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Objective of Proposed Changes

* Incorporate.lessons learned and past precedent

review results to:

.. — Improve the efficiencyof the licensee’s comparison of
plant specific aging management review results with the
~generic results in NUREG-1801, and,

— Improve the éfficiency of the NRC’s comparison of
~ generic results in NUREG-1801 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—lmked to bases for criteria

(RipingAfittingsandk
; i%&lianeoﬁ%m

Pipingiand,fitf ﬁ

%’:g’&latiop\

r ¥, . "
A E ey e nu-ﬁ()vé‘ ‘i" o oy 2 I
16 General plpmg and . : i | Tr o i .o Chapter XI.M2, *Water Chemistry,” for
components e steel borated water | : - " |PWR pnmary water in EPRI TR-1 05714
- R >140°F NN e e .

17 Piping and components ‘ Carbon -Alr with boric | Loss of rnateriav . Chapter XI M10, “Boric Acid Corrosion” - No
external surfaces and bolting steel acid leakage . | Boric acid
R AR (Ext) ~ corrosion "’




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




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




Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program | Evaluation
(AMP)
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Restructuring Part 1 - 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 conéidered 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-1801

Some combinations have no aging effects -~

The AMR process requires plants to evaluate such comblnatlons
whether they-are included in NUREG-1801 or not |

Most already addressed by an approved appllcatlon |

Examples |n 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 couid be incorporated by replacing appropriate “plant
specific” listings currently in NUREG




DRAFT Suggested Changes to NUREG-1801 - Page 1 of 6

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 restults that had a direct match to
the NUREG-1801 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 whrch should reduce the NRC review time requrred for the applrcatrons

2. Overvrew of Changes

Several changes are proposed to achleve the objectrve The changes proposed vary for drfferent
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 descnbed below.

ESF, Auxiliary, and Steam and Power Conversron SLtems Chapters V Vll and Vlll

Comparisons of the non-class 1 mechanrcal system AMR results are the most drff cult.. 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:

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

e Adding material, environment, aging effect and grogram (MEAP) comblnatrons estabhshed by
precedents from earlier applrcatrons (see Section 4).

Reactor Vessel Internals and Reactor Coolant System Chapter v

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 rnclude

+ Simplifying the materials and envrronments descrrptlons in the vessel and lnternals tables (see
Sections 3.3and 3.4) - ’ :

¢ Restructuring the reactor coolant system and steam generator tables to maxrmlze the use of
‘the AMR results currently presented in the tables (see Section 3).

. Addrng MEAP comblnatlons establrshed by precedents to all Chapter \Y tables(see Sectron 4)
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Containment Structures, and Structures and Component Supports, Chapters Il and Il

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 Il and lll 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-1801 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 resuits 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-1801 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
mterpretahon of a gtven line of the tables is provnded as a comment in the Word document.

In the second part Restructured Mechamcal Systems Tables (see Attachment 2) the revnsed 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 tablesin a compact form that can be compared directly to
plant AMR resulits. : :

The restructured table is similar to the summary tables in Volume 1 of NUREG 1801. Inthe
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 i impression, components that share common MEAP
combinations should be grouped under a general headlng

The complex confi guratlon 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 aglng effect or aging
management program.

3.3 Consolidate Materiailsh ‘

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), specrfrc types of steel are specat" ed

Material types should be hmlted to those that are susceptlble to dtfferent aglng 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 generat material types should be sufficient. Specuf c matenal
types should be used only when lt is susceptlble to a umque agmg effect. o

Composite materials (e g. carbon steel clad wnth stalnless steel) should not be included in the list

unless the aglng 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, efc.

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 auxrlrary systems) is identified as part of the AMR
results, from which the environment chemistry can be inferred.

In the following table, the environments listed with (Int/Ext) 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 C . Description

Air — indoor (InVExt) Indoor air on systems with temperatures higher than the dew
point

Air with boric acid Ieakage Air and untreated borated water leakage on mdoor or outdoor

(Int/Ext) | systems with temperatures above or below the dew pornt

Air — outdoor (InVExt) - | Exposed to air and local weather conditions

Condensation (InVExt) ~~ ° | Air and condensation on surfaces of indoor systems with

- o 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 acrd on surfaces of indoor
(IntVExt) systems with temperatures below the dew point —

condensation is considered untreated water due to potentral
for surface contamination

Gas’ : C - - |.Inert gases'such as carbon dioxide, freon, halon, nltrogen

Concrete ‘Components embedded in concrete

Exhaust gases Gas present in a diesel engine exhaust

Raw water Raw untreated fresh or salt water r

Raw water >140°F 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 B External environment for components buried in the soil,

- including groundwater in the soil
Steam >220°F Steam above the thermal fatigue threshold for carbon steel,
. subject to secondary plant water chemistry program

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

Treated air .| Air that is dried and filtered

Treated borated water Treated water with boric acid

Treated borated water >140°F | Treated water with boric acid above SCC threshold for
stainless steel .

Treated borated water >270°F | Treated water wrth boric acid above thermal fatigue threshotd
for stainless steel

Treated borated water >482°F | Treated water with boric acid above thermal embrittiement

threshold for CASS
Treated water Treated or demineralized water
Treated water >140°F Treated water above SCC threshold for stainless steel
Treated water >220°F Treated water above thermal fatigue threshold for carbon
steel
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Environment Description

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

Treated water >482°F 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 Aging 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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v 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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v Reactor Vessael, 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 Mechanlsm Aging Management Program (AMP) Evaluatlon
C2.1-a";'| Reactor coolant system? -~ -] Stainless "~z Chemtcally 7« | Cumulative:- .=} Fatigue is a time-limited aging analysis - :
et T puplng and fittings steel; cast 1 R | (TLAA) to'be performed for the period of :| TLAA

I TS 1 ! austenitic | borated water -| extended operation, and, for Class 1 .- .| -

stamless .
steel, carbon S
steel with :.

stainless” steel l
‘cladding:

: uptoS40"C’A; .

. comporxents ‘environmental effectso

‘1 Standard Review Plan, Section4.3::.". |
: | "Metal Fatigue,” for acceptable methods g
‘| for meeting the reqwrements of -

, addressin enwronmental effects on
' See Chapter X. M1 of thls report for

- meeting the requirements of .
10 CFR 54.21(c)(1)(ii).r =335

fatigue are to be addressed. See the -

10 CFR 54.21(c){1)(iy and (i), and for

1 Class 1 piping, fittings and‘

Cumulative

Fatigue is a time-limited agmg analysns

Stainless - Reactor .
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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[\ Reactor Vessal, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines {Pressurized Water Reactor
Structure andlor Aging Effect/ Further
Component Matenal Environment Mechanism Aging Management Program (AMP) Evaluauon
.| Reactor.coolant system : -+ | Cumulativez~ Fatigue is a time-limited aging analysis ;* :

| piping and fi ttmgs

. Surge'ling+-
+ Spray line:

: | austenitic*
| stainless

Sl

= [upto 340°C5'"
| (644°F)

fatlgue damagel 3

R AN

10 CFR 54.21(c)(1)(i) and (ii), and for

10 CFR 54. 246)(1)(111)

“| (TLAA) to be performed for the period of
extended operation, and, for.Class™1 ~~|"- -
‘| components, environmental effects on.

| fatigue are to be addressed See the o

for meetmg the requxrements of i

Class 1 piping, fittings and

Stalnless

Reactor

Fatigue is a time-limited aging analysus

Cumulative
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).

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

Structure andlor Aging Effect/ Further
ltem Component Material Environment Mechanism Aging Management Program (AMP) Evaluation
C2 1-c: | Reactor coolant system L Stainless - -..- . Chemlcally :| Crack mmatlon - 7; Chapter XI.M1,.“ASME Section XI.. No

=Rt | 'piping and fi ttmgs steel,”"u treated™™ = 7" | dnd growth/ " Inservice’ lnspectron “Subsections IWB
C2.1.1: | ¥ Cold leg <~ © | stainless steel borated water Stress corrosnon”f IWC, and IWD for Class 1 components. e
27 ' ‘| cladding’on C..:| cracking ; and . : 3 PR
3.'| 'Surge line * | carbon steel” | (stainless steel v
C2.1,4"|.- Spray line - ‘| piping),- ER Chapteer.MZ.i Water Chemlstry,. for . |»
R R R N e cyclucloadmg .*: | PWR primary water in EPRI. TR:105744 | - -
36 Class 1 piping, fittings and | Stainless Reactor Cracking Chapter X1.M1, "ASME Section XI . No
components steel, carbon | coolant Inservice Inspection, Subsections IWB,
steel with IWC, and IWD for Classt components
stainless steel and
cladding

Chapteer M2, "Water Chemrstry. for

PWR primary water in EPRI TR-105714
M

Carbon steel :. | Ai  *Boric Acid Corrosion”., INQ: = > oa s

o Loss of material/.-

C2.1-d '} Reactor.coolant system R

treated-;

‘Hot leg (extemal borated water extemal surfaces

A surfaces) ~.” .~
38 Piping and components Carbon steel Alr wnth bonc Loss of matenal/ Chapter X1.M10, “Boric Acid Corrosion” | No
external surfaces and S o acid leakage | Boric acid ' e g

bolting™ ~ S {Ext)- corrosion

Attachment 1 ' ~ Proposed Changes to NUREG-1801 Mechanical Systems Tables - 3/5/2004




DRAFT RCS Table Changes Page 6 of 136
v Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor
Structure and/or Aging Effect/ Further
Component Material Environment Mechanism _Aging Management Program (AMP) Evaluatlon
Reactor coolant system :--; | Cast 2= ‘| Chemically_;~[ Crack initiation - ;. | Monitoring and control of primary wat r;z; Ye

plpmg and f mngs

austenmc LIME
stainless $_tegj

>:| treated ..,
borated water
up to 340°C™
(644°F).

and growth/,«

3 gundelmes in EPRITR-105714 (Rev.'

chemistry in accordance with the: -

later revisions or update) minimize the =

potential of SCC, and material selecbon
according to the NUREG-0313, Rev.. 2
guidelines of =0.035% C and =7.5% .2
_femte has reduced susceptlbxhty to SCC

enther one of the above guxdelmes.
plant-specnﬂc aging management

is to include (a). adequate nnspechon
methads to ensure detection of cracks; .
and (b) flaw evaluatnon methodology for
CASS componenls that are suscepnble

-+ | to thermal aging embrittlement.”

3or ;

program, is.to be evaluated.-The program' .

Class 1 piping, fittings and
components

Cast
austenitic
stainless steel

coolant

Reactor

Cracking

Monitoring and control of primary water
chemistry in accordance with the
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 embrittiement.

Yes, plant
specific

Attachment 1
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1\ 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
CZ 1-f. .| Loss of fracture . o Chapter X1.M12,."Thermal Aging™- -+ . -

0211

-| Reactor coolant system

stamless steel

Embrittlement of Cast Austenitic -

Stamless Steel (CASS)

[

C2.1.2¢ “| up to 340° C < embnttlement
C2.1.3" SRk ] A1) (B44°F)- . S Y LR A
24 Class 1 piping, fnttmgs 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
. Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/512004
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v Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

Page 8 of 136

Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation
;| Reactor coolantsystem Stainless steel "| Chapter X1.M1;."ASME Section X1+ 7" | Yes, . <. 75
‘| pipi . ¥ | Inservice Inspection, Subsections IWB, ' | parameters -
:"RCS piping, ﬂmngs. and: ‘| Stress corrosxon momtoredl} :

branch connections les‘
‘}:ithan NPS'4

; | cracking; thermal

Chapter X, M2.- ’ Water Chemxstry for
PWR pnmary water in EPRI TR-105714

lnspectxon |n accordance with ASME
Section X!, does not require volumetric>
| éxamination of pipes less than NPS 4. A,
plant-specific destructive examination or
‘| a nondestructive’ examination (NDE) that

of the piping is to be conducted to-7"

:| and the component intended function wrll
be mamtalned during the extended Rk
period of operauon
The AMPs are to be augmented by
venfymg that. service-induced weld ™
‘crackmg is not occurring in the small-.-
| bore piping less than NPS 4, 1ncludmg
pipe, fittings, and branch connections, -

{IWC/and IWD,” for Class,1 components_

"| permits mspectxon of the inside surfaces '

ensure that crackmg has not occurred T

| See Chapter XL.M32, *One-Time + == |

detectlon of
aging effects
are to be™:. ;’
evaluated

R

Attachment 1
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v 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
7 Class 1 piping, fittings and | Stainless steel | Reactor Crack initiation Chapter XI.M1, “ASME Section XIi Yes,
e 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 XI.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 X! 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
"1 Inspection” for an acceptable verification
method. : .
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/512004
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v 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
Stalnless steel Chemrcall i | Cumulativet: x.-s- | Fatigue is a time-limited aging analysis -.| Yes,.- - *
o (TLAA) to be performed for.the period. of TL_AA».’: S

“*Residual heat removal
=.|",Core flood system:""
-|- High pressurelnjectron ”

"-Chemrcal and volume-
control system ;

PR

v e B4

borated Water~
“lupto 34Q C~_

*°~ {10 CFR 54.21(c)(1)(ii). -+

components, envrronmental effects on
fatigue are to be addressed. See the:
Standard Review Plan, Section'4.3 ;
*Metal Fatigue,= for acceptable methods
for meeting the requirements of 7. 5.~ ‘,
10 CFR 54.21(c)(1)(i) and (ii), and for- -
addressmg envrronmental effects on -
ue... ... . :

o See‘ChapterX M1 of thls report for .
meeting the requrrements of

extended operation, and, for Class 1.7::-"

1 Class 1 piping, fittings and

Stainless

Reactor

Fatigue is a time-limited agrng analysis

Cumulative ,
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(¢)(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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v Reactor Vessel, Internals, and Reactor Coolant System

C2, Reactor Coolant System and Connected Lines (Pressurized Water Reactor

Page 11 of 136

Structure and/or
Component

Material

Envlronment

Aging Effect/
Mechanism

AglnLanagement Program (AMP)

Further

-b-- Connected systems piping -

:2.8-| -Drains and instra

and fittings ;. L0
:»Sampling system‘ )

lines: TA

Carbon steel.

r with stainless'”

stee! claddmg,

treated 3
borated wat
'up to 340°C

-] Cumulative -~ =

fatngue damage

10 CFR 54.21(c)(1)(iii)..~

Fatigue is a time-limited aging analysis:..

(TLAA) to be performed for the period of :

exterided operation, and, for.Class 17,
components, environmantal effects on
fatigue are to be’addressed. See the
Standard'Review Plan; Section4.3:*

"Metal Fatigue,” for acceptable methods,

for.mesting the requirements of :

A0 CFR 54 .21(c)(1)(i) and (i), and for

See Chapterx M1 of this report for
méeting the requurements of

Evaluation

Claéé 1 piping, ﬁttidgs aad '

Stainless

Reactor

Cumulative

Fatigue is a time-limited agmg ana|y51s

Attachment 1

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 enwronmental 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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v Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor
Structure and/or Aging Effect/ Further
Component Material Envaronment Mechanism Aging Management Program (AMP) Evaluation
+ | Gonnected systems pl mg Stainless - .= —: fCumulative = ;- - { Fatigue is a time-limited aging analysis, |Yes, .
4% |'and fittings ” | steel, cast: -3| fatigue damagel -| (TLAA) to be performed for the period of '| TLAA™> +*
austenitic ' .. | borated water_ Fatigue: extended operation, and, for Class 1 -
) stamless steel up lo 340°C"." components. environmental effects on’

: meetlng the requnrements of
1 10 CFR 84.21(c){1)(iii).

.. - fatigus are to be addressed. See the

Standard Review Plan, Section 4.3 -

%" | "Metal Fatigue,” for acceptable methods o
'] for. meeting the requirements of - ’
110 CER 84.21(c)(1)(i) and (ii), and for
g addressmg envxronmental effects‘on

1 Class 1 piping, fittings and
companents

Stainless
steel, cast
austenitic
stainless
steel, carbon
steel with
nickel-alloy or
stainless steel
cladding,
nickel-alloy

Reactor
coolant

Cumulative
fatigue damage

Fatigue is a time-limited agmg analysis
(TLAA) to be performed for the period of
extended operation, and, for Class 1
components, environmental effects on
fatigue are to be addressed. See the
Standard Review Plan, Section 4.3
*Metal Fatigue,” for acceptable methods
for meeting the requirements of

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 requirements of
10 CFR 54.21(c)(1)(ii)).

Yes,
TLAA

,LDrams and instrument -
i lines (external surfaces):..

u [ Alry leaking. .i¢

borated water

“ldtan 3.,;* FAES

% | Chapter X

1.M10, "Boric Acid.Corrosion”:

Attachment 1
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v 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
38 Piping and components | Carbon steel | Airwith boric | Loss of material/ | Chapter XI.M10, “Boric Acid Corrosion” { No
. ¢ .-|external surfacesand’--" -:| -~ ' -, . - |acidleakage |Boricacid =~ | . = - o
bolting (Ext) corrosion

C2.2-e:~| Connected systems plplng‘ Cast.>:~2: - ;| Chemically .- | Loss of fractu "] Chapter X1.M12, “Thermal Aging ...
7 | and fittings - L ‘austenitic - treated "+ | toughness/ < Embrittlement of Cast Austenitic :

Nozzies, and safe ends- =

stainless steel

borated water -

upto 340'C
(644°F)

R LI

Thermal aging
embnttlemen

P P

Stainless Steel (CASS)"..:":

Class 1 piping. fittings and
components

Cast
austenitic
stainless steel

Reactor
coolant

Loss of fracture
toughness/
Thermal aging
embritttement

Chapter XI.M12, “Thermal Aging
Embrittlement of Cast Austenitic
Stainless Steel (CASS)

| Connacted systems pxpmg -

-~ Residual heat remov:
Core ﬂood system

Drains’ and mstrumen
linesz 3

“Nozzles and safe ends

Stainless steel

Chemlcally A2

treated. . &
borated water

upto’ 340'0; <
(644°F)’

Crack Initlatlon.x- 55

_IWC and IWD * fi

Chapter XI.M1, "ASME Sectlon XI 3
Inserwce lnspectlon Subsectlons IWB >

Chapter X1.M2; *Water Chemistry,” for *
PWR primary water in EPRI TR:105714

No

Attachmgnt 1

Class 1 piping, fittings and | Stainless Reactor Cracking Chapter XI.M1, "“ASME Section X! -
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 X1.M2, 'Water Chemlstry. for
PWR primary water in EPRI TR-105714
Proposed Changes to NUREG-1801 Mechanical Systems Tables
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v Reactor Vessel, Internals, and Reactor Coolant System

C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

Page 14 of 136

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

g .| Connected systems plplng Cast - ":: T Chemncalty Crack, mitiation -, | Monitoring and control of primary water- | Yes, plant

-] and fittings :- ; : +| treated 2, -7 .| chemistry in accordance with the . specific - -

Nozzles and safe ends

i%e AR NS SN

.{ borated water Stress corrosnon

:lup.to 340°C =7 CT:

| (easp)”

PO L AR RN PEN]

:| CASS' components that are susceptxble

gmdellnes in EPRI.TR-105714 (Rev. 3or|
"1 later revisions or update) minimize the .

" | potential of SCC, and material selectxon
- | according 1o the NUREG-0313, Rey. 2

guidelines of =0.035% C and =7.5%"-
ferrite has reduced susceptnblhty to SCC

For CASS components that do not m

etther one of the above gundehnes
plant-specmc aging management. *
program i is to be evaluated. The program
is to include’ (a). adequate lnspectton
methods to ensure detection of cracks
and (b) flaw evaluation methodology for,

to thermal aging embrittlement. = 5-7% "™

13 Class 1 piping, fnttlngs and
components

Cast
austenitic
stainless steel

Reactor Cracking
coolant

Monitoring and control of primary water
chemistry in accordance with the
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 ¢racks,
and (b) flaw evaluation methodology for
CASS components that are susceptible
to thermal aging embrittlement.

Yes. plant
specific

Attachment 1
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v Reactor Vessel, Internals, and Reactor Coolant System

C2, Reactor Coolant System and Connected Lines (Pressurized Water Reactor

Page 15 of 136

~ Small-bore pipmg. fi mgs

*.and branch connections

> less than NPS 4 in*
connected systems

.| Stress corrosuon

.| Section XI does riot requiré volumetric
. ‘examtnatlon of pipes less than NPS 4. A
‘| plant-specific destructive examination or

= |'of the piping is o be conducted to:
-|'ensure that cracking has not occurred ,

| be maintained during the penod of

'] pipe, fittings; and branch connection:
"| See Chapter XI.M32, “One-Time>:
' lnspectton for an acceptable venrcation

Structure and/or Aging Effect/ Further
Material Environment Mechanism Aging Management Program (AMP) Evaluation
’ Connected systems piping.” | Stainless: .. Chemtcatly ;-] Crack initiation - - Chapter X1.M1; "ASME Section XI , -l Yes, o,
i ' | steel, carbon and growth/: <% % | Inservice Inspectuon Subsections lWB > | parametérs

IWC, and WD " for Class 1 components
and :

Chapter X1.M2, "Water ‘Chemistry,” for -,
PWR pnmary water ln EPRI TR 105714

.e»/_.

lnspectlon ln accordance wnth ASME

a nondestructive examination (NDE) th_at
bérrmts'lns'b'e”dlen'of the Inside six'rfa'ces‘,

.

and the component intended function will:

ended operatlonf'

The'AMPs are to be augmen db
venfymg that servncecmduced weld.» "
crackmg is not occumng in the'small- -
bore piping less than NPS'4; tncluding

monitored/::
Inspected 3
and..rr i
detectton of
‘aging effects
aretobe” - -

Attachment 1
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v 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 Mataerial Environment Mechanism Aging Management Program (AMP) Evaluation
7 Class 1 piping, fittings and | Stainless steel | Reactor Crack initiation Chapter XI.M1, “ASME Section XI Yes,
branch conneclions 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 X1.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 X1 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 XI.M32, “*One-Time
Inspection” for an acceptable verification
method.
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\") 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 Mechanlsm Aging Management Program (AMP) Evaluatlon
C2.3-a - | Reactor coolant pump: -| Bowl: cast ~ ;- + { Cumulative = >~ :; | Fatigue is a time-limited aging analysis - - | Yes, - - :
C2:3.1i% | Casing - austenitic? | fatigue’ damage/ 771 (TLAA) to be performed for the period of.' TLAA: S
- Cover stam!ess steel | borated water | Fatigue " | extended operation, and, for Class 1= _ ~'| ...

C232"

; ‘steel claddrng,

CF-8or’
CF-8M,:

carbon steel
with'stainles

stainless ‘steel

up t0'340°C ¢

components. environmental effects’ on
fatigue are to be addressed. See the i
Standard Review Plan; Section 4.3*;

*Metal Fatigue,” for acceptable methods
for meeting the requirements’ of =7
A40'CFR 54.21(c)(1){i) and (ii), and f
addressing envrronmental effects'on

See Chapter X.M1 of this report for
meéting the’ requurements 0
;1110 CFR 54.21(c)(1)(iii).’

Class 1 piping, fittings and

Yes,

1 Stainless Reactor Cumulative Fatigue is a time-limited agmg analysis
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 envrronmental effects on
: - fatigue.
See Chapter X.M1 of this report for
meeting the réquirements of
10 CFR 54.21(c)(1)(iii).
- Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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Structure and/or Aging Effect/ Further
Item Component Material Environment Mechamsm Aging Management Program (AMP) Evaluauon
e N x i Momtonng and control of primary water-. No

. __Reactor coolant pum

T LT B e e

‘stamless steel

austenmc

CE-8 or~

with stalnless
steel claddmg

| Subsections IWB IWC, and IWD."

chemistry in accardance with the " :
guidelines in EPRI-TR-105714 (Rev. 3. or.
later revisions or update) minimize the . :
potentxal of SCC: and material selectio
according to the NUREG-0313; Rev. 2;
guidelines of =0.035% C and =7.5%

femte has reduced susceptlblhty to SC

either.one of the above guidelines, see
Chapter XI.M1; "ASME Section XI;

Class 1 components

Cast Reactor Cracking

Monitoring and control of primary water
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.M1, "ASME Section XI No Comment: This line added 1o
components steel, carbon | coolant Inservice Inspection, Subsections IWB, address carbon steel clad with
steel with IWC, and IWD,” for Class 1 components stainless included in NUREG-1801
stainless steel and material list but not clearly addressed
cladding by programs
Chapter XI.M2, “Water Chemistry,” for
PWR primary water in EPRI TR-105714
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Structure and/or Aging Effect/ Further
ltem Component Materlal Environment Mechanism Aging Management Program (AMP) Evaluatlon
Cast-> T Chemlcally : +.+ | Chapter X1.M1, "ASME Section XI 'x: No. 2.

Reactor coolant pump :

austemtlc

stainless steel’ b

Thermal aglng

+-| required.+

‘Inservice Inspection, Subsections W8
IWC‘and WD, Jfor Class 1’components

For pump'casmgs screenlng fo
susceptnblhty to thermal agmg |s not

23 Class 1 components

Cast
austenitic
stainless steel

Reactor
coolant

Loss of fracture
toughness/
Thermal aging
embrittiement

Chapter XI. M1 ‘ASME Sectnon XI
Inservice Inspection, Subsections IWB,
IWC, and IWD,” for Class 1 components

For pump casings and valve bodies,
screening for susceptibility to thermal
aging is not required.

No

CZ.3—d_;

’ Closure bolting .

Reactor coolant PUMP %7,

High-strength -
low-alloy steel -

Air wnh metal .

tem perature B

SA540 GrB23; | up

Cum ulatwe

o Fatigue is a time-limited aging analysis .
(TLAA) fo be performed for the period of

-} 10'CFR 54.21(c)(1)(i):" £

extended operation. See the Standard -
Reéview Plan; Section 4.3 "Métal
Fatvgue. foracceptable methods o
meetlng the’ requirements of /%

2 "

,See Chapter X.M1.of this report for:

mesting the requnrements [¢]

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
T (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
R meeting the requirements of
10 CFER 54.21(c)(1)(iii).
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i

Tl .,

or steam up to | -
{| 340°C (644°F) | i35

Structure and/or Aging Effect/ Further
Component Material Environment Mechanism Aging Management Program (AMP) Evaluatlon
3 Reactor coolant pum -1} High=strength - | Air; Ieaklng =¥} Cr : : i :
, low-alioy.steel - { che ;
SA540 GrB23, 2
SA193 GrB7:* | borated water .

