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3.4 AGING MANAGEMENT OF STEAM AND POWER CONVERSION SYSTEMS
3.4.1 Introduction

Section 3.4 provides the results of the aging management reviews (AMRs) for those
components identified in Section 2.3.4, Steam and Power Conversion Systems, as
subject to AMR. The systems or portions of systems are described in the indicated
sections of the Application.

e Auxiliary Steam System (Section 2.3.4.1)

e Condensate (Auxiliary) System (Section 2.3.4.2)

e Condensate (Nuclear) System (Section 2.3.4.3)

¢ - Main Steam System (Section 2.3.4.4)

e Main Steam Leakage Control System (Section 2.3.4. 5)
 Miscellaneous Drain System (Section 2.3.4.6)

o Reactor Feedwater System (Section 2.3.4.7)

Table 3.4.1, Summary of Aging Management Programs for Steam and Power
Conversion Systems Evaluated in Chapter VIIl of NUREG-1801, provides the summary
of the programs evaluated in NUREG-1801 that are applicable to component and
commodity groups in this section. Text addressmg summary items requiring further
,evaluatlon is provided in Section 3.4.2.2. :

3.4.2 Results :

The following tables summarize the results of the AMR for the Steam and Power
Conversion Systems.

Table 3.4.2-1 "Aging Management Review Results - Auxiliary Steam System
Table’3:4.2-2 | Aging Management Review Results - Condensate (Auxiliary) System
Table 3.4.2-3  Aging Management Review Results - Condensate (Nuclear) System
Table 3.4.2-4  Aging Management Review Results - Main Steam System

Table 3.4.2-5 Aging Management Review Results - Maln Steam Leakage Control |
- System : : _

Table 3.4.2-6 Aging Management Review Results - Miscellaneous Drain System

Table 3.4.2-7  Aging Management Review Results - Reactor Feedwater System

. /
Aging Management Review Results Page 3.4-1 ' January 2010




Columbia Generating Station
License Renewal Application
Technical Information

3.4.2.1 Materials, Environrhents Aging Effects Requiring Management, and Aging
‘ Management Programs

The materials from which specific components and commodities are fabricated, the
environments to which they are exposed, the aging effects requiring management, and
the aging management programs used to manage these aging effects are provided for -
each.of the above systems in the following sections. :

3.42.1.1 Auxiliary Steam System
Materials _
The materials of construction for subject mechanical components of the Auxiliary Steam
System are:

¢ Gray castiron

o S.tainless steel

o Steel

Environments _
Subject mechanical components of the Auxiliary Steam System are .exposed to the
following normal operating environments: '
‘e Air-indoor uncontrolled
e Air-outdoor

e Steam

Aging Effects Requiring Mahagemevnt

The following aging effects require management for the subject rhechanical components
of the Auxiliary Steam System:

e Cracking
e Loss of mbaterial

e Loss of pre-load

Aging Management Programs -
The following aging management programs manage the aging effects for subject
mechanical components of the Auxiliary Steam System:

e Bolting Integrity Program

e BWR Water Chemistry Program
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. Chemistry Program Effectiveness Inspection
o External Surfaces Monltonng Program |

o FIow Accelerated Corrosion (FAC) Program
o Selective Leaching Inspection

34212 Condensate (Auxiliary) System
Materials ‘ '
The meterials of construction for subject mechanical components of the Condensate
(Auxnllary) System are: :
o Gray cast iron
e Steel |

Environments »
Subject mechanical components of the Condensate (Auxiliary) System are exposed to
the following normal operating environments:
e Air-indoor uncontrolled
e Air-outdoor ,
¢ Treated water > 60 °C (140 °F)

Aging Effects Requiring Management . _
The following aging effects require management for the subject mechanical components

.of the Condensate (Auxiliary) System

e Loss of m,atenal
e Loss of pre-load

Aging Management Programs

The following aging management programs manage the aging effects for subject
mechanical components of the Condensate (Auxiliary) System: e

* Bolting Integrity Program
e BWR Water Chemistry Program
. Chemistry Program Effectiveness Inspection

e External Surfaces Monitoring Program
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34213 Condensate (Nuclear) System
Materials -
The materials of construction for the subject mechanical components of the Condensate
(Nuclear) System are:
o Cast austenitic stainless steel (CASS)
» Stainless steel |

e Steel

Environments _
The subject mechanical components of the Condensate (Nuclear) System are exposed
to the following normal operatrng plant environments:

e Air-indoor uncontrolled

e Air-outdoor

» Condensation

e Moist air-

e Soil

o Treated water

Aging Effects Requiring Management \

The following aging effects require management for the subject mechanical components
- of the Condensate (Nuclear) System:

e Cracking

e - Loss of material

e Loss of pre-load

Aging Management Programs
The following aging management programs manage the aging effects for the subject
mechanical components of the Condensate (Nuclear) System:

» Aboveground Steel Tanks Inspection

¢ Bolting Integrity Program

e Buried Piping and Tanks Inspection Program

e BWR Water Chemistry Program .
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o Chemistry Program Effectiveness Inspection
e External Surfaces Monitoring Program
e Flow-Accelerated Corrosion (FAC) Program . -

o Supplemental Piping/Tank Inspection

34214 Main Steam System
Materials

The materials of construction for subject mechanical components of the Main Steam
System are:

e Aluminum

¢ Gray cast iron
o Stainless steel
s Steel

- Environments

Subject mechanical components of the Main Steam System are exposed to the
following normal operating environments: .

¢ Air-indoor uncontrolled

o Dried air
e Moist air
e Steam

¢ Treated water
e Treated water > 60 °C (140 °F)

- Aging Effects Requiring Management

. The following aging effects require management for the subject mechanlcal components
of the Main Steam System

e Cracking '
e Loss of material

e Loss of pre-load
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Aging Management-Programs _
The following aging management programs manage the aging effects for subject
mechanical components of the Main Steam System

* Bolting Integrity Program

¢ BWR Water Chemistry Program

e Chemistry Program Effectiveness Inspection

e External Surfaces Monitoring Program

 Flow-Accelerated Corrosion (FAC) Program

e Selective Leaching Inspection

e Supplemental Piping/Tank Inspection

34215 Main Steam Leakage Control System
Materials |
The materials of construction for subject mechanical components of the- Main Steam
Leakage Control System are:
. Gray cast iron
o Stainless steel
* Steel

Environments
Subject mechanical components of the Main Steam Leakage Control System are
exposed to the following normal operating environments:

e Air-indoor uncontrolled

e Steam

Aging Effects Requiring Management

The following aging effects require management for the subject mechanical components
of the Main Steam Leakage Control System:

e Loss of material

e lLoss of pre-load
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Aging Management Progréms ‘
The following aging management programs manage the aging effects for s}UbjectA‘

. mechanical components of the Main Steam Leakage Control System:

« Bolting Integrity Program
e BWR Water Chemistry Program
¢ Chemistry Program Effectiveness inspection

e External Surfaces Monitoring Program

34216 Miscellaneous Drain System

Materials _
The materials of construction for subject mechanical components of the Miscellaneous
Drain System are:

o Stainless steel

o Steel

Environments

Subject mechanical components of the Miscellaneous Drain Systém are exposed to the
following normal operating environments: :

e Air-indoor uncontrolled
‘e Moist air !
¢ Steam

. Aging Effects Requiri_rng Management

The following aging effects require management for the subject mechanical components
of the Miscellaneous Drain System: :

e Cracking
e Loss of material

. e Loss of pre-load
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Aging Management Programs
The following aging management programs manage the aging effects for subject
mechanical components of the Mlscellaneous Drain System:

¢ Bolting Integrity Program

¢ BWR Water Chemistry Program

o Chemistry Program Effectiveness Inspection

o External Surfaces Monitoring Program

e Flow-Accelerated Corrosion (FAC) Program

» Supplemental Piping/Tank Inspection

34217 Reactor Feedwater System
Materials
The materials of construction for the subject mechanical components of the Reactor
Feedwater System are:
e Stainless steel

o Steel

Environments
The subject mechanical components of the Reactor Feedwater System are exposed to
the following normal plant operating environments:

e Air-indoor uncontrolled

) Trealted water > 60 °C (140 °F)

Aging Effects Requiring Management
The following aging effects require management for the subject mechanical components
of the Reactor Feedwater System

e Cracking

¢ Loss of material

e Loss of pre-IQad

Aging Management Review Results | Page 3.4-8 ‘ January 2010



o o ' Columbia Generating Station
. License Renewal Application
Technical Information

Aging Management Programs

The following aging management programs manage the aging effects for the subject
mechanical components of the Reactor Feedwater System: :

e Bolting Integrity Program

e BWR Water Chemistry vProgram

e Chemistry Program Effectiveness Inspection
e External Surfaces Monitoring Program

o Flow-Accelerated Corrosion (FAC) Program

- 3422  Further Evaluation of Aging Management as Recommended by NUREG-1801

For the Steam and Power Conversion systems, those items requiring further evaluat|on
are addressed in the following sections.

. 34221 Cumulative Fatigue Damage

Fatigue is a time-limited aging analysis, as defined in 10 CFR 54.3. Time-limited aging

_ analyses are required to be evaluated in accordance with 10 CFR 54.21(c). Time-

. ' limited aging analyses identified for fatigue in the Steam and Power Conversmn
: systems are evaluated in Section 4.3.4.

34222 Loss of Material due to General, Pitting, and Crevice Corrosion

342221 Piping, Piping Components, Piping Elemente, Tanks, and Heat
- . Exchangers - 4

Loss of material due to general, pitting, and crevice corrosion for steel piping
components and tanks exposed to treated water (including steam) in the Steam and
Power Conversion systems is managed by the BWR Water Chemistry Program. The
BWR Water Chemistry Program manages aging effects through periodic monitoring and
control of contaminants. The Chemistry Program Effectiveness Inspection will provide a
verification of the effectiveness of the BWR Water Chemistry Program to manage loss
. of material due to general, pitting, and crevice corrosion through examination of steel
piping components and tanks exposed to treated water. ‘

3.4.2.2.2.2 Piping, Piping Components, and Piping Elements — Lubricatirtg Qil

As described in Table 3.4.1, there are no components compared to item number 3.4.1-
07. There are no steel components exposed to a lubricating oil environment that are
subject to AMR for the Steam and Power Conversion systems.

)
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34223 Loss of Material due to General, Pitting, Crevice, and Mlcroblologlcally
Influenced Corrosion (MIC), and Fouling

As described in Table 3.4.1, there are no components compared to item number 3.4.1-
08. There are no steel Steam and Power Conversion systems components exposed to
raw-water and subject to AMR

34224 ‘Red'uction of Heat Transfer due to Fouling
3.4.2.241 Heat Exchanger Tubes — Treated Water

As described in Table 3.4.1, there are no components compared to item number 3.4.1-
09. There are no heat exchanger tubes subject to AMR in the Steam and Power
Conversion systems.

3.4.2.2.42 Heat Exchanger Tubes — Lubricating Oil

As described in Table 3.4.1, there are no components compared to item number 3.4.1-
10. There are no heat exchanger tubes exposed to lubricating oil and subject to AMR in
the Steam and Power Conversion systems.

3.42.25  Loss of Material due to General, Pitting, Crevice, and Microbiologically
Influenced Corrosion

3.4.2.2.5.1‘ Piping, Piping Components, and Piping Elements - Soil

Loss of material due to general, pitting, and crevice corrosion and MIC for steel piping
components with coatings and buried in soil is managed by the Buried Piping and Tanks
Inspectlon Program

3.42.252 Heat Exchanger Components — Lubricating Oil

As described in Table 3.4.1, there are no components compared to item number 3.4.1-
12. There are no steel heat exchanger components exposed to lubricating oil and
subject to AMR in the Steam and Power Conversion systems.

34226 Cracking due to Stress Corrosion Cracking (SCC)

Cracking due to SCC for stainless steel piping components exposed to treated water or
steam in the Steam and Power Conversion systems is managed by the BWR Water
Chemistry Program. The BWR: Water Chemistry Program manages aging effects
through periodic monitoring and control of contaminants.. The Chemistry Program
Effectiveness Inspection will provide a verification of the effectiveness of the BWR
Water Chemistry Program to manage cracking due to SCC through examination of
stainless steel piping components exposed to treated water or steam.

In the case of stainless steel bolting submerged in the suppression pobl and exposed to
treated water, the Bolting Integrity Program is credited with management of cracking.
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The Bolting Integrity Program includes the periodic mspectron of bolting for indications
- of degradation. 4

3.4227 Loss of Material due to Pitting and Crevice Corrosion

3.4.22.7.1 Piping, Piping Components P|p|ng Elements, Tanks, and Heat Exchanger
Components

There ‘are no aluminum components, no copper alloy components no stainless steel
tanks, and no stainless steel heat exchanger components exposed to treated water and
subject to AMR in the Steam and Power Conversion systems.

Loss of material due to pitting and crevice corrosion for stainless steel piping
components and loss of material for steel tanks exposed to treated water in the Steam
and Power Conversion systems is managed by the BWR Water Chemistry Program.
The BWR Water Chemistry Program manages aging effects through periodic monitoring
and control of contaminants. The Chemistry Program Effectiveness Inspection will
provide a verification of the effectiveness of the BWR Water Chemistry Program to
manage loss of material through examination of stainless: steel piping components and
steel tanks exposed to treated water. :

In the case of stainless steel bolting exposed to treated water, the Bolting Integrity
Program is credited with management of loss of material. The Bolting Integrity Program
includes the periodic inspection of bolting for indications of degradation.

3.42.2.7.2 Piping, Piping Components, Piping Elements - Soil

‘As described in Table 3.4.1, there are no components compared to item number 3.4.1-
17. There are no stainless steel piping components in the Steam and Power
Conversion systems that are exposed to soil.

3.42.2.7.3 Piping, Piping Components, Piping Elements - Lubrica'ting Oil

As described in Table 3.4.1, there are no components compared to item number 3.4.1-
18. There are no copper alloy piping components exposed to lubricating oil and subject
to AMR in the Steam and Power Conversion systems.

34228 Loss of Matenal due to Pitting, Crevice, and Microbiologically Inﬂuenced
. Corrosion

As described in Table 3.4.1, there are no components compared to item number 3.4.1-
19. There are no stainless steel piping or heat exchanger components exposed to
lubricating oil and subject to AMR in the Steam and Power Conversion systems.

34229 Loss of Material due to General, Pitting, Crevice,‘ and Galvanic Corrosion

Loss of material due to general, galvanic, pitting, and crevice corrosion for steel heat
exchanger components (main condenser shell). exposed to treated water in the Steam
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and Power Conversion systems is managed by the BWR Water Chemistry Program.
The BWR Water Chemistry Program manages aging effects through periodic monitoring
and control of contaminants. The Chemistry Program Effectiveness Inspection will
provide a verification of the effectiveness of the BWR Water Chemistry Program to
manage loss of material through examination of steel heat exchanger components
exposed to treated water.

3.4.2.210 Quality Assurance for Aging Management of Non-safety Related
- Components

Quality Assurance provisions applicable to license renewal are discussed in Appendlx
B, Section B.1.3.

3.42.3 Time-Limited Aging Analyses

. The time-limited agmg analysis identified below are associated W|th the Steam and
Power Conversion Systems components. The section of the application that contains
the time-limited aging analysis review results is indicated in parentheses.

¢ Metal Fatigue (Section 4.3, Metal Fatigue)
3.4.3 Conclusions

The Steam and Power Conversion Systems components and commodities subject to
AMR have been identified in accordance with 10 CFR 54.21. The aging management
programs selected to manage the effects of aging for the mechanical components and
commodities are identified in the following tables and Section 3.4.2.1. A description of
the aging management programs is provided in Appendix B, along. with the

demonstration that the identified aging effects will be managed for the period of

extended operation.

Therefore, based on the demonstration provided in Appendix B, the effects of aging
associated with the Steam and Power Conversion Systems components and
commodities will be managed so that there is reasonable assurance that the intended
functions will be maintained consistent with the current licensing basis during the period
of extended operation.
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Table 3.4. 1 Summary of Aging Management Programs for Steam and Power Conversion Systems

Evaluated in Chapter VIil of NUREG-1801

' . . Further .
Ntljt:\':;er Component/Commodity Ang:;?‘aE:if:;tl Aglngrlz)n;:\aa'ggment ' Evaluation Discussion
. : Recommended
3.4.1-01 | Steel piping, piping components, | Cumuiative fatigue | TLAA, evaiuated in Yes, TLAA Fatigue is a TLAA.
and piping elements exposed to |damage accordance with
steam or treated water ' 10 CFR 54.21(c) Refer to Section 3.4.2.2.1 for
4 ' _ further information.
3.4.1-02 | Steel piping, piping components, | Loss of material due | Water Chemistry and Yes, detection of | Consistent with NUREG-1801.
and piping elements exposed to |to general, pitting One-Time Inspection aging effects is - ,
steam : and crevice to be evaluated |The BWR Water Chemistry
: corrosion Program, in conjunction with the
Chemistry Program
Effectiveness Inspection, is -
credited to manage loss of
material for steel piping, piping
‘| components, and piping
elements in the steam and
power conversion systems
exposed to steam.
Refer to Section 3.4.2.2.2.1 for.
further information.
3.4.1-03 [PWR Only .
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: Tab!e 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems

Evaluated in Chapter VIil of NUREG-1801

and piping elements exposed to
treated water

to general, pitting -
and crevice

One-Time Inspection

' ~ . Further
Item . Aging Effect/ Aging Management p . .
Number Compqnenthommodlty Mechanism Programs Evaluation Discussion
Recommended
3.4.1-04 | Steel piping, piping components, |Loss of material due |Water Chemistry and Yes, detection of | Consistent with NUREG-1801.

aging effects is
to be evaluated

The BWR Water Chemistry
Program, in conjunction with the
Chemistry Program
Effectiveness Inspection, is
credited to manage loss of _
material for steel piping, piping
components, and piping
elements in the steam and
power conversion systems
exposed to treated water,
including treated water >60 C
(140 °F).

Refer to Section 3.4.2.2.2.1 for
further information. _ '

~
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Table 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems
- Evaluated in Chapter Vil of NUREG-1801

. . ’ . Further
Item RN Aging Effect/ Aging Management : s
: Component/Commodity . Evaluation Discussion
Number E ‘ Mecnanlsm Programs Recommended » : |
3.4.1-05 | Steel heat exchanger Loss of material due -| Water Chemistry and Yes, detection of | Consistent with NUREG-1801.
components exposed io ireated |io genieral, pitting, Cne-Time Inspect.on aging effects is
water : crevice, and : 4 to be evaluated | The BWR Water Chemistry .

Program, in conjunction with the
Chemistry Program .
Effectiveness Inspection, is
credited to manage loss of
material for steel heat exchanger
components of the main
condenser (the waterbox, the
hotwell, and the steam space)
exposed to treated water. .

galvanic corrosion

Refer to Section 3.4.2.2.9 for
further information. :

January 2010
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Table 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems
: Evaluated in Chapter VIIi of NUREG-1801

Further
Evaluation Discussion
Recommended

3.4.1-06 | Steel and stainless steel tanks | Loss of material due |Water Chemistry and Yes, detection of | Consistent with NUREG-1801.
_ exposed to treated water . {to general (steel One-Time Inspection aging effects is
only) pitting and : ’ to be evaluated | The BWR Water Chemistry
crevice corrosion _ ] Program, in conjunction with the
’ ~ | Chemistry Program

Effectiveness Inspection, is
- , _ credited to manage loss of

. ol material for steel tanks in the
steam and power conversion
systems exposed to treated
water. There are no stainless
steel tanks in the steam and
power conversion systems
exposed to treated water.

Item . Aging Effect/ Aging Management
Number Component/Commodity : Mechanism Programs

Refer to Sections 3.4.2.2.2.1 and
3.4.2.2.7 .1 for further
information.

3.4.1-07 | Steel piping, piping components, |Loss of material due |Lubricating Oil Analysis |Yes, detection of | Not applicable.
and piping elements exposed to |to general, pitting and One-Time aging effects is .
lubricating oil and crevice ‘ Inspection ' to be evaluated |There are no steel piping, piping
: ' corrosion ’ components, or piping elements
in the steam and power
conversion systems exposed to
lubricating oil. :

Refer to Section 3.4.2.2.2.2 for
further information.
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Table 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems

Evaluated in Chapter Viil of NUREG-1801

heat exchanger tubes exposed
to treated water

transfer due to
fouling

One-Time Inspection

: . . Further
Item . Aging Effect/ Aging Management - . .
Component/Commaodity . Evaluation Discussion
Number o _ Mechanism Programs Recommended
3.4.1-08 | Steel piping, piping components, |Loss of material due | Plant specific Yes, plant Not applicable.
and piping eiements exposed to {io general, pitting, specific : .
raw water crevice, and There are.no steel piping, piping
: microbiologically - lcomponents, or piping elements
influenced corrosion, in the steam and power
and fouling- conversion systems exposed to
raw water. )
" |Refer to Section 3.4.2.2.3 for
_ further information.
3.4.1-09 | Stainless steel and copper alloy |Reduction of heat Water Chemistry and Yes, detection of | Not applicable. -

aging effects is
to be evaluated

. further information.

There are no stainless steel or
copper alloy heat exchanger
tubes in the steam and power
conversion systems exposed to
treated water. :

Refer to Section 3.4.2.2.4.1 for

Aging Management Review Results
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Table 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems

Evaluated in Chapter VIli of NUREG-1801

components, piping elements,
and tanks (with or without
coating or wrapping) exposed to
soil

to general, pitting,
crevice, and
microbiologically

influenced corrosion

Surveillance

Or

Buried Piping and Tanks

. . _ Further
Item Component/Commodity Aging Effectl - Aging Management Evaluation Discussion
Number Mechanism Programs
Recommended
3.4.1-10 [ Steel, stainless steel, and copper | Reduction of heat Lubricating Oil Analysis |Yes, detection of | Not applicable.
alloy heat exchanger tubes transfer due to and One-Time aging effects is :
exposed to lubricating oil fouling Inspection to be evaluated |There are no steel, stainless
steel, or copper alloy heat
exchanger tubes in the steam
and power conversion systems
exposed to lubricating oil.
Refer to Section 3.4.2.2.4.2 for
. further information.
3.4.1-11 | Buried steel piping, piping Loss of material due |Buried Piping and Tanks {No Not applicable.

Yes, detection of

The Buried Piping and Tanks
Surveillance is not credited for
aging management.

Consistent with NUREG-1801.

Page 3.4-18

- |Inspection aging effects .

' and operating . |The Buried Piping and .Tanks
experience are |Inspection Program is credited to
to be further manage loss of material for
evaluated buried steel piping in the steam

and power conversion systems
exposed to soil.
Refer to Section 3.4.2.2.5.1 for
further information.
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Table 3.4.1 Summary of Aging Management Programs for Steam and Powef Conversion Systems
_ Evaluated in Chapter Vill of NUREG-1801

. . Further .
N::;’Ser Component/Commodity 'An?:;%aEnfifse;ﬂ AS'“g rlc\:l;:laa'g:ment Evaluation Discussion
_ : Recommended '
3.4.1-12 | Steel heat exchanger Loss of material due {Lubricating Oil Analysis | Yes, detection of { Not applicable.
componenis exposed to to general, pitting, and One-Time aging effects is '
lubricating oil . |crevice, and Inspection to be evaluated | There are no steel heat.
microbiologically exchanger components in the
influenced corrosion steam and power conversion
systems exposed to lubricating
oil.

Refer to Section 3.4.2.2.5.2 for
further information.

3.4.1-13 | Stainless steel piping, piping Cracking due to Water Chemistry and | Yes, detection of | Consistent with NUREG-1801.

components, piping elements stress corrosion One-Time Inspection aging effects is

exposed to steam cracking - tto be evaluated | The BWR Water Chemistry

: ‘ Program, in conjunction with the
* S 1 Chemistry Program

Effectiveness Inspection, is
credited to manage cracking for
stainless steel piping, piping
components, and piping:
elements in the steam and
power conversion systems
exposed to steam.

Refer to Section 3.4.2.2.6 for
further information.
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Table 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems

Evaluated in Chapter Vill of NUREG-1801

components, piping elements,
tanks, and heat exchanger
components exposed to treated
water >60 °C (>140 °F) -

. | stress corrosion

cracking

One-Time Inspection

- . . Further
Item Component/Commodity Aging Effectl Aging Management Evaluation Discussion
Number Mechanism Programs
Recommended
3.4.1-14 | Stainless steel piping, piping Cracking due to Water Chemistry and Yes, detection of | Consistent with NUREG-101.

aging effects is
to be evaluated

The BWR Water Chemistry
Program, in conjunction with the
Chemistry Program
Effectiveness Inspection, is
credited to manage cracking for
stainless steel piping, piping
components, and piping
elements in the steam and
power conversion systems
exposed to treated water >60 °C
(140 °F).

This item is also applied to
stainless steel bolting associated | -
with the main steam quenchers
submerged in, and exposed to
the treated water environment of,
the suppression pool. The
Bolting Integrity Program is
credited to manage cracking of
this bolting. A Note E is applied.

Refer to Section 3.4.2.2.6 for
further information.

Aging Management Review Results

Page 3.4-20

January 2010



Columbia Generating Station
License Renewal Application
Technical Information

Table 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems
Evaluated in Chapter VIl of NUREG-1801

. _ Further
N:Jt;lger Component/Commodity Anﬁézg:‘fif:;ﬂ Aglngrlra:\aarg:ment Evaluation Discussion
: A . 9 Recommended
3.4.1-15 | Aluminum and copper alloy Loss of material due | Water Chemistry and . | Yes, detection of | Not applicable.
piping, piping components, and |to pitting and crevice | One-Time inspection aging effects is
piping elements exposed to corrosion’ ) . . to be evaluated ' | There are no aluminum or

treated water : copper alloy piping, piping

: components, or piping elements
.]in the steam and power
conversion systems exposed to
treated water.

Refer to Section 3.4.2.2.7.1 for
further information.
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Table 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems

Evaluated in Chapter Vill of NUREG-1801

i

components, and piping
elements; tanks, and heat ‘
exchanger components exposed
to treated water

to pitting and crevice
corrosion

One-Time Inspection

» . . Further
Item - Aging Effect/ Aging Management . . .
Number| Component/Commodity Mechanism Programs Evaluation Discussion
- Recommended
3.4.1-16 | Stainless steel piping, piping . Loss of material due |Water Chemistry and Yes, detection of | Consistent with NUREG-1801.

aging effects is
to be evaluated

The BWR Water Chemistry
Program, in conjunction with the
Chemistry Program
Effectiveness Inspection, is
credited to manage loss of
material for stainless steel
piping, piping components, and
piping elements in the steam and
power conversion systems
exposed to treated water,
including treated water >60 C
(140 °F). There are no stainless
steel tanks or heat exchanger
components in the steam and
power conversion systems
exposed to treated water.

This item is also applied to -
stainless steel bolting associated
with the main steam quenchers
submerged in, and exposed to ‘
the treated water environment of,
the suppression pool. The
Bolting Integrity Program is
credited to manage loss of
material. A Note E is applied.

Refer to Section 3.4.2.2.7.1 for

further information.
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Table 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems
Evaluated in Chapter Vill of NUREG-1801
: X : Further
Ntljt;':;er Component/Commodity AN?:;% éEnfifse;tl : Agmgrlgga:laa,gsgment Evaluation I Discussion
' : ' Recommended _
3.4.1-17 | Stainless steel piping, piping Loss of material due [Plant specific | Yes, plant Not applicable.
‘components, and piping .. |to pitting and crevice o specific :
elements exposed to soil corrosion : There are no stainless steel
o piping, piping components, or
1 piping elements in the steam and
power conversion systems
exposed to soil.
Refer to Section 3.4.2.2.7.2 for
_ : | further information.
3.4.1-18 | Copper alloy piping, piping - Loss of material due | Lubricating Oil Analysis | Yes, detection of | Not applicable.
components, and piping to pitting and crevice {and One-Time aging effects is -
elements exposed to lubricating | corrosion . |Inspection : to be evaluated |There are no copper alloy piping,
oil piping components, or piping
N ' elements in the steam and .
power conversion systems
exposed to lubricating oil.
Refer to Section 3.4.2.2.7.3 for
further information.
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Table 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems

Evaluated in Chapter VIl of NUREG-1801

outdoor (external)

general, pitting, and

‘| crevice corrosion

Tanks

_ . . Further .
N Item Component/Commodity Aging Ef_fect/ Aging Management Evaluation Discussion
umber | . Mechanism Programs R
ecommended
3.4.1-19 | Stainless steel piping, piping Loss of material due |Lubricating Oii Analysis |Yes, detection of | Not applicable.
components, piping elements, to pitting, crevice, and One-Time aging effects is )
and heat exchanger components. | and microbiologically | inspection to be evaluated |There are no stainless steel
exposed to lubricating oil influenced corrosion piping, piping components,

: piping elements, or heat
exchanger components in the
steam and power conversion
system exposed to lubricating
oil.

