plant-specific aging managemenl Yes, plant
10 external surfaces ¥ Ty...-| envirconment General corrosion | program Is to be evaluated. specific
17 Piping and components Carbon stee! | Alr, Loss of materiaV/ Chapter X1.M10, “Boric Acid Corrosion™ No
external surfaces and leaking chemically | Boric acid
bolting treated borated corrosion
waler
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Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation
Jor Piping and components Carbon steel | Ambient plant alr | Loss of material/ A planl-spec:ﬁc aging management Yes, plant
10 external surfaces and envionment General corrosion pu;gvam 'Is 1o be evaluated. specific
bolting =31
Jor Piping and components Carbon steel | Ambient plant air | Loss of materiall _['A plant-specific aging management Yes, plant
10 intemal surfaces environment General cofrosion i program Is to be evaluated.. specific
3 Piping and components Carbon steel | Occasional Loss of material 1. | A plant-Specific aging management Yes, plant
internal surfaces exposure to moist | General corrpsion | program i5’ |obe evaluated. specific
air il ~ i,
3 and | Piping and components Carbon steel | Treated or raw Loss of material A plant-specific | agmg management Yes, plant
6 internal surfaces water, liquid waste : +| program Is to be eva!ua{'ed See IN 85-30 | specific
..| for evidence of mu:robnologucally
;| influenced corrosion.
6 Piping and components Stainless Treated of raw A plant-specific aging management Yes, plant
inlemal surfaces steel water, liquid waste .| program is 1o be evaluated. See IN 85-30 | specific
’ 3| for evidence of microbiclogically
\nﬁuenced corrosion. :
ﬂ l
Sugqgested ESF Table Additions
General piping and Carbon §lee| None None na
components RO .
General piping and Copper alloy™] A MNone ¢~ None na
components . -
General piping and .| Copper-alloy None hd None n/a
components o= T3 :
General piping and None None na
components S L LA
General piping and Nitrogen None None na
components *, .
Generat piping and Treated borated Loss of material Chapter XI.M2, “Water Chemistry,” for No
components waler PWR primary water in EPRI TR-105714




