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Objective of Proposed Changes

* Incorporate lessons learned and past precedent
review results to:

- Improve the efficiency of the licensee's comparison of
plant specific aging management review results with the
generic results in NUREG-1 801, and,

- Improve the efficiency of the NRC's comparison of
generic results in NUREG-1 801 with the plant specific
results in the license renewal application



Changes to Suit Table Specific Needs

* Reactor Vessel / RCS Tables
- Simplify the materials and environments of vessel and internals tables
- Restructuring the reactor coolant system and steam generator tables
- Adding MEAP combinations established by precedents

* Non-class 1 Mechanical Systems Tables

- Restructuring all system tables

- Adding MEAP combinations established by precedents

* Electrical Systems Tables
- Adding MEAP combinations established by precedents

* Structures Tables
- Adding MEAP combinations established by precedents



Restructuring Part 1 - Restate Table Rows

Each Row of Tables Restated
- Documented in "Proposed Changes to NUREG-1801 Mechanical, Systems

Tables" - Attachment 1
- One or more new rows for each existing NUREG-1801 row
- NUREG-1801 'rows shaded, new rows un-shaded
- New technical criteria hyper-linked to bases for criteria



Restructuring Part 1 - Restate Table Rows

Minimize List of Specific Components

- Aging effects and programs for a material and environment
combination are generally independent of the component type

- Some complex component configurations, such as heat
exchangers and reactor internals, can lead to aging effects that
would not occur or matter in other less complex configurations

- Components are listed generally, specific components are listed
only where necessary to accommodate a different aging effect or
program

- Generalized components focus comparison on MEAP combination
rather than component
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Restructuring Part 1 - Restate Table Rows

Consolidate Materials

- Material types limited to those that are susceptible to different
aging effects

- Material types are grouped into general types

- Specific material types used only when susceptible to a unique
aging effect

- Composite materials (e.g., carbon steel clad with stainless steel)
are listed separately unless the aging effect, such as fatigue,
would apply to the composite material

- Generally, only one material listed per line
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Restructuring Part I - Restate Table Rows

* Use Consistent Environments

- Environments revised to identify the pertinent aspects that
influence the aging effects applicable to the material

- Environments identify the general chemical content (e.g., treated
borated water) and if necessary, a temperature range that
determines the applicability of aging effects

- Table of environment descriptions provided
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Restructuring Part 1 - Restate Table Rows

Simplify Aging Effects

- Aging mechanisms are considered during the plant AMR, but the
results are usually reported in terms of aging effects alone

- Aging mechanisms used to qualify an aging effect only where the
particular mechanism is important to the selection of the aging
management program
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Restructuring Part 2 - Consolidate

* Current NUREG-1801 rows (shaded) deleted

* Revised rows of all systems within supergroup (RCS, ESF, Auxiliary,
and S&PC Systems) combined

* Rows sorted

* Duplicate entries deleted

* Documented in Attachment 2



Addition of New MEAP Combinations

* Add MEAP combinations that are common to most applications

* Combinations with different materials or environments than those
currently in NUREG-1 801

* Some combinations have no aging effects

* The AMR process requires plants to evaluate such combinations
whetherthey are included in NUREG-1 801 or' not

* Most already addressed by an approved application

* Examples in Attachment 3



Addition of New Program

* Visual inspection of systems (e.g., system walkdown or system
monitoring programs) commonly used to monitor loss of material

* NUREG-1801 could include the minimum set of elements of an
acceptable generic program to visually monitor systems

* Without incorporation into the tables, benefit would be in review of
Appendix B description of "consistent" program

* Program could be incorporated by replacing appropriate "plant
specific" listings currently in NUREG
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1. Introduction

As part of the AMR results presented in Tables 3.x.2-y of recently completed license renewal
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 results have been 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-1 801 AMR results was low, particularly for the non-class 1 mechanical systems.

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 renewal applications and NUREG-
1801 which should reduce the NRC review time required for the applications.

2. Overview of Changes

Several changes are proposed to achieve the objective. The changes proposed vary for different
chapters of the NUREG, depending on the suitability of the current tables for comparisons. -The
types of changes proposed for the NUREG-1801, Volume 2 tables, is described below.

ESF. Auxiliary, and Steam and Power Conversion Systems. Chapters V, VII and Vill

Comparisons of the non-class 1 mechanical system AMR results are the most difficult. These
systems include the majority of the components evaluated and the broadest range of material and
environment combinations: The corresponding NUREG tables address many (but by no means all)
components but contain relatively few material and environment combinations for those
components. Proposed changes to the non-class 1 mechanical systems tables include:

* Restructuring the NUREG tables to maximize the use of the AMR results currently presented in
the tables (see Section 3).

* Adding material, environment, aging effect and program (MEAP) combinations established by
precedents from earlier applications (see Section 4).

Reactor Vessel. Internals, and Reactor Coolant System. Chapter IV

The NUREG tables for reactor vessels and internals include significantly more detail than the non-
class 1 tables. The tables for the reactor coolant system and steam generators are less detailed
than the vessel and internals tables but are still more suitable for comparisons than the non-class 1
system tables. Proposed changes to the NUREG Chapter IV tables include:

* Simplifying the materials and environments descriptions in the vessel and internals tables (see
Sections 3.3 and 3.4) - ; -

* Restructuring the reactor coolant system and stearri generator tables to maximize the use of
the AMR results currently presented in the tables (see Section 3).

* Adding MEAP combinations established by precedents to all Chapter IV tables(see Section 4).

3/5/2004
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Containment Structures, and Structures and Component Supports, Chapters II and IlIl

The comparison of structural AMR results has been much better than the mechanical comparisons,
primarily because the focus of the structural reviews is more on commodities than on specific
components. Although the structural tables in NUREG-1801 can be awkward to use, with criteria
for different materials and environments combined in the aging management programs column, the
tables generally permit comparisons: however, the NUREG should address a broader range of
materials. Proposed changes to the NUREG Chapters II and IlIl tables include:

* Adding MEAP combinations established by precedents (see Section 4).

Electrical Components, Chapter VI

Like structures, the electrical reviews are primarily commodity based and comparisons of AMR
results are generally acceptable. Additional materials should also be added to the NUREG
electrical tables. Proposed changes to the NUREG Chapter VI tables include:

* Adding MEAP combinations established by precedents (see Section 4).

3. Restructuring of NUREG-1801 AMR Results

For the NUREG-1 801 AMR results of the mechanical systems, other than the reactor vessel and
internals, 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. Plant
AMR results are generally presented for component types with a single material exposed to a
single environment. Making a match with the NUREG-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 align the results more closely with those presented in the standard license
renewal application format.

3.1 Proposed Restructuring

The restructuring of the NUREG-1801 mechanical systems tables (other than the reactor vessel
and internals tables) is not intended to alter the generic AMR results. The intent is to clarify those
results and extend the lessons learned to cover a broader range of results found in a typical plant
AMR. Some new technical criteria, such as temperature thresholds for aging effects in common
use by the industry, are added to further clarify applicability of the results. The bases for these
new criteria are provided as part of the documentation for the proposed changes.

The documentation for the proposed changes is in two parts. In the first part, Attachment 1,
Proposed Changes to NUREG-1 801 Mechanical Systems Tables, each row of the 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 modified tables, the shaded rows are
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from the existing NUREG-1801 table; the un-shaded row(s) beneath each shaded row is a
standardized presentation that maintains the essential information of the AMR. The changes to the
components, materials, environment and aging effects are described in more detail in Sections 3.2
through 3.5 below. Where the proposed change may include a new technical criterion, a hyperlink
(in blue text) leads to the bases for the criterion. Additional explanation or commentary on the
interpretation of a given line of the tables is provided as a comment in the Word document.

In the second part, Restructured Mechanical Systems Tables (see Attachment 2), the revised rows
from the tables have been copied to a new document, sorted by component, material and
environment, and all duplicate rows have been eliminated. The resulting table 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 1 of NUREG-1801. In the
restructured tables, the first column contains 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.

3.2 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 as piping 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 only be applied 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 heading.

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 components and component types will still have to
be listed separately. The objective should be to list components as generally as possible, listing
specific components only where necessary to accommodate a different aging effect or aging
management program.

3.3 Consolidate 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
unless the aging effect, such as fatigue, would apply to the composite material. Otherwise, each
material of a composite should be evaluated separately with its respective environment. For
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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.

Multiple materials may be listed in a single entry provided the aging effect and program are the
same for all materials.

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, copper nickel and

other alloys, brass/bronze
<15% Zn, Aluminum bronze >
8% Al

Carbon steel Carbon steel, low alloy steel,
cast iron (other than gray cast
iron)

Cast austenitic stainless steel
Copper alloy < 15 % Zn Copper, copper nickel and

other alloys, brass/bronze
<15% Zn, Aluminum bronze <
8% Al

Elastomers rubber, EPT, EPDM, viton,
vitril, neoprene, Silicone
elastomer, etc.

Galvanized steel
Glass
Gray cast iron
Masonry block
Soils
Nickel-based alloy Alloy 600, inconel
Porcelain
Reinforced concrete
Stainless steel Wrought Austenitic SS
Titanium alloy

3.4 Use Consistent Environments

The environments listed in NUREG-1801 describe those typically found in the systems being
reviewed. These should 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 following sample table, the possible range of treated water chemistries is represented by two
environments (treated water and treated borated water) with a range of temperatures. This
simplified list of treated water environments may be used to report AMR results if the specific water
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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 (IntlExt) should identify whether the component
surface is an internal or external surface. This information is important because it indicates the
applicability of direct visual observation of the surface for aging management. For the remaining
environments, this distinction need not be made since the environment must be internal to some
barrier that precludes direct observation of the surface..

Environment Description
Air - indoor (Int/Ext) Indoor air on systems with temperatures higher than the dew

point
Air with boric acid leakage Air and untreated borated water leakage on indoor or outdoor
(IntVExt) systems with temperatures above or below the dew point
Air - outdoor (Int/Ext) Exposed to air and local weather conditions
Condensation (Int/Ext) Air and condensation on surfaces of indoor systems with

temperatures below the dew point - for exterior surfaces,
condensation is considered untreated water due to potential
for surface contamination

Condensation with boric acid Air and condensation with boric acid on surfaces of indoor
(Int/Ext) systems with temperatures below the dew point -

condensation is considered untreated water due to potential
-_ for surface contamination

Gas' 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 >1400F Raw untreated fresh or salt water above SCC threshold for

stainless steel
Fuel oil Fuel oil used for combustion engines
Lubricating oil 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 >2200F Steam above the thermal fatigue threshold for carbon steel,

subject to secondary plant water chemistry program
Steam >270OF Steam above the thermal fatigue threshold for stainless steel,

_subject to secondaryplant water chemistry program
Treated air Air that is dried and filtered
Treated borated water Treated water with boric acid
Treated borated water >1400F Treated water with boric acid above SCC threshold for

_ stainless steel
Treated borated water >2700F 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 demineralized water
Treated water >1400F Treated water above SCC threshold for stainless steel
Treated water >220OF Treated water above thermal fatigue threshold for carbon

steel
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Environment Description
Treated water >2700F Treated water above thermal fatigue threshold for stainless

steel
Treated water >4820F Treated water above thermal embrittlement threshold for

CASS
Reactor coolant Primary water in the reactor coolant system and connected

systems at or near full operating temperature
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

3.5 Simplify AginQ Effects

NUREG-1801 lists aging effects along with one or more aging mechanisms. The aging
mechanisms, while useful to describe the considerations used in the generic aging management
review, are generally not useful when comparing the plant AMR results to the NUREG-1801
results. Although aging mechanisms are considered during the plant AMR, the results are reported
in terms of aging effects. The suitability of an aging management program is determined primarily
on its ability to detect or prevent the overall aging effect rather than the individual aging
mechanism.

An aging mechanism should be used to qualify an aging effect only where the particular
mechanism will result in a different aging management program for a given component. For
example, loss of material may be managed by a water chemistry program, while loss of material
due to flow accelerated corrosion requires a separate program. Aging mechanisms in the
proposed changes have been reduced to those necessary to support the choice of aging
management program.

4. Additional Changes

In addition to the restructuring of the mechanical systems tables, all of the NUREG-1801 tables
would benefit from the addition of MEAP combinations that are common to most applications,
including those that have already been reviewed. Of particular interest are those with different
materials or environments than those currently in NUREG-1801. 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. Attachment 3 lists a few such additions.

Another way to reduce the application review effort would be to identify the minimum set of
elements of an acceptable generic program to visually monitor systems. This type of aging
management program (called system monitoring, system walkdown, etc.) is widely used to monitor
systems for loss of material. It would not have to be incorporated into the restructured tables do
provide some benefit, since the Appendix B descriptions of such programs consistent with the
NUREG elements, would require less review. However, it could be incorporated by replacing some
programs currently identified as plant specific.
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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 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-
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.

To demonstrate one possible approach to the restructuring, the mechanical systems tables of NUREG-1801, Volume 2, have been
modified. Each row of the mechanical systems 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. The shaded 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
information of the AMR. Where the basis for the proposed change may not be self evident, additional explanation is provided by
comment fields or by linked text (links in blue font).

Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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IV Reactor Vessel, Internals, and Reactor Coolant System
C1. Reactor Coolant Pressure Boundary (Boiling Water Reactor)

(Later)

Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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IV Reactor Vessel, Internals, and Reactor Coolant System
C2. Renactnr Colntrnt Svstm and Connnented Iines {Pressiri7zd Watear Reantnr

Structure andlor Aging Effect/ Further

Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

C2.1-a, Reactor coolant system, - Stainless . Chemically,_., Cumulative , - - Fatigue Is a time-limited aging analysis : Yes,:a-
'i- m. piping and fittings . steel; cast treated-' - , fatigue damage/:.- (TLM) tobe performed for'the period of TLAA-

C2.1.1 '<- Co ldleg"' . j'-'*;. austeniti;'& borated water' Fatigue .' :- ' extended operation,'and, for Class 1 . -I . -

C2.1.2 ' Hot leg,' : .':.' stainless ti: to'340C'*' ,* , ,omponents, environmental effects or i o

' steel, carbon; (644TF). -; - fatigue are to be addressed. See the ''I

'' .:-': ' -'-;,---* , steelwith:. .. -. :' '" , - :Standard Review Plan, Section 4.: . ' -'

stainless steel -A - "Metal Fatigue,' for acceptable methods. -; ' '
cladding-� for r ing ng the requirerments of

. . -- - ''' ''.; < :, :-'.' .:': .See Chapte rX.M1of this report for:''',:
d -ir .dmeeting the requirements of'i

.__ ._ *.*-- '- . -' -. -. (.x : ; 10 CFR 54.21 (c)(1)(iiiV" '' x -nd_:_-_-, :

Class 1 piping, fittings and Stainless Reactor Cumulative Fatigue is a time-limited aging analysis Yes,
components steel, cast coolant fatigue damage (TLAA) to be performed for the period of TLAA

austenitic '- . extended operation, and, for Class 1
stainless componentsenvironmental effects onr
steel, carbon fatigue are to be addressed. See the
steel with Standard Review Plan, Section 4.3
nickel-alloy or "Metal Fatigue," for acceptable methods
stainless steel for meeting the requirements of
cladding, 10 CFR 54.21 (c)(1)(i) and (ii), and for
nickel-alloy addressing environmental effects on

fatigue.

See Chapter X.M1 of this report for
meeting the requirements of
10 CFR 54.21 (c)(1)(iii).
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IV Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor)

Structure and/or Aging Effect/ FurtherItem Component Material Environment Mechanism Aging Management Program (AMP) EvaluationC2.1b-b Reactor coolant systems ,'' Surge line;-.-I Chemically-_ Cumulative .-. _'- Fatigue is a time-limited aging analysisf' Yes, .-. - piping and fittings . ' stainless . .>' treated .fatigue damage (TLAA) to be performed for the period of, TLAA'C2.1.3 Surge'line .' .. '. steel, cast borated water.: Fatigue>'a..- extended operation, and, for-Class IC2.1.4 Spray line austenitic"'. up to 340C -- .- components, environmental effects on.
stainless . (644F);,,1;,`, - .' 1 fatigue are to be addressed. See'te.--,
'steel;'spray . ' : . ...' Standard Review Plan, Section 4.3
line: stainless*; - .66 ; ;V t - y,< ,cepab methods.-,,
steel' for meeting the requirements of

10 CFR 54.21(c)(1)(i) and (ii), and for,
.addressing environmental effects on

See Chapter X.MI of this report for..
,'imeeting the requirements of

__________-;;;;_- 10 CFR 54.21 (c)(1)(iii).:::
Class 1 piping, fittings and Stainless Reactor Cumulative Fatigue is a time-limited aging analysis Yes,components steel, cast coolant fatigue damage (TLAA) to be performed for the period of TLAAaustenitic extended operation, and, for Class 1

stainless components, environmental effects onsteel, carbon fatigue are to be addressed. See the
steel with Standard Review Plan, Section 4.3
nickel-alloy or 'Metal Fatigue,' for acceptable methods
stainless steel for meeting the requirements of
cladding, 10 CFR 54.21(c)(1)(i) and (ii), and for
nickel-alloy addressing environmental effects on

fatigue.

See Chapter X.M1 of this report for
meeting the requirements of
10 CFR 54,21(c)(1)(iii).
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IV Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Conlant Svstem and Connected Llnes {Pressurized Water Reactor)

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

C2.1-c; Reactor coolant system Stainless -. Chemically; Crack initiation Chapter XI.M1, 'ASME Section Xl- No --
_ pipirig anrd fittings - -- *>1. ste-el,+i` . treated-{' d _6d-grdwthI:-i* -, lnfservice'lnspecti6n,Subsections IWB,
C2.1.1 ,Cold leg -, stainless steel borated water Stress corrosion^. IWC, and IWD, for Class 1 components -
C2.1.2 . Hot leg *i- : cladding on.:- up to 340'C:. cracking .;- and' .:
C2:1.3I. lSur iine -- ., carbon steel (6440F) ; (stainless steel -,--
C2.1.4 Sprayline- ;.; -, ;. ,:: ., ., piping), ; ' Chapter XL.M2, Water Chemistry, for.. .
._____ :_ _ __ -_________ ; --- **-.cyclic loading -- PWR primary water in EPRI TR-1 05714 i_,_.;_--
36 Class 1 piping, fittings and Stainless Reactor Cracking Chapter XI.M1, ASME Section Xi No

components steel, carbon coolant Inservice Inspection, Subsections IWB,
steel with IWC, and IWD,- for Class 1 components
stainless steel and
cladding

Chapter Xl.M2, Water Chemistry, for
PWR primarywater in EPRI TR-105714

C2.1-dc Reactor coolant system Carbon steel-. Air; leaking, Loss of material/. Chapter Xl.M10,b Boric Acid Corrosion N -N, -
- - pipin and fittirgs *' -- :: *chemically, Boric acid'-

C2;.1-- ;Cold ltreated:.-;- cor f-ionof
C2.12-- 9'Hot leg (extemal%- i- b:-:rated wateri e6temalsurfaces--
' s 2; < *-Isurface's) -- '.-!.*-'i -

38 Piping and components Carbon steel Air with boric Loss of material/ Chapter Xl.M10, "Boric Acid Corrosion No
external surfaces and acid leakage Boric acid
bolting (Ext) corrosion

Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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IV Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

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

C2.1ie; Reactor coolant system e CastyI Crack initiation Monitoring and control of primarywater . Yes, plantv
piping and fittings'- . austenitic:' treatedr.-K., and gowthU <-i chemistry in accordance with the.> ' -' . specific '

C2.1,1: 2- Cold leg.; - stainless steel borat6d water Stress corrosion:-' guidelines in EPRI TR-1057.14 (Rev. 3 or
C2.1 .2 - Hot leg. up to 340C' cracking later revisions or update) minimize the

C213 ug ln 64 )potential of SCC,'and material selection
according~to the,NUREG.-0.313. Rev. 2
gutdelines of.=0.035%.qand,5/
fermte has, reduced susceptibility to SCC.

For CASS -componen ts that do not meet.
- ,- . ,.either one of the above guidelines .'a

E, Z ; - , .the ab n --- *<,plant-specific aging mnanageme~nt
programiso be evauated.-The program is.

itoicue(a).adequate inspectio
- - methods to ensure detectono fcracks,

and (b) flaw evaluation methodolog for"
CASS components that are susceptible

___ ___ __ ___ __ ___ __ ___ __ ___ __ ___ _ ___ __ ___ _ ___ __ ___ __ to th rm al agin g m rittlem ent.
13 Class 1 piping, fittings and Cast Reactor Cracking Monitoring and control of primary water Yes, plant

components austenitic coolant chemistry in accordance with the specific
stainless steel guidelines in EPRI TR-105714 (Rev. 3 or

later revisions or update) minimize the
potential of SCC, and material selection
according to the NUREG-0313, Rev. 2
guidelines of =0.035% C and =7.5%
ferrite has reduced susceptibility to SCC.

For CASS components that do not meet
either one of the above guidelines, a
plant-specific aging management
program is to be evaluated. The program
is to include (a) adequate inspection
methods to ensure detection of cracks,
and (b) flaw evaluation methodology for
CASS components that are susceptible
to thermal aging embrittlement.

Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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Iv Reactor Vessel, Internals, and Reactor Coolant System
1-3 F0-*fnr -nnann. Cvtf.em And P nnn--- iA I In.. t.raee...tsad Wnfr D-nsnr-

* S1--* .FfM** -- , J.l - * --'*. . ---- I S.tI- _._........._

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

C2.1-f;_- Reactor coolant system, Cast .. - Chemically . Loss of fracture '. Chapter XI.M1 2.'Thermal Aging - No.-
'piping'and fittings:--; W a6stenitics'"* treated tdughnbss/'r: ;Embrittlementof CstAustenitic -r;

C21.1.- Cold-leg. ' . 7 *..':stainlesssteel botated water' Thermal aging - Stainless Steel (CASS),-

C2.1 2~ Hot-lei geie Gil;' .. .::- Upo4C emrtleet9 .... ': '..* °i

24 Class 1 piping, fittings and Cast Reactor Loss of fracture Chapter XI.M12, 'Thermal Aging No
components austenitic coolant toughness/ Embrittlement of Cast Austenitic

stainless steel Thermal aging Stainless Steel (CASS)"
C2__________:'Hot__I_ embrittlement _

. Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 315/2004
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IV Reactor Vessel, Internals, and Reactor Coolant System
C2. Rpartnr Coolant Ructam -anrl--nn .rAH in~ ;- o~l;r InAI P6-. ^

****VW VA..vaLVr naU.lLUd

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

C2.1 -g, .Reactor coolant system' Stainless steel Chemically Crack initiation ChapterXl.M1; -ASME Seciion'Xi.'L>' Yes,. -,treted; a nd growt -. Inservice Inspection ,'SubsectionsIWB, parametersC2.1.5*- RCS piping, fittings, and,.'.: borated water' Stress corrosion IWCand IWD,7 for Class 1 components- monitored/;..
branch connections less 4;Cupto340C' cracking termal and inspected.than NPS4-.-- 4nd (6 mechanical ,_- and

loading Chapter Xl.M2' Water Chemistry, fora- - detectionof-
PWR prmary water in EPRI TR-105714 aging effects

-are tobe'-..
Inspection in accordance with ASME evaluated
Section Xi does not reuire volumetric

t L examination of pipes less than NPS- 4.-A
plant-specific destructive examinaton or-
a nondestructive'examination(NDE) that
permits inspecti n of the inside surfaces
of the piping is to be conducted to

-~~ - ensure that cracking has not occurred -

and the com ponent intended functior will -be maintained during the extended',.,.,:;'
pe nod of opera on

The AMPs are to be'augmented by., .1..
*'verifying that service-induced weld
cracking is not occurring in the, small-'
bore piping less than NPS 4, including
pipe, fittings, and branch connections
See Chapter XLM32, One-Time.'
I~p~infr~ acceptable verification

Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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IV Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

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

7 Class 1 piping, fittings and Stainless steel Reactor Crack initiation Chapter XI.M1, 'ASME Section Xl Yes,
branch connections less coolant and growth/ - Inservice Inspection, Subsections IWB, parameters
than NPS 4 Stress corrosion IWC, and IWD,' for Class 1 components monitored/

cracking, thermal and inspected
and mechanical and
loading Chapter XL.M2, 'Water Chemistry,' for detection of

PWR primary water in EPRI TR-1 05714 aging effects
are to be

Inspection in accordance with ASME evaluated
Section Xl does not require volumetric
examination of pipes less than NPS 4. A
plant-specific destructive examination or
a nondestructive examination (NDE) that
permits inspection of the inside surfaces
of the piping is to be conducted to
ensure that cracking has not occurred
and the component intended function will
be maintained during the extended
period of operation.

The AMPs are to be augmented by
verifying that service-induced weld
cracking Is not occurring in the small-
bore piping less than NPS 4, including
pipe, fittings, and branch connections.
See Chapter XL.M32, 'One-Time
Inspection' for an acceptable verification
method. -

Proposed Changes to NUREG-1801 Mechanical Systems TablesAttachment I 315/2004
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IV Reactor Vessel, Internals, and Reactor Coolant System
C2_ Reactnr Cnolant RvrtArm and Cnnnarted ines (Preqssriznd Water Rnartnr)

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

C2.2-a.' Connected systems piping. Stainless steel Chemically.-. CumultFatigue is a time-limited aging analysis .- Yes,
a] and fi tretedti.g'Ž fatigue damageI.>' (TLA) to be performed forthe period'of; TLAA -:
C2.2.1 'Residual heat removal - .-- 7: borated water- Fatigue extended operation, and, for Class 1'
C2 C.2. - oreflood system;. .. up to 340 C components, environmental effects on-
C2.2.3 - High pressure injection (644 F). .'. ' fatigue are to be addressed. See the-

.syste:-; . '-. '' * Standard Review Plan, Section 4.3 :
C2.2.4 Chemical and volume 'MetaI atigue, for acceptable methods,'

conrtrol system . -- for meeting the requirements of
10 CFR 54.21 (c)(1)(i) and (ii) 'and for

-- addressing environmental eff ects on
*fatigue.K,,

-See Chapter X.M1 of this report for
meeting the requirements of

*.__-._ . .: _-.......- . 10 CFR 54.21 (c)(1)(iii). ____._-_;

1 Class 1 piping, fittings and Stainless Reactor Cumulative Fatigue is a time-limited aging analysis Yes,
components steel, cast coolant fatigue damage (TLAA) to be performed for the period of TLAA

austenitic extended operation, and, for Class 1
stainless components, environmental effects on
steel, carbon fatigue are to be addressed. See the
steel with Standard Review Plan, Section 4.3
nickel-alloy or 'Metal Fatigue,' for acceptable methods
stainless steel for meeting the requirements of
cladding, 10 CFR 54.21(c)(1)(i) and (ii), and for
nickel-alloy addressing environmental effects on

fatigue.

See Chapter X.M1 of this report for
meeting the requirements of
10 CFR 54.21(c)(1)(iii).
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Iv Reactor Vessel, Internals, and Reactor Coolant System
C 2 Rneactr rCnnolnt uvctam and Connercated I nes (Pressurized Water Retnro

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

C2.2-b Connected systems piping- Carbon steel.; Chemically,.:_. Cumulative--. Fatigue is a time-limited aging analysis ;. Yes,.,.
- . and fittings; d: - ;: -. with stainle~ss ted:3 .i.^ fatigue da ageI (TLAA)'td be ierf6rmed for the period of TLAAI

C2.2.5 ' Sampling system - steel cladding,' borated wter. Fatigu"e extirided operation, and, forClass .
C2.2.6 .-Drains and instrnument.: --' stainless steel up to 340 C components,'envirotfnintal effects on

lines (644 *F) - fatigue are be'addressed' See the' -
- :- StandardReview Plan; Section-4.3:

'Metal Fatigue, for acceptable methods
-- forl- meeting the requeriremets of

10 CFR 54.21 (c)(1 )(i) and (ii), and for"
* addressing environmental effets on

fatigue.;:. ' ' ;

See Ctiapter X.M1 of this rejport for,
.meeting therequirementsof

'_','___M_:;,'_-,_:-.'_Rae_, Or '10 CFR 54.21 (c)(1)(iii).'- -______
Class 1 piping. fittings and Stainless Reactor Cumulative Fatigue is a time-limited aging analysis Yes,
components steel, cast coolant fatigue damage (TLAA) to be performed for the period of TLAA

austenitic extended operation, and, for Class 1
stainless components, environmental effects on
steel, carbon fatigue are to be addressed. See the
steel with Slandard Review Plan, Section 4.3
nickel-alloy or 'Metal Fatigue,' for acceptable methods
stainless steel for meeting the requirements of
cladding, 10 CFR 54.21 (c)(1)(i) and (ii), and for
nickel-alloy addressing environmental effects on

fatigue.

See Chapter X.M1 of this report for
meeting the requirements of

. _ 10 CFR 54.21 (c)(1)(iii).
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IV Reactor Vessel, Internals, and Reactor Coolant System
Ar1 0A r~ - n lv - -c -r- -or-A Pon--- - - 1rA I - -rA -~ o c rsr %<Al-.-. r^r

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

C2.2-c-<- Connected systems piping Stainless Chemically. Cumulative- Fatigue isa time-limited aging analysis Yes,and ittngs &t,~ 4 stelcas7' e faaed<I.2. aigeisatielagandue damage/'V'. (TAA) to be performed for the period of' TLAA
C2.2.7- Nozzles and safe ends - austenitic borated water Fatigue . : extended operation, and, for Class 1 .

stainless steel up to 340C ! i cW ponents, environ ental effects on
. ' ... <7<: (644 F) : .. fatigue.are to be addressed. See the

. - -:.- - - --- - -;--'. .> .+ : '' ': ' . .. .. .Standard Review Plan, Section 4.3 -'
'Metal Fatigue,- for acceptable methods
for meetinig the requireet f
10 CFR 54.21 (c)(1)(i) and (ii), and for

:- addressing environmental effects on
fatigue..

See Chapter X.M1 of this report for' _',
meeting the requirementsof -. -.

'--.:__ A',:-. i ________;______ i -. :'r -:.r;,10 CFR 54.21(c)(1i)(iii):
Class 1 piping, fittings and Stainless Reactor Cumulative Fatigue is a time-limited aging analysis Yes,
components steel, cast coolant fatigue damage (TLAA) to be performed for the period of TLAA

austenitic extended operation, and, for Class 1
stainless components, environmental effects on
steel, carbon fatigue are to be addressed. See the
steel with Standard Review Plan, Section 4.3
nickel-alloy or 'Metal Fatigue,' for acceptable methods
stainless steel for meeting the requirements of
cladding, 10 CFR 54.21(c)(1)(i) and (ii), and for
nickel-alloy addressing environmental effects on

fatigue.

See Chapter X.M1 of this report for
meeting the requirements of
10 CFR 54.21(c)(1)(iii).

C2.2-d- Connected systems piping. Carbon steel, Airjleaking.::. Loss of matedall.: ChapterXl.M10, Boric Acid.Corrosion.;- No
and fittings chemically.L.vBorcacid''A

C2.2.5:; -Sampling -system t -

C2.2.6 '- Drains and instrument boratedwaterexternal surfaces-,'
_______ ; -;lines (extemal surtaces)*- ._ . ..',,.

Attachment I Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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lv Reactor Vessel, Internals, and Reactor Coolant System
C2. Reartnr Cnnlant Svstem and Connected Linns [Prossuriend Water Reactor)

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

38 Piping and components Carbon steel Air with boric Loss of material! Chapter Xl.MIO, "Boric Acid Corrosion" No
- extemal surfaces and' - . acid leakage ' Boric acid

bolting (Ext) corrosion
C2.2-e Connected systems piping . Cast. r. Chemically;-,:- Loss of fracture--., ChapterXl.M12, Thermal Aging No.,-

*and fittings - -' 'austenitic *- . treated toughnessW. - Embrittlenient of Cast Austenitic -:^.-;
C2.2.7 Nozles and safe ends, stainless steel bo at waer Thermalaing . Stainless Steel (CASS) ;':: -'- -

'.-. * ;-* ; upto 340C'' embrittlement:'
- '- .'-,,f_...-. . ( ' ''': > - ' -;. .6 -F -,

24 Class 1 piping, fittings and Cast Reactor Loss of fracture Chapter XI.M12, 'Thermal Aging No
components austenitic coolant toughness/ Embrittlement of Cast Austenitic

stainless steel Thermal aging Stainless Steel (CASS)'
embrittlement . -_.

C2.2-f .- Connected systems piping:- Stainless steel Chemically u Crack Initiation. Chapter XI.Ml, "ASME Section Xil No-.-.-
andfitings C' '.- - -- treated- ;' and growth! -; Inservice Is'pectlor Subsections IW B-'

C2.2.1':. Residual heat ren6Mval--' ' b'o'rated water Stress'corrosion .' IWC,'and'IWD* forClass 1'components'.
C2.2.2-. ;.Core flood system ' - Up to'340'C;, cracking-"^:: . and- - t: -.

*223- High pressure lnjection,. .(640F%:''*'C *systemi . Chapter XM. -Water.'64F' .. C a Cer eXmt for

C2;2.4 'Chemical'and volume' PWR prirnary water in EPRI TR:105714'_
*-contr system,.;.-.

C2;2.5'- .r'Sam'plings sstem. '';;: - ,-:.- .:. , -,;- -

C2.2.6 Drains-and instrument:
lnes- ~ Z_ -

C2.2.7 No'zles and'safend _ _' __ __ .__________

36 Class 1 piping, fittings and Stainless Reactor Cracking Chapter XI.M1, ASME Section Xl No
components steel, carbon coolant Inservice Inspection, Subsections IWB,

steel with IWC, and IWD,- for Class 1 components
stainless steel and
or nickel-alloy
cladding Chapter Xl.M2, Water Chemistry.' for

._ PWR primary water in EPRI TR-105714
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lv Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

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

C2.2-g . Connected systems piping Cast ' - Chemically - Crack initiation Monitoring and control of primary water Yes, plant
C 2 and fittings--': ' .--' austenitic _iX- treated:, and growth/;- l -.; chemistry in accordance with the - specific
C2 .2.7 .- Nozzles and safe ends stainless steel borated water Stress corrosion guidelines in EPRI;TR-105714 (Rev. 3 or

.,,.vv--'',',-,upto 340 C cracking - later revisions or update) minimize the
(644F) potential of SCC, and material selection

accordin.g. the NUREG_ Re3 R.e 2.'
guidelines of =0.035% C and =7.5/
fern-te has reduced ib lity to SCC -

For CASS components that do not meet
either one of the above'guidelines, a
plant-specificaging management -, -
program isto be evaluated. -The program

Z4 methods to ensure detection of caks
,- y<:* ;-:->~': :'.--- * -- ,;<.;;;::'-'- r :. .- and (b) faw evaluation methodology for,.'.. -

.,;, .; v ;l -* - '':'':---' *-:>>,,, , ts -*;-;AAScmoetthat are~susc eptile' * -
____________ .________ # ) ~ ; .- .. -. . vto thermal a in embrittlement. ________';

13 Class 1 piping, fittings and Cast Reactor Cracking Monitoring and control of primary water Yes, plant
components austenitic coolant chemistry in accordance with the specific

stainless steel guidelines in EPRI TR-105714 (Rev. 3 or
later revisions or update) minimize the
potential of SCC, and material selection
according to the NUREG-0313, Rev. 2
guidelines of =0.035% C and =7.5%
ferrite has reduced susceptibility to SCC.

For CASS components that do not meet
either one of the above guidelines, a
plant-specific aging management
program is to be evaluated. The program
is to include (a) adequate inspection
methods to ensure detection of cracks,
and (b) flaw evaluation methodology for
CASS components that are susceptible
to thermal aging embrittlement.
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lv Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor)

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

C2.2-h .- Connected systems piping; Stainless; Chemically .-. Crack initiation ., ChapterCXI.M, *ASME Section Xl Yes,
andf , d steel, carbon-' treated+'.'-. and'growth/: irserve klispectonri Subsections IWB, ''parreters,

C2.2.8"-;.- j, Small-bore piping, fittings,. steel- <--, borated water Stress corrosion,. IWC, and IWD,for Classi '1components: monitoredlK
.,,,and branch connectons .p to 340'C cracking, thermal and -. .-. , inspected'
.- :le's than NPS 4 in-- (644F) and echanical .:-;- - -: ". and. -

-connectedsystems loading Chapter Xi.M2, Watrr Chemistry for detection of.
PWR primary water inE EPRI TR 105714 gn fet

aretobe:' .-
Inspection In'accordance with ASME , evaluated

. Section Xi does riot require volumetnc r -'

.-:,* examinati~h of pipes less than NPS 4. A'.
plant-speclficdestructiVe examination or,,
a nondestructive examination'(NDE) that
peiimits'iriipecti6n'of the inside surface's'.

k' of the piping is to b' conducted to.,
-4 'ensure that cracking has not occurred .

and the omrponent intended function will
be maintained dufln~ hei pe'riod of.
extended operation -, - -;

The AMPs 'are to beagetd by
ve.fying thaatserviceinduced weld-
cracking is riot occ6tiridirinthe' sm~all-
ibore piping'lessthar NPS'4, Including.'--

pipe, fittings; and branch connections..
See Chapter XL.M32,'One-Tm
Inspec ton'.l ;r an acceptable verification

_______ __ _ ____________r s > p- * .i '.t , ~- -i 't -. i- _ _imethod method.-'.'-
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IV Reactor Vessel, Internals, and Reactor Coolant System
C2. Reartnr Cnnlant ;vsftnm and Cnnnertetd inne 1Prncqiri7 Watnr Rairtnr}

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

7 Class 1 piping, fittings and Stainless steel Reactor Crack initiation Chapter XL.M1, 'ASME Section Xi Yes,
branch connections less coolant and growth/ Inservice Inspection, Subsections IWB, parameters
than NPS 4 Stress corrosion IWC, and IWD,' for Class 1 components monitored/

cracking, thermal and inspected
and mechanical and
loading Chapter XL.M2, 'Water Chemistry," for detection of

PWR primary water in EPRI TR-105714 aging effects
are to be

Inspection in accordance with ASME evaluated
Section Xi does not require volumetric
examination of pipes less than NPS 4. A
plant-specific destructive examination or
a nondestructive examination (NDE) that
permits inspection of the inside surfaces
of the piping is to be conducted to
ensure that cracking has not occurred
and the component intended function will
be maintained during the extended
period of operation.

The AMPs are to be augmented by
verifying that service-induced weld
cracking is not occurring in the small-
bore piping less than NPS 4, including
pipe, fittings, and branch connections.
See Chapter XL.M32, "One-Time
Inspection" for an acceptable verification
method.
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IV Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

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

C2.3-a,* Reactor coolant pump...-.- Bowl: cast Chemically., Cumulative Fatigue is a time-limited aging analysis Yes,-
C2.3.1 ; Casing austenitic- t ax' trat'd fatigue damage! 0 (TALA) to be performed for the period of TLAA*'
C2.3.2'' Cover stainless steel borated water', Fatigue extended operation, and, for Class I -

CF-8 or" up to'340*C components, environmental effects on,
CF-8M, (644F) fatgue are to be addressed'See the';
carbon steel Standard Review Plan, Section 4;3
with stainless Metal Fatigue, "for acceptable methods
steel cla ding; for meting th-e;ieq"-ent-'-f
cover -10CFR 54.21(c)(1)(i) and (ii),ard for'
stainless steel addressing environmental effects on.