Refer to Section 3.4.2.2.8 for
further information.
13.4.1-20 | Steel tanks exposed to air — Loss of material/ Aboveground Steel No Consistent with NUREG-1801,

with exceptions.

The Aboveground Steei Tanks
Inspection will detect and
characterize loss of material
where the base of the steel
condensate storage tank (CST) .
is in contact with the tank
foundation and exposed to air-
outdoor. The design of the CST
foundation allows potential water
pooling at the bottom of the
tanks due to exposure to
precipitation (e.g., rain, snow).

Refer also to ltem Number 3.4.1-
28 below.
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Table 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems
Evaluated in Chapter VIl of NUREG- 1801

134122

exposed to air with steam or
water leakage, air - outdoor
(external) or air — indoor
uncontrolled (external);

to general, pitting .
and crevice .
corrosion; loss of
preload due to
thermal effects,
gasket creep, and
self-loosening

. . ' Further :
Item - . Aging Effect/ Aging Management - . . :
Component/Commodity . : Evaluation Discussion
Number Mechanism Programs Recommended
3.4.1-21 [ High-strength steel closure Cracking due to Bolting Integrity No Not applicable.
boiting exposed to air with steam | cyclic ioading, stress ' :
or water leakage corrosion cracking There is no high-strength steel
bolting in the steam and power
conversion systems exposed to
: N air with steam or water leakage.
Steel bolting and closure bolting |Loss of material due |Bolting Integrity No Consistent with NUREG- 1801

with exceptions.

The Bolting Integrity Program is
credited to manage loss of
material and loss of pre-load for
steel bolting in the steam and
power conversion systems
exposed to air-indoor
uncontrolled (external) or air-
outdoor (external).

Some bolting in the Condensate
(Auxiliary) System has an
external surface temperature
exceeding 212 °F; therefore, loss
of material is not an aging effect
requiring management. A Note |
is applied

Aging Management Review Resuits

Page-3.4-25

January 2010



“Columbia Generating Station
License Renewal Application
Technical Information

.‘Table 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems
Evaluated in Chapter Vil of NUREG-1801
’ . . Further
Nlljt:ll:)]er . Component/Commodity Aﬁé’;ﬁfﬂf{:,cnu Agmgrlc\)n;:laamg:ment Evaluation Discussion
' ' Recommended
3.4.1-23 | Stainless steel piping, piping Cracking due to Closed-Cycle Cooling No Not applicable.

’ ' components, and piping’ stress corrosion Water System ’ . .
elements exposed to closed- cracking There are no stainless steel
cycle cooling water >60 °C piping, piping components, or
(>140 °F) piping elements-in the steam and

: power conversion systems
exposed to closed cycle cooling
. _ water >60 C (140 °F).
3.4.1-24 | Steel heat exchanger Loss of material due |Closed-Cycle Cooling No Not applicable.
components exposed to closed |to general, pitting, Water System :
cycle cooling water crevice, and There are no steel heat
galvanic corrosion : exchanger components in the
steam and power conversion
systems exposed to closed cycle
v cooling water.
3.4.1-25 | Stainless steel piping, piping | Loss of material due | Closed-Cycle Cooling No | Not applicable.
components, piping elements,  |to pitting and crevice | Water System
-|and heat exchanger components | corrosion There are no stainless steel

exposed to closed cycle cooling piping, piping components,

water ' piping elements, or heat
exchanger components.in the
steam and power conversion
systems exposed to closed cycle
cooling water.
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Table 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems

Evaluated in Chapter VIl of NUREG-1801

. ) . Further
Ntljtrt::zer Compqnent/Commodity Ang:;%:nfifg;ﬂ Aglngrlln;:aa:ggwent R Evaluation Discussion
' ecommended :
3.4.1-26 | Copper alloy piping, piping Loss of material due |Closed-Cycle Cooling No Not applicable.
components, and piping to pitting, crevice, Water System
elements exposed to closed . and galvanic There are no copper alloy piping,
cycle cooling water corrosion piping components, or piping
' elements in the steam and
power conversion systems
exposed to closed cycle cooling
water.
3.4.1-27 | Steel, stainless steel, and copper | Reduction of heat Closed-Cycle Cooling No Not applicable.

alloy heat exchanger tubes transfer due to Water System

exposed to closed cycle cooling | fouling There are no steel, stainless

water steel, or copper alloy heat
exchanger tubes in the steam
and power conversion systems
-exposed to closed cycle cooling

- water.
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Table 3.4.1 Summary of Aglng Management Programs for Steam and Power Conversion Systems

Evaluated in Chapter VIl of NUREG-1801

Item
Number

Component/Commodity

Aging Effect/
Mechanism

Aging Management
Programs

Further
Evaluation

Recommended

Discussion

3.4.1-28

Steel external surfaces exposed
to air — indoor uncontrolled
(external), condensation
(external) or air outdoor
(external)

| Loss of material due

to general corrosion

External Surfaces
Monitoring

No

‘land to steel internal surfaces

Consistent with NUREG-1801.

Except as noted below, the
External Surfaces Monitoring
Program is credited to manage
loss of material for steel external
surfaces in the steam and power
conversion systems exposed to
air-indoor uncontrolled
(external), condensation
{external) or air-outdoor
(external). This includes the
external surfaces of each CST
not in contact with the tank
foundation (refer to Item Number
3.4.1-20).

This itenr is also applied to steel
turbine casings exposed to air-
indoor uncontrolled (external);

exposed to air-indoor
uncontrolled (internal) where it .
has been demonstrated that the
internal environment is the same
as the external environment.
The External Surfaces
Monitoring Program is credited.
A Note C is applied in these
cases.
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Table 3.4.1 Summary of Aglng Management Programs for Steam and Power Conversion Systems
Evaluated in Chapter VIl of NUREG-1801

» ‘ ‘ - L . Further
ltem . . Aging Effectl Aging Management | : . .
Component/Commodity . - Evaluation Discussion
Number Mechanism Programs Recommended
3.4.1-28 This item is also applied to air-

1|\

water interfaces for steel
components that penetrate the
surface of the suppression pool
. (subject to alternate wetting and
- _ | drying). The Supplemental

, . Piping/Tank Inspection is
credited to detect and
characterize loss of material. A
Note E is applied.

(cont’d)

This item is also applied to steel

‘ . : bolting exposed to condensation
~ ' v : (external). The Bolting Integrity
' Program is credited to manage
loss of material. A Note E is
applied.

This item is also applied to steel
piping from each CST that is

- enclosed in a guard pipe, which
is evaluated as exposed to an
air-indoor uncontrolled (external)
environment. The guard pipe is
| buried. The Buried Piping and
Tanks Inspection Program is
credited to manage loss of

| material. A Note E is applied.
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Table 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems

Evaluated in Chapter VIII of NUREG-1801

Item
Number

Component/Commodity

Aging Effect/
Mechanism

Aging Managemént
Programs

Further

- Evaluation

Recommended

Discussion

3.4.1-28
(cont'd)

The temperatures of some steel
external surfaces exposed to air- |.
indoor uncontrolled (external) in
the Condensate (Auxiliary)
System exceed 212 °F,
therefore, loss of material is not
an aging effect requiring
management. A Note | is
applied.

3.4.1-29

Steel piping, piping components,
and piping elements exposed to
steam or treated water

Wall thinning due to
flow-accelerated
corrosion

Flow-Accelerated
Corrosion

No

Consistent with NUREG-1801.

The Flow-Accelerated Corrosion
(FAC) Program is credited to
manage loss of material (wall
thinning) due to FAC for steel
piping, piping components, and
piping elements in the steam and
power conversion systems
exposed to steam or treated
water, including treated water
>60 C (140 °F).

This item is also applied to the
main condenser shell and the
high-pressure turbine casing,
which are exposed to treated.
water and steam, respectively.
The Flow-Accelerated Corrosion
(FAC) Program is credited. A
Note C is applied.

Aging Management Review Results

Page 3.4-30

January 2010



Columbia Generating Station
License Renewal Application
Technical Information

Table 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems

Evaluated in Chapter VIil of NUREG-1801

components exposed to raw
water

to pitting, crevice,
and microbiologically
influenced corrosion,
and fouling

Water System

. . Further-
Item . Aging Effect/ Aging Management . . .
Component/Commodity . . Evaluation Discussion
Number _ Mechanism Programs 'Recommended . ‘
3.4.1-30 | Steel piping, piping components, |Loss of material due | Inspection of Internal No This item is applied to steel
and piping elements exposed to |to general, pitting, Suifaces in piping in the Condensate
air outdoor (internal) or and crevice Miscellaneous Piping {Nuclear) System exposed to air-
condensation {internal) corrosion and Ducting outdoor (internal). The External
Components Surfaces Monitoring Program is
credited to manage loss of
material. A Note E is applied.
3.4.1-31 | Steel heat exchanger Loss of material due | Open-Cycle Cooling No Not applicable.
components exposed to raw to general, pitting, Water System ~
water crevice, galvanic, There are no steel heat
and microbiologically exchanger components in the
influenced corrosion, steam and power conversion
, and fouling - systems exposed to raw water.
3.4.1-32 i Stainless steel and copper alloy (Loss of material due | Open-Cycle Cooling No Not applicable.
piping, piping components, and " |to pitting, crevice, Water System :
piping elements exposed to raw | and microbiologically There are no stainless steel or -
water ) influenced corrosion copper alloy piping, piping
components, or piping elements
'in the steam and power
conversion systems exposed to
. . raw water.
3.4.1-33 | Stainless steel heat-exchanger |Loss of material due | Open-Cycle Cooling No Not applicable.

There are no stainless steel heat
exchanger components in the
steam and power conversion
systems exposed to raw water.
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Table 3.4.1° Summary of Aging Management Programs for Steam and Power Conversion Systems
Evaluated in Chapter VI of NUREG-1801
: . . Further
Nlljtr?'nrger Component/Commodity Angér;%aE:if:;tl Agmgrlglg:laarg:ment Evaluation Discussion
N Recommended
3.4.1-34 | Steel, stainless steel, and copper | Reduction of heat Open-Cycle Cooling No Not applicable. -
alloy heat exchanger tubes transfer due to Water System
exposed to raw water fouling There are no steel, stainless
steel, or copper alloy heat
exchanger tubes in the steam
and power conversion systems
exposed to raw water.
3.4.1-35 | Copper alloy >15% Zn piping, Loss of material due |Selective Leaching of No Not applicable.
piping components, and piping | to selective leaching | Materials
elements exposed to closed ‘ There are no copper alloy
cycle cooling water, raw water or >15% Zn piping, piping
treated water components, or piping elements
‘ in the steam and power
conversion systems exposed to
closed cycle cooling water, raw
water, or treated water.
3.4.1-36 | Gray cast iron piping, piping Loss of material due | Selective Leaching of No Not applicable.
components, and piping to selective leaching {Materials _
elements exposed to soil, treated ’ There are no gray cast iron
water or raw water piping, piping components, or
piping elements in the steam and
power conversion systems
exposed to soil, treated water, or
- -{raw water.
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Table 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems
Evaluated in Chapter VIill of NUREG-1801

Further
Evaluation Discussion
Recommended .

3.4.1-37 | Steel, stainless steel, and nickel- | Loss of material due | Water Chemistry No. : Consistent with NUREG-1801.
based alioy piping, piping to pitting and crevice - o
components, and piping corrosion . : The BWR Water Chemistry
elements exposed to steam - . Program is credited to manage
loss of material for steel and
stainless steel piping, piping
components, and piping
elements in the steam and
power conversion systems
exposed to steam. There are no
nickel-based alloy piping, piping
components, and piping '
elements.in the steam and
power conversion systems
exposed to steam.

Aging Effect/ Aging Management
. Mechanism Programs

Item

Number Component/Commodity »

. Additionally, the Chemistry

: Program Effectiveness
Inspection is credited to verify
the effectiveness of the BWR
Water Chemistry Program. A
Note E is applied.

: . This item is applied to the high-

. ) . ' pressure turbine casing (MS-DT-
' HP) exposed to steam. A Note

C is applied.

3.4.1-38 [PWR Only
3.4.1-39 [PWR Only
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Table 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems

Evaluated in Chapter VIl of NUREG-1801

Item
Number

Component/Commodity

Aging Effect/
Mechanism

Aging Management
Programs 7

Further
Evaluation
Recommended

Discussion

3.4.140

Glass piping elements exposed
to air, lubricating .oil, raw water,
and treated water

None

-{None

NA - No AEM or
AMP

.| elements in the steam and

Not applicable.
There are no glass piping
power conversion systems

exposed to air, lubricating oil,
raw water, or treated water.

3.4.1-41

Stainless steel, copper alloy, and
nickel alloy piping, piping
components, and piping
elements exposed to air — indoor
uncontrolled (external)

None

None

NA - No AEM or
AMP

‘| uncontrolled (external).

Consistent with NUREG-1801.

No aging effects were identified
for stainless steel or copper alloy
piping, piping components, or
piping elements in the steam and
power conversion systems
exposed to air-indoor

This item is also applied to
stainless steel internal surfaces
exposed to air-indoor
uncontrolled (internal) where it
has been demonstrated that the
internal environment is the same
as the external environment. -

This item is also applied to
stainless steel bolting exposed to
air-indoor uncontrolled

(external). " A Note C is applied.
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Table 3.4.1 Summary of Aging Management Programs for Steam and Power Conversion Systems

Evaluated in Chapter VIl of NUREG-1801

: A : ; . ' Further v
Nllltrenrl')ler ComponenﬂCommodity - ' Aﬁ;’;ﬂfnfif:;u Agmg r’:';:' aarg:ment R Evaluation Discussion
7 _ ecommended
3.4.1-42 | Steel piping; piping components, | None None - NA - No AEM or |Not applicable. -
" {and piping eiements exposed {0 AMP -
air — indoor controlled (external) There are no steel piping, piping
components,-or piping elements
in the steam and power
conversion systems exposed to
air-indoor controlled (external).
All air-indoor environments were
conservatively evaluated as
uncontrolled environments.
3.4.143 | Steel and stainless steel piping, |None None NA - No AEM or | Not applicable.
piping components, and piping AMP ’
elements in concrete There are no steel or stainless
‘ steel piping, piping components,
or piping elements in the steam
and power conversion systems
embedded in concrete.
3.4.1-44 | Steel, stainless steel, aluminum, |None None NA - No AEM or | Consistent with NUREG-1801.

‘ and copper alloy piping, piping AMP ‘ ’
components, and piping This item is applied to aluminum
elements exposed to gas and stainless steel piping

' components in steam and power
conversion systems exposed to
dried air. Dried air is not an
environment in NUREG-1801
Chapter VIII for aluminum or
stainless steel; however, gas is
evaluated as an equivalent
environment. -
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Table 3.4.2-1 Aging Management Review Results — Auxiliary Steam System
| Aging Effect NUREG-
Row Component Intended . . S Aging Management 1801 Table
No. Type | Function(s) Materlal Environment MRequmng Program Volume | 1 Item Notes
. anagement 21t
em :
: : Air-indoor
1 Bolting Eressure Steel uncontrolled Loss 9f Bolting Integrity VIIl.H-4 3.4.1- B
oundary (External) material : 22
: Air-indoor
2 | Botting - Pressue | Steel uncontrolled | =058 Of Bolting Integrity viHs | 341 | B
oundary (External) pre-load 22
- Structural Air-indoor Loss of 3.4.1-
3 Bolting integrity Steel uncontrolled material Bolting Integrity VIIl.H-4 2‘2 ) B
: (External)
' Structural Air-indoor Loss of 3.4.1- .
4 Bolting : . Steel uncontrolled - Bolting Integrity VIIL.H-5 - B
integrity (External) pre-load 22
_ . Structural Air-outdoor Loss of . . 3.4.1- .
5 Bolting integrity Steel (External) material Bolting Integrity Vil H-1 29 B
. Structural Air-outdoor Loss of . . '
6 Bolting integrity Steel (External) pre-load Bolting Ir\tegrlty N/A N/A H
Structural Air-indoor Loss 6f External Surfaces ' © 3.4 C
7 Piping integrity Steel uncontrolled material Monitoring Vill.R-7 2.8 . 0404
(Internal)
I Structural . Steam Loss of BWR Water 3.4.1-
8 Piping integrity Steel (Internal) material Chemistry viiL.c-4 02 A
, Chemistry Program
- Structural Steam Loss of . 3.4.1-
9 Piping integrity Steel (Internal) material Effectlvgness VII.C4 02 A
Inspection-
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Aging Management Review Results — Auxiliary Steam System

Table 3.4.2-1
: : ) . NUREG-
. : Aging Effect .
T&w Cor%);:ent FL":ﬁ?igﬁ?s) " Material Environment | Requiring Aglngpl:n:;raagr;:ment Vllal?r:re :Il' ?tt::‘ Notes
: Management
2 Item
. Structural Steam Loss of Flow-Accelerated 1341
10 Piping integrity Steel {Internal) material Corrosion (FAC) VIIL.C-5 29 A
. | Structural Air-indoor Loss ofr External Surfaces © | 3.4.1-
11 Piping intearit Steel - uncontrolled material Monitorin VIIL.H-7 2'8 ) A
arity (External) 9 :
. Structural -Air-outdoor Loss of External Surfaces ; 3.4.1-
12 Piping integrity Steel (External) material Monitoring VIII'HfB 28 A
, . Structural 7 ' Sféam Loss of BWR Water 3.4.1-
13 Strainer Body integrity Steel (Internal) material Chemistry Vill.C-4 02 A
' ' : i Chemistry Program :
14 Strainer Body Struc(ural Steel Steam Loss qf Effectiveness VIll.C-4 3.4.1- A
. integrity (Internal) material : ; . 02
: : Inspection
- Structural Steam Loss of Flow-AcceleratedA 3.4.1-
15 Stralner Body integrity Steel (Internal) material Corrosion (FAC) VIIL.C-5 29 A
Structural Air-indoor Loss of External Suﬁaces : 3.4.1-
16 Strainer Body intearit Steel uncontrolled material Monitorin VHLH-7 2é o A
o oty (External) . g :
Structural ' Afr—outdoor | Loss of External Surfaces 3.4.1-
7 Strainer Body integrity Steel (External) | material Monitoring VILH-8 1 5g A
Structural Gray Cast Steam Loss of BWR Water | 3.4.1-
18 Trap BOdY integrity . Iron- ° (Internal) material Chemistry Vill.C-4 02 A'
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Table 3.4.2-1 Aging Management Review Results — Auxiliary Steam System .
' ' Aging Effect . NUREG-
Row Component Intended . . - Aging Management 1801 | Table.
No. Type Function(s) Material Environment MRequmng " Program Volume | 1 Item Notes
anagement :
. 2 Item
Structural Gréy Cast Steam .Loss of Chemistry Program . 3.4.1-
19 Trap Body - integrit Iron (Internal) material Effectiveness viiL.c4 0.2- A
: negrity Inspection :
: Structural Gray Cast - | Steam Loss of Flow-Accelerated 3.4.1-
20 Trap Body integrity Iron (Internal) material ‘Corrosion (FAC) VIILC-5 29 A
21 Trap Body 'Struct.uAraI Gray Cast Steam Loss qf Selecti\(e Leaching N/A N/A G
. integrity Iron (Internal) material Inspection
: Air-indoor v .
29 Trap Body _Struct_ural Gray Cast uncontrolled Loss gf Exte.rna.I Surfaces VIILH-7 3.4.1- A
integrity Iron material Monitoring 28
(External) . .
- Structural Gray Cast Air-outdoor Loss of Exterhal Surfaces 3.4.1-
23 Trap Body integrity Iron (External) materiaIA Monitoring Viil.H-8 28 A
.| Structural ' Air-outdoor Loss of External Surfaces 3.4.1-
,24 , Trap Body integrity Steel (External) - material Monitoring Vill.H-8 28 A
. Structural Steam Loss of BWR Water 3.4.1-
25 Trap Body integrity Steel (Internal) material Chemistry _ VI"'CA_ | 02 A
: Chemistry Program '
Structural Steam Loss of ) 3.41-
26 Trap Body ‘integrity Steel / (Internal) material Eﬁectlvgness VII.C4 02 A
Inspection
Structural Steam Loss of . Flow-Accelerated 3.4.1-
27 Trap Body integrity Steel (Internal) material Corrosion (FAC) - VilL.C-5 29 A
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Table 3.4.2-1  Aging Management Review Results — Auxiliary Steam System
) : s y - { NUREG-
» Aging Effect . .
Row Component Intended iy . _— oL Aging Management | -~ 1801 Table
No. Type Function(s) Material Environment Requmng» Program Volume | 1 ltem Notes
: , : Management
: 2 ltem
v Air-indoor
28 | TrapBody | Sruetral | peel uncontrolled | -955 o Extemal Suraces | vinHr | 351 | A
legrily (External)’ materia: vonttoring
. Structural Stainless Steam . -|.BWR Water | 3.4.1-
29 Tubing integrity Steel (Internal) Cracking . Chemistry Viil.B2-1 13 A
, . Chemistry Program
30 | Tubing | Dtructural | Staitless 3:\?:::30 Cracking Effectiveness viiigz2-1 | 3410 A
grity Inspection .
. Structural Stainless Steam Loss of BWR Water 3.4.1-
3 Tubing - | integrity Steel (Internal) material Chemistry V"IfBZ'z 37 A
. ) . ' Chemistry Program i
. Structural Stainless Steam | Loss of . 3.4.1-
32 Tubing integrity Steel (Internal) material Effectuv_e ness ViB2-2 . 37 E
. : Inspection
. Air-indoor : :
33 Tubing ﬁttr:c:ittira[ gtzgless uncontrolled | None None VIILI-10 2'14'1' A
_ grity (External) -
- Pressure ‘ Steam Loss of BWR Water 3.4.1-
34 Valve Body boundary Steel (Interrial) material Chemistry VILC-4 | o) A
» Chemistry Program .
» .Pressure Steam Loss of . 3.4.1-
35 | Valve Body boundary Steel (Internal) material :Effectlv_eness- VIIL.C4 | 02 A
: : : nspection v
Pressure Steam Loss of Flow-Accelerated 3.4.1-
36 Valve Body boundary Steel (Internal) material - Corrosion (FAC) VIILC-5 29 A
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Table 3.4.2-1 Aging Management Review Results — Auxiliary Steam System
Aging Effect NUREG- | .
Row Component Intended . . s s Aging Management 1801 Table
No. Type Function(s) Material Environment Requiring Program Volume | 1 Item Notes
Management :
2 Item
Air-indoor :
Pressure Loss of External Surfaces 3.4.1- .
37 Valve Body boundary Steel uncontrolled material Monitoring VIHI.H-7 28 A
: (External)
' Structural Steam Loss of BWR Water 3.4.1-
38 Valve Body integrity - Steel . (Internal) material Chemistry VI_"'C'A' 02 A
Co ' o Chemistry Program .
Structural Steam Loss of - 3.4.1-
39 Valve Body . ) Steel - Effectiveness VIII.C4 A
mtegnty (Internal) mgterual Inspection 02
' \ Structural - Steam Loss of Flow-Accelerated ‘ | 3.4.1-
40 Valve Body integrity Steel (Internal) material ‘Corrosion (FAC) VIll.C-5 |29 A
. Structural Airindoor Loss of External Surfaces 34.1-
41 Valve Body intearit Steel | uncontrolled material Monitorin . { VIILH-7 28 A
' K grity (External) , 9 .
Structural _Air-outdoor Loss of External Surfaces .| 34.1-
42 Valve Body integrity Steel' (External) material Monitoring Viil.H-8 28 A
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Table 3.4.2-2 Aging Management Review Results — Condensate (Auxiliary) System
» . . NUREG-
. . Aging Effect .
Row Component Intended . . - Aging Management 1801 Table
No. Type Function(s) Material Environment | Requiring Program Volume - | 1 ltem Notes
Management
. 2 ltem
o : Air-indoor ,
1 Bolting ;tt:‘;rtiltj;a' Steel uncontrolled | None ~ - None Viii.H4 3'24'1' O 4|06
' ' ' (External) ,
Structural Air-indoor Loss of - : 3.4.1-
2 Bolting ; i Steel uncontrolled : Bolting Integrity VIl.H-4 oo B
integrity (External) material 22
P Structural Air-indoor Loss of 3.4.1-
3 Bolting integrity Steel uncontrolled pre-load Bolting Integrity VIIL.H-5 2'2 ) B
. (External) v :
. Structural Air-outdoor Loss of . . ' 3.4.1-
4 Bolting integrity Steel (External) material Bolting Integrity VIIL.H-1 292 B
. Structural Air-outdoor Loss of . .
5 Bolting integrity Steel (External) pre-load Bolting Integrity N/A N/A H
; Air-indoor '
Condenser Structural - Loss of External Surfaces 3.4.1- C
6 (CO-CU-1) integrity Steel. agfgrrll‘tgl))lled material Monitoring Vill.H-7 28 - 0404
Air-indoor .
Condenser Structural Loss of External Surfaces 3.4.1-
7 |cocu |integrty | St ey | materia Monitoring VILR-T 1 28 A
A , : Air-indoor :
. Structural Loss of External Surfaces 3.4.1- C
8 Piping integrity Steel a:f:r':;%“ed material Monitoring VILR-7 1 5g 0404
: ' Air-indoor '
- Structural Loss of External Surfaces 3.4.1-
9. P.lpmg integrity Steel Ején)c(:toer:;rgll)led material Monitoring ViiL.H-7 28 A
Aging Management Review Results Page 3.4-41 January 2010



