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January 28, 2011
G02-11-025

- U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555-0001

Subject: COLUMBIA GENERATING STATION, DOCKET NO. 50-397
} RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
LICENSE RENEWAL APPLICATION

References: 1) Letter, GO2-10-11, dated January 19, 2010, WS Oxenford (Energy
Northwest) to NRC, "License Renewal Application”

2) Letter dated November 5, 2010, NRC to SK Gambhir (Energy
Northwest), “Request for Additional Information for the Review of the
Columbia Generating Station, License Renewal Application,” (ADAMS
‘Accession No. ML103010080)

3) Letter, GO2-10-169, dated November 23, 2010, SK Gambhir (Energy
Northwest), “Response to Request for Additional Information, License
Renewal Application,” (ADAMS Accession No. ML103280370)

4) Letter, GO2-10-179, dated December 21, 2010, SK Gambhir (Energy
Northwest), “Response to-Request for Additional Information, License
Renewal Application,” (ADAMS Accession No. ML103620326)

5) Letter, GO2-11-11, dated January 14, 2011, SK Gambhir (Energy
Northwest), “Response to Request for Additional Information, License
Renewal Application,” (response to November 1 letter) ‘

6) Letter, GO2-11-16 dated January 20, 2011, SK Gambhir (Energy
Northwest), “Response to Request for Additional Information, License
Renewal Application,” (response to October 20 letter)
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Dear Sir or Madam:

By Reference 1, Energy Northwest requested the renewal of the Columbia Generating
Station (Columbia) operating license. Via Reference 2, the Nuclear Regulatory
Commission (NRC) requested additional information related to the Energy Northwest
submittal. ‘

Transmitted herewith in the attachment is the Energy Northwest response to the
Request for Additional Information (RAI) contained in Reference 2. The RAl in
Reference 2 was specific to the Cooling Unit Inspection Program, requesting a
justification for a one-time inspection rather than a periodic inspection program.
References 3, 4, 5, and 6 deferred responses to similar RAls about the Diesel System
Inspection, Diesel-Driven Fire Pump Inspection, Flexible Connections Inspection,
Monitoring and Collection Systems, and Service Air Inspection.

In RAI B.2.14-1, the NRC requested that Energy Northwest justify how the one-time
inspection satisfied one of the following criteria for the use of a one-time inspection
program: (a) the aging effect is not expected to occur but the data is insufficient to rule it
out with reasonable confidence; (b) the aging effect is expected to progress very slowly
in the specified environment, but the local environment may be more adverse than that
generally expected; and (c) the characteristics of the aging effect include a long
incubation period. Energy Northwest determined that, for the 6 programs, the
site-specific operating experience has not identified an aging effect, but that the data is
insufficient to rule it out with reasonable confidence. However, based on reviews of the
Generic Aging Lessons Learned (GALL) Report, NUREG 1801, revision 2, Energy
Northwest is revising the LRA to change the 6 one-time inspections to base-line
inspections prior to the period of extended operation (PEO) with subsequent
opportunistic inspections of components within the program scope during the PEO. The
programs include a provision to verify that each material and environment combmatlon
is inspected with in a specified time frame.

Enclosures 1 through 6 contain the applicable revised pages of Amendment 21 to the
LRA. Each enclosure contains the revised pages for one of the programs modified in
response to the RAls. This group of 6 enclosures is provided to aid in the review of the
individual RAls. Six revised commitments are included in this response.

If you have any questions or requwe additional information, please contact Abbas Mostala
at (609) 377-4197.
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| declare under penalty of perjury that the foregoing is true and correct. Executed on’
the date of this letter.

Respectfully,

Gk T L
SP{DGrambhir

* Vice President, Engineering

Attachment:  Response to Request for Additional Information

Enclosure 1 LRA Amendment 21 for Cooling Units Inspection Program

Enclosure2  LRA Amendment 21 for Diesel Systems Inspection Program

Enclosure 3 LRA Amendment 21 for Diesel-Driven Fire Pumps Inspection Program

. Enclosure 4  LRA Amendment 21 for Flexible Connections Inspection Program

Enclosure 5  LRA Amendment 21 for Monitoring & Collection Systems Inspection
Program

Enclosure 6 LRA Amendment 21 for Service Air System Inspection Program

cc: NRC Region IV Administrator
NRC NRR Project Manager
NRC Senior Resident Inspector/9880
RN Sherman — BPA/1399
WA Horin — Winston & Strawn
AD Cunanan - NRC NRR (w/a)
BE Holian - NRC NRR
EFSEC Manager
RR Cowley - WDOH
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
“Request for Additional Information for the Review of the Columbia Generatlng Station,
License Renewal Application,”
(ADAMS Accession No. ML103010080)

Kichline

RAI B.2.14-1

Background:

Generic Aging Lessons Learned (GALL) aging management program (AMP) XI.M32
states that use of a one-time inspection is appropriate when (a) an aging effect is not
expected to occur but the data is insufficient to rule it out with reasonable confidence;
(b) an aging effect is expected to progress very slowly in the specified environment, but
the local environment may be more adverse than that generally expected; or (c) the
characteristics of the aging effect include a long incubation period. GALL AMP XI.M32
also states that for these cases, the one-time inspection should provide confirmation
that either the aging effect is indeed not occurring, or the aging effect is occurring very
slowly so as not to affect the component or structure's intended function during the
period of extended operation. GALL AMP X1.M32 also states that one-time inspections
may be used to verify the system-wide effectiveness of an AMP at inspection Iocatlons
in the system or component based on the aging effect.

In license renewal application (LRA) Section B.2.14, the applicant stated that its
Cooling Unit Inspection Program will be used to detect and characterize the material
conditions of aluminum, steel, copper alloy and stainless steel cooling unit components
that are exposed to condensation (internal or external) environment. The applicant
also stated that the inspection would provide direct evidence as to whether, and to
‘what extent, a loss of material due to crevice, galvanic, general, pitting, or
microbiological influenced corrosion, reduction in heat transfer due to fouling of heat
exchanger tubes and fins, or cracking of aluminum components has occurred, or is
likely to occur, that could result in a loss of intended function.

GALL Report item VII.G-23 recommends GALL AMP X1.M38, "Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components” to manage loss of material
for steel piping exposed internally to moist air or condensation. GALL AMP XI.M38
includes periodic inspections of the internal surfaces of components to manage loss of
material.

GALL Report items VII.F1-1, VII.F2-12, and VII.F2-14 recommend a plant-specific
aging management program and require further evaluation to manage the loss of
material, pitting and crewce corrosion for stainless steel, aluminum, and copper,
respectively.



i

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
LICENSE RENEWAL APPLICATION

Attachment 1

Page 2 of 6

Issue:

It is not clear to the staff how a one-time inspection program is appropriate to manage
loss of material and cracking for aluminum exposed to condensation (external) and loss
of material for steel exposed to condensation (internal) given that (a) industry
experience has shown that aging is expected for these material and environment
combinations (b) the GALL Report recommends periodic inspection programs to
manage aging for these material and environment combinations; and (c) a one-time
inspection program is only to be used when an aging effect is not expected or is
expected to progress very slowly. .

Request:

Justify how the one-time inspections proposed by the Cooling Units Inspection Program
is adequate by explaining how, for each component managed by the program, one of
the following criteria for use of a one-time inspection is satisfied: (a) the aging effect is
not expected to occur but the data is insufficient to rule it out with reasonable
confidence; (b) the aging effect is expected to progress very slowly in the specified
environment, but the local environment may be more adverse than that generally
expected; and (c) the characteristics of the aging effect include a long incubation period.

Energy Northwest Response:

The Cooling Units Inspection Program was credited for steel and stainless steel Diesel
Building heating, ventilation and air conditioning (HVAC) drain pans and drain piping,
Pump House HVAC drain pans and piping, Radwaste Building HVAC drain pans and
piping, and Reactor Building HVAC drain pans, piping and components where a loss of
material is not expected to occur but the data is insufficient to rule it out with reasonable
confidence, since the drain pan and drain piping internal surfaces have not been
inspected. Site specific operating experience has not identified a loss of material in
drain pans or piping. However, the condition of the drain pans, piping and components
has not been confirmed; air handling (cooling) unit maintenance and surveillance
activities have been focused on the coils but have observed no leakage. By design,
cooling units are self-draining. As such, a one-time inspection was credited for these
components to verify that there are no aging effects requiring management for the
subject components or to identify appropriate corrective actions, including possible
programmatic oversight (based on the actual condltlon of the drain pans, piping and
components).

Furthermore, as described in the first annual update of the LRA (EN Letter
GO02-10-094), leakage was detected from ductwork downstream of Radwaste Building
HVAC air handling unit WMA-AH-51A due to a dent in the bottom of the housing which
allowed condensation to collect rather than drain off as designed. The collected water
was removed but no corrosion was identified in the housing. - The Cooling Units
Inspection . Program was also credited for the external surfaces of cooling unit coils
(tubes and fins) for cooling coils WMA-CC-51A2, 51B2, 52A2, and 52B2 which are not
supplied by standby service water and, as such, are not within the scope of the Open-
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Cycle Cooling Water Program. Site-specific operating experience has not identified
cracking, loss of material or reduction in heat transfer and the heat transfer function of
the coils is not managed by another program, but the data may not be sufficient to rule
out the aging effects with reasonable confidence.

As indicated by the use of generic note E (and listing of GALL Report items VII.F1-1,
VII.LF2-12, or VII.F2-14) or use of generic note H with no GALL report item listed, the
Cooling Units Inspection Program is a plant-specific aging management program (AMP)
for materials other than steel. This could have been more clearly described in LRA
Appendix B.2.14. Also, industry operating experience reflected in NUREG-1801, Rev. 1
Chapter VIl is more conservative in that aging is expected for components exposed to
condensation. Therefore, the Cooling Units Inspection Program is modified in-the
attached LRA amendment to:

1. Clarify that it is a plant-specific AMP for the various materials in the scope of the
program (including steel),

2. Change the one-time inspection to baseline inspections of each cooling unit
material exposed to condensation prior to the period of extended operation,

3. Describe sample population selection and limits, as well as acceptance criteria,

4. Include opportunistic inspection of components within the scope of the program
during maintenance, repair, or surveillance activities when surfaces are made
available for inspection through the period of extended.operation, and

5. Include trending of the results of these inspections to ensure that each material
exposed to condensation has been examined via opportunistic inspection within
a 5 year time period. |f opportunistic inspections have not occurred within the 5-
year interval, appropriate actions will be taken to ensure these inspections are
performed

As modified, the Cooling Units Inspection Program, which is a new program for
Columbia, is a combination of one-time inspections collecting baseline information on
actual cooling unit material condition and opportunistic inspections thereafter to ensure
that existing environmental conditions in cooling units and their drains are not causing
material degradation that could result in a loss of component intended function during
the period of extended operation. During the implementation phase (following receipt of
the renewed license) and consistent with the response to NRC request for additional
- information (RAIl) B.2.A-1, approved procedures will be revised or developed to direct
these inspections. Per plant procedures, personnel performing VT-1, 2, or 3
inspections, ultrasonic examinations in accordance with ASME Section XI, and other
nondestructive examinations in accordance with ASME Section V or Section X! are
required to be trained in accordance with ASME requirements. Training requirements
for all inspections will be consistent with the requirements of 10 CFR 50 Appendix B. In
addition, the sample population for the baseline inspections of the Cooling Units
Inspection Program will be the same as that applied to the One-Time Inspections, which
verify the effectiveness of existing aging management programs, in response to NRC
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RAI B.2.A-2 and B.2.A-3. Amendment 21 addressing the required changes.is provided
in the enclosure to this letter.

Similar situations exist for the following AMPs, where plant-specific operating
experience led to the conclusion that aging effects were not expected but data may not
be sufficient to rule out the aging effect(s) with reasonable confidence. No occurrences
of the aging effects were identified through a review of site operating experience, but

actual material condition had not been determined.

AMP Material(s) Environment(s) | Aging
Effect(s)
Diesel Systems Inspection Program | Steel Air-outdoor ', Cracking,
(exhaust components) Stainless steel | Raw water ' Loss of
: _ material
Diesel-Driven Fire Pump Inspection | Copper alloy, Air-outdoor Cracking,
Program Copper alloy > | Raw water 2 Loss of
(exhaust & cooling circuit 15% Zn, material,
components) Gray cast iron, Reduction in
Stainless steel, heat transfer
Steel
Flexible Connections Inspection Elastomer Air-indoor Hardening
Program uncontrolled 3, | and loss of
(flexible connections) Closed-cycle strength,
cooling water, Loss of
Dried air, material
Gas
Monitoring & Collection Systems Copper alloy > | Moist air, Cracking,
Inspection Program 15% Zn, Raw water *, Loss of
(drainage & collection components) | Stainless steel, | Treated water, material
Steel Treated water >
' 60°C (140°F)
Service Air Inspection Program Steel Air® Loss of
(compressed air components) material

‘| ' Environment is predominantly outdoor air with infrequent, and for short duration, exposure to diesel
exhaust. The eftect of precipitation is minimized by the physical arrangement of the EDG lines and any
moisture that does collect is.drained via a loop seal to an equipment drain.

2 Environment in the FP diesel exhaust lines is predominantly outdoor air with infrequent, and for short
duration, exposure to diesel exhaust. The FP diesel exhaust lines are protected from precipitation by
water shield caps. A cooling circuit in the FP diesels contains antifreeze, which is not chemistry
controlled, is also exposed to river water (taken from the fire water supply), and is evaluated as raw
water. This unigque environment is not addressed by any other program.

8 various environments where thermal exposure or ionizing radiation may result in elastomer degradation.
Elastomer degradation, such as loss of material, for flexible connections in HVAC systems exposed to
uncontrolled indoor air are also included based on re-evaluation of operating experience.

* Raw (drainage) water, previously treated water that is no longer chemistry controlled, and plant sanitary
drains with intermittent exposure to raw sewage.

s Compressed air that is expected to be dry, but must be confirmed due to infrequent connection to other
air sources that do not have air dryers.
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Appendix B section. In these situations, industry operating experience reflected in
NUREG-1801 is more conservative, with aging effects expected to occur for the listed
materials in the listed environments. Therefore, the above AMPs are also modified in
the attached LRA amendment to:

1. Clarify that each is a plant-specific AMP,

2. Change the one-time inspection to baseline inspections of each material exposed
to each environment prior. to the period of extended operation,

3. Describe sample population selection and limits, as well as acceptance criteria

4. Include opportunistic inspection of components within the scope of the program
during maintenance, repair, or surveillance activities through the period of
extended operation, and

5. Include trending of the results of these inspections to ensure that each material
and environment combination has been examined via opportunistic inspection
within a 5 year time period. If opportunistic inspections have not occurred within
the 5-year interval, appropriate actions will be taken to ensure these inspections
are performed

As modified, the AMPS, which are new programs for Columbia, are each a combination
of one-time inspections collecting baseline information on actual material conditions and
opportunistic inspections thereafter to ensure that existing environmental conditions are
not causing material degradation that could result in a loss of component intended
function during the period of extended operation. During the implementation phase
(following receipt of the renewed license) and consistent with the response to NRC
request for additional information (RAI) B.2.A-1, approved procedures will be revised or
developed to direct these inspections. Per plant procedures, personnel performing VT-
1, 2, or 3 inspections, ultrasonic examinations in accordance with ASME Section XI, and
other nondestructive examinations in accordance with ASME Section V or Section X
are required to be trained in accordance with ASME requirements. Training
requirements for all inspections will be consistent with the requirements of 10 CFR 50
Appendix B. In addition, the sample population for the baseline inspections will be the
same as that applied to the One-Time Inspections, which verify the effectiveness of
existing aging management programs, in response to NRC RAI B.2.A-2 and B.2.A-3.
Amendment 21 addressing the required changes is provided in the enclosure to this
letter.

In addition, updates of LRA Tables 3.3.2-14, 3.3.2-34, 3.3.2-36, 3.3.2-37 and 3.3.1,
Table A-1 item 23, and Section B.2.23 are provided to relocate HVAC system flexible
connections from the External Surfaces Monitoring Program to the Flexible Connection
Inspection Program. Loss of material due to wear was also added as an aging effect for
flexible connections in the HVAC systems based on plant-specific operating experience.
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This completes the responses fo the following NRC requests for additional information
(RAIs):

Other Programs

Amendment 21 also includes the similar changes (specified above as items 1-5) for the
additional 5 programs presented in the table below. The table lists the programs with
the NRC letters. The specific RAl numbers are also provided in the table, but are not
necessarily aligned with the applicable letter.

Appendix B AMP NRC Letters RAls
Section - Date .
, Diesel Systems ML102300229 (8/26/2010) | 335172
2.17 Inspection ML102450727 (9/16/2010) 3'3'2'2'7'3_2
(exhaust components) ML102930593 (11/1/2010) B. 2‘ 1'7_'1 '
. . , 3.3.2.1-Y5
Eq'sesgé't%rr']"(ee”xrfgjsfgmp ML102300229 (8/26/2010) | 3.3.1.68-1
2.18 cooling circuit ML102450727 (9/16/2010) | 3.3.2.2.7.3-1
ML102930593 (11/1/2010) | 3.3.2.2.7.3-2
components) . 1 B.2.18-1
Flexible Connections 3.9 9.1
2.27 Inspection (flexible ML102730355 (10/20/2010) 3'3'2 5 13.2
connections) R
Monitoring & Collection ML102300229 (8/26/2010) 3.3.2.1-Y4
5 41 Systems Inspection ML102450727 (9/16/2010) 3.3.2.2.7.2-1
' (drainage & collection 3.3.2.2.10.2-1
components) 3.3.1.68-1
Service Air Inspection ,
2.48 (compressed air ML102930593 (11/1/2010) | B.2.48-1
components) ‘

As discussed in the cover letter, plant-specific operating experience led to the
conclusion that aging effects were not expected but data is insufficient to rule out the
aging effect(s) with reasonable confidence. No occurrences of the aging effects were
identified through a review of site operating experience, but actual material condition
~ had not been determined. Therefore, in Amendment 21, the one-time inspections are
now programs.

In addition, Amendment 21 updates of LRA Tables 3.3.2-14, 3.3.2-34, 3.3.2-36, 3.3.2-
37 and 3.3.1, Table A-1 item 23, and Section B.2.23 to relocate HVAC system flexible
connections from the External Surfaces Monitoring Program to the Flexible Connection
Inspection Program.
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LRA Amendment 21
Cooling Units Inspection Program

Revised Pages

Letter dated November 5, 2010, NRC to SK Gambhir (Energy Northwest), “Request for
Additional Information for the Review of the Columbia Generating Station, License
Renewal Application,” (ADAMS Accession No. ML103010080)

LRA Page number LRA Page number LRA Page number
3.3-18 A-12 B-66a
3.3-39 A-12a B-66b
3.3-41 A-45 B-67
3.3-42 A-45a B-67a
3.3-54 B-3 B-67b
3.3-54a B-14 B-68
3.3-72 B-15 B-68b
3.3-74 B-18 B-69
3.3-101 B-18b B-69a
3.3-102 B-20
A-3 B-66




Columbia Generating Station
License Renewal Application
Technical Information

¢ Loss of pre-load
¢ Reduction in heat transfer

Aging Management Programs

The following aging management programs manage the aging effects for subject
mechanical components of the Diesel Building HVAC systems:

o Bolting Integrity Program

¢ Cooling Units Inspection
. aternal Surfaces Monitoring Program

Add bullet for:

. C\)pen-CycIe Cooling Water Program

3.3.2.1.15 Diesel Cooling Water System
Materials
The materials of construction for subject mechanical components of the Diesel Cooling
Water System are:

o Copber élloy

o Copper alloy > 15% Zn

o Elastomer

e Glass

o Gray castiron

e Stainless steel

o Steel

Environments
Subject mechanical components of the Diesel Cooling Water System are exposed to
the following normal operating environments:

¢ Air-indoor uncontrolled

o Closed cYcle cooling water

¢ Lubricating oil

¢ Moist air

e Raw water

Aging Management Review Resulls Page 3.3-18 =January-2010-=

Flexible Connection Inspection Program

N—{Amendment 21]




Columbia Generating Station
License Renewal Application
Technical Information

Aging Management Programs

The following aging management programs manage the aging effects for subject
mechanical components of the Pump House HVAC systems:

¢ Bolting Integrity Program

e Cooling Units Inspection
External Surfaces Monitoring Program

N.

Add bullet for:
Flexible Connection Inspection Program

o Open-Cycle Cooling Water Program

3.3.2.1.35 Radwaste Building Chilled Water System
Materials
The materials of construction for subject mechanical components of the Radwaste
Building Chilled Water System are:
e Copper alloy
o Copper alloy > 15% Zn
e Gray cast iron
e Stainless steel
e Steel

Environments
Subject mechanical components of the Radwaste Building Chilled Water System are
exposed to the following normal operating environments:

o Closed cycle cooling water

e Condensation

Aging Effects Requiring Management

The following aging effects require management for the subject mechanical components
of the Radwaste Building Chilled Water System:

e Cracking
e Loss of material
e Loss of pre-load

Aging Management Review Results Page 3.3-39 January-2610°
\——|Amendment 21 |
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Aging Effects Requiring Management
The following aging effects require management for the subject mechanical components
of the Radwaste Building HVAC systems:

¢ Cracking

e Hardening and loss of strength

e Loss of material

e Loss of pre-load

o Reduction in heat transfer

Aging Management Programs
The following aging management programs manage the aging effects for subject
mechanical components of the Radwaste Building HVAC systems:

e Bolting Integrity Program

e Buried Piping and Tanks Inspection Program

e Chemistry Program Effectiveness Inspection

e Closed Cooling Water Chemistry Program

Cooling Units Inspection
External Surfaces Monitoring Program

- Add bullet for:
Heat Exchangers Inspection Flexible Connection Inspection Program

¢ Open-Cycle Cooling Water Program

oA\o

e Selective Leaching Inspection

3.3.2.1.37 Reactor Building HVAC Systems
Materials
The materials of construction for subject mechanical components of the Reactor
Building HVAC systems are:
¢ Aluminum
o Copper alloy
o Copper alloy > 15% Zn
e Elastomer

e Gray cast iron

Aging Management Review Resulis Page 3.341 ~January=2010=
N—Amendment 21]




Columbia Generating Station
License Renewal Application
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e Stainless steel
e Steel

~

Environments

Subject mechanical components of the Reactor Building HVAC systems are exposed to
the following normal operating environments:

e Air-indoor uncontrolied
e Air-outdoor

¢ Condensation

¢ Moist air

e Raw water

e Steam

Aging Effects Requiring Management

The following aging effects require management for the subject mechanical components
of the Reactor Building HVAC systems:

e Cracking

e Hardening and loss of strength
e Loss of material

e Loss of pre-load

¢ Reduction in heat transfer

Aging Management Programs

The following aging management programs manage the aging effects for subject
mechanical components of the Reactor Building HVAC systems:

e Bolting Integrity Program

e BWR Water Chemistry Program

¢ Chemistry Program Effectiveness Inspection
e Cooling Units Inspection <

. /External Surfaces Monitoring Program

Add bullet for:
Flexible Connection Inspection Program

“Flow-Accelerated Corrosion (FAC) Program

Open-Cycle Cooling Water Program

Aging Management Review Resulls Page 3.3-42 Jamuary-2010°

Y—Amendment 21 |




Columbla Generatmg Statront
L|cense Renewal Apphcatlon.
Technlcal Informatron

Replace

with Insert
|A on page
3.3-54a

alloy- plpmg and m-hne components is’ managed by the External: Surfaces Mon:tonng{

exchanger .components; tanks and drain pans: exposed to- cOfit

_ Replace Sectron wrth Insert A from Page 3. 3 53a

3.3.2.2.10.3 .HVAC Piping; PipingcComponents<- and Pi'pingaElements-

The: Open-Cycle Cooling Water Program is. credited with the management.of loss: of
matenal for copper alloy heat exchanger tubes exposed_to externa! condensatnon —'Fhe.

eting- “Loss of matenal for'ﬁ opper
Program.