... ;-~ fat igue..

See 'ChapterX.MI, of this report for~-,w

;.-;.,' r1 - .; meeting the requirements of
:10 CFR 54.21 (c)(1)(iii)_

Class 1 piping. fittings and Stainless Reactor Cumulative Fatigue Is a time-limited aging analysis Yes
components steel, cast coolant fatigue damage (TLAA) to be performed for the period of TLAA

austenitic extended operation, and, for Class 1
stainless components, environmental effects on
steel, carbon fatigue are to be addressed. See the
steel with Standard Review Plan, Section 4.3
nickel-alloy or 'Metal Fatigue,' for acceptable methods
stainless steel for meeting the requirements of -
cladding, 10 CFR 54.21(c)(1)(i) and (ii), and for
nickel-alloy addressing environmental effects on

fatigue.

.. See Chapter X.M1 of this report for
meeting the requirements of
10 CFR 54.21 (c)(1)(iii).
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DRAFT RCS Table Changes Page 18 of 136

IV Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

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

C2.3-bK Reactor coolant pump ,.-. Cast-> Chemically_- Crack initiation Monitoring and control of primarywater. No:-,
C2.31 - Casings ! 5 austenitic! ;. treated h ;i- and row,; : I chemistry inaccrdancewith the

stainless steel borated water, Stress corrosion guidelines in EPRI TR-I 05714 (Rev. 3 orA
F .8 or p to 340C vicracking '-: later revisions or update) minimize the'-

CF 8 .-.-2- (644F) '"' potental of SCC and material selection'
cabo tee -acring to the NUREG70313; Rev

with stils ' ,;X.guidelines of =0.035%C and 7.5° .
ste lddn femrte has educed susceptibility to SCC.

.For CASS components that do not meet:
.e -- t abo guieli ne, e -e

~ - ~'7.1Tir ChapteiXILMi. ASME Secto~.. ,. __ ;- ___ ____ _____ ____ Ad_ ;-_ If ! ' 'Subsections IWa, IW Cand IWDi

36 Class 1 components Cast Reactor Cracking Monitoring and control of primary water No
austenitic coolant chemistry in accordance with the
stainless steel guidelines in EPRI TR-105714 (Rev. 3 or

later revisions or update) minimize the
potential of SCC, and material selection
according to the NUREG-0313. Rev. 2
guidelines of =0.035% C and =7.5%
ferrite has reduced susceptibility to SCC.

For CASS components that do not meet
either one of the above guidelines, see
Chapter XI.M1, 'ASME Section Xi,
Subsections IWB, IWC, and IWD."

36 Class 1 piping, fittings and Stainless Reactor Cracking Chapter XI.Me, SASME Section Xi No..
components steel, carbon coolant Inservice Inspection, Subsections IWB,

steel with IWC, and IWD,' for Class 1 components
stainless steel and
cladding

Chapter XI.M2, 'Water Chemistry," for
PWR primary water in EPRI TR-105714

Comment: This line added to
address carbon steel clad with
stainless included in NUREG-1801
material list but not clearly addressed
by programs
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IV Reactor Vessel, Internals, and Reactor Coolant System
C2_ Reactnr Coolant Svstem and Connecfed Lines (Pressurized Water Reactor)

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

C2.3-c Reactor coolant pump, .- Cast-,, - Chemically- Loss of fracture * ChapterXl.M1,'ASMESectionXI X. .-_.- No-.1..- -,
C2.3:1: 1Casinhg-rl.' 1.; ,$r austenitic treated .§i. toughness/k. -- n '-service Inspection, Subsections IWB;.

stainless steel' borated water: Thermal agirig IWC _and IWD, for Class .Icrmpipnents . -

a'" . ; .~ vs.V , -CF-86r . upto'340*C' " 'e ritt:ement-,. - .. -

* :~I~~7j-< F.BM%3?:(644):~j.2 or pump casingsTscreening fo
:-v''. - - . .: ;~;';i~f.. -susceptibidit: to thermal aging is n!ot .

23 Class 1 components Cast Reactor Loss of fracture Chapter XI.M1, -ASME Section XI No
austenitic coolant toughness/ Inservice Inspection, Subsections IWB,
stainless steel Thermal aging IWC, and IWD," for Class 1 components

embrittlement
For pump casings and valve bodies,
screening for susceptibility to thermal

C2_______Reactor aging is not required.
C2.3-d Reactorcoolant pump -z .:> High-strength . Air with metal, Cumulative-- : Fatigue is a timme-limited aging analysis:-. Yes, -.
C2.3.3 Clos1ure bolting i -lowalloy-steel ter perature- ' fatigue damage/ , - (TLAA) to be performed fo r theperiod of TLAA

- -SA540 GrB23,; 'up t 340'C Fatigie . 1?:' :':- extended operation. See the Standard .
SAI93'GrB7' (64wF)- -''- IReviewPlanSecti664.3 'Metal .: *

Fatigu! for.acceptable methods fe
meeting therepertrion en So

' : ~~~~~meetingthreuemnso

.10 CFR 54.21 (c)(1)(i) and (ii).

. See Chapter X.M1 of this report for
meeting the requirements of
10 CFR 54.21(c)(1 )(iii)

Class 1 piping, fittings and Stainless System Cumulative Fatigue is a time-limited aging analysis Yes,
components steel, carbon temperature fatigue damage (TLAA) to be performed for the peniod of TLAA

steel up to 340*C extended operation. See the Standard
(644-F) Review Plan, Section 4.3 'Metal

Fatigue,' for acceptable methods for
meeting the requirements of
1 0 CFR 54.21 (c)(1 )(i) and (ii).

See Chapter X.MI of this report for
meeting the requirements of

______ __________________ _________ _________ ___________I1 CFR 54.21 (c)(1)(iii). _____
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lv Reactor Vessel, Internals, and Reactor Coolant System
C2. Rnactor Conlant Svstnm and Cnnnerted Linne IPra-uiri7Ad Water Reairtnr

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

C2.3eT^ Reactor coolant pumpY .- . High-strength n Airleaking-..- Crack initiation ChapterXl.M18 -!Bolting Integrity -','- No ----
C2 33; Closure bolting. low-ally .steel cheai y nd.growthl - ..g r .*-.

SA540 .GrB23, treated.---; Stress corrosion- ....... , .*--.
- SA193,GrB7- boratedwater cracking

or steam up to,4
340C (644F) .

26 Closure bolting High-strength Air with boric Cracking Chapter XI.M18, 'Bolting Integrity' No
low-alloy acid and
steel, steam
stainless steel leakage (Ext)

C2.3-f Reactor coolant pump High-strength.-. Air, leaking-- Loss of material Chapter Xl.M1 0,^Boric Acid Corrosion No-.-:;
C2.33 Closureboltng low alloyst eel chemioically Borc ai , -. * ;--

SA540 GrB231 treate corrosion of., '.
SAl 93-GrB7?.'- borated water; external surfaces ~ -t -- --

,'T5 5., ior steam up tI ; t-o -

________'___________-r ...- ..'-,: 340!C.(644 F)'-,.
38 Piping and components Carbon steel Air with boric Loss of materiaV Chapter Xl M1, "Boric Acid Corrosion No

external surfaces and acid leakage Boric acid
bolting (Ext) corrosion

C2.3g.- Reactorcoolant pump .- - High-strength-. Air-with metal.- Lossof preloadl-J: Chapter X.M Bolting Integrity - No
C2.3.3: Closure bolting - . i low-alloy steel ter peratur Stress relaxationpi:.-

_ t- . $. - t~ -z -, E-s 4.SA540 GrB23; ut 3404F : .. . .
_ _ _ _ _ _ _ _ _ _ _ A l193 GrB7 ( § ~ -- 1 --- --

26 Closure bolting High-strength Air with boric Loss of preload Chapter Xl.M18, Bolting Integrity' No
low-alloy acid and
steel, steam
stainless steel leakage (Ext)
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IV Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

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

C2.4-a- Valves (check;'control, Cast-, Chemically.-z,, Cumulativev,,,,-, Fatigue is a time-limited aging analysis: Yes,
hand'-motorooperated ' . -': austenitic i treated ': -'. fatigue'dan'magei , (TLAA) to bei performed for the 'peodr'of TLAA.-
-. i elief,:dcontainment'- - stainless'st6el boriated water.. Fatigue;-' ' extended operation. See the Standard
; ; isolation) -$ CF-8M-C up to 340C' -: :->.<$ Review Plan; Sectin'4.3.MetaI . -,

C2.4.1':- Body , - SA182 (6440F)' ';- Fatigue, *for acceptable methodsfo
C2 4.2 - onne .... meeting.the re.uire1,fe.ts of

SA582 - 10 CFR 54.21(c)(1)(i and (ii)- ..
.. ye46See ChaperX~M1 of thilsreorfor,.,

meeting the requirem ents of
____ __ ____ ___ ___ ____ ___ ___ ____ ______ ____ ___ _ I1 C FR 54.21 (c)(1 )(iii).>

1 Class 1 piping, fittings and Stainless Reactor Cumulative Fatigue is a time-limited aging analysis Yes,
components steel, cast coolant fatigue damage (TLAA) to be performed for the period of TLAA

austenitic extended operation, and, for Class 1
stainless components, environmental effects on
steel, carbon fatigue are to be addressed. See the
steel with Standard Review Plan, Section 4.3
nickel-alloy or 'Metal Fatigue, for acceptable methods
stainless steel for meeting the requirements of
cladding, 10 CFR 54.21(c)(1)(i) and (ii), and for
nickel-alloy addressing environmental effects on

fatigue.

See Chapter X.M1 of this report for
meeting the requirements of
10 CFR 54.21(c)(1)(iii).
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Iv Reactor Vessel, Internals, and Reactor Coolant System
a,) R - sI---- a, .uanIa--.*:-- UAGLUE nnur a..,

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

C2.4-b § -Valves (check,-control;.-' ---. Cast $': ': Chemically+-+ Crack initiabon-s" Monitoring pnd control of primary water-.- No
hand' motor operated.'w. austenitic ' treated .- and gro, -. chemistr in accordance with then s ..
relief, and containment -_9.-, stainless steel: borated water Stress corrosion;,' guidelines in EPRI jR-105714 (Rev. 3 or
isolation) CF 8M up to 340 C cracking- -' ' .>-.-.--: later revisions orupdate) minimize the

C4.,.Body Y.4F ~ potential of SCC, and materialselection-"
C ,' ' '-7 . according to the NUREGeO.313, Rev. 2; ;

guidelines of =.035%,C and =7.50;C
C; Ad . f.mte 7r=; .has reduc d susceptiiit t SCO

..... For CASS components that do not meet
either oCe of the above gdel-'e see

.,' ' , , .'.. ; Chapter XI.M1, .ASME SectionXIX ';* -e
____________Subsections:IWBj WC, and IWD.- -

36 Class 1 components Cast Reactor Cracking Monitoring and control of primary water No
austenitic coolant chemistry in accordance with the
stainless steel guidelines in EPRI TR-105714 (Rev. 3 or

later revisions or update) minimize the
potential of SCC, and material selection
according to the NUREG-0313, Rev. 2
guidelines of =0.035% C and =7.5%
ferrite has reduced susceptibility to SCC.

For CASS components that do not meet
either one of the above guidelines, see
Chapter Xl.M1, 'ASME Section Xl,

.__ _ Subsections IWB. IWC, and IW D.'
C2.4-c - Valves(check, control Cast, Chemically.,.- Loss of fracture-: ChapterXl.MI..ASME Section Xl No :'

hand; motor operated austenitic. - treated . Itg s i I nspection, Subsections IWB
relief and containment-- stainless steel borated water Thermal aging IWVC and IWDi for.Class 1 components-
D isolation);-¢ -z *-~- rCF.8M up to 340 C. embrittemenL:- - -'

C2. 41 BodyI y. (644R ' ,- vavebdyscreenirg or,--
_w. susceptbility -to is ,not-

- -::1reuird~
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lv Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

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

23 Class 1 components Cast Reactor Loss of fracture Chapter XI.M1, 'ASME Section Xl No
austeniti * coolant' - toughness! Inservice Inspection, Subsections IWB,
stainless steel Thermal aging IWC, and IWD, for Class 1 components

embrittlement
For pump casings and valve bodies,
screening for susceptibility to thermal

._ . aging is not required.
C2.4-d.. Valves.c- : High-strength. Air.with metal Cumulative~j<-:. Fatigue is a time-limited aging analysisz%; .Yes--
C2.4.3 CI sure bolting'-.- ' w-alloy temperature 'atigu'damagei (TLAA) to be performed for the'erlod o TLAA

- - - steel, - up to 340eC 'atigue. -''.: -xtended'operation':See the Standard
stainless steel (644FF) Review Plan, Section 4 3 Metal;-

-i,' Fatigue, for acceptable methods fo r ' '-' ' '-; '
meeting ftherequiremnents of"
.10 CFR 54.21 (c)(1)(i) and'(ii)'

SeCatr X Ml of th~'isreport for
meetin therequirements; of..,.,,
10 CFR 54.21 (c)(1 )(Iii)_____

1 Class 1 piping, fittings and Stainless System Cumulative Fatigue is a time-limited aging analysis Yes,
components steel, carbon temperature fatigue damage (TLAA) to be performed for the period of TLAA

steel up to 340*C extended operation. See the Standard
(644'F) Review Plan, Section 4.3 'Metal

Fatigue,' for acceptable methods for
meeting the requirements of
10 CFR 54.21(c)(1)(i) and (ii).

See Chapter X.M1 of this report for
meeting the requirements of
10 CFR 54.21(c)(1)(iii).

C2.4-e . Valves-, High-strength,. Air, leaking-,, Crack Initiation'i,.-n Chapter XI.M1 8:.Bolting Integrity". v No
C2.4.3.'- ClosureboltingI - low-alIoy!-`-'i; chemicaIlyC-': nd growth/:

. stee l treated. Stress corsion,-
stainless steel borated water; cracking .. ....

.- _,,_ _,_ .__,._ _''__-_'_._'' __ _'";L_'_. or steam'' ':> ¾ ; . - _*--_e.-,_,._._id _-_._ _-_ _ v__or -_ea
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lv Reactor Vessel, Internals, and Reactor Coolant System
c2 Pnato-r Cnnilnt Svcfnm and Cnnna.tald ines /Pracciirized Water Ranrtnrl

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

26 Closure bolting High-strength Air with boric Cracking Chapter XI.M18, 'Bolting Integrity' No
low-alloy acid and
steel, steam
stainless steel leakage (Ext)

C2.4.ft Valves : :-:-.- ... .. ; High-strength ir,' ieaking Loss of material/.'-:'. Chapter.Xl.M10, Boric Acid Corrosion-. No,%.
C2.4.3- .' Closure bolting low-alloy steec he ic allyKK Boric acid:I - *;

. ;j treated w r corro n of"'boatwater-, extenal surfaces
*'______________''_''_ ' 'orsteam---: .

38 Piping and components Carbon steel Air with boric Loss of material/ Chapter Xl.M10, "Boric Acid Corrosion" No
external surfaces and acid leakage Boric acid
bolting (Ext) corrosion

C2.4-gl Valves High-srnt.Air. with mnetalI Loss of preload/;:, ChatrlM8.otnltety .. :N
C2.4.3-: - Closure bolting ,- lowalloy> temperature Stress relaxation .

;*- ;:~,&:- I 'steel'' ; u to 34O!C: ; . -

.w-.:-, ':~---- -. ;-.<X --- stainless steel (644eF) *- :- , ;- *,-- -;*-;--- 5t2e ;,;-24oa

26 Closure bolting High-strength Air with boric Loss of preload Chapter XI.M18, 'Bolting Integrity' No
low-alloy acid and
steel, steam
stainless steel leakage (Ext)

C2.5-a. Pressunzer Low-alloy . Chemically-;--' Cumulative: Fatigue is a time-limited aging analysis =Yes.
C2.5.1 ; Shell/heads steel with treated fatigue damagel ' LAA) to be per ormed forthe penod of TLAA

stainless steel' borated water. Fatigue extended operation and,forClass: 1
-' or alloy 600 or saturated components, environmental effects on

cladding steam' fatigue are to be addressed. See the:.
* 290343 C,.. ~Standard Review Plan' Sectio 4

..S-, -650 F Metal Fatigue for acceptable
for meeting the rquiremet of
10 CFR 54.21(c)(1)(i) and (ii) and for,
addressing environmental effects on
ftigue.

. See Chapter XM of this'repr for
- 4,... .3.. ; .. . -' meeting the requirement of.__-:_--.;__ __ _ _ _ _ _ _ _ '______________ . . ...... .... .. .. .g. >W~v--;+ .:> -'-. > >-IO 10 C FR 54 .21(c)(1)(iii). ; *-_-'':-;:'
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IV Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reacto

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

1 Class 1 piping, fittings and Stainless Reactor Cumulative Fatigue is a time-limited aging analysis Yes,
components steel, cast coolant fatigue damage (TLAA) to be performed for the period of TLAA

austenitic extended operation, and. for Class 1
stainless components, environmental effects on
steel, carbon fatigue are to be addressed. See the
steel with Standard Review Plan, Section 4.3
nickel-alloy or 'Metal Fatigue, for acceptable methods
stainless steel for meeting the requirements of
cladding, 10 CFR 54.21 (c)(1)(i) and (ii), and for
nickel-alloy addressing environmental effects on

fatigue.

See Chapter X.M1 of this report for
meeting the requirements of

_10 CFR 54.21(c)(1)(iii).
C2.5be Pressurizer. -.-: -- Low-aloy. -Air leaking; Loss of materiaL's Chapter XI.M1O, Boric-Acid Corrosion¶.-i No:. --
C2.5.1'. *- ShelIhead~s-(outer. '- stie1;'>. : chemically."-' Bdric icid:'CH-'

;i. -surfaces) * $t >- ; <S t t _; trbatl'd'- corroslonfof ; 'iW '- >' t.
* ~borate waer'' ^ ,':':'-.~'.; '.~:"".'''; -t''^ ' '; :' . ' bxrten'ie':xral'surface's .- t > .,.!.4? .,,:,,a,

340-.(644.. .' ; ' t
38 Piping and components Carbon steel Air with boric Loss of material/ Chapter XI.M10, "Boric Acid Corrosion" No

external surfaces and acid leakage Boric acid
I bolting '' . (Ext) corrosion
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IV Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

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

C2.5-c- Pressurizer -. w a '.-;, :-. Low-alloy-- -Chemically-; Crack initiaton;-- Chapter Xl.M1,'ASME Section Xl-' No
C2.51 -1 Shel/heads steelwitht treate . and groth Inservice Inspection Subsections IWB

308,308L, or2 borated water: Stresscorrosion IWC' and IWDforClass1components-
.,309 stainless or saturated- cracking' cyclic and .;v:
steel or alloy-^ steam. -- loading.-'
8' or 182 '290 343C Chapter X.M2,Water Chemistry. for- .

adding'' (5, 5 6500F) PWR primary water in EPRITR-105714,'

Cracks in the pressurizer, cladding could'
_propagate from cyclic loading into theK

X'_*- - i,_a.* _ X femrite base metal In we d mtalme
Howeverb cyusetheweld meta vessel

lower head is subjected to the maximum
stress ce rea is penaodicallyX
inspected as part of the ISI program, the
'exisiting AMPi1s adequ~ate for managing

i___ _. _._ _ ' -''' >-,-, *A:- -the effect of essurizer clad crackin .
36 Pressurizer components Carbon steel Reactor Cracking/ Chapter Xl.M1, 'ASME Section Xl No

with stainless coolant Stress corrosion Inservice Inspection, Subsections IWB,
steel or cracking, cyclic IWC, and IWO," for Class 1 components
nickel-alloy loading and
cladding; or
stainless steel Chapter Xl.M2, 'Water Chemistry,' for

PWR primary water in EPRI TR-105714

Cracks in the pressurizer cladding could
propagate from cyclic loading into the
ferrite base metal and weld metal.
However, because the weld metal
between the surge nozzle and the vessel
lower head is subjected to the maximum
stress cycles and the area is periodically
inspected as part of the ISI program, the
existing AMP is adequate for managing
the effect of pressurizer clad cracking.
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IV Reactor Vessel, Internals, and Reactor Coolant System
119 PRactnr (onnlnt Ructrm anrd Connnertead I In"s (Pressuirizred Water Reactonrv … ' *. - )g X V- . -| V1-'- -8 __ __ _ __ _ __ _ __ _ ________________ ________________ ______________

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

C2.5-d: Pressurizer; : . -- Nozzle: Chemically:? Cumulative'a.., -, Fatigue is a time-limited aging analysis . ; Yes,-
0C2.5.2u * Sprayline'nozzle 6i c rbon isteeblf- treated a~fatigue damage/ (TLAA)to be Oerfoftned for the'period of TLAA
C2.5.4- -. Spray head': -. .-- or low-alloy'- --' borated water; Fatigue:'. : extended operation, and, for Class I

steel with ;-' or saturated components, bnvironriental effects on
stainless ste'el steam ;.,. -- fatigue-are to be'addressed. See the:
cladding' 290'-4C . Standard Review Plan, Section 43
spray head:,,, (554-650f) *Metal Fatigue," for ac&ctable methods -
alloy 600, for meIeting the-requirements of.:...
stainleiss1 CFR 54.21 (c)(I )(i)a nd-(ii). anor,,

* steel] - -- : * addressing environmental effects on
cast'austenitic fatigUe.'iV' '

See- Chapter X.M1 bfthis rep6rt for.,
mneetIng th-6 requirem nts of

, i__-___;; __ _, _X__ 10 CFR 54.21 (c)(1) ii):_

Class 1 piping, fittings and Stainless Reactor Cumulative Fatigue is a time-limited aging analysis Yes,
components steel cast coolant fatigue damage (TLAA) to be performed for the period of TLAA

austenitic extended operation, and, for Class 1
stainless - components, environmental effects on
steel, carbon fatigue are to be addressed. See the
steel with Standard Review Plan, Section 4.3
nickel-alloy or 'Metal Fatigue,' for acceptable methods
stainless steel for meeting the requirements of.
cladding, 10 CFR 54.21 (c)(1)(i) and (ii), and for
nickel-alloy addressing environmental effects on

fatigue.

See Chapter X.M1 of this report for
meeting the requirements of
10 CFR 54.21 (c)(1)(iii).
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IV Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressu ized Water Reactor

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

C2.5-e-K pressurizer *.. ;:, Carbon steel.-- Chemically; i- Cumulative :. :-- Fatigue is a time-limited aging analysis - Yes;'
Surge Sirne :lloyl Areated( _,.t fatigue da ge (TLA)to be perform ed for the period f. o LAA -.-

* steel with :, cborated water Fatigue extended operation; and. for Class 1
stainless st ee Up to 340 C components -environmental effects on
cladding, cast (644 F) . - fatigue are to be addressed. See the, -
austenitic Standard Review Plan, Secton43

-; stainless steel - ;- - MetalFatgue for-acceptablemethods;
for meeting therequirements f-

10 CFR 54.21(c)(1)(i) and (ii), an or..
adsdressing environmental effects on

.2

steel, carbon ~~fatigue. ar to beadese.Seh

See ChaptirX.M1,of this report for
meeting the requirements of

cladding, _ 10CFR54.21(c)(1)( a (i andf
1 Class 1 piping, fittings and Stainless Reactor Cumulative Fatigue is a time-limited aging analysis Yes,

components steel, cast coolant fatigue damage (TLAA) to be performed for the period of TLAA
austenitic extended operation, and, for Class 1
stainless components, environmental effects on
steel, carbon fatigue are to be addressed. See the
steel with Standard Review Plan, Section 4.3
nickel-alloy or 'Metal Fatigue,' for acceptable methods
stainless steel for meeting the requirements of
cladding, 10 CFR 54.21(c)(1)(i) and (ii). and for
nickel-alloy addressing environmental effects on

fatigue.

See Chapter X.M1 of this report for
meeting the requirements of

____ ___ ___ ____ ___ ___ ____ ___ ___ ___ 10 C FR 54.21(c)(1)(iii).
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IV Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

Structure andlor Aging Effect! Further
item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

C2.5-f- Pressurizer : . Thermal.-: . Chemically. .Cumriulativegue is a time-limited aging analysis-- Yes,,.,.-
C2e5 5 Thermal sleeves .a - sleeves alloy - treated fatigue damage/ (TLA) to be performed for theperiod of TLAA-
C2.5.6:1 Instrument penetrations. 600 borated water- Fi ;extended operaton. and for Class 1
C2.5.7 Safeends-.- -' : penetrations or saturated ompbneuts environmentaleffectson

Alloy 600., :- steam ; fatgue areto be addressed. See the
stainless.* A 290-434C * - Standard Re6ew Pla Sectidri 43:
steel (554-6501F) 'Metal Fatigue, for acceptable methods *-

safe ends: for meeting the i6quifemenso
stainless steel 10 CFR54.21 (c)(1)(l)and (ii)and for : ;

addressingenvironmental effects on :.-::.
fatig ue.":. ~ **

See-Chapte'rX.M1lof this repor for
meeting the requirerients of:,~~'

-: ___ 1R : :::0 CFR 54.21 (c)(1 )(iii). : i;
1 Class 1 piping, fittings and Stainless Reactor Cumulative Fatigue is a time-limited aging analysis Yes,

components steel, cast coolant fatigue damage (TLAA) to be performed for the period of TLAA
austenitic extended operation, and, for Class I
stainless components, environmental effects on
steel, carbon fatigue are to be addressed. See the
steel with . Standard Review Plan, Section 4.3
nickel-alloy or 'Metal Fatigue, for acceptable methods
stainless steel . for meeting the requirements of
cladding, . 10 CFR 54.21 (c)(1)(i) and (ii), and for
nickel-alloy addressing environmental effects on

fatigue.

See Chapter X.M1 of this report for
meeting the requirements of
10 CFR 54.21 (c)(1)(iii).
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lv Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressu ized Water Reactor

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

C2.5-g Pressurizer. . ..- Carbon steel Chemically_-'-r- Crack initiation ChapterXl.M1; ASME SectionXl '. '.-, No .' -
C2.5.2 --Spray line nozzle, tf , or ow-aIloy. treated,,, ' growth.. Inservice lnspectiop.Subsections iWB' .. s
C2.5.3>;: . Surge line nozzle . steel with . borated water.: Stress-corrosion IWC. and IWD,'. for Class 1 components
C2.5 6- instrument penetrations .; , stainless steel or saturated -' cracking and_-;- -:

* cladding; or -C:steam':-:- . :- ' ;
-,- stainless steel 290-3439C, '- ~ .- Chapter X!.M2, "Water Chemistry. for

- :.7(554,60Fi7- ; .PR prmary waterin EPRI TR.074

Cracks in the pressurizer cladding could,

propagate from'cyclic loading into the

ferrite base metal and weld metal.''.

However, because the weld metal:-"

between the surge nozzle and the vessel:

loWer head iissubketed.o the~maximum

stress cycles and the area is.peniodicaly,

inspected as part of the 151 program, the

- - ~existing .AMPisWadequate for iianaging

the effect of prsurizer. clad cracking: ______

36 Pressurizer components Carbon steel Reactor Cracking/ Chapter XI.M1, 'ASME Section Xi No

with stainless coolant Stress corrosion Inservice Inspection, Subsections IWB,

steel or cracking, cyclic IWC, and IWD," for Class 1 components
nickel-alloy loading and

cladding: or

stainless steel Chapter XI.M2, 'Water Chemistry,' for

PWR primary water in EPRI TR-1 05714

Cracks in the pressurizer cladding could
propagate from cyclic loading into the

ferrite base metal and weld metal.
However, because the weld metal
between the surge nozzle and the vessel
lower head is subjected to the maximum

stress cycles and the area is periodically
inspected as part of the IS program, the

existing AMP is adequate for managing
_______ ________________________ ____________ _ _ _ _ _ _ __.;____y___,.___ .~=' th e effect of pressurizer clad crackingra kn .
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Iv Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor)

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

C2.5-h Pressurizer .-- ' ' Stainless steel Chemically.-::: Crack initiation- ChapterXI.Ml1 ASME Section Xl No
C2.5.7 Safe ends treated * ** and g'ow h' Inservi'e nI'spection' Subsections IWB

borated ' ater Stress 'orr sio'n IWCand IWD for Class 1 componentss
-rsaturated` cracking
steam . -,

290-343C. Chapter XlM2, WaterChemistry, for_ ;-

,'',;, _______ __ (554-6500F) PWRprimarywaterinEPRITR'105714 . -, ;

36 Class 1 piping, fittings and Stainless Reactor Cracking Chapter XI.M1, 'ASME Section Xi No
components steel, carbon coolant Inservice Inspection, Subsections IWB,

steel with IWC, and IWD,' for Class 1 components
stainless steel and
or nickel-alloy
cladding Chapter XI.M2, 'Water Chemistry,' for

PWR primary water in EPRI TR-105714

C2.5-l.;-, Pressurizer -9 Cast . Chemically;,. Crack Initiation Monitoring and control of primary water---, Yes plant
C2.5.3 * Surge line nozzle' -austenitic - treated ' -; -W and'growith *: ch'erniistry ina aco'rdance with the' ' specifc

stainless steel boratedwate Stress'corr~sior guidelines in EPRI TR-105714 (Rev. Ioir
up- to 340rCr cracklng2 'f- laterrevisionsorupdate) minimizethe.';:
(4 4 tMntial of SCC;an .d'material scion'-,

;according to the NUREG-0313 Rev.2
guidelines of =0.035% C and =75%-
ferite has-reduced susceptbiity toSCC'

For CASS components that do not meet -
- -- ;- * * --- :--either one of the above guidelines,'a -.

plant-spe~cific aging nnae nt
pi.ogri rn is to be'evalgated. -The program
Is to include (a) adequate inspection

, methods tovensure'detection of cracks ;:
- and (b) flaw evaluation methodology for.,

CASS components that are susceptibl*e
____ __ ____ ___ ____ ___ ___ ___ ____ _ _ ____ ___ ___ to thermyal aging 6m brittlem enit - __ _ __
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lv Reactor Vessel, Internals, and Reactor Coolant System
Cr eacrtnr rnninnt 5quctam and rnnnartad 1 inac {Praesurizare Watnr 2acnrtfr1

__________…- , V ~- - SyUlFa @@~-G W- |G tZzGz- *-. w- -- - _ _ __ _ _ __ _ _ __ __ _ _ __ _ _

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

13 Class 1 piping, fittings and Cast Reactor Cracking Monitoring and control of primary water Yes, plant
components austenitic coolant chemistry in accordance with the specific

stainless steel guidelines in EPRI TR-105714 (Rev. 3 or
later revisions or update) minimize the
potential of SCC, and material selection
according to the NUREG-0313, Rev. 2
guidelines of =0.035% C and =7.5%
ferrite has reduced susceptibility to SCC.

For CASS components that do not meet
either one of the above guidelines, a
plant-specific aging management
program is to be evaluated. The program
is to include (a) adequate inspection
methods to ensure detection of cracks,
and (b) flaw evaluation methodology for
CASS components that are susceptible
to thermal aging embrittlement.

C2 5-J. Pressurizer. !_'-.'' Alloy 600, Chemically Crack initlaton^..- A plant-§pecific aging management Y ..- Yes, plant
C2.5.4.: Sprayhead stainlesl treated '- n d growth: program Is to'be evaluatd efi

seel cas '.'borated water Primalry waat e r
austenic4 o{--er saturated stress corrosion
stainless steel steam *- cracking-stres--

290-343!C- corrosion cracking ,.. -;".

-.. : ::'(5546500F) . ;. - -.

12 Pressurizer Nickel-alloy, Reactor Cracking/ A plant-specific aging management Yes, plant
Spray head stainless coolant Primary water program is to be evaluated. specific

steel, cast stress corrosion
austenitic cracking, stress
stainless steel corrosion cracking
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lv Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant Svstem and Connected Lines (Pressurized Water Reactor)

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

C2.5-k;- Pressurizer - . .- Alloy 600 ..rs: Chemically..: Crack initiation: Chapter XI.M1 *ASME Section Xl .: - - Yes . .-.
'C2.5.6-; '6lnstrument penetrations .; ' - --. treated": ; and gro th! Inservic ' Isp ctiori:Subsections IWB; n AMP for

. -boatd wrt' Pri ary water IWC and IWD, forClass.1 dompn'ent PWSCCof

.orsaturated . stress corrosion Chapter XI.M2, 'Water Chemistry,! for Inconel 182'
steam;,.,:§ cracking ':;. PWRpriry waterin EPRI TR-105714 weld Is to 'b
290-343:C-.:-- (PWSCC) and _K an-d- evaluated

r.r-., .. the' applicant is to provide a plant- ; -.- * - -
-* specificAMP'orparticipatein industry...

programs to d6terrmine apropna
_____._ -- ____._-'______.---__. ;-___;____-.-._.______.__;._;'._:_________ for:PWSCWofC'nconeone 822weld - . __'____f_

14 Class 1 fittings and Nickel-alloy Reactor Cracking Chapter XI.M1, 'ASME Section Xl Yes,
components - coolant . Inservice Inspection, Subsections IWB, AMP for

IWC, and IWD, for Class 1 components, PWSCC of
Chapter XI.M2, 'Water Chemistry,. for Inconel 182
PWR primary water in EPRI TR-105714. weld is to be
and evaluated

the applicant Is to provide a plant-
. , - -. , .. ' . . specific AMP or participate In industry

programs to determine appropriate AMP
._ _ . for PWSCC of Inconel 182 weld.

C2,5-1 -: Pressurizer.i': . Cast.' :;. •- Chemically ,T.- Loss of fracture.; - Chapter XI.M12, -Thermal Aging . 0. ,-. No
*C2 .3 Sur-e lin rIoze ,--. autnic retd toughness/I Embrittlemnent of Cast'Austenitic
C2.5.4 Spray head ', ''!- stainless steel borated water: Thermal'agin'g 7'- Stainless Steel (CASS)- - . -.

-* -- " -:. -; '' ' ; rsaturatedr:- . 6mbrittleme-it . ., . .- *. . ,

. - ;,. .,. ,- .:... .; .t',> : -, .' t.... 29 3i3C .. o .j ;> * > ;t u- i, . - * _*x.steam-.-~ .

*..~2*-~ ~ :~---<'- 2910 343*C>: 'j-.-. .

^. .:; . * . . .-- .; . -: .i> -:- v. Q (554 650 F)~ C : ; - .:; - -- ..; .' -. *. ..
24 Class 1 piping, fittings and Cast Reactor Loss of fracture Chapter Xl.M12, 'Thermal Aging No

components austenitic coolant toughness/ Embrittlement of Cast Austenitic
stainless steel Thermal aging Stainless Steel (CASS)'

._____ .__ .__ ._ _ embrittlement . ._._-_-
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lv Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor)

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

C2.5-m Pressurizer- - . Low-alloy, - Chemically - Crack initiation- -- Chapter XI.M1, ASME Section Xl No
C2.5.8 :-_Manway and flanges. - steel with type treated - and growth/ -. Inservice Inspection, Subsections IWB,

308, 308L,.or borated water Stress corrosion IWC, and IWD, for Class 1 components
, 309 stainless .: or saturated crackdig, primary and

; steel cladding: steam, water. stress,
. . : ; - or ::: - 290-343 C :corrosion cracking ChapterXI.M2, WaterChemistry, for

..-:-.-;;alloy8or .: (554-650F)- :;- -.PWRpimarywaterinEPRI.TR-105714:
: ; : * ; .: - . : -, -182 cladding-i -';.--'' .:..' -..,

36 Class 1 piping, fittings and Stainless Reactor Cracking Chapter XL.M1, 'ASME Section Xl No
components steel, carbon coolant Inservice Inspection, Subsections IWB,

steel with IWC, and IWD, for Class 1 components
stainless steel and
or nickel-alloy
cladding Chapter XL.M2, Water Chemistry," for

PWR primary water in EPRI TR-1 05714
C2.5-n Pressurizer.-; ; :- -..-. High-strength Air,'leaking . Crack initiation.'.;2 *ChapterXl.M18, Bolting lntegrity:.j--: No -
C2.5.9- 'Manway and flange I- walloysteel chemically;- ar giowth/:; - ..

*, boling . . .i>- ;-: treatedr -; .- Stress corrosion
'4 '. ' _^'.1t 4borated water: cracking9

or steam up to ?..
340!C(644F);

26 Closure bolting High-strength Air with boric Cracking Chapter XLM18, 'Bolting Integrity No
low-alloy acid and
steel, steam
stainless steel leakage (Ext)

C2.5-o,, Pressurizer Low alloy,.'-.-:: Air; leaking-. Loss of material Chapter XI.M1O, Boric Acid Corrosion No -
C2.5.8 Manway and flanges. steel, :, chemically -Borc acid: ;;. . -.. *- ; -i'' -*.

C2.5.9 -: Manway and flange .::- High-strength- treated corrosion of: -:--- --- ...

: ; -boltng : : :; ow-alloysteel. borated water eterna surfaces n ,-
or s team up to, f -;;'

___ __ __ ___ __ __ __ ____________':: -; . .340*C (644TF) ' - .X -' . c:..: ; -

38 Piping and components Carbon steel Air with boric Loss of material/ Chapter XI.M10, "Boric Acid Corrosion No
external surfaces and acid leakage Boric acid
bolting (Ext) corrosion
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Iv Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant Svstam and Connected Lines tPresstirizad Water Reactori

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

C2.5-p, Pressurizer. - . .-:-. High-strength, Air, leaking - Loss of preload/ ChapterXl.M18, 'Bolting Integrity. -. No-- ,,.. .,

C2.5.9 ''P Ma'nw'ay and Mang ' ,lw-allyteel' ch6micafIy . Stress relaxatio'in''
. bolting -;,' : .e'

borated water
;,''', , t. ; ; 'or steam Up t-

26 Closure bolting High-strength Air with boric Loss of preload Chapter Xl.M18, 'Bolting Integrity' No
low-alloy acid and
steel, steam
stainless steel leakage (Ext) .

C2.5-q: Pressurizer, .. . -.. ..- Alloy 600 or,: Chemically., Cumulative :, Fatigue is a time-limited aging analysis Yes,.r
C2:5.10 Heater sheaths aid. .. austenitic;:C treated..-.'."','. fatigue damagel. - (TLAA) to be perfor'med for.the period of. TLAA

stainless steel borated water' Fatigue .- '.,' e'tended operation and; fo'r Class:1,'- * :..
:'-,., < ' .-;: upto'340'C: .~ ; ; -,- : crmnpohents; environmental effects ''; : -n.

. fatigue are . be addresed.; See the
.7 Standard Review Plan, Section 43Z'

Metal Fatigue,', for acceptable mtos
... f. ' ., feioer m-ettlg tfhe requirements of-

- . 10 CFR 54.21 (b)(1 )(i) and (ii) anrdfo
7.addressing environmental effectsIon

fatigue.