Hrgh-strength
low-alloy
steel,
stainless steel

Air with boric
acid and
steam
leakage (Ext)

Cracking

Chapter XI M18, “Bolting Integrity”

;2| High-strength.:

low-alloy steel*
SAS540 Gr823 7

*| 340°C.(644°F)

Air, leaklng

or steam up to

%1 Loss of material/ -

Borrc acnd

Chapter XI1.M10, *Boric Acid Corrosion

Piping and components

Carbon steel

Loss of material/

Chapter X\.M10, “Boric Acid Corrosion”

‘| SA193 GrB7- =

(644°F) %

Air with boric No
external surfaces and acid leakage | Boric acid
bolting (Ext) corrosion
;=| Reactor.coolant pump .| High-strength-. { Air. with metal - Loss of preload/s:: | Chapter. X1.M18, “Bolting Integrity?
- Cl | low-alloy steel temperature 7% | Stress relaxati by
SA540 GrB23; | up to 340° K T

Loss of preload

Closure bolting High-strength | Air with boric Chapter XI M18, “Bolting |ntegnty No
low-alloy acid and
steel, steam
stainless steel | leakage (Ext)
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 31512004
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Structure and/or Aging Effect/ S Further
ltem Component Materlal Environment Mechanism _Aging Management PrograMAMP) Evaluation
C}Z.fa | Valves (check, control,.+ : | Castz: v~ Chemlcally .| Cumulative;, - .-~ | Fatigue is a time-limited aging analysis; - | Yes, :

hand, motor operated;: 4
relief, and containment
lsolatlon)

s austemtxc e

stainless stesl

“*| treated -7,

borated water‘

‘up to 349°C o

7| fatigue damage

Fatigue®~;

-1.10 CFR §4.21(c){1){iii). -

Review Plan; Section 4.3 "Métal 5
Fatigue,: for. acceptable methods fo
meeting the requirements of *:%- "

See’ ChapterX M1 of thus report ‘for
meeting the requnrements of

(TLAA) to be performed for the périod of - |
.exterided operation. See the Stangiard

1 Class 1 plpmg, flttings and Stainless Reactor Cumulative - Fatigue is a time-limited agmg analys:s Yes,
components - steel, cast coolant fatigue damage (TLAA) to be performed for the period of | TLAA
AR 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
fatlgue ot
See Chapterx M1 of this report for
meeting the requirements of
10 CFR 54.21(c){(1)(iil).
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v Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor
Structure and/or Aging Effect/ Further
Mechanism Aging Management Program (AMP) Evaluation

Item Component

Material

Environment

. Chemlcally"
- treatedsu ;

~|upto 340°C

borated water :

e 3

Crack initiation-

| Monitoring and.control of primary wate
,chemlstry in accordance with the ;.
guxdelmes in EPRITR-105714 (Rev 3or
later revisions or. update) minimize the :
potential of SCC, and material selection:
according to the NUREG-0313, Rev: 27

guidelines of =0.035% C and =7.5% -.

P AR S T G A £

Subsections IWB; IWC, and IWD, "

ferite has, r_eﬂ?%ed susv,ceptipi,lity to. SCC

For, CASS components that do not meet *
either one ‘of the above gundelmes, sees
:| Chapter XI.M1, “ASME Section XI,- s

'Ng-.;hn'a tne

(PN RN LoeLea

36 Class 1 components

Cast
austenitic
stainless steel

Reactor

coolant

Cracking '

Monitoring and control of primary water
chemistry in accordance with the

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.”

4-c*:| Valves (check, control,
;| hand; motor operated

refief; gnd containment

;| Loss of fracture -
7= | toughness/ Fz
r ‘Thermal aging «’r

L embnt}_lement

Chapter. XI,M1,-"ASME Section XI -:
4 Inservice lnspectxon, Subsectlons IW,B
IWC and IWD’ for Class. 1

For valve body. screemng fo
susceptibility to thermal aging_is not:
required T E A A
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v 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
23 Class 1 components Cast Reactor Loss of fracture Chapter XI.M1, "ASME Section Xi No
.- e 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
aging is not required.

C2.4d .

| low-alloy -

ngh-strength‘

‘steelt

,‘ stamleés steel

Alr.with metal
temperature;
up to 340°C -
(644°F)~

-~ | Fatigue is a time-limited aging analysis=*:|.
| (TLAA) to be pérformed for the period of
‘| extended operation: See the Standard

| Review Plan, Section 4.3 Metal*~

. Fatlgue, for acceptable methods fo
‘meeting the requirements of .\

|10 CFR 54. 21(c)(1)(|) and’ (u)

110 CFR5421(c)(1)(In) 17

1 Class 1 pxpmg, f ttmgs and '
components

Stainless
steel, carbon
steel .

System
temperature
up to 340°C
(644°F)

Cumulative
fatigue damage

Fatigue is a time-limited agmg analysis
(TLAA) to be performed for the period of
extended operation, See the Standard
Review Plan, Section 4.3 “Metal
Fatigue,” for acceptable methods for
meeting the requirements of

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

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

N ngh-strength

Air, leaking - -

‘chemicall
treated -
borated water-

5| or'steam:-

Crack Initlatlon b

Ckaékingif_ R

PRSI L

Chapter XI.M18,.“Bolting Integrity”

Attachment 1

Proposed Changes to NUREG-1801 Mechanical Systems Tables

31512004




DRAFT RCS Table Changes Page 24 of 136
v 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
26 Closure bolting High-strength | Air with boric | Cracking Chapter X1.M18, “Boiting Integrity” No
low-alloy acid and
steel, steam
stainless steel | leakage (Ext)
.| High-strength - | Air, leaking: =;-} Loss gf material/ -

‘ treated :
borated water” ¢

Piping and components

Carbon steel

Loss of matenal/

- |'steel,
| stainless steel

low-alloy

Air with boric
external surfaces and acid leakage | Boric acid
bolting (Ext) corrosion
‘| Valves ;- iy :".| High-strength - | Air. with metal:.| Loss of preload/;-

Stress relaxatio

Closure bolting

High-strength | Air with bonc
low-alloy acid and
steel, steam
stainless steel Ieakaj;e (Ext)

Loss of preload

Chapter X1.M18, “Bolting Integrity”

+,| Pressurizer -,

-] Low-alloy

290-34'3°c~,

{554:650°F).

: Cumulahve

;| Fatigue is a time-limited aging analysis .~
(T LAA) to be performed for. the penod of )
: extended operation, ‘and, for Class 17

‘components, env:ronmental effects or
fatigue are to be addressed. See the:
Standard Review Plan, Section 4.3
*Metal Fatigue,” for acceptable m

| for meeting the requnrements of ¥
10 CFR 54. 21(c)(1)(i) and. (u), and for
tal

fatngue

: _See Chapter X.M1 of this’ report for.
, meeting the requiremen

10 CFR 54.21(c)(1)(iii).
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v 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 Reactor Cumulative Fatigue is a time-limited aging analysis | Yes,
. components " T|steef,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).
‘| Pressurizer. v v 4ls Low-alloy: /| Airyleaking:.;: | Loss of material/".- | Chapter XI.M10, "Boric"
*: Shellhedds (outer, steel=: chemically’%: - [ Boric-acid <5 SRS T A
‘stirfaces) AT treated -7, | corroslon of =, -
borated wafer':{ external surfaces
or'steam up'to
o LR e 3 AT el | B40°C (B44°F) |5k L N Rl AR L AR TR o | T
38 Piping and components Carbon steel | Air with boric | Loss of material/l | Chapter X1.M10, “Boric Acid Corrosion” | No
external surfaces and ' | acid leakage } Boric acid ) . o } o
holting (Ext) corrosion
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables
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v 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.. - | Low-allay-~:~| Chemically~:| Crack initiation ' | Chapter X1.M1, "ASME Section X1t # No,

12 Shellhead steel with type. | treated 171 d growth -| Inservice Inspection, Subsections, IWB, i

- S 308, 308L, or- | borated water’,| Stress ¢ IWC,’and IWD," for.Class 1 components.

309 stainless - orsaturated ing, cycli
7| steam’. "k

| 200-343°C
[ (584-650°F

Qrapl@s m the pressunzer claddmg could
propagate from cyclic loading into e’
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 penodlcally
inspected as pan of the ISI program, the
'eXistmg AMP is adequate for managmg

oM SRS inn A e R R the effect of | pressurizer clad cracking. |-’
36 Pressunzer components Carbon steel Reactor Crackmg/ 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-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 ISl program, the
existing AMP is adequate for managing
the effect of pressurizer clad cracking.
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\Y Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

Structure andl/or Aging Effect/ Further
Item Component Material Environment Mechanlsm Aging Management Program (AMP) | Evaluation
C2.5-d ;| Pressurizer; - 2 R Chemlcallytr;‘*;- Cumulative:... .:- | Fatigue is a time-limited aging analysis -, |
'C2.5.2° ine'r “HHroated - ' "1 (TLAA) to be performed for the period of | TL 3
borated wat extended operation, and, for Class:1 -
or'saturated components; environmental effects on
steam = fatigue are to be addressed: See'the
290-343°C: Standard Review Plan; Section 4.3
(554-650°F) *Metal Fatigue,” for acceptablé methods
for meating the requirementsof.::
10 CFR 54, 21(c)(1)(|) and (ii); and for
'addressing enwronm ental effects on

ste
stalnlesssteel
i i et ‘See Chapter. X.M1-of this report fo
-+ | meeting the requiremeéntsof
. S il e s RS SN P R . X . <711 10 CFR 54.21(c)(1)(ii))."*: RICATONES
1 Class 1 piping, fittings and | Stainless Reactor Cumulative Fatigue is a time-limited aging analysls 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 o addressing environmental effects on
fattgue

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

Material

Environment

Aging Effect/
Mechanism

Aging Management Program (AMP)

Further
Evaluatlon

-} Carbon steel

stainless steel.| -

Chemically .z

Cumulative ;-

! -for meetlng the requrrements of
;10 CFR 54. 21(c)(1)(|) and (u) and fo
tal

! { meeting the requxrements of o
“{ 10 CFR 54.21(c)(1)(iii)." -

;| extended operatlon, and for Class 1*5
. | components, environmental effects on
o fatigue are to be addressed See mav

See Chapter X.M1.of this report for-.

1 Class 1 piping, fittings and

Stainless

Cumulative

Fatigue is a time-limited aging analysis

Yes,

Reactor
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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v 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 Matertal Environment Mechanism Aging Management Program (AMP) | Evaluation
Yes, . :

C2.5+.: Pressurizer, - 4201, | Thermal: =, oo Chemlcally < | Cumutative:.: "| Fatigue is a time-limited aging analysis--
: | sleeves: a"oy - : ol (TLAA) to be performed for the period of:
) exterided operation,’and, for Class 1; -
components; environmental effects on
i fatigue are to be addressed. See the:'

-7] 290-343°C* Standard Review Plan, Section 4.3
(554-650°F) ™ "Metal Fatigue,” for acceptable methods :
for meeting the requirements of ,:. N
"10°CFR54.21(c)(1)(i)"and (ii); and for'
addressmg envnronmental effects on
fatlgu -

See Chapter X.M1 of this report for -
-] meeting the’ requtrements 0
|10 CFR 54.21(c)(1)(iii).

1 Class 1 piping, fittings and | Stainless Reactor Cumulative Fatigue is a time-limited aging analysus 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 o T Standard Review Plan, Section 4.3
nickel-alloy or o . *Metal Fatigue,” for acceptable methods
stainless steel S - for meeting the requirements of -
cladding, ’ T 10 CFR 54.21(¢)(1)(i) and (ii}, and for
nickel-alioy 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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Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluatlon
C2.5-g - | Pressurizer” = - | Carbon stee . Chemncally—w- Crack initiation 2:#+| Chapter. XL.M1; “ASME Section Xi Noff‘
C2.5.2::1 Spray line nozzle., or Jow-alloy.:::;| treated:x =i | and ‘growth/: -| Inservice Inspectxon, Subsections lWB TS

C2.5.3:%|. Sur
€256

ge line nozzle .~ -*
lnstrument penetratlons

steel with.

stainless sieel

‘cladding; or -
_stamless steel,

. | borated water

or saturated
steam™. "
290-343'10 p
(554-650°F)

2 'crackmg

Stress corresion,

7

: Chapteer M2, ‘Water Chemlstry. for

PWR pnmary water in EPRI TR-1 05714

‘ Cracks m the pressunzer claddmg could

propagate from cyclic loading into the -
ferrite base metal and weld metal
However. because the weld metal 77

.| between the surge nozzle and the vessel '

lower head is sub;ected to the. maxmum ;
stress cycles and the area is penodlcally
inspected as part of the IS program, the

| existing AMP s adequate for, managmg~
-| the effect of pressurizer clad crackmg

IWC;and IWD," forClass1components ?'~,A '
; and» 3o

36 Pressurizer components

Carbon steel

with stainless
steel or
nickel-alloy
cladding; or
stainless steel

Reactor
coolant

Cracking/
Stress corrosion
cracking, cyclic
loading

Chapter X1.M1, “ASME Section XI
Inservice Inspection, Subsections IWB,
IWC, and IWD,” for Class 1 components
and

Chapter XI.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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RCS Table Changes

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

Page 31 of 136

Structure andl/or Aging Effect/ Further
ltem Component Material Environment Mechanism Aging Management Program (AMP) Evaluatlon
Pressurizer::-: 757,74 Stainless steel [ Chemically. . | Ghapter XI.M1; "ASME Section XI :-..:= | No- ;= ~

*'Safe ands’

“Hreated "=
-| borated water*
.| or saturated
;| steam.
'1290-343°C
"] (554-650°F) -

N3

WC, ‘and IWD,”

Chapter XI M2 ,Water Chemistry,” for =7

“| Inservice lnspectlon : Subsections IWB !
for Class’1 components®

~| PWR primary water in EPRI.TR-1 05714 -

36

Class 1 piping, fittings and
components

Stainless
steel, carbon
steel with
stainless steel
or nickel-alloy
cladding”

Reactor
coolant

Cracklng

Chapter XI.M1, “ASME Section XI|
Inservice lnspectlon Subsections IWB,
IWC, and IWD," for Class 1 components
and

Chapter X1.M2, “Water Chemistry,” for
PWR primary water in EPRI TR-105714

st | Pressurnizer ), /(..

+ Surge line nozzle

stainless stee!:

‘| treated =

borated water.

: up to'340°C 5|
| (6aa?

Momtonng and control of primary | water
chemistry in‘accordance with the ™
- | guidelines in EPRI TR-105714 (Rev. 3or
‘| latér revisions or. update) finimize the
potential of SCC, and 'material selection
‘according to the NUREG-0313,'Rev.'2"
guldelines of =0.035% C and =7.5%
femte has reduced susceptnbuluty to SCC

either one of the above guidelines;” a-
: plant-specrr ¢ aging management
- program is to be'evaluated:.The’ program
/| Is to include (a) adequate Inspection :

‘methods to"ensure detection of cracks 2
and (b) flaw evaluation methodology for '
{CASS components thatare susceptlble
. | to thermal aging émbrittlement.: - ;

For. cASS ‘components hat do hot meet -

Attachment 1 ]
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v Reactor Vessel, Internals, and Reactor Coolant System
C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor
Structure andlor Aging Effect/ Further
ltem 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 embrittiement.

.stamless steel

2| (554:650°F) -

Chemically:’ :

A plant-§pec|f ic aging managemen
program Is to be evaluated

o |.Yes, plant .

12

Pressurizer

Crackmg/

Nickel-alloy, | Reactor 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
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/512004
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\") 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
i | Pressurizer: . ¢ voepix oo P Chemlcally | Crack initiation :--2 | Chapter X1.M1, “ASME Section XI.-.. :::]| Yes;i. - 5
Instrument penetratlons treated: ~|'and growth/ : Inservice lnspectlon - Subsections IWB an AMP for
borated water Primary water . IWC/and IWD," for Class .1 components PWSCCof .
[ : Y Chapter XI.M2, “Water Chemistry,” for-: *| Inconel 182"
v PWR marywater in EPRI TR 105714 weld Is to'be-
290-343?0- ) i) | evaluated .

(554-650°F)

the applicant is to provide a plant-:+;
specific AMP or pammpate in mdustry

programs to determine appropnate AMP

| for PWSCC ‘of Inconel-182 weld.

14 Class 1 fnttmgs and Nickel-alloy Reactor Cracking Chapter XI.M1, “ASME Section Xl Yes,
components C coolant - ’ Inservice Inspection, Subsections IWB, | AMP for
C 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.

austenitic’
'stainlesssteel

slor saturated

Chemlcal
treated - :

borated water Thermal aging:
= Vembnttlement

| Loss of fractures..-

Chapger X1L.M12, “Thermal Aging .

Attachment 1
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steam-

290- 343"C
S k B | (554-850°F) 7|t o B : ML
24 Class 1 piping, fittings and | Cast Reactor Loss of fracture Chapter XI. M12 “Thermal Aglng No

components austenitic coolant toughness/ Embrittlement of Cast Austenitic
o stainless steel | - Thermal aging Stainless Steel (CASS)”™ -
- embrittiement - : -
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RCS Table Changes

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

Page 34 of 136

Structure and/or Aging Effect/ Further
ltem Component Material Environment Mechanism Aging Management Program (AMP) | Evaluation
C2.5-m | Pressurizer~ -+ e Low-alloyr.;-‘: - Chemncally Crack lmtlaUOn- | Chapter XI1.M1, “ASME Section XI| - |No
C2.5.8.~ 'Manwayand flanges“ -] steel with type .| treated- .. and growth/-: =57 | Inservice Inspectnon, Subsections IWB, |© - -
. B .+ 1308, 308L, or: | borated, water Stress corrosnon " 1IWC, and lWD for Class 1 components
. |309 stamless orsaturated -| cracking, pnmary .and - } ;
: steel claddmg. steam’”. " . |water stress’”
or: T 290-343"C X osno crack ng Chapteer M2, 'WalerChemlstry, for-
o ' alloy 82 or. (554-650°F) PWR pnmarywater in EP 0§7,1A;
P AR S SRR S el E ¥ 7 claddmg WL % - AR
36 Class 1 piping, fittings and | Stainless Reactor Cracking Chapter XI M1 “ASME Sectnon 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 X1.M2, “Water Chemistry,” for
PWR primary water in EPRI TR- 105714
C2.5-n | Pressurizer ;2% High-strength | Air, leaking - -+ |. N 8,
Jow-alloy steel: i and growthl &

C2.59:

or steam up to’

- 1340°C (644°F) |*-**

Stress corrosion

26 Closure bolting

High-strength

Cracking

Chapter XI1.M18, “Bolting Integrity”

No

Air with boric

low-alloy acid and

steel, steam

stainless steel leakage (Ext)
C2.5-0;,-| Pressurizer. ., 2, ; Alir; leaking &= | Loss of material/ .M10, "Baric Acid Corrosion™-
C2.5.8 " Manway.and flanges” “o: - | chemically. - Boric acnd._ 2

High-strength- | treated -7 co[[qs;oh,_of.

low-alloy steel, | borated, ater t

“{or'steam'up to.

. 340°C (644°F) | D _ :

38 Piping and components Carbon steel | Air with boric Loss of material/ Chapter X1.M10, “Boric Acid Corrosnon" No
external surfaces and acid leakage | Boric acid
bolting (Ext) corrosion

Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/512004
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v 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-p: | Pressurizer ;. -~ - | High-strength , | Air, leaking - - | Loss of preload/ .- | Chapter XI.M18; "Bolting Integrity” . No. .
[ ‘| chemicall Strass relaxatiori™” |+ *; A E
treated”
borated water

orsteam up to |
i| 340°C (644°F) | -

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)

0275-q== Pressurizer. . i = | Alloy 600 or.: Chemlcally 3 Cumulatlve -+ | Fatigue is a time-limited aging analysis ‘| Yes, -

» Heater sheaths and _ austemﬁc treated . ::" [ | fatigue’ (TLAA) to be performed for the period of .
“'sleeves : borated water FatvgueM extended operatlon “and; for Class: 1:
Sy componeénts; envifonmental effects on
fatigue are to be addressed. See the
‘Standard Review Plan; Section 4.3
“Metal Fatigus,” for acceptable method
for meeting the requirements of 32
;10 CFR 54.21(c)(1)(i) and (ii); and for.,
addressmg environmental effects on

S’eE Chapter X.M1 of this report for "
‘meeting thé requirements of

5110 CFR 54.21(c)(1)(iil). "<

Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables ‘ 31512004
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RCS Table Changes

" Reactor Vessel, Internals, and Reactor Coolant System

C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

Page 36 of 136

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).
C2.5-r- - | Pressurizer: ; ~ | Austenitic_:- ... |. ->1| Chapter XI.M1, "ASME Section X] .- .
stainless steel’ | inservice Inspechon Subsectuons IWB/:
W

C2.5.10,

: ‘,Chapxer X\, M2, “Waer Chemnstry. for. 33
1| PWR primary' water in EPRI.TR-1057.14% |-

Class 1 piping, fittings and

Stainless

Reactor

Cracking

36 Chapter XI1.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
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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RCS Table Changes

v Reactor Vessel, Internals, and Reactor Coolant System

C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

Page 37 of 136

Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanlsm Aging Management Program (AMP) Evaluatlon
C2.5-s+| Pressurizer . Alloy 600.; 3, | Chemically s~ - Crack initiation -~ | Chapter XI.M1,:"ASME Section XI . Yes, . &
C2.5.10:|: ‘Heatersheaths and treated - ;%47 | Inservice Inspection; Subsections IWB AMP for
a borated water IWC,'and (WD, for Class 1 components PWSCC of
) up t0'340°C 77| 'Chapteer M2; 'Water Chemistry,” for:~: | Inconel 182"
(644°F).. : i ‘._' weld is to'be
AT evaluated:

t}}e applicant is to provide a'plant- . /.0,
specific AMP or, participate in'industry:-:

programs to determine appropnate AMi’ -
~ | for PWSCC of Inconel 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 1 components, | PWSCC of
Chapter X1.M2, *Water Chemistry,” for .. | Inconel 182.
PWR primary water in EPRI TR- 105714 weld is to be
and evaluated
E 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~t Carbon stesl,;, A|r with metal.| Cumulative .= | Fatigue is a time-limited aging analysis :. ;
fow-alloy steel temperaturesi— fatiguie damage (TLAA) to be performed for. the period of

‘exténdéd operation: See the Standard

/| 10°CFR 54.21(c)(1).- 7!

Review Plan, Section 4.3 "Metal .t
Fatigue,” for ‘acceptable’ meth d
méeting the requnrements 0
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RCS Table Changes

v Reactor Vessel, Internals, and Reactor Coolant System

C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor

Page 38 of 136

Structure and/or Aging Effect/ Further
Iltem 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 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

Pressunzer_

"| Carbon steel

Air; =
leaklng it

'chemlcally» :
treated- ;"

borated water; :~

.} Loss of material/.;.
Boric acid

10 CFR 54.21(c)(1)(iii).
Chapter XI.M10, "Bori

38

Piping and components

Loss of matenaV

Carbon steel | Air with boric Chapter XI.M10, “Boric Acid Corrosion” [No
external surfaces and acid leakage | Boric acid
bolting (Ext) corrosion
-§ Carbon steel,”s Crack initiation - 7+>| Chapter XI.M1, "ASME Section X'~

| Bressurizer; . -
|

steelf

; talnl

Yol
MULIR T e

Air

- 7C>ychc loading 5z

Inservice' lnspectxon Subsechons IWB, ;
IWC; and IWD,” for Class 1 components”

41 Class 1 piping, ﬁttlngs and Stalnless System Cracking Chapter XI.M1, “ASME Section XI
components steel, carbon |temperature Inservice Inspection, Subsections IWB,
steel up to 340°C IWC, and IWD,” for Class 1 components
(644°F)

.| Carbon steel,:: |,
i stamless steel

1| Gumulative;:::

iy

‘Fatlgue, “for acceptable methods for .
: | meeting the. reqmrements of
=140 CFR.54:21(c)(1) 3 =0T 5T

[Fatigue is a time-limited aging analysis....
| (TLAA) 1o be performed for the period of -
;| extended operation: See the Standard

Rewew Plan,Section 4. 3! *Metal"

Attachment 1
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v Reactor Vessel, Internals, and Reactor Coolant System
C2, Reactor Coolant System and Connected Lines (Pressurized Water Reactor
Structure and/or Aging Effect/ Further
Item ] Material Environment Mechanism Aging Management Program (AMP) | Evaluation
1 Class 1 piping, ﬁttlngs 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).
Pressunzer relief tank ;.- -1« | Cumulative - 1] Fatigue is a time-limited aging analys:s | Yes; -4

‘stainless” steel
claddi

/| treated 17
borated water

- at 93°C
| (200°F

.| fatigue | dama e/

Fatngue

(TLAA) to be performed for the period of
extended operation: See the Standard

‘Review Plan, Section 4.3 "Metal -
.Fatlgue. for acceptable methods fo

meeting the requsrements of -
23 ;

meeting the requirements of -
10 CFR 54.21(c)(1)(iil). #.7

Yes,

1 General piping and Carbon steel | Treated Cumulative Fatigue is a time-limited aging analysis
components with type 304 | borated water | fatigue damage (TLAA) to be performed for the period of | TLAA
S : stainless steel | > 270°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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RCS Table Changes

Page 40 of 136

v 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 Envnronment Mechanism Aging Management Program (AMP) | Evaluation
Pressurizer relief tank™ Carbon steel+| Air, Loss of material/-.- CheptenXl.Mj0.‘;Boric‘Aq§q Corrosion™:"{ No:: -
: ! Boncacnd A B R

Tank shell and head
(

| (200°F)

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

Pressunzer relief tank-%

Carbon steel.: ik
wntt_w type 3047'-

treated e
borated

.Crack initiation

Chapter XI.M1, “ASME Section X|+:
Inservice lnspectxon. Subsections W lWB

Chapter XI.M2, *Water Chemistry,’ for

PWR primary water in EPRI-TR-105714:-{.