Columbia Generating Station
License Renewal Application
Technical Information

Table 3.4.2-2 Aging Management Review Results — Condensate (Auxiliary) System
Row Compoﬁent Intended Materi ;I Envirohment Ag;nguﬁif:‘ect Aging Managemeﬁt Nl:BROEf- Table Notes
No. Type Function(s) Mang emgnt ' Program Volume | 1 Item
. ' 9 : 2 Item
Treated :
- Structural water > 60 °C | Loss of BWR Water 3.4.1-
10 Piping integrity Steel (140 °F) material Chemistry Vill.E-33 04 A
(Internal) '
Structural Tw;etztreg 60°C | Loss of Chemistry Program 3.4.1- (
11 Piping ; : Steel o ; Effectiveness VIIILE-33 o A
integrity (140 °F) | material | . 04
(Internal) nspection :
. Air-indoor
12 Piping 22:;??' Steel uncontrolled | None None 1 VIILH-7 ggﬂ- 0 4I06
(External) :
: - Structural _ Air-outdoor Loss of External Surfaées : 3.4.1-
13 Piping integrity Steel (External) material Monitoring Vill.H-8 28 A
Pump Casing | Structural Gray Cast Air-indoor Loss of External Surfaces 3.4.1- C
14 ; . uncontrolled - L VIILH-7
(CO-P4) integrity Iron material Monitoring 28 0404
, (Internal) :
‘Pump Casing | Structural Gray Cast Air-indoor Loss of External Surfaces 3.41-
15 (CO-P-4) integrity Iron uncontrolied material Monitoring VHLH-7 28 A
' , (External) _ . :
Treated
L Structural water > 60 °C | Loss of BWR Water ' 3.4.1- :
16 Valve Body integrity Steel (140 °F) material Chemistry VIILE-33 . 04 - A
(Internal)
Treated Chemistry Program
Structural water > 60 °C | Loss of : 3.41-
17 Valve Body integrity Steel (140 °F) material IEffectlv_eness VIII.E-33 04 A
(Internal) nspection
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Table 3.4.2-2 Aging Management Réview Results — Condensate (Auxiliary) System
: ’ o . NUREG-
. Aging Effect .
Row Component Inte_r!ded Material Environment Requiring Aging Management 1801 Table Notes
No. Type Function(s) . M Program Volume | 1Item
anagement
2 ltem
Air-indoor
18 Valve Body ?tAructij‘ral Steel uncontrolled | None None VIII.H-7 3.4.1- l
' integrity (External) . 28 0406
"Air-indoor
‘ -Structural Loss of External Surfaces | 3.44- Cc
19 Valve Body integrity Steel a:?::nt;%lled material Monitoring VILH-7- | g 0404
Air-indoor : :
Structural Loss of External Surfaces 3.4.1-
20 | Valve Body integrity Steel zxg:t:r;;rg‘l)led material Monitoring VIILH-7 28 A
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Table 3.4.2-3 Aging Management Review Results — Condensate (Nuclear) System
Aging Effect : NUREG-
Row Component | Intended . . - Aging Management 1801 Table
No. Type Function(s) Material - | Environment MRequmng Program Volume | 1 Item Notes
anagement
‘ 2 Item
Air-indoor .
1 Bolting E;if]scge Steel uncontrolled ano:iz:i);I Bolting Integrity VIIl.H-4 :23'24'1' B
v _ (External) . '
Air-indoor :
. Pressure Loss of . . - 3.4.1-
2 Bolting Steel uncontrolled 8 Bolting Integrity VII.H-5 B
boundary (External) pre-load 22
. Pressure Air-outdoor . . : H
3 Bolting _boundary Steel (External) Cracking Bolting Integrity N/A N/A 0407
. Pressure ! Air-outdoor Loss of - . 3.4.1-
4 Bolting boundary Steell | (External) | material Bolting Integrity VIILH-1 2 B
' . Pressure Air-outdoor Loss of . .
5 Bolting boundary Steel (External) pre-load Bqltlng Integrity N/A N/A H
6 | Bolting Pressure | gioq) Condensation | ¢ ying Bolting Integrity N/A N/A H
boundary (External) :
. Pressure Condensation Loss of . . 3.4.1-
7 | Bolting boundary Steel (External) material Bolting Integrity VIII.H-10 o8 E
S VPressure ' Condensation | Loss of , . .
8 ?oltmg boundary Steel (External) pre-load Bolting Integrity N/A N/A H
Air-indoor :
: Structural Loss of . . 3.4.1-
9 Bolting integrity Steel zjé\:tc;r::]rgll)led material B_oltmg Integrity VillL.H-4 22 B»
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Table 3.4.2-3 Aging Management Review Results — Condensate (Nuclear) System
. NUREG-
: Aging Effect _
Row Compongnt Inter!ded Material Environment | Requiring Aging Management 1801 Table Notes
No. Type _Function(s) M Program Volume | 1 ltem
anagement , .
-~ . 2 Item
‘Air-indoor . :
10 | Bolting Structural | ey uncontrolled | 2958 O Bolting Integrity | VILH-5 | 5+ | B
integrity (External) pre-icac 22
, Structural Condensation o
11 _Boltlng integrity Steel (External) Cracking Bolting Integn.ty N/A N/A H
. Structural Condensation | Loss of . L 3.4.1- o
12 l?olflng integrity _Steel (External) material Bolting Integrity VII.H-10 28 E
. Structural Condensation | Loss of . .
'13 Bolting integrity Steel (External) pre-load | Bolting Integrlty .N/A . N/A H
Heat '
Exchanger o ’ Supplemental .
14 | (shell), Main | pressire Steel | ?I":t'::nﬂlr) Loss of Piping/Tank N/A N/A G
Condenser Yy Inspection
COND-HX-9 '
Heat
15 Zfeﬁnﬁ;; n Pressure - Steel Treated water | Loss Qf . FIow-ApceIerated VIILE-35 3.4.1- ' c
Condenser boundary (Internal) material . Corrosion (FAC) . 29
COND-HX-9
Heat
Exchanger ) '
o |nolan |TeIE e | fededuatr|Lossol BARMAer uies |34 | A
Condenser
COND-HX-9
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Table 3.4.2-3 Aging Management Review Results — Condensate (Nuclear) System
Aging Effect NUREG- |
Row Component Intended . . . Aging Management 1801 Table
“No. Type Function(s) Material Environment Requiring Program Volume | 1 Item Notes
: Management 21t
em
Heat -
Exchanger . Chemistry Program )
17 | (shell), Main | Pressure Steel - m::ﬁgl;"’ater Loss of Effectiveness vingzr | 3411 A
- Condenser ry . : Inspection :
COND-HX-9
Heat
Exchanger Air-indoor
18 | (shell, Main | PTeSSU"® | giee) uncontrolled | S Of | Bemal Surfaces |y ) 344 g
Condenser v (External) : 9
COND-HX-9
e e Pressure Stainless Tréated water | Loss of BWR Water 3.41-
19 Orifice boundary Steel (Internal) material Chemistry VIiLE-29 16 A
Pressure Stainless Treated watevr Loss of Chemistry Program 3.4 1>-
20 Orifice bounda Steel (Internal) ‘material Effectiveness VIILE-29 1'6 ) A
v Inspection
Pressure Stainless Air-indoor 341-
21 Orifice bounda Steel uncontrolled None None VILI-10 4'1 ’ A
' ) Y : (External)
. Pressure Stainless Condensation | Loss of External Surfaces ‘
22 Orifice boundary Steel (External) material Monitoring N/A N/A G
. '| Structural Stainless Treated water | Loss of BWR Water. 3.4.1-
23 Orifice integrity Steel (Internal) material Chemistry VIILE-29 16 " A
24 Ofifice Structural > Stainless Treated water | Loss of g;:giis.;rgeF;;ogram VIILE-29 3.4.1- A
integrity Steel (Internal) material I . ) 16
~ nspection
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Table 3.4.2-3 Aging Management Review Results — Condensate (Nuclear) System -
' Acri NUREG-
Aging Effect .
Row Component Inter!ded Material Environment Requiring Aging Management 1801 Table Notes
- No. Type Function(s) - M Program Volume | 1Iltem
anagement
: 2 ltem :
y . Air-indoor : , .
25 Orifice %E':f}gral S:(:gless uncontrolled | None None VIILI-10 2'14'1 ) A
"Al,t grity ee (External) ] -
. Structural Stainless Condensation | Loss of External Surfaces \
26 Orifice integrity Steel (External) material Monitoring NIA N/A G
: . . | Stainless Treated water | Loss of BWR Water 3.4.1-
27 OnAﬂce Throttlmg Steel (Internal) material Chemistry VIILE-29 16 A
: . Chemistry Program
28 | Orifice Throtting | Stainless | Treated water | Loss of Effectiveness VILE-29 | 341 | A
Steel (Internal) material . 16
Inspection.
‘ : Air-indoor
: . Pressure Loss of External Surfaces 3.4.1- C
29 Piping boundary Steel ‘uncontrolled material Monitoring - VIILH-7 28 0404
< (Internal)
o Pressure Air-outdoor Ldss of External Surfaces - 3.4.1-
30 Piping boundary Steel (Internal) material Monitoring Viil.B1 '6 .30 E
- Pressure A Treated water | Loss of BWR Water 3.4.1-
31 | Piping boundary | St€e! (internal) material Chemistry VHLE-33 | og A
) - Chemistry Program A ‘
32 | Piping - pressue | Stee frssdsndll Idal Effectiveness ViLE33 | 341 | A
v y Inspection
: : Air-indoor : . . :
- Pressure . : Loss of Buried Piping and : 3.41-. E
33 Piping Steel uncontrolled - ; VIILH-7
boundary y (External) material Tanks Inspection 28 0408
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Table 3.4.2-3 Aging Management Review Results — Condensate {Nuclear) System
' Aging Effect NUREG-
Row Component Intended . . ' . | Aging Management 1801 Table
No. _Type Function(s) Material Envuronment Requiring Program Volume | 1ltem Notes
. -| Management
2 item
B Air-indoor
34 Piping Pressure Steel uncontrolled Loss 9f Exter na'l Surfaces VIILH-7 3.4.1- A
boundary material Monitoring 28
(External)
- Pressure . -Air-outdoor Loss of External Surfaces 3.4.1-
35 Piping | boundary Steel (External) material Monitoring Vill.H-8 28 A
L Pressure Condensation | Loss of Exfernal Surfaces 3.41-
36 Piping boundary Steel (External) material Monitoring Vill.H-10 28 A
. Pressure Soill Loss of Buried Piping and 3.4.1- :
37 Piping boundary Steel (External) material Tanks Inspection VIILE-1 11 A
N Air-indoor v
38 Piping _Struct_ural Stainless uncontrolled None None VIILI-10 3.4.1- A
integrity Steel » 41 0410
(Internal)
- Structural ‘Stainless Treated watef "Loss of BWR Water 341- | -
39 Piping integrity Steel (Internal) material Chemistry YIII.E-29 16 A
. Chemistry Program T :
. Structural Stainless Treated water | Loss of - 3.4.1-
40 Piping integrity Steel (Internal) material - Effectwg ness VIILE-29 16 A
, Inspection
) Air-indoor ’
41 Piping ﬁigjc:il;;al g::::lless uncontrolled None None VIilLI-10 314 1- A
g (External) ) :
. Structural Stainless Condensation |-Loss of External Surfaces ;
42 Piping integrity Steel (External) material Monitoring N/A N/A G
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Table 3.4.2-3 Aging Management Review Results — Condensate (Nuclear) System
’ . ' : NUREG-
_ Aging Effect . '
Row Component Inteqded Material Environment | Requiring . Aging Management 1801 Table Notes
No. Type Function(s) : Program Volume | 1item
Management 2 ltem
: Air-indoor ' '
. o Structural - Loss of External Surfaces 3.4.1- c
43 Piping integrity _Steel uncontrolled material Monitoring VIIi.H-7 28 0404
. (Internal) .
- Structural ~ ‘Treated water | Loss of BWR Water p 3.4.1-
44 | Piping integrity Steel (ntemal) | material | Chemistry VILE-33 | o, A
o : Chemistry Program V
45 | Piping i"f‘ttg‘crti‘;;a' Steel g;‘:::ﬁgl;"’ater Loss of Effectiveness vitg3s | o4 1 A
g . Inspection
Air-indoor : -
. Structural ‘ : Loss of External Surfaces 3.4.1-
46 Piping : ) Steel uncontrolled - . . VIILH-7 A
integrity . | (External) material Monitoring 28
- Structural Condensation | Loss of External Surfaces 3.4.1-
47 P'pm_g integrity Steelr (External) “material Monitoring VILH-10 | og A
Pump Casing Structural 23::enitic Treated water Lbss of BWR Water ‘ 3.4.1- I
48 (COND-P-3;, |, - nl il h VHLE-29 | 16 A
4 5) integrity _Stainless | (Internal) materia Chemistry . 6 :
' Steel .
Pump Casing | Structural giss,ttenitic Treatéd watér Loss of Chemistry Program 34.1-
49 (COND-P-3, integrity Stainless (Internal) material Effectiveness VILE-29 | g A
' 4,5) Inspection
Steel .
. Cast -
Pump Casing - Air-indoor :
50 | (COND-p-3, |Stuctural | Austeniic | \0oniolled | None None vilo | 341 A
4 5) _ integrity .| Stainless (External) 41
s Steel
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Table 3.4.2-3 Aging Management Review Results — Condensate (Nuclear) System
7 Aging Effect ~ NUREG-
Row Component Intended . . e Aging Management 1801. Table
No. Type Function(s) Material - | Environment MRequmng Program Volume | 1Item Notes
anagement
) 2 Item
. Cast : -
Pump Casmg Structural . Austenitic Condensation | Loss of External Surfaces
51 (COND-P-3, |. . g X o N/A N/A G
45) integrity Stainless (External) material -Monitoring ~
' Steel
52 Tank (COND- | Pressure Steel Air-outdoor Loss of External Surfaces VIILH-8 3.4.1- C
. TK-1A, 1B) boundary (Internal) material Monitoring o 28 -1 0411
‘ v o Supplemental
5 [T oy [t [flesa ool ppngTan  (na |wa [ o
o Inspection
) Tank (COND- | Pressure Treated water | Loss of BWR Water 3.4.1-
54 TK-1A, 1B) | boundary Steel. (Internal) material Chemistry _ VIl.E-40 06 A
Tank (COND- Pressure : Treated water | Loss of Chemistry Program ' 3.4.1-
55 Steel . Effectiveness Vill.E-40 o A
TK-1A, 1B) boundary (Internal) material . 06
: : Inspection
56 Tank (COND- | Pressure Steel Air-outdoor Loss of Aboveground Steel VIILE-39 3.4.1- B
TK-1A, 1B) boundary (External) material Tanks Inspection : 20 0409
Tank (COND- | Pressure Air-outdoor Loss of External Surfaces 3.4.1-
57 TK-1A, 1B) boundary Steel (External) material Monitoring Vill.H-8 28 A
. Pressure Stainless Air-outdoor
58 Tubing boundary Steel (Internal) None None N/A N/A G
' . Pressure Stainless Treated water | Loss of BWR Water 3.4.1- '
59 Tubing boundary Steel (Internal) - material Chemistry VIIL.E-29 16 A
“ Aging Management Review Results Page 3.4-50 January 2010



-Columbia Generating Station
License Renewal Application

Technical Information

Table 3.4.2-3

Aging Management Review Resuits — Condensate (Nuclear) System

. : NUREG-
e - Aging Effect .
Row Component Intended . . - Aging Management 1801 Table
: . . Material Environment Requiring . Notes
No. Type Function(s) S , | Management Program Volume | 1Iltem -
- . . . 2 ltem
60 Tubi ' .| Pressure - Stainless | Treated water | Loss of : (EZEerT_istw Program VIILE-29 3.4.1- A
ubing boundary Stee! {Internal) material n ectiveness il 16 :
. : nspection
Pressure Stainless Air-indoor ' 3.4.1- I
61 Tubing b : uncontrolled None None VIiLI-10 P A
~ oundary Steel : 41
(External)
. Pressure Stainless Air-outdoor :
62 Tubing boundary Steel (External) None None N/A N/A G .
. Pressure | Stainless Condensation L‘oss of External Surfaces 3.3.1- :
63 Tubing boundary | Steel (External) | material Monitoring VILF2-1 - 57 E
' . Structural Stainless ‘| Treated water | Loss of ‘BWR Water 3.41--
' 64 | Tubing - | integrity Steel (Internal) material Chemistry VHILE-29 16 A
. ) Chemistry Program _
. Structural Stainless Treated water | Loss of . 341- |
65 Tubing . integrity Steel (Internal) material Effectiveness VHLE-29 | g A
. Inspection »
Structural Stainless Air-indoor 3.4.1- ‘
66 Tubing intearit Steel uncontrolled | None None. VIILI-10 4'1 ) A
gnity (External) - ’
. Structural Stainless Condensation | Loss of - External Surfaces - .
67 Tubing integrity Steel (External) material - Monitoring N/A NIA G
' Pressure Stainless Air-outdoor l '
68 Vqlve Body boundary Steel (Internal) None None N/A N/A G-
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Table 3.4.2-3 Aging Management Review Results — Condensate (Nuclear) System
' : NUREG-
. Aging Effect . . s
Row - | Component Intended . . . - Aging Management 1801 Table
No. " Type Function(s) Mate"al Environment Requiring Program Volume | 1Item Notes
N Management 2 Item
o Pressure - Stainless Air-outdoor NJA
69 Valve Body - boundary Steel (External) None None N/A N/A G
70 Valve Bod Pressure St él ﬁ;rc;?ri?gl:e d Lossof = . | External Surfaces VILH-7 3.4.1- C
y boundary © material ~ | Monitoring R 28 0404
. (Internal) :
' Pressure Treated water | Loss of BWR Water 3.4.1-
n Valve Body .| boundary St‘?e' (Internal) material Chemistry VIl.E-33 04 A
Chemistry Program
. Pressure Treated water | Loss of X 3.4.1-
72 Valve Body Steel ‘ - Effectiveness VIILE-33 A
bqundary (Internal) material Inspection 04 »
: Air-indoor ]
73 | Valve Body Eﬁ;‘;’e Steel uncontrolled ';:;Zr‘l’; ﬁﬁﬁ{tg"r‘i'nsu’faces VIILH-7 gg‘ A1 A
Y (External) g
v | | Pressure ' Air-outdoor Loss of External Surfaces 3.4.1-
4 Valve Body boundary Steel (External) material Monitoring v VilL.H-8 28 _ A
' . Pressure Condensation | Loss of External Surfaces - 1341-
75 .| Valve Body boundary Steel (External) material | Monitoring VIII.H-1Q 28 A
Structural Stainléss - . | Treated water | Loss of BWR Water 34.1-
7_6 Valve Body integrity Steel (Internal) material Chemistry : VI"'E'ZQ 16 A
77 |ValeBody | Strctural Stainless .| Treated water | Loss of gfi;eeg:ii\?;rz:sgqgram VILE-29 | 341 A
: k A mtegryty _ Steel (Internal) material Inspection 16
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Table 3.4.2-3 Aging Management Review Results — Condensate (Nuclear) System
. ' . ‘ NUREG- )
Aging Effect . : 1
I:Ic;w ComT‘[;::ent _ F:Jnr:zag:?s) _Material Environment Requiring AgmgPl:'I:,agnraagrj:ment _vlﬁ?’:‘e 1T Iatzlr(:l Notes
' : : Management
- 2 Item
' Structural Stainless Alir-indoor : 3.4.1-
78 Valve Body . . uncontrolled | None None VIILE-10 L A
integrity Stee! 41
(External) - N
Structural Stainless Condensation | Loss of External Surfaces
9 Valve Body integrity Steel (External) material Monitoring N/A NIA G
© | Structural Treated water | Loss of | BWR Water 3.4.1-
_ 80 Valve Body integrity Steel (Internal) material Chemistry VHLE-33 04 A
' - | Chemistry Program .
81 | Valve Body att':crti‘t’y’a' Steel 5;?::‘:21;’“3‘8‘ t:;z::; Effectiveness vilgss | 3411 A
g . Inspection
Air-indoor ' ' '
82 |valeBody |Structural g uncontrolled | 958 ©f External Surfaces |y 7 | 3411 p
integrity X material Monitoring 28
S (External) , >
: Structural Condensation | Loss of External Surfaces 3.4.1-
83 Valve Body integrity Steel (External) material Monitoring VILH-10 1 5g A
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* Table 3.4.2-4 Aging Management Review Results — Main Steam System
. NUREG-
_ : Aging Effect .
l;(:)w ComT‘;;::ent F:j":iggf“(is) Material Environment | Requiring Aglngpl:'noagnr:gﬁment Vlﬁ?;e "|I' ig'; Notes
' Management 2 Item o ‘
s Air-indoor’ '
1 | Bolting: pressure Sianless uncontrolled | None None vii-ao | 341 ¢
v (External) :
Pressure Stainless Air-indoor Loss of v
2 Bolting : ~uncontrolled . Bolting Integrity N/A N/A F
] boundary Steel (External) pre-load .
. . Treated
. Pressure Stainless . . . 3.4.1- E
3 Bolting water Cracking Bolting Integrity VIII.C-2 ‘
boundary Steel (External) . 14 0405.
. Treated
4 Bolting Pressure Stainless water Loss of Bolting Integrity N/A N/A F
boundary Steel (External) pre-load
5 | Boltin Pressure | Stainless | , 22 Loss of Bolting Integrity Vet | 341 | E
9 boundary Steel (External) material 9 9 ’ 16 0405
Air-indoor '
. Pressure Loss of . . 3.4.1-
6 Bolting boundary Steel ?gfg:;r:ll)led material Bolting Int’e.grlty VIil.H-4 22 B
Air-indoor ‘
7 Bolting Egiizuare Steel _uncontrolled L?:_Toc;fd Bolting Integrity VIi.H-5 3'24'1_ B
- Y (External) P
Structural Air-indoor Loss of ' 3.4.1-
8 Bolting integrity Steel zg::;r::\r:ll)led material Bolting Integrity VIII.H-4‘ 22 B
St:ructural Air-indoor Loss of 3.4.1
9 Bolting ; : Steel uncontrolled Bolting Integrity VIIL.H-5 ot B
integrity (External) pre-load : 22
Aging Management Review Results . Page 3.4-54 January 2010



’ .

Columbia Generating Station
License Renewal Application
Technical Information

Table 3.4.24 "Aging Management Review Results — Main Steam System
. . : NUREG-
- | Aging Effect ; :
Row Component Inter!ded Material | Environment | Requiring Aging Management 1801 Table Notes
No. Type Function(s) M Program Volume | 1item
v : anagement
. - 2 item
. Pressure ; . Dried air 3.4.1- A
10 Manifold boundary Aluminum (nternal) None ane VIILI-1 a4 0402
Air-indoor
11 | Manifold Eressure Aluminum uncontrolled | None None N/A N/A G
oundary
(External) :
: Moisture Pressure Steam Loss of BWR Water 3.4.1-
12 Separator boundary Steel (Internal) material Chemistry Vill.B2-3 37 ¢
'. ' Chemistry Program
Moisture Pressure . Steam Loss of . 3.4.1-
13 ¢ Steel : Effectiveness VIII.B2-3 E
Sepgrator boundary (Internal) material Inspection 37
: Moisture Pressure . ’ Steam Loss of Flow—AcceIeratéd 3.41-
14 Separator boundary Steel (Internal) material Corrosion (FAC) Vil.B2-4 129 C
: Air-indoor .
Moisture Pressure - Loss of External Surfaces 3.4.1-
15 Steel uncontrolled Ly L VIILH-7 A
Separator boundary (External) material Monitoring 28
. : L Supplemental , _ .
. Structural Stainless Moist air Loss of b
16 Orifice ; . - Piping/Tank .N/A N/A G
_ integrity Steel (Internal) material Inspection :
Structural Stainless Air-indoor ' 3.4.1-
17 Orifice integrity Steel uncontrolied | None None VIILI-10 4'1 ’ A
9 (External) _ . :
. k ' .
. Pressure Stainless Steam . BWR Water 3.4.1-
18 | Piping boundary | Steel (Internal) Cracking Chemistry VIILB2-1 | 43 A
Aging Management Review Resuits Page 3.4-55 January 2010



Columbia Generating Station
License Renewal Application
Technical Information

Table 3.4.2-4 Aging Management Review Results — Main Steam System
Row | Component | Intended ' Aging Effect ‘Aging Management NL‘IJSR(EIG- Table
No. Type Function(s) Material Environment MRequmng Program " Volume | 1ltem Notes
: anagement . -2 ltem : v
’ . Chemistry Program
- Pressure Stainless Steam . . : : 3.4.1-
19 Piping y Cracking Effectiveness VII.B2-1 A
‘ boundary . Steel (Internal) Inspection 13
- Pressure Stainless Steam Loss of BWR Water 3.4.1-
20 Elpmg boundary Steel (Internal) material Chemlstry Vill.B2-2 37 A
. Chemistry Program
. Pressure Stainless Steam Loss of . - 3.4.1-
21 Plplng. boundary Steel (Internal) material Effectlvgness Vil.B2-2 37 E
: Inspection
: Treated. ,
- ‘Pressure Stainless water > 60 °C . BWR Water 3.4.1-
22 | Piping boundary Steel (140 °F) Cracking Chemistry VILC-2 | 44 A
(Internal)
Pressure Stainless Lraetztreg 60 °C Chemistry Program 34 1.-
23 Piping boundary Steel (140 °F) Cracking Eﬁectlvgness VIII.C.-2 14 A
. Inspection _
. (Internal)
Treated
- Pressure Stainless water > 60 °C | Loss of BWR Water 3.4.1- A
24 | Piping boundary Steel (140 °F) material Chemistry ViILD2-4 | g 0403
-| (Internal) : , : '
Treated Chemistry Prograrh
- Pressure Stainless _water > 60 °C | Loss of - 341- | A
25 Piping boundary Steel (140 °F) material IEffectwgness Viil.D2-4 16 0403
: nspection
(Internal)
- . Air-indoor - '
- Pressure Stainless 3.4.1- A
26 Piping | uncontrolled | None None VIIILI-10 :
boundary Steel (Internal) 41 0410
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Table 3.4.24 Aging Management Review Results — Main Steam System
' : . NUREG-
. Aging Effect .
.RN‘:)"." Co'fl‘_sggem FL"r:iEg:‘(’S) Material Environment | Requiring AglngPl:.II:gnr:?‘fment Vl?:':‘e ;I';l;l; Notes
) : Management Atiay . ‘
2 Item
. Air-indoor ,
27 | Piping Pressure Stainless | neontrolled | None None vil-o | 34T 1 A
: boundary Steel . 41
(External)
’ Air-indoor
- Pressure Loss of External Surfaces 3.4.1- C
28 Plpmg» boundary Steel uncontrolled material Monitoring VIILH-7 28 0404
(Internal) A j
: L Supplemental
29 | Piping . Pressue | Steel ?,":’tg‘:ni,’) Loss of Piping/Tank NA - | NA G
v Inspection
- Pressure y Steam Loss of BWR Water v | 3.4.1- .
30 Piping - boundary Steel (Internal) material Chemistry ViiLB2-3 37 - A
- Chemistry Program
- Pressure Steam Loss of - 3.4.1-
.31 Piping Steel - Effectiveness - | VIIL.B2-3 E
boundary (Internal) material Inspection 37
. . Pressure Steam Loss of Flow-Accelerated : 3.4.1-
32 Piping boundary Steel (Internal) material Corrosion (FAC) Viil.B2-4 29 A_
) i Treated .
.. Pressure Loss of BWR Water 3.4.1-
33 Piping boundary Steel water material Chemistry VIIi.B2-6 04 A
. (Internal) .
Treated L Chemistry Program
34 Piping E;i?%‘ge Steel water ;()astfarci)gl Effectiveness. Viii.B2-6 g: 1- A
v ' (Internal) Inspection
Air-indoor . B
. L Pressure Loss of External Surfaces 3.4.1-
35 Piping Steel uncontrolied T s ' VIILH-7 A
boundary (External) material Momtormg_ _ 28
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Table 3.4.2-4 Aging Management Review Results — Main Steam System
: Aging Effect » \ NUREG- :
Row Component Inter!ded Material Environment | Requiring Aging Management 1801 Table Notes
No. Type Function(s) . Program Volume | 1 Item
: Management 2 Item
Air-indoor Supplemental |-
- Pressure ) Loss of SE 3.4.1- E
36 Piping boundary Steel uncontrollgd material Plplng/'!' ank VIII.H_-? 28 . 0401
(External) Inspection - :
.| Treated
37 | Piping Pressure Steel water Loss of BWR Water ving2s | 341 | A
) boundary (External) - material Chemistry 04
Treated - Chemistry Program ; }
38 | Piping Pressure Steel water Loss of Effectiveness viig26 |54 A
~ v (External) Inspection
S Supplemental
39 | Piping Structural | o4 o) Moist air Loss of Piping/Tank N/A N/A G
integrity (Internal) material I .
) nspection .
, - Structural Steam Loss of vBWR Water 3.4.1-
40 Piping integrity Steel (Internal) material Chemistry ViIl.B2-3 37 A
. Chemistry Program y
- Structural Steam Loss of . 3.4.1-
41 Piping integrity Steel (Internal) material Effectlvgness VIi.B2-3 37 E
: Inspection ,
. - Structural Steam Loss of Flow-Accelerated 3.4.1-
42 Piping integrity Steel (Internal) material Corrosion (FAC) Viil.B2-4 29 A
. Structural Air-indoor Loss of External Surfaces 3.4.1-
43 Piping ; . Steel uncontrolled - S S Ve VIIILH-7 o A
integrity (External) material Monitoring ‘28
. . L Supplemental -
. Structural Stainless Moist air Loss of g
44 | Piping ) : - Piping/Tank N/A N/A G
' integrity Steel (Internal) .materlal Inspection
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Table 3.4.2-4 Aging Management Review Results — Main Steam System
. : . - NUREG-
Aging Effect "
Row Cqmponent lnter!ded Material Environment | Requiring Aging Management 1801 Table Notes
No. Type Function(s) M Program Volume | 1Item
anagement
: v 2 Item
. Treated '
: Pressure Stainless Loss of BWR Water 3.4.1-
45 | Quencher boundary tee! water material Chemistry VILC-1 | 46 A
(Internal)
y Treated Chemistry Program
46 | Quencher E;iizlge g::':ll-e_ss water rl;]c;stzrci:; Effectiveness VIIL.C-1 ?64'1' A
v (Internal) Inspection
, . Treated
47 Quencher - Sgiisduar; g::gllless water rLr?astZr(i) zZI CBJ‘rlm\(IaFr?anvt?;er A4 VIHLC-1 ?‘64'1' A
(External) B
. Treated Chemistry Program
. 48 . | Quencher E;i?‘zt;re gzlenlless water boaiz:i); Effectiveness VII.C-1 ?g“' A
ary (External) Inspection
. L Treated
, Stainless A Loss of BWR Water 3.4.1-
49 Quencher Spray Steel water material Chemistry VIIL.C-1 16 A
: (Internal) _
. Treated - , : Chemistry Program
A Stainless Loss of : ) 3.41- :
50 Quencher Spray. Steel water material Effectnvgness . VII1.C-1 16 A
(Internal) Inspection .
: . Treated . - '
Stainless Loss of BWR Water 3.4.1- ‘
51 Quencher Spray Steel water material Chemistry VIII.C-1 16 A
. (External) . -
' _ : . Treated . Chemistry Program ' :
- 52 Quencher Spray Stainless water Loss ‘.Jf Effectiveness VIII.C-1 3.4.1- A
Steel material . . 16
(External) Inspection
. Pressure Steam Loss Sf 'BWR Water | 3.4.1-
53 Stramer Body boundary Steel (Internal) material Chemistry VIi.B2-3 37 A
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Table 3.4.2-4 Aging Management Review Results — Main Steam SYstem
- . NUREG-
. Aging Effect . :
Row | Component Intended . . .. Aging Management 1801 Table
No. Type Function(s) Material Environment | = Requiring Program Volume | 1ltem Notes
Management
2 ltem
l ' Chemistry Program :
54 Strainer Body Pressure Steel Steam Loss (.Jf - Effectiveness VII.B2-3° 3.4.1 E
boundary (Internal) material | . 37
: nspection .
. Pressure .' Steam Loss of Flow-Accelerated 3.4.1-
55 Stramer "Body boundary Steel (Internal) material Corrosion (FAC) vil.ez-4 29 A
56 | Strainer Body | ressure Steel ﬁrifém?ﬁfed Loss of Extemal Sufaces viliz [ 2347 A
_ y boundary material Monitoring ’ 28
(External) :
4 Structural Gray Cast Moist air Loss of Selecfive Leaching
57 Trap Body. integrity Iron (Internal) material Inspection N/A N/ A G
. L ' Supplemental : '
Structural Gray Cast- Moist air Loss of r -
58 - | Trap Body ; . o Piping/Tank N/A N/A G
integrity Iron (Internal) material Inspection -
Structural Gray Cast Steam Loss of BWR Water 3.4.1-
59 Trap Body integrity Iron - (Internal) material Chemistry Vill.B2-3 37 A
Chemistry Program :
Structural Gray Cast Steam Loss of : 3.4.1-
60 Trap Body integrity iron (Internal) material IEffeCt'V.e ness ViIl.B2-3 37 E
nspection
Structural Gray Cast Steam Loss of Flow-Accelerated : 3.4.1-
61 Trap Body integrity . Iron (internal) material Corrosion (FAC) Viil.B2-4 29 A
Structural Gray Cast Steam "Loss of Selective Leaching . '
62 Trap Body integrity fron (Internal) material Inspection N/A N/A G
Aging Management Review Results Page 3.4-60 " January 2010