See Chapter X.ml of this report for
' ',meeting the rquirements of

_______ ______________________ __ __h_ _ ___________ -;_ _ _ _ _ t,;.;- v(,;5'10 CFR 54.214 (c)(1)(iii)- - " ' _''_''
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IV Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

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

Class 1 piping, fittings and Stainless Reactor Cumulative Fatigue is a time-limited aging analysis Yes,
components steel, cast coolant fatigue damage (TLAA) to be performed for the period of TLAA

austenitic extended operation, and, for Class 1
stainless components, environmental effects on
steel, carbon fatigue are to be addressed. See the
steel with Standard Review Plan, Section 4.3
nickel-alloy or 'Metal Fatigue,' for acceptable methods
stainless steel for meeting the requirements of
cladding, 10 CFR 54.21(c)(1)(i) and (ii), and for
nickel-alloy addressing environmental effects on

fatigue.

See Chapter X.M1 of this report for
meeting the requirements of
10 CFR 54.21(c)(1)(iii).

C2.5-r:. Pressunzer ; .. Austenitic_ Che ri ca~ly: Crack initiation.: ChapterXI.M1, ASME Section XI ... No-
C2.5.1 : Heater sheaths and .' stainlessstee l treate&:,' and . Inservice Inspecton, Subsections IWB,< -

X ;:n '. sleeves :'::'. 'u'............o.:'3' ; ortdCt:~ Stesoi IWC; and IWP, for Class 1 cor ponents...............................

36 Class 1 piping, fittings, and Stainless Reactor Cracking Chapter XI.M1, "ASME Section Xl No
components steel, carbon coolant Inservice Inspection, Subsections IWB,

steel with IWC, and IWD,! for Class 1 components
stainless steel and
or nickel-alloy
cladding Chapter XL.M2, tWater Chemistry, for

PWR primary water in EPRI TR-105714
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lV Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactonr Cnnlant Svstrm and Connected Llnes {Pressurized Water Reactor)

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

C2.5-s-." Pressurizer - ; : : Alloy 600... &Chemically - Crack Initiation Chapter XI.M1, XASME Section Xl.. Yes,;:
C2.5.10 - Heatersheaths and I. ' :-.4,s treated '. dnd'growth~ t<:- Inservice Insoedtion-'Subsectidns IWB,. AMP for

sleeves ;;- - :';' '' -.: '-;.v': . borated water marywat r ;' IWC, and IWD,7.for Class 1 components, PWSCC of
Up tb 340*C '- stress corrosion -Chapter Xl.M2; Water Chemistry," for- Inconel 182'
(644*F) crackin PWR primary water in EPRI TRA105714' weld is to' be

(PWSCC) and 4': ' evalu'ated

the applican s to pro a plant
s specific AMP oPr participate in industry*,,- -
prg rams to-deermire appropnateAMP

____ ___ ___ ____ ___ ___ ___ for PW SCC of Incone 182 weld.'-
14 Class 1 fittings and Nickel-alloy Reactor Cracking Chapter XI.M1, 'ASME Section XI Yes,

components coolant Inservice Inspection, Subsections IWB, AMP for
IWC, and IWD, for Class I components, PWSCC of
Chapter XI.M2, 'Water Chemistry," for Inconel 182
PWR primary water in EPRI TR-1 05714 weld is to be
and evaluated

the applidant is to provide a plant-
specific AMP or participate in industry
programs to determine appropriate AMP
for PWSCC of Inconel 182 weld.

C2.5-t . Pressunzer .- : Carbon steel,, Air; with metal, Cumulative *;, - Fatigue is a time-limited aging analysis - Yes,,-:-,.-
C2.511 Support keys' skirt; and :% low-alloy'steel temperatures fatigue damageF.&' (TLAA) to be performed for the peniod of.' TLAA''

'.'shear ugs v ,'' ' upto 340C ' Fatigue -> ' exended 6 eratlon; See the Sta r
(644 F) ; .) ; Review Plan, Section 4.3 'Metal

. Fatigue,"for'acceptable niethodsfor-';-
meeting the requirem ents'of

... _ ',_._'_''_'H __ ;__ __i,;_.'_ '_'_.4._'_.; ' * _ '10'CFR 54.21 (c)(1 ): - ; '- 54'-- *-_-;--
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IV Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

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

1 Class 1 piping, fittings and Stainless System Cumulative Fatigue is a time-limited aging analysis Yes,
components steel, carbon temperature fatigue damage (TLAA) to be performed for the period of TLAA

steel up to 340C extended operation. See the Standard
(6440F) Review Plan, Section 4.3 Metal

Fatigue," for acceptable methods for
meeting the requirements of
10 CFR 54.21(c)(1)(i) and (ii).

See Chapter X.M1 of this report for
meeting the requirements of
10 CFR 54.21(c)(1)(iii).

C2 57u Pressurizer,,'. Carbon steel AirL om Chapter XI -M, Boric Acid Corrosion pc No-
C52 Itrasuport. .eaking ~ Boric acids.. '

chemically A,- corosio-nof-.----;;>-
treat external surfaces!. .,. -

_______ _____A_______________ ' paborated water -,
38 Piping and components Carbon steel Air with boric Loss of material/ Chapter XI.M10, "Boric Acid Corrosion" No

external surfaces and acid leakage Boric acid
bolting (Ext) corrosion

C2.5-v-:* Pressurizer :-. Carbon steel,- Air Crack initiaton Chapter XI.M1, ASME Section Xl'-- No,
C2.5.12 Integral support -.- : ' .' ' stainless steel -I . ., .- o, a growth/. X .nservice Inspecion, Subsections I --

.. ,_,_,.__: .' _______________ _ - * -*.. - ,Cycicloading.- IWC,-and IWD,'for Class1components ; -;
41 Class 1 piping, fittings and Stainless System Cracking Chapter XI.M1, 'ASME Section XI No

components steel, carbon temperature Inservice Inspection, Subsections IWB,
steel up to 340'C IWC, and IWD," for Class 1 components

(644°F)
C2.5-w.^. Pressurizer.: Carbon steelAr -i; Cumulative:' ; Fatigue is a time-limited aging analysis - Yes'
C2.5;12' : Integral support. ' stainless steel f atigue damage/- (TLAA)t be performed for the period of .TLAA-

, o.,~ '. Fatigud~ r, extended operation_ See the Standard
Review Plan;Setion 4.3 . etal .. - -

.5 .Fatigue for aceptable methods for
.. s .~ - ~ . meeting the-requirementsofŽ

* *' ~~~''~ 10 CFR 54.21 (c)(1 )-'_____
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IV Reactor Vessel, Intemals, and Reactor Coolant System
2- Renrcfnr onnlant qvstnm and Cnnneeted Linen (PressnrizeAd Water Reatonr}

Structure and/or Aging Effect! Further

Item Comnponent Material Environment Mechanism Aging Management Program (AMP) Evaluation

Class 1 piping, fittings and Stainless System Cumulative Fatigue is a time-limited aging analysis Yes,
components steel, carbon temperature fatigue damage (TLAA) to be performed for the period of TLAA

steel up to 340°C extended operation. See the Standard
(644¶F) Review Plan, Section 4.3 'Metal

Fatigue,' for acceptable methods for
meeting the requirements of
10 CFR 54.21 (c)(1)(i) and (ii).

See Chapter X.MI of this report for
meeting the requirements of
10 CFR 54.21(c)(1)(iii).

C2.6-a Pressurizer relief tanks Carbon steel_ Chemically -uAd ve- s:: - Fatigue is a time-limited aging analysis.-:- Yes, -
C2:6:1. . 'Tank shell'irid he ads -'K Ai type 304 itreated 7 - fatigue dama'ge-i (TLAA) to be performed forth6'0eriod of - TLAA

C2.6.2 -;'Flanges and no zl sa;:. stainless steel borated wtr Fatiguie , '.exte'nded operatiodn .Seethe Standard'. i
^ j .,:' cladding' : at 93C" :,; X Review Plan,'Section 4.3 Metal--'--.

. (2600F) . Fatigue,7.for accptab methods for
; ',X, 

meetig the req uirements of
110 CF 521c)1)(i) and, (ii):,

See'ChapterXMl 1of this" reprt"'fo

meeting the'requirements of,

.___, ;- -10 CFR 54.21(c)(1)(iii)'.'.

General piping and Carbon steel Treated Cumulative Fatigue is a time-limited aging analysis Yes,

components with type 304 borated water fatigue damage (TLAA) to be performed for the period of TLAA

stainless steel > 2700 F extended operation. See the Standard
cladding Review Plan, Section 4.3 'Metal

Fatigue,' for acceptable methods for
meeting the requirements of
10 CFR 54.21 (c)(1)(i) and (ii).

See Chapter X.M1 of this report, for
meeting the requirements of
10 CFR 54.21(c)(1)(iii).
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lv Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

Structure and/or Aging Effect/ FurtherItem Component Material Environment Mechanism Aging Management Program (AMP) Evaluation
C2.6-b. Pressurizer relef.tank -.=, Carbon steel-@- Air, leaking.--. Loss of materialV Chapter-Xl.M10;-Boric-Acid Corrosion"-'- No_:C2.6. *- Tank shell and headis -:he I-Adhe I Y.acidt-' -'

i(exteral surfaces)- treated corrosionof-*
borated water-- external surface
at 9

'______ _ _ _- _ 7 '*'' _ _ _ _ _ '--' _' _ _ _ _ _ _ _ _ _ _ _ _ _ _ , (2 0 0 ,F . . '_ ... '. _ _, _38 Piping and components Carbon steel Air with boric Loss of material/ Chapter Xl.MIO, "Boric Acid Corrosion" Noexternal surfaces and acid leakage Boric acid
bolting (Ext) corrosion

C2.6-c Pressurizer relief tank -- j.Carbon steel Chemically- Crack initiation .- -:tChapter Xl.M1 'ASME Section XI'-. N--BO.-o:-.02 6 1 Tank shell and heads' with type304 treated -'"s--- and growt! Inservice Inspection' Subsections'IWB,-:.
C2.6.2 ' Flanges nozzles stainless steel- borated water Stress corrosion .WC, and IWD,' for Class 2cormponents-

-. (200'F)
,; ,, , _d. -'for,,

-, _________ M ,',PWR primary water in EPRI-TR'105714'
36 General piping, fittings and Stainless Treated Cracking Chapter XI.M1, 'ASME Section Xl No

components steel, carbon borated water Inservice Inspection, Subsections IWB,
steel with >140'F IWC, and IWD, for Class 1 components
stainless steel and
cladding

Chapter XI.M2, 'Water Chemistry.' for
I I PWR primary water in EPRI TR-105714 I
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IV Reactor Vessel, Intemals, and Reactor Coolant System
DI. Steam Generator (Recirculating)

(Later

IV Reactor Vessel, Internals, and Reactor Coolant System
D2. Steam Generator (Once-Through)

(Later
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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

P1-at-.iping;.fittings and; , i*->Stainlessv': Chemically,4 Crack initiation 2.' Chapter X.M2,t tWaerChemistry, for.- No 'A.:-:,
miscellaneous items :Ž.i: ' steel.§* treated 6'; and growt/ ' PW '-WR primar waterin'EPRI-TR-105714:'
A'1,RPiping and fittings-up b Stress.corsion

isolation val ve 2 ,; .-,oatd ater -aSts o inc' 7 'S c c' -
A Flow orifice/elements-', temperature '. .. . .

A.1. 3,, .XTempte-ra9tueemn 93C -

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

> 1400F
A1lb Containment spray system Carbon .Airwihbr Loss of material/, ChapterXl .MI, "Borc Acid Corrosion" No

A Bting steel aid ge Br
jow-all6y chemicallyx corrosion
Es, 'tee,,.>j -treated -a,

-' ',Z~'~ boraed waer -_____

17 Piping and components Carbon Air with boric Loss of material/ Chapter XLI Mb, "Boric Acid Corrosion" No
external surfaces and bolting steel acid leakage Boric acid

Ex)corrosion________________________

A.15c Containment spraynsystem Stainless Tremicallyted Crack initiation Chapter)XLM2, Water Chemistry," for No
Am 5 oedts steel treated - andwoter PWR pnrmary water in EPRI TR-105714

borated water.. Stress corsion

> 1400F
A.2-a:;, Headers and spray nobles <- i Carbon:' Airwa ;x!,~ Loss of mnaterial/;~ tA plant-specific aging management - :Yes, plant.
A2.s> G-Pipi pig and fittings:n steel General ckihprogram is to be valuatedr specific' .

-A'2 .4i ._ Spa nols&,~. . .<.j Hi- *- ,4 ~ . .. ,-. .____

3 HPiping and components internal Carbon Air indoor Loss of material A plant-specific aging management Yes, plant
______ surfaces steel General_________ program is to be evaluated specific

Comment: This may need to be
I made more component specific if a

component specific program is
required to examine the internal
surfaces of the spray
pipinglcomponents
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V Engineered Safety Features
A. Containment Spray System Pressurized Water Reactor I

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

3 Piping and components Carbon Air- indoor Loss of material A plant-specific aging management Yes, plant
external surfaces and bolting: steel' (Ext)- program is to be evaluated. specific

A.3-a Pump; Stainless Chemically.,; Crack initiation. -,-, Chapter Xl.M2, Water Chemistry tfor :; No-.;-

A.3.1 f'*Bowcasing -j..-. steel treatedi--' -andgrowth/= PWRprinmary waterln EPRI TR-105714; :
borated waterk Stress`corrosfon

a rackirg-
temperature -,,, '

<931C

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

..______________________ .. __ _ ....> 140°F - ___...__.

A.31b. Pupin and compone Carbon Airwit Loss of material/ ChapterXl.M10, Boric Acid Corrosion No
A.3.2 Bligsteel lekn orcai

low-alloy:;! chemnically:,-,,. corrosion'q--
steel" treated -" -

____ ____ ____ ____ ____ _ b rated w ate~r
1 7 Piping and components Carbon Air with boric Loss of matenial/ Chapter X1. Mb, "Bonic Acid Corrosion" No

external surfaces and bolting steel acid leakage Boric acid
(Ext) corrosion

A-4-a} Valves (hand; control, check, Stainless ChernIcally-- Crack initiation7--2- Chapter Xl.M2 Water Chemistry, for-- No.--,-
motor-operated, and *-:-:;--. steel treated and growth; PWRpnmary waterIn EPRI TR-105714
containment isolation) i ba wat.e::- .. r..., Stress corrosio'.n._
containment spray system -- at -crakn

A4 I Bodyand bonnet temperatures .

-,,,,F '_______t' T ,, C - -
15 General piping and Stainless Treated Cracking Chapter Xl.M2, 'Water Chemistry, for No

components steel borated water PWR primarywater in EPRI TR-105714
. . : .. .: . > 140°F _ -_._.

A.4-b aValves (hand, control; check;,.-- Carbon Air,---.- - Loss of material/!. Chapter Xl.M0,. Boric Acid Corrosion",- No.%. ;
motoroperated and steel,- .,- leaking Boncacid
containment isolation) ind -. low-alloy chemically : corsion ; ,-:j -::. --~- :;
coA- taingn- spray' .d st r- ,- treated

A 2' ~ Bolt ngF.- . ~ --. _ _ _ _ bdrated water _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _
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V Engineered Safety Features
A. Containment Spray System Pressurized Water Reactor I

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

17 Piping and components Carbon Air with boric Loss of material/ Chapter XI.M10, "Boric Acid Corrosion" No
external surfaces and bolting steel acid leakage Boric acid
I _ _ _(Ext) corrosion

A.5-a Valves (hand; control and ;,-': Carbon:... Air. Loss of mate ial/_,- A plant-specific.aging management : Yes, plant.
.. containment isolation) in':- 'StieL .: - General corrosion! programris to be evaluated.':* '' ) specifics N :

headers and spray nomles S ~ ' . .- ~'-,'-
A.5.1'-' :Bodyand bonrnet'.ŽI- -X"- >,-.-. r.<.* ;. .U ,s:- . -v .' vv
3 Piping and components internal Carbon Air - indoor Loss of material A plant-specific aging management Yes, plant

surfaces steel (Int) program is to be evaluated. specific
3 Piping and components Carbon Air - indoor Loss of material A plant-specific aging management Yes, plant

external surfaces and bolting steel (Ext) program is to be evaluated. specific
A V b Valves (hand,.control and-.. i Carbon .Air, leaking , ., Loss of material Chapter Xl.M1 0,."Boric Acid Corrosion"" No

co ntainrment isolation) in*,'-n steel;- , :,: chemicaby . ' B ri'a cid'.. - -,, , _,n a
headers and.spray no1es,, lidow-alloy,- treated corrosion' -'' 7': ..

AS 2 'Bolting- ' • ,-, . steel borated water . -
17 Piping and components Carbon Air with boric Loss of material/ Chapter Xl.M10, "Boric Acid Corrosion" No

external surfaces and bolting steel acid leakage Boric acid
(Ext) corrosion

A;6-a Containment spray heat, - ;, Carbon'. Chemically,: Loss of material! ChapterXl.M20 Open:Cycle Cooling No
-. exhanger (serviced byopen steel m treated : Geeraland "Wate System .

cycle cooling water),';-j'." ' stainiess borated-water microbiol!°io`6y1 .*.: - -.
A.6.1 .Bonnet/cover.. steel on one side influenced I, -
A.6.2" Tubing and ope corsion and

643 Shcycle cooi. g biofouling
6A.6 _- 4 _Caselcove4I water...~I raw

water) on the i, A
--........ ~.otherside .; _______

12 Heat exchanger shell side Carbon Raw water Loss of material Chapter XL.M20, 'Open-Cycle Cooling No
components steel Water System'

12 Heat exchanger shell side Stainless Raw water Loss of material Chapter XL M20 Open-Cycle Cooling No
components steel Water System'

Comment: This may need to be
made more component specific if a
component specific program is
required to examine the internal
surfaces of the spray
piping/components

Comment Aging effects for parts
not covered in the next two lines are
covered by the general entries
elsewhere in this table.

Comment: This includes shell side
of tubes. Tube side of Hx will be
stainless in treated borated water

J

I
1
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A. Containment Spray System Pressurized Water Reactor

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

A.6-b Containment spray heat .-,'- Parbon- Chemically .: Buildup of.depositl Chapter XI.M20,'5:pen-Cycle Cooling *.; No-..-- -.-9
exchanger (servced by dpenB shee- ---treate -if--li-------'.'-' Water Sstem - ''.'..
cycle' cooling'wate'r) istainl;es- s borated water_,'

A uigsteel on one'side
A;6.2: f~bn -;"''29 andopen- . .. ' , ' - .

cycle coolingwater (raw
water)on)the

______ _ _______ other sid e-
12 Heat exchanger tubes Stainless Raw water Fouling Chapter XI.M20, Open-Cycle Cooling No

(serviced by open-cycle cooling steel . Water System'

water) .
A.6-c:.. Containment spray heat!-. Carbon ,-- Chermically.--.: Loss of material/.-" Chapter XI.M21 ,-,'Closed-Cycle Cooling.^ No

.:-us a 'xchaiger (serce is baye steel-' treated - ' General pitting*-; WatergSye' 5- -' :
cycle-coolng water) - stainless boratedwter a ndcrev e,

A.6 Bonnetfcover steel' oin tubb'sid&, 'corrosionri
A.6.2 T .'.ubing a-- d ansciosed :--.? X
'A.6.3 '; 'Shell - cycle cooling -L -

A.164 'CaseCover wate -o shell;

13 Heat exchanger shell side Carbon Treated water Loss of material ChapterXl.M21, 'Closed-Cycle Cooling No
components steel Water System'

.13 Heat exchangershell side Stainless Treated water Loss of material Chapter Xl.M21, 'Closed-Cycle Cooling No
components steel Water System'

A.6-d Containment spray heat - a*:. Carbon i Air, leaking -.. Loss of material/ Chapter X.M1,Boric Acid Corrosion- -o -
ecaersteel c'hemk~allyQ Bonc cid,-~

'A 63. ' ~-tShell .'~ ;o'.~ ' - '.. lw -alloy:-' treated coosion ccv: -

A.6 4 a exte steel btrated wiaenr.-

A65 Bolting ____

17 Piping and components Carbon Air with boric Loss of material/ Chapter Xl.M1 0, "Boric Acid Corrosion" No
external surfaces and bolting steel acid leakage Boric acid

. (Ext) corrosion

- - Comment: Not ciear why carbon 1
steel used for tubes which would see

Iborated water. I

- - Comment: Fouling on treated water
side Is assumed to be managed by
heat transfer monitoring of OCCW
program
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V Engineered Safety Features
B. Standbv Gas Treatment Svstems (Boilino Water Reactor)

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

B 1-a- w "' Carbona-te Internal:;t-- Loss of material/; A plant-specific aging management Yes,
B 11 Fittings, access doors'and steel occasional General corrosion p mis to beevaluated- plant- I

closurebolts expos to- -, specific.-
B 1 quipment frames and moistai

hfousing ----- external
ambient plant i

- -- *-- environm ent*- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 Piping and components internal Carbon Condensation Loss of material A plant-specific aging management Yes, plant
surfaces steel program is to be evaluated. specific

3 Piping and components Carbon Air - indoor Loss of material A plant-specific aging management Yes, plant
external surfaces and bolting steel (Ext) program is to be evaluated. specific

B.1-br Ductworke& 5.:-,-A -i Elastomerk' Internal,;' HHardening and, - Aplant-specific aging management Y es,:- A

"Seals 6et0een ducts and fan; (Neoprene) occasional.p los of strengtt,. piogram is to be evaluated- ' plan-
B.1.4 .Siiis in dampers and do ors exposure to'- Elastom er< Specific.! -.

- E moist air-. degadatio._ .
- - - ~external i.---*

ambient plant -

air-
_______ ______ ______ ______en viro n m ent _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7 Elastomer seals Elastomer Condensation Change in A plant-specific aging management Yes, plant
material program is to be evaluated. specific
properties

7 Elastomer seals Elastomer Air - indoor Change in A plant-specific aging management Yes, plant
(Ext) material program is to be evaluated. specific

properties
B.2-a Filters , Carbon Internal Loss of matenial. A plant-specific aging management Yes
B .21. 1Housing'and supports --. steel - occasional ;-General corrosion, program is to be evaluated plant-

exposure to speci IC
moist air.

ambient plant'
air

_____ _____ _____ ____ _____ _____ ____ en v iro n m e n t _ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _
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3 Piping and components internal Carbon Condensation Loss of material A plant-specific aging management Yes, plant
surfaces steel program is to be evaluated. specific

3 Piping and components Carbon Air - Indoor Loss of material A plant-specific aging management Yes, plant
external surfaces and bolting steel (Ext) program Is to be evaluated. specific

B.2-b .Fifters- ,- v Elastomer Occasionab- - Hardening and-- , A plant-specific aging management..;. - Yes,
B.2.2 . Elastomer sealst -.; (Neoprene. exposure to'-'> loss-of strength! '. progbrar i stob'e aluated.,.- '-Ip .lant

.+. -- , ; t ,mi mair%''Elast~oe'. '--' * .. v- - *.: ' ;.-'. spec.fc'
.,- *. : ,, , ,,-, , -, -, -+ -- ; ' rtras 1 :--;.' ' ; ' degradatior' ;- - ]. ;'. -- .; wI ~., :..'-,;-

7 Elastomer seals Elastomer Condensation Change in A plant-specific aging management Yes, plant
material program is to be evaluated. specific
properties

Attachment I Proposed Changes to NUREG-1801 Mechanical Systems Tables 315/2004



DRAFT ESF Systems Table Changes Page 48 of 136

Engineered Safety Features
C. Containment Isolation Components

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

C.lra-' BWR and PWR Isolation Carbon steel Inside_: ;M.t' Loss of rmateral/,<' A plant-specific aging management - ,, Yes plant
, ..., .barriersz '''p and low '-surfce:; 'eneral;pitting, ., program is to be evaluated See IN 85 specific '_'

C.1.1 -: Valve body and bonnet alloy steel -, tr'a or raw. crevice and'' 30 for. evidence of microbiologically-
C 1.2" "Pipe penetrations (piping , water, liquid microbiologically influenced corrosion.

-between two isolation waste; outide influenc6d ,
valves?,- su rface' __ i oroin a n s d-;,

* ___________ ambient air blofoulin ' P_ _ _ _ _

3, 5, 6 Piping and components Carbon steel Treated water Loss of material A plant-specific aging management Yes, plant
internal surfaces program is to be evaluated. See IN 85- specific

30 for evidence of microbiologically
influenced corrosion.

3, 5, 6 Piping and components Carbon steel Untreated Loss of material A plant-specific aging management Yes, plant
internal surfaces water program is to be evaluated. See IN 85- specific

30 for evidence of microbiologically
influenced corrosion.

3, 5, 6 Piping and components Carbon steel Condensation Loss of material A plant-specific aging management Yes, plant
external surfaces program is to be evaluated. specific

C.1-b BWR and PWR isolation, -*.' Stainless:.:: Inside m. _ f f Loss~of.raterial/,- A plant-specific aging managenent Yes; plant
P'isto6eevaluated,.elN5:barrier .- - steel o krface : Pi tingcrvi' ra is to be lcspecific

C.11 -1 Valve body and bonnet ;.. treatd'rra, ad
C.1.2 ., , ,Pipe pnttosppnhi water, liquid'-,; microbiologically,:k influenced corrosion.'

between two isolation:-' .u waste; outside influenced. . ,a.!.: '. --. i;
v. surface:' ' corrosion and.', _ .

5. 6 Piping and components Stainless Treated water Loss of material A plant-specific aging management Yes, plant
internal surfaces steel program is to be evaluated. See IN 85- specific

30 for evidence of microbiologically
influenced corrosion.

5, 6 Piping and components Stainless Untreated Loss of material A plant-specific aging management Yes, plant
internal surfaces steel water program is to be evaluated. See IN 85- specific

30 for evidence of microbiologically
influenced corrosion.

. - Comment: Treated water and
untreated water cover the liquid
environments in systems with
containment penetrations that are
otherwise out of scope

Comment: Treated water and
untreated water cover the liquid j
environments in systems with
containment penetrations that are
otherwise out of scope. Outside
surface of stainless not covered since
NUREG-1801 typically ignores
stainless in air or condensation.
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V Engineered Safety Features
D1. Emergency Core Cooitng S stem (I'ress nzed water e actor;

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

D1:1-a,- Piping and fittings.';. : .. ; z Stainless Chemically-. Crack initiation:-.-:n ChapterXl.M2, .Water.Chemistry',for ' No- .-

D1'1;.- -Core.1`16d'syste ^-U steei"-:'' trdated j! < ndrigrowth l'- ' PWR p'rimar 'y ater'in EPRI TR-105714'-
D1.1'.2 '";.Residual heat'remrdvalor '- . -. borated water- Str'ess corrosiorn.'- - - '*

sh 'udown cooling - at cracking
D1.i3: '!) High-pressuesafety injection temperature --

D 1'.4 . Low-pressure safety inrjecton-' <- 93°C-' -;- C :" ...
Di.1.5 >. Connecting lines to chemical (200F)

--and volume control system:.;.*
D .1.6 Spentfuel pool cooling '

____ lines~ t6 erinergency sump - ___________ ____

15 General piping and Stainless Treated Cracking Chapter Xl.M2, Water Chemistry,' for No
components steel borated water PWR primary water in EPRI TR-105714
._ _ ._ ._ ._._.__ 140°F '

D1.1-b' Piping and fittlngs-.-- - - Cast- - -_;- Chemically .;. Loss of fracture,- 7: ChapterXl.M12,.!Thermal Aging-.2- -:Nvm
D1.1.-1 Core flood system .'-. 'austenitic-: treated iWt '. toughness V' Embrittlement of Cast Austenitic:.. ' >'7'- -

Dl.1 2 -' Residual heat removal or stainless'; borated water. Thermal aging StaInless Steel (CASS)-' i-';

'doing-..' steel ---.. at e'b'ttement . .
D1.3 ;- H ighpressure safety injection- *- 7 temperatures-.
D1 1.4 >Low:press'Oresafety.Injection 25-340@c; C 2-
DIA1 5 . Connecting lfinei to chemical . . . (77 644oF)

Di6 :and'v6ium e control system L '.~"

Dl , ,;' Spefnt fue1 ool cooing
____ lines to emergency sump ________________

11 General piping and Cast Treated Loss of fracture Chapter Xl.M12. Thermal Aging No
components -- austenitic borated water toughness/ Embrittlement of Cast Austenitic

stainless > 482°F - Thermal aging Stainless Steel (CASS)'
steel embnttlement

D1.1-c-^ Piping and fittings-.,'--'+ - Stainless --. Chemically Cumulative . Fatigue Is a time-limited aging analysis-- Yes,.-
D1.1.1; -Core flood system.-' steel treated - .' fatigue damage/!. (TLAA) to be evaluated for the period of.- TLAA
D1.1.2'- Residual heat remov or.- borated'water- Fatgue etended'peraton> SeetheStandard - - -

...... shutdown coo ing r I-.K -' - atL - -'.' . Revew Pan- S teta r -

D113 . High-pressure safety Injecton. temperature Fatiguie for. accptable methods for ' .* . -

D1''4; Low-p re ssuresafetyinJectl6ni > .': <93C'1. <. ' meeting .enhruui1CRents.f.10 CFR
;,.; ; - : i;-.. ',i-. . .; , (200°F)-.-3 ::' ~. .- ., .; . 5,, .. 54.21(c).I .K.:;- ;; .:'k !w '-'t ';J_____
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V Engineered Safety Features
U1. tmergency Core cooling S stem (Pressurized Water Reactor)

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

1 General piping and Stainless Treated Cumulative Fatigue is a time-limited aging analysis Yes,
components steel borated water fatigue damage (TLAA) to be evaluated for the period of TLAA

> 270OF extended operation. See the Standard
Review Plan, Section 4.3, Metal
Fatigue' for acceptable methods for
meeting the requirements of 10 CFR
54.21(c).

D1.1-d:- Piping and fittings,'. , ;,; Nuts;,- Air- - :...--.. Loss of material/U . Chapter Xl.M10, Boric Acid Corrosion' No
Dl;1.7.:,' CBolting forflange connections carbon leaki r '' Boric'acid :.-...',-. - . -

: .-in items D1:1.1.through.; s- teel, chemically, corrosion&:.:" - ' '.-' ;- . - - -

; ;Z ra1-a6-i ;~4---si-t * bolts/studs ;treated K-.. -5 - ,.- ......
W>*VJ K:'-- *- alloy steel'-" borated water: '-'- * - - • ;' - -'',. - .

17 Piping and components Carbon Air with boric Loss of material/ Chapter Xl.M10, "Boric Acid Corrosion" No
external surfaces and bolting steel acid leakage Boric acid

(Ext) corrosion _

D1.2-a- HPSI and LPSI pumps:. :-'-,<. Stainless Chemically Crack initiation Chapter XI.M2, *Water Chemistry," for;. No,
Ds1- Bowlcasing steel,:-, treated. and groi h. PWR'primarywat i EPRI TR-105714!.

carbon steel. boratedwatec' Stress corrosion -

.. stainless temperaturec.,
sAe- s _ 93 C._.

______________________cladding (200o1F)2., ________

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

> 140'F
D1.2-b- HPSI and LPSI pumps Casing: Air; .-.- . ;; Loss of material/..,: Chapter XlM1O, Bori Acid Corrosion', No
D1.2.1 .owl/casing (external carbon steel leaking Bonc acid..' ',. . . - .,

sraes)W2 ,. with chemically- - corros on:
Dl; 22 oltingstainless; treated - ...

steel borated ae A
cladding,

-. nuts.:carbon.
steel
bolts/stud .S:,

a '-- aloy steel'-~ _____________________________
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V Engineered Safety Features
I. Emergency Core Cooling S stem (Pressurized water Keactor)

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

17 Piping and components Carbon Air with boric Loss of material/ Chapter XI.M1O, "Boric Acid Corrosion" No
external surfaces and bolting - steel, acid leakage - Boric acid"

(Ext) corrosion
D1.2-c l HPSi and LPSI pumps -a,7.- -j' Stainless -'-- Chemically:-;;.r Loss of material/- A plant-specific aging management. -Yes, plant--
D1 2.3 ' Onifice (minifow recirculation ste ' tre'ted - Erosion' program isto he evaluated for erosi of- s pecific.

borated water the orifice due to extended use'of the-
at- -. > centrifugal HPSI pump for normal

¾temperaure- chirging.,See LER'50-275/94;-023 for
9: -3C.;-1' 'evideric.of erosion. - -

:________ i-.(2000F)' -
8 Orifice (miniflow recirculation) Stainless Treated Loss of material/ A plant-specific aging management Yes. plant

steel borated water Erosion 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.a --RWT circulation pumpx~ --.-. N uts: t2 .- ~; Air. - Loss-of material/-. Chapter XL.M10iBoric Acid Corrosion"-}-! No-it,-
D1.3.1 *-Boltng -' carbon leaking ' ' Bor c acid

'steel chemically corr osion ii ;> *;a,
- -: b;,ts/studs' treated.

_____.._a h., -s-;-i alloy steel borated water ____-___._-*.______________>_,.,

17 Piping and components Carbon Air with boric Loss of material/ Chapter Xl M10, "Boric Acid Corrosion" No
external surfaces and bolting steel acid leakage Boric acid

. (Ext) corrosion
Dl 4-a;- Valves (check, control hand, Stainless Chemically-_^ Cumulative!--,- Fatigue is a time-limited aging analysis Yes,-

mrrotor operated -and relief, '.- steel 'treated - faguedamage/ '(TLAA)to be evaluated for the penod of TLAA"'
valves) carbon-steel borated water Fatigue 'xtended operation See the Standard:'e

Dl14.1- t Body and bonnet 'M : with' 'a' at Review Plan, Section 43 Metal
.. . stainless temperature - Fatigue' for acceptable'methods for

steel . <93 C m ;the requirement of 10 CFR :
__ _ _ _ _ _ _ _ _ _ _ _ _ cladding - - 20 F)- -54.21 (c) _ _ _ _
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V Engineered Safety Features
Wl. Emergency core Cooling S stem (Pressurized Water Reactor)

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

1 General piping and Stainless Treated Cumulative Fatigue is a time-limited aging analysis Yes,
components steel borated water fatigue damage (TLAA) to be evaluated for the period of TLAA

> 270°F extended operation. See the Standard
Review Plan, Section 4.3, 'Metal
Fatigue' for acceptable methods for
meeting the requirements of 10 CFR
54.21(c).

D1'4-b Valves (check, control, Stainless - Ch emicaly...' Crack initiation ., ChapterX!.M2; Water-Chemistry.-.for- . No .
motor operated. and relief steel, '-* treated and growth' ; PWR primary water in7 EPRI TR-1 05714.
valves) carbon steel borated water. Stress corrosion - - -,

D1.A41 Bdanboetwith `Z`-,-at"-L': crac6k in'gŽ' .

.stainless tmeaue .- -,

steel <`.,!~, 93*C
D1. tcladdings (200 F)' __.i:'__

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

> 1400F
Dl.4-c Valves,(check, control, hand Body and-Zi. Air,.-, Loss of material/ Chapter Xl.Ml 0, "Boric Acid Corrosion". No.-
,.:* m otor operatedland relief bonnet i leaking Boriacid . .-- '

valves) -- carbon' cheicll corrsion.
D 1.4,1 Body and bonnet (external',: steel; nuts-. treated

'4surfaces)', carbon borated water- A.

D42 Bolting te,~
bolts/studs , ~

17 Piping and components Carbon Airwith boric Loss of material) Chapter Xl.M10, "Boric Acid Corrosion" No
external surfaces and bolting steel acid leakage Boric acid

(Ext)corrosion
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V Engineered Safety Features
D1. Fmprnannv Core Coolina Svstem (Pressurized Water Reactor)

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

D1.5-a. Heat exchangers (reactorj-:: . BonneV ._- Chemically Loss of.material/;- Chapter Xl.M21 .'Closed-Cycle Cooling,, No
"coolant pump se'al HPSI pump- cver ahd freate'd -'., Pitting arad crevice' Wate - .;- .- -:-;
seal,'LPSIpump seal, RHRor' tubing: , rte', d c b orrosion'
SDC) - stainless water; and

D 1 .5.1' Bonnet/cover' ' steel; shell:- treated
D1 .5;2 -;.Tubing'-*; carbon-'-:,'' 'component -. *','-
D1.5.3 Shell steel cooling water-'
D1.5.4' Case/cover-., case/cover, .

______ ~~~cast iron _____

13 Heat exchanger shell side Carbon Treated water Loss of material Chapter Xl.M21, 'Closed-Cycle Cooling No
components - steel . . . Water System'

13 Heat exchanger shell side Stainless Treated water Loss of material Chapter XI.M21, 'Closed-Cycle Cooling No
components - ' ' steel Water System.

D1.5-b, Heat exchangers (RCP seal, Shell:,- Air, leaking.;_: Loss of material/-.4. Chapter XI.MIO,.,'Boric Acid Corrosion". - No.;,
-;t HPSI pum'seal ,LPSI pump-- carb'on chemicaly,;'-. Boricacid.'.

seal;RHR birSDC)y. W`.' steel treated -:: ' corroslon -- - , - , .
D.. Shel , i.-;,, case/over.' borated w'ater.' ',Ž,,., . p

D1;5.4" ' 4Cas'e/cover(externai . . cast iron -.. .-..
.aces) - nuts ar n ..... ..

D15.5:5 ''Bolting ' . steel
bolts/studs:

______ ~~~~~ ~~alloy steel __ _ _ __ _ _ _ __ __-__ _ _

17 Piping and components Carbon Air with boric Loss of material/ Chapter Xl.M1O, "Boric Acid Corrosion" No
external surfaces and bolting steel acid leakage Boric acid

(Ext) corrosion
D1.6-a: Heat exchanger (RWT. heating), Bonnet/- Chemically,- - Loss of material/, Chapter Xl.M21, -'Closed-Cycle Cooling No',

serviced by closed-cycle'. :::',: cover and - treated . . ' Pitting' and crevice Water System':,-" -
*. cooling water',"- '-; '".tubing- -.. borated 'water: corosio - - '- '

D1.6.2' feeBlng'"o',: ' :. ' steenhelles .: 6:; ondted '-' ',, .n. :- - *.. '- _,

Di.6.3 ,'Sruhteleb] '66,..'cot cabnte mcoln w . ' :.'
13 Heat exchanger shell side Carbon Treated water Loss of material Chapter XI.M21, 'Closed-Cycle Cooling No

_ omponents steel Water System.
13 Heat exchanger shell side Stainless Treated water Loss of material Chapter XI.M21, 'Closed-Cycle Cooling No

components steel Water System'

- - Comment: LOM for inside of tubes
(stainless in treated borated water not
addressed.