36

General plpmg, fttmgs and

Stamless Treated Chapter XI.M1, “ASME Section XI| 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 XI1.M2, “Water Chemistry," for
PWR primary water in EPRI TR-105714
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/12004
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1\ Reactor Vessel, Internals, and Reactor Coolant System
D1. Steam Generator (Recirculating)

(Later

[\ Reactor Vessel, Internals, and Reactor Coolant System
: D2. Steam Generator (Once-Through) ’ ‘ '

(Later

Aigachrﬁer{t1 o . Proposed Changes to NUREG-1801 _MAech‘anica| Systems Tables |
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Engineered Safety Features
A. Containment Spray System

Pressurized Water Reactor

ESF Systems Table Changes

Page

42 of 136

mrscellaneous items +

iFlow orifice/elements”
Temperature elements

treated:. .+,

Y19 .

: PWR primary water in EPRI TR~105714"

Structure and/or Aging Effect/ Further
Component Material | Environment Mechanism Aging Management Program (AMP) | Evaluation
Piping, fittings and ;.. Stamless : Chemlcally' ;| Crack injtiation ==, ChapterXI M2."-Water Chemistry,” forz By T

era
v

;% | treated x
‘| borated water=| :

leakmg
chemicall

Loss of. matenall 3

Bonc acud £

ndicators® i3 Zhris. ‘(200°FL : SRR TN gt
15 General piping and Stainless | Treated Cracking Chapter X1.M2, *Water Chemistry,” for No
components steel borated water PWR primary water in EPRI TR-105714
> 140°F

“Boric Acid Corrosion®.;
4 e T H

Pnptng and components
external surfaces and bolting

Air with boric
acid leakage
(Ext)

Boric acid
corrosion

Loss of material/

Chapter XI.M10, “Boric Acid Corrosron"

Crack injtiation.
and growthl,

- ~nl

Stress co osnon

| Chapter X1.M2, Water Chemistry,” for...

PWR primary water.in EPRI TR-105714

_\Headers and spray, nozles :

: program

g . (200°F)'- 2 a2 Rk
15 General piping and Stainless | Treated Cracking Chapter X1.M2, “Water Chemistry,” for No
components steel borated water PWR primary water in EPRI TR-105714
| Loss.of ma,t_erial_l;': A plant-specnf C aging, management | Yes, plant ..

o be evalu ited.

e.ﬁc_

3 Piping and components internal | Carbon Air - indoor Loss of matenal A plant-specific aging management Yes, plant
surfaces steel (int) program is to be evaluated. specific
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 31512004
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component specific program is
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\' Engineered Safety Features

A. Containment Spray System

ESF Systems Table Changes

Pressurized Water Reactor

Page 43 of 136

Structure andlor Aging Effect/ Further

Item Component Material | Environment Mechanism Aging Management Program (AMP) | Evaluation
3 Piping and components Carbon Air - indoor Loss of materia| A plant-specific aging management Yes, plant
0701t external surfaces and bolting = | steel < -7 [ {Ext):t - 1ol “ | program is {o be evaluated. specific

Stainless
steel

Chemlcally Vi

‘cracklng

Crack mltiatlon
‘and ‘growth/ ™~ =,
" | Stress' corrosfon 3

PWR’prima

:| Chapter XI.M2, "Water Chemistry,™for-
ary water in EPRI TR-1 05714 3

-|No:-

General piping'and-“' —

components‘ oo s

Stainless
steel

Treated
borated water

> 140°F

~ | Chapter XIM2, “Water Chemistry. for
PWR primary water in EPRl TR-1 05714

No‘: -

:Carbo

[ Chapter XIM10,

Te

"Bonc Acrd Corrosn

T Piping and components

‘ Car-bon‘ )

Air with boric

Loss of matenal/

cﬁa;siéE X1.M1 0,"‘Boric Acid Corroslon
external surfaces and bolting steel acld leakage | Boric acid ° ‘
(Ext) . | corrosion.

No

Vatves (hand control check
motor-operated and*’
containment lsolation) in
‘containment spray system
“ Body and bonnet:

,Starn!ess e

borated wate

15 Generalrpiping and Statnless Treated Cracking Chapter XI M2 “Water Chemlstry. for 4 Nc
' components steel borated water | . PWR primary water in EPRI TR-105714 .
T T >140°F SRR : o )

motor-operated, and ™3
containment isolation) in

containment spray system

*| Ay
3 leakmg

:| treated

chemically

| borated water

Loss of matenat
Boric acnd
corrosion <5

Chapter XIM10, “Boric Acid Corosw

Attachment 1
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\ 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
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
x| Valves (hand, control and - Air *| Loss of material/ ;| A; plant—specuf C aging management . Yes, plant .
*| containment isolation}) in by i : d. specific -

headers and spray nozzles :
| :Body and bonnet’.s

Yes, plant

Piping and components internal | Carbon Air — indoor Loss of material | A plant-specific aging management
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
;| Valves (hand;.control an Air, | .| Loss of material/.:- | Chapter X1.M10, “Boric Acid Corrosion” | No:

Boric acid

boratedhwater~ B

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

17 A Piping and components

Carbon

Loss of material/

Air with boric Chapter XI1.M10, “Boric Acid Corrosion” |No
external surfaces and bolting steel acid leakage | Boric acid
Ext) corrosion

; ,Contammentspray heat 3

|- Bonnet/cover
;;,Tubm
Shell.

Carbon kv
g

Chemically

Loss of material/: ;
General and

[ Comment: Aging effects for parts

not covered in the next two lines are
covered by the general entries

| elsewhere in this table.

other side
12 Heat exchanger sheli side Carbon Raw water Loss of material Chapter X1.M20, “Open-Cycle Cooling No
components steel Water System”
12 Heat exchanger shell side Stainless | Raw water Loss of material Chapter X1.M20, “Open-Cycle Cooling No
components steel Water System®
Proposed Changes to NUREG-1801 Mechanical Systems Tables 31512004
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Comment: This includes shell side
of tubes. Tube side of Hx will be

| stainless in treated borated water
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Vv Engineered Safety Features

A. Containment Spray System

Pressurized Water Reactor

ESF Systems Table Changes

Page 45 of 136

Structure and/or
Component

Materlal

Envlronment

Aging Effect/
Mechanism

Aging Management Program (AMP)

Further
Evaluation

-:{ Containment spray heat: .

has BAY e

water) onthe
‘other side®

Buildup of Eeggeit{

Bi6fo'0lmg

Chapter XI.M20,; Open-CycIe Coohng .

Heat exchanger tubes

Cﬁaprer XI.M20. “Open-c“.‘)rcle-beoling'

- 1 Comment: Not clear why carbon
steel used for tubes which would see
borated water.

12 Stainless | Raw water
‘ (serviced by open-cycle cooling | steel - Water System®
water) - B
12 Heat exchanger tubes Stainless | Treated ;Foulrng ________ Chapter X1.M20, ‘Open-Cyt_:le ppglrng _|No _____. - - -~ | Comment: Fouling on treated water
: (serviced by open-cycle cooling | steel borated water Water System : side is assumed to be managed by
water) heat transfer monitoring of OCCW

Contalnment  spray heat .7

cycle cooling'water).

: Bonnetfcover
AL6.4
13 Heat exchanger shell srde Carbon - Treated Water Loss of material Chapter XI1.M21, “Closed-Cycle Cooling. | No
components steel ) Water System” .
13 Heat exchanger shell side Stainless | Treated water | Loss of material Chapter X1.M21, "Closed-Cycle Cooling | No
) components steel Water System”

.Contelnment spray heat

‘| Alr, leaking -

‘chemlcally

Loss. of matenal/

Chapter XI.M10

!‘Boric'Agid Corrosion”

Piping and components

‘ Arr with boric

Loss of material/

Chapter XI;M1 0, “Boric Acid Corrosion”

1'.1 . . No
external surfaces and bolting steel acid leakage | Boric acid
‘ : (Ext) corrosion

Attachment 1 . Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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Vv Engineered Safety Features
B. Standby Gas Treatment Systems (Boiling Water Reactor)
Structure and/or Aging Effect/ Further
Item Component Materlal Envaronment Mechanism

Loss of material/ -
General corrosion’

Aging Management Program (AMP) Evaluatlon
A plant-specific aging management A g

Yes, plant

Piping and components internal | Carbon Condensation | Loss of material A plant-specific aging management
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 boltmg steel (Ext) program is to be evaluated. specific
B.1: y Ela§tome(f Internal: ; #| Hardening and A plant-specific aging manag it
B.1. ©occasional loss of strengt
B | exposure to Elastome

7 Elastomer seals Elastomer Condensatlon 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

Loss of material/~ -

environment :

A plant-specxf C aging mana ement
gram.is to be evaluated.

Attachment 1

Proposed Changes to NUREG-1801 Mechanical Systems Tables

3/5/2004



DRAFT ESF Systems Table Changes Page 47 of 136
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 boltmg steel (Ext) program is to be evaluated. specific
i Fiters oo f v v - .Elastomers Occasional.,::; | Hardening and A plant—specn” ic aging managemen -

o Elastomer sea|s

*[and'simitar { moistair:
+{ materialg) |-k

* | exposure to loss’of strengthl

:| Elastomer.:

program is to be evaluated.:

Tt ¥ SR B > | degradation™ L e T T e T i R L
7 Elastomer seals Elastomer Condensation Change in A plant-specific aging management Yes, plant
. materiai program is to be evaiuated. specific
properties
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables

3/5/2004
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ESF Systems Table Changes

Engineered Safety Features
C. Containment Isolation Components

Page 48 of 136

Structure and/or Aging Effect/ Further
Component Material Environment Mechanism Aging Management Program (AMP) Evaluation
41| Carbon steel Inside: 7| Loss of material/> | A plant-specific agmg management syeei)Yes, plant ¢ :

water, IquId a7
waste. outsxde

ambient air =2

General pitting,

influgnced 1
corroswn an
biofouling i

mfluenced corrosnon'

Plpmg

Carbon steel

A plant-specific aging management

Yes, plant

and components Treated water | Loss of material
internai 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
| A plant-specific aging management 3, - -| Yes, plant -

| ambient air: -

:| corrosion and.

iolo
mﬂuenced R

.:

biofouling

program is to be evaluated See IN 8

and components Stainless

Loss of matenal

A plant-specific aging management

Yes, plant

Pnplng Treated water
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.
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/512004

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 hquid
environments in systems with
containment penetrations that are
otherwise out of scope. Outside
surface of stainiess not covered since
NUREG-1801 typically ignores
stainiess in air or condensation.
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\) Engineered Safety Features
D1. Emergency Core Cooling System (Pressurized Water Reactor)
Structure and/or Aging Effect/ Further
Component Material Envlronment Mechanlsm Aging Management Program (AMP) Evaluation
| Piping and fittings s -« > .20 R

*:Core flood system.
‘Resldual heat removal o
‘t'shutdown coohng L

. +{ - High-pressure’ safety injectlon

:; - Spent fuel pool cooling -
-1 - lines to'emergency sump::

liand volume control system’,

4., Low-pressure safety injection:
1| Connecting lines to chemical’

. Stainless"f znhem

"- .Chapter XI.M2; "Water. Chemlstry, .for.
PRI TR-1 14

PWR pnmary water in

anz

Treated

General piping and Cracking Chapter X1.M2, "Water Chemistry,” for No
components steel borated water PWR primary water in EPRI TR-105714

. : : S 140°F

D1 =+, | Loss of fracture ™| Chapter XI.M12,:“Thermal Aging 5+:5+-;

D1. | toughness/ - Embrittlement of Cast Austenltlc el

D1, ‘| Thermal aging ',Staln Steel (CASS); .+

o) -| embritiement -

D1.

D1.

D1

D1. Spent fuel pool .cooling ::
RIS “lines to emergency sump . 4
11 General piping and Cast Treated Loss of fracture Chapter XI.M12, “Thermal Aging No
s components austenitic borated water {toughness/ Embrittiement of Cast Austenitic
. stainless > 482°F Thermal aging Stainless Steel (CASS)”
steel embnttlement
“ _Plplng and fittings: <~ -1 Stainless .| Fatigue is a time-limited aging analysis:-- | Yes$;y: v '+

:*Core flood system .

* Residual heat removal o
' shutdown’ coohng
:High-pressure safety lnjectlon
L.Low-pressure safety. ln]ectlon

SR s "r,&;”w LF ;.~

steel

-| Chemically ;-

(TLAA) to be evaluated for the period of - | TLAA

extended operation. : :See the Standard
Review Plan, Section 4.3,."Métal ..

Fatlgue for. acceptable methods for
meetmg the requnrements of 10 CFR

. Attachment 1~

Proposed Changes to NUREG-1801 Mechanical Systems TablesA »
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v

Engineered Safety Features

D1i. Emergency Core Cooling S

ESF Systems Table Changes

stem (Pressurized Water Reactor)

Page 50 of 136

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).
-~ { Nuts; .. Loss of material/ :: | Chapter XI.M10, “Boric Acid Corrosion” - [No -
"| carbon ‘acid N

steel;

bolts/studs;: R
3 ER '} alloy steel -t te - e e
17 Piping and components Carbon Airwith boric | Loss of materiall | Chapter X1.M10, *Boric Acid Corrosion” | No
external surfaces and bolting steel acid leakage | Boric acid
(Ext) corrosion

*| Crack mmatlon T

Chapteer M2, "Water Chemistry,” for ;-

WR primary water in EPRI TR-105714

: (200°F)' ot PE e hnn 00T L
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"
D1.2-b- HPSI and LPSI pumps * St Ho t| Loss of material’:’

. Bowl/casing (external
e surfaces) s

s,
aIon steel’s

Bonc acud

Chiapter XIMT0, “Boric Acd Corrosion

Attachment 1

Proposed Changes to NUREG-1801 Mechanical Systems Tables
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A Engineered Safety Features
D1. Emergency Core Cooling System (Pressurized Water Reactor)
Structure and/or Aging Effect/ Further

ltem 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 - | Boricacid ="' | * C ¢ 0T B

(Ext) corrosion

D1.2-c;| HPSI and LPSI pumps:+:4+::3:; | Stainless ; .| Loss of material/ -, | A plant-specific aging management : | Yes; plant-;
D1.2.3:| = Orifi ce (miniflow reclrculatnon) steel- :| Erosion’;: Pprogram is to be evaluated for eroslon of specnf !

e

" | (200F):

‘centrifugal HPSI pump for normal -

'ewdence of erosion :

thé orifice due to extended Use of the

charging.: See LER 50-275/94'023 for
I

steel

borated water | Erosion

8 V Orifice (miniflow recirculation) | Stainless Treated Loss of material/ A plant-specmc agmg management Yes, plant
. 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 §0- 275/94-023 for
evidence of erosmn e

RWT cnrculation pump

alloy steel..

: Loss of matenal/
Boric’ acld’
‘| corrosion..”

borafed water |6t

éipmé a"nd components

Carbon Air with boric | Loss of materiafln
extemal surfaces and boltmg steel acid leakage | Boric acid
- (Ext) - | corrosion - - - - -

Chapter XI.M10. “Boric Acid Corrosion”

~ Valves (check control hand,:.:
motoroperated and reli

valves) A
* Body and bonnet-"

. Cumulatlve
treated . oo
bqrated water ;

[ 54:21(c).. STy i

Fatigue isa tlme-lumlted aglng analysis . -{.
L] (TLAA) to be evaliated for the périod of -

extended operation.’. See the Standard :
Reviéw Plan; Section 4.3, “Metal :
Fatigue” for'acceptable’ methods for-
‘meeting the requurements of. 10 CFR

" Attachment 1

Proposed Changes to NUREG-1801 Mechanical Systems Tables
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Vv Engineared Safety Features
D1. Emergency Core Cooling System (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).
Chapter XI.M2, *Water.Chemistry,"for: .| No i

valves)’,i{
ody.and bonnetr

_ '(200°F)‘

PWR| primary water InEPRITR:

105714

General piping and

components

steel

Treated
borated water

Cracking

Chapter XI1.M2, “Water Chemistry,” for

PWR primary water in EPRI TR-105714

No

valves) =5
" Body : and bonnet (extema

| bolts/studs:

> 140°F

. Loss of material/.:

| Chapter X1.M10,

“Boric Acid Corrosion”.

i ‘ = alloy steal- =i o s . A
17 Plpmg and componenls Carbon Atr with bonc Loss of malenal/ Chapter X1.M10, “Bonc Acid Corrosnon" No
external surfaces and bolting steel acid leakage | Boric acid
(Ext) corrosion
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/12004
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A Engineered Safety Features
D1. Emergency Core Cooling System (Pressurized Water Reactor)
Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluatlon
D1.5-a | Heat exchangers (reactor ;. : -] Bonnet/._ ;.| Chemically - - | Loss of material/ .| Chapter XI.M21, *Closed-Cycle Cooling No -

“I‘éoolant pump seal; HPSI pump
 seal, LPS! pump seal RHRo &

‘cover andA
tubmg =
stainles .
‘steel; shell::
carbon

/3| tréated:

| component:

li {

leng ‘and crevice

COfTOSIOﬂ

w ater’ System

) ; case/cover-
RcRis] EANCEay 3 “ | castiron o i
13 Heat exchangershell side Carbon Treated water | Loss of material Chapter XI.M21, “Closed-Cycle Cooling [ No
) components . steel o e Water System™ . . ... . ...
13 Heat exchanger shell sude Stainless Treated water | Loss of material | Chapter XI.M21, "Closed Cycle Coohng No
component§ steel ‘ Water System”

Heat exchangers (RCP seal,... s
.| HPSI'pump seal, LPSI pump
--.1| seal; RHR or SDC) '

:| alloy'steel :

bolts/stud

| Air, leaking .+

chemically,

=, | corroslon

Loss of. ma__terlal/ 4

Boric acid *:

37

Chapter XIMT0

~Boric Acid Corrosion? - | N

Piping and components

Air with boric -

Loss of material/

.| serviced by closed-cycle
coolmg water ;

D161

tubings <.

corrosion

Plttlng and crevice

17 Carbon Chapter XI M10 “Boric Ac:d Corrosnon" No
o extemal surfaces and bolting steel acid Ieakage Boric acid
(Ext) corrosion
D1.6-a; [ Heat exchanger (RWT. heatlng) - Loss of material/.- | Chapter XI.M21 'Closed Cy le Coohng

Water System®

1.6, stainless.
D1.6.2¢ ;- | steel; shell:
D1.6.3° | carbon steel coohngwater o L RN : R R
13 Heat exchanger shell side Carbon Treated water | Loss of material Chapter X1.M21, “Closed-Cycle Cooling | No
components steel : Water System”
13 Heat exchanger shell side Stainless Treated water |Loss of material | Chapter X1.M21, “Closed-Cycle Cooling |No
- components steel : Water System”
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 31512004

(stainless in treated borated water not
addressed.

- ‘[Comment: LOM for inside of tubes

(stainless in treated borated water not
addressed.

.- *[Comment: LOM for inside of tubes
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\" Engineered Safety Features
D1. Emergency Core Cooling System (Pressurized Water Reactor)
Structure andl/or Aging Effect/ Further
Component Material Environment Mechanism Aging Management Program (AMP) | Evaluation
-| Heat exchanger (RWT Heating) Carbon sos Chemically -} Loss of materiall-. Chapter XI.M20, 'Open-Cycle Cooling No
servrced by open-cycle coohng steel,” Itreated ;o7 -L General (carbon : Water System .0
T|water o7 T e stalnless borated water steel only), prmng,
Bonnetlcover- T | steel crevice, and

" Tubing’

-7 |onone srde =

| cooling water
| (raw water) "~

; Amucroblologlcally
- tinfluenced::..

corrosron and

|

assumed covered in next line of

Comment: Effects of fouling
NUREG

Heat exchanger shell srde

Carbon

Chapter Xl M20 "Open Cycle Coohng No

Raw water Loss of matena!
components steel Water System”
12 Heat exchanger shell side Stainless Raw water Loss of material Chapter XI1.M20, “Open-Cycle Cooling No
components steel Water System”

;| Heat exchanger (RWT heaung)-
cl

Burldup of deposit/
Bi - Watgr; System

Chapter X1.M20, Open-Cycle Copling

Chapter XI.M20, “Open-Cycle Cooling No

Heat exchanger tubes Stainless Raw water Fouling
(serviced by open-cycle cooling | steel Water System”
water)
12 Heat exchanger tubes Stainless Treated Fouling Chapter X1.M20, “Open-Cycle Cooling No
(serviced by open-cycle cooling | steel borated water Water System”

water)

Attachment 1

Proposed Changes to NUREG-1801 Mechanical Systems Tables
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Comment: LOM for inside of tubes
addressed.

|

Comment: Not clear why carbon
steel listed for tubes here




DRAFT ESF Systems Table Changes Page 55 of 136
\ Engineered Safety Features
D1. Emergency Core Cooling System (Pressurized Water Reactor)
Structure andlor Aging Effect/ ) Further
Iteam Component Materlal Environment | = Mechanism Aging Management Program (AMP) | Evaluation
D1.6-d¢ Heatexchanger(RWT heating). | Shell: - Alr, leaking:: ...| Loss of Material/ .. | Chapter X1.M10, *Boric Acid Corrosion” [ No: : .7 -;~
37 Shell (external surface)” chemically, ;- | Boric acid! g AR : PRI

bolts/studs

treated ™,

corrosion’-

G .~ | alloy steel s -l RTIREN DR TRl AR
17 Piping and components Carbon Air with boric | Loss of material/ | Chapter X1.M10, “Boric Acid Corrosion” |No
external surfaces and bolting steel acid leakage | Boric acid
(Ext) corrosion

- | Safety injection tank

* | Alir; leaking: ..

chemtcatly
treated::

Loss of material/
Bonc acid” "

g borated wate “Tita

‘1 Chapter X1.M10, *Boric Acid Corrosion™ .-

te (accumulator)' *:

treated -

temperature;
<93°C

borated water

rrrrrrrrrr

1PWR] pnmary water in EPRI TR:

17 . Piping and components Carbon Air with boric | Loss of material/ Chapter XI.M10. “Boric Acld Corrosion" No
- external surfaces and bolting steel acid leakage - - | Boric acid - - - - - -
(Ext) corrosion
" | Safety injection tan Chemlcally : Chapter XLM2, *"Water Chemlstry.‘ fors. | No -,

105714

: 27§ (200°F)- o R K
15 General piping and Stainless Treated Cracking Chapter XI1.M2, “Water Chemistry,” for No
components .| steel borated water , PWR primary water in EPRI TR-105714
. > 140°F

o Chemlcally -

Crack mmatvonv* o

and growthl
| Stress corrosxon
crackmg :

Chapteer M2, 'Water Chemistry,” for ;<.
PWR pnmaryw fer in EPRI TR7105714

Attachment 1
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Vv Engineered Safety Features
D1. Emergency Core Cooling System (Pressurized Water Reactor)
Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) | Evaluation
15 General piping and Stainless Treated Cracking Chapter X1.M2, “Water Chemistry,” for No
components steel borated water PWR primary water in EPRI TR-105714
> 140°F
D1.8-b . .Refuelmg water tank (RWT):..° | Nuts: Air, leaking - > | Loss of. matenall --| Chapter X1.M10 “Bonc Acid Corrosuon" LINO ST
D1.84]- e 2 . | carbon ice iC aci : y e
i steel; ;
7| bolts/studs;
: < | alloy steel +-
17 Piping and components Carbon Air with boric | Loss of material/ | Chapter X1.M10, “Boric Acid Corrosion” | No
external surfaces and bolting steel acid leakage | Boric acid
(Ext) corrosion

.~ ~| Moisture, i~ Loss of. matenallt A Pplant-specific aging managementz =
¥ : . ce'| program is 1o, be evaluated for plttmg an
| crevice corrosion of tank botton
s because mousture and water.can egress:
under the tank due to cracking of the

} penmeterseal from weathering.3- 2503 ST 7T el i

.8-c: | Refueling waler tank (RWT). ;-
. ~""Buned pcm f tank

5 Buried and pamally buned Stainless Soil Loss of matenal 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.

Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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Engineered Safety Features

ESF Systems Table Changes

D2. Emergency Core Cooling system (Boiling Water Reactor)

Page 57 of 136

Structure and/or Aging Effect/ Further
Item Component Materlal Environment Mechanism Aging Management Program (AMP) Evaluatlon
D2.1-a ;| Piping and fittings . .| 25<288°C:~ | Loss of material/-+| Chapter XI. M2 “Water Chemistry,” for..z:| Yes,*
.1:17 |- High-pressure coolan (77-550°F) =" General plttlng ) detectlon of
injection 33 deminerahzed' crevi + | aging: o

High-pressure core spray:
Low-pressure core spray -
Low-pressure coolant .
- Injection and resldual hé
'f removal: =
*-Lines to” suppressio
chamber::
Lines to'drywell and
s‘uppressnon chamber spray

Reactor core isolation cooling'|:

water

The AMP is to be augmented by venfying
the effectiveness of watér chemistry . ..

control; See Chapter XI.M32, *One-Time |-
‘lnepec_tidn for an acceptable venﬁt_:atrgn

3 effects is to :

be » i+ *
evaluated

. system» < oyt NEIA AR e | = el T " ' !
2,4 General piping and Carbon Treated water | Loss of material Chapter XI.M2, "Water Chemistry,” for Yes,
components steel BWR waterin BWRVIP-29 (EPRl TR- detection of
) B 103515) : aging
) ' effects is to
The AMP is to be augmented by venfymg be
the effectiveness of water chemistry - evaluated

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

: P|p|ng and fmings "
H

. 1 25-288°C..