3:3.2:2.104 Piping, Piping Componeénts,.and-Piping Eléments — Lubricating Ol

Loss of material due to plttlng and crevice corrosion for copper alloy ptptng -components.

exposed to lubricating oil is managed: by the Lubricating Oil:Analysis Program. Loss of
material for copper alloy heat. exchanger components. ‘exposed: toflubncatlng il is also.

,jmanaged by the Lubncatlng Oil Analysis Program. The u_bncatmg Oil AnaIyS|s>-
‘Program manages aging effects through penodrc monitering and, control. ‘of

contaminants, including water:. The Lubncatmg Qil tnspectton will prowde a verifi catlon«

of the. effectiveness of the Lubricating Oil Analysis Program: to:manage loss of ‘material

due to- plttmg and crevice corrosion: through examination of- copper alloy plpmg and-heat

.exchanger components. Copper alloys:-with less. than: 15%. zinc: and' less’ than .8%.
-aluminum aré not susceptible to loss of- matenal due to: ptttmg or-crevice corrosion and:

do not require management.
3.3.2:2.10:5 HVAC TPiping,v"Pipingf'(L‘ornponen'ts and Piping Elements:and. Ducting

Loss .of material for aliminum and stainléss steel. piping and: ptplng components heat'
sation is managed by‘

|Program ,L

the Cooling Units Inspecti the @pen-Cycle Coohng Water Program or the External,
Surfaces Monltonng Progr m Tg-Units—rsp: —S—a—-o = Y

3.3.2.2:10.6 Fire Protection System

Loss of material due to pitting and crevice corrosion is an applrcable :aging, effect only if
the materials are exposed to an aggressive environment. The only copper -or . copper‘
alloy fire protectlon system piping. components ‘exposed to internal ‘ambient.
environments-arg; spray’ nozzles, strainers bodies, d valve. bodles The' components:-
4 ion:will ,__ot;occur and are

are open: to. Iofll 'amblent alr oondltcons such that c

'Aging Management Review Results Page 3 354"

{Amendment %I————->




Columbia Generating Station
License Renewal Application
Technical Information

Insert A into page 3.3-54

The Cooling Units Inspection Program manages loss of material due to pitting and
crevice corrosion for copper alloy HVAC heat exchanger tubes in an external
environment with potential for wetting.

Aging Management Review Results Page 3.3-54a Amendment|21 |



Columbia Generating Station
License Renewal Application
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Table 3.3.1

Summary of Aging Management Programs for Auxiliary Systems
Evaluated in Chapter Vil of NUREG-1801

elements exposed to
condensation (external)

crevice corrosion

is to be evaluated.

. . Further
Item . Aging Aging Management . ; .
Component/Commodity Evaluation Discussion
Number Effect/Mechanism Programs Recommended
3.3.1-25 | Copper alloy HVAC piping, Loss of material A plant-specific aging Yes, plant Consistent with NUREG-1801.
piping components, piping due to pitting and management program | specific

Except as noted below, the
External Surfaces Monitoring
Program is credited to manage
loss of material for copper alloy
piping and piping components in
the auxiliary systems exposed to
condensation (external).

For copper alloy heat exchanger
components exposed to
condensation (externai), the
Open-Cycle Cooling Water
Program is credited, if the
internal environment is open-
cycle cooling water. Otherwise,
the Cooling Units Inspection wilt

dmctaﬁ&mrw Program
materiat. . .
is credited
Refer to Section 3.3.2.2.10.3 for
further information.
Aging Management Review Results Page 3.3-72 ~January2646—
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Table 3.3.1 Summary of Aging Management Programs for Auxiliary Systems
Evaluated in Chapter Vil of NUREG-1801

Further
Evaluation Discussion
Recommended

3.3.1-27 | Stainless steel HVAC ducting Loss of material A plant-specific aging Yes, plant Consistent with NUREG-1801.
and aluminum HVAC piping, due to pitting and management program | specific
piping components and piping crevice corrosion is to be evaluated. Except as noted, the External
elements exposed to Surfaces Monitoring Program is
condensation credited to manage loss of
material for stainless steel piping,
piping components, piping
elements and aluminum tanks
and heat exchanger components
(shells and tubes) in the auxiliary
systems exposed to
condensation (external).

Item
Number

Aging Aging Management

Component/Commodity Effect/Mechanism Programs

For aluminum heat exchanger
components (cooling unit fins)
exposed to condensation
(external), the Open-Cycle
Cooling Water Program is
credited, if the internal
environment is open-cycle
cooling water. Otherwise, the

Cooling Units Inspection%ll
> |detect-and-characterize loss of .
material, including for stainless
steel cooling unit drain pans and
piping.

Refer to Section 3.3.2.2.10.5 for
further information.

Aging Management Review Results Page 3.3-74 January-2016—
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13.3.1-71
1 7| components, and piping
elements exposed to moist air
"or condensation (Internal) -

due 1o general,
pitting, and crevice
corrosion

Surfaces in
Miscellaneous Piping

| and Ducting

Components

Replace deleted

ltext with Insert A

Table 3.3.1 Summary of Aging Management Programs for Auxiliary Systems
, Evaluated in Chapter VIl of NUREG-1801 - .
. o  Further :
Item | . - Aging Aging Management . . .
| Number CormponentICommodlty Effect/Mechanism Programs vaaIuatlon , D|sgu5510n
: _ : e Recommended
Steel piping, piping Loss of material - | Inspection of Internal. . |No 1 The following programs are

E from page 33-101a

| material for steel piping, piping

.~ jcomponents, and tanks in the
~. |auxiliary systems that are

- | exposed to moist air or
condensation (internal): .

: o‘-Co'oIi‘r-)g Units Inspection for
‘}.” drain’piping in HVAC 'systems

credited. to manage loss of

P

-exposed to condensation
(internal) - »

| « Monitoring and Collection Pro
Systems InspectionWor air-

-| ‘waterinterfaces in Plant ,
* - Sanitary Drain System piping .

" -evaluated as exposed to moist

| air (internal)

gram

- Aging'Management Review Results

" Page 33101 |
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load handling system exposed
to air — indoor uncontrolled
(external)

due to general
corrosion

Heavy Load and Light
Load (Related to
Refueling) Handling
Systems

Table 3.3.1 Summary of Aging Management Programs for Auxiliary Systems
. Evaluated in Chapter VIi of NUREG-1801
. Further
Item . Aging Aging Management - . .
Component/Commodity Evaluation Discussion
Number Effect/Mechanism Programs Recommended ,
3.3.1-72 | Steel HVAC ducting and Loss of material Inspection of Internal No The Cooling Units Inspection’fs
components internal surfaces due to general, Surfaces in credited to detect-and-
exposed to condensation pitting, crevice, and | Miscellaneous Piping characterize loss of material for
(Internal) 1 (for drip pans and and Ducting steel drain pans in the Pump
drain lines) Components House HVAC System that are
microbiologically exposed to condensation
influenced (internal). A Note E is applied.
corrosion
3.3.1-73 | Steel crane structural girders in | Loss of material Inspection of Overhead [No Consistent with NUREG-1801.

The Material Handling System
Inspection Program is credited to
manage loss of material for steel
crane structural girders in the
Reactor Building that are
exposed to air-indoor.

This item is also applied to steel
crane rails in the Reactor
Building that are exposed to air-
indoor.

Refer to Table 3.5.2-2.

Aging Management Review Results
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A.1.2.12 Chemistry Program Effectiveness Inspection

The Chemistry Program Effectiveness Inspection detects and characterizes the
condition of materials in representative low flow and stagnant areas of systems with
water chemistry controlled by the BWR Water Chemistry Program or the Closed Cooling
Water Chemistry Program, and with fuel oil chemistry controlled by the Fuel Oil
Chemistry Program. The inspection provides direct evidence as to whether, and to
what extent, a loss of material due to corrosion has occurred. The inspection also
determines whether cracking due to SCC of susceptible materials in susceptible
locations has occurred.

The Chemistry Program Effectiveness Inspection is a new one-time inspection that will
be implemented prior to the period of extended operation. The inspection activities will
be conducted within the 10-year period prior to the period of extended operation.

A1.2.13 Closed Cooling Water Chemistry Program

The Closed Cooling Water Chemistry Program mitigates degradation of components
that are within the scope of license renewal and contain closed cooling water. The
program manages the relevant conditions that could lead to the onset and propagation
of a loss of material due to corrosion or erosion, cracking due to SCC, or reduction in
heat transfer due to fouling through proper monitoring and control of corrosion inhibitor
concentrations consistent with EPRI closed cooling water chemistry guidelines.

The Closed Cooling Water Chemistry Program includes corrosion rate measurement in
reactor building closed cooling water locations and is supplemented by the one-time
Chemistry Program Effectiveness Inspection and Heat Exchangers Inspection, which
provide verification of the effectiveness of the program in managing the effects of aging.

The Closed Cooling Water Chemistry Program is an existing program that requires

enhancement prior to the period of extended operation.

Replace with Insert

A1.214  Cooling Units Inspection A on page A-12a

The—Cooting—Units—inspection—detects—and—characterizes—=the—malerial-condition—of
aluminums—steel—=copper=alloy—and=stainless=steel-cooling-unit—-components-that-are.
exposed-to-condensation—The-inspection-provides-direct-evidence-as-to-whether-and-
te-what-extent-a-loss-of-material-due-to-corrosions-a-reduction-in-heat-transfer-due-te
fouling—of—heat—exchanger=tubes—and—fins;—or=cracking=due—to=SCE—of=aluminum
-components;-has-occurred.

Fhe-Cooling-Units-inspection-is-a-new-one=time-inspectionthat-will-be<implemented-prior
to-the-period-of-extended-operation—Fhe-inspection-activities-will-be-conducted-within
the-10-year-period-priorto-the-period-of-extended-operation.

Final Safety Analysis Report Supplement Page A-12 =January-2040-=
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Insert A into page A-12

The Cooling Units Inspection Program manages the effects of loss of material of
aluminum, steel, copper alloy, and stainless steel cooling unit components that are
exposed to condensation. The inspection also manages the effects of a reduction in
heat transfer due to fouling of heat exchanger tubes and fins and cracking due to SCC
of aluminum components exposed to condensation.

The Cooling Units Inspection Program is a new program that will be implemented via
baseline inspection of a sample population followed by opportunistic inspections when
components are opened for periodic maintenance, repair, and surveillance activities
when surfaces are made available for inspection. These inspections ensure that the
existing environmental conditions are not causing material degradation that could result
in a loss of component intended function during the period of extended operation.
Inspection of a sample population will be conducted within the 10-year period prior to
the period of extended operation and will serve as a baseline for future inspections.

Final Safety Analysis Report Supplement Page A-12a Amendment 21
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Table A-1
Columbia License Renewal Commitments

e o ___________|

FSAR Enhancement
. Supplement or
ltem Number Commitment :
Location Implementation
(LRA App. A) Schedule
13) Closed Cooling | The Closed Cooling Water Chemistry Program is an existing program A.1.2.13 Enhancement
Water that will be continued for the period of extended operation, with the prior to the period
Chemistry following enhancement; of extended
Program e Ensure that at least one additional Reactor Closed Cooling Water operation.
corrosion rate measurement is performed and evaluated prior to Then ongoing.
entering the period of extended operation to provide direct
information as to the effectiveness of the chemical treatments. If
necessary, based on the results, establish a frequency for
subsequent measurements.
14) Cooling Units The-Cooling-Units-lnspection-is-a-new-activity— A1.2.14 Withirrthe40=
Inspection The-Cooling-Units-Inspection-detects-and-characterizes-the-material year-period-prior-
condition-of-coeling-unit-components-that-are-exposed-to- to-the-period-of-
condensation—The-inspection-provides-direct-evidence-as-to extended
whether-and-to-what-extent-the-relevant-effects-of-aging-have \ operatien.
occurred: /‘
15) CRDRL Nozzle | The CRDRL Nozzle Program is an existing program that will be A1.2.15 Ongoing
Program continued for the period of extended operation. '

Replace with Insert
A on page A-45a

Replace with Insert
B on page A-45a

Final Safety Analysis Report Supplement
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Insert A into page A-45

The Cooling Units Inspection Program is a new program.

The Cooling Units Inspection Program manages the effects of loss of material of
aluminum, steel, copper. alloy, and stainless steel cooling unit components that are
exposed to condensation. The inspection also manages the effects of a reduction in
heat transfer due to fouling of heat exchanger tubes and fins and cracking due to SCC
of aluminum components exposed to condensation.

The Cooling Unites Inspection Program consists of baseline inspections prior to the
period of extended operation followed by opportunistic inspections during the period of
extended operation.

Following the baseline inspection, inspection findings will be reviewed periodically to
ensure that each material exposed to condensation has been examined via
opportunistic inspection of actions are taken to ensure inspections are performed. Initial
interval for review of inspection findings is 5 years and may be adjusted based on
operating experience.

Insert B into page A-45

implementation: prior to the period of extended operation and ihitial inspection within the
10-year period prior to the period of extended operation. Then ongoing.

Final Safety Analysis Report Supplement Page A-45a Amendment 21
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’ Table B-1
Correlation of NUREG-1801 and Columbia Aging Management Programs

(continued) '
Corresponding Columbia AMP

Reactor Vessel Surveillance Program
See Section B.2.46.

X1.M32 | One-Time Inspection Chemistry Program Effectiveness Inspection
See Section B.2.12.
Eooling-Units-nspection-
See-SectionB:2-14:
Diesel-Driven-Fire-Pumps-inspection
‘See-Section-B8:2-18.

Diesel Starting Air Inspection

See Section B.2.16.
Biesel-Systems-inspection-
‘See-Section-B:2-17
‘FHexible-Connection-Inspection-
See-Section-B:2:27%

Heat Exchangers Inspection

See Section B.2.30.

Lubricating Oil Inspection

See Section B.2.37.
Monitering-and-Collection-Systems-Inspection
See-Section-B=2:41-
Service-Air-System-inspection-
See-Section-B:2:48-

Supplemental Piping/Tank Inspection

See Section B.2.51.

XI.M31 Reactor Vesse! Surveillance

|

X1.M33 | Selective Leaching of Selective Leaching Inspection
Materials See Section B.2.47.

Xi.M34 | Buried Piping and Tanks Buried Piping and Tanks Inspection Program
Inspection See Section B.2.5.

ASME Code Class 1 Small- | gee Section B.2.49.
Bore Piping

Xi.M36 | External Surfaces Monitoring | External Surfaces Monitoring Program
See Section B.2.23.

XI.M35 | One-time Inspection of Swmall-Bore-Glass—1-Pipirg-taspestien ’\

]
[Insert A from Page B-14a |

Aging Management Programs Page B-14 January-2010
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Table B-1
Correlation of NUREG-1801 and Columbia Aging Management Programs

(continued)

Number NUREG-1801 Program ‘ Corresponding Columbia AMP

XI.M37 | Flux Thimble Tube Not Applicable. Columbia is a BWR design that
Inspection does not utilize flux thimbles.

XI.M38 | Inspection df Internal Not credited for aging management. The External
Surfaces in Miscellaneous Surfaces Monitoring Program (See Section B.2.23)

Piping and Ducting D_ angd,Preventive Maintenance — RCIC Turbine
Components Casing (See Section B.2.44) are credited instead
, Cooling Units Inspection || for aging management of internal surfaces.
Program (See Section Co:fuﬁrma?ion thg(t’ aé;itr;g ti:“ar:%tﬁc;’cl:.cur_rlijngton internal
B.2.14), and the Monitoring | SUNaces is proviced by NgoAS:
and C o)ll ection Systems g inspection-(Gee-Section-B-2-14)=the-Monitering-

. and-Collection-Systems-Inspection<(Sec-Section
Inspection Program (See B-244)-and the Supplemental Piping/Tank

Section B.2.41) Inspection (See Section B.2.51).
XI1.M39 | Lubricating Oil Analysis Lubricating Oil Analysis Program
See Section B.2.36.
X1.81 ASME Section X, Inservice Inspection (1SI) Program — IWE
Subsection IWE See Section B.2.34.
Xi.82 ASME Section X, Not Applicable. Columbia has a General Electric
Subsection IWL Mark 1l steel containment, as described in FSAR
Section 3.8.2.1.
X1.S3 ASME Section XI, Inservice Inspection (ISI) Program — IWF
Subsection IWF See Section B.2.35.

X1.S4 10 CFR Part 50, Appendix J | Appendix J Program
See Section B.2.3.

X1.85 Masonry Wall Program Masonry Wall Inspection
See Section B.2.38.
X1.86 Structures Monitoring Structures Monitoring Program
Program See Section B.2.50.
X1.S7 RG 1.127, inspection of Water Control Structures Inspection
Water-Control Structures See Section B.2.53.

Associated with Nuclear
Power Plants

Aging Management Programs Page B-15 <January-2018-
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Table B-1
Correlation of NUREG-1801 and Columbia Aging Management Programs

: (continued)
Number NUREG-1801 Program Corresponding Columbia AMP

N/A Plant-Specific Program High-Voltage Porcelain Insulators Aging
Management Program

See Section B.2.31.

N/A Plant-Specific Program Potable Water Monitoring Program
See Section B.2.43. v
N/A Plant-Specific Program Preventive Maintenance — RCIC Turbine Casing

See Section B.2.44.

[insert A from Page B-18a |

Insert A from page B-18b after
page B-18a from Amendment 2

Insert B from Page B-18b for
Amendment 21

+—1Amendment 21 |
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Insert A to Page B-18

Number NUREG-1801 Program Corresponding Columbia AMP
- Service Level 1 Protective Coatings Program
N/A Plant-Specific Program See Section B.2.55

Insert B to Page B-18

N/A Plant-Specific Program Cooling Units Inspection Program
See Section B.2.14,
N/A Plant-Specific Program Diesel Systems Inspection Program
See Section B.2.17.
N/A Plant-Specific Program Diesel-Driven Fire Pumps Inspection Program
See Section B.2.18.
N/A Plant-Specific Program Flexible Connection Inspection Program
See Section B.2.27.
N/A Plant-Specific Program Monitoring and Collection Systems Inspection
Program
See Section B.2.41.
N/A Plant-Specific Program Service Air System Inspection Program
See Section B.2.48.

Aging Management Programs

Page B-18b Amendment-14
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[Prograr]

Program

Table B-2
Consistency of Columbia Aging Management Programs with NUREG-1801
(continued)
Consistent
’ Consistent with .
New / . Plant- Enhancement
Program Name s with NUREG- NUREG- . .
Existing 1801 1801 with Specific Required
Exceptions
[ ———— ———— |
BWR Vessel
Internals Program Existing Yes - - -
Section B.2.10
BWR Water
Chemistry Program Existing Yes - - -
Section B.2.11
Chemistry Program
Effectiveness
Inspection New Yes - - -
Section B.2.12
Closed Cooling
Water Chemistry -
Program Existing - Yes - Yes
Section B.2.13
Cooling Units
Inspection > New X-es= - - -
Section B.2:14
CRDRL Nozzle
Program Existing Yes - - -
Section B.2.15
Diesel Starting Air
Inspection New Yes — - -
Section B.2.16
Diesel Systems
inspection New fes - —-— -
Section B.2.17 1@
Diesel-Driven Fire
Pumps Inspection,,, New Yes: - _— -
Section B.2.18
Aging Management Programs Page B-20 =January-2040-
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B.2.14 Cooling Units Inspection\l/
Replace with Insert A on page

Program Description B-66a

=Fhe—Cooling—gnits—inspection—is—aTmew—one=time=inspection—that=will—detect—and—
—characterize-the-material-conditions-of-aluminums-steel-copperalloy-and-stainless-steel-
=cooling-unit-components=that-are-exposed-to—a—condensation={internal-or-external)=
—gnvironment—The-Ceeling-Ynits-Inspection-prevides-direct-evidence-as-to-whether-and—
to—what=extent;—a—loss—of~material—due—to—crevice;—galvanic;—general;—pitting—or
‘microbiologically-influenced-corrosion;-a-reduction-in-heattransfer-due-to-fouling-of-teat
exchanger=tubes—and=finsr—or-cracking-of-aluminum=components=has-occurred=-or=is-
fikety-tooccurtiatcouldTesultinaiossofintended-fanction™

fof this program |

<

Implementation @f%@e@%%ﬁi@!ﬁweeﬂewwill ensure that the pressure boundary

integrity and heat transfer capability of susceptible components ‘are maintained

consistent with the current licensing basis during the period of extended operation.

@_ Implementation of the =iﬁsp/§<=:tien will also provide assurance (and confirmation) that the
structural integrity of susceptible NSR components will be maintained such that spatial

interactions (e.g., leakage) will not result in the loss of any safety-related component

intended functions during the period of extended operation.