Columbia Generating Station
License Renewal Application
Technical Information

Table 3.4.2-4 Aging Management Review Results — Main Steam System
. R NUREG-
, Aging Effect .
Row Component Intended . . - - .Aging Management 1801 Table
No. Type Function(s) Material Environment lVIRequmng Program Volume | 1 Item Notes
anagement v
: : 2 Iltem
: Air-indoor ' o
63 | Trap Body .?.tg;t.:;al Gray Cast uncontrolled ;o:;s; ro: l II\EA);tﬁil;r;?ilniurfaces VIILH-7 ggm- A
Hul (External) (R i1 B 11 A AR LA A LT ]
P Supplemental
Structural - Moist air Loss of r
64 | Trap Body ; ) ‘| Steel X Piping/Tank N/A N/A G
. integrity ‘ (Internal) material Inspection
‘ Structural : Steam Loss of BWR Water 3.41- |
65 Trap Body integrity Steel (Internal) material Chemistry vill.B2-3 37 A
. Chemistry Program
Structural Steam Loss of . 3.4.1-
66 Trap Body ) . Steel X Effectiveness VIi.B2-3 E
_ integrity - (lnternal) material Inspection : 37
i Structural Steam Loss of Flow-Accelerated ' 3.4.1- :
67 | TrapBody | ieqrity . | Steel (Internal) material - | Corrosion (FAC) Vill.B24 | 59 A
68 Trap Bod -Structural Steel ﬁ:\r;?rc\’t?;qe d Loss of External Surfaces | VIILH-7 3.4.1- A
p Body integrity material Monitoring ) 28
(External) : ‘
. Air-indoor
- Pressure Stainless : 3.41- A
69 Tubing boundary Steel uncontrolled | None None VIILI-10 41 0410
- (Internal) _ :
. Pressure Stainless Dried air , 341- | A
70 | Tubing boundary | Steel (Internal) None None . VIL1Z ) gy 0402
. Pressure Stainless | Steam . BWR Water 3.4.1-
71 | Tubing boundary | Steel (internal) | CTacking Chemistry - | VWB21 143 A
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- Table 3.4.2-4 Aging Management Review Results — Main Steam-System
' Aging Effect NUREG-
Row Component Intended - . . Aging Management 1801 Table
. Material Environment | Requiring -| Notes
No. Type Funqtlon(s) Management Program Volume , 1 Item ' )
, , 2 item
: . Chemistry Program : .
72 | Tubing Pressure Srairless g;f:rmnal) Cracking Effectiveness viig2-1 | 31 A
Y _ Inspection
. Pressure Stainless Steam Loss of BWR Water 3.4.1-
3 Tubing boundary Steel (Internal) material Chemistry Viil.B2-2 37 A
v | . Chemistry Program o
74 | Tubing Pressure Suinless g:ﬁ:{:al) Loss of Effectiveness _ vigz2 | 34 E
v A : “Inspection ’
A Treated : '
: Pressure Stainless water > 60 °C . BWR Water 3.4.1-
75 | Tubing boundary | Steel (140°F) | Cracking Chemistry VILC-2 1 44 A
(Internal)
Treated . :
. . Chemistry Program
} . Pressure - Stainless water > 60 °C . ~ 3.4.1-
76 Tubing - boundary Steel (140 °F) Cracking Effectlv_eness VIII.C-2 14 A
Inspection
. (Internal)
Treated
. Pressure . Stainless -water > 60 °C | Loss of BWR Water 3.4.1- A
77 | Tubing boundary | Steel (140 °F) material Chemistry VIlD2-4 | 4¢ 0403
] (Internal) -
-| Treated .
- Chemistry Program '
. Pressure Stainless water > 60 °C | Loss of . : 3.4.1- A
78 | Tubing boundary | Steel (140 °F) material Effectiveness VIlLD24 | Jg 0403
. nspection
(Internal) :
: . Air-indoor -
79 Tubing Pressure Stainless uncontrolled | None None - VIILI-10 3.4.1- A
boundary Steel 41
(External)
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Table 3.4.2-4 Aging Management Review Results ~ Main Steam System
’ ' L ‘| NUREG-
Aging Effect . -
Row Component Inteqded Material Environment | Requiring Aging Management 1801 Table Notes
No. Type Function(s) M Program Volume | 1item |
. anagement | , g
. 2 Item :
Turbine Pressure Steam Loss of BWR Water 3.4.1- '
80 Casing boundary Steel {Internal} material Chemistry Viil.B2-3 37 ¢
. |- Chemistry Program , - '
Turbine. Pressure Steam Loss of . . 3.4.1-
81 Casing boundary Steel (Internal) material :Ef'fectlv_eness ViiL.B2-3 37 E -
_ nspection - ‘
Turbine Pressure Steam | Loss of Flow-Accelerated : 3.4.1-
82 | Casing boundary Steel (Internal) material Corrosion (FAC) VILB2-4 | 597 | C
- . 3 Air-indoor " : :
Turbine Pressure Loss of External Surfaces ) 3.41-
83 N Steel uncontrolled - L VIIi.H-7 : A
_ Casing | boundary : (External) material Monltgrlng 728
Pressure . Dried air - ' 3.4.1- A
84 Valve‘Body boundary Aluminum (Internal) None None Vill.I-1 44 0402
Pressure Air-indoor :
85 Valve Body bounda Aluminum uncontrolled | None None N/A N/A . G
o i (External) :
' o Pressure | Stainless Steam , . ‘BWR Water | 3.4.1--
86 |ValveBody | poindary | Steel (Internal) Cracking Chemistry VIILB2-1 ) 45 A
: ' . Chemistry Program :
Pressure Stainless Steam . : 3.4.1-
87 Valve Body ~ : Cracking ‘Effectiveness VII.B2-1 A
bpundary Steel (Internal) g Inspection ' 13
’ Pressuré Stainless Steam Loss of BWR Water : ' 3.4.1-
88 Valye Body -boundary Steel (Internal) material Chemistry | VILB2-2 1 57 A
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Table 3.4.2-4 Aging Management Review Results — Main Steam System
: ' . ' NUREG-
. . Aging Effect .
Row Component Intended . . - Aging Management: 1801 Table
. Material Environment | Requiring e Notes
No. Type Function(s) Management Program Vzolltume 1ltem |
. em
' . e Chemistry Program )
89 Valve Body E;iisdgre . g::;nlless (SI;?:rmnal) anoastZrci);I Effectiveness Viil.B2-2 274 A E
: : : y Inspection » :
Treated . :
Pressure Stainless water > 60 °C . ' BWR Water 3.41-
90 Valve Body boundary | Steel (140 °F) Cracking Chemistry ViIIl.C-2 14 A
' (Internal)
Treated .
: . o Chemistry Program
91 |ValveBody | Fressure Stainless water > 60°°C | & king Effectiveness vic-2 | 341 | A
: v boundary - | Steel (140 °F) : Inspection 14
o (Internal) P :
Treated -
: Pressure Stainless water > 60 °C | Loss of BWR Water 3.4.1- A
92 |ValveBody | indary | Steel (140 °F) material Chemistry ViLD24 | 1g 0403
: ' (Internal) :
' Treated Chemistry Program : '
: | Pressure Stainless water > 60 °C | Loss of . 3.4.1- A
93 Valve Body boundary Steel (140 °F) ‘| material :Effectlveness V"I'DZ'4 16 0403
. v nspection
: (Internal) - _ :
. : Air-indoor N
94 | ValveBody |prosSie. g:::ﬁ_"l'ess uncontrolled | None None vikto | 3451 A
‘ v (External) :
“{ Air-indoor
Pressure Loss of - External Surfaces 341- | C
95 Valve Body boundary Steel. uncontrolled material Monitoring VIILH-7 28 | 0404
(Internal)
" » Pressurek Steam Loss of BWR Water 3.4.1-
9% | Valve Body boundary Steel (Internat) material Chemistry VILBZ-3 | 57 . A
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Table 3.4.2-4 Aging Management Review Results — Main Steam System
. A ; NUREG-
Aging Effect .
Row Componfznt Inter!ded Material Environment | Requiring Aging Management 1801 Table Notes
No. Type: Function(s) M Program Volume | 1ltem :
. : anagement
y 2 ltem
' Chemistry Program o
97 Valve Body Efeisirne Steel fi?frmna“ t‘o:tir?:, Effectiveness Vill.B2-3 2'74'1f E
UUUlludly \HnCiniciy A R -1 |nSpeCtI0n [
' Pressure Steam Loss of FIow—Accélerated 3.4.1-
98 .Valve Body boundary Steel (Internal) material Corrosion (FAC) Viil.B2-4 29 A
Pressure Air-indoor Loss of External Surfaces 3.4.1-
99 Valve Body bounda Steel -uncontrolled material Monitorin VIlLL.H-7 2;3 ) A
: v (External) g
_ . C Supplemental
100 | Valve Body ﬁ"t':crti‘t’;a' Steel m::nﬂ{) Loss of Piping/Tank N/A NA | G-
g : Inspection
Structural ' Steam Loss of BWR Water : 3.4.1-
101 Valve Body integrity Steel (Internal) material Chemistry Vill.B2-3 37 A
Chemistry Program
102 Valve Body if.;‘;ttreucrtitt;al Steel (Sl:\?:rmnal) rl;?astz:i);l Effectiveness Vili.B2-3 374 - E
' g Inspection -
' Structural - Steam Loss of Flow-Accelerated 3.4.1-
103 | Valve Body | jniegrity Steel (ntemal) | material Corrosion (FAC) VIILB24 | 59 A
' Structural Air-indoor Loss of External Surfaces 3 4 1-
104 | Valve Body . . Steel uncontrolled |- ; o : VIlL.H-7 a A
, integrity (External) material Monitoring 28
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Table 3.4.2-5 Aging Management Review Results — Main Steam Leakage Control System
‘ ' \ Aging Effect NUREG-
Row Component Intended Material Environment | Reaquirin Aging Management 1801 Table Notes
No. Type Function(s) ’ 9 g Program Volume | 1Item
. v : Management
2 ltem
1 | Annubar Structural Stainless ﬁ;r;:gjricr’glﬁed | None None Vlli I-10 34.1- A
integrity Steel ) 41 0410
. (Internal)
Structural Stainless> Air-indoor | 3.4.1-
2 Annubar integrity Steel uncontrolled | None None ViIL.I-10 4'1 ’ A
) 9 _ (External) '
3 | Boltin Pressure Steel ﬁriar::m?glrled Loss of Bolting Integrity vitha |34 |
9 boundary . material 9 9 o 22
- (External)
Air-indoor
. Pressure . | Loss of - . . 3.4.1- .
4 Bolting boundary Steel uncontrolled pre-load Bolting Integrity VIIL.H-5 29 B
(External)
Structural Air-indoor Loss of 3.4.1-
5 Bolting = - Steel uncontrolled X ‘| Bolting Integrity VII.H-4 n B
| integrity material 22 :
(External)
. Structural Air-indoor Loss of | ‘ 3.4.1-
6 Bolting . integrity Steel uncontrolled re-load _Bolting Integrity VIILLH-5 2'2 ) B
9 (External) P
Air-indoor : .
: . Structural Gray Cast Loss of - External Surfaces - | 3.41- Cc
7 Fan Housing integrity Iron uncontrolled material Monitoring . VIILH-7 28 0404
. (Internal) .
) Air-indoor ' .
: - Structural Gray Cast AR Loss of External Surfaces 3.4.1-
8 Fan Housing | . A uncontrolled - o VIIL.H-7 A
integrity Iron (External) materual Monitoring 28
i Air-indoor
Filter Structural , Loss of External Surfaces 3.4.1- C
9 Housing integrity Steel uncontrolled | e rial Monitoring : VILR-7 | g 0404
: (Internal)
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Table 3.4.2-5 Aging Management Review Results — Main Steam Leakage Control System
. ' . NUREG- |
Row Component Intended Material Environment Ag:;guﬁif::;‘:t Aging Management 1801 Tahle N dt es
No. Type Function(s) . Management Program Volume | 1ltem |
. - 2 item
. ' Air-indoor
Filter Structural Loss of External Surfaces -3.4.1-
10 rHousing integrity Steel -uncontrolled material Monitoring VilLH-7 28 A
(External)
. Air-indoor :
- Pressure 4 *| Loss of External Surfaces 3.4.1- Cc
" Piping boundary Steel uncontrolled material Monitoring ViIl.H-7 28 0404
(Internal)
. Pressure Steam. Loss of BWRAjWater : 3.4.1-
12 Piping boundary Steel (Internal) material Chemistry VILG-3 | 5 A
Chemistry Program
« . Pressure. Steam Loss of - 3.4.1-
13 Plplng‘ boundary, Steel (Internal) material :Enf;zcgé\:;r:]ess VII.C-3 02 A
Air-indoor ' '
. Pressure . Loss of External Surfaces 3.4.1-
14 Piping Steel uncontrolled ; .S VIiLH-7 A
boundary (External) material Monitoring 28
| Air-indoor ,
- Structural Loss of External Surfaces 3.4.1- Cc.
15 Piping ; . Steel uncontrolied - o - VilLH-7 '
integrity . (Internal) material Monitoring : 28 0404
' Air-indoor
- Structural Loss of External Surfaces 3.4.1-
16 Piping : - Steel uncontrolied - Lo VIi.H-7 A
integrity , (External) material Monitoring 28 .
. , . . Air-indoor
- Structural Stainless . 3.4.1- A
17 Piping integrity Steel :Jl:f::ntgl))"ed None None VIiLI-10 41 0410
Structural Stainless Air-indoor 3.4.1-
18 Piping integrity Steel uncontrolled | None None VIILI-10 4‘1 ) A
g (External)
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Table 3.4.2-5 Aging Management Review Results — Main Steam Leakage Control System-
| Aging Effect NUREG-
Row Component Intended . . . Aging Management 1801 Table
No. Type Function(s) Materlal Environment MRequmng Program Volume | 1 Item Notes
. anagement
2 ltem
19 | Tubin Structwral | Stainless | yreteO o None ViLl-io | 341 A
9 integrity Steel o ) 41 0410
(Internal) :
| structural Stainless Air-indoor . 3.4.1-
20 Tubing integrity Steel uncontrolled- | None None VIILI-10 4'1 ) A
9 . (External) :
: W Air-indoor '
Pressure Loss of External Surfaces 3.4.1- C
21 Valve Body boundary Steel ‘ uncontrolled material Monitoring VHIL.H-7 28 0404
{Internal)
Pressure " Steam Loss of "BWR Water 3.4.1-
22 Valve Body boundary Steel (Internal) | material Chemistry Y"I'C'3 02 A
: ' _ Chemistry Program _
23 |ValveBody | |ressure Steel ﬁ;f:rmnal) Loss of Effectiveness g3 | o A
. v . Inspection
. Air-indoor v ,
24 Valve Body Pressure Steel uncontrolled Loss 9f Exte.r na'l Surfaces VIIL.H-7 3.4.1- A
boundary material Monitoring 28
(External) »
Air-indoor : ‘
Structural : Loss of External Surfaces 3.4.1- C -
25 Valve Body integrity Steel uncontrolled material Monitoring ylll.H-7 8 0404
(Internal)
Air-indoor
26 | Valve Body ﬁtt':crti‘t‘;a' Steel uncontrolled | -05° O I\Eﬂ’gﬁ{t’;"’r‘i‘nsurfaces vipr [ 3411 A
9 (External) g
Page 3.4-68 January 2010



Columbia Generating Station
License Renewal Application
Technical Information

/ _
Table 3.4.2-6 Aging Management Review Results — Miscellaneous Drain System
, o NUREG-
. . Aging Effect . y
RNow Component Inter!ded Material Environment | Requiring Aging Management 1801 Table Notes |
No. Type Function(s) . M ) Program Volume | 1ltem
anagement 2 Item
Pressure Air-indoor Loss of | 3.4.1-
1 Bolting boundary Steel t:g:t%r:;rgll)led material Bolting Integrity VIII.H-4 29 B
Air-indoor ' ' '
' : 1 Pressure | Loss of . . 3.4.1-
2 Bolting boundary - Stegl txg)c(:toer:::ll)led pre-load Bolting Integrity VIIL.H-5 2 B
3 | Boltin Structura Steel roontiolied | Loss of Bolting Integrity VilH4 | 3411 g
g integrity (External) material 9 ar N 22
4 | Bottin Structural Steel ﬁiréigft?&?ed Loss of Bolting Integrity vl ‘H-5 341- ) g
9 Integrity (External) pre-load g Integ o 22
e Pressure Stainless Steam . BWR Water 3.4.1-
5 Orifice boundary Steel (Internal) Cracking Chemistry Vill.B2-1 13 A
. - Chemistry Program )
6 | Orifice Pressure gigllless ﬁﬁ::?\an Cracking Effectiveness vig2-1 | 3341 A
y i Inspection
o ‘Pressure Stainless Steam Loss of BWR Water ; 3.4.1-
7 Orifice boundary Steel ' (Internal) material Chemistry Viil.B2-2 37 A
: . Chemistry Program :
8 | Orifice A Pt PP bl Effectiveness vig22 |34 | E
) Inspection
: Pressure Stainless Air-indoor i 3.4.1-
9 Orifice uncontrolled | None None VIILI-10 P A
boundary Steel (External) » , 41
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Table 3.4.2-6 Aging Management Review Results - Miscellaneous Drain System
: Aging Effect ~ | NUREG-
. Row _ Component Inter!ded : Material Environment | Requiring Aging Management 1801 Table Notes
No. Type Function(s) Program Volume | 1 Item
: Management
2 ltem
. P : Supplemental
10 | Orifice ﬁttg‘;;‘t‘;a' | Shainless ?I":t':‘:na;{) Loss of Piping/Tank N/A N/A G
Inspection
. Air-indoor v
11 Orifice ittr:crtil:;al gtzlenlless uncontrolled | None None VIll.I-10 214 1- A
. grity. (External)
o . Stainless Steam . BWR Water 3.41-
12 Orifice Throttling Steel (Internal) Cracking Chemistry VII.B2-1 13 A
. . - | Chemistry Program
13 Orifice Throttling Stainless Steam Cracking Effectiveness VIIl.B2-1 3.4.1- A
: ) Steel (Internal) N 13
Inspection
' o v . Stainless Steam Loss of BWR Water 3.41-
14 Orifice Throttiing Steel (Internal) .. material - Chemistry ViILB2-2 . 37 A
. o ' Chemistry Program
15 Orifice Throttling Stainless Steam Loss 9f Effectiveness VIIl.B2-2 3.4.1- E
Steel (Internal) material I ; 37
e nspection .
- Pressure Steam Loss of BWR Water 3.4.1- :
16 Piping boundary . Steel (Internal) material Chemistry Viil.C-3 02 A
: Chemistry Program -
17 | Piping Pressure Steel Steam Loss of Effectiveness vies |34 A
boundary (Internal) material | ; 02
: nspection -
- Pressure ' .Steam Loss of FIow-AcceIerated 3.4.1-
18 Piping boundary Steel (Internal) material Corrosion (FAC) VIiL.C-5 29 A
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Table 3.4.2-6 Aging Management Review Results — Miscellaneous Drain System
' o y NUREG-
Row Component intended Material Environment Ag:;%ﬁifrf‘egct Aging Management 1801 Table Notes
No. Type Function(s) Management Program Volume | 1 ltem _
) 2 ltem ‘
Air-indoor
19 | Piping pressie | Steel uncontrolled | LOSSof - | Exdemnal Surfaces vy g | A1) A
y (External) LR RT~1% fi-t] e ]

- Pressure Stainless Steam | . BWR Water 3.4.1-

20 | Piping boundary | Steel (Internal) Cracking Chemistry VILBZ-1 | 45 A
. : . | Chemistry Program .
21 Piping Pressure Stainless Steam . Cracking Effectiveness vig2-1 | 341 A
boundary Steel (Internal) . Inspection ‘ 13

. Pressure Stainless Steam . Loss of BWR Water 3.4.1-

22 Piping boundary Steel (Internal) material Chemistry, ViLB2-2 | 57 A
: . Chemistry Program :

i Pressure Stainless Steam Loss of . 3.4.1-

23 Piping boundary Steel (Internal) material lEnf;?)c:(l:\;%r:‘ess VILB2-2 | 47 E
. Air-indoor )
24 Piping E;iizl:; gtz::lless uncontrolled | None None - VHLI-0 2'14'1' ’ A
(External)
L Supplemental
. Structural Moist air Loss of S )
25 Piping- integrity Steel (Internal) » material ﬂzél%q ::k N/A / N/A G
: : "I Air-indoor ' ’

. Structural Loss of External Surfaces 3.4.1-

26 Piping ; ) Steel uncontrolled X L VIIi.H-7 A
integrity ‘ (External) matenal Monitoring 28

. Pressure Steam Loss of BWR Water ’ 3.4.1-

27 Stramer Body boundary Steel (Internal) material Chemistry VilL.C-3 02 A
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Table 3.4.2-6 Aging Management Review Results — Miscellaneous Drain System
: Aging Effect : NUREG- '
Row Component Intended . . ging =t Aging Management 1801 Table
N Material Environment | Requiring . Notes
No. Type Function(s) M Program Volume | 1 Item
anagement -
A 2 Item
' Chemistry Program v ' .
28 | StrainerBody | frooon® | Steel ﬁ;f:rmnal) | Less ot Effectiveness vings |31 A
’ ry Inspection
- Pressure Steam Loss of "Flow-Accelerated 3.41-
29 Strainer Body boundary Steel (Internal) material Corrosion (FAC) VIILC-5 29 A
' Pressukre Air-indoor Loss of External Surfaces 3.4.1-
30 Strainer Body Steel uncontrolled X o VIILH-7 o A
boundary . material Monitoring 28
(External)
: : s Supplemental
31 | Strainer Body i‘?ftg‘crti‘t‘;a' Steel '(\I":t'::na:[) Loss of Piping/Tank N/A N/A G
9 Inspection
: ' Air-indoor
32 | Strainer Body | Stuctural | gy uncontrolled | 988 Of - External Surfaces |\, g7 [ 341- |
_ integrity (External) material Monitoring 28
: Pressure ‘| Steam Loss of BWR Water 3.41-
33 Valve Body boundary Steel (Internal) material Chemistry ViIL.C-3 02 A
. Chemistry Program
Pressure Steam Loss of ) 3.4.1-
34 Valve Body Steel - Effectiveness VIII.C-3 A
_ boundary (Internal) material Inspection » 02 v
Pressure . Steam Loss of Flow-Accelerated 3.4.1-
35 Valve Body boundary Steel (Internal) | material Corrosion (FAC) VHLC-5 29 A
36 | ValveBody | 'essure Steel bhoontialied | Loss of External Surfaces |\ ;7 | 349 | 4
) boundary (External) material Monitoring 28
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Table 3.4.2-6 Aging Management Review Results — Miscellaneous Drain System
B . NUREG-
. : ‘ Aging Effect .
Iilow Component Inter!ded Material Environment | Requiring Aging Management 1801 Table Notes
No. Type Function(s) | . M Program Volume | 1 Item
- i anagement v
: 2 Item
o Supplemental _ :
37 |ValeBogy | Dtructural | giq oo Al | Loss o | Piping/Tank N/A N/A G
R Illlcslrlly (s niGay i »\.vll ] lnspectlon
‘ Air-indoor i
Structural Loss of External Surfaces 3.4.1-
38 Valve Body integrity Steel tjé):tc;rrl;r::)led material Monitoring : VIILH-7 28 A
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Table 3.4.2-7 Aging Management Review Results — Reactor Feedwater System
' Aging Effect NUREG-
Row Component Intended Material Environment lgquuiring Aging Management 1801 Table Notes
No. Type Function(s) Management | Program Volume | 1Iltem
2 Item
Air-indoor . i -
1 “Bolting attreu;rtigal Steel uncontrolled ;O;Z:i);l Bolting Integrity Vill.H-4 3'24'1' B
) ' (External) ’
) Structural Air-indoor Loss of : : 3.4.1- '
2 Bolting integrity Steel uncontrolled pre-load Bolting Integrity VIiLLH-5 2'2 ' B
' (External)
Treated
Flow Structural ‘water > 60 °C | Loss of BWR Water 3.4.1- A
3 | Element integrity Steel (140 °F) material | Chemistry VIILD2-7 1 o4 0403
' (Internal),
Treated ..
. Chemistry Program .
Flow Structural water > 60 °C | Loss of - , 3.4.1- A
.4 Element integrity Steel (140 °F) material Effectlv_eness VIi.D2-7 04 0403
) (Internal) Inspection )
Treated A
5 Flow Structural Steel water > 60 °C | Loss of Flow-Accelerated ViIl.D2-8 3.4.1- A
Element integrity (140 °F) material -Corrosion (FAC) ) 29 0403
(Internal)
6 Flow Structural Steel ﬁr':;m?é)ﬁe d Loss of External Surfaces VIILH-7 3.4.1- A
Element integrity (External) material Monitoring ) 28
_ Treated < _
- Structural Stainless water > 60 °C . BWR Water 3.4.1-
7| Piping integrity Steel (140 °F) Cracking Chemistry VILE-31 | 14 A
(Internal)
Treated Chemistry Program ‘
8 Piping ittr:crtittgal S:::}less \(/\4a4tg 2;)60 c Cracking - Effectiveness VIIILE-31 ?':"1' A
' . gnty. (Internal) Inspection -
Aging Management Review Results Page 3.4-74 January 2010



Columbia Generating Station
License Renewal Application
' Technical Information

Table 3.4.2-7 Agirig Management Review Results — Reactor Feedwater System
. : . ] i o NUREG-
_ Aging Effect . '
- Row Component Inter!ded Material Environment | Requiring Aging Management 1801 Table Notes
No. Type Function(s) Program Volume | 1 Item
_ ~ Management 2 Item
_ : Treated
- H 4 .
9 Piping B _Struct'ural Stainless wateg > 60 C | Loss qf B\/VR Water ViIl.D2-4 ?f.1- . P:\ .
integrity Steel (140 °F) materiai Chemistry 16 0403
. (Internal)
Treated : .
. Chemistry Program , -
L Structural Stainless water > 60 °C | Loss of . . 3.4.1- A
10 | Piping integrity Steel (140 °F) material Effectiveness VIILD24 | 4g 0403
_ (internal) Inspection
. . Air-indoor '
11 | Piping Structural | Stainless uncontrolled | None | None vii-io | 341 | A
integrity Steel (External) . 41
Treated _ ‘
; .. Structural ‘water > 60 °C | Loss of BWR Water 3.41- A
12| Piping integrity Steel (140 °F) material Chemistry VILD2-7 | 44 0403
' (Internal) :
| Structural wotor ~60°C | Loss of Chemistry Program _|341- | A
13 Piping integrity Steel (140 °F) material Effectnvgness VIII.D2-7 04 0403 -
: (Internal) Inspection
. Treated . . _
- Structural water>60°C | Loss of . Flow-Accelerated ' 3.4.1- A
14| Piping integrity Steel (140 °F) material Corrosion (FAC) VIILD2-8 | 59 0403
{Internal) o
' Air-indoor . .
. . Structural .| Loss of External Surfaces 3.4.1-
15 Piping " . : Steel uncontrolled X L VIILH-7 A
: integrity - (External) material Monitoring 28
» Treated S :
Structural water > 60 °C | Loss of BWR Water 3.4.1- A
16| ValveBody | ;nieqrity Steel (140 °F) material Chemistry VILD2-7 1§ o4 0403
’ (Internal) -
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Aging Management Review Results

~ Table 3.4.2-7 Agin'g Management Review Results — Reactor Feedwater System
‘ : Aging Effect ’ NUREG-
Row Component Inter!ded Material Envirohment | Requiring Aging Management 1801 Table Notes
No. Type Function(s) M Program Volume | 1Item
anagement 2 It
em
Treated .
Chemistry Program
Structural water > 60 °C | Loss of . 3.4.1- A
17 Valve Body integrity Steel (140 °F) - material :—Effectlvgness VIil.D2-7 04 0403
.Inspection
. (Internal) :
Treated
: - | Structural water > 60 °C | Loss of Flow-Accelerated 341- | A
18 Valve Body integrity Steel (140 °F) material Corrosion (FAC) Viil.D2-8 29 0403
' : (Internal) .
. Air-indoor ’
19 | valveBody | Structural Steel uncontrolled | LS8 Of External Surfaces |\ 7 [341- | p
integrity material Monitoring 28
(External)
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Generic Notes:

A Consistent with NUREG-1801 item for component material, envnronment and aging effect. AMP is consnstent with
NUREG-1801 AMP. _ .
-B Consistent with NUREG-1801 item for component matenal environment, and aging effect. AMP takes some exceptions to
NUREG-1801 AMP.
C Component is different, but consistent with NUREG-1801 item for material, environment, and aglng effect. AMP is consistent
with NUREG-1801 AMP.
D Component is different, but consistent with NUREG-1801 item for materlal environment, and aging effect. AMP takes some
exceptions to NUREG-1801 AMP.
E Consistent with NUREG-1801 item for material, environment, and aging effect, but a different aging management program is
credited or NUREG-1801 identifies a plant-specific aging management program.
F " Material not.in NUREG-1801 for this component.
G Environment not in NUREG-1801 for this component and material.
H Aging effect not in NUREG-1801 for this component, material and environment combination.
I | Aging effect in NUREG-1801 for this component, material and environment combination is not applicable.
J “Neither the component nor the material and environment combination is evaluated in NUREG-1801.