(77-550°F) 5.
demlneralczed

Qumulatlvei

‘| Fatigue® for acceptable methods fo

7| 54.24(¢) T

| Fatigue is a time-limited aging analysis - |.
(TLAA) to be evaluated for the period ofx|.

exténded operation,” See the Standard
Review Plan, Section 4.3, *Metal”" - ;

meeting the requnrements of 10 CFR

Attachment 1

Proposed Changes to NUREG-1801 Mechanical Systems VTables
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Engineered Safety Features
D2. Emergency Core Cooling s

ESF Systems Table Changes

ystem (Boiling Water Reactor)

Page 58 of 136

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-c::| Piping and fnttmgs . 125-288:C:} + | Chapter. XI.M7,""BWR Stress Corrgsion: :
D2.1.1:} ~HPCIZ: - Crackmg.Kand Chapter XI.M2, 'W
D2.1.2; | :RCIC Chemlstry, fon:BWRwater NS
D2.1.3- | _HPCS
D2.1.4:|.-LPCS-,
D2.1.5 |~ LPCland RHR
D2.1.6: | -, Lines to/SC %
D2.1.7-| - Lines to DSCSS .~ * Smhis T
16 General piping and Stainless Treated water Cracking Chapter XI. M7 ‘BWR Stress Corrosnon No
components steel > 140°F Cracking,” and Chapter XI.M2, “Water

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

16" "Lmes to SC

- Plpmg and fittings - |

- Lines to DSCSS

| Cast:.
austenltlc
stamless '

125-288°C: 1 aii
(77-550°F) -
demlnerallzed ¢

'Thermal agin:

Loss of. fractqre &7
toughness/ 35

7].Chapter.X1.M12, 5Thermal Aging -
| St

Embrittiement of Cast Austeniti
ainless Steel (CASS)

Attachment 1

Proposed Changes to NUREG-1801 Mechanical Systems Tables
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Comment: It was not clear that a
plant specific program would be
applied to all parts of this subsystem.
Water chemistry was assumed
appropriate for intemal surfaces
upstream of the valves

DRAFT ESF Systems Table Changes Page 59 of 136
Engineered Safety Features
D2. Emergency Core Cooling system (Boiling Water Reactor)
Structure and/or Aging Effect/ Further
Item Component Material | Environment Mechanism Aging Management Program (AMP) | Evaluation
11 General piping and Cast Treated water | Loss of fracture Chapter XI.M12, *Thermal Aging No
’ components austenitic. | > 482°F - toughness/ - Embrittlement of Cast Austenitic :
stainless Thermal aging Stainless Steel (CASS)"
steel embrittiement
NH-H Plplng and fittings .. .; .| Loss of material/; . || A plant-specific aging management . | Yes, plant +
| Automatlc depres b ; ific -
3,5 General piping and Carbon Treated water | Loss of material Chapter X1.M2, *Water Chemistry,” for | Yes,
components steel © | BWR waterin BWRVIP-29 (EPRI TR- | detection of
) : i 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 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
o 103515) i aging
effects is to
The AMP is to be augmented by verifying |[be .
the effectiveness of water chemistry evaluated
control. See Chapter X1.M32, “One-Time o
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 {Int) . program is to be evaluated. specific
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/12004
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Engineered Safety Features
D2. Emergency Core Cooling system (Boiling Water Reactor)

Structure andlor Aging Effect/ Further
ltem Component Material | Environment Mechanism Aging Management Program (AMP) Evaluation
D2, 1-f-1 Pupmg and fittings vxi2e01 = | Carbon 222 [-Airand steam’ : Wall thinning/ 2.2 | Chapter.XI. M17 ‘Flow-Accelerated :.>::r {No -2

rLines to HPCI and RCI 31~ up 10'320°Cx'~ Flow-aqce rate °:
N pumpturbme- - :
“pump turbine t to torus or~
el Swetwell < 3 T R e T [ A r T TR T s
14 General piping and Carbon Air and steam Loss of matenal/ Chapter XI M17 ‘Flow—Accelerated No
components steel Flow-accelerated | Corrosion”
corrosion

Pumps HPCS or.HPCl main . 7":;
! 1 and booster; LPCS LPClo
g RHR and RCIC™"

1] ::Bowl/casing:
,2.2."|":_Suction head_ .
Drscharge head.

3 EEESVe AL e

%:| 25-288°C i:¥| Loss of material/-s | Chapter:XI. M2 .-Water.Chemistry,” for .-
General, prttmg,f b - Q(EPB],'I'R;’

and: crevice :

_dem ineralized

| the effecﬁveness ‘of water chemistry
| Control’ See’ Chapter X1.M32,7One-Time
. : . : Inspectxon for an acceptable venﬂcatnon
b 7 Program, i sy e tind ‘ i

2,4 General piping and Carbon Treated water | Loss of material Chapter XI.M2, “Water Chemlstry. 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.

.| Valves (check, control, hand, B 25—288°C e -7, | Chapter XL.M17, *Flow-Accelerated

) ;a ief ~ steel - -accele Corrosion” "

14 General pibing and Treated water | Loss of material/ | Chapter XI.LM17, “Flow-Accelerated No

components Flow-accelerated | Corrosion”
corrosion

Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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Engineered Safety Features

D2. Emergency Core Cooling s

ESF Systems Table Changes

ystem (Boiling Water Reactor)

Page 61 of 136

Structure and/or
Component

Materlal

Environment

Aging Effect/
Mechanism

Aging Management Program (AMP)

Further
Evaluatlon

’ Loss of material/..

* | acceptable verification program.” 5.0t

- | Chapter XI.M2, *Water Chemistry,? for ;"
BWR water in BWRVIP-2

9 (EPRITR-

The AMP. is to be augmented by
venﬁcatlon ofits effectnveness of the -
water.chemistry control..See’ Chapter-
XLM32/ “One-T«me lnspectaon, for an

2,4

General plplng and
components

steel

Carbon

Treated water

Loss of material

Chapter XI.M2, “Water Chemistry,” for
BWR water in BWRVIP-29 (EPRITR-
103515)

The AMP is to be augmented by verifying
the effectiveness of water chemistry -
control. See Chapter X1.M32, *One-Time
Inspection,” for an acceptable verification
program.

Yes,
detection of
aging
effects is to
be .
evaluated -

Valves (check, control, hand, ™"’}
,a

.demmarahzed

| Chapter-XL.M7,-"BWR Stress Corrosnon

Cracking,”and Chapter X1.M2; ‘Water x
Chemistry,.for. BWR water in .:
BWRVIP-29 (EPRI R-103515)

16 General plpmg and

components

Stalnless
steel

> 140°F

Treated water

Cfacking

Chapter XI.M7, "BWR Stress Corrosion
Cracking,” and Chapter XI.M2, "Water
Chemistry,” for BWR water.in ‘
BWRVIP-29 (EPRI TR-103515)

No

1 - | Heat exchangers’ (RHR and.;
” LPCI) (serwced‘b pe clg..

| Loss of material/--
General (carbon W

steel only) pi ng

Chapter X1.M20,*Open-Cycle Cooling :-:

Attachment1 -

Proposed Chérigeé to NUREG-1801 Mechanical Systems Tables
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ESF Systems Table Changes

D2. Emergency Core Cooling system (Boiling Water Reactor)

Pa

ge 62 of 136

LPC,l) (serviced by open-cycl

water'onone

;i water (raw 2=
Water) on the '
_] other side -

Demmerauzed :

side; open:
¢ycle cooling

Buildup of deposiV/.

Water System

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 X1.M20, “Open-Cycle Cooling No
components stee! Water System”
12 Heat exchanger shell side Stainless | Raw water Loss of material Chapter XI.M20, “Open-Cycle Cooling No
coanents steel Water System”
<| Heat exchangers (RHR:and:. Chapter X1.M20, :Open-Cycle Cooling i} No

Stainless

Chapter X1.M20, “Open-Cycle Cooling

No

water)

12 Heat exchanger tubes Raw water Fouting
(serviced by open-cycle cooling | steel Water System”
water)

12 Heat exchanger tubes Stainless | Treated water | Fouling Chapter X1.M20, “Open-Cycle Cooling No
(serviced by open-cycle cooling | stee! Water System”

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

:| LPCI) (serviced by cl 'sed~cy
coohng water) P

:Shell.:'

Heat exchangers (RHR and 3+

;| Demineralized:
| watér'on‘one
/| steel only), pitting
Jand’ crevlce
water (treated -, | o

water) on the
“| other side "2~

side;'closed

cycle cooling

Loss of material/:;

General'(carbo

Chapter X1.M21
Wate System

+« Closed-Cycle Cool

ing «

ing No

Heat exchanger shell 5|de Carbon Treated water Loss of materiat Chapter XI M21 'Closed Cycle Cooli
components steel Water System”

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

«| Drywell and suppression';
chamber spray system;
‘SPlplng and’ fttmgs
A Flow orificé’
= "Headers'= "}

~.' Spray'nozzles

.| Carbon

steel

-| Air ¢

Loss of material/ *-

program is to be evaluated.
X

A plant-specific aging management» -

Piping and comp.ovnents mternal Carbon Air — indoor Loss of matenal A plant-specmc agmg management Yes, plant
surfaces steel (Int) program is to be evaluated. specific
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004

Comment: This may need to be
made more component specific if a
component specific program is
required to examine the intemal
surfaces of the spray
piping/components
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Engineered Safety Features
D2. Emergency Core Cooling s

ESF Systems Table Changes

ystam (Boiling Water Reactor)

Page 63 of 136

chamber spray system
Pnpmg and'ﬂttings

Spray nozzles

A plant-specuf ic aging management
be |

Structure andl/or Aging Effect/ Further
Component Material | Environment Mechanism Aging Management Program (AMP) | Evaluation
Piping and components Carbon Air - indoor . Loss of matenal A plant-specific aging management Yes, plant
external surfaces and bolting . | steel (Ext) ..~ - program is to be evaluated. specific
;| Drywell and suppression: . Pluggmg of flow Yes, plant

Drywell and suppression Carbon Air — indoor Macrofouling A plant-specmc aging management Yes, plant
chamber spray system (internal | steel --- | (Int) program is to be evaluated, - - - - specific - -
surfaces . .
- Flow orifice ‘
Spray nozzles
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables
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A Engineered Safety Features
E. Carbon Steel Components
Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation
E:1-a - | Carbon steel components: | Carbony-%3 | Alr;leaking -::;| Loss of material/ = ChapterXI M10,:*Boric Acld Corroslon 7| NO> -
BT . |'steel; Iow T: ‘and dripping '~ | Boric acid:; hA

allo steel

‘chemically.-
treated
borated water :
up to'340°C 7

~h e

B S 1 2] (644°F) 27 it} e T Wl
17 Piping and components Carbon Air with boric | Loss of material/ No
external surfaces and bolting steel acid leakage | Boric acid
(Ext) corrosion

Carbon steel components y:3t.1
(PWRs™and BWRs) -,

| Air, monsture, b

Loss of material/ = i
= General corroslon

Yes plant

Piping and cornponents

Condensation

Loss of material

A plant-specific aging management
program is to be evaluated.

Yes, plant
specific

external surfaces and bolting
: Closure bolting 2 ;= :

DA

< 2FAlrmolsture,

Loss of material/ -,

| Chapter X1.M18,-“Bolting Integrity”..

No: ., . -

C!osure botting ;-
=In

steel low

| humidity, and:
Ieaking fidid -

% |'stres's ‘corrosion
| cracking -=s ZatX

Cyclic Ioadmg.‘

[ Chapter X1, Boling Integrty:

In hlgh-pressure or. hlg steel, low-" humldlty, and General corrosion’
temperature systems % = | alloy steel” | leaking fluid-.'.| =5~ w/srazsrex FENKAY Py
Closure bolting Carbon Condensatlon Loss of material Chapter XI M18 ‘Boltrng lntegnty No
In high-pressure or high- steel
temperature systems
Carbon,-.:-| Air, moisture;.. | Crack initiation

-Ctosure .bolting

Condensation

VNo

Cracking Chapter XI M18 'Boltmg lntegrlty
In high-pressure or high- steel
temperature systems
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/12004
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Vil Auxiliary Systems
A1. New Fuel Storage

Structure and/or Aging Effect/ o Further

Item Material | Environment Mechanism Aging Management Program (AMP) | Evaluation
- ; Loss of material/ -~ No . .

General, pittin

e

Y > %3

= | building -

1 Structural Steel Carbon Air - indoor Loss of material Chapter X1.S6, "Structures Monitoring
steel {Int) i, - Program” — - - - Comment: The temperature of the
: o : : : material (ambient) is expacted to be
C : o - ) . : Sk - e higher than the dew point. l.e.,
T ’ . oo T T oo D ’ T T Internal room conditions rarely ever
‘ ’ result in condensation on walls and
equipment, especially the racks
which are typically well protected.

Attachment 1 C Prdposed Changés to NUREG-1801 Mechanicall Systems Tables . 31512004
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Auxiliary Systems Table Changes

Page 66 of 136

Vil Auxiliary Systems
A2, Spent Fuel Storage
Structure and/or Aging Effect/ Further
Item Component Material Envnronment Mechanlsm Aging Management Program (AMP) | Evaluation
A2,1-a Spent fuel storage racks; =~ Boraflex* Reduction of - No‘ STy

: Neutron-absorbmg sheets -

neutron-absorbmg

B Ch»_apter)(}l.Mzz.- _-‘Boraﬂex Mopi;oring'

Spent fue! storage racks
Neutron-absorbing sheets

Boraflex

Treated water

Reduction of
neutron-absorbing
capacity/

Boraflex
degradation

' Chapte} X1.M22, “Boraflex Momtonng

'No

Spent fuel storage racks
Neutron-absorbing sheets

Boraflex

Treated
borated water

degradation

Reduction of
neutron-absorbing
capacity/

Boraflex

Chapter X1.M22, “Boraflex Monitoring”

No

ASpent fuel storage racks:

| oxygenated-
| (BWR) 0

borated <%
(PWR) water...

Reduction of -
neutron-abso
capacity and los
of matena\l

1.

A

z| A plant-specific aging management
. program Is to'be evaluated RS

10 Spent fuel storage racks

A plant-specific aging management

Yes, plant

Boral, Treated water Reductlon of
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
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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Chapter.X1.M2,"Water Chemistry,for--" | No
BWR water in BWRVIP-29 (EPRI TR-T

103515), orPWR rimary water in EPR

B Crack lnmatxon s

A21-c, Spent fuel storage racks E;;-_; Stainless - .Chemlcally-
A2.1.2 |7 St 3 : | treated
-} oxygenated
[ (BWR) or

| borated:

% ‘| (PWR) water- LI -
13 .. |General pipingand .. Stainless | Treated water | Cracking : .- - . | Chapter XI1.M2, "Water Chemistry,” for No ... 7.
components steel > 140°F BWR water in BWRVIP-29 (EPRI TR-
103515)
13 General piping and Stainless | Treated Cracking Chapter XI1.M2, “Water Chemistry,” for No
components - -|steel - . |borated water - PWR primary water in EPRI TR-105714 .
> 140°F -

Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables " ' - ... 3512004
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Auxiliary Systems Table Changes

Page 68 of 136

Vil Auxiliary Systems
A3. Spent Fuel Pool Cooling and Cleanup (Pressurized Water Reactor)
Structure and/or Aging Effect/ Further
Item Component Materlal Environment Mechanism Aging Management Program (AMP) Evaluatton
A3.1-a:| Piping s,z 74| Loss of materia Chapter X1.M10, *Boric Acid Corrosion” No
A3.1.1: Closure boltlng A E RTINSt : 3

Plplng and components

Air with boric

Loss of materlal/

Chapter XI. M10 “Bonc Acrd Corrosnon"

Carbon
external surfaces and bolting | steel acid leakage | Boric acid
(Ext) corrosion
A3.2-a-| Filter -« ;1. Carbonzz KChemrcaIIy’-"" Loss of material/: ;| Chapter. X1.M2,-Water Chemistry,”.for. =] Yes, iz~
A3.2:1° Housing 'steel | with .} treated Plttmg and crevice: PWR pnmarywater in EPRI TR 105714‘ detection -

P

" | corrosion’ ‘(only for: | ey

‘The AMP is 16 be augmented b

verifying the effectiveness of water

= chémistry control. Se& Chapter XI. M3
*One-Time, Inspect/on "for an acceptab/e

| verification’ program. . L

carbon steel after ~
lmmg degradatxon)

lv‘_-'

7w

of agung
effects is to

General piptng and

Treated

Loss of material

Yes,

Carbon Chapter XI.M2, “Water Chemtstry, for
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 XL.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 =<7 2 "= | Carbon..:-+:| Alr, leaking--... | Loss of material/ .-.§ Chapter XI.M10, *Boric Acid Corrosion® . |[No -~ -
A3.2.1 1~ Housmg (extemal surface) : .| chemically Boric acid ' S T R e v e
B ] - treated " :<-" | corrosion : e :
- LA - ) boratedwater’.—t:‘ﬁ- A% s p e s oA -
14 Piping and components Carbon Air with boric | Loss of matenal/ Chapter Xl M10 “Bonc Acid Corrosron" No
external surfaces and bolting | steel acid leakage | Boric acid
{Ext) corrosion
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004

1 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 Auxillary Systems

Auxiliary Systems Table Changes

A3. Spent Fuel Pool Cooling and Cleanup (Pressurized Water Reactor)

Page 69 of 136

Aging Management Program (AMP)

Further

Evaluatnon

wirv-2| borated water ©

) _chemtcally
;| treated; e

Structure and/or Aging Effect/
Component Material | Environment Mechanism
s Filter- & %5 il Carbon~<-| Alr, leaking»:v | Loss of, matenan' C

Bonc acud

No

14 Piping and components Carbon Air with boric | Loss of material/ | Chapter XI1.M10, “Boric Acid Corrosion” |No
oo external surfaces and bolting | steel - -- ] acid leakage | Boric acid -~ N - e SRR T
o (Ext) corrosion : .
3 Fnlter :::| Elastomers | Chemically...;-| Hardening, -} A plant-specific aging management ...

: treated.’.

cracking/ -,

program that determines and assesses;
the qualified ||fe of the hmngs in the

T PR . i A <| degradation - environment is to be evaltated. 2k
2 Elastomer lining Elastomers Treated Change in A plant-specific aging management
. L borated water | material program that determines and assesses | plant
e properties - the qualified life of the linings in the - specific- -
environment is to be evaluated.
A3.3-a ;| Valves (check and hand -, | Chemically _, .| Loss of materiall ;- Chapter. X1.M2,:Water Chemistry,” for, -;

Plttlng and crevice,

«'| verification program:::

PWR pnmary water in EPRITR-

105714

1 General piping and Carbon Treated. | Loss of matenal Chapter X1.M2, *"Water Chemlstry. for Yes,

- .. |components steel with | borated water | (only for carbon PWR primary water in EPRI TR-105714 - | detection -
elastomer : steel after lining L - " | of aging
lining degradation) The AMP is to be augmented by effects is to

, verifying the effectiveness of water be .
chemistry control. See Chapter X.M32, | evaluated
*One-Time Inspection,” for an o
acceptable verification program.
2 Elastomer lining Elastomers | Treated Change in A plant-specific aging management Yes,
o ' - {borated water | material:- program that determines and assesses | plant
‘ properties the qualified life of the linings in the specific_
environment is to be evaluated.
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004

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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Vi Auxiliary Systems

Auxiliary Systems Table Changes

A3. Spent Fuel Pool Cooling and Cleanup (Pressurized Water Reactor)

Page 70 of 136

Structure and/or
Component

Material

Environment

Aging Effect/
Mechanism

_Aging Management Program (AMP)

Further
Evaluation

b} Valves (check and hand: | |

Chemxcaﬂy”—'“

Crack initiation =

3 Chapteer M2; ;“Water Chemistry,” for. ;-
inEPR A

< min ar e

Genéral pibiné and
components

steel

Treated
borated water

Cracklng

Chapter XI.M2, "Water Chemist}y.' for
PWR primary water in EPR! TR-105714

No

bolting:
carbon

| treated ..
borated wate

Bonc acnd 4

;] Loss of material/.:

+Boric Acid Corrosion™ :INo .../ 7.
Lt £ TP

lpwfallo
: s A steel T Yo e IS
14 Piping and components Carbon Air with boric Loss of matenall Chapter X1.M10, “Boric Acid Corrosion” | No
external surfaces and bolting | steel acid leakage | Boric acid
(Ext) corrosion
-| Valves (hand valve only)iii+x;| Elastomers. Chemically - ;- | Hardening A plant-specific aging management:-.-: - -| Yes, ..

. Elastomer fining -

treated ;
borated water

2| cracking/
Elastome

the qualified life of the linings in the

program that’ détermines and assesses :." .

plant . =
| specific

LT =L, e Ty o sl 2 ] degradation: -~ - | 'environment is to be'evaluated.: :
2 Elastomer lining Etastomers | 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 | Shell side:.: N Loss of material/... | Chapter XI1.M21, "Closed Cycle Coollng Nogf;....,
.- . | closed-cycl coolmg water L c|osed—cycle General, pitting - WaterSystem s AR
«. | system) i T .| cooling’ waterr and crewce -

A341]

- Shell and access cover | (treated .

A3.4.2; ;’Channel head and access rate

TS covers ] e ZOSE SPEFSL i WL T L L T [T

15 Heat exchanger shell mde Carbon Treated water Loss of matenal Chapter X1.M21, “Closed-Cycle Cooling | No
components steel Water System”

Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 31512004
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Vil Auxiliary Systems
A3. Spent Fuel Pool Coacling and Cleanup (Pressurized Water Reactor)
Structure andlor Aging Effect/ Further
Item Component Material Envnronment Mechanism Aging Management Program (AMP) Evaluatlon
A3 4-b-| Heat exchanger (serviced by | Carbon:<™ 1| Loss of matenall | Chapter Xl‘.M10.'?°B_orie Acid Corrosion™: | No -~

cover, (external : su’

: closed-cycle cooling water.: -

| : Shell, and access cover.,
*Channel head and’ acce

steel, low-*
allgy steel .

P

'A3.4.3 | Closure bolting *:
14 Piping and components Carbon Air with boric | Loss of material/ | Chapter X1.M10, “Boric Acid Corrosion” |No
external surfaces and bolting | steel acid leakage | Boric acid
(Ext) corrosion
lon exchanger.: ‘Carbon g 7t:.| Loss of material/ " Chapter XI1.M2, Water.Chemistry,” for ™ - | Yes,
(demlnerahzer) Ritting and crevice PWR primary water in EPRITR- 105714 detectlon

:Shell ;=

l'niné 2

lining degra ,tlon)

corrosion (only for .
carbon steel after.

! vv‘\ ,.. s

The AMP: to be a gmente by
wverifying the effectiveness of water T
chemistry. control. See’ Chapler XILM32, ",

“One-Time Inspectlon, ~foran acceptable

=' "\ ek

verification program..

of agmg
effects is to

evaluated

Yes,

1 General piping and Carbon Treated Loss of material | Chapter XI.M2, “Water Chemistry,” for
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
L - - verifying the effectiveness of water be
chemistry control. See Chapter XLM32, | 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

b:{lon exchanger.

‘| Air, Jeaking ¥

Loss of material/ .

Attachment 1

22 55| (demineralizer) 2; | chemically '~ | Boric acid
A3.5,1:|: -Shell (external surface),, ‘| treated - i
‘A3.5.2°|.Nozzles (external surface) | borated wate
A3.5.3°|" Closure bolting & >=iuai s /m0
~ .Proposed Changeé to NUREG-1801 Mechanical Systems Tables 3/5/12004

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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A3. Spent Fuel Pool Cooling and Cleanup (Pressurized Water Reactor)

Page 72 of 136

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 X1.M10, “Boric Acid Corrosion” |No
external surfaces and bolting | steel acid leakage | Boric acid
(Ext) corrosion
A3.5-c | lon exchanger - ;. « [| Elastomers Chemically *.” | Hardening, -7 ., ;| A plant-specific aging management-. .. ;| Yes, '
S (dermnerahzer) St treated . | cracking/ .2 " | program that determines and assesses ~| plant
Elastomer Imlng " ; borated water;_ Elastomer. . the qualified life of the'linings in the L ‘::.f specific |
T RIS SUavn, T 2T & degradation™ ¢ | environment is to be evaluated.’. R
2 Elastomer Immg 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-a-[Pump ;"0 0 Carbon - -} Air, leaking Loss of material/ -, | Chapter. X1.M10, *Boric Acid Corrosion”...
A36.1%|~Closure bolting: steel, low- chemically [ B S

alloy steel *

treated:-

COfTOSIOﬂ

- : gt e | borated water | : I A ST A B
14 Piping and components Carbon Air with boric Loss of matenal/ Chapter X1.M10, “Boric Acid Corrosion” |No
external surfaces and bolting | steel acid leakage | Boric acid
{Ext) corrosion

Attachment 1

Proposed Changes to NUREG-1801 Mechanical Systems Tables

3/5/2004
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vil Aucxiliary 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
Ad.1-a; LR L o i ;Loss of material/ :: | Chapter X1.M2, “Water Chemistry,”for %

.Eiping . i}

 fittings,”

“One-Time Inspectlon, 7 f
2| Verification program. -

| BWR water in BWRVIP-29 (EPRI TR-"

chemlstry ‘control, See. ChapterXI M32 ;

1 General piping and Stainless | Treated water | Loss of material Chapter X1.M2, 'Water Chemlstry. 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 X1.M32,
*One-Time Inspection,” for an
acceptable verification program,

.| Loss of material/, ;-

:| corrosion (only for*
-|'carbon steel after

| degrad tlon)

Pnttmg and crevice'

Ilnmglcladdnn

verification program

.| Chapter, XI.M2,“Water Chemistry,” for ;-
BWR water in BWRVIP-29 (EPRI.TR

of agnng e
effects ls,to
T eAMP s to be augmented by L
venfylng the effectlveness of water =
chemlstry control See Chapter XI.M3
“One-Time Inspectlon,"for an acceptable

Attachment 1

Proposed Changes to NUREG-1801 Mechanical Systems Tables

3/5/2004

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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Ad. Spent Fuel Pool Cooling and Cleanup (Boiling Water Reactor)

Page 74 of 136

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 XI1.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 X1.M32,
“One-Time Inspection,” for an
acceptable verification program.