_ - Comment: LOM for Inside of tubes
(stainless In treated borated water not
addressed.
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V Engineered Safety Features
D1. 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 .6-b. Heat exchanger (RWT. Heating) Carbon Chemically. ,. Loss of material/ Chapter XL.M20, 'Open-Cycle Cooling No
serviced by open-cycle cooling steel, treated., . General (carbon ;' Water System"
water, stainless borated water steel only), pitting,

D1.6.1 Bonnet/cover.- steel,'-- . on one side-. creviceand
D1.6.2 Tubing and microbiologically-
D1.6.3 Shell.'--; :: .... :-.., open-cycle influenced.-.._..-

cooling water'X corro ion and
- (raw water)" ~iofoulng

h.on the other

12 Heat exchanger shell side Carbon Raw water Loss of material Chapter Xl.M20, 'Open-Cycle Cooling No
components steel Water System"

12 Heat exchanger shell side Stainless Raw water Loss of material Chapter XL.M20, 'Open-Cycle Cooling No
components steel Water System'

. ,6-c- i Heat exchanger (RWT heating). Carbon . Chemically,,-, Buildup of depositi Chapter X Open CycleCooling_ No
., serviced by oper7 cycle cooling stee , treated' B iofoulinaWater S'stem t

water stainless''."- borated water- '
Dl.6.2 Tubing steel' on one sid

ad-
ope'n-cyle. ':',
cooling wa er
(rawawater)

onthe othe~r-t....

12 Heat exchanger tubes Stainless Raw water Fouling Chapter Xl.M20, 'Open-Cycle Cooling No
(serviced by open-cycle cooling steel Water System'
water)

12 Heat exchanger tubes Stainless Treated Fouling Chapter XL M20 'Open-Cycle Cooling No
(serviced by open-cycle cooling steel borated water Water System'

_ _ _ _ w a te r) I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Comment: Effects of fouling
assumed covered in next line of
NUREG ]

[Comment: LOM for inside of tubes
(stainless in treated borated water not
addressed.

. Comment Not clear why carbon
steel listed for tubes here
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V Engineered Safety Features
D1. Emeraencv Core Coolina Svstem (Pressurized Water Reactor)

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

D1.6-d Heat exchanger (RWT heating) Shell: t-,, Air, leaking.. Loss of Material/. ChapterXl.M1O, "BoricAcid Corrosion'., No,
D1.6.3i' -. Shell'(extemal surface)`.1: carbon .- ;. che mically B' ' '-

D1.6.4 'otn' .;. .. *seent. treated': corso

carbon borated wter ' --

bolts/suds:
alloy steel%_____

17 Piping and components Carbon Airwith bonc Loss of material/ Chapter XlM10, "Boric Acid Corrosion" No
external surfaces and bolting steel acid leakage Boric acid

I__ _ (Ext) corrosion
D1.7-a . Safety injection tank Carbon Air; leaking! .-. Loss of materiaV Chapter Xi.M10, 'Boric Acid Corrosion" No

- (accumulator) steel with chemically Bo'ricacid'
D1.7.1- <Shell , . stalnless ' : treated', corrosion
D1:7.2: Manway,'. steel boratedwater---,
DI .7.3"~ V Pefietrations cldIng

nozzles (allexternalesurfac) 'a g,'.; .- ;

17 Piping and components Carbon Airwith boric Loss of material/ Chapter XI.M10,"Boric Acid Corrosion" No
external surfaces and bolting steel acid leakage Boric acid - -

(Ext) corrosion . ._.

D1 .7-b Safety. injection tank Carbon .--- . Chemically -- Crack initiation Chapter XI.M2, 'Water Chemistry, for,, Noa;
(accumrulator) ' steel with . treated and gro th' PWR primarywaterfin EPRI TR 105714':

D1'7i3 Penetratlons/nozles stalnless borated water Stress cdrroston ' :'-
steel-,,: at cracking 2._'.'..

-;_, cladding temperature . _r - -;

<93-C~
(200'F)-- ' '

15 General piping and Stainless Treated Cracking Chapter XI.M2, Water Chemistry, for No
components steel borated water PWR primary water in EPRI TR-1 05714

> 140°F ._._ '

Dl:8-a Refueling water tank (RWT) - Stainless . Chemically,-1:- Crack initiation Chapter XI.M2, 'Water Chemistry,. for., No
D1;8.1 j :. Shell. . s-te,,-el tre; steatedl.- . andgPWR primarywafein EPRI TR- 105714; 7,

D182 .Manhole * -' -borated water. Stress corrosion
'~~~~~ ;: _.......... ..' trt'cr ck -- , .. , , .DI.8.3 Penetrat.ionslnozzle -- a - a brackrng . - -

temperte
- . ..- .

___ __ __ ___ __ __ ___ __ __ ___ __ ( 00 ) -. -- :' -__93_ __
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V Engineered Safety Features
Di. Emergency Core Cooling S stem (Pressurized Water Reactor)

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

15 General piping and Stainless Treated Cracking Chapter XL.M2, 'Water Chemistry," for No
components steel borated water PWR primary water in EPRI TR-105714

> 140F
D11.8-b_ Refueling water tank (RWT). ' Nuts: Air, leaking Loss of material/ ChapterXlM10, "Boric Acid Corrosion",' No; ,,
D1.8.4" -. Bolting .. carbonr chemically',;.+ Boric acid

XX. stel;.>;»treated croin-' - andcomponents 4'boltsts :d, b.rated water

______ _____ ______ _____ _____ alloysteel:: _ _ _ _ __ _ _ _ _ _ _ _

17 Piping and components Carbon Air with boric Loss of materiali Chapter Xl.Ml0, "Boric Acid Corrosion" No
external surfaces and bolting steel acid leakage Boric acid

(Ext)_corrosion
D1.8-c Refueling water tank (RWT).,--; Stainlessq, Moisture-, Loss of matedal/I Aplant-specific aging management -.- Yes, plant-
D1.5' ..Bunied prtion of tank (outer'- steel'-I water P pitting and crevice proigra is to be evaluated forpitting and specific

- corrosion crevice corrosion oftank bottom
.:i, because moisture and water can egress.,

,;; -underthetankdue to crackingofthe
_________________________ _________penlmeter seal from weathering.~-,:

5 Buried and partially buried Stainless Soil Loss of material A plant-specific aging management Yes, plant
tanks steel 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.
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Engineered Safety Features
D2. Emergency Core Cooling s stem (1o0linr g Water Keacto r)

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

D2.1-a: Piping and fittings - Carboni- 25-2889Cz--: Loss of materialV-* Chapter-XI.M2;-'Water Chemistry," for;.- Yes,!
D2.1.A - High-pressure coolantl -: ;;- steel (77-550°F) General pitting, :. BWR water in BWRVIP-29 (EPRI TR--. detection of

-njecion'-:-'-;" deninralized- and crevice 103515)' -- ;'. agig

D2.1.2 'Reactorcore isolati6n coolin e corrsion ; - . - .. effects is to'
D2.1.3 *' High-pressre core'spray. - - '> The AMP is to be augmented by verifying be-
D2.1.4; ;Low-pressure'core spray:--.'; '.;. the effectivenes of water chemistry'. evaluated,.
D2.1.5 ;_Low-pressurecoolant',, contri -;See Chaptr 'XI.M32, One;Time

inJection an'd residual heat .. ., - * - --. - - Inspection,' for aniacceptable verification -
-removal.- ' ;program.'

D2.1 - Lines to'suppresson - . -'

D* 17 Linesto'drywel' :'. a .n .;."'

''supr'ssion cha mb rspray .
______ t.*system :>>. . __ __ __ ____________''

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

103515) ' aging
The :. - effects is to
The AMP is to be augmented by verifying be
the effectiveness of water chemistry evaluated
control. See Chapter Xl.M32, 'One-Time
Inspection,' for an acceptable verification
program.

D2.1b Piping and fittings -Carbon 25-288C, Cumulative; ,i Fatigue is a time-limited aging analysis Yes
D2.1;1. HPCI.- steel (77-550°F) fatigue damage! (TLAA) to'be evaluated for the p6riod of.' TLMA`''

stalnless' demireralized: Fatigue ' extended operatio'-. SeetheStandard''-.
steel water Review Plan,'Section 4.3 Metal a .7

Fatig;e..fo .acceptable methods for'-:t.
meeting the're'uirerents'of 10 CFR

_._: _ . ' " , - _; _' _ _ '- _ _ : '; _ _ _ _ _; _:'- _ -- _: _ '; _- _ : _' _ _ _ :- _ _ '- _ . ' . ' ;. _; _, _ _ _ _ _ _: _ . . _- _. _ 5 4 . 2 1 ( c).-'' _ ' : 5 4 i ' - - c ' . " : i -'_ _ _ _ _ '- _- _ _
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Engineered Safety Features
.- - ---D2. Emergency Core Cooling s stem (Boil! g Water React r)

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

1 General piping and Carbon Treated water Cumulative Fatigue is a time-limited aging analysis Yes,
components steel > 220°F fatigue damage (TLAA) to be evaluated for the period of TLAA

extended operation. See the Standard
Review Plan, Section 4.3, 'Metal
Fatigue' for acceptable methods for
meeting the requirements of 10 CFR
54.21(c).

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

extended operation. See the Standard
Review Plan, Section 4.3, 'Metal
Fatigue' for acceptable methods for
meeting the requirements of 10 CFR
54.21(c).

D2.1-cs: Piping and fittings,--_ Stainless. 25-288¢CW '> Crack initiation ., Chapter:Xl.M7,;BWR Stress.Corrosion- No.-,- -
D2.1.1'. -HPCI steel ' .' (77-55O0 F) - andgro . Cracking,.and.ChapterXl.M2,Wateru;.'
D2.1.2-, . RClC'.-. -<: - deilneralizeid`- Stress'corropi!` C leistry,. f BWRw aterin: -: , ;--
D2.1.3* HPCS- -- :. ;. water ; --: - 'cracking, BWRVIP-29 (EPRI TR-103515)---
D2.1.4 -LPCS.. itrgr nular -.,- '.
D2.1'.5- <'LPCI and RHR . stress corrosion'z-- *.
D2.1.6 cLines to SCr ckig-.--'
D2.1.7 - Lines to DSCSS __'_:'"'___ _____________________________
16 General piping and Stainless Treated water Cracking Chapter XI.M7, 'BWR Stress Corrosion No

components steel > 1400F Cracking,' and Chapter Xl.M2, 'Water
Chemistry,' for BWR water in
BWRVIP-29 (EPRI TR-103515)

D2.1-d- piping and fittings 2.5- '. Cast ,-2528C Loss of.fracture,. ChapterXI.M1 2 ;Thermal Aging e No.
D2.1. HPCI -. austenitic (77 550 F) toughness/ '.... Embrittlemrent of.Cast ustenitic-
D2.1.2- RCIC . -- ,-- stainless de ineralized Thermal aging StainlessSSteel;(CASS)
D2.13 HPCS,- steel wa - emn n -- * -,
D2.11:4. LPCS "...

D2.1.5. LPCI and RHR.r, -- .-.- .' .
D2.1.6; Lines to SC .. ,

D2.1.7-* Lines to DSCSS _ _ -____'____ _______.;____ _-____'___;;__* ;_________;_, ,_______-
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Engineered Safety Features
EDZ. Emergency Core Cooling s, stem (Boiling Water Rea ctct________________

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

11 General piping and Cast Treated water Loss of fracture Ch-apter XI.M12, 'Thermal Aging No
components austenitic > 4820F . toughness/ . Embrittlement of Cast Austenitic

stainless Thermal aging Stainless Steel (CASS)'
__ _ _ _ _ _ _ _ _ _ _ _ _ _ steel _ _ _ _ _ __ em brittlem ent_ _ _ _ _ _

D2.1-e - Piping ~and ftig~&>j- Carbon,.: Moist'.: +. Loss of mrateriat/,I; ~4plant-specific aging managementJ s Yes, plant:.
D2.1 8, Autmatic depressbrization- steel -c~ontalnmn k.ereal(arocpora s obICjutd

~systern-, :.,7!;---stainless-., atmosphere I;steel oply),,'pitting, 'z-' '"

* stee1t22 (air/n~itrogin)K:- 'and crvce " --:' .

.' ,. ; < , s ..... _ _ _ _ _ _ _ _

3, 5 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 AMP is to be augmented by verifying be
the effectiveness of water chemistry - evaluated
control. See Chapter XL.M32, 'One-Time
Inspection,' for an acceptable verification

____ ___ ___ ___ program ._ _ __ _ _

3, 5 General piping and Stainless 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 AMP 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

______ _____ _____ _____ _ ___ _____program ._ _ _ _ _

3, 5 Piping and components Carbon Condensation Loss of material A plant-specific aging management Yes, plant
____external surfaces and bolting steel (Ext) I ________program is to be evaluated, specific

3, 5 Piping and components internal Carbon Condensation Loss of material . A plant-specific aging management Yes, plant
____surfaces steel . prgra isto be evaluated. specific

- - - Comment.~ It was riot clear that a
plant specific program would be

Iapplied to all parts of this subsystem.
Water chemistry was assumed

Iappropriate for internal surfaces
upstream of the valves
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Engineered Safety Features
U2. Emergency Core Cooling s stem (Boiling Water Reactor)

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

D2.1-f-, Piping and fittings '.- - Carbon- , Airand steam; Wall thinning/L2:-:ta Chapter.XI.M17, .'Flow-Accelerated - No
D2.1.9 'Lines'to HPCI and RCIC'-- steel u to'320°C-.. '- Flow accelerated Co'rosion':.1- - 0

D pump turbine K L (608 FC corrosa._-.'''
D2;i.10 Lines fromi HPCI and RCIC---

pump turbine to-torusor. _ -' - ;
:-, . -;;wetwell;'- -

14 General piping and Carbon Air and steam Loss of material/ Chapter XI.M17, 'Flow-Accelerated No
components steel Flow-accelerated Corrosion'

corrosion
D2.2-a Pumps HPCS or.HPCI main-, Carbon- 25-288°C; Loss of matenal/V: ChapterXI.M2,. Water.Chemistryfor. Yes,

and booster LPCS, LPCI or steel . ' (77 5500F) General, pitting, BWR water in BWRVIP-29'(EPRI TR-. detection of
RHR, and RCIC casting demireralized and crevice<.' 103515)'.b aging

D2.2.1 BowVcas ng carbon water corroslon F_-,-. effects Is'to.:
D2.2.2- Suction head . steel The AMPIstobe augmented byerifyin- be
D2.2.3- Discharge head . 6-- --. , - t.heeffectiveness of water chemistry '.-" 'evaluated
.,, . . . '.-.r--.... > control See ChapterXI.M32 'One Time

Inspection; for an acceIpta blIe v'e nifica t io n
. progmffi _ ' , , >

2, 4 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 AMP 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
program.

D2.3-a Valves (check, control, hand;c-- Carbon 25-2888C . -Wall thinning/,--.: .Chapter X l.M17,.MFlow-Accelerated-.-. No
-' motor operated,'and relief ' steel- (75500F) Flow-accelerated Corrosion" - ;;

,valves)' ' ''':- ,- forging' ' corrosion ; , -- *-
D3 13 Bdy -and bnnet carbon >wfrU

seel~.

14 General piping and Carbon Treated water Loss of material/ Chapter Xl.M17, 'Flow-Accelerated No
components steel Flow-accelerated Corrosion'

I I_ corrosion

Attachment I Proposed Changes to NUREG-1 801 Mechanical Systems Tables 3/512004



DRAFT ESF Systems Table Changes Page 61 of 136

Engineered Safety Features
D2. Emergency Core Cooling s stem boailqng water Reactor)

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

D2.3-b Valves (check, control, hand, Carbon. - ' 25~-288*C)!- N Loss of material/ Chapter Xi.M2,"Water Chemistry,- for -' ' Yes, -
.motor operated, and relief,-" ,,i steeloh -- (77-550?F),-,-: General pitting, BWR water in BWRVIP-29 (EPRI TR ' detection of:

**,-a-, ' valves) :'.' *- forging, 'demineralized an crev ice 10515)> ,':' :-- " aging
D2.31 Body and bonnet carbon, ter corrosion ' -: e ; ffct ist'.

.-: .steel-.Lt"- ' AMP,is to be augmented by"' be *-
casting verification'of its effectiveness of the evaluated.

water-ch em'strycontr, seeChapter-l",

2:_____XM32;'One7ime inspection 'for an,,

2, 4 General piping and Carbon Treated water Loss of material Chapter Xl.M2, 'Water Chemistry.' for Yes,
components steel 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
control. See Chapter Xl.M32, 'One-Time
Inspection,. for an acceptable verification
program.

D2.3-c Valves (check, control,,hand, Stainless - 72 W - Crack initiation:,.' - Chapter:XI.M7 i; BWR Stress Corrosion No.
.m;=-;'-rotor operated and reiief <. .t*!!ow}( 0F. adrt Cracki g,-iChpta'ridieli. ... . '*t- eI (7 7 5s0 F) 7 n rwh ±Creackinig',and Chapter XLM2;'Water--X,

n;' d inealized- Str' c corrosion' Chemistry, .for.BWR water in
D2.3.1 -Body widbonnetstainless -' a e'-r. BWRVIP=29(EPRITR103515)

-. '.-x'*-Ž-' ca~~~sting ~- -; ~ ~ . . .-

16 General piping and Stainless Treated water Cracking Chapter XI.M7, *BWR Stress Corrosion No
components steel > 140°F Cracking,' and Chapter Xl.M2, Water

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

D2.4-a Heat exchangers (RHR and :-;-,- Carbop Demineralized Loss of material - Chapter Xl.M20, 0pen-Cycle Cooling, . No
LPCI) (serviced by open cycle. steel,-' water or one General (carbon* Water System, . ::*: -

D21 cooling water) ~. ~stainless side, open-,, steel opnjy), 'pittin
24.1 '- Toubes. *..''^ "" steel"'s cycle cooling crevice, and

D2.4 2':Tbset,- *' water (raw.'- ,-- minicrbiologicaily,
D2 43'3. :7TChainsn he -' w:ater) on the pb-ouoe6`
D2.4.4, :Shell . ;- ' ;_ otherside-; orrosionand

- i-> *>¢ - . , -S; ;. biofo-ulingifolig- ________________________________ __________-- : r S i=' {aa ..... 's- . ' ' -''--'' tv'i" :
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Engineered Safety Features
D2. tmergency Core Cooiing s stem (tsoiiI g water Reactor)

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

12 Heat exchanger shell side Carbon Raw water Loss of material Chapter XI.M20, Open-Cycle Cooling No
components steel Water System"

12 Heat exchanger shell side Stainless Raw water Loss of material Chapter XLI.M20, Open-Cycle Cooling No
components steel Water System'

D2.4-b. Heat exchangers (RHR and Carbon Demineralized Buildup of depositChapter XLM20'iOpen-Cycle Cooling:- at'o---

'LPCI) (sercedby pen-cycle'- stee water on oneV Biofoulir g! .r: Water Systen '-
.:o..ing water) ' - st anless l sideon;'

D2 41 ea e xchartubes S taesteel cycle cooling
watelr (raw- -%.
water) ontaeer
other Side _______________________

12 Heat exchanger tubes Stainless Raw water Fouling Chapter Xl M20, Open-Cycle Cooling No
(serviced by open-cycle cooling steel Water System'
water) _

1 2 Heat exchanger tubes Stainless Treated water Fouling Chapter Xl M20 'Open-Cycle Cooling No
(serviced by open-cycle cooling steel Water System'

_____water)____________________________________

D2 .4c, Heat exchangers (RHR and Carbon _. Demineralized Loss of maternalf- Chapter Xl.M21, 'Closed-Cycle Cooling No-
LPCI)(serviced by-closed.cycle steel, ;S- wateron -on'e*--: General'(carbon WateIrSystem -

. cooling water) g od, stainless-M side''cl6sed-;:< steel only) pitting,.
D2.1 I Tubes hd ' steel cycle 6olin'-' andrcrevice
D2.4.2:? wa-Tubesheeter
D2.423} Channelhead ,r'-,, water) t orthe rosin
D2.4:4- o erShell... _ ___ otherside _ _ _ _ _ ___:';_'_________'..',:'-'____-

13 Heat exchanger shell side Carbon Treated water Loss of material Chapter XlM21, Closed-Cycle Cooling No
components steel Water System'

13 Heat exchanger shell side Stainless Treated water Loss of material Chapter Xl M21, 'Closed-Cycle Cooling No
components steel . Water System'

D2.5-a1 Drywell and suppression - Carboni A-r.-,Air; ' Loss of material/.- A plant-specific aging management '.- Yes plant
chamber spray system' -, - G:ener program evaluated. - : specific

surfaces' seel (Int) rogra is to be evaluated. seii

D2.511 -NPipin-gfand fittings -':_--F;------
D2.5.2 Flow onifl&6 f .- 7.

D2.5.3 Headers 32
D2;5.4 Spray ~noz'zles k.' ____ . ________________________

3 Piping and components internal Carbon Air - indoor Loss of material A plant-specific aging management Yes, plant
____surfaces steel (Int) _________program is to be evaluated, specific

.. Comment, These two lines also
assume the tubes are stainless. If
the tubes can be carbon steel carbon
steel should be added to both tines

Comment: This may need to be
made more component specific if a
component specific program is
required to examine the internal
surfaces of the spray
piping/components
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Engineered Safety Features
D2. Emergency Core Cooling s stem (Boili g Water React t _)

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

3 Piping and components Carbon Air- indoor Loss of material A plant-specific aging management Yes, plant
external surfaces and bolting steel (Ext) - . program is to be evaluated. specific

D2.5-b Drywell and suppressiopn->: Carbon<t Air ilugin Qfjing Aplant-specific aging management Yes, plant
< chamber sprayrsysten ianern steel o spray--,--. program is to be evaluated. - - specific'-;

D2.51 Piping and fIttingsj -h -.. *,,... .. ;. w ,

D2.5.2, Flo rfc JK ;.>: - General corrosion
D2.5.3: ~Heades>~r;:
D2.5:4' 'Spray nozzles *~-. _____

9 Drywell and suppression Carbon Air - indoor Macrofouling A plant-specific aging management Yes, plant
- chamber spray system (internal steel (Int) program is to be evaluated. specific

surfaces
Flow orifice

: Spray nozzles .. .. . .. _._-_.

Attachment I Proposed Changes to NUREG-1801 Mechanical Systems Tables 31512004



DRAFT ESF Systems Table Changes Page 64 of 136

V Engineered Safety Features
E. Carbon Steel Components

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

EJ1-a Carbon steel components .z"-- Carbon;-- AIr.ieaking Loss of material/- ,FChapter-XI.M10,-'BorIcAcId Corrosion"'-' No::.
"',5,': (PWRs)4Y -- steel low -I and dnpping' Bori'cidU :-: vi- ,- :
E.1.1 A External surfaces alloy steel, chemically. corsion of

up to 340C . -

(6449F)` __ __ _ _

17 Piping and components Carbon Air with boric Loss of matenal/ Chapter XlM10, "Boric Acid Corrosion" No
external surfaces and bolting steel acid leakage Boric acid
I _ _ _(Ext) corrosion

E.1-b. Carbon steel components% -z ; Carbon A. Air, moistures Loss-of material/ A plant-specific aging management Yes, plant
i (PWRiind BWRs) - steel low-c. and humidity-- General'cotrosion' program'is to be evaluated. "--.- specific-

Ext:7 ' alsu r (1es2aloy'-'. o E-<1 .C-.

10 Piping and components Carbon Condensation Loss of material A plant-specific aging management Yes, plant
external surfaces and bolting steel program is to be evaluated. specific

E.2-a Closure bolting, ,-. Carbon '- Alr.-moisture Loss of material/-, Chapter Xl M8, 'Bolting Integrity"A,-7,: No
E.2.1.-- ln high-pressure or high- steel, lo, h. midity,:and. Ge neralcrrosion, - ,

.,temperature sstem's -allov steel' leaking fluid'
18 Closure bolting Carbon Condensation Loss of material Chapter XI 18 'Bolting Integrity' No

In high-pressure or high- steel
temperature systems

E.2-b- Closure bolting;- , .e Carbon Air, moisture; Crack initiation. C. ChapterXl.M18, 'Bolting Integrity . No
E.21. -IIn high-pressurwe rhigh d steelglowrw humidity and ardgrthI