< {Insert B on page B-66a |

™~
NUREG-1801 Consistency

=Fhe-Cooling=Ynits-Inspection-is—a-new-one=time=inspection=for-Columbia-that=-will=-be-
=consistent=with—the—10—elements—of—an—effective—aging—management—program—as-

=described-in-NUREG-1804+-Sectiond-M32~—0One=Fime-lnspection=> __|Replace with Insert C
on page B-66a

Exceptions to NUREG-1801

None. Replace with Insert D

on page B-66b

Aging Management Program Elements
The results of an evaluation of each program element are provided below.

e Scope of Program
=The—-Cooling=Units-inspection-detects—and-characterizes-conditions=relative=to-the-
~following-subject-mechanical-components-to-determine-whether~and-to-what-extent,

—degradation-is-oceurring—

e Loss of material due to crevice and pitting corrosion, and MIC of stainless
steel components exposed to condensation.

o Loss of material due to crevice, pitting, and galvanic corrosion, cracking due
to SCC, and reduction in heat transfer due to fouling of aluminum heat
exchanger fins exposed to condensation.

Aging Management Programs Page B-66 =Japuan-2040=
{Amendment 21
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- Insert A into page B-66

The Cooling Units Inspection Program is a new plant-specific program for Columbia.
The program will consist of inspections of aluminum, steel, copper alloy, and stainless
steel cooling unit components that are exposed to a condensation (internal or external)
environment. The Cooling Units Inspection Program will manage the effects of loss of
material due to crevice, galvanic, general, pitting, or microbiologically influenced
corrosion, a reduction in heat transfer due to fouling of heat exchanger tubes and fins,
or cracking of aluminum components. The Cooling Units Inspection Program will
comprise baseline inspections prior to the period of extended operation followed by
opportunistic inspections, when components are opened for maintenance, repair, or
surveillance to ensure that the existing environmental conditions in cooling units are not
causing material degradation that could result in a loss of component intended function
during the period of extended operation.

Insert B into page B-66

The Cooling Units Inspection Program is a new condition-monitoring program.
Inspection of a sample population will be conducted within the 10-year period prior to
the period of extended operation and will serve as a baseline for future inspections.

Insert C into page B-66

The Cooling Units Inspection Program is a new plant-specific Columbia program for
License Renewal. NUREG-1801 includes an Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program (XI.M38) that is focused on
steel components and the loss of material aging effect. Rather than necessitating
enhancements and exceptions to the NUREG-1801 program, a plant-specific program
is credited.

The Cooling Units Inspection Program is a new plant-specific program that is evaluated
against the ten elements described in Appendix A of the Standard Review Plan for
Review of License Renewal Applications for Nuclear Power Plants, NUREG-1800,
Revision 1. The results of an evaluation for each element are provided below.
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Insert D into page B-66

Prior to the period of extended operation, the Cooling Units Inspection Program
identifies conditions relative to the following subject mechanical components to
determine whether, and to what extent, degradation is occurring and to provide a
baseline for future inspections. The plant systems/components in the scope of the
Cooling Units Inspection Program include:

Diesel Building Mixed Air (DMA) — drain pan, drain piping

Pumphouse Mixed Air (PMA) and Pumphouse Return Air (PRA) — drain pan,
drain piping

Radwaste Building Mixed Air (WMA) — unit housing, drain pan, heat exchanger
(fins), heat exchanger (tubes), piping

Reactor Building Return Air (RRA) — drain pan, piping, valve body

The program manages the following aging effects of subject components:

Aging Management Programs Page B-66b Amendment 21
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o Loss of material due to crevice, pitting, and galvanic corrosion and reduction

Replace with Insert
A on page B-67a

in heat transfer due to foulmg of copper alloy heat exchanger tubes exposed
to condensation.

e

Replace
with Insert
B on page
B-67a

[

Insert C on

page
B-67a

/

AN

Replace
with Insert
D on page
B-67b

I————>

Loss of material due to crevice, pitting, galvanic, and general corrosion and
MIC for steel components exposed to condensation.

~The—Cooling-unitsinspectionfocuses~omarepresentative—sample~popuiation—of
=subject—components—at=susceptible=lecations=to=be=defined=in=the=implementing
—decuments—The-inspections=identify=symptomatic-evidence—-of-cracking—loss-of
=materiai=er=redactien—in=heat=transfer—at—ether=susceptiblelecatiens—within==the=scepe

Preventive Actions
“Noactions are-takenas-part-ofthe-Cooling-Units-inspectionto-prevent-aging-effects™
—orte-mitigate-aging-degradation——
include
Parameters Monitored or Inspected include |
The parameters to be inspected by the Cooling Units Inspection are-wall thickness
orwisual evidence of degradation, as measures of loss of material and cracking, and

visual evidence of fouling as a measure of reduction in heat transfer. Inspections
will-be-performed-by-qualified-personnel-using-establishied-NDEtechniques:

——

Detection of Aging Effects
“Fhe=Cooling—units=inspection—will=use—a—combination—of —established=volumetric-
(radiographic=testing-or-ultrasonic=testing)~and-visual=(VF=1-or-VI=3-or-equivalent)-
examination-techniques-performed-byqualified-personnel-on-a-sample-population-of—
-subject-compoenents-determined-by-engineering-evaluation—te-identify~evidence-of
-cracking-(of-aluminum)-a-loss-of-material-or-fouling:-or-to-confirm-a-lack-theresf-

The=sample—population=will=be—determined=by—engimeering=evaluation=based=om
-sound-statistical-sampling-methodology—andr-where-practical-will-be-focused-or-the:
-components-meost-susceptible-to-aging—such-as-due-to-their-time-in-servicerthe
-severity-of-conditions-during-normal-plant-operations-and-the-lowest-design-margins=

“Frhe-Couling-Units-inspectiormrwili-be-conducted-withinthe=t0=year-period-priorto-the
-period-of-extended-operation.

Monitoring and Trending
“Fhisone=time-inspection-activity-is-used-to-characterize-conditions-and-determine=if=
-ang-te-what-extent-further-actions-may-be-required—I-he-activity-includes-previsions

Replace for-increasing-the-inspeclion-sample-size-and-location-if-degradation-is-detected-
with Insert E for baseline inspections |

on page The sample size*Wwill be determined by engineering evaluation of the materials of
B-67b construction, the environment (i.e., service conditions), aging effects, and operating

Aging Management Programs
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Insert A into page B-67

The baseline inspection portion of Cooling Units Inspection Program focuses on a
representative sample population of subject components at susceptible locations to be
defined in the implementing documents. The inspections identify symptomatic evidence
of cracking, loss of material, or reduction in heat transfer at other susceptible locations
within the scope of the inspection due to the similarities in materials and environmental
conditions. Subsequent inspections are opportunistic when components are opened for
periodic maintenance, repair, and surveillance activities when surfaces are made
available for inspection.

insert B into page B-67

The Cooling Units Inspection Program does not include any actions to prevent aging
effects or to mitigate aging degradation. It is a condition monitoring program.

Insert C into page B-67

Inspections will be performed by qualified personnel using the appropriate established
nondestructive examination (NDE) techniques, primarily visual, with enhanced visual,
surface, or volumetric techniques used depending on the aging effect.
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Insert D into page B-67

The Cooling Units Inspection Program provides for detection of aging effects prior to a
loss of component intended function. Inspections will include a combination of
established visual or enhanced visual (e.g., VT-1 or VT-3 or equivalent), volumetric
(e.g., radiographic testing or ultrasonic testing), and surface examination techniques
performed by qualified personnel.

Baseline inspections will be established on a sample population of subject components
determined by engineering evaluation to identify evidence of cracking (of aluminum), a
loss of material, or fouling, prior to the period of extended operation. Opportunistic
inspections will be conducted, thereafter, when components are opened for
maintenance, repair, or surveillance and surfaces are made available for inspection.

For baseline inspections, the sample population will be 20% of the total population for
each material - environment - aging effect group, up to a maximum of 25 inspections
per group and, where practical, will be focused on the components most susceptible to
aging, such as due to their time in service, the severity of conditions during normal plant
operation, and the lowest design margins.

Inspection of the sample population will be conducted within the 10-year period prior to
the period of extended operation, and will serve as a baseline for future inspections.
Any evidence of degradation that could lead to a loss of component intended function
will be documented and evaluated through the Columbia corrective action program,
including provisions for increasing the inspection sample size and locations.

Insert E into page B-67

The Cooling Units Inspection Program comprises baseline inspections prior to the
period of extended operation and opportunistic inspections when components are
opened for maintenance, repair, and surveillance thereafter. Baseline inspections are
used to characterize material conditions and include provisions for increasing the
inspection sample size and locations if degradation is detected. The results of baseline
inspections are considered to ensure that opportunistic inspections thereafter will detect
aging prior to a loss of component intended function.

Aging Management Programs Page B-67b Amendment 21
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experience (e.g., time in-service, most susceptible locations, lowest design margins).
Inspection findings that do not meet the acceptance criteria will be evaluated using .
the Columbia corrective action ereeess—te%etefmrne%hemeed#eesubseqaent—agm? :
~managemeat-activities-and-for-monitering-and-rending-of-theresulls—

308 .
l —{program.
° Acceptance Criteria —{Insert B from page B-68b | - P g 1

indrca{reﬂsmerelevaﬁ%endrtieﬁs=ef=degradaﬂen=detected—dunngatheﬁnepectrens-w%
be=eemeared%&pre-determmed——acceptanee%r:rter4a=l¥-——the—acceetance=cntena=are=
not-met=then-the-indications-and-conditiens-will-be-evaluated-under-the-corrective- . -
-actien—program=to-determine-whether=they-could=resull=in-a-loss—of-component

=intended-function-during-the-period-ef-extended-operation: <~ IReplace with Insert C
' ~ lfrom page B- 68b

o Corrective Actions

. This element is common-to Columbia programs and activities that are credited wrth L
‘aging management durrng the perrod of extended operation and rs drscussed m
SectionB.1.3. . -

o Confirmation Process :
This element is common to Columbia programs and activities that are credrted with
aging management dunng the period of extended operatron and is discussed in
Section B.1.3.

e Administrative Controls . o o : el | iy
This element is common to- Columbia programs and actlvmes that are credrted wrth N
aging management during the period of extended operation and is discussed in

Section B.1.3. B Replace with Insert

D from page B-68b | -
o Operating Experience
Jhe-Geelrng~Unrts=!nspectren=45—a—-new=ene-trme-4nspeetren=aetrwty-for=whrshmplan% S
=eperaimg==expenence=has=not==shewn=the=eceﬂrrenee=af—the=afefementiened—agmg———- -
=eﬁeetsr~__—]'.he=mspectm.premdes-_—far_m_eenﬂrmairenwf@ateuaLeendrtrensmear_the
_ =perred=efuex4eaded=eper~atrena-——’llheelement&cempnsmgéhe-mspectrea actwrty=are—te A
abeaeensrsteM=wrtharndus{ry=praetrce : \

%ﬁﬁ@“ﬂv&6ﬁ=rs=based=on=mdaehwoverahng=exverrence=thmagh=&annaw=26@5=- o
%C-%ﬁ%ﬁwaﬂﬁgﬁ*ﬁeﬁeﬁGQ@hﬁS%WGWGWGd—*fGPﬁppJ%MW—*HGﬂG—W&& '
sidentified~—Future-operating-experience=is—captured=through—the-rormal-operating-
%xeeﬁence=eevrew=pmeess=whreh—wrll—eentmueﬁhreugh%h&peﬂad%%extended=-
-operation—

A review .of Columbia operatrng experrence documented in recent work orders
revealed that cooling unit coils have been found clean and no leakage was
observed.

\{Add Insert A from Page B—GBa{
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insert B into page B-68

Inspection findings will be documented and evaluated by assigned engineering
personnel. The inspection findings will be reviewed to ensure that each material
exposed to condensation has been examined via opportunistic inspection within a 5
year time period. If opportunistic inspections have not occurred within the 5-year
interval, appropriate actions will be taken to ensure these inspections are performed.
Inspection findings that do not meet the acceptance criteria will be evaluated using the
Columbia corrective action program with subsequent adjustments to the program made
as necessary.

Insert C into page B-68

Indications or relevant conditions of degradation detected during the inspections will be
compared to pre-determined acceptance criteria established by engineering evaluation
of the pertinent design standard.

Unacceptable inspection findings will include visual evidence of a loss of material or
reduction in heat transfer due to fouling, a reduction in wall thickness where appropriate,
or evidence of cracking of aluminum obtained by enhanced visual, surface, or
volumetric examination.

If the acceptance criteria are not met, then the indications and conditions will be
evaluated under the Columbia corrective action program to determine whether they
could result in a loss of component intended function during the period of extended
operation or prior to the next opportunity for inspection.

Insert D into page B-68

The Cooling Units Inspection Program is a new plant-specific program for which plant
operating experience has not shown the occurrence of the aforementioned aging
effects. Theyjn ien provides for confirmation of material conditions before entering

|Program }

the period of extended operation, and detection of aging effects prior to loss of
component intended function during the period of extended operation. The elements
comprising the program activities will be consistent with industry practice.

NUREG-1801, Revision 1, is based on industry operating experience through January
2005. Recent industry operating experience has been reviewed for applicability, with
only general indication that inspection of internal surfaces during the performance of
periodic surveillance and maintenance activities has proven effective in maintaining the
material condition of plant systems, structures, and components. Future operating
experience is captured through the normal operating experience review process, which
will continue through the period of extended operation.

Aging Management Programs Page B-68b Amendment 21
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‘+he-site=corrective~action-program-and-an—engoing-review-of-industry-operating
experience=will-be=used-to-ensure-that-a~one=time-inspection—activity-remains-the~-
-appropriate-method-for-managing=-the—effects-of-aging—for-components=within-the

Scopeoftiis-activity. Replace with Insert A
Required Enhancements on page B-69a
Not applicable, this is a new agtivity. provide reasonable assurance that
. the aging effects will be managed
Conclusion I‘ such that

Implementation of the Cooling Units Inspection*will verify-that-there-are-ne-aging-effects
fequiring-management-for-the-subject-componentsoer-will-identify-corrective-actions,
possibly-including-programmatic-oversight-to-be-taken-to-ensure=that the component
intended functions will be maintained consistent with the current licensing basis during
the period of extended operation and that spatial interactions (e.g., leakage) will not
result in loss of safety-related component intended functions during the period of
extended operation.

Aging Management Programs Page B-69 January-2610

|Amendment 21 —>




Columbia Generating Station
License Renewal Application
Technical Information

Insert A into page B-69

This operating experience supports that baseline inspections of each material, to
determine actual material conditions, prior to the period of extended operation and
opportunistic inspections thereafter will, in conjunction with the normal operating
experience review process, ensure aging is detected prior to a loss of component
intended function. The site corrective action program and an ongoing review of industry
operating experience will be used to ensure that the program is effective in managing
the effects of aging for components within the scope of this program during the period of
extended operation.

Aging Management Programs Page B-69a Amendment 21
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Environments
Subject mechanical components of the Diesel (Engine) Exhaust System are exposed to
the following normal operating environments:

¢ Air-indoor uncontrolled

e Air-outdoor

o Closed cycle cooling water .

e Lubricating oil

e Raw water
' Aging Effects Requiring Management
The following aging effects require management for the subject mechanical components
of the Diesel (Engine) Exhaust System:

e Loss of material

¢ Loss of pre-load

¢ Reduction in heat transfer

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

o Bolting Integrity Program

o Closed Cooling Water Chemistry Program

e Chemistry Program Effectiveness Inspection

o Diesel Systems Inspection <

o External Surfaces Monitoring Program

e Heat Exchangers Inspection

¢ Lubricating Oil Analysis Program

e Lubricating Oil Inspection

Aging Management Review Results Page 3.3-20 ‘ =January-2040°
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3.3.2.2.7.2 BWR Reactor Water Cle‘anup and Shutdown Cooling Systems

Loss of material due to general, pitting, and crevice corrosion for steel piping
components, accumulators, tanks, and heat exchanger components exposed to treated
water 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, accumulators, tanks, and heat exchanger components.

The one exception is the Equipment Drains Radioactive System, for which loss of
material for piping and piping components with a structural integrity function is managed
by the Monitoring and Collection Systems Inspection, which—is—a—new—one-time

mspeehen—that—wﬂl—deteet—and—eharaeten%e%ss—eﬁma&eﬂak

3.3.2.2.7.3 Diesel Exhaust Piping, Piping Components, and Piping Elements

During normal plant operations, diesel exhaust piping, piping components, and piping
elements are exposed to diesel exhaust gases infrequently and for short durations. For
the remaining time, these components-are exposed internally to outdoor air. The
configuration of the diesel exhaust has the potential for collection of moisture inside the
piping, piping components, and piping elements. With the combination of this potential
for moisture collection and the infrequent exposure to diesel exhaust gases, loss of
material due to crevice, general and pitting corrosion .is an aging effect requiring
management for steel (exhaust) piping exposed internally to outdoor air. This loss of
-‘ material |§ managed by the Diesel Systems Inspechon@ the Diesel-Driven Fire Pumps {—P@'
Inspectno WhICh -are-pew-one-time-inspections=that=will-detect=and-characterize-loss-of
e ernal-surface-of-diesel-exhaust-piping—piping-components=and-piping-

aa SYaBR A AV AT AL

elements-

3.3.2.28 Loss of Material due to General, P|tt|ng, Crevice, and Mlcroblologlcally
Influenced Corrosion (MIC)

Loss of material due to general, pitting, and crevice corrosion and microbiologically-
influenced corrosion (MIC) for steel piping components, and the steel diesel fuel oil
storage tank, with coatings buried in son is managed by the Buried Piping and Tanks
Inspection Program.

3.3.2.2.9 Loss of Material due to General, Pitting, Crevice, Microbiologically
Influenced Corrosion, and Fouling
3.3.2.2.9.1 Piping, Piping Components, and Piping Elements — Fuel Oil

Loss of material due to general, pitting, and crevice corrosion and MIC for steel piping
components and tanks exposed to fuel oil is managed by the Fuel Oil Chemistry
Program. The Fuel Oil Chemistry Program manages aging effects through periodic

Aging Management Review Results Page 3.3-52 : _ Janary 2010~
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components, and piping
elements exposed to diesel
exhaust

only), pitting and
crevice corrosion

is to be evaluated.

Table 3.3.1 Summary of Aging Management Programs for Auxiliary Systems
Evaluated in Chapter VIl of NUREG-1801
. Further
item . Aging Aging Management ! . .
Component/Commodity . Evaluation Discussion
Number Effect/Mechanism Programs Recommended
3.3.1-18 | Stainless steel and steel diesel | Loss of material/ A plant specific aging Yes, plant Steel diesel engine exhaust
engine exhaust piping, piping general (steel management program | specific piping, piping components, and

piping elements were evaluated
as being exposed to diesel
exhaust infrequently, and for
short durations, and to outdoor
air the remainder of the time.
The Diesel Systems Inspection
or the Diesel-Driven Fire Pumps
Inspection js credited. A Note E
is applied.

Refer to Section 3.3.2.2.7.3 for

further information.

Aging Management Review Results
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components, and piping
elements (without lining/coating
or with degraded Ilmng/coatung)
exposed to raw water

due to general,

microbiologically
influenced
corrosion, fouling,
_and lining/coating
degradation

pitting, crevice, and .

llpiping and tanks" - |

Open-Cycle Cooling .. [No. .
Water System .

Replace deleted |
text with: "drain -

" Table 3.3.1 Summary of Aging Management Programs for Auxiliary Systems
Evaluated in Chapter VIl of NUREG-1801
. : : Further
item ~ . Aging Aging Management - L . ;
- Component/Commodity - 2= Evaluation Discussion
quber _ : : Effect/Mechanism Programs Recommended _
3.3.1-76 | Steel piping, piping Loss of material - '

Consistent with NUREG-1801,

Jwith exceptions.

Except as noted below, the

1 Open-Cycle Cooling Water
Program is credited to manage

loss of material for steel piping,
piping components, and piping

: elements that- are exposed to raw
‘waler.

_|For steel piping and piping .
- components in the other auxnlnary '

‘| systems that are. exposed toraw |
... . | water, the following programs are |
* . |credited to-manage’ loss of ‘
»materlal :

|e Dlesel Startmg A|r Inspectlon

for drain piping in Diesel
Starting Air System

"+ |+ Diesel Systems Inspection for -

drain piping in the Diesel o
{Engine) Exhaust System

e Monitoring and.Collection
L Systems lnspecuon% draifr.

-pwpmg in Equipment Drains

. Radioactive, Floor Drain, and
Floor Drain Radioactive -
systems

Aging Management Review Results |
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A.1.215 CRDRL Nozzle Program -

. The CRDRL Nozzle Program is an exrstrng mrtrgatron and condutron monltonng programlj_"
that manages cracking due to flaw growth.of the control rod drive return line (CRDRL) -
nozzle, safe end, cap, and connecting welds. The CRDRL Nozzle Program consists.of .-
a) mitigation activities, and b) inspection, flaw evaluation, and repair in accordance with -
the ASME Boiler and Pressure Vessel Code, Section X!, Subsection IWB, Table IWB
2500-1 (2001 Edition through 2003 Addenda) and the recommendations of .-
NUREG-0619. System modifications were implemented by the- original equrpmentf
manufacturer prior to initial startup to mitigate cracking. The BWR Water Chemistry
Program monitors and controls reactor coolant water chemistry in accordance with -
BWRVIP guidelines to ensure the long-term mtegnty and safe operatron of the cntrcal‘ o
regions of the CRDRL nozzle. - - e

: The CRDRL Nozzle Program credrts portrons of the lnsennce lnspectlon ISI) Program -
A1.2 16 _ Dresel Startmg Arr Inspectron | | |

The Diesel Starting Air Inspection detects and characterrzes the condition of matenals“
for the DSA System air dryers and downstream piping and components (excluding the -
DSA System air receivers). The inspection provides direct evidence as to whether, and

to what extent, a loss of material due to corrosion has occurred. S

The Diesel Starting Air Inspection is a new one- trme ms'pectron that will be rmplernented'_
prior to the period of extended operation. The inspection activities will be conducted '
within the 10-year period prior to the period of extended operation.