2 Elastomer lining Elastomers | Treated water | Change in A plant-specific aging management \Yes,
materia! program that determines and assesses | plant
properties the qualified life of the linings in the specific

environment is to be evaluated.
Elastomers -| A plant-specific aging management; ...»| Yes,’ plant
ol B program that determines and assesses - specrf ic - ’

| 50°C (125°F) -

the qualified life of the’ linings i inthe :
envuronment Fs to be evaluated

Elastomer lining Elastomers | Treated water Change in A plant specmc agmg management Yes,
material program that determines and assesses | plant
properties the qualified life of the linings in the specific

environment is to be evaluated.

'| Valves (check and hand L

fei| valves) i 0L

.Body and bonnet

claddlng

124 | Loss of materiall.. »

Pitting and crevice:| |

corrosion (only for:

.| carbon steel after.”
| lining/cladding -

degradation)

Chapter XI.M2, “Water Chemistry,” for . -

Attachment 1

Proposed Changes to NUREG-1801 Mechanical Systems Tables

31512004

[ Comment: Stainless excluded as ]
| independent material since effect only
applies to carbon steel. Stainless

[ otherwise covered by previous entry.

Comment: This line does not belong
here necessarnily (copied from above),
but it might make sense to cover the
elastomer separately.

that stainless by itself has no aging

Comment: This is assumed to mean
effects.
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A4. Spent Fuel Pool Cooling and Cleanup (Boiling Water Reactor)

Page 75 of 136

1 Comment: This line does not belong

here necessarily (copied from above),
but it might make sense to cover the
elastomer separately,

environment is to be evaluated.

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 X1.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 effectsis to
stainless degradation) The AMP is to be augmented by be
steel verifying the effectiveness of water evaluated
cladding chemistry control. See Chapter X1.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 specifid’ _
environment is to be evaluated.
A4.3-b~| Valves (hand valve only) . Elastomers'|{ Chemically | A plant-specific aging management.:.’ Yes, plant
A4.3.2°" Elastomer lining | treated ¥ program that determines and asses specific -7~
; oxygenate the quahf ed life. of the hnmgs in the.
water up to degradatuon i
et 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

.|Heat exchanger(servnced by..| Cart
¢l

<[ Shell side; 2
: closed-cyc 8:
P coohngw te

i| Loss.of matena!/_:-: :

Chapter.XI. M21

ok P,

**Closed- Cycle Coolmg ¥

Heat exchanger sheII snde

Treated water

Chapter Xl M21 Closed- Cycle Coollng

Loss of material
components steel ' Water System®
Attachment 1 - 3/5/2004

Proposed Changes to NUREG-1801 Mechanical Systems Tab!es

DY

{ Comment: The next GALL entry list?

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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Ad. Spent Fuel Pool Cooling and Cleanup (Boiling Water Reactor)

Page 76 of 136

PR R

Structure and/or Aging Effect/ Further
Component Material Environment Mechanism Aging Management Program (AMP) | Evaluation
-b | Heat exchanger (serviced by | Channel::-{ Demineralized | Loss of material/ - - | Chapter XI.M2, *Water Chemistry,"for. | Yes,
1A closedocycle coohng water-» head and oxygenated° General, pitting *| BWR water in BWRVIP-29 (EPRI TR-- "| detection .-
o system) 2 s T i | water:, .| and crevice - :1103515) %" ° ) .-:| of aging
42" "Channel head and access “| Corrosion ; g 4 : e effects is to
The AMP is'to be augmented by_,r'_';" ‘Ibe:"
verifying the effectiveness of water

| chémistry control. See ChapterXI M32,

verifi cal/on program,

: evaluated

“One-Time Inspection,” for an  acceptable’|

1 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.

A4.5-a:| lon exchanger.-
T (deminerahzer)

1| Stainless=-:

Demmerallzed

Loss of Matenal/

carbon steel after -
hning degradatxon)

The’AMPis to be augmented by
N venfy/ng 'the effectiveriess of water ..

;| Chapter.XI. M2 “Water. Chemlstry. for.- |
: T

chemistry cantrol.:See Chapter XI. M32; .~) :

verification program..-~-: -+

y "One-Tlme‘Inspecl/on ':for an acceptable ;‘

Attachment 1

Proposed Changes to NUREG-1801 Mechanical Systems Tables

3/5/2004

Comment: Not clear why stainless
listed here given qualifier in aging
effect

|
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Vil Auxiliary Systems
Ad. 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 X1.M2, "Water Chemistry,” for Yes,

' components . |steelwith . |- - - : . [|(onlyfor 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 Xi.M32,
*One-Time Inspection,” for an
acceptable verification program.

2 Elastomer lining Elastomers | Treated water | Change in A plant-specific aging management IYes,
material program that determines and assesses | plant

properties the qualified life of the linings in the specmq _____ Comment: This line does not belong

environment is to be evaluated. here necessarily (copied from above),

but it might make sense to cover the
elastomer separately.

Elastomers’ Hardening,”

‘cracking/

- | A plant-specific aging management =+
;'| program that determines and asses S

Yes,-plant®
specnﬁc S

.

Elastomer-; | the qualified life of the linings in the
: degradatlon envuronment is. to be evaluated
X -1 50° C(125°F) LRI T e PR R > |
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.

Loss of material/ -~} Chapter.XI.M2,*Water.Chemistry,” for _: -
,Plttlng and .| BWR water i

.‘103515) erin Sy Vit =t S aging .
effects is to

Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables - = 3/512004
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Auxiliary Systems Table Changes

A4. Spent Fuel Pool Cooling and Cleanup (Boiling Water Reactor)

Page 78 of 136

Structure and/or Aging Effect/ Further
item Component Material | Environment Mechanism Aging Management Program (AMP) [ Evaluation
1 General piping and Stainless | Treated water | Loss of material Chapter X1.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.
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 31512004
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vil Auxiliary Systems
B. Overhead Heavy Load and Light Load (Related to Refueling) Handling Systems
Structure and/or Aging Effect/ Further
Item Component Material | Environment Mechanism Aging Management Program (AMP) Evaluation
B Cranes including bridge and ;| Structural | Air at:100%:" ::| Cumulative -x-».~ | Fatigue is a time-limited aging analysis.", | Yes, ..

trolley {for.cranes that fal 'steel A-36, .

: humldnty and
49°C (120°F)

relatlve

fatugue damage/ ™

(TLAA) to be evaluated for. the period_ of

‘[ extended operahon for structural glrdersr
;| of cranes that fall within the scope of
10 CFR 54: See the Standard Review.
‘ Plan. Section 4.7, "*Other PIant-Specuf
: Tlme-lelted ‘Aging Analyses,” for.*

|'generic guidance for meeting the
:| requirements of 10 CFR 54.21.(c

Carbon

Cranes - Structural girders
: Steel -

Air — indoor
(ext)

Cumulative

" | 'extended operation for structural girders

Fatigue is a time-limited aging analysis

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)

B.:b

Cranes including bridge.and - Structural >

trolley (for cranes that fal

: steel A-36, : B
: *! humidity and

Alr at 100% -;
relatlve

.| Loss of material/..-
General corrosion-

Chapter:X1.M23, *Inspection of
Overhead Heavy Load and Lnght Load"
| (Related to Refuehng) Handling =
\Systems' e

B.1.1. |- Structural girders -
16 Cranes - Structural girders - | Carbon Chapter Xl M23 'lnspectlon of No
: ) Steel (ext) _| Overhead Heavy Load and LightLoad _ | ________
‘| (Related to Refueling) Handling
: - ) Systems”
B.2-a' | Rail syste T *f Structural = /+ ;| Chapter. X1.M23, 'lnspectnon of.’,

Rail | steel A-759

'humldlty and.

A%

{ +1 49°C (120°F) - : i
16 Cranes - rails Carbon Air - indoor Loss of material/ | Chapter X1.M23, 'Inspectnon of - {No
Steel (ext) wear Overhead Heavy Load and Light Load
: (Related to Refueling) Handling
Systems”
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables = . - 31512004

Comment: Environment not
important for cyclic loading fatigue

1

Comment: Not clear that .
condensation would be applicable,
but will be applied
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vil Auxiliary Systems
C1, Open-Cycle Cooling Water System (Service Water System)

Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation
01;1¢av e zo| Carbon steels: [ Raw,iwvsiay -
C1.1.1: 7| (for fresh- untreated salt-
watér or fresh™
water "

Loss of material/. .| Chapter XI.M20, *Open-Cycle Cooling- No e

Water System”. and Chapter XI.M33,
“Sele tlve Leachlng of Materials”:

e S AT I L S R E R R L
vy

bronze; brass;,.
copper-nickel,“
stainless steel

nickel)'pltting.
crgwce, galvanic

cprrosion an
LT S e ey biofouling- : : e | .. | Comment: Not clear what aspect of
17,29 | General piping and Carbon steel | Raw water Loss of material Chapter X1.M20, “Open-Cycle Coohng No biofouling was considered here.
components (without and macrofouling | Water System” Have assumed macrofouling
lining/coating
or with
degraded
lining/coating)
17, 29 | General piping and Stainless Raw water Loss of material Chapter X1.M20, “Open-Cycle Cooling | No
components steel and macrofouling | Water System”
17, 29 | General piping and Copper alloy | Raw water Loss of material Chapter X1.M20, “Open-Cycle Cooling | No
components <15% Zn and macrofouling | Water System”
17, 29 | General piping and Copper alloy | Raw water Macrofouling and | Chapter X1.M20, “Open-Cycle Cooling | No
components >15% Zn loss of material/ Water System” and Chapter XI.M33,

selective leaching | “Selective Leaching of Materials”

Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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Vil Auxiliary Systems
C1. Open-Cycle Cooling Water System (Service Water System)

Auxiliary Systems Table Changes

Page 81 of 136

—Unde?greund piping and
. fittings (external surfac
wuth or wuthout organi

Carbon steel
ey

‘General,‘ pitting,
creyice,. and,_

influenced

COITOSIOH

Structure and/or Aging Effect/ Further
Item Component Material Envnronment Mechanism Aging Management Program (AM P) Evaluatlon
Cili-b Dl Loss of material/ - | Chapter XI. M28 "Buned Pupmg and - [No- . = 2

Loss of material

Chapter X1.M28, “Buried Pipingand - |No

fittings (external surface,
with or. wnthout organic:
- coatlng or wrappmg) -

*| Buried piping and ‘| Carbon steel | Soil
components (with or Tanks Survelllance. or
without .
coating or Chapter XI. M34 *Buried Plpmg and Yes.
wrapping) Tanks lnspectxon o detection
R , o of aging
effects and
operating’
experience
are to be
further
evaluated
C1:1-c-| Piping: N ‘
C1 :2:|%.Underground piping and

Buried piping and

components

Gray cast iron

Loss of matenall

selective leaching

Chapter Xl M33 ‘Selectlve Leachmg No

of Materials”

Attachment 1

Proposed Changes-to NUREG-1801 Mechanical Systems Tables

31512004
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vil Auxiliary Systems
C1. Open-Cycle Cooling Water System (Service Water System)

Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation
C1:2-a3| Valves:(check; hand,control | Bronze;=:

RN Loss of matenal/={ Chapter XI.M20,:*Open-Cycle Cooling"
i and ‘containment isolation %" | aluminum="""\"| untreated salt‘ General (only 1’| Water. Systeni,’-and Chapter XI1.M33,
: | carbon steel 'Selec’ave'Le ching of Materials' 3

‘| camroslon and-

. - 2 B - | biofouling - T Lo :

17,29 | General piping and Carbon steel | Raw water Loss of material Chapter X1.M20, "Open-Cycle Cooling | No
components and macrofouling | Water System™

17,29 | General piping and Stainless Raw water Loss of material Chapter XI.M20, “Open-Cycle Cooling | No
components steel and macrofouling | Water System”

17,29 | General piping and Copper alloy | Raw water Loss of material Chapter X1.M20, "Open-Cycle Cooling | No
components <15% Zn and macrofouting | Water System®

17,29 | General piping and Copper alloy | Raw water Macrofouling and | Chapter X1.M20, “Open-Cycle Cooling | No
components >15% Zn loss of material/ Water System” and Chapter X1.M33,

selective leaching | *Selective Leaching of Materials®

Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/12004
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Auxiliary Systems Table Changes

C1. Open-Cycle Cooling Water System (Service Water System)

Page 83 of 136

Component

Structure and/or

Matarial

Environment

Aging Effect/
Mechanism

Aging Management Program (AMP)

Further

: :Shell
2[4 Channel

Heat exchanger (between -
open—cycle and closed-
cooling \ water systems)

N BN

’ tube srde raw.
,untreated salt

Shell side
treated water; -

orf sh

;| Loss of material/ =

General (only f
carbon steel),

i selectlve leachin

. alummum bronze,

copper-mckel and

corrosion an
biofouling * -

[Chapter X1.M20,-"Open-Cycle Cooling | No -
Water, System -and Chapter Xl M33,

Evaluatlon

components

Heat exchanger shell side

Raw water

Loss of matenal

coolmg water system

open-cycle and closed- cycle

: untreated salt’.
.| or fresh water~ s

tube side: raw,

: | Buildup of
. treated wate, , it/.

17,29 | Heat exchanger shell side __ | Copper alloy | Raw water Loss of matenal Chapter Xl M20 'Open-Cycle Cooling | No
components <15% Zn and macrofoulmg Water System™ ‘
17,29 VHeat exchanger shellside | Copper alloy |Raw water Macrofoulmg and Chapter X1.M20, “Open-Cycle Cooling | No
components >15% Zn ' loss of material/ | Water System" and Chapter X[.M33,
: : selective leaching “Selective Leaching of Materials®
.| Heat exchanger (between’; Shell side: .. 120, "Open-Cycle Cooling .

17 Heat exchanger tubes

Fouling

Chapter XI M20 'Open-Cycle Coolmg No

Copper alloy Raw water
<15% Zn Water System”

17 Heat exchanger tubes Copper alloy |Rawwater . |Fouling Chapter XI.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 Water System” )

Attachment 1

Proposed Changes to NUREG-1801 Mechanical Systems'TabI‘es

'3/5/2004

[ 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, | 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 addressaes 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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Vil Auxiliary Systems
C1. Open-Cycle Cooling Water System (Service Water System)
Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) | Evaluation
17 Heat exchanger tubes Copper alloy | Treated water Fouling Chapter X1.M20, “Open-Cycle Cooling | No
: . >15% 2Zn o Water System” . - -
=| Stainless’ Raw;:: Loss of material/ =2 Chapter XI.M20 Open~Cycle Coohng

steel

untreated salt“
water or fresh

Plttmg. crevice, : »:

Water System

General piping and
components

Stainless
steel -

Loss of matenal
and macrofouling

Chapter XI.M20, “Open-Cycle Cooling
Water System”

No

Cast steel,*

Carbon st el;-.

| Chapter XI.M20, Open-Cycle Cooling
‘| Water System,” and Chapter XI1.M33;
electnve Leaching of Materials”

No:-

components

loss of material/
selective leaching

T T Y ¥ M A ey v | biofouling LI

17, 29 | General piping and Carbon steel | Raw water Loss of material Chapter Xl M20 'Open-Cycle Cooling | No
components and macrofouling | Water System”

17, 29 | General piping and Gray cast iron | Raw water Macrofouling and | Chapter XI1.M20, “Open-Cycle Cooling | No

Water System” and Chapter X1.M33,
“Selective Leaching of Materials"

:{ Basket straine
Body

Carbon steel,.
stainless’ steel’

- Loss. of matenal/

corrosion’ and
blofoulmg SRy

| Chapter XI.M20;

"Open CycleiCoohli_ng ;

Attachment 1

Proposed Changes to NUREG-1801 Mechanical Systems Tables

3/5/2004
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vil Auxiliary Systems
C1. Open-Cycle Cooling Water System (Service Water System)

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 XI1.M20, “Open-Cycle Cooling | No
"| components ’ : .- 7" | and macrofouling | Water System" - ‘
17 General piping and Stainless Raw water Loss of material Chapter X1.M20, “Open-Cycle Cooling | No
components steel and macrofouling | Water System”

Attachmént1 - Pfoposed Changes' to NUREG-1801 Mechanical Systems Tables _ 3/5/12004
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Vil Auxiliary Systems
C2. Closed-Cycle Cooling Water System
Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) | Evaluation
4 ‘| Carbon steel .. -1 35°C (95°F) -~ [ Loss of material/ .| Chapter XI.M21,,*Closed-Cycle Cooling | No

treated water

General pitting;:
‘and crevice .

2| eorrosion* 1, <. E 0

.| Water System”

General piping and>
components

Carbon sieel

Troatéd ‘n/ater

Loss of matenal

Water System”

Chapter XI.M21, “Closed-Cycle Cooling

a-|.Valves (check,-hand, control,;
relief; solenoid*and !

Carbon steel
inl

i _treated wat

[35°C (05°F)._

Loss of material/ .=;

General (only fo

pitting’ and crevuce

| corrosion

j Water System

Chapter XI. M21‘-"Closed Cycle Coollng

General plplng and

Carbon steel

Treated water | Loss of material Chapter X1.M21, “Closed-Cycle Cooling
components Water System”
15 General piping and Stainless Treated water | Loss of material Chapter XI.M21, “Closed-Cycle Cooling | No
components steel Water System”

i Pump

: Casmg

Carbon steel, ;-
cast iron’

1 35°C (95°F) ...
treateo wat :

Loss of material/.~
Genheral {only fo
carbor steel);™
‘selective Ieachin
(for.castiron®/
only) pitting and

crevice corrosion™

Chapter XI.M21; "Closed-Cycle Coollng »
jWaterSystom -and Chapteer M33,w| 0
| “Selecti

Leachlng of M terlals

B!

[

Gené‘ral. plplng -and

Carbon steel

Treated water

No

Loss of material Chapter XI M21 'Closed Cycle Coolmg
components Water System®
15, 29 | General piping and Gray cast iron | Treated water |Loss of material Chapter X1.M21, “Closed-Cycle Cooling [ No
components Water System,” and Chapter XI.M33,

*Selective Leaching of Materials”

Carbon sfeel..

35°C (95°F) :%;

| Loss of material/=>

Chapter, XI.M21,"Closed-Cycle Cooling

General piping and.

Carbon éteel

Treated wator

Loss of matenal

ChapterX|M21, “élosed-Cycle Cooling

No
components Water System”
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/12004
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J35°C (95°F) &
reated water:

.=, Chapter Xl.M21‘, ;gl‘qs_ye_q-qul_e' lc‘golring:l

: | Water System?:

‘corrosion’s - "

) B AR

o,

Treated water | Loss of material  { Chapter XI.M21, “Closed-Cycle Cooling

No

15 General piping and Cafbon s;eel
components Water System”
Proposed Chénges to NUREG-1801 Mechanical Systems Tables 3/5/12004

Attachment 1
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vil Auxiliary Systems
C3. Ultimate Heat Sink
Structure and/or Aging Effect/ Further
Item Component Material Envlronment Mechanism Aging Management Program (AMP) | Evaluation

Plplng Ty w A aohis ) Carbon steel, - | Raw, s Loss.of material/... | Chapter X1.M20,."Open-Cycle Cooaling. | No-!
| brass, copper: | untreated: General (onlyfor : Water System,” and Chapter X1.M33;: 3
fickel i
lining or coating), :
selective leaching
(only for brass.

iy

17, 29 General plpmg and Carbon steel | Raw water Loss of material Chapter XI.M20, "Open-Cycle Coolmg No
components Water System”
17, 29 | General piping and Copper alloy | Raw water 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 XI.M20, "Open-Cycle Cooling | No
components >15% Zn selective leaching_| Water System” and Chapter XIM33, [ . - - - - | Comment; Assuming that any
*Selective Leaching of Materials” inspection for selective leaching will
also identify corrosion from other
Loss of material - | Chapter, X1.M20,-Open-Cycle Cooling:| No -~ ‘.- mechanisms so the latlar are not

‘| Water. System, and ‘Chapter XI. M3

influenced ™’
“| corrosion

Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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17, 29 | General piping and Carbon steel | Raw water Loss of material | Chapter X1.M20, “Open-Cycle Cooling | No
components Water System”

17,29 | General piping and Stainless Raw water Loss of material | Chapter XI1.M20, “Open-Cycle Cooling | No
components steel Water System”

17,29 | General piping and ‘| Copper alloy. | Raw water- - | 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 XI.M20, “Open-Cycle Cooling | No
components >15% Zn selective leaching | Water System" and Chapter X1.M33,
: S A - - . - - 1 “Selective Leaching of Materials”

C3.3-a:| Pump s soes ifyag o ‘Carbon steel | Raw,:: Chapter. XI1.M20, *Open-Cycle Cooling

" Caising (with or without
ternal lining or coating):

Untreated
fresh wat

: | influenced

Water System

< < s ! éorrogion o v | -
17 General piping and Carbon steel | Raw water Loss of material Chapter XI.M20, “Open-Cycle Cooling
components - Water System®
Attachment 1 . Proposed Changes to NUREG-1801 Mechanical Systems Tables" 3/5/2004
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Vil Auxillary Systems
D. Compraessed Air System

Auxiliary Systems Table Changes

Page 90 of 136

Structure and/or Aging Effect/ Further
Item Component Material Envrronment Mechanism Aging Management Program (AMP) Evaluation
D, 1-aw Piping2::: ‘| Carbon steel: Loss of material/,:: | Chapter XI.M24, :Compressed Air No {
X Pmeg and ﬂttmgs and low- General and: Momtonng

:|- Closure boltlni steel s Sl pitting corrosion” LT . 5
General piping and Carbon steel Condensatron Loss of material Chapter Xl M24 'Compressed A|r No
components {Int) Monitoring”

19 Piping and components Carbon steel | Condensation | Loss of material | Chapter X1.M24, “*Compressed Air No
external surfaces and boltmg (Ext) Monitoring”

.| Valves (including check-
vatves and. contalnment

| Saturated air .

Loss of material/.:

Chapter. XI.M24, “Compressed Air -

Monitoring’:

D.2.2z; | Closure bolting ©- - . s 3L , R SAAER o

19 General piping and Carbon steel | Condensation Loss of material Chapter X1.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 boltmg (Ext) Monitoring”

D.3-a-.:] Alr receiver =% 1| Carban steel | Saturated air.:'| Loss of material/ ». | Chapter XI.M24,.*Compressed Air

D.3. 1 < Shelland’ acce 5.C0

D.3.22|: Closure bolting - 3 S5 ES T | pitting corrosion | DL Y e N

19 General piping and Carbon steel Condensation | Loss of material Chapter XI M24 ’Compressed Axr No
components (Int) Monitoring”

19 Piping and components Carbon steel | Condensation | Loss of material | Chapter X1.M24, “Compressed Air No
external surfaces and boltmg {Ext) Monitoring”

! Pressure _regulators

| Carbon steel*.

Saturated air--

Loss of material/. .
General and;+ 5

ChapterXI M24;

“Compressed Air.

i s : RN pitting comTogion | S i okl
General plpmg and Carbon steel Condensation | Loss of material Chapter Xl M24 'Compressed Aur No
components (Int) Monitoring™
19 Piping and components Carbon steel | Condensation |Loss of material Chapter X1.M24, "Compressed Air No
external surfaces and bolting (Ext) Monitoring”
D.5-as| Filtersmsrpiegey sy Carbon steel=| Saturated air~:| Loss of material/ =-f Chapter XI.M24.:*Compressed Air

3 Shell and access cove
i Closure boltlnL«-.,L‘~ RS

pitting corrosion -+ |+

Momtonng'.a

r,,.

Carbon steel

Condensatlon

Chapter Xl. M24 'Cornpressed AII’

19 General piping and Loss of material
components (Int) Monitoring®
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 31512004

| factor in typical air systems.

| Comment: Closure bolting is listed

in most of these entries. Itis 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

i




DRAFT Auxiliary Systems Table Changes Page 91 of 136

19 Piping and components Carbon steel | Condensation | Loss of material Chapter XI.M24, “Compressed Air No
external surfaces and boltln Monitoring”

D.6-a.:| Dryer-..~.- .| Carbon steel - | Loss of material/ ~ - | Chapter X1.M24,“Compressed Air -+ | NO

D.6.1:7°| :Shell and acces I AR itoring” - s R

D.6.2 | Closure bBolting:¢-trs 7| o T e e Sh T | pitting corrosion::. | if. &7 SR -

19 General piping and Carbon steel | Condensation Loss of matenal Chapter XI.M24, “Compressed Alr No

< components RS PO I (1119 IETEL A I . | Monitoring®

19 Piping and components Carbon steel | Condensation Loss of matenal Chapter XI.M24, “Compressed Air No
extemal surfaces and bolting (Ext) Monitoring”

Attachméﬁt1:' o Pfop'ose_d Changes to NUREG-1801 Mechanical SYstems Tables o 3/5/2004
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Vil Auxiliary Systems
E1. Chemical and Volume Control System (Pressurized Water Reactor)
Structure and/or Aging Effect/ Further
Component Material Environment Mechanlsm Aging Management Program (AMP) Evaluatlon
-| High-pressure piping.... v.2t:}| Pipe, fi ttmgs. ¥ ,Chemlcall .| Cumulative ;< *-<'| Fatigue is a time-limited aging analysis | o

(1500—psng ratmg)
2| Pipe, fi ttmgs, and flanges
- Closure bolting’

: stamless
. steel closure

fatlguevd mag

Standard Review Plan, Section 4 3

.| of 10 CFR 54.21(c). >

(TLAA) to be evaluated for the penod B
of extended operation. See the .:

*Metal Fatigue,” for. acceplable
methods for meet/ng :he requ:rements

3 Genetal piping and

Treated

Cumulative

Stainless Fatigue is a t)me-hmzted agmg 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).