'temperature's ster. alloy steel leaking fluid Cyclic loading.
~~~1. Y -: . ;-t, ;e- i-~'.: le -,cacking Wd, - -;-. =i , ,,;:'. *..stress'cOrrosion'-- -

_________cracking _________________

18 Closure bolting Carbon Condensation Cracking Chapter XlIV 18, 'Bolting Integrity No
In high-pressure or high- steel
temperature systems .
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VII Auxiliary Systems
Al. New Fuel Storage

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

A15l.-a, lNew fuel rack'-; -, . Carbon,,- ,- Indoors: Loss of. materiall-; Chapter: XI.S6, "Structures Monitoring -. No ..:
A1.1.1 ,New~fiel rack assembly ; steel exposedto General pitting Program

variable and crevice .-
tempeature corrosion

a~nd humidity,
.~-~- .inside the

auxiliary
building or tltr

fue handln

1l Structural Steel Carbon indoor Loss of material Chapter XI.S6, Structures Monitoring
. steel (Int ._ ..__ Program' _ _ - Comment: The temperature of the

material (ambient) is expected to be
higher than the dew point. I.e..
Internal room conditions rarely ever
result In condensation on walls and
equipment, especially the racks
which are typically well protected.
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VIl Auxiliary Systems
A2. Spent Fuel Storage

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

A21 -a Spent fuel storage racks; :-i- Boraflex Chemically.- Reduction of~t<, Chapter XL.M22 'Boraflex Monitoring".- No--,.
112.i utr absorbing shee ts ~ treated 4 n~rnbobn

oxygenated apacity/ Ki-
-< .;..> .(BWR)'or(- Boraflex- -.

b oatedIt;- degradat on:. .- ,
______(PWR) wbter7 '

12 Spent fuel storage racks Boraflex Treated water Reduction of Chapter Xl M22, 'Boraflex Monitoring No
Neutron-absorbing sheets neutron-absorbing

capacity/
Boraflex
degradation

12 Spent fuel storage racks Boraflex Treated Reduction of Chapter XL.M22, 'Boraflex Monitoring" No
Neutron-absorbing sheets borated water neutron-absorbing

capacity/
Boraflex

_____ ____________________ ________degradation

A2.1-b, Spent fuel storage racksy-.-;.; Boral,-;. Chemically-; Reduction of L-al,, A plant-specific aging management_. ur_.,' Yes; plant,
A2.1.-- Neutron-absorbing sheets' boron steel trbeated Hi,-. . neutr'oniabsorbin' program is to be evaluated.' * specifics

,,;,,,- - ;-.'I-'A o','t' ';' exygenated^; xcapacity- and los's; .9:- ................................... 2r+ r '1-.;

10 Spent fuel storage racks Boral, Treated water Reduction of A plant specific aging management Yes, plant
Neutron-absorbing sheets boron steel neutron-absorbing program is to be evaluated specific

capacity and loss
_of material

10 Spent fuel storage racks Boral, Treated Reduction of A plant-specific aging management Yes, plant
Neutron-absorbing sheets boron steel borated water neutron-absorbing program is to be evaluated. specific

capacity and loss
._ of material
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A2,1-c Spent fuel storage racks Stainless Chemically-.: Crack initiation. _ Chapter.X..M2,-Water.Chemistry,' for: No ;,:
S2.1.2 *Storage racks :; a..: . steel t re ated -Capter '.;2,:Water istry.' for-. No

_A.1.2'',,~;Sioriigii'rkr alh- ' I:--- d ,- BWRwateiin.BWR P-- -:I-.;92.~-oxyanaed, Stress corro~sionl:." 1315), or PWR primary watri PI -

oxygenR) ater ater .'..'in1.

13 General piping and Stainless Treated water Cracking Chapter XI.M2, Water Chemistry,' for No
components steel > 140OF BWR water in BWRVIP-29 (EPRI TR-

103515)
13 General piping and Stainless Treated Cracking Chapter XL.M2, 'Water Chemistry, for No

components steel borated water PWR primary water in EPRI TR-105714
> 140OF
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VI] Auxiliary Systems
A3. Spent Fuel Pool Cooling and Cleanup (Pressurized Water Reactor)

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

A3.1-a. PipingJ--~s-; ,;-: Carbon.., Air,-leaking:-+: Loss of material/^: ChapterXl.M1O,:BoncAcid.Corrosion'-at No.:2-'..--
'A3.1. 1' Cl'osurebolting-. ' steel .'- 'chemically Bbicacid'>-a' ' '4--.

low .- ,o'.osi. treated corrosion " , -". ~ - . -

'_,_-,___________________ .steel ;:-.- borated water : -
14 Piping and components Carbon Air with boric Loss of material/ Chapter Xl.M10, "Boric Acid Corrosion" No

external surfaces and bolting steel acid leakage Boric acid
(Ext) corrosion

A3.2-a , Filter -. -- -arbon= Chemically of material/; Chapter.Xl.M2,>Water Chemistry,7 for. -: Yes,-;t
A3.21 -Housing - - i '.ste'el with treated'- Pittiuig and crevice' PWR primarywate'r in EPRI TR-105714 detection

elastomer bo'rated water. corrosion (only for : - , ;* of aging
lining :carbon'steel after'; heA is t be augmente b

- _' lining degradation) vefying the effectiveness of water be t
- -,- . .--,-:' --t,'-"' ':SO evalaedchemfstty &ottiuSetedJrI 3

Y!'One.Time Iri§ection/' for an acceptab1e;..* ; :-.-,vefri cation program ''-

1 General piping and Carbon Treated Loss of material Chapter XI.M2, 'Water Chemistry,' for Yes,
components steel with borated water (onlyforcarbon PWR primarywaterin EPRI TR-105714 detection

elastomer steel after lining of aging
lining degradation) The AMP is to be augmented by effects is to

verifying the effectiveness of water be
chemistry control. See Chapter XI.M32, evaluated
'One-Time Inspection,' for an
acceptable verification program.

2 Elastomer lining Elastomers Treated Change in A plant-specific aging management Yes,
borated water material program that determines and assesses plant

properties the qualified life of the linings in the specific
environment is to be evaluated.

A3.2-b Filter -. - .; . >-..Cabn';Ailaigu.Lsofmterial!,-, Chapter XI.M1 0, 'Boric Acid Corrosion'. No
A3.2.1. Ho:sing (external surfc)- steel -' n-. chemically .- . Boric acid ',. -. :. ;:..

; .: . ,,, ., ; . _ _treated>X-- corrosion ' ,-- . ,.- ..--
e . ,:.... ,, ' ,:. ........ -,borated Water'----'.';,-,-,.>,: --,.-;,

14 Piping and components Carbon Air with boric Loss of material/ Chapter XI.M10, "Boric Acid Corrosion" No
external surfaces and bolting steel acid leakage Boric acid

I____ _(Ext) corrosion I

- Comment: This line does not belong
here necessarily (copied from below).
but it might make sense to cover the
elastomer separately.
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Vil Auxiliary Systems
A3. Snant Fuel Pnni Cnnlinn and Cleanain (PrAeisrizeAd Water Renatorl

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

A3.27c: Filter-, h Carbon-:-- Air, leaking . :- Loss of material/ Chapter XI.M10, "BoricAcid Corrosion'-- No
,A3?2. 'Cosure bolting .'' ;: steellow ,chemiclly Born aid:<'' a h", .';-:s'-,&

alloy steel trate corrosion"
borated water , ___._________,,__'''_'_':_'_.

14 Piping and components Carbon Air with boric Loss of material Chapter Xl.M10, "Boric Acid Corrosion" No
external surfaces and bolting steel acid leakage Boric acid -

. (Ext) corrosion
A3.2-d Filter Elastomers Chemically Hardening, A plant-specific aging management,-i Yes, + 'a--
'A3.2.3 .Elastomer liing treated cracking/ program that determines and assesses plant

_borated wae atmr: the, quaiftied lifeof the linings in the" seii._..___________________u_-_,l deradas~tioan environmer is tbeev'I'ated;K - : ___

2 Elastomer lining Elastomers Treated Change in A plant-specific aging management Yes,
borated water material program that determines and assesses plant

properties the qualified life of the linings in the specific -
environment is to be evaluated.

A3.3.-a Valves (check and hand , ; -, Carbon Chermically i:'. Loss of materiaVl, Chapter XI.M2,,!Water Chemistry,7 for '-.- Yes,
.'. i+. vaives),:,-V., i - , a isteel itI,7 treated-.' '.-'.,: Pitting and crevice, PR primary water in EPRI TR105714 'detection
A3.3.1,' Body and bonnet .+,- '- elastomere-: borated water,. corrosion'(only for. .2 _ of aging,

- , lining - - carbon steel after *The AMP is to be augmented by effects is ,to

1 General piping and ' Carbon Treated Loss of material Chapter XI.M2, "Water Chemistry," for Yes,
components '--- - steel with borated water (only for carbon PWR primary water in EPRI TR-10571 4 detection -

elastomer steel after lining 'of aging
lining degradation) The AMP is to be augmented by effects is to

verifying the effectiveness of water be
chemistry control. See Chapter XI.M32, evaluated

... One-Time Inspection," for an
_acceptable verification Program.

2 Elastomer lining Elastomers Treated Change in A plant-specific aging management rYes,
c borated water materialr-- program that determines and assesses plant

properties the qualified life of the linings in the specifiq -
henvironment is to be evaluated.M ___evalate

. - - - Comment: This line does not belong
here necessarily (copied from above).
but it might make sense to cover the
elastomer separately.
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VIl Auxiliary Systems
A3. Spent Fuel Pool Cooling and Cleanup (Pressurized Water Reactor)

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

A3.3-b Valves (check-and hand'-:-- Carboni Chemicallyr- Crack initiation ChapterXL.M2;Water Chemistry,' for-.: No
vg_• esV< --- I2,;steelwlthP treated at 'nd grow hJ-f- PWRp rnary waterin'EPRl.TR-1 05714:

A3.3.1:: .Body a nd'bonnet' stainless--"' bdrated water. Stress' corosion'J- t;j-',
, _ - ';steel -JA - > :;yzei , , .C ' -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ clad d lng "- _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - ~ - .

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

> 140OF
A3.3-c Valves (check and hand a. . Body. - Air,-leaking Loss of materal/. Chapter.XI.M10,'"Boric Acid Corrosion - No. -

valves) carbon chemically Bonc acid
A3.3.1 Body and bonnet (external steel;:'''-,- ;' treated corrosion';' i

sufc)bolting:. borated water,'
A33 32 Closure bolting carbon ..

steelr
l ow- alloy
steel_ _ _ _ _ _ _

14 Piping and components Carbon Air with boric Loss of material/ Chapter Xl.M10, "Boric Acid Corrosion" No
external surfaces and bolting steel acid leakage Boric acid

(Ext)_corrosion
A3.3-d Valves (hand valve only) Elastomers Chemically4 Hardening, A plant-specific aging management -.-! - Yes,
A3.3.3 Elastomer lining -i treated .'.. .. crackinrgIl *- ! ' program that determines and as ses. plant-

*- ' r. borated water: Elastomer7 ''-. the qualified life of the linings in the specific
______ ______e raa: _._,e-_*deon -_ __-' _'_ _ environment is to be'evaluated. -

2 Elastomer lining Elastomers Treated Change in A plant-specific aging management Yes,
borated water material program that determines and assesses plant

properties the qualified life of the linings in the specific
environment is to be evaluated.

A3.4-a Heat exchanger (serviced by. Carbon .. , Shell side: t; Loss of material/. . Chapter XL.M21 ".Closed-Cycle Cooling No - -.
'closeddcyce coling water ' steel ., closd-cycle: General, pitting - Water System" . ..
Assm t.r).- cl.- 'gwate ang crevices I --. --

A3.4.1 Shell and access cover , ~ - - (treated'T corrosion.
A3.4.2' K Channel head and access '. - ' water) -f .-' --

15 Heat exchanger shell side Carbon Treated water Loss of material Chapter XL.M21, 'Closed-Cycle Cooling No
components steel II Water System'
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VII Auxiliary Systems
A3. Spent Fuel Pool Cooling and Cleanup (Pressurized Water Reactor)

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

A3.4-b Heat exchanger (serviced by Carbon.< ', Airleakingw' Loss of material/ Chapter XI.M1O. Boric Acid Corrosion-. No..-,,
* closed-cycle cooling water, - steel,:low-: chemnically-r -'- Boric acid ' - .- '
. ; system)- ,-' a . alloy steel treated . '- ' corrosion

A34.11 .hShell aend acce ss ..co-v.er *,.. - borated water, .
A3.4.2 'ChanCnel head and ac".,ess- ,.

,cover (external surface):_.
-A3.4.3 7 Closure bolting"~_______
14 Piping and components Carbon Air with boric Loss of materiall Chapter XI.M10, "Boric Acid Corrosion" No

external surfaces and bolting steel acid leakage Boric acid
(Ext)_corrosion

A3.5-a Ion exchanger- I- ! Carbon Chemically-- Loss of materia ChaptereXI.M2,CWaterChemisto 'for- Yes,
(demineralizer)''- -7' -, steel with treated - P:' itting and crevice PWR primary waterin EPRIJTR-105714 detection-'

A3 51 Shell - - elastomer berated water; corrosion (onlyfr * -, of aging
'A3.5.2- Nozzes lining .. . carbon steel after- The AMP is to be augmented by '-' effects is to

i inig degradation), verifying t!h effectiveness of water.: be
fsv- . ----d. ; chemistry contro!. See Chapter Xi.M32, : eiiluated

'One-Time Inspectionw oraacetble
-_----_____ verifcation program. :-ak- ,

I General piping and Carbon Treated Loss of material Chapter XI.M2, Water Chemistry,' for Yes,
components steel with borated water (only for carbon PWR primary water in EPRI TR-105714 detection

elastomer steel after lining of aging
lining degradation) The AMP is to be augmented by effects is to

. verifying the effectiveness of water be
chemistry control. See Chapter XI.M32, evaluated
'One-Time Inspection.' for an

. acceptable verification program. ' _'_.

2 Elastomer lining Elastomers Treated Change in A plant-specific aging management iYes,
borated water material program that determines and assesses plant

properties the qualified life of the linings in the specifid
-_ environment is to be evaluated.

A3.5-b Ion exchanger - - Carbon '.>' "' Air, leaking: - Loss of material/ Chapter Xl.M1 0. *Boric Acid Corrosion', No
; .> (dernineraliz er) -' steel low'- chemically Bori acid

A3.5.1 Shell (external surface) alloy steel treated -t'E:d* corrosion
A3A5.2 -'Nozzles (external surface) ' - berated water'-
A3.5.3 : Closure bolting. age ___ ___ _ _ at' _____-______- *__. -_____;_... _ ____*___

-- - Comment. This line does not belong
here necessanily (copied from above).
but it might make sense to cover the
elastomer separately.
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Vil Auxiliary Systems
Al qnant nFIIQ Pnni -i-nnln n C.. a nn lbvari.drl Wnt~r ri.-o n--ri

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

14 Piping and components Carbon Air with boric Loss of material/ Chapter XL.M10, "Boric Acid Corrosion" No
external surfaces and bolting steel acid leakage Boric acid

I_ _(Ext) corrosion
A3.5-c Ion exchanger ... Elastomers Chemically Hardening --;, ,. A plant-specific aging management -. Yes,

(demineralizer) - treated' ' cracking! program that determines and assesses plant
A3.5.4- ,'Efastomer lining - .- -.. :> borated water; Elastom.er. -, the qualified life of the'linings in the . - - specific

- -. ;:. .7 < . - v ;- -~ s degradation 6 en*'r66'ment is'to be dvaluated.: .

2 Elastomer lining Elastomers Treated Change in A plant-specific aging management Yes,
borated water material program that determines and assesses plant

properties the qualified life of the linings in the specific
environment is to be evaluated.

A3.6-aF Pump. .. . .; .. Carbon '- Air, leaking Loss of material)- ChapterXl.M10-;'BoricAcid Corrosion'.- No.-
A3.6.1- '7Closure bolting " 'i> 4 7. steellow< chemically,=' Boridacid l :; En ;-..:-.,

alloy steel - t corrosion __ - a . --:,... ..
, .+, * ^ , ,, ,, . ..; boratedwater ___________ A'_ .'-;'---''_ '________' '...

14 Piping and components Carbon Air with boric Loss of material/ Chapter Xl.M10, "Boric Acid Corrosion" No
external surfaces and bolting steel acid leakage Boric acid

I _(Ext) corrosion
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Vii Auxiliary Systems
A4. Snent Fuel Pono Coinlina and Cleanun (Boilina Water Reactor)

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

A4.1-a Piping -i,' - Stainless -<' Chemically.-t 1Loss of material- Chapter.XI.M2, -'Water Chemistry, for Yes,--.
A4. i.1''' Piping, fittings, and flanges steel.-' treated'-:-- Pitting and 'crevice BWR water in BWRVIP-29 (EPRI TR detection:-

oxygenated o'rosior' '103515J' of'agin'

' 50*C (125. F) TheAMP- is to b; amented byie' be
- .'..;, venfying the effectiveness of water evaluated

,,i ;hemitry .cnt Se C- e.,,...r XI M32
.-One-Time Inspection;for an acceptable

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

103515) of aging
effects is to

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

-- . acceptable verification program
A42-a Filter .': Stainless Chemically: Loss of matenal/!- Chapter,Xl.M2 -"Water Chemistry,' for Yes -
A4.2.1.: - Housing steel- -'" - treated Pitting and crevice BWR waterin BWRVIP-29 (EPRI TR- detection-.carbon-- oxygenated corrosion (only for 103515) -- :- '-a of aging

steel with;%'. water u to -carbron steel after -t' efects is to
elastomer 50 C (125 F) li ing/cladding The AMP is toe a;m b e by be

'''' '_' wz'';n"'"''"'lir~nion auge d by. beliin.o.. -degaain vrfigthe effectivenesis of water:--'_,-,evaluated,.
stainlesceityeogo.SeChpe lM2

steel One Time Inspection for an acceptable
_ _ _ _ _ >'^- !' < - . n+, -. * ,9 ;-claddinig ; ' .-. f,;ct pro-gam

- - - -- Comment: Note that GALL does not
Include SCC in this lower temperature
environment. Also interesting that
GALL recognizes loss of material for
stainless In oxygenated water but not
borated water
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VII Auxiliary Systems
A4. Snpnt Fuel Pool Coolino and ClPanin iRoilinn Water Reactnr)

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

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

elastomer steel after 103515) of aging
lining, or lining/cladding effects is to
stainless degradation) The AMP is to be augmented by be
steel verifying the effectiveness of water evaluated
cladding chemistry control. See Chapter XI.M32,

'One-Time Inspection," for an
acceptable verification program.

2 Elastomer lining Elastomers Treated water Change in A plant-specific aging management Yes,
material program that determines and assesses plant
properties the qualified life of the linings in the specific

._ environment is to be evaluated.

A4.2-b FilterA--.:, '- 5 Elastomers- Chemicallye,, c Hardening,:.-.. A plant-specificagingmanagement. s Yes, plant
A4.2.2. Elastomerlining, '.2I. . _ =- ': treated ~ cra'ckinr 9/ program that deter'nnes and assessesi- specific

oxygenated Elastomer the qualified lifeof the linings in the,-
watercupto degradation environmentis to be&valuate

___ .;',:;'50 C (125 F) -:,.--
2 Elastomer lining Elastomers Treated water Change in A plant-specific aging management Yes,

material program that determines and assesses plant
properties the qualified life of the linings in the specific

environment is to be evaluated.
A4.3-a Valves (check-and hand - Stainless Chemically -:-- ;Loss of material . Chapter XI.M2,-Water Chemistry, for: Yes

valves) steel - treated Pitting and crevice WR water in BWRVIP-29 (EPRI TR-'- detection
A4.3.1 Body and bonnet carbon' ,.-'oxygenate'd corrosion (only for 103515) of aging

steel with' water up tot'.: carboon steel after effects is to
elastomer- 50C (125*F) - lining/claddig T- h : s tbe tme by b{
lining, or., - deegradation i ffveness ofiater evaluated

., stainless chemistry control. See Chapter Xl.M32
steel - im- On eTImnirspectionhfor an bacceptable

., -_____i 1- - -; -I; .erfiation proram::::-- [ ___:__:__

Comment: Stainless excluded as 1
independent material since effect only I
applies to carbon steel. Stainless
otherwise covered by previous entry.

* . Comment: This line does not belong
here necessarily (copied from above).

I but it might make sense to cover the
elastomer separately.

Comment: This is assumed to mean
that stainless by itself has no aging
effects. I
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VII Auxiliary Systems
A4. Spent Fuel Pool Cooling and Cleanup (Boiling Water Reactor)

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

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

elastomer steel after 103515) of aging
lining, or lining/cladding effects is to
stainless degradation) The AMP is to be augmented by be
steel verifying the effectiveness of water evaluated
cladding chemistry control. See Chapter XI.M32,

'One-Time Inspection,' for an
._ acceptable verification program.

2 Elastomer lining Elastomers Treated water Change in A plant-specific aging management [Yes,
material program that determines and assesses plant
properties the qualified life of the linings in the specific

environment is to be evaluated.
A4.3-b Valves (hand valve only) Elastomers' Chemically," Hardening, ,;, A plant-specific aging management -' Yes plant
A4.3.2' `Elastorrier lining ' cracking!, program that determines and assesses specific

oxygenated - ElastomerK 2 :-" the qualified life of the linings in the..
- t.. ' water up to degradation y .' ' envirnment is to be evaluated;

_' 50C (125 F) _-, , '', -

2 Elastomer lining Elastomers Treated water Change in A plant-specific aging management Yes,
material program that determines and assesses plant
properties the qualified life of the linings in the specific

environment is to be evaluated.
A4.4-a, Heat exchanger (serviced by, Carbon; - Shell side:: Loss of materiahl ,_ Chapter.Xl.M21, ' ClosedCycle Cooling No

,, a,.losed-cy e cooiing watery steel closed cycle General, pitting" Water System
system): ,' -' cooling water and crevice '

A4.4.1 . I-Shell and access cover ' '-- corrosions,
A4.4.2: C h r heaid'iand access".-:-Ljv-.. -';---'-:':,.,.; ':

cover,~
A4`4.3- .*tube ______________

15 ,Heat exchanger shell side Carbon Treated water Loss of material ChapterXl M21, 'Closed-Cycle Cooling No
components steel Water System'

- - -_ Comment;n This line does not belong
here necessarily (copied from above).
but it might make sense to cover the
elastomer separately.

Comment: The next GALL entry iists
only stainless for tubes which seems
more reasonable. Will address
carbon steel tubes anyway

Comment This includes all
components wetted by CCCW.
Tubes are not split out since fouling Is
not addressed here. Theoretically.
this could be lumped with general
piping and components.
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Vll Auxiliary Systems
A4. Spent Fuel Pool Cooling and Cleanup (Boiling Water Reactor)

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

A4.4-b Heat exchanger (serviced by Channel.- Demineralized Loss of material/ Chapter Xl.M2, .Water Chemistry, .for, Yes,
closed-cycle cooling' water head and oxygenated Generalpitting BWR water In BWRVIP-29 (EPRI TR: detection
system) access water and crevice 103515)-- - .... of aging

Ai.4.2' 'Channel head and access-.; cover- corosion . effects is to
cover stalnless- .. The' Pls'tobe augmente'dby be

A44.3' : Tubes ' - steelf>S-- vin the- e n *f at ev.aluated
A4.44 '. Tubesheet - carbon -- ,ch'emistrycontol See Chapter XlM32,

;steel with . 'One'-Tme'Inspectien,bfor an acceptable
r X^_ ^z' s^.i'.s4;'¢"-S ._stainless ' , .. - -.. :.. .- verificationprogram . - -. ;~ : :'-'' ,: -',:.w_...; . ,.-t. -- ;. _ ,steel :'~' - - ... ; .--..-.---.- ^ /----

cladding, ai
tubeseand*ss

Thtubesheet ugenedbyb

stainless
_chmitr steer See ChapterXl.M32,

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

103515) of aging
effects is to

The AMP is to be augmented by be
verifying the effectiveness of water evaluated
chemistry control. See Chapter XI.M32,
"'One-Time lnspection,' for an

-_________ -____________ *_ _.__-;_.;_._ .-acceptable verification program.
A4.5-a' Ion exc~hanger__~., - - talnless--%; Demineralized Loss of Material).-, Chapter.XI.M2, 'WaterChemistry" .for.- Yes,--(demnineralizer) ste xgnte *P' Pitnadcrevice' BWR wate inBRI 9(EPRI TR-'--,' detections

4.. Shlcrbn wa te r-- corrosion (olfr13i)5.'Of aging
A4.5.2 No6z zIe s ste it , carbon'steel after effects is to

elas~tomr h iin eraain)TeAM st be augmiente-dbye
- iin efyin4'the fetvns of w~ater. evaluated

...... Chemnistrycontrol.,e Chper X 3OeTime'Inspection; fo a cceptable
_____ _________________ ________________ ___________venfIcation programri

Comment: Not clear why stainless
listed here given qualifier in aging
effect
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Vil Auxiliary Systems
A4. Snnnt Fuel Pool Coolino and Cleanun (Bollino Water Reactor)

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

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

elastomer steel after lining 103515) of aging
lining degradation) effects is to

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

2 Elastomer lining Elastorners Treated water Change in A plant-specific aging management {Yes,
material program that determines and assesses plant
properties the qualified life of the linings in the specifiq --

environment is to be evaluated.
A4.5-b lon'exchanger. -,.- Elastomers' Chemically Hardening, -:-,:;. A plant-specific aging management '. Yes,, plant,

, (demineralker);.- - tre t d cracking/ ; ' , , - ;< programi that determines and assesses specific
A4.5.3 Elastomer lining'. ;'.- , oxygenated,,,: Eistorer the.qualified life f.theliningsinthe .

wa nvionrn '~is be evalutd'Lr~~~~~~r~..,z ¢ ,-.r. , ,-,,,, wj -,' ';ater up t.-. degradation - C environmetso vlaets.,. ;J
, . ;i .*.;'.'' ~ .- ':'; ; ; .. _50

0C(125-F) n . .*_-";'--

2 Elastomer lining Elastomers Treated water Change in A plant-specific aging management Yes,
material program that determines and assesses plant
properties the qualified life of the linings in the specific

environment is to be evaluated.
A4,6-a Pump Stainless- Demineralized Loss of matenjal/,§ Chapter XI M2 WaterChemistry, for Yes
A461 ' Casing -steel oxygenated Pitting and crevice BWR water in BWRVIP:.29 (EPRI TR detection

c. ..... arbon water:. - -" -corrosion .,103515). -,.
steel (with, ;...,- - ; ;effects is to-
stainless . The AMP is to be augmented by be
stee j 6fynheectiveness of i~ater_ evaluated

cladding) , chemistry .,cont olSee Chapter.XM32
:- -"One-Timeh lnsXction, oran acceptable

_____ ________________________ ________ ___________verification program. z. _______

-- C - Comment. This line does not belong
here necessarily (copied from above),
but It might make sense to cover the
elastomer separately.
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VII Auxiliary Systems
Ad Snnnt Fuiel Pnnl rnnlinn and Crlaniu [Rnilinn Water Rneatnr)

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

General piping and Stainless Treated water Loss of material Chapter XL.M2, -Water Chemistry," for Yes,
components steel BWR water in BWRVIP-29 (EPRI TR- detection

103515) of aging
effects is to

The AMP is to be augmented by be
verifying the effectiveness of water evaluated
chemistry control. See Chapter XI.M32,
'One-Time Inspection," for an
acceptable verification program.
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VIl Auxiliary Systems
B. Overhead Heavy Load and Light Load Related to Refueling) Handling S stems

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

B.1.-a; Cranes including bridge and., Structural^- Air at 100°/o . Cumulative " b Fatigue is a time-limited aging analysis Yes,'
:.:trolley (for cranes tht fall steel A-36 relative - . fatigue darmage/ (TLAA) to be evaluated for the period of TLAA
within the scope of A-7 or humidity and Fatigue extended operation for structural girders
.10 CFR 54) . A 285 *49 C (120F) -;.of cranes ta l within the scope of

B.1.1 -.Structural girders 10 CFR 54. See the Standard Review
- .. , *-'-.-'; X PA-lan Sec o 4.7,'Oth er Plant-Specific

1- .- Time-Limited Aging Analyses,' for.;
g'eneric guidance for meeting the:

i. requirements of-jO CFR 54.21*(c). __:: _.-.

3 Cranes - Structural girders Carbon jAir- indoor Cumulative Fatigue is a time-limited aging analysis Yes,
Steel (ext) fatgue damage - LAA.to beevaluated for the periodof TLAA
. . . : extended operation for structural girders

of cranes that fall within the scope of
10 CFR 54. See the Standard Review
Plan, Section 4.7, 'Other Plant-Specific
Time-Limited Aging Analyses,' for
generic guidance for meeting the

._ ._ .requirements of 10 CFR 54.21 (c).
Bj-b :; Cranes including bridge and Structural 2A Air at 100% Loss of material/.lv Chapter:XL.M23-.Inspection of * - Noi- .

. toley(forcranes that falR4 steelA3& relative >J. General corrosion' Overhead Heavy Load and Light Load
within the scope of - -7 or--- humidity and (Related to Refueling) Handling!

- A;.ICFR54) A-285 -49 C(120OF) ; Systemns,.-_-i;q A ; '

B.1:. -Strtctural gi ders -____i_. - -; . _ _

16 Cranes - Structural girders Carbon Condensatior Loss of material Chapter XI.M23, 'Inspection of No
.. Steel (ext) - .- . .Overhead Heavy Load ard Light Load

(Related to Refueling) Handling
. . Systems.

B.2-a . Rail system Structural.2 Air at 100% Loss of material! Chapter)j.M23..lnspetlon of -- No.
Rai.2*-....._steblA:-759 relative. ~> Wear ~. Overhead Heavy Load andLlghtLoa

* ..-..-.;.>~-.. u~curniidityand_- __.,.Reuln) Handling,%.YJ-J~
B.2.1 -- ; Rai& {at ^: ; ..,...'-.. .~-'- w . . s59 2 System s --.-........-
16 Cranes - rails Carbon Air- indoor Loss of material/ Chapter XI.M23. 'Inspection of No

Steel (ext) wear Overhead Heavy Load and Light Load
(Related to Refueling) Handling

._ . Systems'

- - -f Comrnmentz Environment not
important for cyclic loading fatigue

__ - - Comrnent Not clear that
condensation would be applicable,
but will be applied
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VII Auxiliary Systems
C1. Open-Cycle Cooling Wat r System (Service Water Syst__m)

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

C1.1-a Piping_. -- Y Carbon steel Raw,;- a ! . Loss of materiaVl/ Chapter XI.M20, 'Open-Cycle Cooling; No :i;. .
C1.1I;1. Piping and fitting's'(litht or. (f6r'fresh-½ j:_.z untreated salt; General (only-for.., Water System and Chapter Xl.M33,- .

,-withouflirterhai inng'ortil waie'r ol) h- s a teel- '-Selective Leaching of MateIals - .*
',coating) .. i... .. 2'luminum.;- water : without ,; -- . -.-

* bronze,-r lining/ca ng or.. - .

copper-nickel, . with degraded
stainless steel lining/coiating)

-I L - ( slecti.ve ecigr

bronze brass'"'
4 ~ ~ andcopper..

nickel),pitting.zl -.

. s i . ... .s. - i=, X;. crevice, galvanic, . -. *

17. 29 General piping and Carbon steel Raw water Loss of material Chapter Xl.M20, 'Open-Cycle Cooling No
components (without and macrofouling Water System'

lining/coating
or with
degraded
lining/coating)

17 29 General piping and Stainless Raw water Loss of material Chapter Xl.M20, 'Open-Cycle Cooling No
components steel and macrofouling Water System'

17, 29 General piping and Copper alloy Raw water Loss of material Chapter XI.M20, 'Open-Cycle Cooling No
components <15% Zn and macrofouling Water System'

17,29 General piping and Copper alloy Raw water Macrofouling and Chapter XL.M20, "Open-Cycle Cooling No
components >15% Zn loss of material/ Water System' and Chapter XI.M33,

selective leaching 'Selective Leaching of Materials"

- lComment: Not clear what aspect of
biofouling was considered here.
Have assumed macrofouiing
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Vil Auxiliary Systems
C1. Onan.Cvcle Coolina Water Svstem IService Water Svstem.)

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

C1.1-b Piping, -i.An ;. Carbon steel Soil - Loss of materialU Chapter Xl.M28,- Buried Piping and'--'.' No -
-C1.1.2, Underground piping and General; pitting, Tanks Surveillance, .or
fittings(external surface"" .ceicad-

.:withnorwithout organic micobiol gically Chapter X.M,
., ,coargor rapping) influenced Tank Inspection detection

... corrosion '::; -X:* of aging .
effects and
operating:.
experience

'U are tobe

______________ _________ evaluated:;18 Buried piping and Carbon steel Soil Loss of material Chapter XI.M28, Buried Piping and No

components (with orTakSuvilne'o
without
coating or Chapter XI.M34, 'Buried Piping and Yes.
wrapping) Tanks Inspection' detection

of aging
effects and
operating
experience
are to be
further
evaluated

C1.1-c- Piping*:~.e. z Cast Iron. Soil---,- Loss of mateniall Chapter Xl.M33;, Selec~tive Leaching: Noi
C4 Une-rgru' ipnad' '' sel~ective (eaching'o a I" ~

:fittings (externalsrae' and general,.
:.:;t h - -or witou r "gan corrosione
L :coatingor wrapping),.--- * ; , - r ' .. '

29 Buried piping and Gray cast iron Soil Loss of material/ Chapter Xl.M33, Selective Leaching No
components hselective leaching of Materials
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Vil Auxiliary Systems
C1. Open-Cycle Cooling Wat r System (Se ice Water Syst _m)

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

Cl;2-a Valves (check;-hand, control, Bronze-, -7- Raw , Loss of material/- Chapter XI.M20. Open:Cycle Cooling. No 7',
ndcontainmentisolaton 'aluminum.'. untreated salt General (only' Water.System n,-and Chapter XI.M33,

valves) bronze water or fresh carbon steel-- :Sel'ctive Leaching of Materials'..
'C`1.2.1 "Body and bonnet'(with or Stainless'. water;' ' thWot'

'-withou tintear rinng orn ' -steel,'carbon lining/coating or-
coating)' steel (fresh;: : th degae

'water o'nly) lining/coating)' ;. '-'
s*'ective ieachig, ..

L--.. ' r , (onl fci bronze,' nz e *

t ;dbro ze) pi;-6

Ceifnced

_ -_- - _* ; corros a
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ b io fo ~ilin g 7

17, 29 General piping and Carbon steel Raw water Loss of material Chapter XI.M20, 'Open-Cycle Cooling No
components and macrofouling Water System'

17, 29 General piping and Stainless Raw water Loss of material Chapter Xl.M20, 'Open-Cycle Cooling No
components steel and macrofouling Water System'

17, 29 General piping and Copperalloy Raw water Loss of material Chapter Xl.M20, 'Open-Cycle Cooling No
components <15% Zn and macrofouling Water System'

17, 29 General piping and Copper alloy Raw water Macrofouling and Chapter Xl.M20, 'Open-Cycle Cooling No
components >15% Zn loss of material/ Water System" and Chapter XI.M33,

selective leaching 'Selective Leaching of Materials'
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Vil Auxiliary Systems
C1. Onen.Cvcle Coolina Water System (Service Water Svstem)

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

C1.3-a Heat exchanger,(between . e Shell side:,. -,; Loss of material/ ' Chapter Xl.M20;-'Open-Cycle Cooling No ;.
open -cycle.' channel; , treated water: General,(only for..- ,WaterSystem-.and Chapter XI.M33, '
cooling watersystems )'' channel head tube side: raw carbon steel),i a f Sletv Leaching of Materials'j-.

C '33.;Can!h n cs f steel, ;. t.";. ,' : ; A';'.' aluminum-bronze'; -''''''*o , _ x...
.,.,-.'cover;-.c- ,§ ; v4. Htube~sheet~ , ' , * copper-rickel;and- ;. . .,

C1.3.4 -Tubesheet ; alu;m. ...inum;, -- ;aluminum brass)~ , H ,, ;;K, n. -'-.::
1.3.5 Tbs bronz- g va ic pitting. ;,-

noc untrebeed sall';t o'er ctly~qcuobpatub'ess crevice,
copper nike ficeshologcall
ae,, luminum -" rfune

--*ce bass , coprr i and

C______ aluminum_______ bifu ing _____________________

17, 29 Heat exchanger shell side Carbon steel Raw water Loss of material Chapter XI.M20, Open7Cycle Cooling No
components and macrofouling Water System

17,29 Heat exchanger shell side Copper alloy Raw water Loss of material Chapter Xl.M20, Open-Cycle Cooling No
components <15% Zn and macrofouling Water System

17,29 Heat exchanger shell side Copper alloy Raw water Macrofouling and Chapter XL.M20, Open-Cycle Cooling No
components >15% Zn loss of material/ Water System' and Chapter XL.M33,

selective leaching 'Selective Leaching of Materials'

C1 .3-b: Heat exchangei (between,:,;, Copper- .. Shell side: ;::-'Buildup of ,: Chapter X!.M20, 'Open-Cycle Cooling- ,No7'
openccle and closed-cycle nickelu treate water/ deposit > . Wat Syst*t sA

- cooling wa ter systems- . side: raw, Biofouling. -
C135Tubes: - ...... rass untreated salt .

or res Water System

17 Heat exchanger tubes Copper alloy Raw water Fouling Chapter Xl.M20, 'Open-Cycle Cooling No
><15% Zn Water System'

17 Heat exchanger tubes Copper alloy Raw water Fouling Chapter XL.M20, 'Open-Cycle Cooling No
>15% Zn Water System'

17 Heat exchanger tubes Copper alloy Treated water* Fouling Chapter XI.M20, 'Open-Cycle Cooling No
__ _ _ _ _ __ _ _ _ _ _ <15% Zn I _ _ _ __ _ _I_ _ _ W ater System ' _ __ _

Comment. This GALL item
addresses loss of material using
open cycle cooling program. Since
loss of material on the tube side
would be handled by closed cooling
water chemistry program, I assume
this GALL item does not address the
tube side, even though the tube side
environment is given for descriptive
purposes. Tube side loss of material
will be addressed with the tube side
system, whatever it happens to be.
This Is different from the next GALL
item which addresses loss of heat
transfer, since the open cycle cooling
program is assumed to monitor heat
exchanger heat transfer and thus
fouling on both sides of the tubes

Comment Is there any reason not to
make this General piping and
components?
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VII Auxiliary Systems
C1. Open-Cycle Cooling Wat r System (So ce Water Syste _m)

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

17 Heat exchanger tubes Copper alloy Treated water Fouling Chapter XI.M20, 'Open-Cycle Cooling No
. >15% Zn ._._._._Water System'

C1 ;4a Flow j Stainless-'. Raw R .a .; Loss of mrateriaU : Chapter XI.M20.0Open-Cycle- Cooling No, :y' s
Cl .4:1 ' Body ;i steel' untreated salt Pitting, crevice Water System'

water orfresh microbiologically;_'r.
..~*)..< >S;t.;. 2 \ freh microbi,:

-. water. inluece
corrosion and'-.''

17 General piping and Stainless Raw water Loss of material Chapter XI.M20, 'Open-Cycle Cooling No
components steel and macrofouling Water System

C1 .5-a Pump Cast steel,- Raw, Lossof materiaV Chapter XI.M20. *Open-Cycle Cooling No -,:
C 1;5.1 Casing iCaron steel untreated salt General, selective Water System ard Chapter Xl.M33

water or fresh' leaching (for cast Slectve Leaching ofMtrals
water- steel, pitng Si

- crevice,-7

Influ brnced:
corroso nd -_r, S*~-'-, LD;t wi-orsi

u : _- b~ofotu in~k" r' __________

17. 29 General piping and Carbon steel Raw water Loss of material Chapter XI.M20, 'Open-Cycle Cooling No
components and macrofouling Water System'

17, 29 General piping and Gray cast iron Raw water Macrofouling and Chapter XlM20, 'Open-Cycle Cooling No
components loss of material/ Water System' and Chapter Xl M33,

selective leaching 'Selective Leaching of Materials'

Cl .6-a Basket Strainer Carbon steel, Raw, Loss of material/ Chapter XI.M20; Open-Cycle Cooling No,
C.6 1- Body- . stainleiss steel untreated sat' General (for Water Systemr',

..- water or fresh carbon steel onIy) t

-i ,,i. ,,'. m..~.. ,-"- water -'; ' ping,-crevcei . -,.
mIcrbIol6gically,,
i -nfunced;-
-corrosion and, ' ;

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ b i ofo u inig r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Vil Auxiliary Systems
C1. Onen.Cvcle Coolina Water Svstem (Service Water Svstem)

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

17 General piping and Carbon steel Raw water Loss of material Chapter XI.M20, Open-Cycle Cooling No
. components I .- . and macrofouling Water System'

17 General piping and Stainless Raw water Loss of material Chapter XL.M20, Open-Cycle Cooling No
components steel and macrofouling Water System
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Vil Auxiliary Systems
C2. Clonsd-vcle Connlinn Water Svstem

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

C2.1-a- Piping .Q. ":'. -- Carbon steel 35'C (95F) ,- Loss of materiall. w, Chapter XI.M21,,'Closed-Cycle Cooling No -
C.l Ppe, - fla,, n ge ., :27. rated waterj- General,-pitting~-,2v Wtr'yt.-

., .. and crevice.-;-
.. '. '.'. '--''.*t.'' ...............Corson..'c s__

15 General piping and Carbon steel Treated water Loss of material Chapter Xl.M21, 'Closed-Cycle Cooling No
components Water System'

C2.2-a .Valves (check,- hand, control,; Carbon steel,. 35°C (95°*F)*; Loss of material/ Chapter XI.M21,-^Closed-Cycle Cooling No::-.,
relief,-solenoid,'and $t;--.t.i stainless steeil treated water,,-, General (only.for WaterSy stem_

s' containment Isolaton valves) A - ..- ; 4 , rosteel ) ' ,- rt: .', ,. .
C2.2.1 i .'Body'and bonnet,'''. i-~ ' pitting-r. corevice ' ;

15 General piping and Carbon steel Treated water Loss of material Chapter Xl.M21, 'Closed-Cycle Cooling No

components Water System'____

15 General piping and Stainless Treated water Loss of material Chapter Xl.M21, 'Closed-Cycle Cooling No

components Steel Water System'
C2.3-a& Pump - ->; .t.. . Carbon steel.;- 35ec (95eF).j Loss of material/ Chapter?(l.M21,-Closed-Cycle.Cooling: No *.B. 'iAs

C2.3.1 asig .-. cast Trvn'. - treated wter9 Geheral (only for,; Water Syst -andChapterXl.M33,;*
; ; * *s ^ ^ . *< r - .e '~ ~< + x scirbor, steel)3• ."-*Selective Leaching of Materials ~'~ ".

c. (forcrstiron i .

.. e xw~ t ;s ............ >$ 8a+ia; - c.t ;w;only), pitting and;- *[- -. - . f; -____

15 29 General piping and Carbon steel Treated water Loss of material Chapter Xl.M21, 'Closed-Cycle Cooling No
components Water System'

15 29 General piping and Gray cast iron Treated water Loss of material Chapter Xl.M21, 'Closed-Cycle Cooling No
components Water System,' and Chapter Xl.M33,