R Replace with Tnsert A
: ~ . ‘lon page A-13a

A.1.217  Diesel Systems Inspectlon

: RZhe:DreseL:Syetem&Laspeeﬁ@n:deteet&aad:eharaetenzeMhe@eadrtren@f#ﬁateﬂals&fee-
=th&mter4er-ef=the=exhaust~prprng=fer—the%iwsreaﬁﬁmand%—-dreseis—ln-the%feseHEngme
Exh'aﬁst‘SysrerrFmeiddrng—the=leep=seai—drams=frem=the=exhaust-prpmgmaﬁd-—the-dfam—
-pans—and-drair-piping-asseciated-with-air-handhng-tnits-ofthe-Bieset-Building-HYAS—
Systems. Jhe_:nspectlenapuawdes.drreet-=ewdence=as_te_whether——and_te=what_exten1—_a=
1ess=eﬁnarerrai=dne=fe=ceﬁesmnm§eeeaﬁed=

loF crack«mg—due=testr=ess—cerresnen=crack1ngJ

Jh&Dreeel—SystemsAaspeeﬁenawemaeirmunweetren&Mtwrllebe—rmplemented
npner~te=the-peﬁed=e¥=exien=eperat4en=‘l‘he=mspect#ea—actwmesaml%be%enducted
~withip-the<10-yearperiod-priorte-the-period-of-extended-cperation— ‘

Pro ]l — _[Replace with Insert
A.1.2.18 - Diesel- Dnven Fire Pumps lnspectlon B on page A-1 3a

Ahe_—.@resef@nweesa&eaaumesglaeeeetren#deteeisaandaehas:actemaes—aiheamaxenalu o
%en@ren@&theaatemr—efqh&ﬁmﬂeteetsenéystem@ese@n@neéxhaast‘prpmgr—an% ,
g&amnamiemon..&yste@dlesemeaLexcbamgers.exposed_to.a;awawaier.enwrommema o
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Insert A into page A-13

The Diesel Systems Inspection Program manages the effects of loss of material due to
corrosion and cracking due to stress corrosion cracking of materials for the interior of
the steel and stainless steel exhaust piping components for the Division 1, 2, and 3
diesels in the Diesel Engine Exhaust System, including the loop seal drains from the
exhaust piping.

The Diesel Systems Inspection Program is a new program that will be implemented via
baseline inspection of a sample population followed by opportunistic inspections when
components are opened for periodic maintenance, repair, or surveillance activities when
surfaces are made available for inspection. These inspections ensure that the existing
environmental conditions are not causing material degradation that could result in a loss
of component intended function during the period of extended operation. Inspection of
a sample population will be conducted within the 10-year period prior to the period of
extended operation and will serve as a baseline for future inspections.

Insert B into page A-13

The Diesel-Driven Fire Pumps Inspection Program manages the effects of loss of
material, due to corrosion or erosion, and reduction in heat transfer of the interior of the
Fire Protection System diesel engine exhaust piping, and of Fire Protection System
diesel heat exchangers exposed to a raw water environment. The program also
manages cracking due to SCC of susceptible materials.

The Diesel-Driven Fire Pumps Inspection Program is a new program that will be
implemented via baseline inspection of a sample population followed by opportunistic
inspections when components are opened for periodic maintenance, repair, and
surveillance activities when surfaces are made available for inspection. These
inspections ensure that the existing environmental conditions are not causing material
degradation that could result in a loss of component intended function during the period
of extended operation. Inspection of a sample population will be conducted within the
10-year period prior to the period of extended operation and will serve as a baseline for
future inspections.

Final Safety Analysis Report Supplement Page A-13a : Amendment 21
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Technical Information

i " Item Number

| Table A-1
Columbia License Renewal Commitments

o Commitment

" FSAR

" Supplement

Locatlon
(LRA App Ay

' Enhancement
or :

Implementatlon
" Schedule’

.. Fire Pumps
,Jnspectlon '

| mspection-provides-dir

The-Diesel-Driven-Fire-Pi
thematenal—cendmen=ef-the=m%eﬂer——ef-the—Etre——Rreteetnen—%ysteﬁP :

- 3'dteseI—engme«exhaus?pfptng=and=ef=5tre*@eet;ew%ystemﬁigse# ok

! "mps=l nspectaen—detects~ané—eharaetenzes=

» Repléce with

‘heatexchangers-exposed-to-arraw-waterenvironment—Fhe: -
ire errce=as=tc'wh‘ether=am=ta=wh’at=

Hlnsert B on

"|page A-46a ||.7

The Duesel Startlng Air’ Inspectuon IS a new activity: ‘ L - v,;A.;1A:.,2.1/6;_ i ‘Within the 10-
AIr 'ﬂSPeCt'OH The Diesel Starting Air Inspection detects and characterizes the ool year period., pﬂOf
o ~+ | condition of materials forthe DSA System air dryers and downstréam | - |-to the period of .
-piping and, components (excludmg the DSA System air recenvers) - - ¢ extend_ed .
The inspection provides direct evidence as to whether, and to what N operation.
T : extent, the relevant. effects of aging have occurred. : T
17) Diesel Systems Fhe—Buesersvstemﬁnspectrorﬁwnew—acnvrrr < A 12, 17 | Withinthe=t= :
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Insert A into page A-46

The Diesel Systems Inspection Program is a new program.

The Diesel Systems Inspection Program manages the effects of loss of material due to
corrosion and cracking due to stress corrosion cracking of materials for the interior of
the steel and stainless steel exhaust piping components for the Division 1, 2, and 3
diesels in the Diesel Engine Exhaust System, including the loop seal drains from the
exhaust piping.

The Diesel Systems Inspection Program consists of baseline inspections prior to the
period of extended operation followed by opportunistic inspections during the period of
extended operation.

Following the baseline inspection, inspection findings will be reviewed periodically to
ensure that each material exposed to air-outdoor and raw water has been examined via
opportunistic inspection or action are taken to ensure inspections are performed. Initial
interval for review of inspection findings.is 5 years and may be adjusted based on
operating experience. ‘

Insert B into page A-46

The Diesel-Driven Fire Pumps Inspection Program is a new program.

The Diesel-Driven Fire Pumps Inspection Program manages the effects of loss of
material, due to corrosion or erosion, and reduction in heat transfer of the interior of the
Fire Protection System diesel engine exhaust piping, and of Fire Protection System
diesel heat exchangers exposed to a raw water environment. The program also
manages cracking due to SCC of susceptible materials.

The Diesel-Driven Fire Pumps Inspection Program consists of baseline inspections prior
to the period of extended operation followed by opportunistic inspections during the
period of extended operation.

Following the baseline inspection, inspection findings will be reviewed periodically to
ensure that each material exposed to air-outdoor and raw water has been examined via
opportunistic inspection or action are taken to ensure inspections are performed. Initial
interval for review of inspection findings is 5 years and may be adjusted based on
operating experience.

~ Final Safety Analysis Report Supplement Page A-46a Amendment 21
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Insert C into page A-46

Implementation prior to the period of extended operation and initial inspection within the
10-year period prior to the period of extended operation. Then ongoing.
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Table B-1

Correlation of NUREG-1801 and Columbia Aging Management Programs
(continued)

Number

- NUREG-1801 Program

Reactor Vesse! Surveillance

See Section B.2.46.

Corresponding Columbia AMP

Reactor Vessel Surveillance Program

One-Time Inspection

See Section B.2.12.
Cooling=-Units-lnspection:
See-Section-B:=2-14:

‘Seg=SectionrB:2:18.

Diesel Starting Air Inspection
See Section B.2.16.
Piesel-Systems-nspection-
‘See-Section-B=2-1%-

SegSection-B:2:27=

Heat Exchangers Inspection
See Section B.2.30.

Lubricating Oil Inspection
See Section B.2.37.
See-Section-B=2:41=
‘See-Gection-B:2-48-

See Section B.2.51.

Chemistry Program Effectiveness inspection

Digsel-Briven-sire-Pumps-lnspection

Fexible-Connection-inspection-

Meniteringﬂnd=C=—ellectie-n=Systems=lnspectien
Service-Air-System-lnspection

Supplemental Piping/Tank Inspection

X1.M33

Selective Leaching of
Materials

See Section B.2.47.

Selective Leaching Inspection

X1.M34

Buried Piping and Tanks
Inspection

See Section B.2.5.

Buried Piping and Tanks Inspection Program -

XI.M35

One-time Inspection of
ASME Code Class 1 Small-
Bore Piping

See Section B.2.49.

Srmal-BoreClaso 1 Piomad )

\

X1.M36

External Surfaces Monitoring

External Surfaces Monitoring Program

See Section B.2.23.

\

]
[Insert A from Page B-14a |
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Table B-1
Correlation of NUREG-1801 and Columbia Aging Management Programs

(continued)

Number NUREG-1801 Program Corresponding Columbia AMP
- ———— |
N/A Plant-Specific Program High-Voltage Porcelain Insulators Aging

Management Program
See Section B.2.31.

N/A Plant-Specific Program Potable Water Monitoring Program
See Section B.2.43.
N/A Plant-Specific Program Preventive Maintenance — RCIC Turbine Casing

See Section B.2.44.

[Insert A from Page B-18a |

Insert A from page B-18b after
page B-18a from Amendment 2

Insert B from Page B-18b for
Amendment 21
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Insert A to Page B-18

Number NUREG-1801 Program Corresponding Columbia AMP
N/A Soecific P Service Level 1 Protective Coatings Program
Plant-Specific Program See Section B.2.55.

Insert B to Page B-18

N/A Plant-Specific Program Cooling Units Inspection Program
See Section B.2.14.
N/A Plant-Specific Program Diesel Systems Inspection Program
See Section B.2.17.
N/A Plant-Specific Program Diesel-Driven Fire Pumps Inspection Program
See Section B.2.18.
N/A Plant-Specific Program Flexible Connection Inspection Program
See Section B.2.27.
N/A Plant-Specific Program Monitoring and Collection Systems Inspection
Program
See Section B.2.41.
N/A Plant-Specific Program Service Air System Inspection Program
See Section B.2.48.

Aging Management Programs

Page B-18b Amondment-14
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Table B-2
Consistency of Columbia Aging Management Programs with NUREG-1801

(continued)

Consistent
Consistent with ’
Program Name | ! | with NUREG- | NUREG. | Flant- | Enhancement
9 1801 1801 with | SPeciic quire
Exceptions
BWR Vessel
Internals Program Existing Yes - - -
Section B.2.10
BWR Water
Chemistry Program Existing Yes - - -

Section B.2.11

Chemistry Program
Effectiveness
Inspection

Section B.2.12

Closed Cooling
Water Chemistry
Program

Section B.2.13

Cooling Units

inspection > New Hes- - .;( — -

New Yes - - —

Existing - Yes - Yes

Section B.2.14

CRDRL Nozzle
Program Existing Yes - - -
Section B.2.15

Diesel Starting Air
Inspection New Yes - - -
Section B.2.16

Diesel _Systems
Inspection > New Yes — - -
Section B.2.17 1@]

Diesel-Driven Fire

Pumps Inspection New Xes - e -
[Program H-secion 8218 7 A es ]

Aging Management Programs Page B-20 =January=2016-
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_Columbia Generatrrrg Station- V_
" License Renawal Application DL
Techmcal Infermatlon;. e

B.2.17 Diesel Systems Inspection <—JProgram].

Program Description

~Fhe=biosel-=Systems-—inspection=is—a—new-—one-time—inspection=that}will—=detect—-andg-
=characterize-the-material-condition-of-the-interior-of-the-exhaustpipingSor-the-Bivision~1=
=2-aﬁe=a=eresels=~4n=4he=84esel=’éngme=Exhaust—Systemﬂncludrngqheéeep—sea!aran&‘A L
 ~frem=the—exhaust=piping; -piping-associated—with—air - .~
mandhﬂg—umrs—ef—%he—gresel—aaﬂdmg—HVAG—sysreme -;Haeanspectren@mvrées%"ec%
-evidenge-as-te-whether=a ndqeawhataexctemmaJess-efamatenal~due=te=eerr=esrea=4aes= o
=occurred-ors-likely-to-oeeut- - : :

Ier—craekrng=due~te=s»tresscerresremcrackm@

=&mplemeeta¥ren=ef==ﬂae=94esek&ystems=mspec—aera=muu=pr=e¥rde=eeaﬁrmatren_;that=the-
=m¥egr4ty=ef=the=sub;ect_cempenemS=wrll=be=maretaraee=eensas{eﬂt=wath_the=euﬂeet=
-lieensing-basis-during-the-period-of-extended-operation= \ Replace with Insert A

NUREG-1801 Consistency o o Tenbage B-77a

=Fhe=9tese%~8ystems—~lnspec-hen#s-a=new=enemhme=rnspec%ren=fer=c-elumb:a=that=ml!=be= .
@enssster&twwrtmthe==10==e1ement5=ef=an=ef£eetrve=agrmgamanagementapregramwasa' R
%escneed-mcwa R&G—448@4=Se0tren=x4—l\432——@ne—%me4nspeetren=== :

Exceptions to NUREG-1801 . [Repace Wit Tnseri B
‘ .+ lon page B-77a

'None
Aging Management Program Elements

The results of an evaluatlon of each program element are provrded below

) Scope of Program : I

='£he=sef-th%&ese%&ystems%nspecaeaﬂﬁcluees%ste xheust=prpmgv -
-exposed-to-anA-air-outdoor-environment—and-the-loop-seal-drains-from-the-exhaust=
—piping-that-are-exposed-to-a-raw-water-envirorment-forthefellowing-dieselengines:

* DG-ENG-1AT/IA2 _ | . ) . |Replace with Insert}C _/\ _
o DG-ENG-1B1/1B2 . ::|onpage B-77b |
DG-ENG-1C e S

'DSA-ENG-C/2C

;Add%ﬁmwhesmﬂe%ﬁtee%ﬁ—emﬁtea—dmwﬁmg—expeeed—wﬁwaw
-wa%efbenviremﬂent—and—assecrafted—wrth'the—followrng—eqmpmen%are-m—the—scope—of :
4he—Dresel—8ys&ems—msseet+en \_ '

Replace with Insert D |
on page B-77b
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Insert A into page B-77

The Diesel Systems Inspection Program is a new plant-specific program for Columbia.
The program will consist of inspections of the steel and stainless steel exhaust piping
components for the Division 1, 2, and 3 diesels in the Diesel Engine Exhaust (DE)
System, including the loop seal drains from the exhaust piping. The Diesel Systems
Inspection Program will manage the effects of loss of material due to corrosion and
cracking of stainless steel components. The Diesel Systems Inspection Program will
comprise baseline inspections prior to the period of extended operation followed by
opportunistic inspections when components are opened for maintenance, repair, or
surveillance to ensure that the existing environmental conditions in subject components
are not causing material degradation that could result in a loss of component intended
function during the period of extended operation.

implementation of this program will ensure that the ‘integrity of the subject components
will be maintained consistent with the current licensing basis during the period of
extended operation.

The Diesel Systems Inspection Program is a new condition-monitoring program.
Inspection of a sample population will be conducted within the 10-year period prior to
the period of extended operation and will serve as a baseline for future inspections.

Insert B into page B-77

The Diesel Systems Inspection Program is a new plant-specific Columbia program for
License Renewal. NUREG-1801 includes an Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program (XI1.M38) that is focused on
steel components and the loss of material aging effect. Rather than necessitating
enhancements and exceptions to the NUREG-1801 program, a plant-specific program
is credited.

The Diesel Systems Inspection Program is a new plant-specific program that is
evaluated against the ten elements described in Appendix A of the Standard Review
Plan of License Renewal Applications for Nuclear Power Plants, NUREG-1800,
Revision 1. The results of an evaluation for each element are provided below.

Aging Management Programs Page B-77a Amendment 21
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Insert C into page B-77

Prior to the period of extended operation, the Diesel Systems Inspection Program
includes baseline inspection of a sample population followed by opportunistic inspection
of the steel and stainless steel exhaust piping components exposed to an air-outdoor
environment, and the loop seal drains from the exhaust piping that are exposed to raw
water environment, for the following diesel engines:

Insert D into page B-77

The baseline inspection portion of the Diesel Systems Inspection Program focuses on a
representative sample population of subject components at susceptible locations to be
defined in the implementing documents. The inspections identify symptomatic evidence
of loss of material or cracking at other susceptible locations within the scope of the
inspection due to the similarities in materials and environmental conditions.
Subsequent inspections are opportunistic when components are opened for periodic
maintenance, repair, and surveillance activities when surfaces are made available for
inspection.

Aging Management Programs Page B-77b Amendment 21
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Replace
with insert
A on page’
B-78a

¢ Preventive Actions ) o
—>=N@=act#ens=ﬁfe—-taken—as=ﬁaﬁ=ei—the—a1esef=8ystems=lﬁspect1eﬁ=te==pfeveﬂt=agmg= ;
-=effects=@r-t@m4tfgat&agingﬁegradauen=

e Parameters Monitored or Inspected :

Replace
with Insert
B on page
B-78a

=SI'+xe-=;3€sfnameter*s=te=be=1nspeeted—by=the={9:esei~~s’;vsterﬁs=lﬁspeetwm=ﬁ’fdtﬁde='srcra1i=
71 ~thickness-arvisual-evidence-ef-internal-surface-degradation—of-the~diesel-exhaust:

-piping--and—the—drain—pans—and—drain—piping -as—measures=of-loss=ef-material=

=lnspect4<=>ns—wﬂl=be—-perf@rmed=by=qua|1f1ed=persennel—usmg=estabhshed=NEE= b
~technigues—{i.e.—ultrasonic—examination)—\Visual—inspection—ocf-the—internals—for o
-=ewéeﬁce=ef=cerresmn—and=cerar@s1en=prodacts=may=be~performed-as=efap@r=tu94t4es-f@r= _’

Replace
with Insert
C on page
B-78a

e Detection of Agmg Effects '
¥ -’ﬁwe=B1esei=Systems=lnspecttmfmﬂﬁiSﬁTUmbm°at10n“of=estabhshed=vo1ﬁmetnc=aﬁd -
-visual~examination-technigues={such-as—equivalent-te=VF4-or-vVF3)-perormed-by- .

-qualified-personnel-on-a-representative-sample-of- the.sub;eet=eempeaen13=te4denufy
~evidence-of-less-of-materiak: _

T he==5“ampie—popﬂi=atuon—wﬂl~be determine -by=en"gme“enng—evalﬂamn-baseﬁ~on,
sound-statistical-sampling=methodology:-and-where-practical-wil-be-focused-on-the
-components—most-susceptible~to-aging-—such-as~due-to-thei~time~in-service=the ~
seﬂver-&ty@fsc'@nd-it-i@ns;during-nermal=plaTnt:@perati@nsaandedesignamar»gms "

?ﬂlﬁﬁﬁ’Sﬁfé?‘ﬁﬁﬁ%ﬁ@CﬂO‘ﬁWlI‘b@Tﬁﬁﬁﬁtéﬁ%ﬁéﬁTﬁS%ﬁﬁﬁtﬁW@’mﬁéWW
Jicense-and-priorte-the-end-of-the-current-operating-license=with-sufficient-time-te -
~mplement=programmatic—oversight=for=the—period—of-extended=o yperation—Fhe . ..
activities=will-be=conducted-no-earlier-than-t@-years-prior-to-the~end-ofthe~current - . .
@peratmg—hceﬁse==s@—~thatacendm@ns—-=are==m@re—-—re;ares@ntatwemefathe%@ndmeﬁs R
exaeetedﬂﬁﬂngﬁheﬁeﬂed-e%extended=ﬁperatmn= : S

° Momtonng and Trending

-if=and—to—what-extent—further-actions—may~be—required—Fhe=activity~inclades .

/'ﬂi'ms-"oma‘ttmmﬁsp*echon=acnvﬂyﬁs=ﬁsed=t0‘cha°racmﬁmndﬁmsmd%ﬁetermmr =

provisiens=for-inereasing=the-inspection=sample=size=and-locations=if-degradation=is- ;

Replace
with Insert
D on page
B-78b

=detected=

='Fhe=samp’re-31ze~wdl—be=detefm|ned~by:engmeenng-evaluaﬂeﬂ——efmthe——mateﬂals=ef=
-construction—the-environment=(i-e= servace=cend4t1ens)—aglng=effects-—and—eperatmg
-experience~(e-g——time—in-service—susceptible-locationss—lowest=design—margins)=

-nspection-findings-that-de-not-meet-the-acceptance-criteria-will-be-evaluated-using-
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Insert A into page B-78

The Diesel Systems Inspection Program does not include any actions to prevent aging
effects or to mitigate aging degradation. This program is a condition monitoring
program.

Insert B into page B-78

The parameters to be inspécted‘ by the Diesel Systems Inspection Program include wall
thickness or visual evidence of internal surface degradation of the diesel exhaust piping
as measures of loss of material and cracking.

Inspections will be performed by qualified personnel using the appropriate established
nondestructive examination (NDE) techniques, primarily visual, with enhanced visual,
surface, or volumetric techniques used depending on the aging effect.

Insert C into page B-78

The Diesel Systems Inspection Program provides for detection of aging effects prior to a
loss of component intended function. Inspections will include -a combination of
established visual or enhanced visual (e.g., VT-1 or VT-3 or equivalent), volumetric
(e.g., radiographic testing or ultrasonic testing), and surface examination techniques
performed by qualified personnel.

Baseline inspections will be established on a sample population of subject components
determined by engineering evaluation to identify evidence of loss of material or cracking
prior to the period of extended operation. Opportunistic inspections will be conducted,
thereafter, when components are opened for periodic maintenance, repair, or
surveillance activities and surfaces are made available for inspection.

For baseline inspections, the sample population will be 20% of the total population for
each material — environment — aging effect group, up to a maximum of 25 inspections
per group and, where practical, will be focused on the components most susCeptibIe to
aging, such as due to their time in service, the severity of conditions during normal plant
operation, and the lowest design margins.

Inspection of the sample population will be conducted within the 10-year period prior to
the period of extended operation, and will serve as a baseline for future inspections.
Any evidence of degradation that could lead to a loss of component intended function -
will be documented and evaluated through the Columbia corrective action program,
including provisions for increasing the inspection sample size and locations.

Aging Management Programs Page B-78a Amendment 21
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Insert D into page B-78

The Diesel Systems Inspection Program comprises baseline inspections prior to the
period of extended operation and opportunistic inspections when components are
opened for maintenance, repair, or surveillance thereafter. Baseline inspections are
used to characterize material conditions and include provisions for increasing the
inspection sample size and locations if degradation is detected. The results of baseline
inspections are considered to ensure that opportunistic inspections thereafter will detect
aging prior to a loss of component intended function.

The sample size for baseline inspections will be determined by engineering evaluation
of the materials of construction, the environment (i.e., service conditions), aging effects,
and of operating experience (e.g., time in-service, most susceptible locations, lowest
design margins, etc.). Inspection findings that do not meet the acceptance crltena will
be evaluated using the Columbia corrective action program.