: Hngh-pressure_ piping:

steel, éarbon“
; steela» ;

treated
* | borated water

Loss of Matenall'..:; ,Chapter XI M10,-

ic Acid -

Carbon steel

Pnpmg and components Air with boric | Loss of material/ | Chapter X1.M10, “Boric Acid No
external surfaces and bolting acid leakage | Boric acid Corrosion”
{Ext) corrosion

Low-pressure piping:..;
(150-psrg ratmg
LG

Lo Low-alloy T

Air, leakin
chemicall

| borated water-

Lossofma rial/,.

- Carbon steel

No

Pnpmg and components Air with boric | Loss of material/ | Chapter XI.M10, “Boric Acid
external surfaces and bolting acid leakage | Boric acid Corrosion”
(Ext) corrosion
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 31512004
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vil Auxillary Systems
E1. Chemical and Volume Control System (Pressurized Water Reactor)
Structure and/or Aging Effect/ Further
Component Material Environment Mechanlsm Aging Management Program (AMP) Evaluatlon
Bodyand ... Chemically Cumulatlve ‘| Fatigue is a time-limited aging analysw Yes,-

‘| High-pressure vaives (check
% | control, hand; motor, 425
. operated pre;sure control

treated ¢ -
boraled ‘water

low-alloy’ steel- R

[ {(TLAR) 1o be ‘valuated for the period :

of extended operatlon See'the:
Standard Review Plan;’ :Section™4
“Metal Fatigue;” for ‘acceptable-;

methods for. meet/ng the requ:reman!s —

of 10 CFR 54.21(c).

TLAA®

General piping and

components

Stainless
steel

Treated
borated water
>270°F -

Cumulative
fatigue damage

Fatigue is a t/me-hmlted aglng analys:s
(TLAA) to be evaluated for the period
of extended operation. See the
Standard Review Plan, Section 4.3,
“Metal Fatigue,” for acceptable
methods for meeting the requirements
of 10 CFR 54.21(c). )

General piping and
components

Carbon steel -

System
temperature
>220°F o

Cumulative
fatigue damage

Fatigue Is a time-limited aging analysis
(TLAA) to be evaluated for the period
of extended operation. See the
Standard Review Plan, Section 4.3,
“Metal Fatigue,” for acceptable
methods for meeting the requirements
of 10 CFR 54.21(c).

Yes',
TLAA

| 'and relief. valves)
‘|~ Closure bolting <

-b’ | High-pressure valves (check
'{ control; hand, motor

operated pressure control

Low-alloy:-,

*| stee)“carbon

I~

Alr; leaking;z.
chemlcall
treated

ceerw

- Loss of material/--:

Boric acid
corrosno

Chapter X1.M10,*Boric Acid ;-

Piping and components

external surfaces and bolting .

Alr wnth bonc

acid leakage
(Ext)

Loss of material/
Boric acid
corrosion -

Chapter XI.M10, “Boric Acid

Corroslon

. Low-pressure valves (check

;| 'control; hand, motorx o~
| operated, pressure control .
| and relief valves)

" Closure bolting ¢

Air; Ieaklng

Loss of materlav

s Cor slon®

Chapter Xl M103"Bgric Acid o3,

T
— Tige

_Attachment1 -
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Vil Auxiliary Systems

Auxiliary Systems Table Changes

E1. Chemical and Volume Control System (Pressurized Water Reactor)

Page 94 of 136

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 materiall | Chapter XI1.M10, “Boric Acid No
external surfaces and bolting acid leakage | Boric acid Corrosion”
(Ext) corrosion

-a:{ High-pressure pump

low-alloy steel

;| Chemica
.| lreated.

lly:

bora

Crack initiation

A plant-specific aging management
' ]

4 ngh-pressure pump

Treated

Stainless Cracking/cyclic Yes plant
Casmg and closure bolting| _ | steel, carbon _ borated water | loading program is to be evaluated. spec:f c
steel

. .Hugh-pressure pump
2Cl

Low-alioy.- -~
‘steel, carb

sE‘eel ‘
5 vgeen
14 Piping and components Carbon steel | Air with boric Loss of material/ | Chapter X1.M10, “Boric Acid No
external surfaces and bolting acid leakage | Boric acid Corrosion”
(Ext) corrosion
E1.6-a- | Low-pressure pu ;| Low-alloy., :: - | Air; leaking:x-| Loss of material/.
K i steel, chemicall
steel treate k

: -Shell ‘and.access cover,
= Closure bolting:

i 5 T = | borated water” L] e - H RN
14 Puplng 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 C

.| Fatigue is a.time-limited aging analys:s
(TLAA) to be evaluated forthe period:|.
of extended operatlon See thes

.} Standard Review Plan, Sectlon 4.3
: ‘Metal Fattgue, " for acceptable

Attachment 1
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{ comment: | believe this GALL item |

is specifically looking at cracking in
the pump due to cyclic stresses from
its operation. Conseguently, 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 Auxillary Systems

Auxiliary Systems Table Changes

E1. Chemical and Volume Control System (Pressurized Water Reactor)

Structure and/or Aging Effect/

Item Component Material Environment Mechanism Aging Management Program (AMP)
3 General piping and Stainless Treated Cumulative Fatigue is a time-limited aging analysis
N components | steel borated water | fatigue damage' . | (TLAA) to be evaluated for the period

>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
components temperature | fatigue damage (TLAA) to be evaluated for the period
>220°F of extended operation. See the
A Standard Review Plan, Section 4.3,
“Metal Fatigue,” for acceptable
methods for meeting the requirements
of 10CFR §4.21(c). ==
.-;| Both sides Loss of material/-=,| Chapter:X1.M10, ‘Boric'Acid -~

chemically
1| treated:

Bonc acldT

Chapter XI.M10, “Boric Acid

14 Piping and components Carbon steel | Air with boric | Loss of material/
T e'xtemal surfaces and bolting acid leakage | Boric acid Corrosion” -
(Ext) : corrosion ‘

C Regeneratlve hea
: exchanger,
Channel head (mcludln

‘| Both sides:: -

Crack lnmatnon

».| Chapter XI.M2; “Water Chemlstry.‘ 'y
for PWR primary water.in EPRI

The AMP is'to be augmented by’
verifying the absence of cracking due.
to’stréss'corrosion  cracking and’ cychc
loading; orloss of matefial due to -
pxttlng and crevice, ‘corrosion; A_n Tt
acceptable Verification program s fo-,
include temperature and radnoactwuty ¥
monitoring of the shell side water; and
eddy current testing of tubes.< 73 .7

Attach'menf 1 ‘
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Vi Auxiliary Systems

E1. Chemical and Volume Control System (Pressurized Water Reactor)

Structure andfor Aging Effect/ Further
Item Component Material Environment Maeachanism 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.

a:| Letdown heat exchanger:
N ‘(servnced by closed

“|+:Closure bolting =72

Stamless.

(644°F): shell
side: closed-

cycle cooling *: |+

water (treated

3 water)a-n ;'n&

i..| Faligue is a time-limited aging analys:s .

(TLAA) to be: evaluated for the period ™

‘{ of, extended operatlon -See the =

Standard Review Plan, Sectlon 4'3
“Metal Fatigue,for acceptable S

methods for meeting the requirements

Cumuleuve

3 General piping and Stainless Treated 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).’
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/512004
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vil Auxillary Systems
E1. Chemical and Volume Control System (Pressurized Water Reactor)
Structure and/or Aging Effect/ Further
Item Component Environment Mechanism Aging Management Program (AMP) | Evaluation
3 General piping and Carbon steel | System Cumulative Fatigue is a time-limited aging analysis | Yes,
. components 1 © . |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).
.| Letdown heat exchanger ::. ; ;| Crack inmatlon +1..| Chapter X1.M2, *Water Chemistry,” :=:

jup to 340°C ;-

sidésclosed-
| cycle’ coohng

"| Stress corrosion
] crackmg. cyclic*

-| (644°F);: shell |

and growth/

for PWR primary water in E RI
TR- 10571 <

.The'AMP.is to be augmented by
verifying the absence of cracking due’
to stress corrosion cracking and cycllc<
loading, or loss of material due'to
pitting and crevice corrosion. A
acceptable verification’ program isto.;
include temperature and radioactivity
monitoring of tHe shell side water, and
eddy current testing of tubes. (See -
Oconee operating experience, License
Renewal Application; Revusron 2 June

1998,p-3.4:26) " Vvi i :

Attachment 1
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Vil Auxiliary Systems
E1. Chemical and Volume Control System (Pressurized Water Reactor)

Further
Evaluation
Yes, plant
specific

Structure and/or
Item Component
9 Heat exchanger tube side
: components

Aging Effect/
Mechanism
Cracking

Environment
Treated
borated water
>140°F

Material
Stainless
steel

Aging Management Program (AMP)
Chapter XI.M2, “Water Chemistry,”
for PWR primary water in EPRI
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)

Loss of material/;.: | Chapter X1.M21; *Closed-Cycle:
ice Coolmg Water System

.| Letdown heat exchanger., - Closed-cycle -

,coolmg ater:?

Sk esre o

Carbon steel -

'; cooling Water) ;-
-:Shell and access cove

Heat exchanger shell side Carbon steel | Treated water Loss of material

components

Chapter XI.M21, “Closed-Cycle No . - - 1 Comment; Based on matenal and
Cooling Water System” aging effect of GALL item, this is the

-| Letdown heat exchanger:.
| (serviced by closed-cycle
> coolmg water)

- Z} Air,.Jeaking

chemlcally,

Loss of matenaV

XI.M10,’;?Boric Acid
S

= Closure bolting DL "+ | borated water-| <= =
14 Piping and components Carbon steel | Air with boric | Loss of materiall | Chapter XI.M10, “Boric Acid No
external surfaces and bolting acid leakage | Boric acid Corrosion™ '
(Ext) corrosion
; _Basket strainer.; 22| Low-alloy ..o | Air, leaking:; Chapter XI‘M10 “Boric Acid

steel, carbon b

chemically:
oo | treated znaw
| borated water-

‘Corrosmn

14 Piping and components

Loss of matenall

Carbon steel | Air with boric . Chapter XI M10 “Bonc Acnd
external surfaces and bolting acid leakage | Boric acid Corrosion”
(Ext) corrosion
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/512004

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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vil Auxiliary Systems

Auxiliary Systems Table Changes

E1. Chemical and Volume Control System (Pressurized Water Reactor)

Page 99 of 136

' Attachment 1

Structure and/or Aging Effect/ Further

ltem Material Environment Mechanism Aging Management Program (AMP) Evaluation
E1.10-"|.Volume control tank - -| Low-alloy’ 1 :.:| Alr; leaking ::. | Loss of material/..| Chapter XI.M10, “Boric Acid - SINoi Ry
av . | steel;‘carbon | chemicall Boric acld: i |
E1.10. steel treated- corr_oslo
A TR e Rk - borated Water+ [+ 3 i R .
14 Piping and components Carbon steel Air with boric | Loss of material/l | Chapter X1.M10, “Boric Acid

external surfaces and bolting acid leakage | Boric acid Corrosion”
. . (Ext) corrosion =

Proposed Changes to NUREG-1 801 Mechanical Sys_téms Tables

3/5/2004
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Vil Auxiliary Systems
E2, Standby Liquid Control System (Boiling Water Reactor)

Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism | Aging Management Program {(AMP) Evaluation
Horers| Stainless .o | S0 ', m L35l ) COre ion_>. Chapter XI.M2, *Water Chemistry,”s: s

' .‘- Plplng and fittings ir
. contact with sodium

25 General piping and [Treated water Cracking Chapter Xl M2 'Water Chemlstry.' No

components steel >140°F__ L. for BWR water in BWRVIP-29 (EPRI _ - - - 1 Comment: According to EPRI
mechanical tools, sodium

"TR-103515)
< 3 v pentaborate solution is relatively
Chapter. XIM2,“Water Chemistry, - benign for stainless. Assumed to be

- | for BWR water in BWRVI basic treated water.

E2.2-a* -Solutxons
~Tank

“Tank heaters ‘I solistion'at. TR-103515)-

| (224,500 ppm B) -

25 General piping and Stainless Treated water Cracklng Chapter XI M2 *Water Chemlstry. No
components steel >140°F for BWR water in BWRVIP-29 (EPRI
TR-103515)
| Valves (pump suction, relief, :{ Stai 1=+ Sodium 3o | Crack initiation ;)| Chapter. XI.M2, "\Water Chemistry, .+
' mjectlon. contammen | steel : 1d growth ‘| for BWR water i in BWRVIP-29 (EPRI
; soluuon ‘at’; Stress corrosion | TR-103515):
25 General piping and Stainless Treated water Cracking Chapter XI M2 “Water Chemlstry. No
components steel >140°F for BWR water in BWRVIP-29 (EPRI
TR-103515)

R InjectIon pumps: ;| Stainless ; ;- | Sodium :.,. -~ | Crack initiation": } Chapter X1.M2, *Water. Chemistry,” -
; i | steel:: ‘| per ‘5| ‘and growth/:-+72:{ for, BWR waté

: * | solution at- Stress corrosion.| TR-103515)

i 21:232.2C53 ing

(70-'90°F)

Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004




DRAFT
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Page 101 of 136

25 General piping and Stainless Treated water Cracking Chapter X1.M2, *"Water Chemistry,” No
components steel >140°F for BWR water in BWRVIP-29 (EPRI
TR-103515)
Attachment 1 . Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/12004
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Vil Auxiliary Systems
E3. Reactor Water Cleanup System (Boiling Water Reactor)
Structure and/or Aging Effect/ Further
Item Component Matenal Mechanism Aging Management Program (AMP) | Evaluation

Environment

Crack mmatlon and ¥
| growthv =
- Stress corrosuon

3 |ntergranula(stress=
:3: | corrosion cracking -

Chapter XI,M25,-BW
't Cleanup.System

 Reactor Water: !

2

General piping and
components

Stainless
steel

Treated water | Cracking
> 140°F

Chapter XI.M25, “BWR Reactor Water |No
Cleanup System®

- Pipingsr - 0.

: 'P:pmg and f ttlng_s

steel: types
304, 316, or

‘Fatigue is a time-/imited aging analysis .|
(TLAA) to be evaluared for the period of.

"Review. Plan, Section 4.3,.“Metal

‘meeting the requtrements of.10.CFi
'54.21(c). S

extended operation, "See the Standard

Fatigue,”for ¢ acceptable’ methods f

wies

- ,‘.,.‘v-_au 2% e

General piping and

components

Stainless
steel

Treated water
>270°F

Cumulatlve fatigue
damage

Fatigue is a t:me-llmlted aging analysis
(TLAA) to be evaluated for the period of
extended operation. See the Standard
Review Plan, Section 4.3, “Metal
Fatigue,” for acceptable methods for
meeting the requirements of 10 CFR
54.21(c).

-| Reactor-water, cleanup *

Cast=i.

austenmc 3
|

;| Oxygenated
water 3
93°C-288°C ;| Stre
(200°F-550°F) : :
! mtergranularstress
*| corrosion cracking -

kR

id;f Chapter XI.M25, ‘BWR Reactor Wa

3 ie 4T

Cleanup' System

General piping and
components

Cast

austenitic

stainless steel

Treated water | Cracking
> 140°F

Chapter XI. M25 “BWR Reactor Water No
Cleanup System*®

Attachment 1
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vii Auxiliary Systems
E3. Reactor Water Cleanup System (Boiling Water Reactor)
Structure and/or Aging Effect/ Further
ltem Component Materlal Environment Mechanism Aging Management Program (AMP) Evaluatlon
Oxygenated ¢| Cumulative fatigue, | Fatigue is a time-limited aging analysis .. | Yes, + "~

\ austenltlc'“‘ :

damagel

| Review Plan; Section 4.3, *Metal ™

.| meeting the reqwrements of 1 0 C

| 54.21(c). =%

extended operation: See the Standard

'Fatigue,” for acceptable methods for .

AT *,,.. ‘....

(TLAA) to be évaluated for the period of |-

Stainless
steel

General piping and
components A

Treated water
>270°F

Cumulative fatigué
damage

Fatigue is a l/me-llmlted ag/ng analysrs
(TLAA) to be evaluated for the period of
‘extended operation. See the Standard
Review Plan, Section 4.3, “Metal

| Fatigus,” for acceptable methods for

meeting the requirements of 10 CFR
54.21(c).

Yes,
TLAA-

Cast- -
austenitic®
stainless steel

General piping and
components

Treated water
>270°F

Cumulative fatigue
damage

Fatigue is a time-limited aging analysis
(TLAA) to be evaluated for the period of
extended operation. See the Standard
Review Plan, Section 4.3, “Metal -
Fatigue,” for acceptable methods for
meeting the requirements of 10 CFR
54.21(c).

Yes,
TLAA

E37230;

RWCU pump -
Closure boltin

= [igh strength= .

Air; Leakmg ey
) oxygenated

.Cumulative fatigue:

.|'Review Plan; Section 4.3, *Metal -
| Fatigue,” for acceptable methods fo

| 54.21(c).:+

Fatigue is a time-limited aging analysis

‘extended operatton See the Standard .

‘meeting the requ:rements of 1 0 CFR—

ST o)

Yes, ;.
| (TLAA) to be' evaluated for, the period of | TLAA'

- General piping and

Carbon steel
components '

System

temperaturd
>220°F

Cumulative fatigue

damage

Fatigue is a t/me-/lmlted agmg analysis
(TLAA) to be evaluated for the period of
Review Plan, Sectron 4.3, “Metal
Fatigue,” for acceptable methods for
meeting the requirements of 10 CFR
54.21(c). .

Attachment 1
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- - 7| Comment: Fatigue is dependent on
temperature of internal environment
so external environment not
mentioned. Corrosion will be
addressed elsewhere,
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vil Auxiliary Systems
E3. Reactor Water Cleanup System (Boiling Water Reactor)
Structure andlor Aging Effect/ Further
Component Material Environment Mechanism Aging Management Program (AMP) Evaluation

: Regeneratlve heat,

‘| steel cladding -

: Oxygenated "

:|'growthy. ;

LS etmey

| Stress corros

‘TA plant-specnr c agmg manage

B

Regenerative heat
exchanger tube and shell
side components

Stainless

o

Comment: Carbon steel not
susceptible to SCC

.| Non-regenerative heat:

| 'exchanger (serviced by

closed-cycle ohng :

. wnth stamless
‘I'steel cladd mg

R o heya

Yes, plant::
specific

Heat exchanger shell side

Stainless Treated water Crackmg A plant—specmc aglng management Yes, plant
components steel >140°F program is to be evaluated. specific
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
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 31512004

Comment: Carbon steel not
susceptible to SCC




DRAFT Auxiliary Systems Table Changes Page 105 of 136

Vil Auxliiary Systems
E3. Reactor Water Cleanup System (Boiling Water Reactor)

Structure and/or Aging Effect/ Further
| ltem Component Material Environment Mechanism Aging Management Program (AMP) | Evaluation
E3.4-b: | Non-regenerative heat.~: -| High strength . | Reactor, =: = | Loss of material/......| Chapter XI.M21, “Closed-Cycle Cooling. { No- :
i L 'exchanger (Serviced by +%| low-alloy steel’ coolant water™ Microb!ologncally | Water System” ¥
closed-cycle.ooolin with'stainless:;
ARE steel claddln'
portions of the'
RWCU system
| RN ~1<93°C [200°F]) " .
15 Heat exchanger shell side | Stainless [Treated water| | Loss of material _ _| Chapter XI.M21, “qus_ed_(;xcl_e_(;qo_hgg No _____ - [ Comment: This is CCCW rather ]
components steel : Water System” than RCS water as stated in GALL

Attaéhheﬁt 1‘ B Proposed Chgnges to NUREG-1801 Mechanical Sjstéms Tables ' 3/5/2004




DRAFT Auxiliary Systems Table Changes Page 106 of 136
Vil Auxiliary Systems
E4. Shutdown Cooling System (Older Boiling Water Reactor)
Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) | Evaluation
E4.1-a.| Piping .3 2w ‘ :| Carbon steel, s | Oxygenated 3. 2| Loss,of material:.- | Chapter XI,M2,*Water Chemistry,”.for ;[ Yes; £ -=%

[E4.1.1./| cPiping and fittings

‘stainless steel

T

S e e

water. uptor”

PEAEIE PRE TSNy

FUR N,

.| Pitting and crevice-

BWR water in BWRVIP-29 (EPRI TR-

The AMP ls to be. augmented by,
. verlfylng the effectlveness  of wate,

. acceptable venﬁcatlon program

detection 7,
of aging:-:
effects i to

General plpmg and

Loss of material

Chapter XI.M2, "Water Chemistry,” for

Carbon steel | Treated water 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.

Carbon steel, - | Oxygenated.:.,
stainless steel’| water, up to~+

| 288°C (850°F). F

fatlgue damagel R

Cumulative=7 57 .

Fatigue js a time-limited aging analysis':

extended operation.’See the Standard

(TLAA) to. be ‘evaluated for the period of |-

Review. Plan, Section 4. 3,_,"Metaln 5

~ F.at,igug * fo

Attachment 1

Proposed Changes to NUREG-1801 Mechanical Systems Tables

3/5/2004
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vil Auxiliary Systems

Auxiliary Systems Table Changes

E4. Shutdown Cooling System (Older Boiling Water Reactor)

Page 107 of 136

Structure and/or 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 : o >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). - .
3 General piping and Stainless steel | Treated water | Cumulative Fatigue Is a time-limited aglng analys:s 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).

1 | Oxygenated:-;

water, up to
288°C (550°F)

Stress’ corros:on

Chapter.X1.M7, /BWR Stress Corrosion-

Cracking", and Chapter XI.M2, *Water. |

Chemistry,” for BWR water in BWRVIP-

; - cracking < 7. | 29 (EPRI TR-103515) <.l e 2~ .
27 General piping and Stainless steel Treated water Cracking Chapter X1.M7, “BWR Stress Corrosmn
components_ : > 140°F ) Cracking® and Chapter XI.M2, “Water
: ’ Chemistry,” for BWR water in BWRVIP-
- 29 (EPRI TR-103515)
Carbon steel =~ Oxygenated .| Loss of matenal/ .| Chapter.X|.M2, “Water Chemistry,”.for::| .Yes; ;.

water, up tor=- Pitti

_BWR water in BWRVIP-29 (EPRI.TR-

The AMP is to be augmented by,
,venfymg the effectiveness of wate

‘chemistry.control: See Chapler XI.M32,.
“One-Time' Inspect:on "for an.’-

d'et'eé:tld'n “f
of’ agmg
effect i _tq

evaluated .

" Attachment 1 -

‘acceptable verification | program. ;

Proposed Changes to NUREG-1801 Mechanical Systems Tables
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Auxiliary Systems Table Changes

Page 108 of 136

vil Auxiliary Systems
E4. Shutdown Cooling System (Older Boiling 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 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.

a | Valves (check; control hand.;
motoroperated ‘and [ehe

Stainless. steel

Oxygenate
water. up t

and growth/=%

Chapter XI.M7, "BWR Stress Corrosion.

Cracklng and Chapter XI. M2"‘Water

No::

components

> 140°F

valyes) . . 288°C (550f’F) Stress corrosnon x| Chemistry,” for BWR water in "~
= Body and bonnet - syl st SRS oracking i 1 - | BWRVIP-29 (EPRITR-103615) 550 s | i 37
General piping and Stamless steel Treated water | Cracking Chapter XI.M7, “BWR Stress Corrosion { No

Cracking™ and Chapter XI.M2, "Water
Chemistry,” for BWR water in BWRVIP-
29 (EPRI TR-103515)

- Heat exchanger (serviced. by
closed-cycle cooling wate

Channel head.

_,;vj ‘coolant water

-| side;: Tubes::-
stamless’

carbon steel -

Reactor::

!w,

6y

Loss of material/. -
Plttlng, crevice

Chapter XI.M21
Water System”

~Closed-Cycle Cooling. | No

Comment: LOM of tube side
components not covered by CCCW

Heat exchanger shell snde

ﬂ' reated water|_

Stainless steel |[Treated water] | Loss of material  _ Chapter_XJ M_Z] ‘_C_Iqs_eg_Cy_cl_e_QO_ollr_wg_ No . - -| Comment: This is CCCW not RCS
components Water System” water
28 Heat exchanger shell side Carbon steel | Treated water | Loss of material Chapter XI.M21, “Closed- Cycle Cooling |No
components Water System”
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/12004
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v Auxiliary Systems

Auxiliary Systems Table Changes

F1. Control Room Area Ventilation System

Page 109 of 136

Structure and/or
Component

Material

Environment

Aging Effect/
Mechanism

Aging Management Program (AMP)

Further
Evaluatlon

;.| Carbon steel«-

(galvanlzed o.r

Loss of material/..;
' General plttmg.

A plant—specuﬂc aging management
‘program is to be evaluated ;

5 Piping and components Carbon steel | Condensation | Loss of matenal A plant-specific aging management Yes, plant
internal surfaces (Int) program is to be evaluated. specific
§ - | Piping and components Galvanized 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 Carbon steel { Condensation | Loss of material A plant-specific aging management Yes, plant
- | external surfaces and bolting |- -~ - " 1 (Ext) C - | 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 -
F1.1-b,] Ducts o et Elastomer.:...- | Warm,:27++:3- | Hardening and -3 | A plant-specnf c aging management:::, | Yes, plant_,
F11, Flexrble collars between‘ (Neoprene i ‘| Toss of strength/ program is t0 be evaluated.’ specrf‘c ]

-.ducts and fans,:."% 3
“'Seals i in dampers and;
+doors .

ot e

hy A..'.a.,.

N
ree T

2 Elastomer seals and

Elastomers Condensarion Change in A'p‘lant-specif‘ic aging management
components (Int or Ext) material program is to be evaluated. specific
properties

Yes, plant

Flii-c.