______ ______ _____ ______ _____*Selective Leaching of M aterials' _ _ _ _ _

C2.4a; Tank z Pu mp. Carbon steel<. 35'C (957F) ;; Loss of materiaVU.. Chapter Xl.M21- 'Closed-Cycle Cooling No. . _
C Te . = . treated: r- General, W pittinlg C. atr, Wter n Chapter XM-;

:,. ,.,,,.,. .r- d.{ di- . .

15 General piping and Carbon steel Treated water Loss of material Chapter Xl.M21, 'Closed-Cycle Cooling No
components Water System'
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C2.5-a Flow orifice :! .a- Carbon steel2 . 35'C (95!F) - Loss of material/ -. Chapter Xl.M21, Closed-Cycle Cooling: No, -:-

C2.51:- Bbdy.-e . treated witer` General, pitting-: Water System".. . > p .

:~~i.,.;. ~~ and cre vice' 2,.,.-.,
; .; ;-, ..- . corrosionr0<.

15 General piping and Carbon steel Treated water Loss of material Chapter XI.M21, 'Closed-Cycle Cooling No
components Water System
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VII Auxiliary Systems
C3. Ultimate Heat Sink

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

C3.1,-a. Piping 0 : -;. h Carbon steel;- Raw4 Loss-of material/ , ChapterXl.M20.'Open-Cycle-Cooling. No
C3.1.1: Piping and fittings (with or.,' brass; copper- untreated GIneral (only for Water Systems, and Chapter XI.M33.

,without internal lining or-;- nickel a.;' fresh water 'cabon steel ' Selective'Leaching of Materials'---

lining or cAting)
- selective leaching'

(onlyjfor brass,''
copper nickel)

-pitting,- crevice,;,.,'__
microbiologically
influenced!
corrosion'

17, 29 General piping and Carbon steel Raw water Loss of material Chapter XI.M20, 'Open-Cycle Cooling No
components Water System'

17, 29 General piping and Copper alloy Raw water Loss of material Chapter XL.M20, 'Open-Cycle Cooling No
components <15% Zn Water System'

17, 29 General piping and Copper alloy Raw water Loss of material/ Chapter XL.M20, 'Open-Cycle Cooling No
components >15% Zn selective leachin_ _Wyter System' and Chapter Xi.M33.

'Selective Leaching of Materials'

C3.2-a Valves (check, hand, and Bronze Raw, ,,'--- Loss of matenall Chapter XI.M20,. Open-Cycle Cooling No.> -,
e cotro), stainless '- unteated Ge eral(only forI Water System and ChapterXlWM33,

C3.2 1 .'Body and bonnet (with or-: steel carbon.,, fresh water- carbon steel).-, -Selective Leaching of Materials'-'.' '--,,
without internal lining or steel selective leaching

cotig ( 1 m ''"*| : : 'l ifuor bXne). <
itt.icng: cvice - a.

and~'__<-:2`;
~ --.- ~ microbiologicaly' -

____ ___ ___ ___ ____ __ ___ ___ ___ ___ ___ ___ corrosion '~

- - - Comment: Assuming that any
inspection for selective leaching will
also identify corrosion from other
mechanisms so the latter are not
mentioned
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17, 29 General piping and Carbon steel Raw water Loss of material Chapter XI.M20, 'Open-Cycle Cooling No
components Water System'

17, 29 General piping and Stainless Raw water Loss of material Chapter XI.M20, 'Open-Cycle Cooling No
components steel Water System'

17, 29 General piping and Copper alloy, Rawwater- Loss of material Chapter XI.M20, 'Open-Cycle Cooling No
components <15% Zn Water System'

17, 29 General piping and Copper alloy Raw water Loss of material/ Chapter XL.M20, 'Open-Cycle Cooling No
components >15% Zn selective leaching Water System' and Chapter XL.M33,

.- - - .Selective Leaching of Materials'

C3.3-a Pump Carbon steel Rwv,- Loss of materal Chapter Xl M20 'Open-Cycle Cooling No_ ...
C3.3.1 Casing (with orwithout- 'i.untreatd General pitting Water'System

intern fresh'w ater. .re iceand -'v A
internal ning orr oat-.xin) rmicrObiologically..

*:i> Influenced..
__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - . corrosion. 7

17 General piping and Carbon steel Raw water Loss of material Chapter XL.M20, Open-Cycle Cooling No
components Water System'
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VII Auxiliary Systems
D. Compressed Air System

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

D.1a ^ Piping; : Carbon steei-- Saturated air,.. Loss of material, Chapter XLM24,.Compressed Air No -;
D,1.1 . Piping and.fittings :1' an lo ailoyw - . . Generala-dj'' ; Monitoring!' 7J=K&t.; -* .-..-YoF ,-

D.1.2 -'Closure bolti . t '. piting corrosion _'-':_;_.

19 General piping and Carbon steel Condensation Loss of material Chapter XL.M24, 'Compressed Air No
components XIn!L Monitoring

19 Piping and components Carbon steel Condensation Loss of material Chapter XL.M24, 'Compressed Air No
external surfaces and bolting ___ _ _Monitoring'

D.2-a- Valves (including check- -- Carbon steel i Saturated air Loss of rmaterial/., Chapter. XI.M24. Compressed No.'
valves and.containment o,-:-, --,Genera! and.-I ' M tn -g

.- ~ isoiationvaives)v-,-- .r ~,pitting.corrosion-*-- -O y-. -.

D2.1 - Body and bonnet. K -..... . -.. '-'
D .2.2 6 Closure bolting I- ';. , 4-... , . e___._._
19 General piping and Carbon steel Condensation Loss of material Chapter XL.M24, 'Compressed Air No

components __nt) Monitoring'
19 Piping and components Carbon steel Condensation Loss of material Chapter XL.M24, 'Compressed Air No

external surfaces and bolting (Ext)_Monitoring'
D.3a .Air cer n': Carbon steel Saturated air: ' Loss of material/V- Chapter Xl.M24, ..Com pressed Air - No v -';
D.3.1 -'!Shell and access cover-- *, General and'-' M n4ongj t-
D.3.2 Closure b'olting- '. ' __;____' '_'_r p'ttingcorrosion -) a r . ; _'-::

19 General piping and Carbon steel Condensation Loss of material Chapter XL.M24, 'Compressed Air No
components (Int) Monitoring'

19 Piping and components Carbon steel Condensation Loss of material Chapter XL.M24, 'Compressed Air No
external surfaces and bolting (Ext) Monitoring_

D.4-a Pressure.regulators t Carbon steel Saturated air Loss- of material/.> ChapterXl.M24;"Compressed Air,: No
DX1 -Body and bonnet : -i- General andIi Monitoring-, .- - -.

19 General piping and Carbon steel Condensation Loss of material Chapter XL.M24, 'Compressed Air No
com ponents_(Int) Monitoring_

19 Piping and components Carbon steel Condensation Loss of material Chapter XI.M24, 'Compressed Air No
external surfaces and bolting (Ext) Monitoring'

D.5-a. Filter Carbon steel_ Safratedairv! Loss of material/- Chapter'Xl.M24 'Compre ssedAir- - Non .
D.5.1 -' ;Shell and access cover- .--.. . '.- General anvd '' Mnitoring'z.- ; -. "' '
D.5.2 Closure bolpitting corrosion- < - ; ; -; ' ..

19 General piping and Carbon steel Condensation Loss of material Chapter XI.M24, 'Compressed Air No
components (Int) __ Monitoring'

Commen:e Closure bolting is listed
In most of these entries. It is not
clear whether the saturated air
environment Is supposed to apply to
both interior and exterior surfaces.
Will assume intent was both surfaces
even though condensation (saturated
air) is not a major environmental
factor in typical air systems.
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19 Piping and components Carbon steel Condensation Loss of material Chapter XI.M24, 'Compressed Air No
external surfaces and bolting _ _ __ _ Monitoring_

D ryers.a - . Carbon steel Moist air,-.-; Loss of material/ Chapter XI.M24,- 'Compressed Air No
D.6.l7 K Shell and access cover. ',,- -; i ! - General and' < : Monitoring' -*
D.6.2 Closure bolting -'-' -* - 1 piting corrosion,, I ;,>__;L_,,

19 General piping and Carbon steel Condensation Loss of material Chapter XL.M24, 'Compressed Air No
._-_components *(Int) .; ' . . -, Monitoring_
19 Piping and components Carbon steel Condensation Loss of material Chapter XI.M24, 'Compressed Air No

external surfaces and bolting II_ I Monitoring'
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VII Auxiliary Systems
El. Chemical and Volume Control System (Pressurized Water Reactor)

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

E1l,1a* High-pressure piping: . K-- Pipe. fittings,1. Chemically9.J. Cumulativef .7- Fatigue is a time-limited aging analysis Yes,
$ (1500-psig rating):-' and an . treated --;fatigue damage/ > : (TJ tabdevaluatedfortheperiod .: TLAA 2

EI'.'1`1 Pipe; fittings, and flanges;,- stainless..-: borated water Fatigue : - of extendedoperatonSe thedo"'
E :A.2 Closure bolting steel; closure', up to-340 C StandarddReviewPlan, Section 4 3

bolting: low -(644 F Metal Fatigue,"for acceptable -
-- aloy steel methodsfor meeting the requirements

___carbon steel ____ ________ of I10 CFR 54.2 1(c). _____

3 General piping and Stainless Treated Cumulative Fatigue is a time-limited aging analysis Yes,
components steel borated water fatigue damage (TLAA) to be evaluated for the period TLAA

>270*F 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(c.

3 General piping and Carbon steel System Cumulative Fatigue is a time-limited aging analysis Yes,
components temperature fatigue damage (TLAA) to be evaluated for the period TLAA

>2209F 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(c).

E1y1-b High-pressure p Air.jeaking; Loss of MateriaVl. ChapterXl.M10 BorcAcid -M-. - No
(1500 -psigratng)- . : steel, carbon chemlclly-.Boricacid -- Corrosio::;:-.

E1.1.2- - Closure bolting- K:;- steel<;: treated.-... corrosion*--
V-- borated water . -.- _'

14 Piping and components Carbon steel Air with boric Loss of material/ Chapter XI.M10, "Boric Acid No
external surfaces and bolting acid leakage Boric acid Corrosion"

(Ext)_corrosion
El.2!a; Low-pressure piping,-,. Low-alIoy-,& Air, leaking. Loss of materiaV--. ChapterrXI.M1OBoricAcid v No-

(1 50-psig rating) * steel; carbon -her caIly. I Boric acido *S-' ,','' Corrosion
.El.2,L &CXosurebolting -g steel A treated- -orrosh-^-.- -

___*._.._____ _-.__.._- .._ .;-7 borated watei' ' <"'.-'- -'--

14 Piping and components Carbon steel Air with boric Loss of material/ Chapter XI.M1O, "Boric Acid No
external surfaces and bolting acid leakage Boric acid Corrosion"

(Ext) corrosion

Attachment I Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/512004



DRAFT Auxiliary Systems Table Changes Page 93 of 136

Vil Auxiliary Systems
E1. Chemical and Volume Control Svstem (Pressurized Water Reactor)

----------------- . - - -- __

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

E1.3-a- High-pressure valves (check. Body and Chemically'-:, Cumulative, Fatigue is a time-limited aging analysis Yes,-:-.:tidat1d fatIg~iedamage1:,-- '(TLAA);obe autdotcontrodhan motor.B" - bonnet:'r-';-t trea ) to be-evaluated for the period _ T T -.
operated; pressure cntrol,' . stainless - -: borated water. Fatigue'.2. of extended operation. Sethe -
ard relief vaI " steel;:losure up'to 340CA_ -' '.. Standard Review Plan-:Section 43 - -- .

EI.3.1. Body and bonrnet.\ :'-.: bolting: '-K-'r' (644F)''4. ''... . Metal Fatigue-/oa~cebt-ble-
E1.3.2-. 'Closure boltlng '.. I .n';U fcaeroonmsteele e t - ': methdsfmdeting the requirem entts:
_ .__________-_._._low-alloysteel7 ' ______ ,.: of.10CFR 54 21(c)..-':
3 General piping and Stainless Treated Cumulative Fatigue Is a time-limited aging analysis Yes,

components steel borated water fatigue damage (TLAA) to be evaluated for the period TLAA
>270'F 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(c).
3 General piping and -- Carbon steel System Cumulative Fatigue is a time-limited aging analysis Yes,

components temperature fatigue damage (TLAA) to be evaluated for the period TLAA
>2209F1 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(c).
EI.3-b- High-pressure valves (check, Low-alloy<.-,.- Alr,' leaking;-.+- Loss of material/.-- Chapter XI.M1O, ;Bonc Acid -',,,--_-o

control,'har,"motor,-: sfee}carbn 'chemically' -Boricadd';cid: - Corrosion. -.
'operated;pressure control' steel treated t orrosio- :-.
. rand relief valves) ; 4 '; . borated water.

E1.3;2 Closure boltingq - - - .. -. *.,' .

14 Piping and components Carbon steel Air with boric Loss of material/ Chapter XI.M10, "Boric Acid No
external surfaces and bolting acid leakage Boric acid Corrosion"

._-_._(Ext) corrosion =_'_:_:
E1.4-a- Low-pressure valves (check, Low-alloy. Air, leaking. Loss of material/ Chapter Xl.M10, 'BoricAcid r No

contrl, hand, otor:5-. steel, carbon chemically Boic'acid Corrosion
jodperated,'pressure'contrml,'i steel treated ' corrosio n'.:-
and relief valves) . , t "' borated water

E1i.4.1 Clos 2re. o ing,_______.;;._ _ _ _-_--- --- ____ ___-: __---- _- _--;-
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Vil Auxiliary Systems
El. Chemical and Volume Control System Pressurized Water Reactor)

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

14 Piping and components Carbon steel Air with boric Loss of material/ Chapter XlM10, "Boric Acid No
external surfaces and bolting acid leakage Boric acid Corrosion"

(Ext)_corrosion
E1.5-a, High-pressure pump -- Casing: Chemically Crack initiation -*: A plant-specific aging management- Yes, plant
El 5 1 Casing - d stainles teated a groth program is to-be evaluated specfic ,,
E1.5.2 4. Closure bolting .- steel osure borated water cracking p.

a_-_.__, o. l w al oy steel s . -,

4 High-pressure pump Stainless Treated Cracking/cyclic A plant-specific aging management Yes, plant
Casing and closure bolting | steelcarbon borated water loading m is to be evaluated speciffi

steel
El.5-b. High-pressure pump --; Low alloy- Air, leaking -.- Loss of material)... Chapter XlM10, Boric Acid No

E52 Closure bolting stee carbo chemnical Borc aid Corrosion'
steel teed corrosion J

E_____ borated water - - ______,..;

14 Piping and components Carbon steel Air with boric Loss of material/ Chapter Xl.Ml0, "Boric Acid No
external surfaces and bolting acid leakage Boric acid Corrosion"

(Ext) corrosion
,EJ.6-a- Low-pressure pump . Low-alloy Air leakig, . Loss of 0materia,, Chapter Xl.M10 Boric Acid -:;-.---: No- --- -
E1.6.11 =,,is-5 boltng. > -. steel, carbon chemica I I- Corrosion *. - '- ''>.f.

steel-- rae corrosion" " '.:
_____________________ ___________borated water--.- .

14 Piping and components Carbon steel Air with boric Loss of material) Chapter XL.M10, "Boric Acid No
external surfaces and bolting acid leakage Boric acid Corrosion"

(Ext) corrosion
,E1.7-a; Regenerative heat--; __, Stainless.; :Tube and Cumulative,.-*-- Fatigue is~atime-limited aging analysis Yes,---:;. -

.,,excha~nge~r>-] , -- steel,closure: shellide~ fatigue dam age/ (TLAA tobeevaluated forthepenod TLAA'
Ej.l71 Channel head (includingg~ bolting (lowa,-; chemicallyj, Fatigue- --~,. of6 exeded prto e h

channel weld) and access alloy steel treated Standard Review Plan 'Sction.4.3,
covera -. carbon seel) boratedwater - MetalFatig, for aceptabl'e'''',:.

El 72 jubesheet , up to340 C -- methods for meeting the requirepentsS
El7J34 A-Tube (6 Fo1CFR5
ElT 74 `Shell and'access cove2- - -*.-t--- -

El 7.5 !Closure bbltini6.-~-.i---

Comment: I believe this GALL item
is specifically looking at cracking in
the pump due to cyclic stresses from
Its operation. Consequently, the
pump casing and closure bolting are
considered together and should be
addressed by a common program
cracking from SCC is covered by
water chemistry elsewhere
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VIl Auxiliary Systems
El. Chemical and Volume C ntrol System (Pressurized Water Reactor)

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

3 General piping and Stainless Treated Cumulative Fatigue is a time-limited aging analysis Yes,
components steel borated water fatigue damage (TLAA) to be evaluated for the period TLAA.

>270'F 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(c).

3 General piping and Carbon steel System Cumulative Fatigue is a time-limited aging analysis Yes,
components temperature fatigue damage (TLAA) to be evaluated for the period TLAA

>220°F 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(c). -

E1.7-b. Regenerative heatv--, Low-alloy ., Both sides:-,- Loss of material/^ Chapter-Xl.M1O, iBordcAcid No -
exchlanger--- steel. carbon chemically Boric'acid'- Corrosion - -.

E1.7.5' -Cldsure boltingi!%:-' steel" tr at d '' corrosion: ' - -

1 ^'VlA fwl; borated'&a
upto 340OC-:

(644*F),"~:
14 Piping and components Carbon steel Air with boric Loss of material/ Chapter Xl.M10, "Boric Acid No

extemal surfaces and bolting acid leakage Boric acid Corrosion"
(Ext) corrosion

E1 .7-c1 Regenerative heat d .--;* Stainless Both sides:-:: s Crack initiation ,i Chapter Xl.M2, -Water Chemistry,-- ,Yes, plant.,,
- ' steel' chemically and growth/ for PWR pdmarywater in EPRI specific

E1;7.1 "Channel head (including: - . treatedr- Stress corrion-'- TR-'105714- -, ; .
channel weld) and access. ; *, borated water cracking, cyclic ..-. ': ':

-cover-' up to 340C loading Th AMP isto be'augmented by .-
E1.7.2 ,Tubesheet' (644F) verifying the absence-of cracking due
E1.7.3 ' Tubes '---;- - .. . tostresscorrosion cracking and cyclic
E1;.7;4.' Shell and'access cover: loading orlossof materfal due to

pi tting nd evide corrosion An '
acceptable'Verfication pro~gram is to.
inc;ude tem p'rature and radioactilVity

-. - -. ;m; . *;- ronitoringof the shell side water and-
______ >- -rtS;; _____ _________________ ____________ _______ 'eddy current testirg-of tubes. - -
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VIl Auxiliary Systems
El. Chemical and Volume Control System (Pressurized Water Reactor)

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

9 Regenerative heat Stainless Treated Cracking Chapter Xi.M2, Water Chemistry,' Yes, plant
exchanger tube and shell steel borated water for PWR primary water in EPRI specific
side components >140'F TR-105714

The AMP is to be augmented by
verifying the absence of cracking due
to stress corrosion cracking and cyclic
loading, or loss of material due to
pitting and crevice corrosion. An
acceptable verification program is to
include temperature and radioactivity
monitoring of the shell side water, and
eddy current testing of tubes.

El .8-a Letdown heat exchanger;-; Stainless_,_ .- Tube side::.. Cumulative ';; . Fatigue is a time-limited aging analysis Yes,
(serviced byclosed-cycle.,,1steelcarbon chemically;.-- fatigue damaIe k (TL)t beevaluate fo the nod TrLAA
cooling water)4 steel '. -- treated -' ': Fatigue-.i*, of extended operation. Seethe'

E.8.1:' --Channel ead(inclubdin- orated water: ,. StandardReviewPlan; Sectio4 3
-,canrlel weld) and access ' up.to 3' ;^;'i + FMtal Fatigue, for acceptable J 7-,,t k
o (644*F); slell methods for meeting the requirements

E1.8.2' I'Tubesheet .- , *-,;. side: closed- ': -; of 10 CFR 54.21(c-
1.8 3:- ` i .cycle coolirg'2  i , ..7.;

E1.8.4: Shell andccesscover- water (treated'
E1.8.5' :Cls6fri 66lting A . - i--' water) - *..;. .,;. ': I -

3 General piping and Stainless Treated Cumulative Fatigue is a time-limited aging analysis Yes,
components steel borated water fatigue damage (TLAA) to be evaluated for the period TLAA

>270F 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(c).
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Vil Auxiliary Systems
E1. Chmmiral and Vohlima Cnntrnl Svstem tPrAssuri7ad Water Rneatorl

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

3 General piping and Carbon steel System Cumulative Fatigue Is a time-limited aging analysis Yes,
components temperature. fatigue damage (TLAA) to be evaluated for the period TLAA

>2209F 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(c).
E1.8-b: Letdown heat exchanger - Stalnless -: -L Tube side: ..;--. Crack Initiation ~ Chapter XI.M2. Water Chemistry." > . Yes, plant-:

(serviced byclosed-cycle steel che ically and gr th/ for PWR primary water inEPRI ; specfic
. dcoolingiwater); treated - Stress corrosion -TR-105714:---;;4- ;-.;

Ei .8.1 Chanrel head (including borated water crackingncyclic
channel weld) and access up to 340 C loading- - - The AMP. is to be augmented by:,:
cover (6449F) -shell - erifying the absence of cracking due .

E82 Tubesheet side closed..'' to stress corrosion cracking and cyclic
El .8.3 .zTubes ;;-cycle coolinading .;loss of material due t

- ; -- wat pitting and crevice corrosion An --; i
acceptable verifcation program is to,
.ricldlide temeanetue arid raioc.vt

: -monitoringofthe'shellsidewaterand -
-. eddy current testing of tubes. (See

Oconee operang experence icense
RenewalApiplication Revision 2, June

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - 1998 . 3 .4 -2 6 ) -:` _.
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VII Auxiliary Systems
El. Chemical and Volume Control Svstem (Pressurized Water Reactor)

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

9 Heat exchanger tube side Stainless Treated Cracking Chapter XL.M2, 'Water Chemistry, Yes, plant
components steel borated water for PWR primary water in EPRI specific

>1400F TR-105714

The AMP is to be augmented by
verifying the absence of cracking due
to stress corrosion cracking and cyclic
loading, or loss of material due to
pitting and crevice corrosion. An
acceptable verification program is to
include temperature and radioactivity
monitoring of the shell side water, and
eddy current testing of tubes. (See
Oconee operating experience, License
Renewal Application, Revision 2, June
1998, p. 3.4-26)

E1.8-c Letdown heat exchanger;,- Carbon steel Closed-cyce.- Loss of materjaV.- Chapter XI.M21;:'Closed-Cycle? :'-',. No
-;(ser d by closed-cycle-- cooling water.'- Pitting and crevice Cooling.Water Systemr- .' ' -' --

;. coolingwater)>;, ;orsion-' * > I ; - '

El.8 4 ' Shell and access' cover,'. ' .o-.- * :_ _

115 Heat exchanger shell side Carbon steel Treated water Loss of material Chapter Xl M21, 'Closed-Cycle No_
components Cooling Water System' -

El 8-d Letdown heat exchanger. -..'-'.Low-alloy-, Air, leaking '. --. Loss of material ChpterXl MlO' Bonc Acid No
,(seri cedzbyclosed-cycle: steel carbon chemic Bori acid' '-'-- Coosnr--.-- 2 ' ~

cooling water): - - t; e steelines treated'', corrosion.
E18.5 - Closure bolting -- ' - < borated water--- _'_______; __

14 Piping and components Carbon steel Airwith boric Loss of material/ ChapterXl.M10, "Boric Acid No
external surfaces and bolting acid leakage Boric acid Corrosion"

(Ext)corrosion
E1.9-a. Basketstrainer.-. ;>-: . >:.-- Low-alloy*::'-- Air leakingf,.-: Loss of matedial/,I: Chapter Xl.M10,*Boric Acid' No
E1.9.1 -: 'Closbrebo1ting -, :' steel, carbons chemically-.' Boncacid, ,.' Corrosion uk'"'-''<'

14 Piping and components Carbon steel Air with boric . Loss of materiaV Chapter Xl.M10, "Boric Acid No
external surfaces and bolting acid leakage Boric acid Corrosion"

(Ext)corrosion

- - - Commentz Based on matenal and
aging effect of GALL item. this is the
only line needed. Plant AMR would
also typically consider stainless tubes
in treated water for LOM. No fouling
since cooling not an IF here.
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VII Auxiliary Systems
El. Chemical and Volume Control System (Pressurized Water Reactor)

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

E1.10- ,Volume control tank x ,-.-. Low-alloy Alr, leaking.-_.. Loss of materiaV-/:. ChapterXl.M1O,.'BoricAcid '--.;.- No
-a i-osu r boiting. Y.-**- ' - steeA carboni'* chemicallyp Bo' acid a Corrosion!," :Th ':' '

Ei.1O.' ~.-* ~ steel':.:,. treated~ ~crrso'<...~
E 10a * .... -. * -I -.' borated waterc *. . .- *-.*7.' .' - -; '

14 Piping and components Carbon steel Air with boric Loss of material/ Chapter XI.Ml0, "Boric Acid No
external surfaces and bolting acid leakage Boric acid Corrosion"
I . ..tExt) corrosion . .
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Vil Auxiliary Systems
FE2 Standhv Liauidri Cnntrnl Svstem IRnilina Watar Reartnr)

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

E2.1-,,a, iiping . ': tinles Sodium r . , Crackinitiation ;. ChapterXI.M2,'*Water Chemistry,,-- No '
E2.1.1:, .,Piping'and fittings in' _ teev, . pentaborate. ,+ and gr .' forBWRwater,inBWRVIP-29(EPRI

.contactwith sodiur' solution at>:-. Stress corrosion TR-103515)> ',
. petabrahte 'solutionjr 21- 32 * ' -- t g. .

- - _________~(724,500 ppm B);' >j: 4 ' _ _ __ _ _ _ _ _ _ _ _ _

25 General piping and Stainless [Treated water Cracking Chapter XLM2, 'Water Chemistry,' No
components steel >140F1  -  - for BWR water in BWRVIP-29 (EPRI

TR-103515 -
E2.2-a- -Solutionstorage -==Stainless- Sodjurr....... Crack-initiation'z Chapter.Xl.M2, WaterChemistry, -' No ,T-.-
E2.2.1 Tank' " steel -':".' pentaborate and growth/. -. for BWR water in BWRVIP-29(EPRI' --.

E222 Tn etr souina tress corrosion TR105)
..... 21 -32! C rackirig-,

(70-'90wF)
.. +-.; .2 4,500 ppm B) _ _ _ _________.____;,______.,

25 General piping and Stainless Treated water Cracking Chapter Xl.M2, 'Water Chemistry,' No
components steel >1400F for BWR water in BWRVIP-29 (EPRI

TR-103515)
E2.3-a Valves (pump suction 'relief, Stainless' . Sodium C[ack initiation ChapterXl.M2, 'Water Chemistry. ' No, ,

injection containment ste I ., petaborate and growth/pr for BWR water in BWRVIP-29 (EPRI
isolation,-and.explosiye >'i. - solution at . Stress corrosion TR!103515

.actuated dischiargevalvess) . 21 ' 32 ;C .;. crac king -'- '-.' '': - -!

E2.3A1: Body and bonnet , .. 2,, ,. ,,,_ (70 90,F)
_________ (24,500 pornB)"i~Z.~ -L2~'.~

25 General piping and Stainless Treated water Cracking Chapter Xl.M2, 'Water Chemistry.' No
components steel >140OF for BWR water in BWRVIP-29 (EPRI

TR-103515)
E2.4a Injection pumps , , Stainless -" Sodium , Crack initiation', ChapterXl.M2, *Water.Chemistry, -- No
E2.4.1 Casing h fo R steel'i - soltin at tand grorth':forWBWRrwater.in BWRVIP-29(PRI r -

' ; _ - SOIUon tress corrosion TR-103515)
____21i32-.!C - cracking ~ - '-

. (70.- 90FJ '1  c->F),.> :,
___ ;_ _ '___ '___ r___ ______ _ __________; .24,500 ppm B) ._ ; -

,, - Comrnent: According to EPRI
mechanical tools, sodium
pentaborate solution is relatively
benign for stainless. Assumed to be
basic treated water.
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25 General piping and Stainless Treated water Cracking Chapter Xt.M2, 'Water Chemistry," No
components steel >1400 F for BWR water in BWRVIP-29 (EPRI

I TR-103515)
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Vll Auxiliary Systems
E3. Reactor Water Cleanup System (Boilinq Water Reactor)

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

E3.1-a Piping .- StainlessnŽ'; Oxygenated -P. Crack initiation and' ChapterXl.M25;,BWR Reactor Water" No ',r (-f")

E3 1.1 -Piping andfittings"- -' steel. types water 'rowtl9w,- Cleanup Syste *
(beyond seond isolatiop 304' 316 or 93C'-288C- Stress corrosion ,'

,.G valve) 3 6NG (200ccracking,;- i.';
-,;, intergranularstress'

.,____________________ ,__,,,_,_,,_ _________._- corrosionc racking.
26 General piping and Stainless Treated water Cracking Chapter XI.M25, BWR Reactor Water No

components steel > 140°F Cleanup System
,E3.1,-b -Piping "- * Stainless"-.- Oxygenated , Cumulative fatigue Fatigue is a time-limited aging analysis * Yes,
E3.11 , Piping-and fittings, , steel types;- water" 7'-" damagel .- r (T, to6be'evaluated for the period of TL

(beyond second isolation, 304 316- or-, 93°C -288°C'" Fatigue .- ' - extended operation,'See the-Standard -; -
316 . .:`_':..- 1< +4' ,,, (200' I-5OF rnXXX

_F' 31NG 00F) -. , ~ Review Plan,:Section 4.3, metal ~ .,-

''''c¾<~.~ ~ ~ 2Fatiqu~e,ifior acceptablemethods fo6-s~:.itf{'&-4 t .. '. ~v' 'P- : - ~- ;Sz :;~-';~~ ; '-4s * ..............et..ng' theetigrequirementsof. of.':,'' IO C--R

3 General piping and Stainless Treated water Cumulative fatigue Fatigue is a time-limited aging analysis Yes,
components steel >2701F damage (TLAA) to be evaluated for the period of TLAA

extended operation. See the Standard
Review Plan, Section 4.3, Metal
Fatigue, 0for acceptable methods for
meeting the requirements of 10 CFR
54.21(c).

E3.2-a Reactor-water cleanup ,.- Cast --. Oxygenated' C kac initiation~and. ChaptertXI25 - BW R eactorWate
"'(WCU pu mp 'alustenitic water ';~ r~~/7 adCape lM5,iW ectrWtr N

E32.1. ''-Casing "'- ' stainless steel 93''C -2889C.; ts corrosionca1 ! '. -: -. - -
-* "'"'-.(200!F-5509F) cracking,-,-:-, ~ -N -----

wL interranular stress.:'~
____ ___ ____ ___ ____ _ __ ____ ___ corrosion crackingz .-

26 General piping and Cast Treated water Cracking Chapter Xl.M25, *BWR Reactor Water No
components austenitic > 140°F Cleanup System
_____ ___ ____ _____ ____ ____ stain less steel _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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VII Auxiliary Systems
E3. Reactor Water Cleanu System (Boiling Water Reacttr)

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

E3.2-b RWCU pump. rIp :. Cast -: Oxygenated Cumulative fatigue, Fatigue is a time-limited aging analysis. Yes,
E3.2.1. austenitics. (.Ater:'&l(• damagel ,- - A) tobe6evaluatedforftheerlod of TTLAA'-

:. stainless 93'C 2887C Fatigue . -' extended operation; See thd Standard * .;
E.- steel, (200 F-550F ) Review Plan' Section 4.3, 'Metal

*stainlesssteel - ;' Fatigue, foracceptable methods for _
ei . gthe requirements ofI OCFR

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

*extended operation. See the Standard
Review Plan, Section 4.3, 'Metal
Fatigue, for acceptable methods for
meeting the requirements of 10 CFR
54.21(c).

3 General piping and Cast- Treated water Cumulative fatigue Fatigue is a time-limited aging analysis Yes,
components austenitic' >270*F damage (TLAA) to be evaluated for the period of TLAA

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

__ 54.21(c).
E3.2-c. RWCU pump .;- High strength Air; Leaking ". Cumulative fatigue) Fatigue is a time-limited aginganalysis ,
E3.2.2' Closure bolting ; low-alloisteel' oxygenated". damage! (TLAA)'to be'6valuated fdr!theperiodof TLAA'e -

a ,.~-.S,_ -d-'',;-> . 'a-"', W't;.'- ,'water'.."-'< fatigue'-'.*;' ' exten'ded operation,'See the Stahdard. ' -.;n;
r,- t '.'-,< , '' R Plan, S e tioi, 4.3Metal

, -. ' Fatigue," bl for acceptal methods for
* -'--.-'~- meeting th Thquirbrnents'6f 10 CFR'_

3 General piping and Carbon steel System Cumulative fatigue Fatigue is a time-limited aging analysis Yes,
components temperaturd damage (TLAA) to be evaluated for the period of TLAA

>220-FI - -- extended operation. See the Standard
Review Plan, Section 4.3, 'Metal
Fatigue,"for acceptable methods for
meeting the requirements of 10 CFR

_____ ____ ____ _____ ____ ____ __ __ ____ ____ _____ ____ ____ 54.2 1(c). _ _ _ _

- Comment Fatigue is dependent on
temperature of internal environment
so external environment not
mentioned. Corrosion will be
addressed elsewhere.
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Vii Auxiliary Systems
E3. Reactor Water Cleanu System (Bolin g Water React t r)

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

E3.3-d; Regenerative heatxc , *Channel head Ox at initia io and A plarnt-specific.aging nt- Yes, plant--
--s. exchanger::. ,,;$.ytJt and accesst water at g pEogram istobeevaluated-; specific

E3.3.1, Ch•annel head and cover, 288'C (550 F) Stress orrosion
. access cover, tubesheet and cracking -"-,, ; ';''-

E3.3.2 Tubesheet;; tubesi-` 10 MPa ax:, ,
E3.3.3-: -.Tube15s;:S ;i stainles
E3.3.43 Shell and access coveri steel .Shell. - ; .;; .

cover high ~""' .

strength low.--

ith stainless
stdel cladding _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4 Regenerative heat Stainless Treated water Cracking A plant-specific aging management Yes, plant
exchanger tube and shell stee( -_- >140E -- program is to be evaluated. specific
side components

E3.4-a Non-regenerative heat. Channel head. Reactr , -, Crack initiation and A plant-specific aging management Yes, plant-
.exchanger (sevice and accerss . coolant waterI growth! - program iso ob evaluated -'r V specific -

coseid-cycle cooling, cover,"',~ at 288 C Srs orso
-water) tubesheet; (550F) and crackin -g - . , ; - .

E3.4,1;- Channel head and ! -~ .- tubes 10 MPa max-. ;.:-,-.- f ;.;-, ''--;*- j-- .

access cover-.t' stils .- -"14
E34-2 'rTubeshee't~-_'- StelSel' '"-

E3.43 Tbsadacs-
E3.44 Shell and access cover,, cover hi .

strength lw
r~i+Th%&z~rc' a aloy ste l7 tt y 1 r 2  % - .. t'-., .- -

-- ' z-'°,- *':- ~j- wihstineel- : >R , .. - -. - -, ,* , . -

____i_ ,-I-S-; ' 7- ;! s steel clad ing' ' ' " ' _

4 Heat exchanger shell side Ptainless Treated water Cracking A plant-specific aging management Yes, plant
components steel >1401F proram is to be evaluatedspecific

4 Heat exchanger tube side Stainless Treated water Cracking A plant-specific aging management Yes, plant
components steel >140°F program is to be evaluated. specific

.
.

. _ - - Comment Carbon steel not
I susceptible to SCC

- - - Comment Carbon steel not
susceptible to SCC

-1
-S

__1
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Vil Auxiliary Systems
E3. Reactor Water Cleanup System (Boiling Water React t r)

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

E3.44b- Non-regenerative heat,,:- High strength, Reactor . Loss of material/..-. Chapter Xl.M21, Closed-Cycle Cooling, No -.
exchanger (servicedby' low-alloysteel. coolant' wate'r Microbiologically.1.' Water System'i
closed-cycle cooling with stainless i. at ;10 MPa'--' influenced -;-;
water)).: steel cladding;:- max.-"'-"' corroson(for'

E3.4.4' Shell and access cover;-- portions-of .;t;i
.. ;;RWCU system^t -

.f ; e Z v 5 ; S 4.- ____________ __________ _ <9 3 'C [20 0 *F W) ^ - _''' _*,; _,, _ _ _ _ _ _ _ _ _. _,; _, _ _ _- _ . _'' _';: _*,
15 Heat exchanger shell side Stainless ireated waterL Loss of material Chap!er Xl M211 Closed Cycle Cooling No

components steel Water System' -
- - - Comment, This is CCCW rather

than RCS water as stated in GALL I
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VII Auxiliary Systems
E4. Shutdown Cooling Syste (Older Boilin I Water Reacto __

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

E4.1-a. Piping 7 '."ib Carbon steel-.< Oxygenated. -Lossiof material/-A Chapter XI.M2, Water ChemistryT.for;,' Yes, ,va
E4.1.i 1:Piping and fittings; ' stainless steel waterp ipt o Pitting and crevice, BWR water in BWRVIP-29 (EPRI1TR detectioni,

' - 288 C(550!F) corroso 103515) ' of aging
-~' ~ 9:7' effcts is to

e . . ... ..... augmentedby be,
veiyn teefciveness of water-- evaluated

chemistry- control.' See Chapter XI.M32-
One-Time lnspection," ran

',.' ;*''''i;. - -,- - =,acceptable verification program .- *--. -
8 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
103515) of aging

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

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

103515) of aging
effects is to

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

E4.1-b Piping :;_: . Carbon steel,: Oxygenated-; Cumulative-:-. fatigue is a time-limited aging analysis- Yes-'
E4.1.1 i 'Piping ard fittings- .stainles s steel water, up to- fatigue damage/,,' (TL)Ato be-evaluated for theperiod of TLAA.

28&C (550-F)! Fatigue extended erati r See the Standard
5ReviewPlan Sectio 4. I.-M=ta- -. _-

-~.Fatgue'~for acceptabiernethods for__'
meeting the requirements of.10 CFR

_____' _' _' _________________ ______-S ______ _____________ A_ __________ _ 54 2 1 (c ) 4F.;; 7 -
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Vil Auxiliary Systems
I4A Shiutdnwn rnnlinan 5Svstnm (Older Rnilina WatAr Reactor)

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

3 General piping and Carbon steel Treated water Cumulative Fatigue is a time-limited aging analysis Yes,
components >220F fatigue damage (TLAA) to be evaluated for the period of TLAA

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

._ _ ._ _54.21(c).

3 General piping and Stainless steel Treated water Cumulative Fatigue Is a time-limited aging analysis Yes,
components >270'F fatigue damage (TLAA) to be evaluated for the period of TLAA

extended operation. See the Standard
Review Plan, Section 4.3, 'Metal
Fatigue, for acceptable methods for
meeting the requirements of 10 CFR
54.21(c).

E4.1-c: Piping :.. , Stainless steel Oxygenated: Crack lnitiation .-. Chapter-Xl.M7, .BWR Stress Corrosion No-- e
E4..'-;_;' Pipigt; Stand Cha terIXI.M2iatero :;

__ waterup t and grotl.. _Crackd!
E4.1. Piping a f - 288C (550F) Stress corrosion '; Chemistry.. for. ChB water in BWRVIP- -.

,_ , ________r_ i cracking ; 29 (EPRITR-103515j Z '- §

27 General piping and Stainless steel Treated water Cracking Chapter XL.M7, 'BWR Stress Corrosion No
components > 1400F Cracking' and Chapter XL.M2, 'Water

Chemistry," for BWR water in BWRVIP-
. 29 (EPRI TR-103515)

E4.2-a Pump-z- t.--" - Carbon steel, Oxygenated .-, Loss of materia Chapter'X.M2, Water Chemistry, for.: Yes,-
E4.2.1 Casing-- water, up-to Pitting andcrevice BWR water in BWRVIP-29 (EPRI -TR' detection

-- ~ ~288 C'(550 F) corso5)~o gn
- .......... .. effects isto

-The AMP is to be augmented by be
verIfyngiy 'the effbbt K.enes.~of water evaluated:
chemistry con trol. See Chapter Xl M32,.:

. Oe-T~ n-e.c;tion, "ro. an .
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Vil Auxiliary Systems
E4. Shutdown Coollna System (Older Boilina Water Reactor)

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

8 General piping and Carbon steel Treated water Loss of material Chapter XlM2, 'Water Chemistry,' for Yes,
components BWR water in BWRVIP-29 (EPRI TR- detection

103515) of aging
effects is to

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

E4.3-a Valves (checkl control; hand, Stainless, steel Oxygenated- - Crack initatiaon- ChapterXL.M7,. BWR Stress.Corrosion No-,;
.,.motor operated n'and relief = -forging w' ateriup to-d agrowths-' = y Cracking-and Chapter XL.M2' Water-- _.

valves)'---<:,A:i- stainless steel 288C (5500 F), Stress corrosion, Chemistry,. forBBWR 'ater in :-
E4.3:1 -Body and bonnet A t'' -' '.' - casting - E - ,,cracking'-.'~- BWRVIP-29 (EPRI.TR-103515);:' -; -- :,__,;
27 General piping and Stainless steel Treated water Cracking Chapter XI.M7, 'BWR Stress Corrosion No

components > 140OF Cracking' and Chapter XI.M2, 'Water
Chemistry,' for BWR water in BWRVIP-
29 (EPRI TR-103515)

E4.4-a Heat exchapger (serviced by: Channel head: Reactor. A Loss of materiaV,;. Chapter Xl.M21 'Closed-Cycle Cooling. No. -
closed-cyce cooingwater; and = acess cjan w P c . Water Syst em
systei ):'~ '-7 cver' carbon tand closed-;_'; and--' ,

E4 4 1 - hannel h-ead and access rsteel%?'';t cy
tubesheoetn wWaterter in cd

E4 e4 2 shublsside carbon steel Treated corrosionf'-
E4 4 cm Tubent (staintessS
E4 .44 -Shell aria'ccess cover stelclddng..

~~---~2;-'q-- on channel : .. ~-

::. >sanless. 17~~".. Th. -

_____ ___ ____ _____ ____ ____ carbon steel "
28 Heat exchanger shell side Stainless steel [Treated wated Loss of material Chapter Xl M21,'Closed-CceCoigN

__ _ _ components _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ W ater System'_ _ __ _

28 Heat exchanger shell side Carbon steel Treated water L oss of material Chapter XL M21, 'Closed-Cycle Cooling No
__ _ _ components I _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ W ater System'_ _ __ _

- - - [Comment: LOM of tube side
components not covered by CCCW

-- - Comment This is CCCW not RCS
l water 1
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Vil Auxiliary Systems
Fl. Control Room Area Ventilation System

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

F1t1-a; Duct, -,:-_ . Carbon stee[ Warm- ; Loss of material..: 'A plant-specific aging management .-. Yes,-plant.
F.1l.1' Duct fittings, access doors, (galvanized or. 'mioist air -Generailpitting,- 'program is to be evaluated .; -. specific

ardclosurebolts painted) bolts' crevice corrosion,-
P11.2 ' 'Equiprnentframrles and plated carbon and---- ......

-. housing t steel mIcrn bi6l|gial1y .-'
t- Influenced,",,

corroiiOn'(for* duct!

piping for,~
' ¼~ io-t .. .~.',' ;'-. , ad.> -a moisture -

__... x-. ~-,f,, * ,- drainage); ..

5 Piping and components Carbon steel Condensation Loss of material A plant-specific aging management Yes, plant
internal surfaces tint) . program is to be evaluated. specific

5 Piping and components Ialvanized Condensation Loss of material A plant-specific aging management Yes, plant
._._internal surfaces -.-: steel _________ _ (Int) program is to be evaluated. -specific

Piping and components Carbon steel Condensation Loss of material A plant-specific aging management Yes, plant
external surfaces and bolting p. . . p rogram is to be evaluated. specific

5 Piping and components Galvanized Condensation Loss of material A plant-specific aging management Yes, plant
external surfaces steel -- _(Ext)_-_.___ program is to be evaluated. - - - ecific

F1.l-b ; Ducts , Elastomer.-&, Warm;; a!--= t Hardening and -- . A plant-specific aging management*;>, Yes, plant
F ,'.3 FIexible collars betwee`i (Neboreie)h+ moist air- `-- loss'of strength!.: lprogram is to be evaluated s '-pecic

-ducsand fans' , .;.. . Elastomer;'<- ...... A
F1,;.4.4' Seals in dampers and 'degradation zr; , -. -,

.-, -aoorsA...-- U L .-. . -

2 Elastomer seals and Elastomers Condensation Change in A plant-specific aging management Yes, plant
components . (Int or Ext) material program is to be evaluated. specific
.. _ __ _ _properties

F1;1-c. Duct - nLr nerrr Wam, Loss of material] - A'plant-specific aging management!.>-- Yes; plant,.,