Plant-Specific Notes: .

0401 The Supplemental Piping/T: ank Inspection will manage loss of material at the air-water interface on and within the MSRV
discharge piping at the surface of the suppression pool.

0402 "Dried air" is not an environment in NUREG-1801 Chapter VIII for aluminum or stainless steel; however, for the purposes of this
comparison, "Gas" is an equivalent environment. v

0403 "Loss of material" is not an aging effect identified in NUREG-1801 for stainless steel exposed to "Treated water > 60 °C

(140 °F);" however, loss of material is not dependent on temperature in a treated water environment, so for the purposes of this
comparison, "Treated water" is an equivalent environment.
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Plant-Specific Notes:

0404 The aging effect determination for the Air-indoor uncontrolled (Internal) environment is the same as the NUREG-1801
determination for an Air-indoor uncontrolled (External) environment because the material is the same and the internal
environment is equivalent to the external environment evaluated in the' NUREG-1801 item Monitoring of the external surface

~condition will be used to characterize the aging effects on the internal surfaces. .

0405 Bolting associated with the quenchers is stainless steel and located in the suppression pool.

| 0406 This steel component has an external surface temperature > 212 °F. Therefore, the surface is dry and general corrosnon is not
an aging effect requiring management; there are also no other aging effects requiring management.

0407 The Bolting Integrity Program will also manage cracking for the carbon and low-alloy (steel) bolting at the base and foundation of
the CSTs due to potential for ponding or pooling of water. :

0408 * The Buried Piping and Tanks Inspection Program will manage loss of material for the carbon steel (steel) piping from the CSTs
that is enclosed in guard pipe and buried.

0409 - The Aboveground Steel Tanks Inspection will detect and characterize loss of material at the base of each CST in contact with
the tank foundation. :

The aging effect determination for the Air-indoor uncontrolled (Internal) environment is the same as the NUREG-1801
determination for an Air-indoor uncontrolled (External) environment because the material is the same and the internal

0410 environment is equivalent to the external environment evaluated in the NUREG-1801 item There are no aglng effects requiring
management.
The aging effect determination for the Air-outdoor (Internal) environment is the same as the NUREG-1801 determination for an
0411 Air-outdoor (External) environment because the material is the same and the internal environment is equivalent to the external
environment evaluated in the NUREG-1801 item. Monitoring of the external surface condition will be used to characterize the
aging effects on the internal surfaces. :
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3.5 AGING MANAGEMENT OF CONTAINMENTS, STRUCTURES, AND
COMPONENT SUPPORTS

3.5.1 Introduction

‘Section 3.5 provides the results of the éging management reviews (AMRs) for those

structural components and commodities identified in Section.2.4, Scoping and
Screening Results - Structures, subject to AMR. The structures or structural
commodities are described in the indicated sections.

. Primary Containment [Includes Drywell Suppressmn Chamber and internal
structural components] (Section 2.4.1)

¢ Reactor Building [Includes Secondary Containment, Reactor Cavity, Refueling
Area, New Fuel Storage Vault, Release Stack] (Section 2.4.2)

o Standby Service Water Pump House 1A and 1B and Spray Pond 1A and 1B
(Section 2.4.3)

¢ Circulating Water Pump House (Section 2.4.4)

¢ Diesel Generator Building (Section 2.4.5) .

e Fresh Air Intake Structure No. 1 and 2 (Section 2.4.6) .

e Makeup Water Pump House (Section 2.4.7) : |

¢ Radwaste Control Building (Section 2.4.8)

« Service Building (Section 2.4.9) -

e Turbine Generator Building (Section 2.4.10)

o. Water Filtration Building (Soction'2.4.1 1) |

e Yard Structures (Section 2.4.12)

e Bulk Commodities (Section 2.4.13) * .
Table 3.5.1, Summary of Aging Management Programs for Structures and Component
Supports Evaluated in Chapters 1l and 1ll of NUREG-1801, provides the summary of the
programs evaluated in NUREG-1801 that are applicable to structural component and

commodity groups in this section. Text addressmg summary -items requmng further
evaluatlon is prowded in Section 3.5.2.2. ,

3.5.2 Results

The following tables summarize the results of the AMR for Contamments Structures
and Component Supports.
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- Aging Management Review Results - Primary Containment

Table 3.5.2-1

Table 3.5.2-2  Aging Management Review Results - Reactor Building

Table 3.5.2-‘3 ~ Aging Management Review Results - Standby Service Water Pump.
House 1A and 1B and Spray Pond 1A and 1B

Table 3.5.2-4  Aging Management Review vResuIts - CirCuIating‘ Water Pump House

Table 3.5.2-5  Aging Managernent Review Results - Diesel Generator Building

Table 3.5.2-6 - “Aging Management Review Results - Fresh Air Intake Structure No. 1
and 2 :

Table 3.5.2-7  Aging Management Review Resuits - Makeup Water Pump I-iouse

Table 3.5.2-8  Aging Management Review Results - Radwaste Control Building

Table 3.5.2-9 | Aging Management Review Resuits - Service Building

Tabie 3.5.2-10 Aging Management Review Results - Turbine Generator Building

Table 3.5.2-11 Aging Management Review Results - Water Fiitration Bunding
Table 3.5.2-12 Aging Management Review Results Yard Structures
Table 3.5.2-13 Aging Management Review Results — Bulk Commodities

3.5.2.1 Materials, Environments, Aging Effects Requiring Management, and Aging
Management Programs

The materials from which specific components and commodities are fabricated, the
environments to which they are exposed, the potential aging effects requiring
management, and the aging management programs used to manage these aging

effects are provided for each of the above structures and structural components in the

following sections.

3.5.2. 1.1
Materials

Primary Containment
Primary Containment structural components subject to AMR are constructed of the
following materials: :

e  Aluminum

e Carbon Steel
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. Concrete
e Elastomer
¢ Galvanized Steel

o Stainless Steel
Materials for bulk commodity components are addressed in Section 3.5.2.1.13.

Environments
Primary Containment structural co‘mponents subject to AMR are exposed to the
following environments: '
o Concrete
e Air-indoor
o Treated water

o Raw water
Environments for bulk commodity components are addressed in Section 3.5.2.1.13.

. Aging Effects Requiring Management

The foIIowmg aging effect associated with the Prlmary Contalnment structural
- components requires management:

o Loss'of material

Aging effects requiring management for bulk commodity components are addressed in
Section 3.5.2.1.13. :

’ Aging Management Programs

The following programs are credited for managing the effects of aglng on the Primary

Containment structural components:
¢ Inservice Inspection (1Sl) Program — IWE

e Inservice Inspection (I1S1) Program — IWF

e Appendix J Program
e Structures Monitoring Program
s BWR Water Chemistry Program |

Aging management programs for bulk commodity components are addressed in Section

.' © 352113
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3.5.21.2 Reactor Building
Materials

Reactor Buuldlng structural components subject to AMR are constructed of the following
matenals

e Aluminum

e Carbon Steel
o Concrete _ v
o Concrete Block or Brick (freestanding or stacked shield wall)
¢ Galvanized Steel

¢ Stainless Steel

e Boron Carbide (B4C)

_'Materlals for bulk commodity components are addressed in Section 3.5.2.1.13.

Enwronments :
Reactor Building structural components subject to AMR are exposed to the following
environments:
o Soll
e Air-indoor
e Air-outdoor
e Treated water
e Raw water '
Environments for bulk commodity components are addressed in Section 3.5.2.1.13.

PN

Aging Effects Requiring Management

The following aging effect associated with the Reactor Building structural components
requires management:.

) Loss of material

Aging effects requiring management for bulk commodity components are addressed in
Sectlon 3.5.2.1. 13
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Agmg Management Programs
The following programs are credited for managlng the effects of aging on the Reactor
Building structural components:

‘e Structures Monitoring Program

¢ . Material Handling System Inspection Program

¢ BWR Water Chemistry Program

o Fire Protection Program

Aging management programs for bulk commodity components are addressed in Section
3.5.2.1.13.

'3.5.2.1 3 Standby Service Water Pump House 1A and 1B and Spray Pond 1A and
1B

Materials

Standby Service Water Pump House and Spray Pond structural components subject to
AMR are constructed of the foI|ownng materials:

. ' .’;' 'Carbon Steel
e Concrete
. Galvaniz’ed Steel

¢ Stainless Steel
e Teflon

Materials for bulk commodity components are addressed in Section 3.5.2.1.13.

Environments

~ Standby Service Water Pump House and Spray Pond structural components subject to
- AMR are exposed to the following environments:

e Soil
e Air-indoor
e Air-outdoor
o Water-flowing
e Raw water

Environments for bulk commodity components are addressed in Section 3.5.2.1.13. '
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Aging Effects Requiring Management _ _
The following aging effects associated with the Standby Service Water Pump House
and Spray Pond structural components require management:

e Cracking

e Loss of material

Aging effects requiring management for bulk commodity components are addressed in
- Section 3.5.2.1.13.

i

Aging Management Programs
The following programs are credited for managing the effects of aging on the Standby
Service Water Pump House and Spray Pond structural components:

e Structures Monitoring Program — Water Control Structures Inspection ;

¢ Inservice Inspection (ISl) Program - IWF

Aglng management programs for bulk commodlty components are addressed in Section
3.5.2.1.13.

3.5.214 Circulating Water Pumleouse
Materials _ ' .
Circulating Water Pump House structural components subject to AMR constructed of
the following materials: :

e Carbon Steel

« Galvanized Steel

e Stainless Steel

e Concrete

¢ Concrete Block
Materials for bulk commodity components are addressed in Section 3.5.2.1.13.

Environments

Circulating Water Pump 'House structural components subject to AMR are exposed to
the following environments:

e Soil

e Air-indoor
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e Air-outdoor

o Water-flowing -
Environments for bulk commodity components are addressed in Section 35.2.1 A3,

Aging Effects'Requiring Management

The following aging effects associated with the Circulating Water Pump House
B structural components, require management: : :

e Cracking

e Loss of material

Aging effects requiring management for bulk commodity components are addressed in
Section 3 5.2.1.13.

Aging Management Programs
The following programs are credited for managing the effects of aging on the Circulating
Water Pump House structural components:
e Structures Monitoring Program — Water Control Structures Inspection
e Structures Monitoring Program — Masonry Wall Inspection
e Fire Protection Program | |

Aging management programs for bulk commodlty components are addressed in Section
3.5.2.1.13. :

35215  Diesel Generator Building
Materials

Diesel Generator Building structural components subject to AMR.are constructed of the
following materials:

e Carbon Steel
« Galvanized Steel
~ e Concrete
~ Materials for bulk commodity components are addressed in Section 3.5.2.1.13. '
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Environments

Diesel Generator Building structural components subject to AMR are exposed to the
following enwronments

e Soil
e Air-indoor
e Air-outdoor .

Environments for bulk commodity components are addressed in Section 3.5.2.1.13.

Aging Effects Requiring Management

The following aging effect associated with the Diesel Generator Building structural
components, requires management:

e Loss of material

Aging effects requiring management for bulk commodlty components are addressed in
Section 3.56.2.1.13.

Aging Management Programs

The following programs are credited for’ managing the effects . of aglng on the Diesel
Generator Building structural components:

e Structures Monitoring Program
. Fire Protection Program

Aging management programs for bulk commodity components are addressed in Section
3.5.2.1.13. :

-3.5.21.6 Fresh Air Intake _Structure No. 1 and 2
Materials

Fresh Air Intake Structure No. 1 and 2 structural components subject to AMR are
constructed of the following material:

e Concrete

- Materials for bulk commodity components' are addressed in Section 3.5.2.1.13.
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Environments
Fresh Air Intake Structure No. 1 and 2 structural components subject to AMR ‘are
exposed to the following environments:
¢ Soil
. A|r-outdoor

Envrronments for bulk commodity components are addressed in Section 3.5.2.1.13.

Agmg Effects Requiring Management

There are no aging effects requiring management for the Fresh A|r Intake Structure No.
1 and 2 structural components. However, the aging management program identified
below will be used to confirm the absence of significant aging effects for the perlod of
extended operation.

Aging effects. requmng management for bulk commodlty components are addressed in
Section 3.5.2.1.13. .

Aging Management Programs.

- The foIIowmg program is credited for managing the effects of aglng on the Fresh Alr'
Intake Structure No. 1 and 2 structural components ' :

e Structures Monlto‘nng Program

Aging management programs for bulk commodity components are addressed in Sectlon
3.5.2.1.13. \ : ,

3.5.21.7 Makeup Water Pump House
Materials
Makeup Water Pump House structural components subject to AMR are constructed of

the following matenals j

* Carbon Steel
‘¢ Galvanized Steel

e Concrete

Materials for bulk commodity components are addressed in Section 3.5.2.1.13.

1
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Environments
Makeup Water Pump House structural components subject to AMR are exposed to the

followmg environments:
 Soil . | .
e Air-indoor
~ e Air-outdoor .
Environments for bulk commodity components are addressed in Section 3.5.2.1.13.

: Aging Effects Requiring Managem_ent

The following aging effect associated with the Makeup Water Pump House structural
components, requires management:

e Loss of material

Aging effects requiring management for bulk commodlty components are addressed m
Section 3.5.2.1.13.
Aging Management Programs | _
The following program is credited for managing the effects of aging on the Makeup
Water Pump House structural components: '

e Structures Monitoring Program — Water Control Structures Inspection

Aging management programs for bulk commodity components are addressed in Section
352113, :

35218  Radwaste Control Building
Materials v
Radwaste Control Building structural components subject to AMR are constructed of the
followmg materials:. .
 Carbon Steel
. Galvanlzed Steel
e Stainless Steel
e Concrete
» Concrete Block

Materials for bulk commodity components are addressed in Section 3.5.2.1.13.
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Environments

Radwaste Control Building structural components subject to AMR are exposed to the
following environments: '

e Soil
. Air-'indoor

e Air-outdoor -
Environments for bulk commodity components are addressed in Section 3.5.2.1.13.

Aging Effects Requiring Management _
The following aging effects associated with the Radwaste Control Burldlng structural
components require management: :

e Change in material properties

e Cracking |

* Loss of material

Aging effects requiring management for bulk commodity components are addressed in
Section 3.5.2.1.13. :

Aging Management Programs

The following programs are credited for managing the effects of aging on the Radwaste
Control Building structural components: ‘

e Structures Monitoring Program
e Structures Monitoring Program — Masonry Wall Inspection
e Fire Protectlon Program

Aging management programs for bulk commodity components are addressed in Section
3.52. 1.13.

3.5.21.9 Seryice Building
Materials

Service Building structural components subject to AMR are constructed of the following
_ materials:

e Carbon Steel

. Galvanized‘ Steel
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e Concrete
Materials for bulk oommodity components are addressed.in Section 3.56.2.1.13.

Environments
Service Building structural components subject to AMR are exposed to the foIIowmg
environments: :

e Soll

e Air-indoor

e Air-outdoor
Environments for bulk commodity components are addressed in Section 3.5.2.1.13.

~ Aging Effects Requiring Management
The following aglng effect associated W|th the Serwce Building structural components,
' requires management: :

¢ Loss of material

Aging effects requiring management for bulk commodity components are addressed in
Section 3.5.2.1.13. '

Aging Management Programs

The following program is credited for managlng the effects of aging on the Service
Building structural components:

e Structures Monitoring Program

Aging management programs for bulk commodity components are addressed in Section
3.5.2.1.13. '

3.5.21.10  Turbine Generator Building
Materials

Turbine Generator Building structural components subject to AMR are constructed of
the following materials: :

e Carbon Steel
e (Galvanized Steel
¢ Stainless Steel
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e Concrete
e Concrete Block (
¢ Concrete Block or Brick (freestanding or stacked shield wall)
Materials for bulk commodity com'ponents are addressed in Section 3.5.2.1.13.

Environments _ .
- Turbine Generator Building structural components subject to AMR are exposed to the
following environments:

e Soil

e Air-indoor

e Air-outdoor

¢ Raw water
Environments for bulk com‘modity components are addressed in Section 3.5.2.1.13.

Aging Effects Requnrlng Management
The following aging effects associated with the Turbme Generator Building structural
components, require management;

e Cracking

e | oss of material

\

Aging effects requiring management for bulk commodlty components are addressed in
Section 3.5.2.1.13.

Aging Management Programs

The following programs are credited for managing the effects of aging on the Turbine
Generator Building structural components:

e Structures Monitoring Program .
e Structures Monitoring Program — Masonry Wall Inspection

o Fire Protection Program

Aging management programs for bulk commodity components are addressed in Section
3.5. 2 1.13. _

1
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3.5.2.1.11  Water Filtration Building
Materials |
Water Filtration Building structural components subject to AMR are constructed of the
following materials: :
e Carbon Steel
e Galvanized Steel

e Concrete
Materials for bulk commodity components are addressed in Section 3.5.2.1.13. -

Enwronments v
Water Filtration Building structural components subject to AMR are exposed to the
following environments:
. o Soil
e Air-indoor

e Air-outdoor
Environments for bulk commodity components are addressed in Section 3.5.2.1.13.

Aglng Effects Requiring Management

The following aging effect associated with the Water Flltration Building structural
components, requires management:

¢ |oss of material

Aging effects requmng management for bulk commodity components are addressed in
Section 3.5.2.1.13.

Aging Management Programs

- The following program is credited for managing the effects of aging on the Water
Filtration Building structural components:

- \

o Structures Monltorlng Program

Aging management programs for bulk commodity components are addressed in Section
3.5.2.1.13.
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3.5.2.1.12 Yard Structures
Materials

Structural components of yard structures subject to AMR are constructed of the
following materials: .

e Aluminum

o Carbon Steel

¢ Galvanized Steel
e Concrete

e Earthen Structures
Materials for bulk commodity components are addressed in Section 3.5.2.1.13.

Environments

Structural components of yard structures subject to AMR are exposed to the following
environments: _ :

* Soil

e Air-indoor

e Air-outdoor -
e Rawwater
e Water-flowing

Environments for bulk commodity components are addressed in Section 3.5.2.1.13.

N

The following aging effects associated with structural components of ‘evaluated yard
structures require management:

e Cracking
e Loss of form

o Loss of material

Aging effects requiring management for bulk commodrty components are addressed in
Section 3.5.2.1.13. ‘
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Aging Management Programs _
The following program. is credited for managing the effects of aging on yard structures’
structural components:
e Structures Monitoring Program
* Structures Monitoring Program — Water Control Structures Inspection
Aging management programs for bulk commodlty components are addressed in Section
3.56.2.1.13.
3.52.1.13  Bulk Commodities
Materials
Structural components of bulk commod|t|es _subject to AMR are constructed of the
following materials: :
o Aluminum
¢ . Carbon Steel
e Concrete |
o Elastomer _
e Fire Barrier materials (Ceramic fiber/ Thermolag/ Darmatt/ 3M Intera'm)
o Fluoropolymer |
. Galvanized Steel

e Insulation materials (Calcium Silicate/ Fiberglass/Aluminum jacketing/ Stainless
Steel Mirror insulation)

e Lubrite
e Nylon
¢ Stainless Steel

Enwronments
Structural components of bulk commodities subject to AMR are exposed to the following
environments:
e Air-indoor
* Air-outdoor
¢ Raw water
e Soil
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e Treated water

Aging Effects Requmng Management
The following aging effects associated with structural components of evaluated ‘bulk
commodities require management

~e¢ Change in material properties |

 Cracking/delamination

e Loss of maferial-

e Separation

Aging Management Programs

The following program is credlted for managing the effects of aglng on bulk
commodltles .

e BWR Water C'hemistry Program |
e Fire Protection Program
. lnserv:ce Inspection (ISI) Program IWF - {

. Structures_ Monitoring Program

3.5.2.2 -+ Further Evaluation of Aging Maﬁagem.ent as Recommended by NUREG-1801

For the Columbia containment, structures, and component * supports, those items
requiring further evaluation are addressed in the foIIowmg sections.

35221  PWR and BWR Containments
3.5.2.2.1.1 Aging of Inaccessible Concrete Areas

The Primary Containment is a free-standing steel pressure vessel. It utilizes the
pressure suppression technigue through the GE BWR Mark Il over-under configuration.
The concrete mat foundation under the suppression chamber is a common foundation
supporting the steel primary containment vessel, including all-equipment and structures
therein, and the Reactor Building of which the primary containment vessel is a part.
The primary. containment vessel and the Reactor Building enclosing the primary
containment vessel are both supported on a common, reinforced concrete mat
foundation.

The Reactor Building foundation mat is not subject to flowing water. Seismic Category |
structures and safety-related systems and components at Columbia are located above
the present groundwater elevation 380 feet msl (mean sea level) and are not subject to
“any force effects of buoyancy and static water from this groundwater elevation. . The
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bottom of the Reactor Building foundation mat. is ‘at elevation 400 feet 9 inches;
therefore, foundation intera’ction with groundwater is unlikely.

The below-grade environment at Columbia is non-aggressive (Chlorides < 500 ppm,
Sulfates < 1,500 ppm, and pH > 5.5) and has been confirmed by water chemistry
analysis results. Sampling results indicate a groundwater pH minimum value of 6.9,
chloride content maximum value of 36 ppm, and sulfate content maximum value of 323

ppm.

Primary Containment foundation concrete is designed in accordance with American
Concrete Institute (ACI) 318-63 or 318-71 and constructed in accordance with ACI 301-
66 or 301-72 using ingredients conforming to ACl and American Society for Testing and
Materials (ASTM) standards. Concrete constructed to these criteria has a low water-to-
cement ratio of less than 0.50 and an air entrainment between 3 and 6 percent and
-provides a good quality dense concrete with a low permeability, which meets the intent
of ACI 201.2R-77. (Note: Columbia does not specify water-to-cement ratio, however for
massive concrete (sections more than 30 inches in the least dimension) a minimum
slump of 1 inch and a maximum slump of 3 inches is provided so that the average for all
batches or of the most recent 10 batches tested, whichever is lower, does not exceed 2-
1/2 inches. Water-to-cement ratio is established by tests of trial mixes using the
materials and slump proposed for use. The slump working limit at point of placement
specified in design specification yields concrete with low water-to-cement ratio since the .
average slump at the point of placement is less than the working limit, which is the
maximum slump for estimating the gUantity of mixing water to be used in the concrete.)

The Primary Containment concrete is not exposed to an aggressive environment and
the design and construction of the concrete is in accordance with accepted ACI
Standards, thereby precluding aggressive chemical attack and embedded steel
corrosion aging mechanisms. .

. Therefore, increases in porosity and permeability, cracking, loss of material (spalling,
scaling) due to aggressive chemical attack, and cracking, loss of bond, and loss of
material (spalling, scaling) due to corrosion of embedded steel are not appllcable for
Primary Containment concrete in inaccessible areas.

The absence of concrete aging effects is confirmed under the Structures Monitoring
- Program. The Inservice Inspection Program —IWL does not apply to Columbla since it
is a BWR Mark Il steel containment.
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3.56.2.2.1.2 Cracks and Distortion due to Increased Stress Levels from Settlement;
Reduction of Foundation Strength; Cracking and Differential Settiement
due to Erosion of Porous Concrete Subfoundations, if Not Covered by
Structures Monitoring Program

Crackmg due to settlement is not an aging effect requiring management for concrete
components below grade because the total differential settlement experienced in the
past 20 years is well within the permissible limits for these types of structures and no
settlement has manifested itself via cracked walls or cracked foundations. Foundations
of all Columbia plant structures are supported on structural backfill. The backfill provides
safe bearing for the structural foundations, and settlements are estimated to be minimal.
In order to compare the calculated to actual settlement, measurement points were
established at the corners of the substructure of the Reactor Building, Radwaste Control
Building, Spray Ponds, and along the four sides of the sub-structure of the Turbine
Generator Building. These points have been monitored systematically since the
beginning of construction. The settlement observation records to date for these facilities

-are included in'the FSAR, Appendix 2.5H. The results of settlement monitoring program

show that the actual maximum differential settlements are well within the estimated
differential settlements and that they remain of no consequence to the design of plant
structures appurtenances. ‘The measured settlement rate in the time frame from 1986

to 1991 has virtually leveled off (i.e., zero settlement) for the Reactor, Radwaste

Control, and Turbine Generator buildings -and was less than an average of 0.001 feet
per year for both Spray Ponds. Therefore, commitments regarding settlement have
been satisfied as any future settlements during the lifetime of the plant will not adversely
affect the plant structures or appurtenances.

Columbia does not employ a de-watering system in any of the site structures for control
of settlement since the groundwater level at the site is sufficiently lower: than the
deepest foundation in the complex. The Primary Containment base foundation is not
constructed of porous concrete below-grade and is not subject to flowing water.

Therefore, cracks and distortion due to increased stress levels from settlement, and
reduction of foundation strength, cracking, and differential settlement due to erosion of
porous concrete are not applicable to the Primary .Containment concrete
“subfoundations. '

3.52.2.1.3 Reduction of Strength and Modulus -of Concrete Structures due to
Elevated Temperature

ASME Code, Section lil, Division 2, Subsect|on CC indicates that aging due to eIevated

temperature exposure is not sugnlflcant as long as concrete general area temperatures

do not exceed 150 °F and local area temperatures do not exceed 200 °F. . During
normal operation, areas within Primary Containment are within these temperature limits.
Normal temperature limits are given in FSAR Table 3.11-1. The temperature for the

Primary Containment is maintained below 150 °F during normal operation, 135 °F bulk a
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average maximum. The area beneath the RPV is a localized area with a maximum
temperature limit of 165 °F, which is below the 200 °F threshold for localized areas.