Inspection findings will be documented and evaluated by assigned engineering
personnel. The inspection findings will be reviewed to ensure that each material
exposed to air-outdoor and raw water has been examined via opportunistic inspections
within a § year time period. If opportunistic inspections have not occurred within the
5-year interval, appropriate actions will be taken to ensure these inspections are
performed. Inspection findings that do not meet the acceptance criteria will be
evaluated using the Columbia corrective action program with subsequent adjustments
to the program made as necessary.

Aging Management Programs Page B-78b Amendment 21
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=the-Columbia-corrective-actior-prgcess-to-determine-the-need-for-subsequent-aging
=management-activities-and-for-further-monitoring-and-trending-ofthe-results=

e Acceptance Criteria
+ndications-or-relevant-conditionsrof-degradation-detected-during-the-inspection-will
-be=compared=te—pre-determineg,-acceplance—criteria——lnspection—results—will=be
-compared-against-minimum=wali=thiskness~values-established~in—accordance~with
-design=requirements=or-engineering-evaluation—lf-the-acceptance-criteria-are-not
met-then-the-indications-and-conditions-will-be-evaluated-underthe-correstive-action
-program=te-determine-whethethey-could-result-in-a-loss-of-component=intended
function-during-the-period-of-extended-operation= ~_|

Replace with Insert A
on page B-79a

¢ Corrective Actions
This element is common to Columbia programs and activities that are credited with

aging management during the period of extended operation and is discussed in
Section B.1.3.

e Confirmation Process
This element is common to Columbia programs and activities that are credited with

aging management during the period of extended operation and is discussed in
Section B.1.3.

¢ Administrative Controls
This element is common to Columbia programs and activities that are credited with

aging management during the period of extended operation and is discussed in
Section B.1.3.

Replace with Insert
e Operating Experience /— B on page B-79a
%;he=9iese%=8ystems=kﬁ3ﬁeeﬁen=is=a=new—-ene=tfme=tﬂsmetieme%' i

-expected—has-not-evidenced-as-a-problem—er-where-the-aging-mechanism-is-slew
acting—-Fhe-inspesction=providesfor—confirmation-of-material-conditicas—=near-the
peried-of-extended-operation—Fhe-elements-comprising-the-inspection-activity-are-to
be-consistentwith-industry-practices

ﬁeﬁeetr——?%eﬂeﬁwtwaeweiesmnf rmat1en=ef=eendmens=where==degradatm

NUREG-18064=is-based-on—industry~operating—experience~through—January=2005
Recenl-industry-operating-experience-has-been-reviewed-for-applicability;-none-was
identified—FEuture-operating-experience-is-captured-through-the—normal-operating
experience=review=prosess—which=will-continue-thraugh-the—-period-of-exiended.
operatien=

A-review-of-Columbia-operating-experience-to-date-has-found-no-indications-of-less
of=material-in-the-subjecit=diesel-system~components—The-site—corrective-action
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Insert A into page B-79

Indications or relevant conditions of degradation detected during the inspection will be
compared to pre-determined acceptance criteria established by engineering evaluation
of the pertinent design standard.

Unacceptable inspection findings will include visual evidence of loss of material or
cracking, or a reduction in wall thickness where appropriate, obtained by enhanced
visual, surface, or volumetric examination.

If the acceptance criteria are not met, then the indications and conditions will be
evaluated under the Columbia corrective action program to determine whether they
could result in a loss of component intended function during the penod of extended
operation or prior to the next opportunity for inspection.

Insert B into page B-79

The Diesel Systems Inspection Program is a new plant-specific program for which plant
operating experience has not shown the occurrence of the aforementioned aging effect.
The program provides for confirmation of material conditions before entering the period
of extended operation, and detection of aging effects prior to loss of component
intended function during the period of extended operation. The elements comprising
the program activities will be consistent with industry practice.

Recent industry operating experience has been reviewed for applicability with only
general indication that inspection of internal surfaces during the performance of periodic
surveillance and maintenance activities has proven effective in mainfaining the material
condition of plant systems, structures, and components. Future operating experience is
captured through the normal operating experience review process, which will continue
through the period of extended operation. N :

A review of Columbia operating experience to date has found no indications of loss of
material or cracking in the subject diesel system components. This operating
experience supports that baseline inspections of each material, to determine actual
material conditions, prior to the period of extended operation and opportunistic
inspections thereafter will, in conjunction with the normal operating experience review
process, ensure aging is, detected prior to a loss of component intended function. The
site corrective action pro'gram and an ongoing review of industry operating experience
will be used to ensure that the program is effective in managing the effects of aging for
components within the scope of this program during the period of extended operation.

Aging Management Programs Page B-79a Amendment 21
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~program-and-an-engoing-review-of-industry-operating-experience-will-be-used-te
-ensure=that=a—one-time=inspection—activity=remains—the—~appropriate—~method-for
-managing-the-effects-cfaging-for-compenents-within-the-scope-of-this-activity-

Required Enhancements

Not applicable, this is a new activity: i :
provide reasonable assurance that
Conclusion ' the aging effects will be managed
é such that
lmplementatlon of the Diesel Systems Inspection will %erify-that-there~are-no-aging:

@ﬁ@cmmn'gﬁmn’a*gmnﬁorﬂh’e%nbre‘cftmpm*entmr*wiﬂﬁdenﬁfy*cwrécﬁvw
actions—possibly=including—programmatic-oversight;—to~be~taken—to—-ensure~that the
intended functions of the subject components will be maintained consistent with the
current licensing basis during the period of extended operation.

\
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Environments

Subject mechanical compohents of the FP System are exposed to the following normal
operating environments:

e Air-indoor uncontrolled

Air-outdoor
.<_ !o Gas l

¢ Fuel oil

e Lubricating oil
e Moist air

¢ Raw water

e Saoll

| Aging Effects Requiring Management

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

e Cracking

 Hardening and loss of strength
e Loss of material

e Loss of pre-load |

¢ Reduction of heat transfer

Aging Management Programs ;
The following aging management programs manage the aging effects for subject
mechanical components of the FP System:

o Bolting Integrity Program

o Buried Piping and Tanks Inspection Program

¢ Chemistry Program Effectiveness Inspection

 Diesel-Driven Fire Pumps Inspection
o External Surfaces Monitoring Program
e Fire Protection Program

e Fire Water Program

e Flexible Connection Inspection

January-2040
=f“”“%ﬁéﬁ‘e"““"°»={“‘]‘%--{Amendment 21]
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3.3.2.2.7.2 BWR Reactor Water Cleanup and Shutdown Cooling Systems

Loss of material due to general, pitting, and crevice corrosion for steel piping
components, accumulators, tanks, and heat exchanger components exposed to treated
water 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, accumulators, tanks, and heat exchanger components.

The one exception is the Equipment Drains Radioactive System, for which loss of
material for piping and piping components with a structural integrity function is managed
by the Monitoring and Collection Systems Inspection wMeh—;s—a—new—ene—t}me

inspection-thatwill-detect-and-charasterizeloss-efmateriak
3.3.2.2.7.3 Diesel Exhaust Piping, Piping Components, and Piping Elements

During normal plant operations, diesel exhaust piping, piping components, and piping
elements are exposed to diesel exhaust gases infrequently and for short durations. For
the remaining time, these components are exposed internally to outdoor air. The
configuration of the diesel exhaust has the potential for collection of moisture inside the
piping, piping components, and piping elements. With the combination of this potential
for moisture collection and the infrequent exposure to diesel exhaust gases, loss of
material due to crevice, general and pitting corrosion is an aging effect requiring
management for steel (exhaust) piping exposed internally to outdoor air. This loss of
- material |§ managed by the Diesel Systems Inspectlon‘@ the Diesel-Driven Fire Pumps @—T——l
Inspection, which-are-new-one-time-inspections=that-will-detect-and-characterize-less-of
material-on-the-internal-surface-of-diesel-exhaust-piping-piping-components=and=piping-
elements:

3.3.2.2.8 Loss of Material due to General, Pitting, Crevice, and Microbiologically
Influenced Corrosion (MIC)

Loss of material due to general, pitting, and crevice corrosion and microbiologically-
influenced corrosion (MIC) for steel piping components, and the steel diesel fuel oil
storage tank, with coatings buried in soil is managed by the Buried Piping and Tanks
Inspection Program.

3.3.2.29 Loss of Material due to General, Pitting, Crevice, Microbiologically
Influenced Corrosion, and Fouling
3.3.2.2.9.1 Piping, Piping Components, and Piping Elements — Fuel Oil

Loss of material due to general, pitting, and crevice corrosion and MIC for steel piping
components and tanks exposed to fuel oil is managed by the Fuel Oil Chemistry
Program. The Fuel Oil Chemistry Program manages aging effects through periodic

Aging Management Review Results Page 3.3-52 January 20107
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Table 3.3.1 Summary of Aging Management Programs for Auxiliary Systems
. Evaluated in Chapter VIl of NUREG-1801
. : Further
Item . Aging Aging Management . . :
Component/Commodity . Evaluation Discussion
Number Effect/Mechanism Programs Recommended
3.3.1-18 | Stainless steel and steel diesel | Loss of material/ A plant specific aging Yes, plant Steel diesel engine exhaust
engine exhaust piping, piping general (steel management program | specific piping, piping components, and

components, and piping
elements exposed to diesel
exhaust

only), pitting and
crevice corrosion

is to be evaluated.

piping elements were evaluated
as being exposed to diesel
exhaust infrequently, and for
short durations, and to outdoor
air the remainder of the time.
The Diese! Systems Inspection
or the Diesel-Driven Fire Pumps
Inspection is credited. A Note E
is applied.

Refer to Section 3.3.2.2.7.3 for
further information.

Aging Management Review Results
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Table 3.3.1 Summary of Aging Management Programs for Auxiliary Systems
: Evaluated in Chapter VIl of NUREG-1801

Further
Evaluation Discussion
Recommended

item
Number

Aging Aging Management

Component/Commodity Effect/Mechanism Programs

3.3.1-68 | Steel piping, piping Loss of material Fire Water System No Consistent with NUREG-1801.
components, and piping due to general,
elements exposed to raw water | pitting, crevice, and Except as noted below, the Fire
microbiologically J Water Program is credited to
influenced manage loss of material for steel
corrosion, and : piping and piping components in
fouling ~ the auxiliary systems that are
exposed to raw water.,

This item is also applied to heat

exchanger components that are
exposed to raw water in the Fire
Protection System, for which the
Diesel-Driven Fire Pumps

Inspection is-credited. A Note E
is applied.
For steel piping and piping
components that are exposed to
- raw water in the Fuel Pool
Cooling, Plant Sanitary Drains,

and Reactor Closed Cooling
Water systems, the Monitoring

P ml—land Collection Systems
Inspectio§is credited; in the
Potable Cold Water System the
Potable Water Monitoring

Program is credited. A Note E is
applied.

Aging Management Review Results Page 3.3-99 ~danuary-2046=
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Table 3.3.1 Summary of Aging Management Programs for Auxiliary Systems
Evaluated in Chapter VIl of NUREG-1801
. . Further
Item ; Aging Aging Management - . ;
Component/‘Commodity Evaluation Discussion
Number Effect/Mechanism Programs Recommended
3.3.1-69 | Stainless steel piping, piping Loss of material Fire Water System No Consistent with NUREG-1801.
components, and piping due to pitting and
elements exposed to raw water | crevice corrosion, The Fire Water Program is
and fouling credited to manage loss of
material for stainless stee! piping,
piping components, and piping
elements in the Fire Protection
System that are exposed to raw
water.
3.3.1-70 | Copper alloy piping, piping Loss of material Fire Water System No Consistent with NUREG-1801.
components, and piping due to pitting,
elements exposed to raw water | crevice, and The Fire Water Program is
microbiologically credited to manage loss of
influenced material for copper alloy piping,
corrosion, and piping components, and piping
fouling elements in the Fire Protection
System that are exposed to raw
water.
This item is also applied to
copper alloy heat exchanger
components in the Fire
Protection System that are
exposed to raw water. For these
components, the Diesel-Driven
Fire Pumps Inspectior&us
credited. A Note E is applied.
Aging Management Review Results Page 3.3-100 fanuary- 2616~
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Add:
"and piping

components
that are”

Table 3.3.1 Summary of Aging Management Programs for Auxiliary Systems
Evaluated in Chapter Vil of NUREG-1801
. Further
item . Aging Aging Management . .
Component/Commodity Evaluation Discussion
Number Effect/Mechanism Programs Recommended
3.3.1-80 | Stainless steel and copper alloy { Loss of material Open-Cycle Cooling No Consistent with NUREG-1801,
piping, piping components, and | due to pitting, Water System with exceptions.
piping elements exposed to raw | crevice, and .
water microbiologically Except as noted below, the
influenced Open-Cycle Cooling Water
corrosion Program is credited to manage

loss of material for stainless steel
and copper alloy heat exchanger
components in the auxiliary
systems that are exposed to raw
water. A Note D is applied.

For stainless steel piping\llthe{-ie
exposed to raw (drainage) water
in the Diesel Starting Air System,
the Diesel Starting Air Inspection
is credited. A Note E is applied.

For stainless steel heat
exchanger tubes that are
exposed to raw water in the Fire
Protection System, the Diesel-
Driven Fire Pumps Inspection is
credited. A Note E is applied.

Aging Management Review Results
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Table 3.3.1 Summary of Aging Management Programs for Auxiliary Systems
Evaluated in Chapter VIl of NUREG-1801
: . Further
Iitem . Aging Aging Management ! . .
Component/‘Commodity . Evaluation Discussion
Number Effect/Mechanism Programs Recommended
3.3.1-82 | Copper alloy heat exchanger Loss of material Open-Cycle Cooling No Consistent with NUREG-1801,
components exposed to raw due to pitting, Water System with exceptions. »
water crevice, galvanic,

and Except as noted below, the

microbiologically Open-Cycle Cooling Water

influenced Program is credited to manage

corrosion, and loss of material for copper alloy

fouling ' heat exchanger components in
the auxiliary systems that are
exposed to raw water.
The Diesel,Driven Fire Pumps
Inspection’is credited to manage
loss of material for copper alloy
heat exchanger components in
the Fire Protection System that
are exposed to raw water. A
Note E is applied.

Aging Management Review Results Page 3.3-110 Jantary 2016
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Table 3.3.1

Summary of Aging Management Programs for Auxiliary Systems

Evaluated in Chapter Vil of NUREG-1801

Hem
Number

Component/Commodity

Aging.

Effect/Mechanism

Aging Management
Programs

Recommended

Further
Evaluation

Discussion

3.3.1-83

Stainless steel and copper alloy
heat exchanger tubes exposed
to raw water

fouling

Reduction of heat
transfer due to

Open-Cycle Cooling
Water System

No

A/

Consistent with NUREG-1801,
with exceptions.

Except as noted below, the
Open-Cycle Cooling Water
Program is credited to manage
reduction in heat transfer for
stainless steel and copper alloy
heat exchanger tubes in the
auxiliary systems that are
exposed to raw water.

'I:he Diesel-Driven Fire Pumps
Inspection\is credited to deteet=

;andsha rize-reduction in
heat transfer for stainless steel
and copper alloy heat exchanger
tubes in the Fire Protection
System that are exposed to raw

water. A Note E is applied.

Aging Management Review Results
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A1245  CRDRL Nozzle Program

The CRDRL Nozzle Program is an existing mitigation and condition monitoring program

that manages cracking due to flaw growth.of the control rod drive return line (CRDRL)
nozzle, safe end, cap, and connecting welds. The CRDRL Nozzle Program consists of

a) mitigation activities, and b) inspection, flaw evaluation, and repair- in accordance ‘with o
the ASME Boiler and Pressure Vessel Code, Section Xt Subsection: IWB, Table'1wB S
2500-1 (2001 Edition : through 2003 Addenda):. :and the - recommendatrons of
NUREG-0619. System, modrfcatrons ‘were |mplem’
manufacturer. prior to initial startup ‘to mitigate cracking +The’ BWR Water Chemrstryc_;; LR
Program monitors and controls reactor coolant water chemistry in- accordance ‘with < - vl
BWRVIP guidelines to erisure the Iong -term rntegnty and- safe operatron of- the cntrcal"-» R
regions of the CRDRL nozzle . S R AN

The CRDRL Nozzle Program credrts portions of the Inservrce lnspectron (ISI) Program

A. 1 216 - Dresel Startmg Alr lnspectron

The Dtesel Startmg Arr Inspectaon detects and charactenzes the condmon of matenals;‘f )
for‘the DSA System air- dryers and downstream plpmg ‘and components (excluding the - -
DSA System air receivers). The mspectlon provides diréct. evrdence as to whether andv. a
to what extent a loss of materral due to corrosion has: occurred - o

The Diesel Starting Air lnspectron is a new one- tlme mspectron that will be. lmplemented
prior to the period of extended operation. The ‘inspection activities will be conductedu -
within the 10- -year period prior to the period of extended operatlon B

'ted‘ by the ongmal equrpmentj FEREL

A1.2a7 Dlesel Systems Inspectron - Reptace W'th Insert Al g

",-|on page A-13a

' Il;he@re&%gstemsAespeeﬂenaaeteetswan&-ehameter4zes==th6=cendrtren@%atenats»fee .
=the=mteeer=ef=the=exhaust=prprng=fer=the=l9wrsron=1==2—ane=€edresels-rn=theaBtesePEngme ,
”ExhauS’t‘Svstem—-tncludmg%he#oop%eal*drarns%owthe—-exhaust=p1pmg=—-eﬁd-t-he—emfn—-
-pans-and-drain-piping-asseciated-with-air-handtingunits—of-the-Bieset-Buitding+ -
Systems. -;!Zhe.mspectrera_—pmwdesedrreet—ewdenee=as.to=wtaether—.and_toe~hat=exteat .a=

mﬁrmtenmﬂpemnosmﬁjzaﬁoea
. ﬁeeerackaag=eue=te~stress=corresreﬁ-crackmg |

Jhe_atesetéarstems-etnspeetronqsaeaew_eae_trmeaespeetron_that—wru=be=lmp1ementee
upnereteathe-peﬁod—efwextended%eratrthwnspectreefaetrvrtres-wrt!~be=ceeéectee
i -=wrthm=the=18—year=eenee—pner-te-the~perted=ef=extende‘,_‘ : i

A 1.218 °  Diesel- Drtven Frre Pumps Inspectron ek

@%Mw%&umps&aepeetm&ete@sﬂnd@ameteazes=th8=mateH31= o
—sgondition-of-the-interior-ofthe-Fire-Protestion-System-diesel-engine-exhaust-piping-and= -

=of=£rre=amtecnon_3¥stem.d;esel=heat=exchangeps_exposedgozaaramguater_epumonmeot,: R

- .
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Insert A into page A-13

The Diesel Systems Inspection Program manages the effects of loss of material due to
corrosion and cracking due to stress corrosion cracking of materials for the interior of
the steel and stainless steel exhaust piping components for the Division 1, 2, and 3
diesels in the Diesel Engine Exhaust System, including the loop seal drains from the
exhaust piping.

The Diesel Systems Inspection Program is a new program that will be implemented via
baseline inspection of a sample population followed by opportunistic inspections when
components are opened for periodic maintenance, repair, or surveillance activities when
surfaces are made available for inspection. These inspections ensure that the existing
environmental conditions are not causing material degradation that could result in a loss
of component intended function during the period of extended operation. Inspection of
a sample population will be conducted within the 10-year period prior to the period of
extended operation and will serve as a baseline for future inspections.

Insert B into page A-13

The Diesel-Driven Fire Pumps Inspection Program manages the effects of loss of
material, due to corrosion or erosion, and reduction in heat transfer of the interior of the
Fire Protection System diesel engine exhaust piping, and of Fire Protection System
diesel heat exchangers exposed to a raw water environment. The program also
manages cracking due to SCC of susceptible materials.

The Diesel-Driven Fire Pumps Inspection Program is a new program that will be
implemented via baseline inspection of a sample population followed by opportunistic
inspections when components are opened for periodic maintenance, repair, and
surveillance activities when surfaces are made available for inspection. These
inspections ensure that the existing environmental conditions are not causing material
degradation that could result in a loss of component intended function during the period
of extended operation. Inspection of a sample population will be conducted within the
10-year period prior to the period of extended operation and will serve as a baseline for
future inspections.
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“Fhe-inspectiormprovides—direct-evidence—as—to~whether—and-to~-whatextenta-ioss=of=
-material-due-to-corrosion-or-erosion;-or-a-reduction-in-heat-transfer-due-to-fouling-has=
~oceurred—The-inspection-also-determines-whether-cracking=-d ue=te=8€—C——ef=susee;at1ble
-materialts-has-occurred:-

=1=he=Biesel%ﬁwvﬁrﬁmvsﬂnw@ﬁenﬁmewneﬁhnﬁspecﬁmﬁhaﬁﬂiHﬁre
-implemented-prior-to-the-period-of-extended-operation—The-inspection-activities-will-be
conducted-withinthe=t0=year-period-priorto-the-period-of-extended-operation=

A.1.2.19 Electrical Cables and Connectibns Not Subject to 10 CFR 50.49 EQ
Requirements Program

The Electrical Cables and Connections Not Subject to 10 CFR 50.49 EQ Requirements
Program is ‘an inspection program that detects degradation of electrical cables and
connections that are not environmentally qualified and are within the scope of license
renewal. The program provides for periodic visual inspection of accessible,
non-environmentally qualified cables and connections in order to determine if age-
related degradation is occurring, particularly in plant areas with adverse localized
environments. An adverse localized environment is a condition in a limited plant area
that is significantly more severe than the specified design or bounding plant
environment for the general area.

The Electrical Cables and Connections Not Subject to 10 CFR 50.49 EQ Requirements
Program is a new aging management program that will be implemented prior to the
period of extended operation.. The inspection frequency of the program will be once
every 10 years, with the initial inspection to be performed prior to the period of extended
operation.

A.1.2.20 Electrical Cables and Connections Not Subject to 10 CFR 50.49 EQ
Requirements Used in Instrumentation Circuits Program

The Electrical Cables and Connections Not Subject to 10 CFR 50.49 EQ Requirements
Used in Instrumentation Circuits Program is a monitoring program that detects
degradation of electrical cables and connections that are not environmentally qualified
and used in circuits with sensitive, low-current applications (such as radiation monitoring
and nuclear instrumentation loops). The program provides for a review of calibration
records for the low-current instruments, in order to detect and identify degradation of the
cable system insulation resistance. The program retains the option to perform direct
cabie testing.

The Electrical Cables and Connections Not Subject to 10 CFR 50.49 EQ Requirements
Used in Instrumentation Circuits Program is a new aging management program that will
be implemented prior to the period of extended operation. The frequency of the
program will be once every 10 years, with the initial review to be performed prior to the
period of extended operation.