11.1.3, ,.`Fiexible'doliars b'etween . (Neoprene);* moist r...,- Wear-,. - prograi is'tb beevaluated. .-- pecific

F1';' n ~ ,-'- . . . a ,- . .- .F4. S6als indarnpOers'and~.;1- I,.,.. .,*-` .:`,-. - ..

2 Elastomer seals and Elastomers Condensation Loss of material/ A plant-specific aging management Yes, plant
components -. - (Int or Ext) Wear program Is to be evaluated.,. specific

- - Comment: Galvanized steel is listed 1
separately here because some piants |
credit coating I
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Vil Auxiliary Systems
CI. Cntrol Room Area Ventilat Q-6

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

Fl;2za' Air handler heating/ coolingt7 Copper/ nickel: Warm;i- 7.' Loss-of material A'plant-specificaging management'a- esIpant:?
Fl'j2.1l; 'Heating/ cooling coils. 2h.- m-oist air Pttingi crevice program is to be~ealuated. '-~ specifc'

. - corro- -i -- '. .e;..

5 General piping and Copper alloy Condensation Loss of material A plant-specific aging management Yes, plant
components >15% Zn (Int or Ext) program is to be evaluated . specific

5 General piping and Copper alloy Condensation Loss of material A plant-specific aging management Yes, plant
components <15% Zn (Int or Ext) program is to be evaluated. specific

F1.3-a Piping -'. Carbon steed, Hotor cold * -- Loss of materiaV. Chapter Xl.M21, -Closed-Cycle°-, ;* No.:
F1.3 1 Piping and.fittings treated water,- General, pitting,.-! Cooling Water System' '-.-
.-'___-.4 w ___.-. ~2~.:Ve-W < crevice corrosionA:' 17ffit __s_=

15 General piping and Carbon steel Treated water Loss of material Chapter XI.M21, 'Closed-Cycle No
components Cooling Water System'

F1.4-a CaFilters on - ;- u Carbn steel, Warm, - ZLoss of matedaV -- A plant-specific aging management- Yes, plant
Fl 4.1 -"-Housing and supors:'<-. stainless steel moist General (only for- program is to be evaluated specific;- .

'w s - crevice corrosion. .
5 Piping and components Carbon steel Condensation Loss of material A plant-specific aging management Yes, plant

internal surfaces _nt) program is to be evaluated. specific
5 Piping and components Stainless Condensation Loss of material A plant-specific aging management Yes, plant

internal surfaces steel (Int) program is to be evaluated. specific
5 Piping and components Stainless Condensation Loss of material A plant-specific aging management Yes, plant

external surfaces steel _ _ (Ext) program is to be evaluated. specific
5 Piping and components Carbon steel Condensation Loss of material A plant-specific aging management Yes, plant

external surfaces and bolting (Ext) program is to be evaluated. specific
FI.4-b. Filterjl >-~ a - Elastomers.i Warm, ;-Hardening and;§- A plant-specificaging management Yes; plant
1.4.2 -- ' Elastomer seals -. a; (Neoprene moist airAr.-. loss of strength:- ' program is to be evaluated<. -f; : specic7-

-. Ad -- -and sirilar.r--stomerJ.'--; -*j:e -- * go '. :v;-

ts-4e .-; F * sAd ,+ .~.4:- 2 we.~ r materials)' - - .. degradation'i; *-; , *-- -;- l..;-'*.; rr-
2 Elastomer seals and Elastomers Condensation Change in A plant-specific aging management Yes, plant

components (Int or Ext) material program is to be evaluated. specific
properties
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Vil Auxiliary Systems
F2. Auxiliary and Radwaste Area Ventilation System

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

F2.1-a- Duct ;-**:. ;-:t.-- Carbon steel Warm;rmolstv Loss of materialUz; A plant-specific aging management,,; Yes,-plant:-
F2.1.1: Duct fittings,:access doors,:. (galvanized or, air' ' , General pitting,'':. pr6gram isto be'evaluated. -''., specific

and'closure bolts r < ?' > . pairittd) bolts:: - ; crevice corosio : - J rj,
F2,12-~ -'.Equip~ment'fram'e~sand:'- plated'carbon' -:--;'';'a'n'd'~'*'t - ^ts,

thous ng Stee i nfluenc -m. oo.i c-ally,, -

corrosiori(forduct
[drip-pan]'and -

-. moist ure<-,----
_ __' ____r __ drainaqe)'': . ' ' ' -

5 Piping and components Carbon steel Condensation Loss of material A plant-specific aging management Yes, plant
internal surfaces program is to be evaluated. specific

5 Piping and components Galvanized Condensation Loss of material A plant-specific aging management Yes, plant
internal surfaces steel (Int) rogram is to be evaluated. specific

5 Piping and components Carbon steel Condensation Loss of material A plant-specific aging management Yes, plant
external surfaces and bolting (Ext) program is to be'evaluated. specific

5 Piping and components Galvanized Condensation Loss of material A plant-specific aging management Yes, plant
external surfaces steel (Ext) program is to be evaluated. specific

F2.1b Duct,;- '--'- Elastomer.- , - Warm, moist; Hardening and.--- A plant-specific aging management.-., Yes -plant.
F2.1.3 Flexible collars between .9 (Neoprene) - loss of streigth/ program is to be evaluated.'.. specific; .-.

.,.ducts and fans . . Elastomer ,,,-
F21.4 ' ,Seals'indampers andA . 7 -, _ degr'dation'',', - j - ;; -;

doors`A 1- -' ';- *- .-. ; .-
2 Elastomer seals and Elastomers Condensation Change in A plant-specific aging management Yes, plant

components (Int or Ext) material program is to be evaluated. specific
properties

F2.1-c Duct ,.- ; ; Elastomer,,." Warm; moist-> Loss of materiaU.., A plant-specific aging managementl:, Yes,, plant,
F2.13 'Flexibl collars betweent (Neoprene) air"'. :,l Wear 'program is'to be evaluated..- ''.p'ecific'7--

.ducts and fan ' .. . .'--* -
2. Seals in dampers'and~ '' ,"--.'--.' .'. .. .-

;doors'.-' i'-" -' -. ',=..,.. .,__._,.W _
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VII Auxiliary Systems
F2. Auxiliary and Radwaste Area Ventilation System

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

2 Elastomer seals and Elastomers Condensation Loss of material/ A plant-specific aging management Yes, plant
components (Int or Ext) Wear program is to be evaluated. specific

F2.2-a: Air handier heating/cooling. Copper/.- - Warm, moist Loss of material/ i A plant-specific aging management-'-- Yes, plant,.
F2.2.1 iHeating/ cooling cois,-. nickel; -7 - 'air 4t':J'. Pitting and c eviceprogram is to be evaluated.--.., ,- specific

5 General piping and Copper alloy Condensation Loss of material A plant-specific aging management Yes, plant
components >15% Zn (Int or Ext) program is to be evaluated. specific

5 General piping and Copper alloy Condensation Loss of material A plant-specific aging management Yes, plant
components <15% Zn (Int or Ext) program is to be evaluated. specific

F2.3-a* Piping= . ..-;.-- ,*-a.. s- Carbon steel. Hotor.cold :. Loss of material/. Chapter.XI.M21, -Closed-Cycle .- No-
F2.3.1. 'Piping and fittings;6 . 1  teated wateK General pitting,' Cooling WaterSystem.-;.<;

;_________ _ --;_ _--_*::-: cree cor rosion: -. .. -

15 General piping and Carbon steel Treated water Loss of material Chapter XI.M21, 'Closed-Cycle No
components . Cooling Water System'

F24-a Filters_. , Carbon steel, Warm, moist Loss of material/..-A plant-specific aging management Yes, plant--
.adsupports stainless steel* air--.- General (only for-: program is to be evaluated.'- specific<-

internal surfaces _____ InL program is to be evaluated. specific
5 Piping and components Stainless Condensation Loss of material A plant-specific aging management Yes, plant

internal surfaces steel ___________ program is to be evaluated, specific
5 Piping and components Stainless Condensation Loss of material A plant-specific aging management Yes, plant

external surfaces steel (t) program is to be evaluated. specific
5 Piping and components Carbon steel Condensation Loss of material A plant-specific aging management Yes, plant

external surfaces and bolting stl(t)_ program is to be evaluated. specific
F2.4b filterping and compo i: " Elastomer s aion WarmLomoist Hoardening andt ;-a A plant-specific aging management Yes, plant.
F2.4.2 Elastorner seals:;--- -: - .: aNeoprene air%-: Wap los s of strength p ogram is to be evaluated. specific

a-n~rd sirn lr-.** , o='Elsoe~ - _ -.--- b ... 1_ __._I
'K'____________________ J'- -I-'Be < , materials).- C; ___________..' : degradation *;:> , .:;

2 Elastomer seals and Elastomers Condensation Changerin A plant-specific aging management Yes, plant
components (alt or Ext) material program is to be evaluated, specific

dproperties
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VII Auxiliary Systems
C1 OAPrmrv(nnnnmn U-nt9nn .- A Vnltl C-vet-

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

F3.1-a. Duct., .; ; -a Carbon steel,-- Warm, moist. Loss of material/::- A plant-specificaging management -;- Yes, plant.
F3.1.1; ;. Duct fittings, access doors '(galvanized'or air: G;en&al,;pitting, program is to be evaluated specific

and closure bolts - o painted) bolts::. crevic 'corrosion,
F31 .2 Equipment frames and plated carbo.n ; and;':-'- .

housing steel m-, rncrobiolgcally ,
influenced-

[drip-pan] and
% ~ piping for'.

-. - rnMoiStUr"-
'd a iinage) ...... ____._____

5 Piping and components Carbon steel Condensation Loss of material A plant-specific aging management Yes, plant
internal surfaces Ont) program is to be evaluated. specific

5 Piping and components Galvanized Condensation Loss of material A plant-specific aging management Yes, plant
internal surfaces steel - nt) program is to be evaluated. specific

5 Piping and components Carbon steel Condensation Loss of material A plant-specific aging management Yes, plant
external surfaces and bolting (Ext) program is to be evaluated. -- specific

5 Piping and components Galvanized Condensation Loss of material A plant-specific aging management Yes, plant
external surfaces- - -- steel- - -Ext) program is to be evaluated. specific

F3.1-b', Duct'F S -,i - ''-Elastomer es Warm, moist Hardening and-; {l A plant-specific aging management; -Yes, plant-
F31 3 3 Flexible colfars beM'een (Neoprene) air loss of strength! program is to be evaluated specific

ducts'and fans --- - Elastom er;.I, * ,
F3.114- SeaIsindarnpers'and';9 "-'- - 't r degradation.-!,

2 Elastomer seals and Elastomers Condensation Change in A plant-specific aging management Yes, plant
components (Int or Ext) material program is to be evaluated. specific

._ _ _ _ _ _ _ _p . roperties ' ._.

F3.1-c Duct i ;-.; - Elastomer -- Warm, moist Loss of materiatl- A plant-specific aging management- Yes; plant
F3 1 3 .Flexible collarsbeteen , , (Neoprene) air. Wear ; program is to be evaluated specific';

F3i1.4`+ Seals in dampersand! ,, , ..

2 Elastomer seals and - Elastomers Condensation Loss of material/-- A plant-specific aging management Yes, plant
components . (Int or Ext) Wear program is to be evaluated. specific
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Vl Auxiliary Systems
F3. Primary Containment Heatino and Ventilation Svstem

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

F3.2-a - Air handler heating/ cooling ;K Copper/nickeli Warm, moisV Loss-of material/-k> A plant-specific aging management : sI esplantV-F3.2.1l-' Heatiri/oollng coils . i ; air" -. ' -Pitting crvi is o aluatd 'i'
_ _ _ _ _ _____________________corro sion *' - ~ C . . - .

5 General piping and Copper alloy Condensation Loss of material A plant-specific aging management Yes, plant
components >15% Zn (Int or Ext) program is to be evaluated . specific

5 General piping and Copper alloy Condensation Loss of material A plant-specific aging management Yes, plant
components <15% Zn (Int or Ext) program is to be evaluated. specific

F3.3-a; Piping : --.-- .- I Carbon steel . Hot or cold - Loss of material/* Chapter Xl.M21,.Closed-Cyce- No-F3.3,1 'Piping and fittiengs <.;- -e:-.' - ,_` tieated water. General,- pitting Cooling Water.System- ;*-:
, -*;w: ~'-<_- -;:-. -' '-=. t-~' ~' -:| crvice corrosiona -i i :--. -

15 General piping and Carbon steel Treated water Loss of material Chapter XI.M21, 'Closed-Cycle No
components Cooling Water System

F35.4-a p a Filters Carbon steel, Warmnemoist Loss-of material A plant-specific aging managementw.i, Yes, plant,
F3 ie snan supporfs )stainiess'teel Gdriei(onlyfor- program is to be evaluated. specific

ptitin~g and crevice ' ,-. -. ~~.

5 Piping and components Carbon steel Condensation Loss of material A plant-specific aging management Yes, plant
internal surfaces (Int) program is to be evaluated. specific

5 Piping and components Stainless Condensation Loss of material A plant-specific aging management Yes, plant
internal surfaces steel (Int) program is to be evaluated. specific

5 Piping and components Stainless Condensation Loss of material A plant-specific aging management Yes, plant
external surfaces steel Etlti (Ext) program is to be evaluated. specific

5 Piping and components Carbon steel Condensation Loss of material A plant-specific aging management Yes, plant
external surfaces and bolting ____ __program is to be evaluated. specific

F3.4-b: Filters- I-:7 >-->r '. Elastomers -.f- Warm, moist ~7Hardening andi A plant-specific aging management--- .Yes. plant'
- p og*' < • and similp ist o be evaluated;Spe-.-F342 E~oesasW~>(eoprene>, air,;'-Y .loss of streng thl porI"' , ~~ specii

.'.,j : .;h - materials)>- k. .- astomerf W.. , .,UkK
me ena t- -4` 4 degradation--- ~ :'

2 Elastomer seals and Elastomers Condensation Change in A plant-specific aging management Yes, plant
components (Int or Ext) material program is to be evaluated. specific

properties
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VII Auxiliary Systems
CAM ... IU , giras Li u sins , OtUnnro. n Ot l uenertu UU1U.I.UIIy ven ilvs -0 tule

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

F4.1-a. Duct-," Carbon steeli Warm moist Loss of mated ciic aging management,- Yes, plant
F4;'1'.1':- Duct fittings; access doors,, (gal vanized or: airs' :-'-: General; pitting,' prograr' is to be evaluated. - .*:- specific'

aridclos'ure bolts i-' - painted);- ;. J ,' '-: cre vice corrosion;; .- ; -
F4.1:2 ''cEquipment frames and,. Bolfts:plated'' and' -

.; housirg. us-;- if; a-';:. ;' ~ -?-s;:microbiologically; -:--'. ..;-; ;:-::;- ,'S

5 iigadcomoetarbon I'elLoso aei patscfcagnmngmntYplt

housingenc

- nera sufae infInt)<j prora is to beeautd.seii

c~orrono(for duo ' .t
fdrip-pan] and

. ' ~~piipinigfor.': - >7 -

f *_ _ _ _ _ _ _ _ _ _ drafnage) .',.':J/

5 Piping and components Carbon steel Condensation Loss of material A plant-specific aging management Yes, plant
internal surfaces steel ___ nt) program is to be evaluated. specific

5 Piping and components Galvanized Condensation Loss of material A plant-specific aging management Yes, plant
internal surfaces selprogram istobevladsefi

5 Piping and components Carbon steel Condensation Loss of matenial A plant-specific aging management Yes, plant
external surfaces and bolting (Ext) program is to be evaluated. specific

5 Piping and components Galvanized Condensation Loss of material A plant-specific aging management Yes, plant
external surfaces steel (Ext) program is to be evaluated. specific

F4.1-b- Duct; ---- . , - - Elastomer Warm; moist Hardening and A plant-specific aging management: . Yes, plant
F4.1'.3' Flexible collars betweea (Neoprene), air, ,, losfstrength/ 1 program is to be evaluated. specific

. -duc an. fans E:asto. era' ;'
F4.1:4 -Seals in d . ' degradation .

2 Elastomer seals and Elastomers Condensation Change in A plant-specific aging management Yes, plant
components (Int or Ext) material program is to be evaluated. specific

properties
F4.1-cz Duct' c,,z>*'i--;i.-; Elastomer..- 4'- Warm,'moist-: Loss of material/ A plant-specific aging management - Yes, plant-
F4.1'3' Flexible collars between-'>-.'>- (Neoprene) - 'air :; - -i Weadf< program is to be evaluated . specific''

Tducts'a~d farnsc 7- > &' . 2"" . * - .:

F4.1'4" -Sealslnd a an- ' -, -- -

2 Elastomer seals and Elastomers Condensation Loss of material/ A plant-specific aging management Yes, plant
I components - - (Int or Ext) Wear program is to be evaluated. . specific
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F4.2-a Air handler heating/coolipg ;P, Copper/nickel Warm, moist?. Loss of material. A plant-specific aging management Yes; plant-'
F4.2.1 (Heating/cooling cols:',",-" air,,,, Pittg andrevi'programistobeealuated'.- .:. spe ficj:

__________ __________corrosion,~~--. 7
5 General piping and Copper alloy Condensation Loss of material A plant-specific aging management Yes, plant

components >15% Zn (Int or Ext) program is to be evaluated. specific
5 General piping and Copper alloy Condensation Loss of material A plant-specific aging management Yes, plant

components <15% Zn (Int or Ext) program is to be evaluated. specific
F4.3-a, P g > - '. Carbon steel Hot or cold . Loss of material/`- Chapter. XI.M21, Cosed-Cycle No

'A31 ping itns.'. >~treated watero. Genera~ptig Cooling Water System.>

15 General piping and Carbon steel Treated water Loss of material Chapter XLI.M21, 'Closed-Cycle No
components Cooling Water System'
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VII Auxiliary Systems
G. Fire Protection

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

G.1-a Intake structure 7 : ; ; Sealant. I Indoors: air;,-.!. Increased.-', ChapterIX.M26, 'Fire Protection"- * No|-. '- -
Fire barier penetration outdoors: sun, hardness and,'

rpin9, eetrica ;weather,- ' 7 shrinkage/
.corduit,'cable tray, heating , - humidity and Weathering;;,

He ;tilationiairconditioh.- moisture - . ,
' -' .- hnd expansion joint''"''.--,- t,,,,.,v'.tY;,,'.--''''',.'.-'-;.'' ::'',Y

20 Fire barrier penetration Elastomer Air - indoor Change in Chapter Xl.M26, 'Fire Protection' No
seals . material

______ . .properties . -

20 Fire barrier penetration Elastomer Air - outdoor Change In Chapter XI.M26, 'Fire Protection' No
seals material - a

properties

G.1-b Intake structure Concrete and Indoor and -;^. Concrete cracking Chapter Xl.M26 'Fire Protection' and Noa
G .1.2 Fire bamerwalls, ceilings einforcement outdo-or: -and spalling!/ 'ChapterXI.S6' Structures Monitonng

.andfloors *environments'i Freeze-thaw,'' Progrm -.
aggressie
chermic attack
and reaction with :'

* - aggregates
30 Structural fire bamers Reinforced Air- indoor te cracking Chapter Xl.M26, 'Fire Protection' and No

walls, ceilings and floors concrete and spalling Chapter XI.S6, 'Structures Monitoring
Programr

30 Structural fire barriers - Reinforced Air - outdoor Concrete cracking Chapter XL.M26, 'Fire Protection' and No
walls, ceilings and floors concrete--- and spalling Chapter XL.S6, 'Structures Monitoring

Program'
G.1-c: Intake structure i Concrete and-, Indoor and-; Loss of material/- ChapterXl.M26,-Fire Protectlon' and-c No~,-hiA:-
G:1;2: Fire barrier walls, ceilings, rm to 9 Corosion'of - - -. Chapt6rXl.S6, ZSfructuires'M6nitoring- i- ia

ian' floors5,U' " -, <;--- '' enviornreritsv embedded steel> Programv -- .; -'

30 Structural fire barriers - Reinforced Air - indoor Loss of material/ Chapter XL.M26, 'Fire Protection' and No
walls, ceilings and floors concrete Corrosion of Chapter XI.S6, 'Structures Monitoring

embedded steel Program'
30 Structural fire barriers - - Reinforced Air - outdoor Loss of material/ Chapter XI.M26, 'Fire Protection' and No

walls, ceilings and floors concrete Corrosion of Chapter XI.S6, 'Structures Monitoring
. embedded steel Program' I
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VIl Auxiliary Systems
G. Fire Protection

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

Ge1 d Intake structure- X--i- Steel .Indoor and; Loss of mateoa/ ChapterXl.M26;.'Fire Protection' : N -;
G.1.3" iFire-rateddoors. 7e4 . a ;_ , L. >. '

environments, .L."'-. -1

20 Fire doors Carbon steel Air - indoor Loss of material/ Chapter XI.M26, 'Fire Protection' No
_ _ Wear

20 Fire doors Carbon steel Air - outdoor Loss of material/ Chapter XL.M26, 'Fire Protection' No
I _ Wear

G.2-a; Turbine building.. S-e*a- -ant Indoors: air - Increased: ChapterXl.M26,.FireProtecton NO
G.2.1.- Fire ba r-d6ri'o petrati`n~-'A':' outd oor's :sun_,' ha-rdness and l -

siials (for pipii g,.electrica weat sh .age.. -
conduitcable.tray eatg hueathing, U s V.

ventlatin, ar coditin;~moisture
,--r; - dlan expansionioint)I I r ___ ___ ________if___v_ __ _ _

20 Fire barrier penetration Elastomer Air - indoor Change in Chapter Xl.M26, 'Fire Protection' No
seals material
__ properties

20 Fire barrier penetration Elastomer Air - outdoor Change in Chapter XL.M26, 'Fire Protection' No
seals material

properties
G.2-b- Turbine building a Concrete and._ Indoor and i Concrete cracking - Chapter XL.M26 'Fire Protection' and:. No-.
G.2.2e. Fire brrie? wails; einf6"t *;- o . .. r.,

and bri alls , ceilings,` ra frce ouldoor; ,,re- e and paterti XI.S6, 'Structures Monitoringenvironments eeProgram'

chemical attack, . .
*!- *z nd reaction with.,- ,;.'

30 Structural fire barriers - Reinforced Air - indoor Concrete cracking Chapter XL.M26, 'Fire Protection' and No
walls, ceilings and floors concrete and spailing Chapter XI.S6, 'Structures Monitoring

Program'
30 Structural fire bamiers - Reinforced Air -outdoor Concrete cracking Chapter XI.M26, 'Fire Protection' and No

wails, ceilings and floors concrete and spalling Chapter XI.S6, 'Structures Monitoring
____ ___ ___ ____ ___ _______ ___ ___ ____ ___ ___ ___ P rogram '

G.2-c Turbine buildipg ' Concrete and Indoor and Loss otrnaterial/ Chapter XI.M26;,'Fire Protection- and. No
G.2.2 Fire bamer walls ceilings-- reinforcement outdoorl gCorrosion o- C pter XI.S6,-'Structures Monitong.

Hand floors a;- -"'-- 1 ' ; -. .-. i ..s. r> en vironments embedded steel Program -
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VIl Auxiliary Systems
G. Fire Protection

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

30 Structural fire barriers - Reinforced Air - indoor Loss of material/ Chapter XI.M26, 'Fire Protection' and No
walls, ceilings and floors concrete .. . Corrosion of Chapter XL.S6, 'Structures Monitoring

embedded steel Proqram'
30 Structural fire barriers - Reinforced Air - outdoor Loss of material/ Chapter XL.M26, 'Fire Protection' and No

walls, ceilings and floors concrete Corrosion of Chapter XL.S6, 'Structures Monitoring
embedded steel Program'

G.2-d,- Turbine butelilnooding Lsofaerak. hatrXl.M26,.'Flre Protection,-:,., No,-.,.
G.2.3', Fire rated doors -' .- ;."> . ; = ;. - - itdoor. We'ar -. ., :. ::

___ >7;:. ' Th~~*.~IL~:.-en nvroniments .2- _________

20 Fire doors. - Carbon steel Air - indoor Loss of material/ Chapter XI.M26, 'Fire Protection' No
.__._._Wear

20 Fire doors Carbon steel Air - outdoor Loss of material/ Chapter XI.M26, 'Fire Protection' No
. . . .Wear -.

G.3-a. Auxiliary building : -. ' e- Sealant Indoors: air, Increased .. Chap XI M26, Fire Protection' -: No
G.3;1 Firebaer penetration' outdoors:sun hardness ard'

- seals (for piping electrical , .weather--- 'shrinkagek--
:,- .. 6nduit, cabietray,. heaing'h b-dityr Wa ther'g' -'-h -

. ; -ventUlation; -atrcnditiori,.--;,l . - . moistr: ; - :* :.; _ ; -u-r-,.;,

20 Fire barrier penetration Elastomer Air - indoor Change in . Chapter XI.M26, 'Fire Protection' No
seals material

. .- . . .. .___ properties -
20 Fire barrier penetration Elastomer.. Air - outdoor Change in Chapter Xi.M26, "Fire Protection' No

seals ---- - - material -. .
.___ _ _ .__._._._._.properties

G.3-b Auxiliary building - Concrete and -:Indoor and ,~ ;- Concrete cracking- Chapter Xl.M26; "Fire Protection,. and,, NoA----
G-3:2 Fire barrieralls, ceilings': reinforcerrienthutddor -and spalling!.. ChapterXI.S6,;"Structures'Mornito ir9n.-andfloors-'< : : . - - environments Freeze-thaw Program

*..j~chemical attack'

_______________________ ______ _ __ agg0regates __St_ _XX

30 Structural fire barriers - Reinforced Air - indoor Concrete cracking Chapter XLM26, 'Fire Protection' and No
walls, ceilings and floors concrete and spalling Chapter XL.S6, "Structures Monitoring

.. ._. ......- . - .. , . . : I Program
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Vil Auxiliary Systems
G. Fire Protection

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

30 Structural fire barriers - Reinforced Air - outdoor Concrete cracking Chapter XI.M26, 'Fire Protection' and No
walls, ceilings and floors concrete and spalling Chapter XI.S6, Structures Monitoring

Program'
,G.3 c. Auxiliary building : :. Concrete and;-: Indoorand.- Lossof materiaVlA ChapterXl.M26,rFire Protection," and ; No -
G.3.2:- Fire barnr walls, ceilings, reinforcement ; outd"ooh-;" Corrosion of- Chapter X!.S6,-Structures Monitoringl-:,'
, HoXl and floors;-'~ 4V "' i eniro nmen imts- embedded steele.- Program-n' :...',_ .

30 Structural fire barriers - Reinforced Air - indoor Loss of material/ Chapter XL.M26, 'Fire Protection' and No
walls, ceilings and floors concrete Corrosion of Chapter XI.S6, 'Structures Monitoring

embedded steel Program'e
30 Structural fire barriers - Reinforced Air - outdoor Loss of material/ Chapter XL.M26, 'Fire Protection' and No

walls, ceilings and floors concrete Corrosion of Chapter XI.S6, 'Structures Monitoring
embedded steel Program'

G.3-d Auxiliar tbilding b teelldigIindoorand'" Loss of mate'aV¾: Chapter i.M26,,'F, ire Protecionl-4. -
G *3. Fire rated doors.t-d o-'r'W :a

20 Fire doors Carbon steel Air - indoor Loss of material/ Chapter XL.M26, 'Fire Protection- No
Wear

20 Fire doors Carbon steel Air - outdoor Loss of material/ Chapter XL.M26, 'Fire Protection' No
Wear

G4-a Diesel generator building< .---- Sealant:- Indoors: air;,,- lncreased :',.. a--Chapter XI.M26, Fire Protection No
G 4 1 Fire ban-ier-penetration`.-., o. outdoors:sun.. har dess and-

20 Fire barrier penetration Elastomer Air -indoor Change in Chapter Xi M26, Fire Protection- No
seals material

ventiain__a____ properties_
20 Fire barrier penetration Elastomer Air - outdoor Change in Chapter Xl M26, 'Fire Protection' No

seals material
properties
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VIl Auxiliary Systems
G. Fire Protection

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

G.4-b,, Diesel generator building-, Concrete and Indoor and':- Concrete cracking Chapter Xl.M26, 'Fire Protection,' and,. No -;

3 tutrlfrbares- Reinforced Air -h inoo onrtecackingt- Chapter XLSM6 iePoeto-ad N

042 Firebarrierwalls, ceilings me u ChapterX.6,Structures Monitoiring
and fo environments Freeze-thaw, Program-,

aggressive,
,. . .. --- - ~chemnidal aftt'c'k, .

and reaction 'with
- .- ,.' . _ _ _ _ _ _ agg reg tes.>'

30 Structural fire barriers - Reinforced Air - indoor Concrete cracking Chapter Xl.M26, 'Fire Protection' and No
walls, ceilings'and floors concrete and spailing Chapter XI.S6, 'Structures Monitoring

._ - Program'
30 Structural fire barriers - Reinforced Air- outdoor Concrete cracking Chapter XL.M26, 'Fire Protection' and No

walls, ceilings and floors concrete and spalling Chapter Xl.S6, 'Structures Monitoring
________________________Program'

G.4-c- Diesel generator buliding :,,~..' Concrete and.~ I' Indoor and ;~~Loss of mnateriaV, Chapter XLIVM26. Fire Protection,' and - No---,
.GA4.2~ Fr arirwls ciigs_;,j, ,reinfdrcerrent!:. udor, Corrosion bf..: Chiapter Xl.S6,."Structures MonitorIn'g U

. Is. . . embedded steel-f A Program' -

30 Structural fire barriers - Reinforced Air - indoor Loss of material/ Chapter XL.M26, 'Fire Protection. and- No
walls, ceilings and floors concrete Corrosion of Chapter XL.S6, 'Structures Monitoring

. . embedded steel Program'
30 Structural fire barriers - Reinforced Air - outdoor Loss of material/ Chapter XL.M26, 'Fire Protection' and No

walls. ceilings and floors concrete' *-*Corrosion of Chapter XI.S6, "Structures Monitoring
embedded steel Program' _____

G.4-d Diesel generator, building-. Steel .'.-'-4! Indoor andt_` Loss of material/i. Chapter XI.M26, "'Fire Protection;,: No

. W ear ----

G.4.3:- ~Fir ratedors' out .z- .. : 6toor, 9 ea ._ < K. -- -'-'

- nvronments ~ - : .*~. *.~,

20 Fire doors Carbon steel Air - indoor Loss of material/ Chapter XL.M26, 'Fire Protection" No
_________Wear_______________________

20 Fire doors Carbon steel Air - outdoor Loss of materiall Chapter XL.M26, 'Fire Protection' No
Wear

G.5-a - Primary containment A Concrete and Indoor '-, " Concrete cracking ChapterXl.M26; 'Fire Protection,' and, Not'*
G.5.1 Fire barrier wallsceilings, rein orceent and spalling/..4_.' Chapter XIS6.,. Strucres Monitonng

- anflors 'Agg-ressive-! . Progrea'm77 Ij<~ ceial ttack , ~'
jad~reaciA6n With';!

_________________________ ___________ _________aiggregate_________________ _____
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VII Auxiliary Systems
G. Fire Protection

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

30 Structural fire barriers - Reinforced Air - indoor Concrete cracking Chapter XlM26, 'Fire Protection' and No
walls, ceilings and floors concrete and spalling Chapter XI.S6, Structures Monitoring

_____________________ _______________________Program'_____

G,5-b. Primary containment.. .4.;t- Concrete and I.. lndoor-. c--- LQssofmaterial/, Chapter XI.M26, .Fire Protection,- and-Nor
G.5a 'Fire banierwalls, ceiingsi i-'gisforement' .+ C oeiionoh s.eeChaptrXl.S6! Structures Monitoring ;

and floors;, '.' ... :,- I -* -~*-;.-- emb~deseV Program .. c.. _____

30 Structural fire barriers - Reinforced Air - indoor Loss of material Chapter XI.M26, 'Fire Protection' and No
walls, ceilings and floors concrete Corrosion of Chapter XI.S6, Structures Monitoring

embedded steel Program'
G.5-c Prima tamteIndoor.- Lo-s of materala Chapter X.M26, Fire Protectiona.'.* Nib
G.5.2: *6Flrgrteid doo'-6 r 'We'ar~~h ___

20 Fire doors Carbon steel Air- indoor Loss of material/ Chapter XlM26, 'Fire Protection' No
__________ __ __ ___ __ Wear___ _______________

G.-Water-lbased fir ptc Cron satee;- Loss of matedaU;-*G.6-a G prtcto an Carbon steel Raw water Loss of material Chapter Xl.M27, ¶Fire Water System- No
mncase ironad enera; galvanic

21.i Geea P iping and fitis - Stainless steel: Rawipg wae os fmtryial Chper..27 FeWt. yte' N

, <>S~~~va nwat .i ==.e_*

- - ~ .**-- microbiotogicallyfl -

pnlenced.~
corrosior~qn and
biofoulinq2 - _____

21 General piping and Carbon steel Raw water Loss of material Chapter XL.M27, 'Fire Water System' No
components and macrofouling

21 General piping and Stainless steel Raw water Loss of material Chapter Xl.M27, 'Fire Water System' No
components and macrofouling

G.6-b~ Water- based fire protection - Carbon steel,'.-; Raw water_- Loss of matenialLti Chapter, XL M27,-Fire Water Systemn: No__
syte cast iron, ~ Ge I. "ga Iv-ani. r I.c -

G.6.2- Filter, fire hydrant' bronze,--- pitting: rvie
mulsifier,' pump casing, copper. milrbiologically.-.

* .. srnl~sriead stainles stelinfune
yalv boie&(incudig crrosion aind-,

containment isolation, biofouling
rval es) k ~ -...

21 General piping and Carbon steel Raw water Loss of material Chapter XL M27 'Fire Water System' No
components I_______ _______ and macrofouling __________________

21 General piping and stainless steel Raw water Loss of maternals Chapter XI.M27, 'Fire Water System' No
components I_______ ______ n arofouling ______________________

Attachment I Proposed Changes to NUREG-1801 Mechanical Systems Tables 315/2004

r



DRAFT Auxiliary Systems Table Changes Page 123 of 136

Vii Auxiliary Systems
G. Fire Protection

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

21 General piping and Copper alloy Raw water Loss of material Chapter XL.M27, 'Fire Water System'
.components . >15% Zn -- -. and macrofouling . -. .

21 General piping and Copper alloy Raw water Loss of material Chapter XL.M27, 'Fire Water System'
components <15% Zn and macrofouling

Further
valuation

INo

G.7.a-

-,. - :

iG .a
;--7;

Reactor, coolant pump oily
collection systemr

Tank-'..

Carbon steel:*
, . -~ :,., ' -~ . -:

Lubricating oil.
(with :
contaminants:
anid/or';,: '. ' -'
rrioistU're) .r Few, t'

-. L _h ' , i ,~ i , . I,

Loss of materiallV
Genera1,' galvanic,'
pitting and crevi'ce'
corrosion" ,

A plant specific aging managementA
program that deterrimines the thickness:
of the lower portion of the tank Is to be:.
evaluated. SeieChapter XI.M32, 'One-
Time inspecti6n.! for an' acceptable-' ''
verification program.'':-

Yes,,, -,,LZ.
detection.'
of aging.-to
effects Is:'
to be `- '-
'evaluated: '

6 Reactor coolant pump oil Carbon steel Lubricating oil Loss of material A plant specific aging management Yes,
collection system program that determines the thickness detection
Tank of the lower portion of the tank is to be of aging

evaluated. See Chapter XI.M32, NOne- effects is
Time Inspection,' for an acceptable to be
verification program. evaluated

G.7-b .Reactor coolant pump oil 'yS Piping~and,_ .; Lubricating oil Loss of material/. A plant specific aging management ' YesA-
collection sysem , valve bodies (wth --': ' Ge I eralglanlc, prg'ram- that monitors the degradationt deection

G.7.2;: %Piping, tUbIng,'.valve bodies carbon steel, contaminants'-: pitting and crevice. of the components is to be evaluated.-. 'of aging`>` .
-; * I . - .. t tubing: copper andtor .' corrosion ' ' See ChapterXI.M32."0n6-Timi;'' 'effects is>

b4!: bras- :; moisture) "v - I nspectionr, foran cptabc e a ; ;- to b
-~~~~ - - i -{^ *i9' - A c ' ,*,A. v erification ' og'ram ......;' '-"'-:': 'evaluated

6 Reactor coolant pump oil Carbon steel, Lubricating oil Loss of material A plant specific aging management Yes,
collection system copper alloy program that monitors the degradation detection
Piping, tubing, valve bodies of the components is to be evaluated. of aging

See Chapter XI.M32, 'One-Time effects is
Inspection,' for an acceptable to be

_ . verification program. evaluated
G.8-a Diesel fire system .;>- .': -- . .- Carbon steel - : Fuel oil;~._, Y- Loss of material/ Chapter Xl.M26,.'Fire Protecbon, and No
G.8.1:' Diesel-driven fire puI p X1T;['Z<>'..-.. Gen al galvanic. Chapter Xl.M30*Fiiel'Oil Chenistry

' pum p .6aan d crev i c e. .0p iti . ;

22 General piping and Carbon steel Fuel oil Loss of material Chapter XL.M26, 'Fire Protection,' and No
components ' Chapter XI.M30, 'Fuel Oil Chemistry _
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Vil Auxiliary Systems
,i . .ia . .il Fial nil Svctam

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

H1.1-a; Pipi-ng.I- ; - >- - i!-, Carbon steelz Outdoor- '4::i Loss of materlai/' A plant-specific aging management. ii.' Yes, plant.'
Hi1:1 .-Aboveground piping ambient , Generai pitting, program is to be evaluated specific

s-:..,.-: :.*.conditions I-"-. andcrev ic.
- Z

_____ __ _______ ________ _______ ____ ___ _______ corrosi n- - -_ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _

5 General piping and Carbon steel Air - outdoor Loss of material A plant-specific aging management Yes, plant
components (Ext) program is to be evaluated. specific

H1.1-b Ppn,. < . ,#Cro te-;-:Sian..'-Lsso mtr'Cpe X.2,Bud Piping an -::-:,N.-.;1 B P iping and Carbon steel Soil and Lossofmateria Chapter Xl.M28, Buried Piping and No
Hi 12 o pinpeingtandsroundwaterj Tanks Surveillance or

-~' ittings A:z rvc n~ Chapter XLM34/ -Buried Piping and Yes
TbanksInspection' detection.

inflecidK.- .of aging

corrosion heffects and

operatn
. . experience

:'Z are to. be

. ~faurrthter.

evaluated

18 Buried piping and Carbon steel Soil Loss of material Chapter X-sM28 'Buned Piping and No
components Tanks Surveillance. or

Chapter XI.M34, 'Buried Piping and Yes,
Tanks inspection- detection

of aging
effects and
operating
experience
are to be
further

____ ___ ___ _ _ ___ ___ ___ ___ ___ ___ ___ ___ ___ ____ ___ ___ ___ ___ ___ ___ evaluated
H12aYie;. . Carbon steelor Outdoor--;-, Loss.,of materiaVl. A plantr-peficgn namet,.

Hi21 "~oyrdont.- ow-alloy sel.mbet7 G''eral,- pittirng:; progran~t is to be eaute 9'specifi IC 1-;
H -2.2: i.Closure bolting, J.. ,-', 6ndit ~s')andcrvc.Z.: §

~~ ~~ ~~~ corrosion .- .:7,> .
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Vil Auxiliary Systems
HI. Diesel Fuel Oil System l

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

5 General piping and Carbon steel Air- outdoor Loss of material A plant-specific aging management Yes, plant
components (Ext) . v . program is to be evaluated. specific

H1.3a, Pump.,, Carbon steel or,. Outdoor-. ; Loss of material/, A plant-specific aging management :- *. Yesj plant:
H1.3.Ij * >Casing- -. '. -v<tb-, low-alloy steel ambient: - GenealI pitting..,. program' lsto be evaluated.--- I"'. .' ' specific -:
H1.3.2 ilosure bolting'. :>:';: ,.J:: condtin an 'c~revic-o

5 General piping and Carbon steel -- Air - outdoor Loss of material - A plant-specific aging management - -Yes, plant
components ,Ext) program is to be evaluated. specific

.o-16 -te'" .dh en .n61 I ,n'- program . . .. .

H1. Gea e .Tank- .- ad-.; Carbon steel i; -Fuel oilu Loss of material/ Chapter Xl.M3cifi auel Oil Chemistry - , Yes, plant
H 4;1 I nternal surface - ' water (as :' General, pitting-;;- ^ ."l ;.. - detection'-

1S_<.:+ ;~~~~~~-;. S p.; c t ; 9.*'o'ntaminant) f crvcs'r>'~The AMP Is to be augmbnted by verifying of aging
mlroioo~icll,;th efctvnesof fel oil chemnistry- efetsI

influericedi control SSeeChapterXl.M32'.Oe Time to be.. o... . rrosion a.d - ; : Inspection " for aceptableverification evaluated

__ _ _ _ _ _blofouling.! . program -.' -

7 General piping and Carbon steel Fuel oil Loss of material Chapter XL.M30, 'Fuel Oil Chemistry Yes,
components and macrofouling , detection

The AMP is to be augmented by verifying of aging
the effectiveness of fuel oil chemistry effects is
control. See Chapter XL.M32, 'One-Time to be
Inspection,' for an acceptable verification evaluated
program.

H1-:4-b .TankA. f s;.. Carbon steel--> Outdoor;^..--., Loss of material/.: Chapter XL.M29i.Aboveground Carbon; No .,-,
HI.4.2. ~lExtenalsurface - .~. ;: : ambient'I . G nral, pitting; Steel Tanks%-<- it-

.-. -..-';am et-- "- .j.-- t;-- cor.icon'd .ite ;-, .ioI2 - u'-n.. . , ;

23 Tank Carbon steel Air- outdoor Loss of material Chapter XI.M29, 'Aboveground Carbon No
- (Ext) - Steel Tanks'
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Vil Auxiliary Systems
H2. Emergency Diesel Generator System

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

H2.1-a. Diesel engine cooling water., Carbon steel Chemically.'.,-." Loss of MateciaU-,' Chapter Xl .M21 .,Closed Cycle Cooling No:
subsyste m:(serviced by .--- ---. treated General piting WaterSystemr
closed-cycle'cooling water demineralized and crevice6; .- ;
iystern)- ~ ~water <90!C.-- corrosion.A

H-2. 11 C w. (19 F). . ''< '"''''

15 General piping and Carbon steel Treated water Loss of Material Chapter Xl.M21, 'Closed-Cycle Cooling No
components Water System

H2.1-b. Diesel engine cooling water Carbon steel, Raw, --- Loss of MaternaV.l ChapterXl.M20,OpenCycle Coolin No
-_4 subsystem(servicedby ' _' _ untreated salt General! piting - WaterSystem -e-- , ,

_qopqn7cycle cooling water - water or fresh creviceg,-; -
system) wate microbiol~ogically;

H2 1 ' Piping and fittings influenced
corrosion and

__________'*.'_.__________-_ ____________ ___.____. biofo uling 'q .
17 General piping and Carbon steel Raw water Loss of material Chapter Xl.M20, Open-Cycle Cooling No

components and macrofouling Water System
H2.2-a. Diesel engine starting air j;;'-. Carbon steel Moist airn Loss of materiaUl..l A plant-specific aging management Yes, plant

subsystem General, pitting program is tobe evaluated ' specific
.H2.2.1 Piping and fittings .,,--, - and,,crevice Y ~ .

H2.2.2 'VaIves (handr and check) ' " . -, -

H22.,Drain tra)t.,, -H2.2.4' -Air accumulator vessel;- . .- > ___ ___ ___ _______________ __ _______

5 General piping and Carbon steel Condensation Loss of material A plant-specific aging management Yes, plant
components (Int or Ext) program is to be evaluated. specific

.H2.3-a, Diesel engine combustion:," Carbon steel ' Moist air Loss of materiall- A plant specific aging management Yes; plant
-.,: air intakesubsystemrf, -'- .I-. .. ;. Gneral pittng. : program'is to be evaluated - specific

.H2.3;1:. '.Piping and fittings: 4 and.r.i r - - -J
H2.3.2 *Filter "v- -:: -, -n -- :- :-
H2.3.3' Mufler ->- ,-.: . '.- _;IV___ _ z, -$"'-- -. ' '-:' ._*:___
5 General piping and Carbon steel Condensation Loss of material A plant-specific aging management Yes, plant

components (Int or Ext) program is to be evaluated. specific
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VII Auxiliary Systems
H2. Fmarmnanv nlpepi Generatnr Svstfm

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

H2.4-a, Diesel engine combustion ,-,,Carbon steel Hot diesel;.. Loss of materlala.I A plant-specific aging management,,, Yes, plant-,
airexhaust subsystem , .,-,;- 1 egin '11 'General pitting sprogram i to be evaluated. ' spec icfi6

H2 4.1 ,Piping'andfittings exhaust' . and'crevice
H242 Mufflery .' 4 S - .. - : g ses corrosion,''

containing9
rrimoistu're and

______:_____ ,,.pardiculates a _ __.__'__,;

5 General piping and Carbon steel Exhaust Loss of material A plant-specific aging management Yes, plant
components gases program is to be evaluated. specific