F1.1.3- |+
pL o

:Flexnble collars between’
ducts’and fans"®
;Seals |n dampe S “and:

Elastomer,«.
(Neoprene)

Loss of material/ -
w

A'plant-s pecrf ic aging management

program is {0 be evaluated.,

Yes; plant::
specific

2 Elastomer seals and

Condensation

Loss of material/

Yes, plant»

Elastomers ) A plant-specmc aging management
components - B ) (Int or Ext) Wear program is to be evaluated. . specific
Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004

" Attachment 1

]

Comment: Galvanized steel is listed
separately here because some plants
credit coating
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vii Auxiliary Systems
F1. Control Room Area Ventilation System
Structure and/or Aging Effect/ Further
Component Material Mechanism Aging Management Program (AMP) Evaluation

| Air handler heating/ cooling*™

Copper/nickel |

Envnronment

Loss of materialls:
Pitting and crevnce

A plant-specifi c'aging, manage
program is to be, eyaluate‘

| Yes; plant ‘

il COMOSION e i v f rtaedit by Sy 3 arw T : '3

5 General piping and Copper alloy Condensatuon Loss of material | A plant-specmc 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
com ponents <15% Zn (Int or Ext) program is to be evaluated. specific

‘| Carbon steel -,

-:| Loss of material/ ..
: General plmng,
- | crevice ‘corrosion.

1 Co ng Water . System’:

-| Chapter XI,M21, 'Closed-CycIe_-'~-

~

AR ST

? NOA'

General piping and
components

Carbon steel

Treated water

Loss of material

Chapter Xl M21 *Closed-Cycle
Cooling Water System”

i| Filters %0

‘| Carbon steel, -
stainless steel

Wam,

=| Loss of material/ -

General  (only for. )

A plant-spemf C aging manageme;
program is to be evaluated.

_leng. and:; L

iR YR R G S S crevice comrosion : el

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 (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 boltmg (Ext) program is to be evaluated. specific

F1.4-b-| Filters i3tz oo o | Elastomers. .. | Warm;, ‘| Hardening and;- -<-{ A plant—spec:f c aging management - -| Yes,.plant:’

(Neoprene loss of streng 1] specific
and similar 32+ ++ | Elastomer; [RE
¥ | materials) - |- | degradation A
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
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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Vit Auxiliary Systems
F2. Auxillary and Radwaste Area Ventilation System
* Structure and/or LTl L agiig Effect! |0 Further '
Item Component Material Environment Mechanism Aging Manaunent Program (AMP) | Evaluation
e Carbon steel: | Warm; molst;: | Loss of material/.::] A plant-specrflc ‘aging management ~|.Yes,; plant:’

5 :. (galvanized or.

General, pitting,
crevice corrosio

microblologucally’«
influenced =+
corrosion (for duct
[drip-pan] and-*
piping for’

program is to be ‘evaluated.
| e

. | specific

moistura~;

drainage) .’ i : L . i
] Piping and components Carbon steel | Condensation | Loss of material A plant-specific aging management Yes, plant

internal surfaces”™ I 1 (1) program is to be evaluated. specific
5 Piping and components Galvanized | Condensation Loss of material A plant-specxfrc aging management Yes, plant
’ internal surfacés ~~ steel ~ (Int) - " " | program is to be evaluated. ) specific
) Piping and components Carbon steel | Condensation | Loss of material A plant-specmc aging management Yes, plant
’ extemal surfacesand bolting | =~ = " |(Ext) R ~ " | program is to be evaluated. i 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

- Ductz y e

Hardenlng and.:

Elastomer
d

A plant-specrﬁc aging management L
' b

Yes, plant

specific”

-3 idoors"‘-f‘ ke ) . AR ; :
2. Elastomer seals and Elastomers Condensatron Change in A plant-specific aging management Yes, plant
components . (Int or Ext) material program is to be evaluated. specific
o - . properties
F2.1-c; Ductw ‘| Elastomer.s<-:; Warm. moist~+ | Loss of material/. . | A plant-specific aging management Yes, plantf

(Neoprene)

program Is to be evaluated .

Attachment1 =~
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vil 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/l | A plant-specific aging management Yes, plant
components (Int or Ext) Wear program is to be evaluated. specific
F2.2-a: | Air handler.heating/ cooling - ;| Copper/.: ‘] Warm, moist-:{ Loss of material 3. | A plant-specific aging management .\.*. vt
2.4 Heatmg/ cooling couls mcke air=n, . Pitting and crevrce program is to be evaluate
: ERPIEES e AR WA COMTOSION -+ X T4 1" W 8y S I 7H S ;
5 General piping and Copper alloy |Condensation |Loss of material A plant—specuf ic aglng 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
com ponents <15% Zn (Int or Ext) rogram is to be evaluated. specific
F2.3-a:f Piping ;- . | Carbon steel - | Hotor.cold, ;. :| Loss of material/-.. | Chapter. XI.M21, “Closed-Cycle : T

Puplng anri'f' mngs,

H? —,.; £y

SO

treated water "
e L --| crevice corrosion

General prttmg

Coollng Water System

ERELAEE R

General plplng and
componenls

Carbon steel

Treated water

Loss of material

Chapter XI M21 'Closed -Cycle
Cooling Water System”

.| Carbon steel,
i steel-

Warm, moist

General (only for.
carbon steel), 5
| pitting. and crevnce

R

corrosion 723

'-‘

Loss of material/,->

A plant-specnﬂc aging management.
program is to be evaluated*

A plant-specific aging management

Yes, plant

5 Piping and components Carbon steel | Condensation |Loss of material
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 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 boltlng ' program is to be evaluated. specific
L FiltersZ =, % R Elastomers | Hardening and .- | Yes, plant

B Elastomer seals

(Neoprene:
and similar

loss of strenglhlr

A plant—specrﬂc aging management- :

g ’Elaslomer e

, edleasiy | materials) .| degradation &% R =
2 Elastomer seals and Elastomers Condensation | Changein A plant—specrflc aging management Yes. plant
components (int or Ext) material program is to be evaluated. specific
properties
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/12004
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vil Auxillary Systems

Auxiliary Systems Table Changes

F3. Primary Containment Heating and Ventilation System

Page 113 of 136

Structure and/or

Material

Environment

Aging Effect/
Mechanism

Aging Management Program {(AMP)

Further
Evaluation

Component

‘Carbon.steel i3

palnted) bolts:
plated carbon:

Warm, moist ;.

Loss of material/ -
. _General plttmg, o

monsture

A plant-specific aging managemen

5 Piping and components

Carbon steel

Condensation

Yes, plant

Loss of maten‘a| A plant-specific aging management

internal surfaces {Int) program is {o be evaluated. specific

5 Piping and components Galvanized Condensation |Loss of material | A plant-specific aging management Yes, plant
- * linternal surfaces - . steel (Int) ) 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

) Piping and componems Galvanized Condensation | Loss of material A plant-specific aging management Yes, plant

external surfaces -~ ]steel- o - -~ | program is to be evaluated:. - ~-  -| specific - -

e Flexlbie collars'between
;-ducts’and fans.i, >

Elastomer iz

:} Hardening and::

foss of strength

Elastomer.::s

A plant—specuﬁc aging management:
program is to be evaluated

e ] OORS Ht S e . S . ot
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 .

;Ductu ph

“| - doors -

Elastomer:f

: Wamr mois

t-ru

Loss of material/- -

A plant—specn” Cc aging managemen
to b ev Iuated~ it

2 Elastomer seals and -

Elastomers

Condensation

Léss of ‘rnaterial'/"

oF 40 A LT R A A PR DA M A s
A plant-specific aging management - | Yes, plant:

components B (Int or Ext) Wear program is to be evaluated. specific
Attachment 1 Proposed Chgnges to NUREG-1801 Mechanical Systems Tables -
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Auxiliary Systems

Auxiliary Systems Table Changes

F3. Primary Containment Heating and Ventilation System

Page 114 of 136

PRI IS L"l‘afi_l“'"

| Pitting and crevice!
* | corrosion ™™ -

Structure andl/or Aging Effect/ Further
Companent Material Envlronment Mechanism Aging Management Program (AMP) Evaluation

*| Air handler heating/, coolln -1 Copper/nickel: =:| Loss of material/- A plant-specific aging management - Yes, plant:-
: }Heatlngl coolmg conl o SR T specnfc 5

program| istobe e aluated

N T

Copper alloy

Condensation

A plant-specmc aging management

Yes, plant

General piping and Loss of matenal
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

: AP:pmg

[ Carbon st

Hot or coid -

Loss of matenaV

. General plttmg,
| crevice corrosuon*

Chapter. X1.M21;.*Closed- Cycl o
,Coolmg Water System

'l R

Nﬁ?i'"

General piping and

Carbon st
components

eel

Loss of material

Chapter Xl M21 *Closed-Cycle
Cooling Water System*

.| Carbon steel,s: | Warm
stainless steel

- COﬂ'OSIOﬂ

-| Loss of material/.:
‘General (only for:
‘carbon,steel). i

A plant-specific aging management ...

program is to be evaluated..

o LA T

(R

Carbon st

A plant-specific aging management

Yes plant

Piping and components eel | Condensation |Loss of material
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
S 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
{Ext) program is to be evaluated. specific

external surfaces and boltlng

-~ | materials)=

.| Elastomers .
(Neoprene*
and similar

Warm, moist- -

Hardening and+*.
1 loss of strengthl

A plant-specrf ic aging management S

Elastomer seals and Elastomers Condensation | Changein A plant-specific aging management Yes, plant
components (Int or Ext) material program is to be evaluated. specific
properties
Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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vil Auxiliary Systems
F4. Diesel Generator Building Ventilation System
Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluation
F41-a:1 Ducty 1o v v | Carbon steel: | | Loss of material/:-:| A plant-specific aging management

-+ Duct ﬁttlngs access doors
and closure bolts ::
'Equrpment frames and

(g'al\ia'niz'éd '

‘General pitting,”.

crevnce corrosuon

influenced 3%

corrosion (for diict

program is to be evaluated oy

Yes, plant g

[dnp-pan] an
. piping fo
: moisture
: : s R -5 | dralnage) x sl e, RN =
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 Galvanized 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 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
F4.1-b~ Duct Ftiiis . gt o v | Elastomer e - | Warm; molst ;| Hardening and.- | A plant-specific aging management‘ :+;] Yes, plant
F4.1.3 “ Flexible’ collars be een (Neo “ i ai gr ‘program is to be evaluated, i
S ; ducts and fans v Elastomer: ' i R RLEELY

"4.1:4 " |- Seals in dampers and degradatro
BRSNS udoors LT T S N S T A e R E S I R A I -
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

Elastomer, RO ‘Warm Jmmst

.....

Loss of matenal/
Wea

e S vt}

progt m ls to be evaluated

*:1'A plant-specific aging management -

Elastomer seals and

Elastomers Condensatlon Loss of material/ A plant-specnt" C aglng management Yes plant
components L -| (Int or Ext) Wear program is to be evaluated. . specific
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F4.2-a~
F42.1

7 Heatmg/coolmg t:o:ls

Air handler heating/cooling:,-,

Copper/nickel-

Warm, moist?.

-| Pitting and ¢ crevnce
‘| corrosion 5./ Tk s

Loss of material/..

1A plant—specif Cc aging management
program l$ to be evaluated

,--a«xfi B

Yes; plant:

5 General pnpmg and Copper alloy | Condensation |Loss of matenal A plant-specmc aglng management Yes, plant
components >15% Zn (Int or Ext) program is to be evaluated. specific

5 General piping and Copper alioy | Condensation |Loss of material A plant-specific aging management Yes, plant
: com ponents <15% 2Zn (Int or Ext) program is to be evaluated. specific

.3-a’ | Piping -
- Pipi

;| Hotorcold ,

Loss of matenaV a
itti

corrosion::

3 ACoohngW terS t

Chapter XI.M21 _'Closed Cycle:

No,

15 General piping and Carbon steel Treated water Loss of material Chaptér XI.M21, “Closed-Cycle No
components . Cooling Water System”
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\] Auxiliary Systems
G. Fire Protection
Structure and/or Aging Effect/ Further
Item Component Material Environment Mechanlsm Aging Management Program (AMP) | Evaluation
G.1-a-| Intake structure -’ vgnin | Sealant.ic x| Indoors: air;: A Increased - .| Chapter XI.M26, “Fire Protection” I Not.s g
G.1:1°| - Fire barrier penetratlon S R hardness ar\d -

:’and expansion joint)-

eals (for piping, electrical
“‘conduit, cable tray; heating;.
~ventilation; alr. condltion,

outdoors. sun

- | shrinkage/ -

Flre barrier penetratron Elastomer Arr- mdoor Change in Chapter X1.M26, “Fire Protection” No
seals - ’ S o material - s ’ -
- . . properties . - ) .
20 Fire barner penetratlon Elastomer. Air - outdoor | Change in Chapter XI.M26, “Fire Protection® No
- seals- - : - : ' material - s - :
properties

G.1-b- | Intake structure ;| Concrete and < | Indoor and Concrete cracking ‘ChapterXI M26, “Fire Protectlon and..
'G.1 ~Fire bamerwalls ceulnngs, reinforcement " | outdoor and spalling ' Chapteer S6, 'Structures Monitoring

environments
: ‘a

Freéze-thaw.
aggressive

e &

| dggregates Ti A

Structural fire barriers —

Reinforced .

Chapter XI.M26, 'FireAProtection' and

: Air - indoor Concrete cracking No
walls, ceilings and floors concrete - : ) and spalling Chapter XI1.S6, *Structures Monitoring | -
Program”
30 Structural fire barriers - Reinforced Air - outdoor | Concrete cracking | Chapter X1.M26, “Fire Protection” and | No
- walls, ceilings and floors concrete- - S and spalling Chapter X1.S6, "Structures Monitoring -
Program”
G.1-c:{ Intake structure - ~ | Concrete and ;| Indoor.and - | Loss of material/=-| Chapter XI.M26, "Fire Protection® and .11 N
'G.1.2: | Firé barrier walls cellings relnforcement .| outdoor: %% < | Corrosion'of 53 Chapter, XI. S6, ‘Structures Momtonng '
s | Y and floors 5T L i |7 2 s | environments | embedded steel Program”. * i Tt S
30 Structural fi re barners - Remforced Air - indoor Loss of material/ | Chapter X{.M26, ‘Flre Protectron and |No
walls, ceilings and floors concrete ' Corrosion of Chapter X1.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 XI1.S6, “Structures Momtonng
: embedded steel Program
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vil Auxiliary Systems
G. Fire Protection
Structure andl/or Aging Effect/ Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evalualion
- Steel Loss of material/<::{ Chapter XI.M26, *Fire Protection™ No
W ,~ -

R i .+ | environments - |15 v
20 Fnre doors Carbon steel Air - indoor Loss of material/ | Chapter XI.M26, *Fire Protection” No
Wear
20 Fire doors Carbonsteel | Air-outdoor |Loss of material | Chapter X1.M26, “Fire Protection” No
Wear
G.2-a:|.Turbine building. .. . - Sealant - - ‘] Increased:;
+ Fire barrier’ penetratlon- Sl

4 E ventxlahon, alr condmon

.‘seals (for piping, electrical .
condutt. cable tray; heatin

‘xand expansion joint) "~

Elastomer

Chapter X1.M26, *Fire Protection”

No

20 Fire barrier penetration Air - indoor Change in
seals material
properties
20 Fire barrier penetration Elastomer Air - outdoor |Change in Chapter XI.M26, “Fire Protection” No
seals material
properties

;| Turbine building ~ . = .

> Y <5y

iFire bamerwalls ceilings

=] concrete and-.; [ In

. Chapteer M26, "Fire Protection’, and;:
: S M

i ST e aggregates™ i
30 Structural fire barriers — Reinforced Air - indoor Concrete cracking | Chapter XI.M26, “Fire Protection™ and | No
walls, ceilings and floors concrete and spalling Chapter XI.S6, “Structures Monitoring
Program”
30 Structural fire barriers - Reinforced Air - outdoor | Concrete cracking | Chapter X1.M26, “Fire Protection® and | No
walls, ceilings and floors concrete - and spalling Chapter XI.S6, “Structures Monitoring
Program”
G.2-c: ~Turbme building - -1 Concrete and - - | Indoor and Loss of material/.

: Fnre bamer walls*
i and floors “s

relnforcement

outdoor;.‘-

enwronmen S

s Corrosionof-; :
embedded steel iz

- |.Chapter X1.M26; *Fire Protectlon and.,
S
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Vit 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 Loss of material/ | Chapter X1.M26, “Fire Protection™ and | No
==~ {walls, ceilings and floors - *-| concrete " - oLt *| Corrosion of Chapter X1.S6, "Structures Monitoring :
embedded steel | Program”
30 Structural fire barriers — Reinforced Air - outdoor | Loss of material/ | Chapter X1.M26, “Fire Protection® and |No
walls, ceilings and floors concrete Corrosion of Chapter X1.S6, “Structures Monitoring
embedded steel Program®
G.2-d- |-Turbine building - Ste r+.:| Loss of material/ ;| Chapter XI.M26, “Fire rotection”.: No’
3= ‘Wea FEREO ‘

: Flre rated doors

- | 'environments

Chapter X1.M26, “Fire Protection”

Fure doors . - Carbon steel Air - indoor Loss of material/
Wear
20 F|re doors Carbon steel Air - outdoor | Loss of matenal/ Chapter XI.M26, “Fire Protection‘ No
o -~ - .. Wear . .
G.3-a.| Auxiliary bunldmg ‘| Sealant - Indoors:-air; - ; | Increased .. ChapterXI M26, “FlreP tecti n e
G.3.1"| . Fire baitier penetratlon B T outdoors: sun. hardness and - i g
d Fseals (for piping, electrica _wgather_ =

- conduit, cable tray; hea

~ventilation; air. condition,

ting,

-5 5|4 and expansion joint) -+ o Sy VT : 5 »
20 Fire barrier penetration Elastomer . Air - indoor Change in Chapter Xl M26, “Fire Protection” No
: seals material . .
- - | properties -
20 Fire bamer penetratron Elastomer. Air - outdoor | Change in Chapter XI.M26. “Fire Protection” No
seals - - - S - - - | material - : e s -
properties

y }\uxiliary buldng =
i:Fire bamer walls;

o Concrete andm
- | reinforcement:

.Indoor and
outdoor

.0« | aggregates .o T

s - | Freeze-thaw,

1 Concrete crackung

and spallmgl

and reaction wrth

‘ChapterXI M26, “Flre Protectxon, and:
; | Chapter X1.S6, *Structures’ Monntonng

Structural fire barriers —

Air - indoor

ChapterXI M26, “Fire Protection” and

No

30 Reinforced Concrete cracking
walls, ceilings and floors concrete and spalling Chapter X1.S6, “Structures Momtonng
e e e e S .o Program” -
Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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Vi Auxiliary Systems
G. Fire Protection
Structure andl/or Aging Effect/ Further
ltem 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 X1.S6, “Structures Monitoring

Program”

5 Auxnllary building sz

<'Fire barrier walls, celhngs“‘

-1 Indoor-and:

5| Concrete and -
i utdoor

+| Loss.of materiall-;

Corrosuon of

Chapter.XI.M26, “Fire Protection,” and:.

'Structures Monltonng ;

. {21 and floors o sea il 15 550 k. ; environments - | embedded steel:.| Program® 15w it £ B2 s s
Structural fire barriers - Remforced Air - indoor Loss of material/ | Chapter X\.LM26, “Fire Protectnon and
walls, ceilings and floors concrete Corrosion of Chapter X1.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®
¥ Auxlhary building -, Steel indoor.and = ;| Loss of material/:';:

- Fire rated doo

et San

3 P A I REA A SR A envu‘onments JOR PP, SVt M . A
Fire doors Carbon steel | Air - indoor Loss of material/ Chapter Xl M26 'Flre Protectlon No
Wear
20 Fire doors Carbon steel Air - outdoor | Loss of material/ | Chapter XI1.M26, “Fire Protection” No
Wear
G.4-a/| Diesel generator building -~ | Indoors: air; | Increased. Chapter XI.M2
.4.1"°| ¢ Fire barrier | penetratron | outdoors: sun hardness A Y

ventnlatlon “air.conditi

seals (for piping, electncal 8
conduit,’ cable tray. heatm

% and expansion joint)-:

20

Air - indoor

Change in

Chapter Xl M26 ‘Flre Protection®

Fire barrier penetration Elastomer No
seals material
properties
20 Fire barrier penetration Elastomer Air - outdoor | Changein Chapter XI.M26, “Fire Protection” No
seals material
properties
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Structure and/or Aging Effect/ - Further
Item Component Material Environment Mechanism Aging Management Program (AMP) Evaluatlon
G.4-b.| Diesel generator building ... | Concrete and - [ Indoor and":- ->| Concrete cracking | Chapter XI.M26, “*Fire Protection,” and ., ‘
. Sihpipry :

+Fire bamer walls celllngs ':L

relnforcemenf -

Vi %re| and spalling/™
ants:” Freeze-thaw,

‘aggressive
chemical attack,
and reaction with

'Structures Monltonng 2

e e e T - | aggregates i &

30 Structural fire barriers - Reinforced Air - indoor Concrete cracking | Chapter XI.M26, “Fire Protection® and | No

- walls, ceilings'and floors . | concrete - and spalling Chapter XI1.S6, “Structures Monitoring

. Program®
30 Structural fire barriers — Reinforced Air - outdoor | Concrete cracking | Chapter X1.M26, “Fire Protection” and | No
walls, ceilings and floors concrete : and spalling Chapter X156, “Structures Monitoring | -
. : ) Program®
G.4:c Diesel generator building:-; .| Concrete and...:{ Indoor and ... Loss of material/ .. | Chapter XI.M26; *Fire Protection,”.and -
ceullng kN outdoor, ‘Corrosion of ;x| Chapter X1.S8,

2+ |+ Fire barrlerwalls,

,remforcement, ;

"Structures Monltonng

-ire, bamer walls; ceilings;

'relnforcement

viogin= | T and oot st e i e |2 R S 00 environments « | embedded steel’ | Program® s il ar el

30 Structural frre barriers - Remforced Air - indoor Loss of material/ | Chapter XI. M26 “Flre Protectlon and No
walls cexlmgs and ﬂoors concrete Corrosion of Chapter XI1.S6, "Structures Momtonng

- - - - embedded steel. | Program® :

30 Struclural fire bamers - Reinforced Air - outdoor | Loss of material/ | Chapter X1.M26, “Fire Protectlon and |No

walls, ceilings and floors - - | concrete’ S .= - | Corrosion of Chapter X1.S6, “Structures Monitoring | -
- embedded steel | Program”

G. 4-d Dlesel generator buxldlng Steel :{ Loss of material/i- | Chapter X1.M26,.“Fire Protectio

G4, 3 - Flre, rated doors V"V.ear id

20 — Frre doors » Carborrsloél ‘ Air - indoor Loss of matenal/ Chaoter xl.Mée, 'Fire‘Protection' No

. Wear .
20 - - | Fire doors - | Carbon steel Air - outdoor | Loss of material/ | Chapter X1.M26, “Fire Protection” No
Wear -
G.5-a; anary containment -« Concrete and.:| Inc Ly 221 Concrete cracking” ChapterXI M26; *Fire Protectlon, and» No ¥y 2>
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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 XI.M26, “Fire Protection” and |No
walls, ceilings and floors concrete : and spalling Chapter XI.S6, “Structures Monitoring
Program®
.| Primary containment ..., Indoo Lass of material/ *"| Chapter XI. Mz26, “Fire Protecuop, and: [ No

-|¥. Fire barrier walls; cei rTgs,
-iand floors.. -

SRS

.| Concrete and ..
inf

Corrosnon ‘of7.

.] embedded steel

Program® i ¢ X ianmis i ot

-'x'\.\<AE

Structural fire barriers —
walls, ceilings and floors

Relnforced
concrete

Air - indoor

Loss of material/
Corrosion of

Chapter XI.M26, “Fire Protection" and
Chapter X1.S6, “Structures Monitoring
Program”

G.5-c:

! Primary ¢ containment
G.5:2¢

embedded steél

%Fire'rated doors St

20" Fire doors

Carbon steel

‘1 Air-

indoor

Loss of matenaV
Wear

Chapter XI M26 'Flre Protectnon

T g o

cast iron, and
tai t

n.-: Carbon steel,-

+ e

.| Loss of material/:--,
General, galvannc

plttlng, Cl' GVlCB

g bicsfo“uliﬁ'g—

‘Chapterix

Water System

Raw water

Loss of material

General pxpmg and Carbon steel Chapter XI.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

,_sprinkler stramena

yalve bodles (mcludmg
,_contamment nsolauon

ACarb.on steel,; IR

- | Loss of material/::
% General galvamc,

Chapter, XI1.M2

General piping and

Loss of material

Chapter XI.M27, "Fire Water System”

Carbon steel Raw water No
components and macrofouling
21 General piping and Stainless steel | Raw water Loss of material Chapter XI.M27, "Fire Water System® |No
components and macrofouling
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vil Auxiliary Systems

G. Fire Protection

Structure and/or Aging Effect/ L Further
ltem Component Material Environment | ~ Mechanism Aging Management Program (AMP) | Evaluation

21 General piping and Copper alloy Raw water Loss of material Chapter XI M27 "Flre Water System” | No
- - | components 4>18% Zn: - -- 1 and macrofouling S
21 General piping and Copper alloy Raw water Loss of material Chapter XI M27 'F ire Water System™ | No

components <15% Zn and macrofouling

.7-a| Reactor, coolant pumpA il

Carbon st

| Loss of material/

o ¥ ,Genera] galvamc,

;| pitting and crev:ce

#| evaliated..Seg Chapter XI,M32; "One-: |
.| Time Inspection,” foran acceptable -
, -+ | verification program;” |

| A plant specific.aging management ...
program that determines the thickness
of the lower portion of the tank Is to'be .

Reactor coolant pump oil
collection system
Tank

Carbon stee! -

Lubncatmg orl

Loss of material

A plant specific aging management
program that determines the thickness
of the lower portion of the tank is to be
evaluated. See Chapter X1.M32, "One-
Time Inspection,” for an acceptable
verification program.

Yes,
detection
of aging
effects is
to be
evaluated

):|'Reactor coolant pump oil
collection system )
: tubing, valve bodies-

Piping;

e

Piping:and.

‘Lubncatmg oil’

ALoss of. matenal/ B
. ,General ga|vanlc,
-| pitting and crevice:

A plant specific aging management .-
program that monitors the’ degradatlon

of the componeénts is 1o bé evaluated..-.