Final Safety Analysis Report Supplement Page A-14 ~January-2049-
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Insert A into page A-46

The Diesel Systems Inspection Program is a new program.

The Diesel Systems Inspection Program manages the effects of loss of material due to
corrosion and cracking due to stress corrosion cracking of materials for the interior of
the steel and stainless steel exhaust piping components for the Division 1, 2, and 3
diesels in the Diesel Engine Exhaust System, including the loop seal drains from the
exhaust piping. | | ’

The Diesel Systems Inspection Program consists of baseline inspections prior to the
period of extended operation followed by opportunistic inspections during the period of
extended operation.

Follow)ing the baseline inspection, inspection findings will be reviewed periodically to
ensure that each material exposed to air-outdoor and raw water has been examined via
opportunistic inspection or action are taken to ensure inspections are performed. Initial
interval for review of inspection findings is 5 years and may be‘adjusted based on
operating experience.

Insert B into baqe A-46

The Diesel-Driven Fire Pumps Inspection Program is a new program.

The Diesel-Driven Fire Pumps Inspection Program manages the effects of loss of
material, due to corrosion or erosion, and reduction in heat transfer of the interior of the
Fire: Protection System diesel engine exhaust piping, and of Fire Protection System
diesel heat exchangers exposed to a raw water environment. The program also
manages cracking due to SCC of susceptible materials. '

The Diesel-Driven Fire Pumps Inspection Program consists of baseline inspections prior
to the period of extended operation followed by opportunistic inspections during the
period of extended operation.

Following the baseline inspection, inspection findings will be reviewed periodically to
ensure that each material exposed to air-outdoor and raw water has been examined via
opportunistic inspection or action are taken to ensure inspections are performed. Initial
interval for review of inspection findings is 5 years and may be adjusted based on
operating experience.
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Insert C into page A-46

Implementation prior to the period of extended operation and initial inspection within the
10-year period prior to the period of extended operation. Then ongoing.
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. Table B-1
Correlation of NUREG-1801 and Columbia Aging Management Programs

(continued)
Number NUREG-1801 Program Corresponding Columbia AM

XI.M31 Reactor Vessel Surveillance | Reactor Vessel Surveillance Program
See Section B.2.46.

XI.M32 | One-Time Inspection Chemistry Program Effectiveness Inspection
See Section B.2.12.
Cooling-Units-Inspection-
See-Section-B:2-14:
Diesel-BrivenFire-Pumps-Inspection
‘See=Section-B:2-18.

Diesel Starting Air Inspection

See Section B.2.16.
Piesel-Systems-inspection-
‘See-Section-B2:17%
Fexible-Connection-inspection-
See-Section-B:2:27%

Heat Exchangers Inspection

See Section B.2.30.

Lubricating Oil Inspection

See Section B.2.37.
Menitoring-and-Collection-Systems-Inspection
Sec-Section-B:24%=
Service-Air-Systenrinspection
See-Section-B:2:48-

Supplemental Piping/Tank Inspection

See Section B.2.51.

Xi.M33 | Selective Leaching of Selective Leaching Inspection
Materials See Section B.2.47.

X1.M34 | Buried Piping and Tanks Buried Piping and Tanks Inspection Program
Inspection See Section B.2.5.

Bore Piping
XI.M36 | External Surfaces Monitoring | External Surfaces Monitoring Program
See Section B.2.23.

XI.M35 | One-time Inspection of Small-Bere-Glass—1-Riping-inspesction \

[Insert A from Page B-14a |

Aging Management Programs Page B-14

January-2010
-=|Amendment=7==ﬁ::Z‘é_LAmendme”t' 21]




Columbia Generating Station
License Renewal Application
Technical Information

Table B-1
Correlation of NUREG-1801 and Columbia Aging Management Programs
(continued)
Number NUREG-1801 Program Corresponding Columbia AMP
N/A Plant-Specific Program High-Voltage Porcelain Insulators Aging

Management Program
See Section B.2.31.

N/A Plant-Specific Program Potable Water Monitoring Program
| See Section B.2.43.
N/A Plant-Specific Program Preventive Maintenance — RCIC Turbine Casing

See Section B.2.44.

[Insert A from Page B-18a |

Insert A from page B-18b after
page B-18a from Amendment 2

Insert B from Page B-18b for
Amendment 21
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Insert A to Page B-18

Number NUREG-1801 Program Corresponding Columbia AMP
. Service Level 1 Protective Coatings Program
N/A Plant-Specific Program See Section B.2.55

Insert B to Page B-18

N/A Plant-Specific Program Cooling Units Inspection Program
See Section B.2.14.
N/A Plant-Specific Program Diesel Systems Inspection Program
See Section B.2.17.
N/A Plant-Specific Program Diesel-Driven Fire Pumps Inspection Program
See Section B.2.18.
'N/A Plant-Specific Program Flexible Connection Inspection Program
See Section B.2.27.
N/A Plant-Specific Program Monitoring and Collection Systems Inspection
Program '
See Section B.2.41.
N/A Plant-Specific Program Service Air System Inspection Program
See Section B.2.48.

Aging Management Programs

Page B-18b Amendment-i4
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|Program |L

Table B-2 -
Consistency of Columbia Aging Management Programs with NUREG-1801
(continued)
\ Consistent
Consistent with :
Program Name | grow. | with NUREG- | NUREG- | JPlant | Enhancement
9 1801 1801 with | °P E
Exceptions
W
BWR Vessel ,
Internals Program Existing Yes - - -
Section B.2.10
BWR Water A
Chemistry Program Existing Yes - - -
Section B.2.11
Chemistry Program
Effectnvgness New Yes B 5 3
Inspection
Section B.2.12
Closed Cooling
Water Chemistry "
Program Existing - Yes - Yes
Section B.2.13
Cooling Units
Inspection New ¥eg= - - -
Section B.2/14
CRDRL Nozzle
Program Existing Yes - - -
Section B.2.15 <
Diesel Starting Air
Inspection New - Yes - - -
Section B.2.16
Diesel Systems
Inspection New es - - -
Section B.2.17 ZNes ]
Diesel-Driven Fire
Pumps Inspection New Yes - - -
SectonB2.18 7 Z¥es]
Aging Management Programs Page B-20 =January-2010-
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B.2.18 Diesel-Driven Fire Pumps Inspection
. Replace with Insert
Program Description /" |A on page B-81a

T-he-Biesel-Briven-Fire-Pumps-inspection-is-a-new-one-time-inspection=that-will-detect-
-and-characterize~the~material-condition-of-the=interior-of-the=Fire=Protection=System:
diesei~engime~exhaustpiping;—and—of-Fire—Protection—System—diesel~heat-exchangers”
exposed=to—a—raw—water—(antifreeze)~environment——Fhe—irspection—provides—direct
evidence-as-to-whether~and-to-what-extent—a=loss-of-material-or=reduction=in=heat
transfer-has-occurred-oris-likely-to-occurthat-couid-result-in-a-less-of-<intended-function.
Fhe=inspection—also—determines~whether-cracking=—due—to-stress=corrosion-cracking—of=
susceptible-materials=has-occurred—Implementation-of-the=Biesel-Briven—Fire=Pumps=
<Inspection-willFensure-that-the-pressure-boundarystructural-integrity;-and-heat-transfer
capability-of-susceptible=tomponentssisTmaintained-consistentwith-the-currentiicensing
=basis-during-the-period-of-extended-operation—

Replace with Insert

NUREG-1801 Consistency «—  [BonpageB-81a

“The=Diesel-Driven—Fire~Pumps=inspection=is=a~new-one=time-inspection-for-Columbia
that-will-be-consistent-with-the=t0-elements-of-an-effective-aging-management-program-=
-as-described-in-NUREG-1804+-Section-XM32—OBne-lime-lnspection=

Exceptions to NUREG-1801

None.
Aging Management Program Elements

The results of an evaluation of each program element are provided below.

e Scope of Program . Replace with Insert C on page B-81b I

~Lhe-scope-of-the-Diesel-Driven-Fire-Pumps-lnspection-includes-the-steel-exhaust-

Jines-that-are-exposed-te-an-airoutdeer-environment-and-copper-alloy-copper-alloy-

=>%5V=mesﬁm=aﬁ%@nieﬁeeiﬁeaﬁex&ammumpm&%xpﬁ5€d=
‘ =te=a=rawwater=(anta#eeze)enwmament-fer-th&fell@wnngﬂlesels=

o FP-ENG-1 :
e FP-ENG-110 Program does r_10t
< {Add Insert D on page B-81b |  [include any actions
¢ Preventive Actions
‘No=actions—are-take ~part-of-the Diesel-Driven Fire Pumps Inspection to prevent

aging effects or to mmgate aging degradation.

This program is a condition
monitoring program.

Aging Management Programs Page B-81
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Insert A into page B-81

The Diesel-Driven Fire Pumps Inspection Program is a new plant-specific program for
Columbia. The program will consist of inspections of the interior of the Fire Protection
(FP) System diesel engine exhaust piping, and of FP System diesel heat exchangers
exposed to a raw water (antifreeze or fire water) environment. The Diesel-Driven Fire
Pumps Inspection Program will manage the effects of loss of material and reduction in
heat transfer. The program also manages cracking due to stress corrosion cracking of
susceptible materials. The Diesel-Driven Fire Pumps Inspection Program will comprise
baseline inspections prior to the period of extended operation followed by opportunistic
inspections, when components are opened for maintenance, repair, or surveillance to
ensure that the existing environmental conditions in subject components are not
causing material degradation that could result in a loss of component intended function
during the period of extended operation.

Implementation of this program will ensure that the pressUre boundary and heat transfer
capability of susceptible components is maintained consistent with the current licensing
basis during the period of extended operation.

The Diesel-Driven Fire Pumps Inspection Program is a new condition-monitoring
program. Inspection of a sample population will be conducted within the 10-year period.
prior to the period of extended operation and will serve as a baseline for future
inspections. '

Insert B into page B-81

The Diesel-Driven Fire Pumps Inspection Program is a new plant-specific Columbia
program for License Renewal. NUREG-1801 includes an Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components Program (XI.M38) that is
focused on steel components and the loss of material aging effect. Rather than
necessitating enhancements and exceptions to the NUREG-1801 program, a plant-
specific program is credited.

The Diesel-Driven Fire Pumps Inspection Program is a new plant-specific program that
is evaluated against the ten elements described in Appendix A of the Standard Review
Plan for Review of License Renewal Applications for Nuclear Power Plants, NUREG-
1800, Revision 1. The results of an evaluation for each element are provided below.

Aging Management Programs v Page B-81a Amendment 21
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Insert C into page B-81

Prior to the period of extended operation, the Diesel-Driven Fire Pumps Inspection
Program includes a baseline inspection of a sample population followed by opportunistic
inspection of the steel exhaust lines that are exposed to an air-outdoor environment and
copper alloy, copper alloy > 15% Zn, gray cast iron, and stainless steel heat exchanger
components exposed to a raw water (antifreeze or fire water) environment for the
following diesels: A

Insert D into page B-81

The baseline inspection portion of Diesel-Driven Fire Pumps Inspection Program
focuses on a representative sample population of subject components at susceptible
locations to be defined in the implementing documents. The inspections identify
symptomatic evidence of cracking, loss of material, or reduction in heat transfer at other
susceptible locations within the scope of the inspection due to the similarities in
materials and environmental conditions. Subsequent inspections are opportunistic
when components are opened for periodic maintenance, repair, and surveillance
activities when surfaces are made available for inspection.

Aging Management Programs Page B-81b Amendment 21
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B.2.18 Diesel-Driven Fire Pumps Inspection Program

Parameters Monitored or Inspected
=Ihe-parameters-to-be-inspected-by-the-Biesel-Briven-Fire-Pumps-lnspection-include:
=wall-thickness—or—visual-evidence—of=internal-surface~degradation—of-the—diesel-
=exhaust=-piping=and-heat-exchangers-as-measures-of-cracking—loss-of-material-or

l

-reduction—-in-heat-transfer—Inspections-will-be-performed-by-qualified-personnel-

Replace with
Inszrt A on -using-established-NBE-techniques-fires-ultrasonic-examination)—\Visualinspectien-of-
page B-82a fhejn%emfi%ﬁ#aees#mmeﬁewe#eemsieﬁ?eemsieﬁmdﬁetsfeﬁfe&Hﬁgﬁﬂaﬁe
vl LAY I
o Detection of Aging Effects
— Fhe= —Blesel=E)nven=F|re=F!umps=lﬂspeet1en-w1|I=use—a=cembmatnen—ef—establ|shed
/ volumetrie-and-visualkexamination-techniques-(such-as-equivalent-toVI-d-or\-3)
performed-by-qualified-persennel-on-the-subject-components-to-identify-evidence-of.
Replace with [loss-ofFmaterial-due-to-corrosion-orerosion—In-additionthe-inspection-will-determire=
Insert B on ‘whether-cracking-due-to-stress—corresion—cracking-of-copper-alloy=>=15%~Zr-or=
page B-82a |feduction-in—heat-transfer-due~to-fouling-of-copper-alloy-and-stainless-steel-heat

l

“-exchangertubes-expoesed-to-a-raw-waler-(antifreeze)-environment-is-oceurring-

“Fhe=inspection-locations=will~be~determined-by~engineering-evaluationand-where
-practical-focused-on-the-components-most-susceptible-te-agingrsuch-as-due-to-their-
time-in-service;-the-severity-of-conditions-during-normai-plant-operations;-and-lowest
design-marginss

=Fhe-Biesel-Briven-Fire-Pumps-Inspectiorn-activities-will-be~conducted=within-the=16-
“year-period-prior-to-the-peried-ofextended-operation=

Monitoring and Trending
=This-one-time-inspection-activity-issused-to-characterize-conditions-and-to-determine-
-if~and-to—what=extent—further—actions—may-be=required—T he—activity=includes
mmmﬁﬁmnﬁﬁmbeﬁ%mﬁecﬁaﬁmﬂeﬁ?ﬁﬂegmdwm

Replace with
insert C on
page B-82b

detected:
=Fhere—are=two—componenis—in=the=scope—of-the—inspection—(FR-ENG-t—and=FP— -

[,——%

ENG=1+10)—TFhe-inspection-locations-include-the-exhaust-lines-and-heat-exchanger—"
=parts—associated—with—those—components——The—inspection—locations—will=be-
determined—-by-engineering—evaluation—lnspection—findings—that-do=not-meet-the’
-acceptance-criteria-will-be-evaluated-using-the-Columbia-corrective-action-process-te
determine=the=need=for-subsequent-aging=management=activities=and=for=further
monitoring=and-trending-oftheresults= :

Acceptance Criteria
=Iﬁdfcauens=er—relevant=cendmeﬁs=-ef=degraéahen=detected—dunng=-the=|nspect:en—wm=
be-compared-te-pre-determined-acceptance-criteria—If-the-acceptance-criteria-are-

Replace with .
insert D on
page B-82b

-not-met=then-the-indications-and-conditions=will=-be=evaluated-under-the-corresctive-

Aging Management Programs
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Insert A into page B-82

The parameters to be in'spected by the Diesel-Driven Fire Pumps Inspection Program
include wall thickness or visual evidence of internal surface degradation, of the diesel
exhaust piping and heat exchangers as measures of cracking, loss of material, or
reduction in heat transfer.

Inspections will be performed by qualified personnel using the appropriate established
nondestructive -examination (NDE) techniques, primarily visual, with enhanced visual,
surface, or volumetric techniques used depending on the aging effect.

Insert B into page B-82

The Diesel-Driven Fire Pumps Inspection Program provides for detection of aging
effects prior to a loss of component intended function. Inspections will include a
combination of established visual or enhanced visual (e.g., 'VT-1 or VT-3 or equivalent),
volumetric (e.g., radiographic testing or ultrasonic testing), and surface examination
techniques performed by qualified personnel.

Baseline inspections will be established on a sample population of subject components
determined by engineering evaluation to identify evidence of cracking, loss of material,
or fouling, prior to the period of extended operation. Opportunistic inspections will be
conducted, thereafter, when components are opened for maintenance, repair, or
surveillance and surfaces are made available for inspection.

For baseline inspections, the sample population will be 20% of the total population for
each material — environment — aging effect group, up to a maximum of 25 inspections
per group and, where practical, will be focused on the components most susceptible to
aging, such as due to their time in service, the severity of conditions during normal plant
operation, and the lowest deS|gn margins.

Inspection of the sample population will be conducted within the 10 year period prior to
the period of extended operation, and will serve as a baseline for future inspections.
Any evidence of degradation that could lead to a loss of component intended function
will be documented and evaluated through the Columbia corrective action program,
including provisions for increasing the inspection sample size and locations. |
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Insert C into page B-82

The Diesel-Driven Fire Pumps Inspection Program comprises inspections prior to the
period of extended operation and opportunistic inspections when components are
opened for maintenance, repair, and surveillance thereafter. Baseline inspections are
used to characterize material conditions and include provisions for increasing the
inspection sample size and locations if degradation is detected. The results of baseline
inspections are considered to ensure that opportunistic inspections thereafter will detect
aging prior to a loss of component intended function.

The sample size for baseline inspections will be determined by engineering evaluation
of the materials of construction, the environment (i.e., service conditions), aging effects,
and of operating experience (e.g., time in-service, most susceptible locations, lowest
design margins, etc.). Inspection findings that do not meet the acceptance criteria will
be evaluated using the Columbia corrective action program.

Inspection findings will be documented and evaluated by assigned engineering
personnel. The inspection findings will be reviewed to ensure that each material
exposed to air-outdoor and raw water has been examined via opportunistic inspections
within a 5 year time period. If opportunistic inspections have not occurred within the 5
year interval, appropriate actions will be taken to ensure these inspections are
performed. Inspection findings that do not meet the acceptance criteria will be
evaluated using the Columbia corrective action program with subsequent adjustments
to the program made as necessary.

Insert D into page B-82

Indications or relevant conditions of degradation detected durihg the inspection will be
compared to pre-determined acceptance criteria established by engineering evaluation
of the pertinent design standard.

Unacceptable inspection findings will include visual evidence of cracking, loss of
material, reduction in heat transfer due to fouling, or a reduction in wall thickness where
appropriate, obtained by enhanced visual, surface, or volumetric examination.

If the acceptance criteria are not met, then the indications and conditions will be
evaluated under the Columbia corrective action program to determine whether they
could result in a loss of component intended function during the period of extended
operation or prior to the next opportunity for inspection.
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-action—=program=to—determine—whether-they-could-=resuli—in—a—loss—of-component
<ntended-function-during-the-peried-of-extended-operation-

Corrective Actions

This element is common to Columbia programs and activities that are credited with
aging management during the period of extended operation and is discussed in
Section B.1.3.

Confirmation Process

This element is common to Columbia programs and activities that are credited with
aging management during the period of extended operation and is discussed in
Section B.1.3.

Administrative Controls

This element is common to Columbia programs and activities that are credited with
aging management during the period of extended operation and is discussed in
Section B.1.3.

Operating Experience
Fhe-Riesel-Briven-Fire-Pumps-lnspection-is-a-new-ene-time-inspection-activity-for
" which—plant—operating—experience-—has—not—shown-—the-—occurrence—of_the

_ -aforementioned-aging-effects—TFhe-activity-provides-confirmation-of-conditions-where-
Replace with | gegradation-is-net-expected—has-not-beer-observed-or-where-the-aging-mechanism
Insert Aon  |is-slow-acting—Fhe-clements-comprising-the-inspection-activity-are-to-be-consistent—
page B-83a | with-industry-practice=

NUREG-18041=is=based—on=industry—operating—experience=through=January—2005—
-Recent-industry-operating-experience-has-been-reviewed-for-applicability-none-was=
~identified—Future-operating-experience-is—captured-through-the-normal-operating=
—experience=review=process—which—will—continue=through=the—periocd—of-extended-
-operation—

A-review-of-Columbia-operating-experience-reveals-past-issues-associated-with-the=
-subject-components=including-a-lcose-clamp-a-small-oil-leak—discolored-oil-and-a=
-damaged-connection=pipe—None-of-these=issues—-are—-age-related—nor—do=they-
“nvolve-the-subject-exhaust-piping-or-heatexchangercomponents=

~Fhe-site-corrective—action—program-and-an—ongoing—review=of=industry—operating-
experience=will-be-used-to-ensure=that-a-one-time-inspection-activity-remains<the-

'aﬁﬁmpﬂatewethed—far—managlng-the=eﬁeefs=ef=agtﬁg—fer=eempeﬁents—wﬁhm-the
scope-of-this-activity-

Required Enhancements

Not applicable, this is a new aetivi
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insert A into page B-83

The Diesel-Driven Fire Pumps Inspection Program is a new plant-specific program for
which plant operating experience has not shown the occurrence of the aforementioned
aging effects. The program provides confirmation of material conditions before entering
the period of extended operation, and detection of aging effects prior to loss of
component intended function during the period of extended operation. The elements
comprising the program activities will be consistent with industry practice.

Recent industry operating experience has been reviewed for applicability; with only
general indication that inspection of internal surfaces during the performance of periodic
surveillance and maintenance activities has proven effective in maintaining the material
condition of plant systems, structures, and components. Future operating experience is
captured through the normal operating experience review process, which will continue
-through the period of extended operation.

A review of Columbia operating experience reveals past issues associated with the
subject components, including a loose clamp, a small oil leak, discolored oil, and a
damaged connection pipe. None of these issues are age-related, nor do they involve
the subject exhaust piping or heat exchanger components.

This operating experience supports that baseline inspections of each material, to
determine actual material conditions, prior to the period of extended operation and
opportunistic inspections thereafter will, in conjunction with the normal operating
experience review process, ensure aging is detected prior to a loss of component
intended function. The site corrective action program and an ongoing review of industry
operating experience will be used to ensure that the program is effective in managing
the effects of aging for components within the scope of this program during the period of
extended operation.
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Conclusion Program

Implementation of the Diesel-Driven Fire Pumps Inspection’will verify-that-there-are-no
~aging—effects—requiring—management—for—the—subject—components—or—=will—identify
corrective=actions;possibly-including-programmatic-oversight-to-betakentoensuret
the component intended functions of the subject components will be maintained
consistent with the current licensing basis during the period of extended operation.

provide reasonable
assurance that the
aging effects will
be managed such
that
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3.2.2.1.5 Standby Gas Treatment (SGT) System
Materials
The materials of construction for subject mechanical components of the SGT System
are:
o Copper alloy
e Copper alloy > 15% Zn
e Elastomer
o Gray castiron
e Stainless steel
e Steel

Environments

Subject mechanical components of the SGT System are exposed to the following
normal operating environments:

e Air-indoor uncontrolled

Aging Effects Requiring Management
The following aging effects require management for the subject mechanical components
of SGT System: ‘

¢ Hardening and loss of strength

¢ Loss of material

¢ Loss of pre-load

Aging Management Programs

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

¢ Bolting Integrity Program

o External Surfaces Monitoring Program

¢ Flexible Connection Inspection

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

For the Engineered Safety Features Systems, those items requiring further evaluation
are addressed in the following sections.