H2.5-a. Diesel engine fuel oile' o .- Carbon steel Diesel fuel oil, E Loss of Material/- Chapter Xl M30, Fuel Oil Chemistry -' -YesS-,
subsystem' ' . ". ' ; .--. *,,,,-- Genera pitting' T ;-. -- ,. ." detection i.

H2.5.1 '-'.Tanks (day and drip) ,creviceand The AMP is to be augmented by -' of aging
.. ,cr,;e vi,-, ~;, :.................;ce an i c bl lgicll

m-* emkblofgcal:>vrifying' the ffectivens of fuloil effects 6glaini'fel-- f is..
i'flenfced - chemistry control: See Chaptr Xl.M32' to be
orosion -'Time _nsgection, for an tw. , val

___________ 5Kn'accep~tbbie ierification 'p'o ram ____

7 General piping and Carbon steel Fuel oil Loss of material Chapter XI.M30, 'Fuel Oil Chemistry' Yes,
components detection

The AMP is to be augmented by of aging
verifying the effectiveness of fuel oil effects is
chemistry control. See Chapter Xl.M32, to be
'One-Time Inspection,' for an evaluated

. ' ' : . - - .- : ' . acceptable verification program.
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Vil Auxiliary Systems
I. Carbon Steel Components

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

1.1a Carbon steel components, Carbon steel,~. Air leaking '. Loss ofmaterall *<,!Chapter Xl.M10,1Boric Acid Corrosion,: No-.
(>WRs), l -' low-alloy steel lpanddnpping Bc

11 External surfaces.-nt chemic corrosion of

tetdexternal surfaces and acd ekae Boiai

borated water rso
up1to340,C7

____ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ 644?F)
14 Piping and components Carbon steel Air with boric Loss of materialV Chapter Xl.M M, "Boric Acid Corrosion" No

external surfaces and acid leakage Boric acid
bolting ___ ___ ___ corrosion _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1.1 b Carbon steel components Carbon steel- Air, moisture,-' Loss of rnateerial/-. A plant-specificzaging management Yes, plant
_WRs and BWRs) mlow-alloy steel and humidity General corrosion program is to be evaluated a ' specific

Il 'External surfaces, OOOC-' <

5 Piping and components Carbon steel Air- indoor Loss of material A plant-specific aging management Yes, plant
external surfaces and (Ext) program is to be evaluated. specific
bolting

5 Piping and components Carbon steel Condensation Loss of material A plant-specific aging management Yes, plant
external surfaces and (Ext) program is to be evaluated. specific
bolting

5 Piping and components Carbon steel Air- outdoor Loss of material A plant-specific aging management Yes, plant
external surfaces and (Ext) program is to be evaluated. specific
bolting

1.2-a-. I,..; ,. , , o Carbon steel,. Air, moisture;.; Loss of matea )ter Xl.M18 *Bol!ngjItegrity7 ;
I.2.1 'in high-pre sure or high-- low-aldy stee humidity, and Generalicorrosion . -; , ,,' i.-:H

-'temperature systems . u , K' PiA:-s le kin flubid : ' G *-.

24 Closure bolting Carbon steel Air - indoor Loss of material Chapter XI.M18, 'Bolting Integrity' No
In high-pressure or (Ext)
high-temperature
systems

24 Closure bolting Carbon steel Condensation Loss of material Chapter XI.M18, 'Bolting Integrity No
In high-pressure or (Ext)
high-temperature
systems
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24 Closure bolting Carbon steel Air - outdoor Loss of material Chapter XI.M1 8, 'Bolting Integrity' No
In high-pressure or (Ext)
high-temperature
systems

1.2-b :- Closure bolting ;:;;.Carbon steel.,;> Air,-molsture, . Crack initiation ChapterXl.M18,-Bolting lntegriy.;,--
I 2 1<.n highwpressure orhigh low-alloy steel. humidity;and ' grom t > ',.

- temrperature systemrng -

24 Closure bolting Carbon steel Air- indoor Cracking Chapter Xl.M18. 'Bolting Integrity No
In high-pressure or (Ext)
high-temperature
systems

24 Closure bolting Carbon steel Air - outdoor Cracking Chapter XI M18, Bolting Integrity No
In high-pressure or (Ext)
high-temperature
systems
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(Later)
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Material Changes

Material

Copper alloy >15% Zn

Carbon steel

Cast austenitic stainless steel

Copper alloy < 15 % Zn

Elastomers

Galvanized steel

Gray cast iron

Soils

Nickel-based alloy

Reinforced concrete

Stainless steel

Description

Copper, copper nickel and other alloys, brass/bronze >15% Zn, Aluminum bronze > 8% Al
These materials are susceptible to selective leaching. (Reference ?)

Carbon steel, low alloy steel, cast Iron (other than gray cast iron) all exhibit the same aging
effects for a given environment. (Reference ?)

Copper, copper nickel and other alloys, brass/bronze <15% Zn, Aluminum bronze < 8% Al -
These materials are not susceptible to selective leaching. (Reference ?)

rubber, EPT, EPDM, viton, vitril, neoprene, Silicone elastomer, etc.

This material is susceptible to selective leaching. (Reference ?)

Alloy 600, inconel

Wrought Austenitic SS
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Environment Changes

Environment

Air - indoor (IntiExt)

Air with boric acid leakage (Int/Ext)

Air - outdoor (IntlExt)

Air and steam

Condensation (IntlExt)

Condensation with boric acid (IntlExt)

Gas

Concrete

Exhaust gases

Raw water

Raw water >140OF

Fuel oil

Description

Indoor air on systems with temperatures higher than the dew point - This environment
has been applied where NUREG-1801 environment did not imply condensation was an
issue.

Air and untreated borated water leakage on indoor or outdoor systems with
temperatures above or below the dew point

Exposed to air and local weather conditions

Exposed normally to air and periodically to steam

Air and condensation on surfaces of indoor systems with temperatures below the dew
point - for exterior surfaces, condensation is considered untreated water due to
potential for surface contamination. - This environment has been applied where
NUREG-1801 environment implies condensation was an issue.

Air and condensation with boric acid on surfaces of indoor systems with temperatures
below the dew point - condensation is considered untreated water due to potential for
surface contamination

Inert gases such as carbon dioxide, freon, halon, nitrogen

Components embedded in concrete

Gas present in a diesel engine exhaust

Raw untreated fresh or salt water

Raw untreated fresh or salt water above SCC threshold for stainless steel

Fuel oil used for combustion engines
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Lubricating oil

Sand and concrete

Soil

Steam >220OF

Steam >270'F

Treated air

Treated borated water

Treated borated water >140°F

Treated borated water >270OF

Treated borated water >4820 F

Treated water

Treated water >1400F,

Treated water >220OF

Treated water >270¶F

Treated water >482OF

Lubricating oil for plant equipment

Sand/concrete base for tanks

External environment for components buried in the soil, including groundwater in the
soil

Steam above the thermal fatigue threshold for carbon steel, subject to secondary plant
water chemistry program

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

Air that is dried and filtered

Treated water with boric acid

Treated water with boric acid above SCC threshold for stainless steel

Treated water with boric acid above thermal fatigue threshold for stainless steel

Treated water with boric acid above thermal embrittlement threshold for CASS

Treated or demineralized water - This environment is used where the context of the
MEAP combination makes the type of treated water apparent; e.g., if the program is for
closed cycle cooling water chemistry, the treated water is from the closed cycle cooling
system.

Treated water above SCC threshold for stainless steel

Treated water above thermal fatigue threshold for carbon steel

Treated water above thermal fatigue threshold for stainless steel

Treated water above thermal embrittlement threshold for CASS
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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

Temperature Thresholds

Temperature Threshold Basis

1400F SCC for stainless steel

220*F Fatigue for carbon steel

270'F Fatigue for stainless steel

4820F Thermal embrittlement for CASS

In general, SCC very rarely occurs in austenitic stainless steels below
140'F (Reference 1, 2]. Although SCC has been observed in stagnant,
oxygenated borated water systems at lower temperatures than this 140XF
threshold, all of these instances have identified a significant presence of
contaminants (halogens, specifically chlorides) in the failed components.
With a harsh enough environment (significant contamination), SCC can
occur in austenitic stainless steel at ambient temperature. However, these
conditions are considered event driven, resulting from a breakdown of
chemistry controls.

This value is applicable to non-class I piping and in line components and
is based on recommendations in the EPRI Fatigue Management
Handbook, Volume 2, Section 4.2 (Reference 3).

This value is applicable to non-class 1 piping and in line components and
is based on recommendations in the EPRI Fatigue Management
Handbook, Volume 2, Section 4.2 (Reference 3).

CASS materials subjected to sustained temperatures below 250'C
(482°F) will not result in a reduction of room temperature Charpy impact
energy below 50 ft-lb for exposure times of approximately 300,000 hours
(for CASS with ferrite content of 40%) and approximately 2,500,000 hours
for CASS with ferrite content of 14%) [Figure 1; Reference 4]. For a
maximum exposure time of approximately 420,000 hours (48 EFPY), a
screening temperature of 482°F is conservatively chosen because (1) the
majority of nuclear grade materials are expected to contain a ferrite
content well below 40%, and (2) the 50 ft-lb limit is very conservative when
applied to cast austenitic materials. It is typically applied to ferritic
materials (e.g., 10 CFR 50 Appendix G).
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Aging Effect Chances

Change in material properties This effect covers all degradation of a material's properties considered important for its
intended function

Fouling * Fouling applies to the reduction of heat transfer due to buildup (from whatever source) on the
heat transfer surface.

Macrofouling Biofouling listed in NUREG-1801 as aging mechanism is assumed to be the plugging of
components due to biological growth or material. Although plugging of a component affects
only flow, an active intended function outside the purview of license renewal, the term
macrofouling is used to address fouling that causes plugging as opposed to fouling that causes
loss of heat transfer, and includes plugging from any source, including biological.
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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 Treated water Cumulative Fatigue is a time-limited aging analysis Yes,
components steel > 2200F fatigue damage (TLAA) to be evaluated for the period of TLAA

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

. requirements of 10 CFR 54.21(c).
1 General piping and Stainless Treated Cumulative Fatigue is a time-limited aging analysis Yes,

components steel borated water fatigue damage (TLAA) to be evaluated for the period of TLAA
> 2700F extended operation. See the Standard

Review Plan, Section 4.3, 'Metal Fatigue"
for acceptable methods for meeting the
requirements of 10 CFR 54.21(c).

1 General piping and Stainless Treated water Cumulative Fatigue is a time-limited aging analysis Yes,
components steel > 2700F fatigue damage (TLAA) to be evaluated for the period of TLAA

extended operation. See the Standard
Review Plan, Section 4.3, "Metal Fatigue"
for acceptable methods for meeting the
requirements of 10 CFR 54.21(c).

2, 3, 4, General piping and Carbon Treated water Loss of material Chapter XI.M2, 'Water Chemistry," for Yes,
5 components steel BWR water in BWRVIP-29 (EPRI TR- detection

103515) of aging
effects is to

The AMP 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
program.

3 Piping and components Carbon Air - indoor Loss of material A plant-specific aging management Yes, plant
external surfaces and bolting steel (Ext) program is to be evaluated. specific

3 Piping and components internal Carbon Air - indoor Loss of material A plant-specific aging management Yes, plant
surfaces steel (Int) program is to be evaluated. specific

3 Piping and components internal Carbon Air - indoor Loss of material A plant-specific aging management Yes, plant
surfaces steel (Int) program is to be evaluated. specific

3 Piping and components internal Carbon Air - indoor Loss of material A plant-specific aging management Yes, plant
surfaces steel (Int) program is to be evaluated. specific

3, 5, 6 Piping and components Carbon Condensation Loss of material A plant-specific aging management Yes, plant
external surfaces steel program is to be evaluated. specific
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Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

3, 5, 6 Piping and components internal Carbon Treated water Loss of material A plant-specific aging management Yes, plant
surfaces steel - program is to be evaluated. See IN 85-30 specific

for evidence of microbiologically
.________ _influenced corrosion. -

3, 5, 6 Piping and components internal Carbon Untreated Loss of material A plant-specific aging management Yes, plant
surfaces steel water program is to be evaluated. See IN 85-30 specific

' .for evidence of microbiologically
_____ .__ .'influenced corrosion.

3, 5 General piping and Stainless Treated water Loss of material Chapter XI.M2, 'Water Chemistry," for Yes,
components - steel BWR water In BWRVIP-29 (EPRI TR- detection

103515) of aging
-- effects is to

The AMP 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
program.

3, 5 Piping and components Carbon Condensation Loss of material A plant-specific aging management Yes, plant
external surfaces and bolting steel (Ext) program Is to be evaluated. specific

3, 5 Piping and components internal Carbon Condensation Loss of material A plant-specific aging management Yes, plant
surfaces steel (It). . program Is to' be evaluated. ' specific

5 . Buried and partially buried ... Stainless Soil Loss of material A plant-specific aging management . Yes, plant
tanks steel 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.

5, 6 Piping and components internal Stainless Treated water Loss of material A plant-specific aging management Yes, plant
surfaces steel. . program is to be'evaluated. See IN 85-30 specific

for evidence of microbiologically
influenced corrosion; _ _

5, 6 Piping and components internal Stainless Untreated Loss of material A plant-specific aging management Yes, plant
surfaces steel water program is to be evaluated. See IN 85-30 specific

for evidence of microbiologically
-__ _ __ -__ _influenced corrosion. ''_:_'_'-

7 Elastomer seals Elastomer Air - indoor Change in A plant-specific aging management Yes, plant
(Ext) material program is to be evaluated. specific

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

7 Elastomer seals Elastomer Condensation Change in A plant-specific aging management Yes, plant
material program is to be evaluated. specific
properties

8 Orifice (miniflow recirculation) Stainless Treated Loss of material/ A plant-specific aging management Yes, plant
steel borated water Erosion 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.

9 Drywell and suppression Carbon Air - indoor Macrofouling A plant-specific aging management Yes, plant
chamber spray system (internal steel (Int) program is to be evaluated. specific
surfaces

Flow orifice
Spray nozzles

1 0 Piping and components Carbon Condensation Loss of material A plant-specific aging management Yes, plant
external surfaces and bolting steel program is to be evaluated. specific

11 General piping and Cast Treated Loss of fracture Chapter XI.M12, 'Thermal Aging No
components austenitic borated water toughness/ Embrittlement of Cast Austenitic Stainless

stainless > 4820F Thermal aging Steel (CASS)"
steel embrittlement

11 General piping and Cast Treated water Loss of fracture Chapter XL.M 12, 'Thermal Aging No
components austenitic > 4820F toughness/ Embrittlement of Cast Austenitic Stainless

stainless Thermal aging Steel (CASS)"
steel embrittlement

12 Heat exchanger shell side Carbon Raw water Loss of material Chapter XI.M20, 'Open-Cycle Cooling No
components steel Water System"

12 Heat exchanger shell side Stainless Raw water Loss of material Chapter XI.M20, "Open-Cycle Cooling No
components steel Water System"

12 Heat exchanger tubes (serviced Stainless Raw water Fouling Chapter XI.M20, "Open-Cycle Cooling No
by open-cycle cooling water) steel Water System"

12 Heat exchanger tubes (serviced Stainless Treated Fouling Chapter XL.M20, "Open-Cycle Cooling No
by open-cycle cooling water) steel borated water Water System"

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

13 Heat exchanger shell side Carbon Treated water Loss of material Chapter XI.M21, "Closed-Cycle Cooling No
components steel Water System"

13 Heat exchanger shell side Stainless Treated water Loss of material Chapter XI.M21, "Closed-Cycle Cooling No
components steel Water System"
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Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

14 General piping and Carbon Air and steam Loss of material/ Chapter X1.M17, 'Flow-Accelerated No
components steel Flow-accelerated Corrosion"

corrosion
14 General piping and Carbon Treated water Loss of material/ Chapter Xl.M17, 'Flow-Accelerated No

components steel Flow-accelerated Corrosion"
corrosion

15 General piping and Stainless Treated Cracking Chapter XI.M2, 'Water Chemistry," for No
components_ steel borated water PWR primary water in EPRI TR-105714

> 140 0F
16 General piping and Stainless Treated water Cracking Chapter XL.M7, "BWR Stress Corrosion No

components - steel > 1400F Cracking," and Chapter XL.M2, "Water
Chemistry," for BWR water in

. - BWRVIP-29 (EPRI TR-103515)
17 Piping and components Carbon Air with boric Loss of material/ Chapter XI.M10, "Boric Acid Corrosion" No

external surfaces and bolting steel acid leakage Boric acid
, _(Ext) corrosion

18 Closure bolting Carbon. Condensation Loss of material Chapter XL.M18, 'Bolting Integrity" No
In high-pressure or high- steel
temperature systems

18 - Closure bolting Carbon Condensation Cracking Chapter XL.M 18, "Bolting Integrity" No
In high-pressure or high- steel
temperature systems
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Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

18 Buried piping and components Carbon Soil Loss of material Chapter XL.M28, 'Buried Piping and No
steel (with Tanks Surveillance," or
or without
coating or Chapter XL.M34, 'Buried Piping and Yes,
wrapping) Tanks Inspection" detection

of aging
effects and
operating
experience
are to be
further
evaluated

29 Buried piping and components Gray cast Soil Loss of material/ Chapter XL.M33, 'Selective Leaching of No
iron selective Materials"

leaching
24 Closure bolting Carbon Air - indoor Loss of material Chapter XL.M18, 'Bolting Integrity" No

In high-pressure or high- steel (Ext)
temperature systems

24 Closure bolting Carbon Air - indoor Cracking Chapter Xl.M18, "Bolting Integrity" No
In high-pressure or high- steel (Ext)
temperature systems _

24 Closure bolting Carbon Air - outdoor Loss of material Chapter XL.M18, 'Bolting Integrity" No
In high-pressure or high- steel (Ext)

I temperature systems
24 Closure bolting Carbon Air - outdoor Cracking Chapter XI.M18, 'Bolting Integrity" No

In high-pressure or high- steel (Ext)
temperature systems

24 Closure bolting Carbon Condensation Loss of material Chapter Xl.M18, "Bolting Integrity" No
In high-pressure or high- steel (Ext)
temperature systems

16 Cranes - rails Carbon Air - indoor Loss of material/ Chapter Xl.M23, 'Inspection of Overhead No
Steel (ext) wear Heavy Load and Light Load (Related to

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

3 Cranes - Structural girders Carbon Air - indoor Cumulative Fatigue is a time-limited aging analysis Yes,
Steel (ext) fatigue damage (TLAA) to be evaluated for the period of TLAA

extended operation for structural girders
of cranes that fall within the scope of
10 CFR 54. See the Standard Review
Plan, Section 4.7, 'Other Plant-Specific
Time-Limited Aging Analyses," for generic
guidance for meeting the requirements of

._ 10 CFR 54.21 (c).
16 Cranes - Structural girders Carbon Condensation Loss of material Chapter XI.M23, 'Inspection of Overhead No

Steel (ext) Heavy Load and Light Load (Related to
._ . Refueling) Handling Systems'

2 Elastomer lining Elastomers Treated Change in A plant-specific aging management Yes,
borated water material program that determines and assesses plant

properties the qualified life of the linings in the specific
_ _ -_ environment is to be evaluated.

2 Elastomer lining Elastomers Treated water Change in A plant-specific aging management Yes,
material program that determines and assesses plant
properties the qualified life of the linings in the specific

environment is to be evaluated.-
2 Elastomer seals and Elastomers Condensation Change in A plant-specific aging management Yes, plant

components (Int or Ext) material program is to be evaluated. specific
:_ _ __ -- .properties

2 Elastomer seals and Elastomers Condensation Loss of material/ A plant-specific aging management Yes, plant
components (Int or Ext) Wear program is to be evaluated. specific

20 Fire barrier penetration seals Elastomer Air - indoor Change in Chapter XI.M26, 'Fire Protection' No
material
properties

20 Fire barrier penetration seals Elastomer Air - outdoor Change in Chapter XI.M26, 'Fire Protection" No
material - .

__ __ _ __ __ _ __ __ __ __ __ _ _ __ __ __ _properties

20 Fire doors Carbon Air - indoor Loss of material/. Chapter XI.M26, 'Fire Protection' -. No
. steel Wear

20 Fire doors - Carbon Air - outdoor Loss of material/ Chapter XI.M26, 'Fire Protection" No
. _ steel Wear ,

5 General piping and Carbon Air - outdoor Loss of material A plant-specific aging management Yes, plant
components steel (Ext) program is to be evaluated. specific
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Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

5 General piping and Carbon Condensation Loss of material A plant-specific aging management Yes, plant
components steel (Int or Ext) program is to be evaluated. specific

19 General piping and Carbon Condensation Loss of material Chapter XL.M24, 'Compressed Air No
components steel (Int) Monitoring"

5 General piping and Carbon Exhaust Loss of material A plant-specific aging management Yes, plant
components steel gases program is to be evaluated. specific

22 General piping and Carbon Fuel oil Loss of material Chapter XL.M26, 'Fire Protection," and No
components steel Chapter Xl.M30, "Fuel Oil Chemistry'

7 General piping and Carbon Fuel oil Loss of material Chapter XI.M30, 'Fuel Oil Chemistry" Yes,
components steel detection

The AMP is to be augmented by verifying of aging
the effectiveness of fuel oil chemistry effects is
control. See Chapter XI.M32, "One-Time to be
Inspection," for an acceptable verification evaluated
program.

7 General piping and Carbon Fuel oil Loss of material Chapter XI.M30, "Fuel Oil Chemistry" Yes,
components steel and macrofouling detection

The AMP is to be augmented by verifying of aging
the effectiveness of fuel oil chemistry effects is
control. See Chapter XLM32, "One-Time to be
Inspection," for an acceptable verification evaluated
program.

17, 29 General piping and Carbon Raw water Loss of material Chapter XI.M20, "Open-Cycle Cooling No
components steel Water System"

17, 29 General piping and Carbon Raw water Loss of material Chapter XL.M20, "Open-Cycle Cooling No
components steel and macrofouling Water System"

(without
lining/coatin
g or with
degraded
lining/coatin
no

21 General piping and Carbon Raw water Loss of material Chapter XL.M27, "Fire Water System" No
components steel I and macrofouling
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Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

3 General piping and - Carbon System Cumulative Fatigue is a time-limited aging-analysis Yes,
components steel temperature fatigue damage (TLAA) to be evaluated for the period of TLAA

>2200F extended operation. See the.Standard
Review Plan, Section 4.3, "Metal Fatigue,"
for acceptable methods for meeting the

: _ requirements of 10 CFR 54.21(c).
3 General piping and Carbon Treated water Cumulative Fatigue is a time-limited aging analysis. Yes,

components steel >220"F fatigue damage (TLAA) to be evaluated for the period of TLAA
extended operation. See the Standard
Review Plan, Section 4.3, "Metal Fatigue,"
for acceptable methods for meeting the
requirements of 10 CFR 54.21(c). _

15, 29 General piping and Carbon Treated water Loss of material Chapter XI.M21, 'Closed-Cycle Cooling No
components steel Water Systerm _ _-

8 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

103515) of aging
effects is to

The AMP is to be augmented by verifying be
the effectiveness of water chemistry evaluated
control. See ChapterXI.M32, "One-Time
Inspection,"for an acceptable verification

___ ___ _ .program. -_'

1 General piping and Carbon Treated Loss of material Chapter XI.M2, "Water Chemistry," for Yes,
components steel with borated water (only for carbon PWR primary water in EPRI TR-1 05714 detection

elastomer steel after lining of aging
lining degradation) The AMP is to be augmented by verifying effects is

the effectiveness of water chemistry to be
control. See Chapter XI.M32, "One-Time evaluated
Inspection," for an acceptable verification

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

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

elastomer steel after lining 103515) of aging
lining degradation) effects is

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

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

elastomer steel after 103515) of aging
lining, or lining/cladding effects is
stainless degradation) The AMP is to be augmented by verifying to be
steel the effectiveness of water chemistry evaluated
cladding control. See Chapter XI.M32, 'One-Time

Inspection," for an acceptable verification
program.

26 General piping and Cast Treated water Cracking Chapter XL.M25, 'BWR Reactor Water No
components austenitic > 140OF Cleanup System"

stainless
steel

3 General piping and Cast Treated water Cumulative Fatigue is a time-limited aging analysis Yes,
components austenitic >270"F fatigue damage (TLAA) to be evaluated for the period of TLAA

stainless extended operation. See the Standard
steel Review Plan, Section 4.3, "Metal Fatigue,"

for acceptable methods for meeting the
requirements of 10 CFR 54.21(c).

5 General piping and Copper Condensation Loss of material A plant-specific aging management Yes, plant
components alloy <15% (Int or Ext) program is to be evaluated. specific

Zn
17, 29 General piping and Copper Raw water Loss of material Chapter XI.M20, 'Open-Cycle Cooling No

components alloy <15% Water System"
Zn

17, 29 General piping and Copper Raw water Loss of material Chapter XL.M20, 'Open-Cycle Cooling No
components alloy <15% and macrofouling Water System"

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

21 General piping and Copper Raw water Loss of material Chapter XL.M27, 'Fire Water System" No
components alloy <15% and macrofouling-

Zn
5 General piping and Copper Condensation Loss of material A plant-specific aging management Yes, plant

components - alloy >15% (Int or Ext) program is to be evaluated. specific
Zn

21 General piping and Copper Raw water Loss of material Chapter Xl.M27, 'Fire Water System" No
components alloy >15% and macrofouling

Zn
17, 29 General piping and Copper Raw water Loss of material/ Chapter XL.M20, "Open-Cycle Cooling No

components . alloy >15% selective Water System" and Chapter XL.M33,
Zn leaching "Selective Leaching of Materials"

17, 29 General piping and Copper Raw water Macrofouling and Chapter XL.M20, 'Open-Cycle Cooling No
components alloy >15% loss of material/ Water System" and Chapter XL.M33,

Zn selective "Selective Leaching of Materials"
____ _ -__ _leaching

17, 29 General piping and Gray cast Raw water Macrofouling and Chapter XiLM20, 'Open-Cycle Cooling No
componbents iron loss of material/ Water System" and Chapter- XL.M33,

.selective "Selective Leaching of Materials"
leaching

15, 29 General piping and Gray cast Treated water Loss of material Chapter XL.M21, "Closed-Cycle Cooling No
components- iron Water System," and Chapter XI.M33,

"Selective Leaching of Materials"
15 General piping and Stainless Treated water Loss of material Chapter XL.M21, "Closed-Cycle Cooling No

components steel Water System" __-_-___.

17, 29 General piping and Stainless Raw water Loss of material Chapter XL.M20, "Open-Cycle Cooling No
components steel Water System"

17, 29 General piping and Stainless Raw water Loss of material Chapter XL.M20, "Open-Cycle Cooling No
components steel and macrofouling Water System"

21 General piping and Stainless Raw water Loss of material Chapter XL.M27, "Fire Water System" No
components steel and macrofouling - _ ._.

13 General piping and Stainless Treated Cracking Chapter XL.M2, 'Water Chemistry," for No
components steel borated water PWR primary water in EPRI TR-1 05714

-____ _ _ _ _ _* > 140 0F . .
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Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

3 General piping and Stainless Treated Cumulative Fatigue is a time-limited aging analysis Yes,
components steel borated water fatigue damage (TLAA) to be evaluated for the period of TLAA

>2700 F extended operation. See the Standard
Review Plan, Section 4.3, 'Metal Fatigue,"
for acceptable methods for meeting the

____ __ ___ ____ ___ ___ ____ ___ __ ____ ___ __ ____ ___ ___ requirem ents of 10 CFR 54.2 1(ic.
1, 8 General piping and Stainless Treated water Loss of material Chapter XI.M2, 'Water Chemistry,' for Yes,

components steel BWR water in BWRVIP-29 (EPRI TR- detection
103515) of aging

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ p ro g ra m .
1 3 General piping and Stainless Treated water Cracking Chapter XI.M2, 'Water Chemistry," for No

components steel > 1~40OF BWR water in BWRVIP-29 (EPRI TR-
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 0 3 5 1 5 )

25 General piping and Stainless Treated water Cracking Chapter XI.M2, 'Water Chemistry," for No
components steel >1400F BWR water in BWRVIP-29 (EPRI TR-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 0 3 5 1 5 )
26 General piping and Stainless Treated water Cracking Chapter XI.M25, 'BWR Reactor Water No

____components steel > 14001F ________Cleanup System"
27 General piping and Stainless Treated water Cracking Chapter XI.M7, 'BW R Stress Corrosion No

components steel > 140OF Cracking" and Chapter XI.M2, 'Water
Chemistry,* for BWR water in BWRVIP-

____ _ _ ____ ___ ___ ____ ___ _ _ ____ ___ ___ 29 (EPRI TR-1 0351 5)
3 General piping and Stainless Treated water Cumulative Fatigue is a time-limited aging analysis Yes,

components steel >270"F fatigue damage (TLAA) to be evaluated for the period of TLAA
extended operation. See the Standard
Review Plan, Section 4.3, "Metal Fatigue,"
for acceptable methods for meeting the

____ __ ___ ____ ___ ___ ___ ____ __ ___ ____ ___ ___ ___ ___ ___ ___ ___ requirem ents of 10 CFR 54.2 1(c).
17, 29 Heat exchanger shell side Carbon Raw water Loss of material Chapter XI.M20, 'Open-Cycle Cooling No

components steel and macrofouling Water System"

15, 28 Heat exchanger shell side Carbon Treated water Loss of material Chapter XI.M21, 'Closed-Cycle Cooling No
____components Isteel II1Water System' ____I __I
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Structure andlor Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

17, 29 Heat exchanger shell side Copper Raw water Loss of material Chapter XI.M20, 'Open-Cycle Cooling No
components alloy <15% and macrofouling Water System"

Zn_
17, 29 Heat exchanger shell side Copper Raw water Macrofouling and Chapter XI.M20, 'Open-Cycle Cooling No

components alloy >15% loss of material/ Water System' and Chapter XI.M33,
Zn selective 'Selective Leaching of Materials"

leaching
15, 28 Heat exchanger shell side Stainless Treated water Loss of material Chapter XL.M21, -Closed-Cycle Cooling No

components steel Water System" :- -- -
4 Heat exchanger shell side Stainless Treated water Cracking A plant-specific aging management Yes, plant

components steel >1400 F program is to be evaluated. . specific
9 Heat exchanger tube side Stainless Treated Cracking Chapter XI.M2, "Water Chemistry," Yes, plant

components steel borated water for PWR primary water in EPRI specific
>140OF - TR-105714

The AMP Is to be augmented by verifying
the absence of cracking due to stress

. corrosion cracking and cyclic loading, or
loss of material due to pitting and crevice
corrosion. An acceptable verification
program is to include temperature and

- - - radioactivity monitoring of the shell side
water, and eddy current testing of tubes.
(See Oconee operating experience,
License Renewal Application, Revision 2,

.. _ ._ June 1998, p. 3.4-26)
4 Heat exchanger tube side Stainless Treated water Cracking A plant-specific aging management Yes, plant

components - - steel >1400F program is to be evaluated. specific
17 Heat exchanger tubes Copper Raw water Fouling Chapter XI.M20, "Open-Cycle Cooling No

alloy <15% Water System"
.____ Zn -

17 Heat exchanger tubes Copper Treated water Fouling Chapter XI.M20, "Open-Cycle Cooling No
alloy <15% Water System"

._ _ ._ _ __ :Z n . ,
17 Heat exchanger tubes Copper Raw water Fouling Chapter XL.M20, "Open-Cycle Cooling No

alloy >15% Water System"
. - _ Zn . . -
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Structure andlor Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

17 Heat exchanger tubes Copper Treated water Fouling Chapter XI.M20, "Open-Cycle Cooling No
alloy >15% Water System'
Zn

4 High-pressure pump Stainless Treated Cracking/cyclic A plant-specific aging management Yes, plant
Casing and closure bolting steel, borated water loading program is to be evaluated. specific

carbon steel
5 Piping and components Galvanized Condensation Loss of material A plant-specific aging management Yes, plant

external surfaces steel (Ext) program is to be evaluated. specific
5 Piping and components Stainless Condensation Loss of material A plant-specific aging management Yes, plant

external surfaces steel (Ext) program is to be evaluated. specific
5 Piping and components Carbon Air - indoor Loss of material A plant-specific aging management Yes, plant

external surfaces and bolting steel (Ext) program is to be evaluated. specific
14 Piping and components Carbon Air with boric Loss of material/ Chapter XI.M10, "Boric Acid Corrosion" No

external surfaces and bolting steel acid leakage Boric acid
(Ext)_corrosion

19 Piping and components Carbon Condensation Loss of material Chapter XL.M24, "Compressed Air No
external surfaces and bolting steel (Ext) Monitoring'

5 Piping and components Carbon Condensation Loss of material A plant-specific aging management Yes, plant
external surfaces and bolting steel (Ext) program is to be evaluated. specific

5 Piping and components internal Carbon Condensation Loss of material A plant-specific aging management Yes, plant
surfaces steel (Int) program is to be evaluated. specific

5 Piping and components internal Galvanized Condensation Loss of material A plant-specific aging management Yes, plant
surfaces steel (Int) program is to be evaluated. specific

5 Piping and components internal Stainless Condensation Loss of material A plant-specific aging management Yes, plant
surfaces steel (Int) program is to be evaluated, specific

6 Reactor coolant pump oil Carbon Lubricating oil Loss of material A plant specific aging management Yes,
collection system steel program that determines the thickness of detection
Tank the lower portion of the tank is to be of aging

evaluated. See Chapter XI.M32, "One- effects is
Time Inspection," for an acceptable to be

Iverification program. evaluated
6 Reactor coolant pump oil Carbon Lubricating oil Loss of material A plant specific aging management Yes,

collection system steel, program that monitors the degradation of detection
Piping, tubing, valve bodies copper alloy the components is to be evaluated. See of aging

Chapter XI.M32, 'One-Time Inspection," effects is
for an acceptable verification program. to be

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

9 Regenerative heat exchanger Stainless Treated Cracking Chapter XL.M2, 'Water Chemistry," Yes, plant
tube and shell side components steel borated water for PWR primary water in EPRI specific

>1400 F TR-105714

The AMP is to be augmented by verifying
the absence of cracking due to stress
corrosion cracking and cyclic loading, or
loss of material due to pitting and crevice
corrosion. An acceptable verification
program is to include temperature and
radioactivity monitoring of the shell side
water, and eddy current testing of tubes.

4 Regenerative heat exchanger Stainless Treated water Cracking A plant-specific aging management Yes, plant
tube and shell side components steel >1400°F program is to be evaluated. specific

12 Spent fuel storage racks Boraflex Treated Reduction of Chapter XL.M22, 'Boraflex Monitoring" No
Neutron-absorbing sheets borated water neutron-

absorbing
capacity/
Boraflex
degradation

12 Spent fuel storage racks Boraflex Treated water Reduction of Chapter XL.M22, 'Boraflex Monitoring" No
Neutron-absorbing sheets neutron-

absorbing
capacity/
Boraflex
degradation

10 Spent fuel storage racks Boral, Treated Reduction of A plant-specific aging management Yes, plant.
Neutron-absorbing sheets boron steel borated water neutron- program is to be evaluated. specific

. ' absorbing
capacity and loss

-_ of material
10 Spent fuel storage racks Boral, Treated water Reduction of A plant-specific aging management Yes, plant

Neutron-absorbing sheets boron steel neutron- program is to be evaluated. specific
absorbing
capacity and loss

I of material II
30 Structural fire barriers - walls, Reinforced Air - indoor Concrete Chapter XL.M26, 'Fire Protection" and No

ceilings and floors concrete cracking and Chapter Xl.S6, 'Structures Monitoring
- : - spalling Program" -_____:
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Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

30 Structural fire barriers - walls, Reinforced Air - indoor Loss of material/ Chapter XL.M26, *Fire Protection" and No
ceilings and floors concrete Corrosion of Chapter XL.S6, 'Structures Monitoring

embedded steel Program"
30 Structural fire barriers - walls, Reinforced Air - outdoor Concrete Chapter XI.M26, "Fire Protection" and No

ceilings and floors concrete cracking and Chapter XL.S6, 'Structures Monitoring
spalling Program"

30 Structural fire barriers - walls, Reinforced Air - outdoor Loss of material/ Chapter XL.M26, 'Fire Protection" and No
ceilings and floors concrete Corrosion of Chapter XL.S6, 'Structures Monitoring

. embedded steel Program"
11 Structural Steel Carbon Air - indoor Loss of material Chapter XI.S6, "Structures Monitoring No

_ steel (Int) Program'
23 Tank Carbon Air - outdoor Loss of material Chapter XL.M29, "Aboveground Carbon No

steel (Ext) Steel Tanks"
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Table IV.A2

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

Vessel internal component Nickel based alloy Treated borated water Loss of material Water chemistry
Vessel internal component Stainless steel Treated borated water Loss of material Water chemistry
Vessel external surfaces and Stainless steel Air with leaking boric acid Fatigue TLAA
bolting
Vessel external surfaces and Stainless steel Air with leaking boric acid Loss of preload Bolting integrity
bolting
Vessel external surfaces and High strength low alloy Air with leaking boric acid Cracking - SCC ISI
bolting steel
CRDM components Nickel based alloy Treated borated water Loss of material Water chemistry
CRDM components Nickel based alloy Treated borated water Fatigue TLAA
CRDM components Nickel based alloy Treated borated water Cracking - SCC Water chemistry and ISI

ESF and Auxiliary Systems Tables

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

General piping and Carbon steel Nitrogen None None
components
General piping and Copper alloy Air None None
components
General piping and Copper alloy Nitrogen None None
components
General piping and Stainless steel Air None None
components .
General piping and Stainless steel Nitrogen None None
components _ ._._._._._.
General piping and Stainless steel Treated borated water Loss of material Water chemistry
components I.I II

Comment Or add material to
I existing entry
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