Piping contained in the Primary Containment is not in direct contact with concrete and
the concrete temperature surrounding hot penetrations, such as the main steam line
penetrations, is maintained at less than or equal to 200 °F. Columbia specifications
contain required insulation thicknesses for high temperature process piping.
Consequently, localized hot spots on concrete are not expected from exposure to

adjacent plplng

Therefore, reductlon of strength and modulus of concrete due to elevated temperatures
are not aging effects requmng management for the Primary Containment concrete
components.

3.5.2.21.4 Loss of Material due to General, Pitting, and Crevice Corrosion

Loss of material due to corrosion in steel elements of accessible areas is managed by
the Inservice Inspection (ISI) Program — IWE and the Appendix J Program. In addition
to the Inservice Inspection (1SI) Program — IWE and the Appendix J Program, ioss of
material due to pitting and crevice corrosion for steel elements exposed to treated water

(i.e., suppression chamber) is managed by the BWR Water Chemistry Program.

Loss of material due to corrosion in steel elements of maccess:ble areas is not

' S|gn|f|cant based on the following information.

The GE BWR Mark Il steel Primary Containment is located within the Reactor Building
and is protected from weather. The Primary Containment consists of an upper drywell
and a lower suppression pool. The Primary Containment does not have boron reactivity
control. The drywell and suppression pool atmosphere is inerted with nitrogen during
normal operation. These are all positive influences for limiting loss of material due to
corrosion in acceSSIble and |nacceSS|ble areas.

The drywell floor peripheral seal is made of stainless steel and is welded to the primary
containment vessel and to the underside of the circular closure girder embedded in the
drywell floor. There are no concrete to metal moisture barriers at the drywell floor.

A sand filled pocket area is provided at the surrounding exterior of the primary
containment vessel near the base.” The sand filled pocket area is used to collect any
drainage between the primary containment vessel exterior and the biological shield wall.
An embedded steel closure ring is installed on the top of the sand filled transition area.
Due to the possibility of containment shell degradation from corrosion induced by a
moist environment in the sand pocket region, Columbia has committed to monitor
humidity levels in this region. Columbia has implemented a procedure to survey the
relative humidity of air drawn from within the containment annulus sand pocket region.
[Reference NRC Accession Number ML042530061]
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As a result of the design features and the committed surveillance indicated above,
significant corrosion of inaccessible areas of the Primary Containment is not expected. -

The continued monitoring of the drywell for loss material due to general, pitting, and
crevice corrosion through the Inservice Inspection (I1SI) Program — IWE and Appendix J
Program provides reasonable assurance that loss of material in inaccessible areas of

.. the dryweII is insignificant and will be detected prior to the loss of an intended function.

3.5.2.2.1.5 Loss of Prestress due to Relaxatlon Shrmkage Creep, and Elevated
Temperature

The Prlmary Containment is a GE BWR Mark II steel contamment design. There are no
prestressed tendons associated with the Primary Containment design.

As a result of the Primary Containment design, loss of prestress forces due to
relaxation, shrinkage, creep, and elevated temperature is-not an aging effect appllcable
to the Primary Containment. -

3.5.22.16 Cumulatwe Fatrgue Damage

This NUREG-1800 discussion involves metal fatlgue of steel elements, such as
containment penetration sleeves and bellows, vent lines, vent line bellows,vent header,
and downcomers. The containment design includes penetrations, hatches, drywell
head, downcomer vents, safety relief valve (SRV) discharge piping, and SRV
quenchers. Containment process line penetrations are of welded steel construction
without expansion bellows, gaskets, or sealing compounds and are an integral part of

 the construction:

Time-limited aging analyses are evaluated in accordance with 10 CFR 54.21(c) as
documented .in Section 4. Fatigue time-limited aging analyses are evaluated as
documented in Section 4.6. ‘ B :

3.5.2.2.1.7 ~ Cracking due to Stress Corrosron Cracking (SCC)

Stress corrosion cracking (SCC) requires a comblnatuon of a corrosive envuronment
susceptible materials, and high tensile stresses. »

The primary Con_tainment penetrations are of welded steel construction without
expansion bellows, gaskets, or sealing compounds and are an integral part of the
construction. The penetration sleeves vent headers, and downcomers are fabrlcated

- from carbon steel.

(1) SCC is not an appli'cable aging effeet for the primary containment penetration

- sleeves, vent line headers, or downcomers because they are carbon steel components
~not susceptible to SCC :
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(2) To be susceptible to SCC, stainless steel must be subject to both high temperature
(>140 °F) and an aggressive chemical environment. - SCC is not an applicable aging
effect for dissimilar metal welds in the primary containment penetration sleeves since
the ‘welds are located inside the primary containment drywell or outside the drywell
(within the Reactor Building), and are not subject to an aggressive chemical
environment. o

The Primary Containment is designed to permit appropriate periodic inspection of all
penetrations. The design includes provisions for periodic testing at containment design
pressure of the leaktightness of pressure containing or leakage limiting boundaries such
as air locks, door seals, penetrations, drywell head, and access hatches. -

A review of Columbia operating experience indicates that cracking due to SCC has not
been a concern for the steel containment pressure boundary. As a result, cracking due
to SCC is not applicable for the Primary Containment pressure boundary.

For the steel elements of containment that are part of the IWE pressure boundary; both
the Inservice Inspection (ISI) Program - IWE and the Appendix J Program are used to
monitor for degradation.

3.5.2.2.1.8 Cracking due to Cycllc Loading .

Columbia penetrations do not use expansion bellows, and penetration sleeves are

fabricated of carbon steel.

Cracking of metal components as a-result of cyclic loads is a potential aging effect.
However, review of the Columbia containment and associated operating experience
concluded that cyclic loading from plant heatups- and cooldowns, containment testing,
and system. vibration was very. low or limited in numbers of cycles; and, therefore,
additional methods of detecting postulated cracking are not warranted. Note that the
cyclic loading of steel elements has been analyzed as a time- I|m|ted aging analysis;
refer to Section 3.5.2.2.1.6 above : : :

For the steel elements of containment that are part of the IWE pressure boundary; both
the Inservice Inspection (ISI) Program - IWE and the Appendix J Program are used to

monitor for degradation. A review of Columbia operating experience indicates that
cracking due to cyclic loading has not been a concern for steel containment pressure ‘

boundary- components.

3.5.2.2.1.9 Loss of Material (Scaling, Cracking, and Spalling) due to Freeze-Thaw

The Primary Containment is a GE BWR Mark Il steel containment design located within
“the Reactor Building. Loss of material (scaling, cracking, and spalling) due to freeze-
thaw is applicable only to concrete containments exposed to weather.
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Therefore, loss.of material (scaling, cracking, and spalling) due to freeze- thaw is not an
aging effect applicable to the Primary Containment.

3.5.2.2.1.10 Cracking due to Expansion and’Reactio_h with Aggrégate, and Increase in
Porosity and Permeability due to Leaching of Calcium Hydroxide

Primary Containment concrete is designed in accordance with ACI 318-63 or 318-71
and constructed in accordance with ACI 301-66 or 301-72 using ingredients conforming
to ACl and ASTM standards. Concrete constructed to these criteria has a low water-to-
cement ratio of less than 0.50 and an air entrainment between 3 and 6 percent and
provides a good quality dense concrete with a low permeability, which meets the intent
of ACI 201.2R-77. (Note: Columbia does not specify water-to-cement ratio, however for
massive concrete (sections more than 30 inches in the least dimension) a minimum
slump of 1 inch and a maximum slump of 3 inches is provided so that the-average for all
batches or of the most recent 10 batches tested, whichever is lower, does not exceed 2-
1/2 inches. Water-to-cement ratio is established by tests of trial mixes using the
materials and slump proposed for use. The slump working limit at point of placement
specified in design specification yields concrete with low water-to-cement ratio since the
average slump at the point of placement is less than the working limit, which is the
maximum slump for estimating the quantity of mixing water to be used in the concrete.)

Columbia requires that concrete aggregates conform to ASTM C33 and that the
potential reactivity of aggregates be acceptable based on testing in accordance with the
Standard Test Method for Potential ~ Alkali Reactivity of Cement-Aggregate
Combinations (Mortar-Bar Method) (ASTM C227) or the Standard Test Method for
Potential Alkali-Silica Reactivity of Aggregates (Chemical Method) (ASTM C289).
Columbia specifications for concrete prohibit the use of calcium chloride in the concrete
mix design. . -

Leaching of calcium hydroxide from reinforced concrete becomes significant only if the
concrete is exposed to flowing water. Seismic Category | structures and safety-related
systems and components at Columbla are located above the present groundwater
elevation 380 feet msl (mean sea level) -and are not subject to any force effects of
buoyancy and static water from this groundwater elevation. The bottom of the Reactor
Building foundation mat is at elevation 400 feet 9 inches; therefore, foundation
interaction with groundwater is unlikely. The Primary Containment concrete is not
exposed to flowing water and the design and construction of the Primary Containment
concrete is in accordance with accepted ACI Standards, thereby precluding expanS|on
and reaction with aggregate and leaching of calcium hydroxide aging mechanisms.

Thetefore, cracking due to expansion and reaction with aggregate, and increase in
porosity and permeability due to leaching of calcium hydroxide are not aging effects
“requiring management for primary concrete components.
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The absence of concrete aging effects is confirmed under the Structures. Monitoring
Program

35222 Safety-Related and Other Structures and Component Supports
3.56.2.2.2.1 - Aging of Structures Not Covered by Structures Monitoring Program

The Structures Momtormg Program is credited for aging management of these effects
and mechanisms for the affected concrete structures and structural components, in
accordance with NRC position on managing concrete, even if the AMR did not identify
aging effects requiring management. NRC Interim Staff Guidance (ISG)-3 for aging
management- of concrete elements determined that concrete structures. and
components that are in the scope of license renewal are subject to visual inspection for
the period of extended operation. Accordingly, Columbia complies with the staff
guidance and concrete structures and components that are in the scope of license
renewal include an aging management program to provide confirmation of the absence

of aging effects requiring management. Columbia concurs with Interim Staff Guidance
ISG-3 that sound engineering practices during material (concrete mix) design and
construction together with sound inspection programs, in which the performance and
condition of plant structures are periodically evaluated and monitored, are both
necessary to maintain the serviceability of concrete nuclear structures. Additional
discussion of specific aging effects and mechanisms follows. '

(1) Cracking, loss of bond, and loss of material (spalling, scaling) due to corros,ion’of
embedded steel for Groups 1-5, 7, 9 structures

Columbia concrete is designed in accordance with ACI 318-63 or 318-71 and
constructed in accordance with ACI 301-66 or 301-72 using ingredients conforming to
ACI and ASTM standards. Concrete constructed to these criteria has a low water-to-
cement ratio of less than 0.50 and an air entrainment between 3 and 6 percent and
provides a good quality dense concrete with a low permeability, which meets the intent
of ACI 201.2R-77. (Note: Columbia does not specify water-to-cement ratio, however for
massive concrete (sections more than 30 inches in the least dimension) a minimum
slump of 1.inch and a maximum slump of 3 inches is provided so that the average for all
batches or bf the most recent 10 batches tested, whichever is lower, does not exceed 2-
1/2 inches. Water-to-cement ratio is established by tests of trial mixes using the
materials and slump proposed for use. The slump working limit at point of placement
specified in design specification yields concrete with low water-to-cement ratio since the
average slump at the point of placement is less than the working limit, which is the
maximum slump for estimating the quantity of mixing water to be used in the concrete.)

The below-grade environment is non-aggressive (Chlorides < 500 ppm, Sulfates
< 1,500 ppm, and pH > 5.5) and has been confirmed by water chemistry analysis
results. Sampling results indicated groundwater pH minimum value of 6.9, chloride
content maximum value of 36 ppm, and sulfate content maximum value of 323 ppm.
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Annual rain water data summary from the National Atmospheric Deposition
Program/National Trends Network (sample well located in Columbia River Gorge
Skamania County) indicates the pH of precipitation sampled was 5.4, which is mildly
acidic. Concrete components exposed-to air-outdoor has proper drainage and slope
design that limits the duration that concrete is exposed to mildly acidic rain water. The
external surfaces are not continuously wetted (annual precipitation only amounts to less
than 7 inches) or exposed to an aggressive ambient environment (such as a saltwater
atmosphere, sulfur dioxide, etc.) or industrial locations. R_ain water results in exposure
for only intermittent periods of time; therefore, its mildly acidic aggressiveness is non-
significant. . ’

The concrete components below grade are not exposed to an aggressive environment
and the design and construction of the concrete is in accordance with accepted ACI
Standards, thereby .precluding embedded s_teel corrosion aging mechanism.

Therefore, cracking, loss of bond, and loss of material (spalling, scaling) due to
corrosion of embedded steel are not aging effects requiring management for the
concrete structure components. .

(2) Increase in porosity and permeablllty, cracking, loss of material (spaIIrng, scaling)
due to aggressive chemical attack for Groups 1-5, 7, 9 structures

Columbia - concrete is designed in accordance with ACl 318-63 or 318-71 and
constructed in accordance with ACI 301-66 or 301-72 using ingredients conforming to
ACI| and ASTM standards. Concrete constructed to these criteria has a low water-to-
cement ratio of less than 0.50 and an air entrainment between 3 and 6 percent and
- provides a good quality dense concrete with a low permeability, which meets the intent
“of ACI 201.2R-77. (Note: Columbia does not specify water-to-cement ratio, however for
massive concrete (sections more than 30 inches in the least dimension) a minimum
slump of 1 inch and a maximum slump of 3 inches is provided so that the average for all
batches or of the most recent 10 batches tested, whichever is lower, does not exceed 2-
1/2 inches. Water-to-cement ratio is established by tests of trial mixes using the
" materials and slump proposed for use. The slump working limit at point of placement
specified in design specification yields concrete with low water-to-cement ratio since the
average slump at the point of placement is less than the working limit, which is the
maximum slump for estimating the quantity of mixing water to be used in the concrete.) -

The below-grade environment is non-aggressive (Chlorides < 500 ppm, Sulfates
< 1,500 ppm, and pH > 5.5) and has been confirmed by water chemistry analysis
results. "Sampling results indicated groundwater pH minimum value of 6.9, chloride
content maximum value of 36 ppm, and sulfate content maximum value of 323 ppm.

Annual rain water data summary from the ‘National Atmospheric Deposition
Program/National Trends Network (sample well located in Columbia River Gorge
Skamania County) indicates the pH of precipitation sampled was 5.4, which is mildly -
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acidic. Concrete components exposed to air-outdoor has proper drainage and slope
design that limits the duration that concrete is exposed to mildly acidic rain water. The
external surfaces are not continuously wetted (annual precipitation only amounts to less
than 7 inches) or exposed to an aggressive ambient environment (such as a saltwater
atmosphere, sulfur-dioxide, etc.) or industrial locations. Rain water results in exposure
for only intermittent periods of time; therefore, its mildly acidic aggressiveness is non-
significant.

The concrete components below grade are not exposed to an aggressive environment
and the design and construction of the concrete is in accordance with accepted ACI
‘Standards thereby precluding aggressive chemical attack aging mechanism.

There are also aggressive chemicals stored at the plant and system leakage that could
cause structural components to be exposed to chemicals is possible. However,
accidental chemical spills are negligible  since spills are cleaned up quickly in
accordance with plant housekeeping procedures. System leakages are event driven
and are not expected to continue for the extensive periods required for concrete
degradation, and repairs would be made prior to loss of intended function.

Therefore, increase in porosity and permeability, cracking, loss of material (spalling,
scaling) due to aggressive chemical attack are not aging effects requiring management
for concrete structure components below grade. ‘

However, the Structures Monitoring Program will include review of site groundwafer and
raw water pH, chlorides, and sulfates in order to validate that the below-grade
environment remains non-aggressive during the period of extended operation.

(3) Loss of material due to corrosion for Groups 1-5, 7, 8 structures

The Structures Monitoring Program is credited for aging management of loss of material
due to corrosion for Columbia Groups 1-5, 7 and 8 structures. Tanks subject to AMR
are evaluated with the respective mechanical systems. Tank anchorages are managed
by the Structures Monitoring Program.

(4) Loss of materlal (spalling, scaling) and cracklng due to freeze thaw for Groups 1-3,
5, 7-9 structures

Columbia is Iocated in an area where weathering conditions are moderate (weathering
index 100 to 500 day-inch per year). The structures are designed with proper drainage
and slope such that ponding or prolonged exposure to standing water on concrete
surfaces is not significant.

Columbia concrete is designed in accordance with ACI 318-63 or 318-71 and
constructed in accordance with ACI 301-66 or 301-72 using ingredients conforming to
ACl and ASTM standards. Concrete constructed to these criteria has a low water-to-
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cement ratio of less than 0.50 and an air entrainment between 3 and 6 percent and
provides a good quality dense concrete with a low permeability, which meets the intent
of ACI 201.2R-77. (Note: Columbia does not specify water-to-cement ratio, however for
massive concrete (sections more than 30 inches in the least dimension) a minimum
slump of 1 inch and a maximum slump of 3 inches is provided so that the average for all
batches or of the most recent 10 batches tested, whichever is lower, does not exceed 2-
1/2 inches. Water-to-cement ratio is established by tests of trial mixes using the
materials and slump proposed for use. The slump working limit at point of placement
specified in design specification yields concrete with low water-to-cement ratio since the
average slump at the point of placement is less than the working limit, which is the
maximum slump for estimating the quantity of mixing water to be used in the concrete,
which results in good freeze-thaw and sulfate resistance.)

The design and construct|on of the concrete is in accordance with accepted ACl
Standards that preciude freeze-thaw aging mechanism.

Therefore, loss of material (spalling, scaling) and cracking due to freeze-thaw are not
‘aging effects requiring management for concrete structure components.

(Note that loss of material (spalling, scaling) and cracking due to freeze-thaw are aging
effects requiring management for Columbia water control structures (Group 6
structures) exposed to raw water because the concrete located in water control
structures may become saturated and therefore could be susceptible to freeze-thaw.
Freeze-thaw on water control structures typically manifest near the water line; concrete
component submerged in raw water (e.g., spray pond foundation) is not susceptible to
freeze-thaw.  Columbia plant operating experience has confirmed freeze-thaw
degradation on concrete exposed to raw water.)

(5) Cracking due to expansion and reaction with aggregates for Groups 1-5, 7-9
structures : :

Columbia design specifications require that concrete aggregates conform to ASTM C33
and that the potential reactivity of aggregates be acceptable based on testing in
~accordance with ASTM Standard Test Method for Potential Alkali Reactivity of Cement-
~ Aggregate Combinations (Mortar-Bar Method) (ASTM C227) or Standard Test Method
for Potential Alkali-Silica Reactlvnty of Aggregates (Chemlcal Method) (ASTM C289).

‘The design and construction of the concrete is in accordance with accepted ACI
Standards that preclude the expansion and reaction with aggregate aging mechanism.

Therefore, crackmg due to expansion and reaction with aggregates is not an aging
effect requmng management for concrete structure components
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(6) Cracks and distortion due to mcreased stress levels from settlement for Groups 1-3,
5-9 structures

Cracking due to settlement is not an aging effect requiring management for concrete
components below grade because the total differential settlement experienced in the
past 20 years is well within the permissible limits for these types of structures and no
settlement has manifested itself via cracked walls or cracked foundations. Foundations
of all Columbia plant structures are supported on structural backfil. The backfill
provides safe bearing for the structural foundations, and settlements are estimated to be
minimal. In order to compare the calculated to actual settlement, measurement points
were established at the corners of the substructure of the Reactor Building, Radwaste
Control Building, Spray Ponds, and along the four sides of the sub-structure of the
Turbine Generator Building. These points .have been monitored systematically since
the beginning of construction. The settlement observation records to date for these
facilities are included in the FSAR, Appendix 2.5H. The results of settlement monitoring
program show that the actual maximum differential settlements are well within the
estimated differential settlements and that they remain of no consequence to the design
of plant structures appurtenances. The measured settlement rate in the time frame
from 1986 to 1991 has virtually leveled off (i.e., zero settlement) for the Reactor,
Radwaste Control, and Turbine Generator buildings and was less than an average of
0.001 feet per year for both Spray Ponds. Therefore, commitments regarding
settlement have been satisfied as any future settlements during the lifetime of the plant
will not adversely affect the plant structures or appurtenances.

Columbia does not employ a de-watering system in any of the site structures for control
of settlement since the groundwater level at the site is sufficiently lower than the
deepest foundation in the complex.

Therefore, cracks and distortion due to increased stréss levels from settlement are not
aging effects requiring management for the concrete structural components.

(7) Reduction in foundation strength, cracking, differential settlement due to erosion of
porous concrete subfoundation for Groups 1-3, 5-9 structures

The concrete foundations are not constructed with porous concrete and are not subject
to flowing water. Columbia does not employ a de-watering system at any of the site
structures for control of settlement. '

' Therefore, reduction in foundation strength, cracking, and differential settlement due to
erosion of porous concrete subfoundations are not aging effects requiring management
for the concrete foundations. ' .

(8) Lock up due to wear could occur for Lubrite radial beam seats in BWR drywell,
Reactor Pressure Vessel support shoes for PWR with nozzle supports, steam
generator supports, and other sliding support bearings and sliding support surfaces
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Lubrite plates are provided in certain situations to reduce friction on sliding support
assemblies in Columbia in-scope structural components. They are used in association
with such components as the radial beam seat connections on the vessel shell high
temperature piping supports. Lubrite® is the trade name for a low friction lubricant
material used in applications where relative motion (sliding) is desired. The Lubrite
proprietary lubricant is a custom compound mixture of metals, metal oxides, minerals,
and other lubricating materials combined with a lubricating binder. Lubrite material
resists deformation, has a low coefficient of friction, resists softening at elevated
temperatures, absorbs grit and abrasive particles, is not susceptible to corrosion,
withstands high intensities of radiation, and will not score or mar. Additionally, Lubrite
products are solid, permanent, completely self lubricating, and require no maintenance.
The Lubrite lubricants used in nuclear applications are designed for the environments to -
which they are exposed. There are no known aging effects that would lead to a loss of
intended function. Review of plant-specific operating experience identified no
occurrences of Lubrite degradations. Therefore, there are no aging effects requmng
management for Lubrite plates.

However, aging degradations of supports designed with or without sliding connections
are managed by the Inservice Inspection (ISI) Program — IWF and the Structures
Monitoring Program. : » -

3.5.2.22.2 Aging Management of Inaccessible Areas ‘
3522221 Below-Grade Inaccessible Concrete Areas — Freeze-Thaw

Columbia is located in an area where weathering conditions are moderate (weathering
index 100 to 500 day-inch per year). The structures are designed with proper drainage
and slope such that ponding or prolonged exposure to standing water on concrete
surfaces is not significant.

Columbia concrete is designed in accordance with AC! 318-63 or 318-71 and
constructed in accordance with ACI 301-66 or 301-72 using ingredients conforming to
ACI and ASTM -standards. Concrete constructed to these criteria has a low water-to-
cement ratio of less than 0.50 and an air entrainment between 3 and 6 percent and
provides ‘a good quality dense concrete with a low permeability, which meets the intent
of ACI 201.2R-77. (Note: Columbia does not specify water-to-cement ratio, however for
massive -concrete (sections more than 30 inches in the least dimension) a minimum
slump of 1 inch and a maximum slump of 3 inches is provided so that the average for all
batches or-of the most recent 10 batches tested, whichever is lower, does not exceed 2-
1/2 inches. Water-to-cement ratio is established by tests of trial mixes using the
materials and slump proposed for use. The slump working limit at point of placement
specified in design specification yields concrete with low water-to-cement ratio since the
average slump at the point of placement is less than the working limit, which is the
maximum slump for estimating the quantity of mixing water to be used in the concrete,
which results in good freeze-thaw and sulfate resistance.)
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The design and construction of the concrete is in accordance'with accepted ACI
Standards that preclude freeze-thaw aging mechanism.

Therefore, loss of méterial (spalling, scaling) and cracking due to freeze-thaw are not
aging effects requiring management for the below-grade inaccessible concrete
components. ’

The Structures Monitoring Program is credited for aging management of these effects
and mechanisms for the affected concrete structures and structural components, in
accordance with NRC position on managing concrete, even if the AMR did not identify
aging effects requiring management. The Structures Monitoring Program will include
examination of exposed concrete for age-related degradation when a below-grade
‘concrete component becomes accessible through excavation. o

3522222 Below-Grade Inaccessible Concrete Areas — Expansion and Reaction '_
with Aggregates

Columbia design specifications require that concrete aggregates conform to ASTM C33
and that the potential reactivity of aggregates be acceptable based on testing in
accordance with ASTM Standard Test Method for Potential Alkali Reactivity of Cement-
Aggregate Combinations (Mortar-Bar Method) (ASTM C227) or Standard Test Method
for Potential Alkali-Silica Reactivity of Aggregates (Chemical Method) (ASTM C289).

The design and construction of the concrete is in accordance with accepted ACI
Standards thereby precliding the expansion and reaction with aggregate aging
mechanism.

Therefore, cracking due to expansion and reaction with aggregates is not an aging
effect requiring management for the below-grade inaccessible concrete components.

- The Structures Monitoring Program is credited for aging management of these effects
and mechanisms for the affected concrete structures and structural components, in
accordance with the NRC position on managing concrete, even if the AMR did not
‘identify aging effects requiring management. The Structures Monitoring Program will
include examination of exposed concrete for age-related degradation when a below-
grade concrete component becomes accessible through excavation.

3522223 Below-Grade Inaccessible Concrete Areas — Settlement and Erosion

Cracking due to settlement is not an aging effect requiring management for concrete
components below grade because the total differential settlement experienced in the
past 20 years is well within the permissible limits for these types of structures and no
settlement has manifested itself via cracked walls or cracked foundations. Foundations
of all Columbia plant structures are supported on structural backfill. The backfill
provides safe bearing for the structural foundations, and settlements are estimated to be
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minimal. In order to compare the calculated to actual settlement, measurement points
were established at the corners of the substructure of the Reactor Building, Radwaste
Control Building, Spray Ponds, and along the four sides of the sub-structure of the
Turbine Generator Building. These points have been monitored systematically since
the beginning of construction. The settlement observation records to date for these
facilities are included in the FSAR, Appendix 2.5H. The results of the settlement
monitoring program show that the actual maximum differential settlements are well
within the estimated differential settlements and that they remain of no consequence to
the design of plant structures appurtenances. The measured settlement rate in the time
frame from 1986 to 1991 has virtually leveled off (i.e., zero settiement) for the Reactor,
Radwaste Control, and Turbine Generator buildings and was less than an average of
0.001 feet per year for both Spray Ponds. Therefore, commitments regarding
settlement have been satisfied as any future settlements during the lifetime of the plant
will not adversely affect the plant structures or appurtenances.

Columbia does not employ a de-watering system in any of the site sttuctures for control
- of settlement since the groundwater level at the site is sufﬂcnently lower than the -
deepest foundation in the complex.

~

Therefore, cracks and distortion due to increased stress levels from settlement and

reduction of foundation strength, cracking, and differential settlement due to erosion of

porous concrete subfoundations are not aging effects requiring management for the
be|ow-grade inaccessible concrete components

The Structures Monitoring Program is credlted for aging management of these effects
and mechanisms for the affected concrete.structures and structural components, ‘in
‘accordance with the NRC position on managing concrete, even if the AMR did not
identify aging effects requiring management. The Structures Monitoring Program will
include examination of exposed concrete for age-related degradation when a below-
grade concrete component becomes accessible through excavation.

3522224 Below-Grade Inaccessible’ Concrete Areas - Aggresswe Chem|calb
Attack and Corrosion of Embedded Steel

Columbia concrete is designed in accordance with ACl 318-63 or 318-71 and
constructed in accordance with ACI 301-66 or 301-72 using ingredients conforming to
ACI and ASTM standards. Concrete constructed to these criteria has a low water-to-
cement ratio of less than 0.50 and an air entrainment between 3 and 6 percent and
provides a good quality dense concrete with a low permeability, which meets the intent
of ACI 201.2R-77. (Note: Columbia does not specify water-to-cement ratio, however for
massive concrete (sections more than 30 inches in the least dimension) a minimum
slump of 1 inch and a maximum slump of 3 inches is provided so that thé average for all
batches or of the most recent 10 batches tested, whichever is lower, does not exceed 2-
1/2 inches. Water-to-cement ratio is established by tests of trial mixes using the
materials and slump proposed for use. The slump working limit at point of placement
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specified in design specifications yields concrete with a low water-to-cement ratio since
the average slump at the point of placement is less than the working limit, which is the
maximum slump for estimating the quantity of mixing water to be used-in the concrete.)

The beIow-grade- environment is non-aggressive (Chlorides < 500 ppm, Sulfates
<1,500 ppm, and pH > 5.5) and has been confirmed by water chemistry analysis

results. Sampling results indicate a groundwater pH minimum value of 6.9, chloride .

content maximum value of 36 ppm, and sulfate content maximum value of 323 ppm.