Aging Management Review Results Page 3.2-7 ~Jarnuary=2610—
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due to crevice and pitting corrosion through examination of stainless steel and copper
alloy piping components.

Copper alloys with less than 15% zinc and less than 8% aluminum are not. susceptible
to loss of material due to pitting or crevice corrosion and thus have no aging effect
requiring management.

3.2.2.235 Partlally Encased Tanks — Raw Water

As stated in Table 3.2.1, there are no tanks at Columbia that compare to item number
3.2.1-07. The ESF systems contain no outdoor stainless steel tanks. Therefore, no
further evaluation is necessary.

3.2.2.2.3.6 Piping, Piping Components, Piping Elements, and Tanks - Internal
Condensation

This item is applied to external condensation on stainless steel valve bodies in the RHR
System. The resulting loss of material is managed by the External Surfaces Monitoring
Program, which consists of observation and surveillance activities to detect age-related
‘degradation.

3.2.224 Reduction of Heat Transfer due to Fouling
3.2.2.2.41 Heat Exchanger Tubes — Lubricating Oil

Reduction of heat transfer for stainless steel and copper alloy heat exchanger tubes
exposed to lubricating oil is managed by the Lubricating Oil Analysis Program. The
Lubricating Oil Analysis Program manages aging effects through periodic monitoring
and control of contaminants, including water. The Lubricating Oil Inspection will provide
a verification of the effectiveness of the Lubricating Oil Analysis Program to manage
reduction of heat transfer through examination of stainless steel and copper alloy heat
exchanger tubes. :

3.2.2.2.4.2 Heat Exchanger Tubes — Treated Water

Reduction of heat transfer due to fouling for stainless steel heat exchanger tubes
exposed to treated water in ESF systems is managed by the BWR' Water Chemistry
Program. The BWR Water Chemistry Program-manages aging effects through periodic
monitoring and control of contaminants to minimize fouling. The Heat Exchangers
Inspection will provide a verification of the effectiveness of the BWR Water Chemistry.
Program to manage reduction of heat transfer due to fouling through examination of
stainless steel heat exchanger tubes.

3.2.2.2.5 Hardening and Loss of Strength due to Elastomer Degradation

Elastomer flexible connections subject to hardening and loss of strength are managed
by the Flexible Connection Inspectionwhich-is-a-new-one=time-inspection-to-detect-and
-characterize-aging-of-these-connections.
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Table 3.2.1 Summary of Aging Management Programs for Engineered Safety Features
Evaluated in Chapter V of NUREG-1801
. . Further
Item o Aging Effect/ Aging Management . : .
Component/Commodity Evaluation , Discussion
Number Mechanism Programs Recommended
3.2.1-11 | Elastomer seals and Hardening and loss | A plant-specific aging Yes, plant- Consistent with NUREG-1801,
components in standby gas of strength due to management program is | specific with exceptions.
treatment system exposed to elastomer to be evaluated. -
air - indoor uncontrolled degradation Elastomer flexible connections
subject to hardening and loss of
strength are managed by the lé
Flexible Connection Inspection,.
which-is-a-new-one-time=
inspection-fo-detectand-
characterize-aging-okthese-
conpections.
Refer to Section 3.2.2.2.5 for
further information.
3.2.1-12|PWR Only
3.2.1-13 | Steel drywell and suppression Loss of material due |A plant-specific aging Yes, plant- Not applicable.
chamber spray system nozzie to general corrosion |management program is |specific :
and flow orifice internal surfaces |and fouling to be evaluated. : The nozzles used in the
exposed to air - indoor containment spray systems for
uncontrolled (internal) Columbia are formed of brass
) (drywell) and stainless steel
{(suppression chamber (wetwell)).
The flow orifices are stainless
steel.
Refer to Section 3.2.2.2.7 for
further information.
Aging Management Review Results . Page 3.2-17 <January-2610—
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3.3.2.14 Containment Exhaust Purge and Containment Supply Purge Systems
Materials
The materials of construction for the subject mechanical coinponents of the
Containment Exhaust Purge and Containment Supply Purge Systems are:

e Copper alloy > 15% Zn

o Elastomer

e Stainless steel

e Steel

Environments

The subject mechanical components of the Containment Exhaust Purge and
Containment Supply Purge Systems are exposed to the following normal plant
environments: ‘

¢ Air-indoor uncontrolled

e Dried air

¢ Gas

Aging Effects Requiring Management
The following aging effects require management for the subject mechanical components
of the Containment Exhaust Purge and Containment Supply Purge Systems:

e Hardening and loss of strength |

o Loss of material

¢ Loss of pre-load

Aging Management Programs
The following aging management programs manage the aging effects for the subject
mechanical components of the Containment Exhaust Purge and Containment Supply
Purge Systems: ’

+ Bolting Integfity Program

e External Surfaces Monitoring Program

e Flexible Connection Inspection

Aging Management Review Results Page 3.3-8 . ~January-2616°
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e Loss of pre-load

o Reduction in heat transfer

Aging Management Progréms

The following aging management programs manage the aging effects for subject
mechanical components of the Diesel Building HVAC systems:

e Bolting integrity Program

e Cooling Units Inspection
* External Surfaces Monitoring Program

Add bullet for: -
Flexible Connection Inspection Program

. 'apen-CyCIe Cooling Water Program

3.3.2.1.15 Diesel Cooling Water System
Materials
The materials of construction for subject mechanical components of the Diesel Cooling
Water System are:

e Copper alloy

¢ Copper alloy > 15% Zn

o Elastomer

¢ Glass

¢ Gray cast iron

e Stainless steel

s Steel

Environments
Subject mechanical components of the Diesel Cooling Water System are exposed to
the following normal operating environments:

¢ Air-indoor uncontrolled

¢ Closed cycle cooling water

¢ Lubricating oil

¢ Moist air

o Raw water

Aging Management Review Resuits Page 3.3-18 : ~January-2018=
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Aging Effects Requiring Management

The following aging effects require management for the subject mechanlcal components
of the Diesel Cooling Water System:

Hardening and loss of strength
Loss of material

Loss of pre-load

Reduction of heat transfer

Aging Management Programs

The following aging management programs manage the aging effects for subject

mechanical components of the Diesel Cooling Water System:

[ ]

Bolting Integrity Program

Chemistry Program Effectiveness Inspection —
Closed Cooling Water Chemistry Program
External Surfaces Monitoring Program

Flexible Connection Inspection
Heat Exchangers Inspection '
Lubricating Oil Analysis Program

Lubricating Qil Inspection

Open-Cycle Cooling Water Program
Supplemental Piping/Tank Inspection

3.3.2.1.16  Diesel (Engine) Exhaust System
Materials

The materials of construction for subject mechanical cdmponents of the Diesel (Engine) -
Exhaust System are:

Copper alloy
Elastomer
Gray cast iron
Stainless steel
Steel

Aging Management Review Results Page 3.3-19
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Environments

Subject mechanical components of the FP System are exposed to the following normal
operating environments:

e Air-indoor uncontrolled

Air-outdoor
.< o Jlo Gas l
[ J

Fuel oil

e Lubricating oll
¢ Moist air

¢ Raw water

e Soil

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

¢ Cracking

+ Hardening and loss of strength

e Loss of material

e Loss of pre-load

» Reduction of heat transfer

Aging Management Programs
The following aging management programs manage the aging effects for subject
mechanical components of the FP System:
¢ Bolting Integrity Program
¢ Buried Piping and Tanks Inspection Program
¢ Chemistry Program Effectiveness Inspection
o Diesel-Driven Fire Pumps Inspection
e External Surfaces Monitoring Program
o Fire Protection Program
e Fire Water Program
 Flexible Connection Inspection

January2010
=*@““‘5‘3‘“9"eﬁ‘éﬁ“g:l"]‘%—-{Amendment 21]

Aging Management Review Results Page 3.3-27




Columbia Generating Station
License Renewal Application
Technical Information

Aging Management Programs
The following aging management programs manage the aging effects for subject
mechanical components of the Pump House HVAC systems:

¢ Bolting Integrity Program

* Cooling Units Inspection <—[Program |.

o External Surfaces Monitoring Program
< Add bullet for:
[ ]

Open-Cycle Cooling Water Program Flexible Connection Inspection Program

3.3.2.1.35 Radwaste Building Chilled Water System
Materials

The materials of construction for subject mechanical components of the Radwaste
Building Chilled Water System are:

e Copper alloy

e Copper alloy > 15% Zn
¢ Gray castiron

e Stainless éteel

e Steel

Environments

Subject mechanical components of the Radwaste Building Chilled Water System are
exposed to the following normal operating environments:

o Closed cycle cooling water
¢ Condensation

Aging Effects Requiring Management

The following aging effects require management for the subject mechanical components
of the Radwaste Building Chilled Water System:

e Cracking
¢ Loss of material
e Loss of pre-load

Aging Managemént Review Resulis Page 3.3-39 January-2610°
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Aging Effects Requiring Management
The following aging effects require management for the subject mechanical components
of the Radwaste Building HVAC systems:

e Cracking ‘

e Hardening and loss of strength

o Loss of material

e Loss of pre-load

¢ Reduction in heat transfer

Aging Management Programs

The following aging management programs manage the aging effects for subject
mechanical components of the Radwaste Building HVAC systems:

Bolting Integrity Program

Buried Piping and Tanks Inspection Program

Chemistry Program Effectiveness Inspection

Closed Cooling Water Chemistry Program

Cooling Units Inspection -
. External Surfaces Monitoring Program

< - Add bullet for:
» Heat Exchangers Inspection Flexible Connection Inspection Program

e Open-Cycle Cooling Water Program

¢ Selective Leaching Inspection

3.3.2.1.37 Reactor Building HVAC Systems
Materials
The materials of construction for subject mechanical components of the Reactor
Building HVAC systems are:
e Aluminum
. Coppér alloy
. Copber alloy > 15% Zn
o Elastomer

e Gray cast iron

Aging Management Review Results Page 3.341 ~January=2016-
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e Stainless steel
e Steel

Environments

Subject mechanical components of the Reactor Building HVAC systems are exposed to |
the following normal operating environments:

e Air-indoor uncontrolled
e Air-outdoor

e Condensation

o Moist air ,

¢ Raw water

e Steam

Aging Effects Requiring Management

The following aging effects require management for the subject mechanical components
of the Reactor Building HVAC systems:

e Cracking

¢ Hardening and loss of strength
e Loss of material |

e Loss of pre-load

¢ Reduction in heat transfer

Aging Management Programs
The following aging management programs manage the aging effects for subject
mechanical components of the Reactor Building HVAC systems:

¢ Bolting Integrity Program

o BWR Water Chemistry Program/

o Chemistry Program Effectiveness Inspection

¢ Cooling Units Inspection

« External Surfaces Monitoring Program

Add buliet for:
Flexible Connection Inspection Program

“Flow-Accelerated Corrosion (FAC) Program

Open-Cycle Cooling Water Program

Aging Management Review Results Page 3.3-42 January2010°
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However, to conservatively ensure that cracking due to stress
corrosion cracking is not occurring in the stainless steel piping
components exposed to infrequent diesel exhaust, the one-time
Diesel Systems Inspection will be credited.

Licénse Renewal’ Apphcatlon-.

[Section 3.3.2.2.3.3] ‘Coluinbia Generating Station:
Technical Information:

stainless steel diesel engirie exhaust components. -r-additier, with the exceptlon of the:
flexible connection for the HPCS diesel compressor, dnesel exhaust plpmg, piping
-components, and pipin elements are ‘steel, for- which crackmg due'to SCC is not-an’

‘applicable aging éffect.

3.3.2.24 Cracking ¢ due to-Stress Corrosion Cracklng and Cychc Loading.

The associated- items in Table 3:3.1 (including 3.3:2;2:4.1, 3.3:2:24.2, 3.3.2.2.4.3 and
3.3.2.2.4.4) are applicable to PWRs only. _ '

3.3.2.25 'Hardening and Loss of Strength due to Elast‘onje‘r‘Degradétion.
3.3.22.5.1  Components of Heating and Ventilation Systems

The HVAC systems contain elastomer flexible connections and elastomer-mechanical
sealants requiring aging . management based on plant:-operating expenence Elastomer-
flexible connéctions arid-elastomer-rechariicat-seatants subject:to hardemng and S .
of strength in HVAC isystems are managed by the Exterral—Surfaces—Monitoring:

Program.. <——|Replace with Insert B on page 3.3-51b |
3.3.2.2.5.2 Spent Fuel Cooling and Cleanup Systems

There are no elastomer. hmngs in. the’ Fuel Pool Coohng System that are subject to
AMR.

Elastomer flexible connections in the Diesel Cooling Water System refer to Table 3.3.1
item 3.3.1-12: Hardemng and.loss of strength of these flexible: ‘connections is'managed
by the Flexible Connection Inspectiongwhi h-is-a-Rew-one-time-taspectionto-detectand

emmeﬁzeﬁ@ﬁgmﬁhese%eﬂmﬂens;

33226  Reduction of Neutron-Absorbing Capacity ‘and Loss .of. Material due to:
s ‘General Corrosion

The spent fuel racks contain a neutron-absorbmg medium. of boron carblde (B«C)
granular material bonded together to form plates. These plates are sealed in:a stainless
steel rack and ‘are not exposed to treated water. Consequently, there-are no aging
effects requiring management:for the neutron ‘absorber material.. he stamle S ‘steel.
-around the neutron absorber is exposed to treated water an is fj uSegptible
material due-to crevicé and pitting corrosion. The: BWR’ Water nistr

credited for aging management hnsert A from Page 3;34515 | l

133227  Loss of Material due to General, Pitting, and Crevice Corrosion

3:3.2.2.7.1 'Reactor Coolant-Pump Oil Collection:System

Columbia does not have a reactor- coolant pump (reactor recnrculatlon pump) oil
collection system. Other components exposed to lubricating oil have loss of material

mitigated by ‘the Lubricating Qil Analysis Program with the Lubricating Oil !nspectnon
verifying the.effectiveness -of the program.

Aging Management Review Results Page 3.3-51
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Insert B into page 3.3-51

Flexible Conneption Inspection Program. Elastomer mechanical sealants subject to
hardening and loss of strength in HVAC systems are managed by the External Surfaces
Monitoring Program.

Aging Management Review Results Page 3.3-51b Amendment|21 |
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components.

The flexible
connections
in the
HVAC
systems

managed
by the
Flexible
Connection
Inspection
Program.

3.3.2.2.13

Loss of Material due to Wear

[Lubricating Oil Analysis Program to manage loss of material due to pitting and crevice
corrosion and MIC through examination of stainless steel piping and heat. exchanger

Wear of elastomer seals and components exposed to air was not identified as an aging
Loss of material due to wear is the result of relative
motion between two surfaces in contact. However, wear occurs during the performance
of an active function; as a result of improper design, application, or operation; or to a
very small degree with insignificant consequences. Therefore,\’foss of material due to
wear is not an aging effect requiring management for elastomers exposed to air-indoor

uncontrolled
are 7 i

effect requiring management.

3.3.2.2.14

Loss of Material due to Cladding Breach

except for
the flexible
connections

The associated items in Table 3.3.1 are applicable to PWRs only.

3.3.2.2.15

Quality Assurance for Aging Management of Non-safety Related

Components

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

3.3.2.3 Time-Limited Aging Analyses

The time-limited aging analyses identified below are associated With the components of

the Auxiliary

Systems.

¢ Metal Fatigue (Section 4.3, Metal Fatigue)

3.3.3 Conclusions

The section of the application that contains the time-limited
aging analysis review results is indicated in parentheses.

The Auxiliary System components and commodities having aging effects requiring
management have been evaluated, and aging management programs have been

selected to manage the aging effects.

A description of the aging management

programs is provided in Appendix B, along with a 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 will
be adequately managed so that there is reasonable assurance that the intended
functions of Auxiliary System components and commodities will be maintained
consistent with the current licensing basis, and that spatial interactions will not result in
the loss of any safety-related intended functions, during the period of extended

operation.

in the
HVAC

systems,
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Table 3.3.1

Summary of Aging Management Programs for Auxiliary Systems

Evaluated in Chapter VIi of NUREG-1801

. . Further
item . Aging Aging Management . ; .
Component/Commodity . Evaluation Discussion
Number Effect/Mechanism Programs Recommended
3.3.1-11 | Elastomer seals and Hardening and loss | A plant specific aging Yes, plant Consistent with NUREG-1801.
components exposed to air — of strength due to management program | specific
indoor uncontrolled elastomer is to-be evaluated. o The Flexible Connection
(internal/external) degradation : Inspection jg credited to
flexible . aadaeha#aeﬁcﬁz&hardening and
connections || oss of strength for elastomers-in=

L >

manage |

the-auxiliary-systemsrexceptfor
HVAG-systems= For HVAC
system elastomers {flexible
conrections-and:-mechanical
sealants), the External Surfaces
Monitoring Program is credited.

During normal plant operations,
elastomer components in the
Diese! (Engine) Exhaust System
and the Diesel Lubricating Oil
System are not exposed to high
temperatures, radiation or ozone;
therefore, no aging effects were
identified as requiring
management for the air — indoor
uncontrolled environment. For
these cases, a Note | is applied.

Refer to Section 3.3.2.2.5.1 for
further information.

Aging Management Review Results
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IProgram I

—

. Table 3.3.1 Summary of Aging Management Programs for Auxiliary Systems
Evaluated in Chapter VIl of NUREG-1801
. . Further
Item . Aging Aging Management - ; .
Component/Commodity . Evaluation Discussion
Number Effect/Mechanism Programs Recommended
3.3.1-12 | Elastomer lining exposed to Hardening and loss | A plant-specific aging Yes, plant Consistent with NUREG-1801.
treated water or treated borated | of strength due to management program | specific :
water elastomer is to be evaluated. : Although there is no elastomer
degradation lining exposed to treated water or
treated borated water, this item is
applied to flexible connections in
the Diesel Cooling Water
System'. The F Iex?ble Connection
Replace with "Consistent with Inspection 1 ‘%fedi':eddmﬁée%e%d
" . and-characterize hardening an
NUREG-1801. loss of strength for these
L\ elastomer components.
\ Refer to Section 3.3.2.2.5.2 for
| further information.
3.3.1-13 | Boral, boron steel spent fuel Reduction of A plant specific aging | Yes, plant Net-asm
- storage racks neutron- neutron-absorbing | management program | specific
absorbing sheets exposed to capacity and loss is to be evaluated. The spent fuel storage racks
treated water or treated borated | of material due to contain a neutron-absorbing
water general corrosion medium of boron carbide (B4C)
granular material bonded
together to form plates. These
plates are sealed in a stainless
steel rack and are not exposed to
treated water>
/

Refer to Section 3.3.2.2.6 for

Add "The Boron Carbi
is credited. A Note E is applied."

de Monitoring Program

further information.

Aging Management Review Results

Page 3.3-61

January-2040
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Table 3.3.1

Summary of Aging Management Programs for Auxiliary Systems
Evaluated in Chapter VIl of NUREG-1801

item

Number Component/Commodity

Aging
Effect/Mechanism

Aging Management
Programs

Further
Evaluation
Recommended

Discussion

3.3.1-33 | Stainless steel piping, piping
components, and piping
elements exposed to lubricating

oil

Loss of material
due to pitting,
crevice, and
microbiologically
influenced
corrosion -

Lubricating Oil Analysis
and One-Time
Inspection

Yes, detection of
aging effects is
to be evaluated

Consistent with NUREG-1801.

The Lubricating Oil Analysis
Program, in conjunction with the
Lubricating Oil Inspection, is
credited to manage loss of
material for stainless steel piping,
piping components, and piping
elements in the auxiliary systems
that are exposed to lubricating
oil.

This item is also applied to heat
exchanger components that are
exposed to lubricating oil. A
Note C is applied.

Refer to Section 3.3.2.2.12.2 for
further information.

Elastomer seals and
components exposed to air -
indoor uncontrolled (internal or
external)

3.3.1-34

Loss of material
due to wear

A plant specific aging
management program
is to be evaluated.

Yes, plant
specific

Loss-ob-material-due-to-wear-was:
-reot-identified-as-anaging-effect—
requiring-maragerment-for=
elastomerseals-and-components:
air<indoor-uncontrolied=

Refer to Section 3.3.2.2.13 for
further information.

Replace
with Insert
A on page
3.3-78a

Aging Management Review Results

Page 3.3-78

S-Jaraary-2646—
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Insert A into Page 3.3-78

Consistent with NUREG-1801.

The Flexible Connection Inspection Progrém is credited to manage loss of material due
to wear for elastomer flexible connections in the HVAC systems.

Aging Management Review Results Page 3.3-78a Amendment 21
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Table 3.3.214 Agmg Management Review Results - Diesel Building HVAC Systems

NUREG- .

1801 - | Table 1
Volume item

2 item

_ Aging Effect Aging
Material _Environment Requiring Management
S : ' Management Program

Row Component | Intended

No. |. -Typer | Function(s) Notes |

| Fan Housing

o : . Air-indoor ' : External
(DEA-FN-11,. Pressure (el ‘ Loss of ~ ) }
12,21, 22,31, | boundary Steel -~ | uncontrolled material Surfaces VII.I,S 3.3.1-58

18
R E S T ~(Internal) - : SR Monitoring:

0302

Fan Housing | B R I N - T ——
: S _ 1 Air-indoor oy External o _ : : Flexible .
(DEAFN-11, | Pressure .| gjeer | uncontrolled . | LOSS Of Surfaces. - |VI-8 . [33.4-58 | A ||connection
12,21,22,31, - | boundary | (Extemal)- ‘material .| Monitoring 177 )
32 & 52) - R SR (s v ' ——1T | |Inspection
| - . - | Airdindoor | Hardeningand | Extermal= & S
.Elastomer | uncontrolled | loss of Surfaces= VILF4-6 |3.3.1-11-1 E
o A (Internal) strength - Monitoring ’
Flexibie Pressure o Air-indoor - | Hardening and |-External= ' : _
21 Connection |.bounda Elastomer | uncontrolled | loss of Surfaces~ - I VILF46 133111 | E | o
: - _|phoundary C T T External) strength Menﬂenng A ' T X - et
Heat |- 1. - 7T | [Flexible
- '| Exchanger | EREE RN T R B ST PR \ —_| |Connection
.22 . | (header) (DMA: P'ess‘"e,' Steel - | .. | Rawwater. | Loss of Ope’.‘.'qy‘?'?-, “lviets 133177 | B[ |Inspection
oo A ~boundary : R _ {(Internal). . 1 material | Cooling Water -~ | 777 |77 L
| .CC11,12,21, S piniemal. o malena oo |- R
122,31832)° RS IR Lo
‘Heat:™ - .-

19

20 Flexible , ‘Pressure
Connection boundary :

| External R I
|-Surfaces . . | VILI-11.|:3.3.1-58 | 1o .