See Chapter XI.M32; *One-Tim
Inspection,” for.an accept ble
verification program .

Reactor coolant pump oil

Lubncatmg oil

Loss of matenal

Carbon steel, 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 -| Loss of material/:; .| Chapter XI1.M26,-"Fire Protection,>and.| N
G.8.1.|. Diesel-driven fire pu General; galvanlc. ‘Chapter XI. M30, *Fuel Oil Chemtstry

“ (pump. casmg) and fuel ‘oil
- supply line:. 1

| pitting and crevice
+| corrosion-*::

Carbon steel

Fuel oil

Loss of matenal

) ChapterXI M26 Frre Protectron and

No

General piping and
components Chapter X1.M30, “Fuel Oil Chemistry®
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Vil Auxiliary Systems
H1. Diesel Fuel Qil System
Structure and/or Aging Effect/ Further
Component i Envlronment Mechanism Aging Management Program (AMP) Evaluation
ok i | Qutdoor- Loss of material/."{ A plant-specific aging managemen s Yes, plant:

General, pitting
and crevice
: g 4 corrosion - :
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

~-»'| Carbon steel-"::'| So

Loss.of material/:.
Gengral "
galvanic, plttmg,
crevice and "
gnlcrobiologlcal y

,Ctl_ag_ten ).(!M2§.'.iﬁuti9d Piping and
k i :

‘operating ;.
experience
aretobe:

V Loss of matenal Chapter Xl M28 ‘Buned Plpmg and No

18 Buried piping and Carbon steel
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

=| Yes, plant-.
specific.

Carbon steslor: Loss of material/..
ie General pittin
and crevnce‘ T
corrosion =

A plant:specific aging managemen
m s to be evaluated Sén
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Vit Auxiliary Systems
H1, Diesel Fuel Oil System
Structure and/or 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 R SARERUNSRELNTN ¥ (31§ B P + g0 v L program is to be evaluated specific -

13- ‘,Pump-,f'

:z.+,| Carbon steel or::
:|'ambient.

low-alloy steel

Qutdoor.

condmons

‘and crevice

General, pitting:..,

"| A plant-specific agmg management:

program Is'to be evaluated.::

components .

General pipmg and .

Carbon steel. .-

A|r - outdoor
(Ext)

Loss of material - -

T .

A plant-specific aging management -
program is to be evaluated

-| Yes, plant

specific

Carbon steel ;-

MR A

Fuel ou -

* | blofouling.»

Loss of matenall .

Chapter xu M30; F.uaT OFl Chemistry.

The AMP Is toibe'augmented by verifying

+ | the ‘effectiveness of fuel oil chemxstry iie

| control:Sée Chapter XI.M32, *One-Time:
lnspect:on foran acceptable verific catnon:
program.: - e

Genaral piplng and

components

Carbon steel

Fuel oil

Loss of matahal
and macrofouling

Chapter XI .M30, “Fuel O Chemisty”

The AMP is to be augmented by verifying
the effectiveness of fuel oil chemistry

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

Yes,

detection
of aging
effects is
to be
evaluated

2 Carbon steel:

Qutdoors:. =z
| ambient:
: condltlon

Loss of material/;;
General, pitting : -
and crevice

Chapter X1.M29,
_Steel Tanks

“Aboveground Carbori &

o SOV AR ->|'corrosion - 1.-x - aev |2
23 Tank Carbon steel Air-outdoor | Loss of matenal Chapter XI1.M29, “Aboveground Carbon |No
: ) (Ext) Steel Tanks™ ’
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H2. Emergency Diesel Generator System

Page 126 of 136

Structure and/or
Component

Material

Envlronment

Aging Effect/
Mechanism

Aging Management Program (AMP)

Further

i closed-cycle ceohng water

.| Diesel engine cooling water.,

-8

Carbon steel -

e

:| Loss of. Matedal/:-
‘-General, plt_tmg’ ?

.Chapter. X1.M21,

Water System

-*Closed-Cycle. Coolnng

Evaluatlon
No it

General pxptng and
components

Loss of Material

Chapter XI.M21, 'Closed -Cycle Cooling
Water System®

.1 Diesel engine coohng water:

.- Loss of Matenall x

: blofoullng- e

Chapter . X1.M20,
Water. System

Cycle Cooling =2

General piping and

components

Carbon steel

.1 Loss of material

and macrofouling

Chapter Xl M20 “Open-Cycle Coolmg
Water System”

2-a. | Diese| engine starting air-;+".
7. " | subsystem;:Z

*Piping and fittings
" Valves (hand and check)

ZAir accumulator Vessel -

Carbon steel :-

‘| Loss of material/:1.
'| General; pitting
'and crevxce

A plant-specnf ic.aging_ management

General piping and
components

Condensatlon
(Int or Ext)

Loss of material

A plant-specific aging management
program is to be evaluated.

Yes, plant
specific

3-a'| Diesel engine, combustmn

1| Loss, of matenall

A plant-specific aging manageme
program is to be evaluated.

Yes, pla

Soalin

General piping and Carbon steel Condensatnon Loss of matenal A plant-epeciﬁc aging management Yes plant
components (Int or Ext) program is to be evaluated. specific
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vit Auxillary Systems
H2. Emergency Diesel Generator System
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 - Aplant—specnf C aging management .| Yes, plant™,
frocteitt air exhaust subsystem 3 u K engine‘é Specn“ c

4.1:| Piping and fi ttings’

exhaust
gases:

.| Diesel engme fuel il #= >~

Diesel fuel oil

contalr}lng :
moisture and *
e ] Sl particulates’:i: ; A . 3, S ] e
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
Carbon steel = Loss of Material/:; ChapterXI M30; *Fuel Oil Chemistry”=;7|.

'The AMP is't6 be augmen ed by
venfylng the effectiveness of fuel oil ;

*One-Time lnspect»on foran
‘acceptable verification program. -

chemistry control: See Chapter XI. M32,3[

evaluated :

7 General piping and Carbon steel | Fuel oil Loss of matenal Chapter XI1.M30, “Fuel Oil Chemistry Yes.
components : . ) . detection
o The AMP is to be augmented by of aging
verifying the effectiveness of fuel oil - |effects is
chemistry control. See Chapter XI.M32, | to be
*One-Time Inspection,” foran evaluated
..... - acceplable verification program. ° L
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I. Carbon Steel Components

Auxiliary Systems Table Changes
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Structure and/or
Component

Material

Envuronment

Aging Effect/
Mechanism

Aging Management Program {AMP)

Further
Evaluation

Carbon steel com ponents~

Carbon steel,<.
low-alloy steel:

Alr, leaking

+} Chapter XL M10, {Boric Acid Corrosion™.:" | No:’

: Extemal surfaces

(PWRs and BWRs)

low-alloy s eel
.. 5 - -

<100°C
(212°F)=

Loss of, mateuall
and humidity - | G I 0

A plant-specific aging management ; ,
d.

Piping and components Carbon steel | Air with boric | Loss of materiall | Chapter XI.M10, “Boric Acid Corrosion” |No
external surfaces and acid leakage | Boric acid
bolting Ext) corrosion

i | Carbon steel components, | Carbon steel, - | Air, moisture,

Carbon steel

bolting

Piping and components 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

~|.- temperature systems -

Closure bolting .- 5, &
N hngh—pressure or, hngh-

N

;1,++| Carbon steel, .«

low-alloy steel‘

—‘:r;,i n N

Air, moisture, -
humidity, and
leaking fluid -

Loss of materiall.’;

.General corrosuo

| Chiapter XI.M18, 'Bo
n

Loss of matenal

Closure bolting Carbon steel Air = indoor Chapter X1.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

In high-pressure or
high-temperature
systems

Carbon steel

(Ext)

Air ~ outdoor | Loss of material | Chapter X1.M18, “Bolting Integrity”

No

Closure bolting:;

+temperature system

7In high-pressure or. high- :

i | Carbon steel:;
low-alloy steel.

Air; molsture; - | Crack initi
humidity, and:
leaking fluid ;-

24 C>Iosure‘ bblﬁnél '
In high-pressure or
high-temperature

Carbon steé|

Air-iﬁddof = Cracking
{Ext)

Chapter XI.M18, “Bolting Integrity”

No

systems
24 Closure bolting Carbon steel | Air~outdoor | Cracking Chapter XI1.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

Solls

Nickel-based alloy
Reinforced concrete

Stainless steel

Attachment 1

Proposed Chz;nges to NUREG-1801 Mechanical Systems Tables

Bases Information for Table Changes Page 131 of 136

Description

Cobper, copﬁer nickel and othér'alioys.' bra;sé/bfonz.e' >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 materlals 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 GOO. inéonel

Wrought Aﬁstenitic Ss

3/5/2004
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Environment Changes

Environment Description

Air — indoor {InVExt) 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 with boric acid leakage (InV/Ext) Air and untreated borated water leakage on indoor or outdeoor systems with
temperatures above or below the dew point

Air - outdoor (Int/Ext) Exposed to air and local weather conditions

Air and steam Exposed normally to air and periodically to steam

Condensation (IntVExt) 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.

Condensation with boric acid (Int/Ext) 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

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 >140°F Raw untreated fresh or salt water above SCC threshold for stainless steel
Fuel oil Fuel oil used for combustion engines

Attachment 1 Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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Lubricating oil
Sand and concrete

Sail
Steam >220°F
Steam >270°F

Treated air

Treated borated water
Treated borated water >140°F
Treated borated water >270°F
Treated borated water >482;F

Treated water

Treated water >140°F .
Treated water >220°F
Treated water >270°F

Treated water >482°F

Bases Information for Table Changes Page 133 of 136

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 stain'léss 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 derr;ineralized water — This em)iroh'mént is use;i 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, o - .

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 thefmaf embrittlément threshold for CASS

Attachment 1. . - Proposed Changes to NUREG-1801 Mechanical Systems Tables 31512004
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Untreated water

Bases Information for Table Changes Page 134 of 136

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
140°F SCC for stainless steel
220°F Fatigue for carbon steel
270°F Fatigue for stainless steel
482°F Thermal embrittlement for CASS

Attachment 1

Basis

In general, SCC very rarely accurs 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 140°F
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 1 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-Ib 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]. Fora
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-Ib limit is very conservative when
applied to cast austenitic materials. Itis typically applied to ferritic
materials (e.g., 10 CFR 50 Appendix G).

Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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Ading Effect Changes

Change in material properties

Fouling

Macrofouling

Bases Information for Table Changes Page 135 of 136

This effect covers all degradation of a material's properties considered important for its
intended function

... Fouling applies to the reduction of heat transfer due to buildup (from whatever source) on the

heat transfer surface.

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.

Attachment1 ~ Proposed Changes to NUREG-1801 Mechanical Systems Tables 3/5/2004
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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 > 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 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).
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).
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
Attachment 2 Restructured Mechanical Systems Tables
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Structure and/or Aging Effect/ Further
ltem - 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 - S S - - | program is to be evaluated. - See IN 85-30 j specific
' for evidence of mlcroblologlcally
: -~ - : : : influenced corrosion. - - -
3,56 Plpmg 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
o ) for evidence of mlcrobiologically
: L S o C - .. |influenced corrosion. -
3,5 General piping and Stainless Treated water | Loss of material | Chapter XI1.M2, “Water Chemlstry, for Yes,
components steel . s BWR water in BWRVIP-29 (EPRI TR- detection
s 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 verifi catlon
- - C program.
3.5 Piping and components _ | Carbon Condensation . Loss of matenal .| 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 matenal A plant-specific aging management Yes, plant
surfaces steel ° (Int) program is to be evaluated. ' specific
5 . ..|Buried and partially buried Stainless Soil S 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 P|p|ng and components internal | Stainless Treated water | Loss of material |A plant-speciﬂc aging management Yes, plant
surfaces - steel : ' - program is to be evaluated. See IN 85-30 { specific
for evidence of mlcrobnologlcally
influenced corrosion. -
56 Piping and components internal | Stainless Untreated Loss of material |A plant-specmc aging management Yes, plant
surfaces steel water program is to be evaluated.” See IN 85-30 | specific
o . for evidence of mlcrobiologlcally ’
S ‘ - . . C influenced corrosion. - S
7 Elastomer seals Elastomer | Air—indoor Change in A plant-specific agmg management Yes, plant
(Ext) material program is to be evaluated. specific
o ' properties B 'a o ' ‘
Attachment 2 Restructured Mechanical Systems Tables 3/5/2004
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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 | Changein 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

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

11 General piping and Cast Treated Loss of fracture | Chapter X1.M12, “Thermal Aging No
components austenitic borated water | toughness/ Embrittlement of Cast Austenitic Stainless

‘ stainless > 482°F Thermal aging Steel (CASS)”
steel embrittlement

11 General piping and Cast Treated water |Loss of fracture | Chapter XI.M12, “Thermal Aging No
components austenitic > 482°F 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 X1.M20, “Open-Cycle Cooling No
by open-cycle cooling water) steel Water System”

12 Heat exchanger tubes (serviced | Stainless Treated Fouling Chapter XI1.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 XI1.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 X1.M21, “Closed-Cycle Cooling No
components steel Water System”

Restructured Mechanical Systems Tables 3/5/2004
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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 XI.M17, “Flow-Accelerated No
components steel Flow-accelerated | Corrosion”
corrosion
14 General piping and Carbon Treated water | Loss of material/ | Chapter X1.M17, “Flow-Accelerated No
components . steel Flow-accelerated Corrosuon
. corrosion
15 General piping and Stainless Treated Cracking Chapter XI1.M2, “Water Chemistry," for No
. components . steel borated water , PWR primary water in EPRI TR-105714 '
e > 140°F
16 General piping and Stainless Treated water | Cracking Chapter XI.M7, “BWR Stress Corrosion No
components steel > 140°F ' Cracking,” and Chapter X1.M2, “Water
. Chemistry,” for BWR water in
- : BWRVIP-29 (EPR! TR-103515)
17 Piping and components Carbon Air with boric | Loss of material/ | Chapter X1.M10, “Boric Acid Corrosion” . | No
external surfaces and bolting steel - acid leakage | Boric acid
B o ' (Ext) corrosion
18 Closure bolting . Carbon. Condensation | Loss of material | Chapter XI.M18, “Bolting Integrity” .| No
In high-pressure or hlgh- steel
temperature systems ' -
18 Closure bolting .| Carbon .| Condensation | Cracking . Chapter X1.M18, “Bolting Integrity” No .
In high-pressure or high- steel
temperature systems '
Attachment 2 Restructured Mechanical Systems Tables 3/5/2004
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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 X1.M28, “Buried Piping and No
steel (with Tanks Surveillance,” or
or without
coating or Chapter X1.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 XI.M33, “Selective Leaching of No
iron selective Materials”
leaching
24 Closure bolting Carbon Air - indoor Loss of material | Chapter X1.M18, “Bolting Integrity” No
In high-pressure or high- steel (Ext)
temperature systems
24 Closure bolting Carbon Air — indoor Cracking Chapter XI.M18, “Bolting Integrity” No
In high-pressure or high- steel (Ext)
temperature systems
24 Closure bolting Carbon Air—outdoor | Loss of material | Chapter XI.M18, “Bolting Integrity” No
In high-pressure or high- steel (Ext)
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 XI.M18, “Bolting Integrity” No
In high-pressure or high- steel (Ext)
temperature systems
16 Cranes - rails Carbon Air -~ indoor Loss of material/ | Chapter XI.M23, “Inspection of Qverhead |No
Steel (ext) wear Heavy Load and Light Load (Related to
Refueling) Handling Systems”
Attachment 2 Restructured Mechanical Systems Tables 3/5/12004
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Structure and/or Aging Effect/ Further
ltem 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 X1.M23, “Inspection of Overhead | No
) Steel (ext) . Heavy Load and Light Load (Related to
- P 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
: s L E R 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 |Changein A plant-specific aging management Yes, plant

components ‘ (Int or Ext) material program is to be evaluated. specific

- Lt . o | ' . | properties . S .

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 - ' S
properties 3 ‘ ' S

20 Fire barrier penetration seals Elastomer | Air - outdoor | Changein Chapter XI.M26, “Fire Protection” No

: L L . . |material T Ce e .
properties oY )

20 . -|Fire doors Carbon- Air -indoor . | Loss of material/. | Chapter XI1.M26, “Fire Protection” No

s steel o Wear ‘
20 Fire doors - Carbon Air - outdoor . | Loss of material/ | Chapter XI.M26, “Fire Protection™ No. .
o steel Wear S

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

Attachment 2 Restructured Mechanical Systems Tables
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Structure and/or Aging Effect/ Further
ltem 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 X1.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 XI.M26, “Fire Protection,” and No
components steel Chapter X1.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 X1.M32, “One-Time |[tobe
Inspection,” for an acceptable verification | evaluated
program.
7 General piping and Carbon Fuel oil Loss of material | Chapter XI1.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 XI.M32, “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 XI.M20, “Open-Cycle Cooling No
components steel and macrofouling | Water System”
(without
lining/coatin
g or with
degraded
lining/coatin
9)
21 General piping and Carbon Raw water Loss of material | Chapter X1.M27, “Fire Water System” No
components steel and macrofouling
Attachment 2 Restructured Mechanical Systems Tables 3/5/2004




DRAFT Auxiliary Systems Table Changes Page 9 of 17
Structure and/or Aging Effect/ Further
ltem 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
oo ' >220°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).
3 General piping and . Carbon Treated water | Cumulative Fatigue is a time-limited aging analysis.. | Yes,
components steel >220°F fatigue damage | (TLAA) fo be evaluated for the period of | TLAA
T ' - 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 X1.M21, “Closed -Cycle Coohng No
components steel Water System” -
8 General piping and Carbon Treated water | Loss of material | Chapter XI.M2, “Water Chemistry,” for - | Yes,
components’ steel o BWR water in BWRVIP-29 (EPRI TR- detection
103515) of aging
effects is to
i 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 ver/f cal/on
: 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-105714 | detection
elastomer steel after lining ' of aglng
llnlng degradation) The AMP is to be augmented by verifying | effects is
S the effectiveness of water chemistry to be
. control, See Chapter XI.M32, “One-Time | evaluated
Inspection,” for an acceptable verifi catlon
program. .
Restructured Mechanical Systems Tables
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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 | Loss of material | Chapter X1.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 X1.M25, “BWR Reactor Water No
components austenitic > 140°F 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) fo 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 XI.M20, “Open-Cycle Cooling No
components alloy <15% and macrofouling | Water System”
Zn
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Structure and/or Aging Effect/ Further
ltem . . Component . .Material . [ Environment Mechanism Aging Management Program (AMP). | Evaluation
21 General piping and Copper Raw water Loss of material | Chapter X1.M27, “Fire Water System” No
components . alloy <15% ‘ ‘ and macrofouling R Coee '
zZn
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 ‘ T
21 General piping and Copper - | Rawwater Loss of material | Chapter XI.M27, “Fire Water System” No
components alloy >15% and macrofouling S e
Zn
17,29 | General piping and Copper Raw water Loss of material/ | Chapter XI.M20, “Open-Cycle Cooling No
components . . . alloy >15% |- selective Water System” and Chapter XI1.M33, c
Zn leaching “Selectlve Leachmg of Materials”
17,29 | General piping and Copper Raw water Macrofouling and | Chapter XI1.M20, “Open-Cycle Coolmg No
components . alloy >15% . loss of material/l | Water System” and Chapter X1.M33,
R Zn selective “Selectlve Leachmg of Matenals
; e o : - leaching :
17, 29 | General piping and Gray cast Raw water Macrofouling and Chapter Xl M20 “Open Cycle Coolmg No
components fron R loss of materiall | Water System” and Chapter. XI.M33,
B S ‘ selective, “Selective Leaching of Materials”-
leaching SR
15, 29 | General piping and Gray cast Treated water { Loss of material | Chapter X1.M21, “Closed-Cycle Cooling No
components - jron ‘ - c Water System,” and Chapter XI.M33, :
*Selective Leaching of Materials”
15 General piping and Stainless Treated water | Loss of material | Chapter XI.M21, “Closed- Cycle Coolmg ~ | No
components steel Water System”
17,29 | General piping and Stainless Raw water Loss of material { Chapter XI1.M20, “Open-CycIe Cooling No
components steel Water System” '
17,29 {General piping and Stainless Raw water Loss of material | Chapter XI.M20, “Open Cycle Coolmg No
components steel and macrofouling Water System '
21 General piping and Stainless Raw water Loss of material Chapter XI. M27 “Fire Water System No
components steel and macrofouling .
13 General piping and Stainless Treated Cracking Chapter XI. M2 “Water Chemistry,” for No
components steel borated water PWR primary water in EPRI TR-105714
SR N > 140°F A St
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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) lo 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).
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
program.
13 General piping and Stainless Treated water | Cracking Chapter X1.M2, “Water Chemistry,” for No
components steel > 140°F BWR water in BWRVIP-29 (EPRI TR-
103515)
25 General piping and Stainless Treated water | Cracking Chapter X1.M2, “Water Chemistry,” for No
components steel >140°F BWR water in BWRVIP-29 (EPRI TR-
103515)
26 General piping and Stainless Treated water | Cracking Chapter X1.M25, “BWR Reactor Water No
components steel > 140°F Cleanup System™
27 General piping and Stainless Treated water | Cracking Chapter XI.M7, “BWR Stress Corrosion No
components steel > 140°F Cracking” and Chapter XI.M2, *Water
Chemistry,” for BWR water in BWRVIP-
29 (EPRI TR-103515)
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
requirements of 10 CFR 54.21(c).
17,29 | Heat exchanger shell side Carbon Raw water Loss of material | Chapter X1.M20, “Open-Cycle Cooling No
components steel and macrofouling | Water System”
15, 28 | Heat exchanger shell side Carbon Treated water | Loss of material | Chapter X1.M21, “Closed-Cycle Cooling No
components steel Water System”
Attachment 2 3/5/2004
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Structure and/or Aging Effect/ Further
ltem 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 Coollng No
components - alloy >15% loss of material/ | Water System” and Chapter XI.M33,
Co Zn selective | “Selective Leaching of Materials™ -
) leaching ‘
15, 28 | Heat exchanger shell side Stainless Treated water | Loss of material Chapter XI1.M21, “Closed Cycle Coo|mg No
components steel Water System™ = . .~ s
4 Heat exchanger shell side Stainless Treated water | Cracking A plant-specific aging management Yes, plant
‘ components - steel >140°F program is to be evaluated. - : specific-
9 Heat exchanger tube side =~ | Stainless Treated Cracking Chapter XI.M2, “Water Chemlstry," , _| Yes, plant
components steel borated water for PWR pnmary water i in EPRI specific
R : >140°F . TR 105714 . ;
The AMP is to be augmented by verifying
i ‘| 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,
: S . S : S June 1998, p. 3.4-26) ' o
4 Heat exchanger tube side Stainless Treated water | Cracking A plant-specific aging management Yes, plant
: components . e steel - - >140°F B program is to be evaluated. specific
17 Heat exchanger tubes - Copper Raw water Fouling Chapter X1.M20, “Open-Cycle Cooling No
: o alloy <15% ‘ Water System”. -
17 Heat exchanger tubes Copper Treated water | Fouling Chapter X1.M20, “Open-Cycle Cooling No
L o alloy <15% | - » , Water System R -
S ; Zn . ‘ .
17 Heat exchanger tubes Copper Raw water Fouling Chapter X1.M20, “Open-Cycte Cooling No
alloy >15% Water System”
Zn : ]
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Structure and/or Aging Effect/ Further
ltem 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 materiall | Chapter X1.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 X1.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
verification 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,” | effectsis
for an acceptable verification program. to be
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.LM2, “Water Chemistry,” Yes, plant
tube and shell side components | steel borated water for PWR primary water in EPRI specific
>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.
4 Regenerative heat exchanger | Stainless Treated water | Cracking A plant-specific aging management Yes, piant
tube and shell side components | steel >140°F program is to be evaluated. specific
12 Spent fuel storage racks Boraflex Treated Reduction of Chapter XI1.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 X1.M22, “Boraflex Monitoring” No
Neutron-absorbing sheets neutron-
' absorbing
capacity/
. Boraflex __
: degradation . .
10 Spent fuel storage racks Boral, - |Treated _ Reductionof | A plant-specific aging management Yes, plant
Neutron-absorbing sheets boron steel | borated water | neutron- program is to be evaluated. specific
L e absorbing ‘ ’ i
capacity and loss
S o 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
T e ' absorbing B A
capacity and loss _
of material , ‘ '
30 Structural fire barriers —walls, | Reinforced | Air - indoor Concrete - Chapter XI.M26, “Fire Protection” and No
| ceilings and floors concrete o crackingand | Chapter XI.S6, “Structures Monitoring
' ’ E 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 XI1.M26, “Fire Protection” and No
ceilings and floors - concrete Corrosion of Chapter X1.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 XI.S6, “Structures Monitoring
spalling Program”
30 Structural fire barriers ~ walls, | Reinforced | Air - outdoor | Loss of material/ | Chapter XI.M26, “Fire Protection” and No
ceilings and floors concrete Corrosion of Chapter X1.S6, “Structures Monitoring
embedded steel | Program”
1 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 X1.M29, “Aboveground Carbon No
steel (Ext) Steel Tanks”
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Table IV.A2

Possible additions to NUREG-1801 Vol. 2

Page 1 of 2

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

Vessel intemal 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 fow atloy 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 IS

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 atloy 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
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Structures Tables

Possible additions to NUREG-1801 Vol. 2

Page 2 of 2

Structure and/or
Component

Material

Environment

Aging Effect/
Mechanism

Aging Management
Program (AMP)

Structural steel and support
members

Galvanized Steel

Exposed o weather

Loss of material

Structures Monitoring

Cable trays, conduits, support
members

Galvanized Steel

Protected from weather

Loss of material

Structures Monitoring

Flood Barriers

Elastomers

Protected from weather

Change in material
property

Structures Monitoring

Outdoor structural
components (duct bank
manhole covers, roof drain
pipes, etc.)

Carbon steel (cast iron})

Exposed to weather

Loss of material

Structures Monitoring
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