The concrete components below grade are not exposed to an aggressive environment

and the design and construction of the concrete is in accordance with accepted ACI
Standards, thereby precluding the aggressive chemical attack and embedded steel
corrosion aging mechanisms.

Therefore, increase in porosity and permeability, cracking, loss of material (spalling,
scaling) due to aggressive chemical attack; and cracking, loss of bond, and loss of
material (spalling, scaling) due to corrosion of embedded steel are not aging effects
requiring management for the below-grade inaccessible concrete components.

The Structures Monitoring Program is credited for aging management of these effects
and mechanisms for the affected concrete structures and structural components, in
- accordance with the NRC position on managing concrete, even if the AMR did not
identify aging effects requiring management. The Structures Monitoring Program will
" include review of site groundwater and raw water pH, chlorides, and sulfates in order to
validate that the below-grade environment remains non-aggressive during the period of
extended operation and will include examination of exposed concrete for age-related
degradation when a below-grade concrete component becomes accessible through
excavation.

3522225 Below-Grade Inaccessible Concrete Areas — Leachlng of Calcium
~ Hydroxide

Columbia concrete "is designed in accordance with ACI 318-63 or 318-71 and
constructed in accordance with ACI 301-66 or 301-72 using ingredients conforming to
ACIl and ASTM standards. Concrete constructed to these criteria has a low water-to-
cement ratio of less than 0.50 and an air entrainment between 3 and 6 percent and
provides a good quality dense concrete with a low permeability, which meets the intent
of ACI 201.2R-77. (Note: Columbia does not specify water-to-cement ratio, however for
massive concrete (sections more than 30 inches in the least dimension) a minimum
slump of 1 inch and a maximum slump of 3 inches is provided so that the average for all
batches or of the most recent 10 batches tested, whichever is lower, does not exceed 2-
1/2 inches. Water-to-cement ratio is established by tests of trial mixes 'using the

materials and slump proposed for use. The slump working limit at point of placement .

specified in design specifications yields concrete with low water-to-cement ratio since
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the average slump at‘the point of placement is leSs than the working limit, which is the
maximum slump for estimating the quantity of mixing water to be used in the concrete.)

-Leaching of calcium hydromde from reinforced concrete becomes significant onIy if the
.concrete is exposed to flowing water.

!

The concrete components below grade are not exposed to flowing water and the design
and construction of the concrete is in accordance with accepted AC! Standards, thereby
precluding the leaching of calcium hydroxide aging mechanism. Groundwater hydraulic
pressure is not a concern at Columbia. Seismic Category | structures and safety-
related systems and components are located above the present groundwater elevation
380 feet msl (mean sea level) and are not subject to any force effects of buoyancy and

. static water from this groundwater elevation. The lowest structure foundation mat, for

~ the Reactor Building, is at elevation 400 feet 9 inches, which is approximately 20 feet '
above the groundwater table elevation. _

Therefore, increase in porosity a'nd'permeability and loss of strength due to leaching of
calcium hydroxide are not aging. effects requiring management for the below-grade
inaccessible concrete components.

3.5.2.2.2.3 Reduction of Strength and Modulus of Concrete Structures due to
Elevated Temperature :

Columbia in-scope concrete structures and concrete components are not exposed to
temperature limits associated with aging degradation due to elevated temperature. The

general air temperatures in safety-related and other structures are maintained below the

150 °F threshold for these aging effects to be applicable. Normal temperature limits are -
given in FSAR Table 3.11-1. The area beneath the Reactor Pressure Vessel is a

localized area and has a maximum temperature limit of 165 °F, which is below the

200 °F threshold for localized areas.

Piping contained in these structures is not in direct contact with concrete and the
concrete temperature surrounding hot penetrations such as the main steam line
penetrations in the main steam tunnel is maintained at less than or equal to 200 °F.
Columbia specifications contain required insulation thicknesses for high temperature
process piping. .Consequently, localized hot spots on concrete are not expected from
exposure to adjacent piping.

Therefore, reduction of strength and modulus of concrete due to elevated temperatures
are not aging effects requiring management for the concrete components. :
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1 35.22.2.4 Aging Management of Inaccessible Areas for Group 6 Structures

3522241 Below-Grade Inaccessible Concrete Areas — Aggressive Chemical
Attack and Corrosion of Embedded Steel '

The Structures Monltormg Program — Water Control Structures Inspection is credited for
aging management of these effects and mechanisms for the affected concrete
~ structures and structural components, in -accordance with the NRC position on
managing concrete, even if the AMR did not identify aging effects requiring
management. Corrosion of structural steel components is addressed by the Structures
Monitoring Program. Additional discussion of specific aging effects follows.

The ultimate heat sink consists of two Spray Ponds and two Standby Service Water
Pump Houses. The water control structures are the Spray Ponds, Standby Service
Water Pump Houses, Circulating Water Pump House (including circulating water basm)
Makeup Water Pump House, and the cooling tower basins.

The below-grade environment is non-aggressive (Chlorides < 500 ppm, Sulfates
< 1,500 ppm, and pH > 5.5) and has been confirmed by water chemistry analysis
results. Sampling results indicate a-groundwater pH minimum value of 6.9, chloride
content maximum value of 36 ppm, and sulfate content maximum value of 323 ppm.
Raw water sampling results indicate a raw water pH minimum value of 6.6, chloride
content maximum value of 60 ppm, and sulfate content maximum value of 127 ppm.

~Columbia concrete is designed in accordance with ACI 318-63 or 318-71 and
~ constructed in accordance with- ACI 301-66 or 301-72 using ingredients conforming to
ACIl and ASTM standards. Concrete constructed to these criteria has a low water-to- -
cement ratio of less than 0.50 and an air entrainment between 3 and 6 percent and
provides a good quality dense concrete with a low permeability, which meets the intent
of ACI 201.2R-77. (Note: Columbia does not specify water-to-cement ratio, however for
massive concrete (sections more than 30 inches in the least dimension) a minimum
slump of 1 inch and a maximum slump.of 3 inches is provided so that the average for all
batches or of the most recent 10 batches tested, whichever is lower, does not exceed 2-
1/2 inches. Water-to-cement ratio is established by tests of trial mixes using the
materials and slump proposed for use. The slump working limit at point of placement
specified in design specification yields concrete with low water-to-cement ratio since the
average slump at the point of placement is less than the working limit, which is the
maximum slump for estimating the quantity of mixing water to be used in the concrete.)

The water control structure’s concrete is not exposed to an aggressive environment and
the design and construction of the concrete is in accordance with accepted ACI
Standards, thereby precluding the aggressive chemical attack and embedded steel
corrosion aglng mechanisms.

Therefore, increase in porosity and permeability, cracking, loss of material (spalling,
scaling)/aggressive chemical attack; and cracking, loss of bond, and loss of material -
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(spalling, scaling)/corrosion of embedded steel are not aging effects requmng
management for the water control structure’ S concrete

The absence of concrete aging effects is conflrmed under the Structures Monitoring
Program.

35622242 Be|ow--Gfade Inaccessible Concrete Areas — Freeze-Thaw

Loss of material (spalling, scaling) and cracking due to freeze-thaw are aging effects
requiring management for concrete components exposed to raw water because the
concrete located in water control structures may become saturated and therefore could
be susceptible to freeze-thaw. Concrete components submerged in raw water
(e.g., spray pond foundation) are not susceptible to freeze-thaw. The Structures
Monitoring Program — Water Control Structures Inspection is credited for monitoring
degradation of the Spray Ponds, Standby Service Water Pump Houses, Circulating
Water Pump House (including circulating water basin), Makeup Water Pump House,
and the cooling tower basins. The Structures Monitoring Program will be enhanced to -
include examination of exposed concrete for age-related degradation when a below-
grade concrete component becomes accessible through excavation.

3522243 Below-Grade Inaccessible Concrete Areas — Expansioh and Reaction
with Aggregate and Leaching of Calcium Hydroxide

Columbia design specifications require that concrete aggregates conform to ASTM C33
and that the potential reactivity of aggregates be acceptable based on testing 'in
accordance with ASTM Standard Test Method for Potential Alkali Reactivity of Cement-
Aggregate Combinations (Mortar-Bar Method) (ASTM C227) or Standard Test Method
for Potential Alkali-Silica Reactivity of Aggregates (Chemical Method) (ASTM C289).

Leaching of calcium hydroxide from reinforced concrete becomes significant only if the
concrete is exposed to flowing water. :

The water control structures are exposed to flowing water, however the design and
construction of the concrete is in accordance with accepted ACl Standards, thereby
precluding the expansion and reaction with aggregate and leaching of calcium
hydroxide aging mechanisms. Groundwater hydraulic pressure is not a concern at
Columbia. Seismic Category | structures and safety-related systems and components
are located above the present groundwater elevation 380 feet msl (mean sea level) and
are not subject to any force effects of buoyancy and static water from this groundwater
elevation. The foundation slab at the bottom of the Standby Service Water Pump
House pump chambers where it intersects the spray pond foundation is at elevation 404
feet 9 inches, which is approximately 24 feet above the groundwater table elevation.
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Therefore, cracking due to expansion and reaction with aggregate, and increase in
porosity and permeability, and loss of strength due to leaching of calcium hydroxide are
not aging effects requiring management for the below-grade concrete structures.

The Structures Monitoring Program — Water Control Structures Inspection is credited for
aging management of these effects and mechanisms for the affected concrete
structures and - structural components, in accordance with the NRC position on
managing concrete, even if the.AMR -did not identify aging effects requiring
management. The Structures Monitoring Program will be enhanced to include
examination of exposed concrete for age-related degradation when a below-grade
concrete component becomes accessible through excavation.

3.5.2.2.25 Cracking due to Stress Corrosion Cracking and Loss of Material due to
Pitting and Crevice Corrosion

No tanks with stainless steel liners are included in the structural reviews for aging
management. Tanks subject to AMR are evaluated with the respective mechanical
systems. ' - o

3.5.2.2.26 Aging of Supports Not Covered by Structures Monitoring Program
(1) Loss of material due to general and pitting corrosion for Groups B2-B5 supports

‘Loss of material due to general and pitting' corrosion for Groups B2-B5 supports is
managed by the Structures Monitoring Program :

(2) Reduction.in concrete anchor capacity due to degradatlon of the surrounding
concrete, for Groups B1-BS5 supports

Cracking due to service-induced vibration or fatigue that causes a reduction in concrete
anchor capacity is not an aging effect requiring management because Columbia
concrete support components are not subject to-significant cyclic loading. Reinforced
concrete components are designed by the strength method per ACI 318 and structural
steel components are designed by the working stress method per American Institute of
Steel Construction (AISC) specification, resulting in good, low cycle fatigue properties.
Failures from high cycle fatigue due to equipment vibration loads are detected early in
plant life and actions would be taken to prevent reoccurrence. At Columbia,
connections for supports of running machinery or other high vibration environmental
applications are designed as a slip-critical connection. Vibratory and rotating equipment
are supported by cast-in-place, through bolted, or grouted-in anchors. Therefore,
cracking due to fatigue at locations of cast-in-place, through bolted, or grouted-in
anchors is not an aging effect requiring management.

The Structures Monitoring Program is credited for aging management of these effects
and mechanisms for the affected concrete structures and structural components, in

- Aging Management Review Results Page 3.5-36 January 2010



Columbia Generating Station
License Renewal Application
Technical Information

accordance with the NRC position on managmg concrete, even if the AMR did not
identify aging effects requiring management. -

(3) Reduction or loss of isolation function due to ‘degradation of vibration isolation
_ elements for Group B4 supports

Vibration isolation elements are not used on Columbia’'s vibratory and rotating -
equipment such as pumps, compressors, or air handling units. However, vibration
isolators are used on certain control panels within skid mounted complex assemblies
such as the diesel engine. These components are treated as sub component
(e.g., panels, - pipe supports, heat exchanger supports, engine anchorages,
. instrumentation supports on the diesel engine skid) to the host component and are
managed as part of the host component during Structures Monitoring Program
inspections. Degradation of vibration isolation elements for Group B4 supports. is
managed by the Structures Monltonng Program.

3.5.2.2.2.7 Cumulative Fatlgue Damage Due to Cyclic Loadlng

Time-limited aging analyses are evaluated in accordance with 10 CFR 54.21(c) as
documented in Section 4. During the process of identifying time-limited aging analyses
in the current licensing basis, no fatigue analyses were identified for component support
members, anchor bolts, or welds for Groups B1.1 B1.2, and B1.3.

3.5.2.2.3 . Quality Assurance for Aging Management of Non safety Related
Components :

Quality Assurance provisions apphcable to I|cense renewal are discussed in Appendix
B, Section B.1.3.

3523 Time-Limited Aging Analyses

The time-limited aging analyses identified below ‘are associated with the Containments,
Structures, and Component Supports commodities. The section of the application that
contains the time-limited aging analysis review results is indicated in parentheses.

‘e Metal Fatigue (Section 4.6, Containment Liner Plate, Metal Containments, and
Penetrations Fatigue Analyses) -

353 Con_CIusions

The Containments, Structures, and Component Supports subject to AMR have been
identified in accordance with the criteria of 10 CFR 54.21. The aging management
- programs selected to manage the effects of aging on structural components and
commodities are identified in the following tables and Section 3.5.2.1. A description of
. the 'aging management programs is provided in Appendix B, along with the
demonstration that the identified aging effects will be managed for the period of
extended operation. :
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Therefore, based on the demonstrations provided in Appendix B, the effects of aging
associated with the Containments, Structures, and Component Supports will be
managed such that there is reasonable assurance that the intended functions will be
maintained consistent with the current licensing basis during the period of extended
operation.
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Table 3.5.1 Summary of Aging Management Programs for Structures and Component Supports

Evaluated in Chapters Il and lll of NUREG-1801

dome, basemat, ring girder,
buttresses, containment (as
applicable)

and inaccessible
concrete areas due

1 to aggressive

chemical attack,
and corrosion of
embedded steel

inaccessible concrete,
an examination of
representative samples
of below-grade
concrete, and periodic
monitoring of -
groundwater, if the
environment is non-

| aggressive. A plant

specific program is to
be evaluated if

“environment is

aggressive.

: . . : ‘ Further
N"f;’ger Component/‘Commodity Aﬁ;‘;ﬂ:’:{:ﬁ]ﬂ Agmggarrm:giment Evaluation Discussion
9 Recommended )
PWR Concrete (Reinforced and Prestressed) and Steel Containments
BWR Concrete and Steel (Mark I, ll, and lll) Containments .
3.5.1-01 | Concrete elements: walls, Aging of accessible | 1Si (IWL) and for Yes, plant- - | The Primary Containment

specific, if the
environment is
aggressive

concrete is not exposed to an
aggressive environment and
the design and construction of
the concrete is in accordance
with accepted AC| Standards,
thereby precluding aggressive
chemical attack and embedded
steel corrosion aging
mechanisms.

Refer to Section 3.5.2.2.1.1 for .
further information.
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Table 3.5.1 Summary of Aging Management Progfam‘s for Structures and Component Supports

* Evaluated in Chapters Il and lll of NUREG-1801

through the period of
extended operation.

. . ' Further
lextr?\rger Component/Commodity Anﬁ:;%::if:;tl Aglngx;?:giment Evaluation Discussion
Recommended _
3.5.1-02 | Concrete elements; All Cracks and Structures Monitoring Yes, if not Not applicable for Columbia.
" distortion due to Program. If a de- within the ‘ .
increased stress watering system is scope of the Columbia does not employ a
levels from relied upon for control applicant’s de-watering system in any of
settlement of settlement, then the | structures the site structures for control of
licensee is to ensure monitoring settlement. The total
proper functioning of . program or a differential settlement
the de-watering system | de-watering experienced in the past 20

system is relied
upon

'via cracked walls or cracked

years is well within the
permissible limits for these
types of structures and no
settlement has manifested itself

foundations, therefore, this’
aging mechanism is not
applicable.

Refer to Section 3.5.2.2.1.2 for
further information.
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Table 3. 5 1 Summary of Aging Management Programs for Structures and Component Supports

Evaluated in Chapters Ii and Iil of NUREG-1801

. . Further
lejt:)nt:er Component/Commodity - _AN?:;%::::;U Agmgrlzll);::g;ment Evaluation Discussion
' Recommended :
3.5.1-03 | Concrete elements: foundation, | Reduction in Structures Monitoring | Yes, if not The Primary Containment base
sub-foundation foundation Program within the foundation slabs are not -

. strength, cracking, | If a de-watering system | scope of the constructed of porous concrete
differential is relied upon for applicant’s below-grade and are not
settlement due to control of erosion of structures subject to flowing water,
erosion of porous cement from porous monitoring thereby precluding these aging
concrete concrete program_or a effects and mechanisms. :
subfoundation subfoundations, then de-watering .

the licensee is to system is relied | Columbia does not employ a

ensure proper upon de-watering system at any of

functioning of the de- . the site structures for control of

watering system settlement or erosion of cement

through the period of - from concrete subfoundations.
A extended operation. '

Refer to Section 3.5.2.2.1.2'for_
further information.
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Further .
Evaluation Discussion
Recommended

- ltem . Aging Effect/ ' Aging Management
Number Component/Commodity Mechanism Programs

3.5.1-04 | Concrete elements: dome, wall, | Reduction of A plant-specific aging Yes, plant- The temperature for the
basemat, ring girder, : strength and management program specific if Primary Containment is
buttresses, containment, modulus of is to be evaluated temperature maintained below 150 °F during
concrete fill-in annulus (as concrete dueto ' _ limits are 1 normal operation, 135 °F bulk
applicable) _elevated ' exceeded average maximum. The area
: temperature 4 ' beneath the RPV is a localized
- : » ' area and has a maximum
temperature limit of 165 °F
which is below the 200 °F
threshold for localized area.

" Piping contained in the Primary
Containment is not in direct
contact with concrete and the
concrete temperature
surrounding hot penetrations
such as the main steam line
penetrations is maintained at
less than or equal to 200 °F.
These are below the threshold
temperatures for these aging
effects to be applicable.

o Refer to Section 3.5.2.2.1.3 for
> : further information. :
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Table 3.5.1 Summary of Aging Management Programs for Structures and Component Supports
Evaluated in Chapters Il and lll of NUREG-1801
. . - . Further
Item / . Aging Effect/ Aging Management - . .
Component/Commodity . Evaluation Discussion
Number| ] _ Mechanism Programs Recommended
3.5.1-05 | Steel elements: Drywell; torus; | Loss of material 1S! (IWE), Yes, if Consistent with NUREG-1801.
drywell head; embedded shell due to general, and10 CFR Part 50, corrosion is
and sand pocket regions; pitting and crevice | AppendixJ. significant for Loss of material due to
drywell support skirt; torus ring | corrosion ‘ inaccessible corrosion in steel elements is
girder; downcomers; liner plate, areas .| managed by the Inservice
ECCS suction header, support Inspection (I1SI) Program — IWE
skirt, region shielded by R and the Appendix J Program.
diaphragm floor, suppression. In addition, loss of material due
chamber (as applicable) to pitting and crevice corrosion
for steel elements exposed to
treated water (i.e., suppression
chamber) is managed by the
BWR Water Chemistry
Program.
Refer to Section 3.5.2.2.1.4 for
. further information.
13.5.1-06 | Steel elements: steel liner, liner | Loss of material I1SI (IWE), and Yes, if - " Not applicable for Columbia.
anchors, integral attachments due to general, 10 CFR Part 50, corrosion is :
pitting and crevice | Appendix J. significant for The Primary Containment is a
corrosion inaccessible GE BWR Mark Il steel
' areas containment design. This table
item pertains to PWR steel
containments and BWR Mark-. III
concrete containments.
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Table 3.5.1 Summary of Aging Management Programs for Structures and Component Supports
Evaluated in Chapters Il and lll of NUREG-1801
: - . Further :
Nl‘lt:’lr::er Component/Commodity : Aﬁ;ﬁ%:ﬁ:&” Agmgmg?aagzment Evaluation Discussion
o Recommended
3.5.1-07 | Prestressed containment Loss of prestress TLAA, evaluated in Yes, TLAA Not applicable for Columbia.
tendons due to relaxation, _accordance with -
shrinkage, creep, 10 CFR 54.21(c) The Primary Containment is a
and elevated GE BWR Mark Il steel
temperature containment design. There are
no prestressed tendons
associated with the Primary
Containment design.
Refer to Section 3.5.2.2.1.5 for
o further information.
3.5.1-08 | Steel and stainless steel Cumulative fatigue | TLAA, evaluated in Yes, TLAA TLAAs are evaluated in
elements: vent line, vent damage (CLB accordance with accordance with
header, vent line bellows; fatigue analysis 10 CFR 54.21(c) 10 CFR 54.21(c) as
downcomers exists) documented in Section 4.
Fatigue TLAAs are evaluated
as documented in Section 4.6.
Refer to Section 3.5.2.2.1.6 for
further information.
3.5.1-09 | Steel, stainless steel elements, | Cumulative fatigue | TLAA, evaluated in Yes, TLAA TLAAs are evaluated in
dissimilar metal welds: damage (CLB accordance with accordance with
penetration sleeves,’ fatigue analysis 10 CFR 54.21(¢c). - 10 CFR 54.21(c) as
penetration bellows; “exists) - documented in Section 4.
suppression pool shell, Fatigue TLAAs are evaluated
unbraced downcomers as documented in Section 4.6.
Refer to Section 3.5.2.2.1.6 for
further information.
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Table 3.5.1 Summary of Aging Management Programs for Structures and Component Supports
Evaluated in-Chapters l and lll of NUREG-1801 :

; . Further
item . Aging Effect/ - Aging Management . - . L
Component/Commodity e Evaluation Discussion
Number Mechanism Programs Recommended .
3.5.1-10 | Stainless steel penetration Cracking due to IS {WE) and : Yes, detection | Not applicable for Columbia.
’ sleeves, penetration bellows, stress corrosion 10 CFR Part 50, of aging effects .
| dissimilar metal welds cracking’ Appendix J, and is to be The primary containment

additional appropriate ~ | evaluated penetrations are of welded
examinations/evaluatio . steel construction without
ns for bellows : : .| expansion bellows, gaskets, or
assemblies and ‘ : sealing compounds and are an
dissimilar metal welds. integral part of the construction.

The penetration sleeves, vent
headers and downcomers are
fabricated from carbon steel.

_ . A review of Columbia operating
. o ' ' ' experience indicates that

' . cracking due to SCC has not
been a concern for steel
containment pressure
boundary. Cracking due to
SCC is not applicable for the
primary containment pressure
boundaries. .

Refer to Section 3.5.2.2.1.7 for
further information.
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Evaluated in Chapters Il and lll of NUREG-1801

stress corrosion
cracking

10 CFR Part 50,
Appendix J, and -
additional appropriate
examination/evaluation
for bellows assemblies
and dissimilar metal
welds. N

, . . - Further
item . . Aging Effect/ Aging Management o . .
Number Component/Commodity Mechanism Programs Evaluation Discussion
: , _ Recommended
3.5.1-11 | Stainless steel vent line bellows | Cracking due to ISI (IWE) and Yes, detection | Not applicable for Columbia.

of aging effects
is to be
evaluated

" no stainless steel vent line

The Primary Containment is a
GE BWR Mark Il steel
containment design. ‘There are

bellows associated with the
Primary Containment design.

Refer to Section 3.5.2.2.1.7 for
further information.
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Table 3.5.1 Summary of Aging Management Programs for Structures and Component Supports
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: . ; AL Further )
Nlljt:\nt:er Component/Commodity Anﬁ’:::a::ifse;ﬂ Aglnlg:’x;?:g]iment Evaluation Discussion
' Recommended
3.5.1-12 | Steel, stainless steel elements, | Cracking due to 1SI (IWE) and Yes, detection | Not applicable for Columbia.
dissimilar metal welds: cyclic loading 10 CFR Part 50, of aging effects ' _
penetration sleeves, Appendix J, and “is to be Columbia penetrations do not
penetration bellows; supplemented to detect | evaluated use expansion bellows and
. suppression pool shell, _ fine cracks penetration sleeves are

unbraced downcomers , : _ | fabricated of carbon steel.

The AMR, as supported by
operating experience,
concluded that cyclic loading
from plant heatups and
cooldowns, containment
“testing, and from system
vibration was very low or limited
in numbers of cycles; therefore,
additional methods of detecting
postulated cracking are not
warranted. This aging effect
and mechanism is not
applicable.

Refer to Section 3.5.2.2.1.8 for
further information.
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Table 3.5.1 Summary of Aging Management Programs for Structures and Component Supports
Evaluated in Chapters Il and Ill of NUREG-1801
. . Further - :
Nllxtr?]rger .Component/Commodity Aﬁ;’;ﬂfgzﬁlﬂ Agln%rl\(ll);::g':ment Evaluation Discussion
_ Recommended
3.5.1-13 | Steel, stainless steel elements, | Cracking due to ISI (IWE) and - Yes, detection | Not applicable for Columbia.
dissimilar metal welds: torus; cyclic loading 10 CFR Part 50, of aging effects '
vent line; vent header; vent line | Appendix J, and is to be The AMR, as supported by
bellows; downcomers “supplemented to detect | evaluated operating experience,
' fine cracks : concluded that cyclic loading
: from plant heatups and
cooldowns, containment
testing, and from system
vibration was very low or limited
in numbers of cycles; therefore,
additional methods of detecting
postulated cracking are not -
warranted. This aging effect
and mechanism is not
applicable.
N Refer to Section 3.5.2.2.1.8 for
further information. :
3.5.1-14 | Concrete elements: dome, wall, | Loss of material ISI (IWL). Evaluation is | Yes, for Not applicable for Columbia.
| basemat ring girder, buttresses, | (Scaling, cracking, . | needed for plants that | inaccessible
containment (as applicable) and spalling) due to | are located in moderate | areas of plants | The Primary Containment is a
: - freeze-thaw to severe weathering located in GE BWR Mark Il steel
conditions (weathering | moderate to containment design located
index >100 day-inch/yr) | severe | within the Reactor Building.
(NUREG-1557). weathering - This aging effect and
conditions mechanism is not applicable.
Refer to Section 3.5.2.2.1.9 for
further information.

Aging Management Review Results

Page 3.5-48

January 2010



Columbia Generating Station

License Renewal Application
Technical Information

Table 3.5.1 Summary‘of Aging Management Programs for Structures and Component Supports

Evaluated in Chapters Il and Il of NUREG-1801

permeability due to

| leaching of calcium

hydroxide

recommendations in
ACI 201.2R.

' X . : Further :
ltem . Aging Effect/ Aging Management . . .
Component/Commodity - . Evaluation Discussion
Number Mechanism Prog(ams Recommended _
3:5.1-156 | Concrete elements: walls, Cracking due to ISI (IWL) for accessible | Yes, if concrete | The design and construction of
dome, basemat, ring girder, expansion and areas. None for was not “the Columbia concrete is in
buttresses, containment, reaction with inaccessible areas if constructed as | accordance with accepted ACI
concrete fill-in annulus (as aggregate; concrete was stated for Standards. :
applicable) increase in constructed in inaccessible :
porosity, accordance with the areas Cracking due to expansion and

reaction with aggregate, and
increase in porosity and
permeability due to leaching of
calcium hydroxide are not aging
effects requiring management
for the Primary Containment
concrete components.

The absence of concrete aging
effects is.confirmed under the
Structures Monitoring Program.

Refer to Section 3.5.2.2.1.10
for further information.
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Item
Number

Componenthommddity

Aging Effect/
‘Mechanism

Aging Management
Programs

Further
Evaluation
Recommended

Discussion

3.5.1-16

Seals, gaskets, and moisture
barriers '

Loss of sealing and
leakage through
containment due to
deterioration of
joint seals, gaskets,
and moisture
barriers (caulking,
flashing, and other
sealants)

ISI (IWE) and
10 CFR Part 50,
Appendix J

No

_containment vessel and to the

Consistent with NUREG-1801.

The subject aging effects are a
result of cracking and change in
material properties. Seals and
gaskets for personnel airlock,
equipment hatch and CRD
hatch are evaluated with the
host component. See ltem
Number 3.5.1-17.

The Inservice Inspection (I1SI)
Program - IWE and the
Appendix J Program are used
to manage the aging effects of
cracking and change in material
properties which result in loss
of sealing and leakage through
containment.

The drywell fioor peripheral
seal is made of stainless steel
and is welded to the primary

underside of the circular
closure girder embedded in the
drywell floor. There are no
elastomeric moisture barrier
seals in the drywell floor
design.
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- Table 3.5.1 Summary of Aging Management Programs for Structures and Component Supports :
: ' Evaluated in Chapters Il and [l of NUREG-1801
. . Further
Item . . Aging Effect/ Aging Management N . .
Component/Commodity . Evaluation Discussion
Number Mechanism Programs Recommended

3.5.1-17 | Personnel airlock, equipment Loss of leak 10 CFR Part 50, No . Consistent with NUREG-1801.

: hatch and CRD hatch locks, tightness in closed | Appendix J and Piant _
hinges, and closure position due to Technical Locks, hinges and closure
mechanisms mechanical wear of | Specifications mechanisms are evaluated with

locks, hinges and : the host component. The
closure ‘ personnel airlock, equipment
mechanisms hatch and CRD removal hatch
‘are managed by the Inservice
Inspection (I1SI) Program - IWE
and the Appendix J Program.
Plant Technical Specification
ensures that access airlocks
‘ maintain leak tightness in the
. . _ closed position. _
3.5.1-18 | Steel penetration sleeves and Loss of material ISI (IWE) and No Consistent with NUREG-1801.
dissimilar metal welds; due to general, 10 CFR Part 50, . ' ' . :
personnel airlock, equipment pitting, and crevice | Appendix J. The listed components are
hatch and CRD hatch corrosion managed by the Inservice
' ‘ Inspection (ISI) Program - IWE
and the Appendix J Program.
3.5.1-19 ¢ Steel elements: stainless steel Cracking due to IS (IWE) and No . -} Not applicable for Columbia.
- suppression chamber shell stress corrosion 10 CFR Part 50, :
(inner surface) cracking Appendix J The Primary Containment is a
GE BWR Mark |l steel
containment design. The
suppression chamber is
constructed of carbon steel.
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Table 3.5.1 Summary of Aging Management Programs for Structures and Component Supports
Evaluated in Chapters Il and lll of NUREG-1801
. o - Further
anxt;rger Component/Commodity . Alv?:;%::if:;u Aglngrl\cll,;r::r?;ment Evaluation Discussion
N : Recommended
3.5.1-20 | Steel elements: suppression Loss of material 1S1 (IWE) and No Not applicable for Columbia.
chamber liner (interior surface) | due to general, 10 CFR Part 50, _ ‘
' pitting, and crevice | Appendix J The Primary Containment is a
corrosion : GE BWR Mark Il steel
containment design. This table
item pertains to BWR Mark |
and BWR Mark Il concrete
. containments.
3.5.1-21 | Steel elements: drywell head Fretting or lock up ISI (IWE). No Columbia’s plant operating
and downcomer pipes due to mechanical : : experience has not identified
: wear fretting or lock up due to
mechanical wear for the drywell
head and downcomer pipes.

_ The-downcomer pipes are
embedded in and suppoited by
the reinforced concrete slab of
the drywell floor.

3.5.1-22 | Prestressed containment: Loss of material ISI (IWL) No . Not applicable for Columbia.
tendons and anchorage due to corrosion ' :
components _Columbia is not a prestressed
: containment. There are no
tendons associated with the
Primary Containment design.
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: - ' . Further
Nlljtr(:llger Component/Commodity A“ﬁ;?:g aEnfifse;tl Aglngmg:\:g‘zment R Evaluation Discussion
ecommended
3.5.1-23 | All Groups except Group 6: Cracking, loss of Structures Monitoring Yes, if not The Structures Monitoring
' interior and above grade bond, and loss of Program within the - Program is credited for aging
exterior concrete- material (spalling, scope of the management of these effects
scaling) due to applicant’s and mechanisms for the
corrosion of structures affected concrete structural
embedded steel monitoring components, in accordance
' program with the current NRC position,
even if the AMR did not identify
aging effects requiring
) management.
Refer to Section 3.5.2.2.2.1 for
further information.
3.5.1-24 | All Groups except Group 6: Increase in porosity | Structures Monitoring Yes, if not The Structures Monitoring
interior and above grade and permeability, Program within the Program is credited for aging
exterior concrete cracking, loss of scope of the management of these effects
material (spalling, applicant’s and mechanisms for the
scaling) due to structures affected concrete structural
aggressive monitoring components, in accordance
chemical attack program with the current NRC position,

“management.

even if the AMR did not identify
aging effects requiring

Refer to Section 3.5.2.2.2.1 for
further information.
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Evaluated in Chapters Il and lil of NUREG-1801

provisions to address
protective coating
monitoring and
maintenance.

. . Further
N Item Component/Commodity Aging Effectl Aging Management Evaluation Discussion
umber Mechanism Programs R
ecommended
3.5.1-25} All Groups except Group 6: Loss of material Structures Monitoring Yes, if not Consistent with NUREG-1801.
steel components: all structural | due to corrosion Program. If protective within the
steel coatings are relied scope of the The Structures Monitoring
upon to manage the applicant’s Program is credited for aging
effects of aging, the structures management of this aging
structures monitoring monitoring effect and mechanism. The
program is to include program effect of coating debris on

6.1.2). Containment coatings

ECCS pump suction strainers
has been evaluated to have no
safety impact on strainer
operation (see FSAR Section

are subject to ongoing
oversight that addresses their
current status and will continue
to address their status over the
period of license renewal.

Protective coatings are not
relied upon to manage the
effects of aging at Columbia.

Refer to Section 3.5.2.2.2.1 for
further information.
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for inaccessible
areas of plants
focated in’
moderate to
severe
weathering
conditions

. . : . Further
N Item - Component/Commodity Aging Effectl ‘ Aging Management Evaluation Discussion .
umber . . Mechanism Programs R :
o ' ecommended
3.5.1-26 | All Groups except Group 6: Loss of material Structures Monitoring - | Yes, if not The Structures Monitoring
accessible and inaccessible (spaiiing, scaiing) ‘| Program. Evaiuation is | within the Program is credited for aging
concrete: foundation and cracking due needed for plants that scope of the management of these effects
to freeze-thaw are located in moderate | applicant’s and mechanisms for the
' to severe weathering structures affected concrete structural
conditions (weathering | monitoring components, in accordance
index >100 day-inch/yr) | program with the current NRC position,
(NUREG-1557). - : even if the AMR did not identify
aging effects requiring
management.
Or Refer to Section 3.5.2.2.2.1 for

further information. _

Refer to Section 3.5.2.2.2.2.1
for further information.
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. . ; Further '
Nll.lt:‘lrser Component/Commodity Aﬁ;gﬁ:::;ﬂ Agmg:\gg:\aag;ment Evaluation Discussion
Recommended
3.5.1-27 | All Groups except Group 6: Cracking due to Structures Monitoring Yes, if not The Structures Monitoring
accessible and inaccessible expansion due to Program. within the Program is credited for aging
interior/exterior concrete reaction with None for inaccessible scope of the management of these effects
: aggregates areas if concrete was applicant's and mechanisms for the
constructed in structures affected concrete structural
accordance with the monitoring components, in accordance
recommendations in program with the current NRC position,

ACI 201.2R-77. even if the AMR did not identify
aging effects requiring
management.

Refer to Section 3.5.2.2.2.1 for
further information.
Or
concrete was The design and construction of
not constructed | the Columbia concrete is in
as stated for accordance with accepted ACI
inaccessible Standards, thereby precluding
areas the reaction with aggregates
‘aging mechanism,
Refer to Section 3.5.2.2.2.2.2
for further information.
Aging Management Review Results Page 3.5-56 January 2010



Columbia Generating Station
License Renewal Application
Technical Information

Tablé 3.5.1 Summary of Aging Management Programs for Structures and Component Supports
- Evaluated in Chapters Il and Il of NUREG-1801

the de-watering system
through the period of
extended operation.

Or
a de-watering

system is relied
upon

: A . Further
Ntlxtr?:lr;er Component/Commodity ' AI\Igltler(I:?\aEl:if::l:'lu Aglngm;::g‘esment R Evaluation Discussion
ecommended
3.5.1-28 | Groups 1-3, 5-9: All Cracks and Structures Monitoring Yes, if not The Structures Monitoring
distortion due to Program. if a de- within the Program is credited for aging
increased stress watering system is scope of the management of these effects.
levels from relied upon for control applicant’s and mechanisms for the -
settlement of settlement, then the structures affected concrete structural
’ licensee is to ensure monitoring components, in accordance
proper functioning of program with the current NRC position,

even if the AMR did not identify
aging effects requiring
management.

Refer to Section 3.5.2.2.2.1 for
further information.

Columbia does not employ a
de-watering system at any of
the site structures for control of
settlement.

Refer to Section 3.5.2.2.2.2.3
for further information.

N
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. . Further
Item . . Aging Effect/ Aging Management " . .
- Component/Commodity . , Evaluation Discussion
Nymber Mechanism ‘ »Programs Recommended
3.5.1-29 | Groups 1-3, 5-9: foundation Reduction in Structures Monitoring Yes; if not Not applicable for Columbia.
’ foundation Program. If a de- within the
strength, cracking, | watering system is scope of the- The concrete foundations at
differential relied upon for control applicant’s Columbia are not constructed
/ | settlement due to of settlement, then the structures with porous concrete and are
- erosion of porous licensee is to ensure monitoring not subject to flowing water.
concrete proper functioning of program
subfoundation the de-watering system Refer to Section 3.5.2.2.2.1 for
' through the period of further information.
extended operation.
- Or.

a de-watering
system is relied
upon ‘

Columbia does not employ a
de-watering system at any of
the site structures for control of
settlement.

Refer to Section 3.5.2.2.2.1 for -
further information.

Aging Management Review Results

Page 3.5-58

January 2010



Columbia Generating Station,
License Renewal Application
Technical Information
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Evaluated in Chapters It and 1ll of NUREG-1801

. : X Further |
Nlljtrirtr:er ComponenﬂCommodity Aﬁéﬁ%:ﬁ:ﬁlﬂ Agmg:\g;rr\:g‘zment R Evaluation Discussion
. . ecommended
3.5.1-30 | Group 4: Radial beam seats in | Lock-up due to ISI (IWF) or Structures | Yes, if not ‘Aging degradations of supports
BWR drywell; RPV support wear monitoring Program within the designed with or without sliding
shoes for PWR with nozzle scope of ISl or | connections are managed by
_supports; Steam generator structures the Inservice Inspection (IS}
supports monitoring Program — IWF and the
program Structures Monitoring Program.

-further information.

The inspection criteria for
supports within the programs.
effectively envelope
misalignment and accumulation
of debris.

Lubrite material resists
deformation, has a low
coefficient of friction, resists
softening at elevated
temperatures, absorbs grit and
abrasive particles, is not
susceptible to corrosion, -
withstands high intensities of
radiation, and will not score or
mar. The Lubrite lubricants
used in nuclear applications are
designed for the environments |
to which they are exposed.
There are no known aging
effects that would lead to a loss
of intended function.

Refer to Section 3.5.2.2.2.1 for
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grade and foundation

scaling)/
aggressive
chemical attack;
Cracking, loss of
bond, and loss of
material (spalling,
scaling)/corrosion
of embedded steel

grade concrete, and
periodic monitoring of
groundwater, if the
environment is non-
aggressive. A plant
specific program is to
be evaluated if
environmentis .
aggressive.

. . : ) Further :
Ntllt;l:)‘er Component/Commodity Anﬁ:;%aE:if:;tl Agmg:\g;::r?;ment Evaluation Discussion
_ Recommended
3.5.1-31 | Groups 1-3, 5, 7-9: below- Increase in porosity | Structures Monitoring Yes, plant- The Structures Monitoring
grade concrete components, and permeability, Program; Examination specific, if Program is credited for aging
such as exterior walls below cracking, loss of of representative environment is | management of these effects
material (spalling, samples of below- aggressive and mechanisms for the

| raw water pH, chlorides, and

affected concrete structural
components, in accordance
with the current NRC position,
even if the AMR did not identify
aging effects requiring -
management. The Structures
Monitoring Program will include
review of site ground water and

sulfates in order to validate that
the below-grade environment
remains non-aggressive during
the period of extended
operation and will include
examination of exposed
concrete for age-related
degradation when a below-
grade concrete component .
becomes accessible through
excavation.

Refer to Section 3.5.2.2.2.2.4'
for further information.
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: Evaluated in Chapters Il and lll of NUREG-1801 ”
. ; A Further
anjtr‘::::er Component/Commodity Anﬁ;%fnfif:;ﬂ Aglngrl\:l) ;l::'?;ment Evaluation Discussion
: Recommended '
3.5.1-32 | Groups 1-3, 5, 7-9: exterior Increase in porosity | Structures monitoring Yes, -if concrete | The design and construction of
above and below grade and permeability, ‘Program for accessibie | was not - | the Columbia concrete is in
reinforced concrete foundations | and loss of areas. None for constructed as | accordance with accepted ACI
: strength due to - | inaccessible areas if | stated for Standards, thereby precluding
leaching of calcium | concrete was inaccessible the leaching of calcium
hydroxide constructed in areas hydroxide aging mechanism.
accordance with the ' _
recommendations in Columbia concrete is not
ACI 201.2R-77. o exposed to flowing water or
. ' - groundwater hydraulic
pressure, therefore, these
aging effects and mechanisms
: do not require management for
the below-grade inaccessible
concrete structural
components.
Refer to Section 3.5.2.2.2.2.5
for further information.
3.5.1-33 | Groups 1-5: concrete Reduction of A plant-specific aging Yes, plant- Columbia in-scope concrete
, strength and management program specific if . structures and concrete
modulus of is to be evaluated. temperature components are not exposed to
concrete due to - | limits are temperature limits associated
elevated exceeded with aging degradation due to
temperature : elevated temperature.
Refer to Section 3.5.2.2.2.3 for
further information.
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material due to
aggressive
chemical attack;
cracking, loss of
bond, loss of
material due to
corrosion of
embedded steel

of Engineers dam
inspections and
maintenance programs
and for inaccessible
concrete, an
examination of
representative samples
of below-grade
concrete, and periodic
monitoring of
groundwater, if the
environment is non-
aggressive. A plant
specific program is to
be evaluated if
environment is
aggressive.

, . . ‘ o Further
lext;nt:er Component/Commodity Aﬁ:;%;g:;u Aglngxa?:g‘zment Evaluation - Discussion
‘ ar Recommended i
3.5.1-34 | Group 6: . Increase in porosity | Inspection of Water- Yes, plant- The Columbia Group 6
Concrete; and permeability, Control Structures or specific if structures concrete is not -
all cracking, loss of FERC/US Army Corps | environment is | exposed to an aggressive

aggressive

- effects is confirmed under the

environment and the design
and construction of the
concrete is in accordance with
accepted ACI Standards,
thereby precluding aggressive
chemical attack and embedded
steel corrosion aging
mechanisms.

The absence of concrete aging

Structures Monitoring Program
— Water Control Structures
Inspection.

Columbia is not committed to
Regulatory Guide (RG) 1.127,
Inspection of Water-Control
Structures Associated with
Nuclear Power Plants. The
Structures Monitoring Program
encompasses and implements
the Water Control Structures
Inspection.

Refer to Section 3.5.2.2.2.4.1
for further information.

Aging Management Review Results

Page 3.5-62

January 2010



Columbia Generating Station
License Renewal Application
Technical Information

" Table 3.5.1 Summary of Aging Management Programs for Structures and Component Supports

Evaluated in Chapters Il and Ill of NUREG-1801"

located in moderate to
severe weathering

conditions (weathering

index >100 day-inch/yr)
(NUREG-1557).

. . C Further p
Ntlxt:':ger - Component/Commodity Aﬂ;’éﬂfg:;ﬂ Agmgm;?aaazment Evaluation Discussion
’ , v Recommended
3.5.1-35 | Group 6: exterior above and Loss of material Inspection of Water- Yes, for The Structures Monitoring
below grade concrete (spalling, scaiing) Controi Structures or inaccessibie Program — Water Control
foundation and cracking due FERC/US Army Corps | areas of plants | Structures Inspection is
' to freeze-thaw of Engineers dam located in credited for aging management
inspections and moderate to and includes the 10 elements
maintenance programs. | severe evaluation for the NUREG-1801
Evaluation is needed weathering X1.87 aging management
for plants that are conditions ’

"Refer to Section 3.5.2.2.2.4.2

program. -

Columbia is not committed to -
Regulatory Guide (RG) 1.127,
Inspection of Water-Control
Structures Associated with'
Nuclear Power-Plants. The
Structures Monitoring Program
encompasses and implements
the Water Control Structures
Inspection.

Loss of material (spalling,
scaling) and cracking due to
freeze-thaw are aging effects
requiring management for
concrete components exposed
to raw water because the
concrete may become -
saturated and therefore could -
be susceptible to freeze-thaw.

for further information.

Aging Management Review Results

" Page 3.5-63

“January 2010



~ Columbia Generating Station
License Renewal Application
Technical Information

Table 3.5.1 Summary of Aging Management Programs for Structures and Component Supports

Evaluated in Chapters Il and lll of NUREG-1801

None for inaccessible
areas if concrete was
constructed in ‘
accordance with the
recommendations in
ACI 201.2R-77.

maintenance programs.

. . Further :
Nlllt:lrger Component/Commodity AN?:;%::::;U Aglngx;rrl:r%zment R Evaluation Discussion
, ecommended
3.5.1-36 | Group 6: all accessible/ Cracking due to Accessible areas: Yes, if concrete | The design and construction of
inaccessible reinforced expansion/ reaction | Inspection of Water- was not the Columbia concrete is in
concrete with aggregates Control Structures or constructed as | accordance with accepted ACI
FERC/US Army Corps | stated for Standards, thereby precluding
of Engineers dam inaccessible the expansion and reaction with
inspections and areas

aggregate aging mechanism. .

The absence of concrete aging
effects is confirmed under the
Structures Monitoring Program
~ Water Control Structures
Inspection. The Structures
Monitoring Program includes
the 10 elements evaluation for
the NUREG-1801 XI.S7 aging
management program.

Columbia is not committed to
Regulatory Guide (RG) 1.127,
Inspection of Water-Control
Structures Associated with
Nuclear Power Plants. The
Structures Monitoring Program
encompasses and implements
the Water Control Structures
Inspection.

Refer to Section 3.5.2.2.2.4.3
for further information.
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maintenance programs.
None for inaccessible
areas if concrete was
constructed in
accordance with the
recommendations in
ACl 201.2R-77.

. . : . . : Further
N(:tr?::er Component/Commodity Apv?:;?)aEnfif:;t/ Aglngrl\gg:\:g;ment Evaluation Discussion
_ - Recommended

3.5.1-37 | Group 6: exterior above and. Increase in porosity | For accessible areas, Yes, if concrete | The design and construction of
below grade reinforced and permeability, inspection of Water- was hot ' the Columbia concrete is in
concrete foundation interior | loss of strength Control Structures or constructed as | accordance with accepted ACI
slab due to leaching of | FERC/US Army Corps | stated for Standards, thereby precluding

' calcium hydroxide | of Engineers dam inaccessible leaching of calcium hydroxide .
inspections and_ ‘areas aging mechanisms.

‘| The absence of concrete aging

effects is confirmed under the
Structures Monitoring Program
— Water Control Structures
Inspection. The Structures
Monitoring Program includes

‘| the 10 elements evaluation for

the NUREG-1801 XI.§7 aging
management program,

Columbia is not committed to
Regulatory Guide (RG) 1.127,
Inspection of Water-Control
Structures Associated with
Nuclear Power Plants. The
Structures Monitoring Program
encompasses and implements
the Water Control Structures
Inspection. "

Refer to Section 3.5.2.2.2.4.3
for further information.
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. . Further :
N’llxt;?er Component/Commodity Anﬁ:;g:‘fif:;ﬂ Aglngrl\‘ll)grri:rg;ment Evaluation Discussion
: : : Recommended '
3.5.1-38 | Groups 7, 8: Tank liners Cracking due to A plant-specific aging Yes, plant No tanks with stainless steel
: ' stress corrosion. management program specific liners are included in the
cracking; loss of is to be evaluated : structural AMRs. Tanks subject
material due to ‘| to AMR are evaluated with their
pitting and crevice respective mechanical systems.
corrosion :
Refer to Section 3.5.2.2.2.5 for
further information.
3.5.1-39 | Support members; welds; Loss of material Structures Monltorlng Yes, if not - Consistent with NUREG-1801.
’ bolted connections; support due to general and | Program within the .
anchorage to building structure | pitting corrosion : " scope of the Loss of material due to general
: applicant’s and pitting corrosion for Groups
structures B2-B5 supports is managed by
monitoring the Structures Monitoring
program Program.

Refer to Section 3.5.2.2.2.6 for
further information.
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. A . Further
Item . Aging Effect/ Aging Management . . .
Component/Commodity . Evaluation Discussion
Number| . o Mechanism Programs Recommended | _ S
3.5.1-40 | Building concrete at locations of | Reduction in ‘Structures Monitoring Yes, if not The Structures Monitoring
expansion and grouted concrete anchor Program -within the Program is credited for aging
anchors; grout pads for support | capacity due to ' scope of the management of these effects
base plates ‘ local concrete applicant’s and mechanisms for the
: degradation/ structures affected concrete structural
- service-induced monitoring components, in accordance
cracking or other program with the current NRC position,
concrete aging even if the AMR did not identify
mechanisms ,aging effects requiring '
management.
Refer to Section 3.5.2.2.2.6 for
further information.

™
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: . . Further
N Item Component/Commodity Aging Effect/ Aging Management Evaluation Discussion
umber , : Mechanism Programs R
ecommended

3.5.1-41 | Vibration isolation elements’ Reduction or loss Structures Monltonng Yes, if not Degradation of vibration
of isolation Program within the isolation elements for Group B4
function/radiation : scope of the supports is managed by the

| hardening, applicant’s Structures Monitoring Program.

temperature, structures . .
humidity, sustained | monitoring | Vibration isolation elements are
vibratory loading program not used on Columbia’s

equipment such as pumps,
compressors, or air handling

vibratory and rotating

units. However, vibration
isolators are used on certain
control panels within skid
mounted complex assemblies
such as the diesel engine.
These components are treated
as sub component to the host
component and are managed
as part of the host component
during Structures Monitoring.
Program inspections.

Refer to Section 3.5.2.2.2.6 for
further information.
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3.5.1-43

block walls

restraint shrinkage,
creep, and
aggressive
environment

L ; : Further
item . - Aging Effect/ Aging Management o . .
Number Component/Commodity Mechanism Programs Evaluation Discussion
_ . Recommended _
3.5.1-42 | Groups B1.1, B1.2, and B1.3: Cumulative fatigue | TLAA, evaluated in Yes, TLAA No fatigue analyses were
support members: anchor bolts, | damage (CLB accordance with : | identified for componerit
welds fatigue analysis 10 CFR 54.21(c) support members, anchor bolts,
exists) and welds for Groups B1.1,
B1.2, and B1.3’.
Refer to Section 3.5.2.2.2.7 for
further information.
Groups 1-3, 5, 6: all masonry Cracking due to Masonry Wall Program | No Masonry block walls are

managed by the Structures
Monitoring Program — Masonry
Wall Inspection. The
Structures Monitoring Program
includes the 10 elements
evaluation for the NUREG-1801

. XI.S5 aging management

program.

Masonry block walls with a fire

-| barrier intended function are

also managed by the Fire
Protection Program.

The Structures Monitoring
Program encompasses and
implements the Masonry Wall
Inspection. i
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gaskets, and moisture barriers

to deterioration of
seals, gaskets, and
moisture barriers
(caulking, flashing,
and other sealants)

Program

. ‘ . . Further .
Item Component/Commodity Aging Ef.feCt/ Aging Management . Evaluation Discussion
Number Mechanism Programs .
: _ ) Recommended »
3.5.1-44 | Group 6 elastomer seals, Loss of sealing due | Structures Monitoring No Consistent with NUREG-1801.

Elastomeric components for
Groups 1-3, 5, 6 structures are
managed by the Structures
Monitoring Program.

Seals with a fire barrier

intended function are managed

by the Fire Protection Program.
See ltem Number 3.3.1-61.

Loss of sealing is not an aging
effect, but rather a '
consequence of elastomer
degradation. Loss of sealing
may be caused by cracking or
change in material properties
aging effects for elastomeric
material.
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- . - Further

Nn:t;r;)‘er Component/Commodity Aw?:;gfnfif:;ﬂ Agmgrllll);:l:gzment Evaluation ) Discussion

v Recommended ' :

3.5.1-45 | Group 6: exterior above and . | Loss of material | Inspection of Water- | No Loss of material due to

| below grade concrete due to abrasion, - [ Controi Structures or : abrasion or cavitation is not an
foundation; interior slab cavitation - | FERC/US Army Corps aging effect requiring

of Engineers dam ‘ management for concrete
inspections and components exposed to raw
maintenance . water because the Spray Pond

water does not contain abrasive
material and flow velocity in
water control structures is less
than the cavitation threshold.

The absence of concrete aging
effects is confirmed under the
“Structures Monitoring Program

— Water Control Structures
Inspection . The Structures
Monitoring Program includes .
| the 10 elements evaluation for
the NUREG-1801 XI.S7 aging
management program.

Columbia is not committed to
Regulatory Guide (RG) 1.127,
Inspection of Water-Control

-~ ’ , Structures Associated with

' Nuclear Power Plants. The
Structures Monitoring Program
encompasses and implements:
the Water Control Structures
Inspection.

=
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Further
Evaluation | Discussion
Recommended :

Item
Number

Aging Effect/ Aging Management

Component/Commodity Mechanism Programs

3.5.1-46 | Group 5: Fuel pool liners Cracking due to Water Chemistry and No ’ Consistent with NUREG-1801.
stress corrosion monitoring of spent fuel ' "
cracking; loss of pool water level in , Loss of material is managed by
material due to accordance with i the BWR Water Chemistry
pitting and crevice | technical specifications Program, monitoring of spent
corrosion _ and leakage from the fuel pool water level in
leak chase channels. accordance with Technical
‘Specifications, and monitoring
of leak chase channels. The
leak chase channels are
designed to permit free gravity
drainage to the radioactive
drain system, the flow of which
is monitored via operator
rounds under the CLB as stated
in FSAR Section 8.1.2.2.2.

Cracking due to SCC is not an
aging effect requiring
management because SCC
occurs through the combination
of high stress (both applied and
residual tensile stresses), a

’ corrosive environment and
temperature, which are not
found in the spent fuel pool.
The spent fuel pool water
.temperature is below the 140°F
threshold during normal
operation.
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members

due to general
(steel only), pitting
and crevice
corrosion

Control Structures or
FERC/US Army Corps
of Engineers dam -
inspections and
maintenance. If .
protective coatings are
relied upon to manage
aging, protective
coating monitoring and
maintenance provisions
should be included.

. : U Further :
Item . Aging Effect/ . Aging Management - s
Component/Commodity . Evaluation Discussion
Number o . Mechanism _ Programs Recommended )
3.5.147 | Group 6: all metal structural Loss of material Inspection of Water- No Metal structural components

Columbia is not committed to

‘Inspection of Water-Control

within Group 8 structures are
managed by the Structures
Monitoring Program — Water
Control Structures Inspection.
The Structures Monitoring
Program includes the 10
elements evaluation for the
NUREG-1801 XI1.S7 aging
management program. -

Regulatory Guide (RG) 1.127,

Structures Associated with
Nuclear Power Plants. The
Structures Monitoring Program
encompasses and implements
the Water Control Structures
Inspection.

ASME metal structural
components associated with
Group 6 structures are
managed by the Inservice
inspection (IS1) Program — IWF.

Aging Management Review Results

Page 3.5-73

January 2010



Columbia Generating Station
License Renewal Application
Technical Information

Table 3.5.1 Summary of Aging Management Programs for Structures and Component Supports

Evaluated in Chapters Il and Il of NUREG-1801

: i . Further :
Item . Aging Effect/ Aging Management < . -
Number Component/Commodity Mechanism Programs Evaluation Discussion
) Recommended
3.5.1-48 | Group 6: earthen water control | Loss of material, ‘Inspection of Water- | No Not applicable for Columbia.

structures - dams,
embankments, reservoirs,
channels, canals, and ponds

loss of form due to
erosion,
settlement,
sedimentation,
frost action, waves,
currents, surface
runoff, seepage

Control Structures or
FERC/US Army Corps
of Engineers dam
inspections and
maintenance programs

There are no earthen structures
associated with the standby
Service Water Pump House or
the Spray Pond.

Under the current licensing
bases the Spray Pond includes
a 6-inch sedimentation
allowance for water inventory
considerations. This allowance
includes all forms of
accumulation, such as dust, silt,
or volcanic ash. The spray
ponds are cleaned whenever
the sedimentation reaches 3
inches, which ensures
adequate water supply even in
the event of a design basis
ashfall. )
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: . A i ‘ ' Further
Item . Aging Effect/ Aging Management - . .
Component/Commodity . Evaluation Discussion
N