: Exchanger Lo >1Prelssvure7 G
. "Monitqringj' R

|" 23 " | (héader) (DMA-
T ofiee, 12,21,

.| Condensation | Lossof
(External)- - |-material’ -

[N EXChanger o . ‘-'.': — L nn‘; “ ‘;n, : . ,:' : ‘ ne‘-lﬂ‘ Cf‘s '8
|7 2F | {ms) [OMAT [ Feat ranster. |- Alumimam | assaion- Cracking 2 ing Wt

SoleeA1,12, 21 | °°'“9 er:
|22, 31&32)

@elete row 24]

R Agung Management Rewew Results .,1?3953.3—.180- : o , . -éeﬁuapy-ze"re—— :




Columbia Generating Station
License Renewal Application
Technical Information

Table 3.3.2-14 Aging Management Review Results — Diesel Building HVAC Systems
. . NUREG-
Aging Effect Aging
I:::w Con;po:ent F:snrrztr;::?s) Material Environment Requiring Management V:)IB:I:\ e TZZI; 1 Notes
) yp Management Program
2 Item
. Air-indoor Hardening and | External
31 '\Sﬂee;gi?fal sgi?\?juare Elastomer uncontrolled loss of Surfaces VILF1-7 | 3.3.1-11 E
) Y (internal) strength Monitoring
. . Air-indoor Hardening and | External
32 g:;gi?;cal E;izztge Elastomer uncontrolled loss of Surfaces VILF1-7 | 3.3.1-11 E
2 (External) strength Monitoring
- Structural Condensation | Loss of Cooling Units
33 | Piping integrity Steel (Internal) material Inspection VIL.G-23 1 3.3.1-71 E
Air-indoor External
34 | Piping Setural | stee uncontrolled | 2058 Of Surfaces vill-8 | 33158 | A
gnity (External) Monitoring
Air-indoor )
35 Tubing E;i?%l‘ge Copper Alloy | uncontrolled None None N/A N/A G
v (Internal)
Pressure Air-indoor
36 Tubing bounda Copper Alloy | uncontrolied None None N/A N/A G
Y (External)
Air-indoor
. Pressure Copper Alloy
37 Tubing uncontrolled None None N/A N/A G
boundary > 15% Zn (internal)
Pressure Copper Alloy Air-indoor
38 Tubing bounda > 15% Zn uncontrolled None None N/A N/A G
ry ¢ <% - | (External)
Insert new rows 39 through 40 for Table
3.3.2-14 as shown on page 3.3-182a
Aging Management Review Results Page 3.3-182 =January- 201
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Table 3.3.2-14 Aging Management Review Results — Diesel Building HVAC Systems:
. A NUREG-
» Aging Effect Aging
I:‘c:)w Cor_v:_po:ent F:::g::gﬁ?s) Material Environment Requiring Management Vo:gr‘:e 2 Tftzl:‘1 Notes
) yp . Management Program Item
. Air-indoor Flexible
39 | goxible | Pressure Elastomer | uncontrolled | L9° o Connection | VILF4-5 | 33434 | &0
y (Internal) Inspection
. Air-indoor Flexible
40 | goxble | Pressure Elastomer | uncontrolled | 1055 o Connection | VILF44 | 33.4-34 | &
y (External) Inspection

Aging Management Review Results Page 3.3-182a Amendment 21
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Table 3.3.2-34 Aging Management Review Results - Pump House HVAC Systems -
. : NUREG-
Aging Effect Aging
'::Lw Con;_po:ent F:snrfggg:(js) Material Environment Requiring Management Vllst?r:m 1T Iatgl:‘ Notes
) yp Management Program
2 Item
. Air-indoor _ External
26 ng /-‘l: gl;\ls_'gg) s:;if\sduare Steel uncontrolled | Loss of material | Surfaces VILF2-2 263'1' OIS)Z
) ry (Internal) Monitoring
. Air-indoor External
27 ng A”_‘,;‘,{f_'gg) pressure | steel uncontrolled | Loss of material | Surfaces viiF22 | 331 A
ry (External) Monitoring
Fan Housing Air-indoor External
28 | (PEA-FN- Pressure Steel uncontrolled | Loss of material | Surfaces viFz2 |33
81A/B) ry (Internal) ' Monitoring
Fan Housing Air-indoor External
29 (PEA-FN- :;iisdl;re Steel uncontrolled | Loss of material | Surfaces VIL.F2-2 263'1' A
81A/B) Yy (External) Monitoring
| Filter Housing Air-indoor External
30 (PRA-FL-1A/B E;ﬁf,f;;’e Steel uncontrolled | Loss of material | Surfaces VII.F2-2 263'1' 0:%2
: & 2A/B) ry (Internal) Monitoring
Filter Housing Air-indoor External -
31 (PRA-FL-1A/B E;iizl;re Steel uncontrolled | Loss of material | Surfaces VILF2-2 2'63'1' A Flexible )
& 2A/B) 24 (External) Monitoring L Connection
iri el Inspection
R o pressue | o BORS | Herdenngand | S €T Taa | |
ry (Internal) g Monitoring:
. Air-indoor . Exterrat= _
33 Elc?:m(:\be‘iti on Ec;iizuar; Elastomer uncontrolled gz;dgfn;?iig& Surfaces- < VILF2-7 :13'13'1' E
(External) Monitoring ] Flexible
- ————Connection
Inspection
Aging Management Review Results Page 3.3-306 ~danuary-2040=
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Table 3.3.2-34 Aging Management Review Results - Pump House HVAC Systems
. . NUREG-
Aging Effect Aging
l:::)w Coqpo:ent FL":g:g:?s) Material Environment Requiring - Management Vllst?r:\e ;r ?tt::\ Notes
’ yp ' Management Program
2 ltem
- Structural Condensation . Cooling Units 3.3.1-
54 Piping integrity Steel (Internal) Loss of material Inspection VII.G-23 71 E
Air-indoor External
55 Piping ﬁttreuc:iural Steel uncontrolled | Loss of material | Surfaces ViL.I-8 2‘83'1' A
grity (External) Monitoring
Pressure ' Air-indoor
56 Tubing bounda Copper Alloy | uncontrolled None None N/A N/A G
v (Internal) »
Pressure Air-indoor
57 Tubing bounda Copper Alloy | uncontrolled | None None N/A N/A G
r (External)
' Air-indoor
. Pressure Copper Alloy
58 Tubing o uncontrolled | None None N/A N/A G
boundary > 15% Zn (Internal)
Air-indoor .
59 Tubing Egiisduare Sc:%e/erzl;\_'ﬂoy uncontrolied | None None N/A N/A G
v ° (External) -
Insert new rows 60 through 61 for Table
3.3.2-34 as shown on page 3.3-310a
Aging Management Review Results Page 3.3-310 «January-2040=
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Table 3.3.2-34

Aging Management Review Results - Pump House HVAC Systems

Row Component Intended Aging Effect Aging Nl118R0E16- Table 1
No Tp e Function(s) Material Environment Requiring Management Volume 2 Item Notes
' yp Management Program Item
. Air-indoor Flexible
60 élgr)::]b;iﬁ on E:)iisdlgf Elastomer uncontrolled L&O;Seﬁ; Connection VIL.F2-6 3.3.1-34 5329
y (Internal) Inspection
. Air-indoor Flexible
61 E:Igr)::\b;ition E;?J?lsduare Elastomer uncontrolled lr-noastz:i);l Connection VII.F2-5 3.3.1-34° 5329
ry (External) Inspection

Aging Management Review Results

Page 3.3-310a
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Columbia Generating Station
License Renewal Application
Technical Information

Table 3.3.2-36 Aging Management Review Results — Radwaste Building HVAC Systems
: - . : NUREG-
: Aging Effect Aging
l;%w Cor¥p o:ent F:::ﬁgg:?s) Material Environment Requiring Management vlﬁ?r:\ " Tlatzl; 1 Notes
’ yp : Management Program 2 ltem
Fan Housing Air-indoor External
26 | (WEA-FN- Pressure Steel uncontrolled | 058 Of Surfaces viLF2-2 | 331 A
boundary material 56
51A/B) (External) Monitoring
Fan Housing .
. Air-indoor External
27 \(X/VEE:_‘ ;:F'\T -52; E(;i?\?ge Steel uncontrolled rljrgstzr(i);l Surfaces VIL.F2-2 2'63'1' OCSE)Z
ry (Internal) Monitoring
53A/B)
Fan Housing L
. Air-indoor External
28 \(/\\//VE%;:FJ‘ -2, sgii?ge Steel uncontrolled iﬁiﬁgr Surfaces VII.F2-2 2'63‘1'- A
53A/B) ry {External) Monitoring
Filter Housing Air-indoor External
29 (WMA-FU- E;ii%uare Steel uncontrolled :-noasgrci);l Surfaces VILF2-2 263'1' 03902
54A/B) ry (Internal) Monitoring
Filter Housing Air-indoor External
30 (WMA-FU- Pressure Steel uncontrolled Loss 9f Surfaces VII.F2-2 3.3.1- Flexible
boundary material 56
54A/B) (External) Monitoring - |lConnection
Flexible Pressure Air-indoor Hardening and Extermal . & —" 3.3.1- Inspection
31 Connection bounda Elastomer uncontrolled loss of strength Surfaces VILF1-7 11 E
i (Internal) g Menitering:
. Air-indoor . Exterrat
32 Flexible Pressure Elastomer uncontrolled | Hardeningand | g 000, viLF17 | 331 E
Connection boundary loss of strength 11
(External) Monitoring — |
‘ ——————]Flexible
Connection
Inspection
Aging Management Review Results Page 3.3-318 =Jantary=2010= .
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Table 3.3.2-36 Aging Management Review Results — Radwaste Building HVAC Systems
. ; NUREG-
_ Aging Effect Aging
I:::,w Con':_po:ent FLnr:EEg:?s) Material Environment Requiring Management V;ﬁ?,:‘ e TT:;I:‘1 Notes
) P Management Program
2 ltem
Air-indoor External
92 Valve Body .Struct.ural Steel uncontrolled Loss (.)f Surfaces VILI-8 3.3.1- A
mtegrrlty (External) material Monitoring 58 ‘
: External
Structural Condensation | Loss of 3.3.1-
93 Valve Body integrity Steel (External) material a%rrf]?[g?; g VI 58 A
Insert new rows 94
through 99 for
Table 3.3.2-36 as
shown on page
3.3-328a
Insert new rows
100 through 101
for Table 3.3.2-36
as shown on page
3.3-328b
Aging Management Review Results Page 3.3-328 I’Am endment ﬁl > January2010
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Table 3.3.2-36 Aging Management Review Results — Radwaste Building HVAC Systems
. . "{ NUREG-
. Aging Effect Aging
F;‘c:,w Cor;l_po:ent F:Jnr:z:g:?s) Material Environment Requiring Management VO}S::‘L 2 T?:;':: Notes
‘ yp Management Program Item
. Air-indoor Flexible
100 Elgr)::\belition Ecﬁisauare Elastomer | uncontrolled Lmoastz:g| Connection VilL.F2-6 3.3.1-34 5329
y (Internal) Inspection
. Air-indoor Flexible
Flexible Pressure Loss of . E
101 . Elastomer | uncontrolled X Connection VIL.F2-5 3.3.1-34
Connection boundary (External) material Inspection 0329
Aging Management Review Results Page 3.3-328b Amendment 21
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Table 3.3.2-37 Aging Management Review Results — Reactor Building HVAC Systems
' NUREG-
. Aging Effect Aging .
Tﬁ’w Co¢p02ent F:’"r:zzgs?s) Material Environment Requiring Management Vllst?rle Tlatl;I:‘ 1 Notes
’ yp Management Program
2 Item
Fan Cooler L
. . Air-indoor External
Unit Housing Structural Loss of 3.3.1- C
26 ; . Steel uncontrolled . Surfaces VILF2-2
g‘R;/)\-FC-B, 9 | integrity 4 (Internal) material Monitoring 56 . 0302
Fan Cooler .
. . Air-indoor External .
g7 | UnitHousing = Structural | uncontrolled | 105 Of Surfaces viLr22 | 331 A ||[Flexible
(RRA-FC-8,9 | integrity (External) material Monitoring 56 _connection
& 21) e I i
. Air-indoor . Exterratr < nspection
Flexible Pressure Hardening and 3.3.1-
28 . Elastomer uncontroiled Burfaces VILF3-7 E
.| Connection boundary (Internal) loss of strength Menitoring: 11 Flexible
. . Air-indoor . External- Connection
Flexible Pressure Hardening and ‘3.3.1- .
29 . Elastomer uncontrolled Surfaces VILF3-7 E Inspection
Connection boundary (External) loss of strength Monitoring: 11 P
: . Air-indoor . Externat- -
30 Elgr)::wb;ztion ﬁr:crtit:yral Elastomer uncontrolled :;Izgdgfn gt‘rgere:n?h Surfaces VIL.F3-7 :1;13 I- E Flexible
9 (Internal) 9N | .Monitoring. <€ Connection
. Air-indoor o ‘Externals Inspection
3 | Gonion | eerty | Elastomer | uncontrolled | 2SR 80Y | Surfaces vilFar |33 |k ;
9 (External) 9" | Monitoring S—__| 11 Flexible
Heat ————Connection
Exchanger Air-indoor _ External , ) Inspection
32 | (housing) attr:crtittj;al Steel uncontrolled rlﬁ(;st:r(i); Surfaces Vil.1-8 2831 0§)2 P
(ROA-HC-1 & 9 (Internal) Monitoring
2) :
Aging Management Review Results <danuary-2040

Page 3.3-332
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Table 3.3.2-37 Aging Management Review Results — Reactor Building HVAC Systems
. . NUREG-
Aging Effect Aging
Tf:)w Cor¥pogent FLnr:E::gﬁ?s) Material Environment Requiring Management Vlﬁ?r:\e Tlatzlr(:\1 Notes
: yp Management Program |,
2 Item
Structural Raw water Loss of Potable Water 3.3.1-
80 Valve Body integrity Steel (Internal) material Monitoring VILC1-19 76 E
Structural Steam Loss of BWR Water :
81 Valve Body integrity Steel (Internai) material Chemistry N/A NIA ¢
Chemistry
Structural Steam Loss of Program
82 Valve Body integrity Steel (Internal) material Effectiveness N/A N/A G
Inspection
Flow- .
Structural Steam Loss of Accelerated
83 Valve Body integrity Steel (Internal) material Corrosion N/A N/A G
(FAC)
Air-indoor External
84 Valve Body ﬁttr:crtil:ra! Steel uncontrolled r:oasi:r(i);l Surfaces VIi.I-8 2'83'1' A
grity (External) Monitoring :
. External
85 | valve Body i?\ttgcrti‘:ra' Steel é‘;’:gfn”asl;’“m Loss of Surfaces VILI11 253'1' A
: gnty Monitoring
|nsedrt new rows 86 Insert new rows 88
and_ 87 from through 91 from
Page 3.3-340a Page 3.3-340b
Aging Management Review Resulis Page 3.3-340 —January-2046—
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Table 3.3.2-37 Aging Management Review Results — Reactor Building HVAC Systems
. . NUREG-
Row Component Intended Material Environment Ag:enguﬁ::‘ect Mar;glzgrent 1801 Table 1 Notes
No. Type Function(s) 9 9 9 Volume 2 Item
. Management Program Item
. Air-indoor Flexible
Flexible Pressure Loss of . E
88 . Elastomer uncontrolled : Connection VIl.F4-5 3.3.1-34
Connection boundary (Internal) material Inspection 0329
: . Air-indoor Flexible .
89 Flexible . Pressure Elastomer ‘| uncontrolled Loss gf Connection VIl.F4-4 3.3.1-34 E
Connection boundary material . 0329
(External) Inspection
. Air-indoor Flexible
90 Clec?r)::\bei,(e:tion s\ttr:crtiijral Elastomer uncontrolled Ir-noastsér(i);l Connection VII.F4-5 3.3.1-34 5329
grity (Internal) Inspection
. . Air-indoor Flexible
91 g';"‘::‘zﬁon ﬁttg’cr‘i‘t"a' Elastomer | uncontrolled ;0:;2 r‘l’; Connection | VILF44 | 33134 | &
grity (External) Inspection

Aging Management Review Results

Page 3.3-340b

Amendment 21



Columbna Generatlng Statlonf

T-echmcal lnfonnatlon; :

|

7 r[s{'%;Ma‘g'n'eSium* :whiéh -.ls"‘»f'redijii'éd'ifé’r"iih'ez fhe'c'ha'hisim’z df;‘(':‘radkin'g\'du':e%tb: st‘ress,

hé'bo 'om“ﬂomon of the anr—handhng unit housmgs for WMA-AH-51A/B are

iﬁ‘rajii "bz‘zlle,sf;fth‘atgaréz' =
gnificantaging’ . |

No aging effects requ'iring management have been identified. However, fhe Fire Protection Proqramv is
credited to provide confirmation of the absence of significant aging effects for the halon and carbon dioxide

suppression systems during the period of extended operation.

- [0329

HVAC systems

Based on planfespeciﬁe ope'r'a'ti'ng 'eXp.erience’, >Io'ss of matefial due to wear |san agingb effect reduiring -
management for flexible connections in the HVAC systems. The Flexible Connection Inspection Program
is credited for aging management for loss of material due to wear of the subject flexible connections |n the

Llcense Renewal Apphcatlon -
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APPENDIX A
TABLE OF CONTENTS
A.1.2.25 Fire ProteCtion Program ........ccccocceieieriiniieceniesneesrnessssssnesssmsessemeeesessneeseas 16
A.1.2.26 Fire Water Program.........ccccccveveniiinenn
A.1.2.27 Flexible Connection Inspection
A.1.2.28 Flow-Accelerated Corrosion (FAC) Program..........cccoooeeeciiiieiiiiicciini e 17
A.1.2.23 Fuel Oil Chemistry Program ...........cccoociiiiiiiiiiien et eeeeiecene s ae e 17
A.1.2.30 Heat Exchangers Inspection................... e 18
@ A.1.2.31 High-Voltage Porccik:ain Insulators Aging Ménagement Program .........ccceueee 18
A.1.2.32 Inaccessible Medium-\Voltage Cables Not Subject to 10 CFR 50.49 EQ
RequiremMents Program ... ieeiiiiieirntccreitreeeeee st seeesen e esaeeaees 18
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A.1.2.40 Metal-Enclosed Bus Program...........ccccceeeiiinnnctess e e, 21
A.1.2.41 Monitoring and Collection Systems Inspection......... e eeeneee 22
A.1.2.42 Open-Cycle Cooling Water Program ...t rceeee e 22
A.1.2.43 Potable Water Monitoring Program ..........c.ccocviiiiiinininnsee e 23
A.1.2.44 Preventive Maintenance — RCIC Turbine Casing...........ccoveccririiiniiciccnnenenan. 23
A.1.2.45 Reactor Head Closure Studs Program ..o 23
A.1.2.46 Reactor Vessel Surveillance Program.........c...cocvciiiiiiiiricine s ceeeneceeee 23

A.1.2.47 Selective Leaching Inspection

A.1.2.48 Service Air System Inspection 24
—{Program]

A.1.2.49 Smalil Bore Class 1 Piping HRSPOBHOR. e aenenens 24
A.1.2.50 Structures Monitoring Program...........cceeiieniirciciierennecrroreeeeeeseseeeeseeessenennne 25
A.1.2.51 Supplemental Piping/Tank INSPection ........cccocccvciimiiniiiiiriicrerec e e 25
A.1.2.52 Thermal Aging and Neutron Embrittiement of Cast Austenitic Stainless
Steel (CASS) Program .........oiciiiieiecrerteeseeesee e ssseseseessemeeesnesseeesensnenns 26
A.1.2.53 Water Control Structures INSpection.........c.coccvviriiit et 26
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inspections. The Fire Water Program is a condition monitoring program, comprised of
tests and inspections based on NFPA recommendations.

The Fire Water Program is an exnstlng program that requires enhancement prior to the .
period of extended operation.

Program |

Replace with Insert

A.1.2.27 . Flexible Connection Inspection / A on page A-17a

“F W%mmmﬁtmﬂmmmf
=elastemeF==cempeﬂents—esxpeseé—teﬁ{:eateé——water—dﬂed—aaf=gas—-anel==mde@r——aw
enwmﬁments——'lihe«msaeet@n—pmwes%recﬁewéence——-asAe—whe¥hep——-and=te=wha%
extent-hardening-and-less-efstrength-has-oceurred.

Fhe—Ftexible—Conmection—inspection—is—a—rew—one=time—inspection=that—will~be
implemented-prior-to-the-period-of-extended-operation—Fhe-inspection-activities-will-be
-conducted-within-the-10-year-peried-prior-to-the-period-of-extended-operation.

A.1.2.28 FIow-AcceIérated Corrosion (FAC) Program

The Flow-Accelerated Corrosion (FAC) Program manages loss of material for steel and
gray cast iron components located in the treated water environment of systems that are
susceptible to FAC, also called erosion-corrosion. The FAC Program combines the
elements of predictive analysis, inspections (to baseline and monitor wali-thinning),
industry experience, station information gathering and communication, and engineering
judgment to monitor and predict FAC wear rates. The program is a condition monitoring
program that implements the recommendations of NRC Generic Letter 89-08, and
follows the guidance and recommendations of EPRI NSAC-202L [Reference A.1.4-2], to
ensure that the integrity of piping systems susceptible to FAC is maintained.

The FAC Program is an existing program that requires enhancement prior to the period
of extended operation.

A.1.2.29 Fuel Oil Chemistry Program

The Fuel Oil Chemistry Program is an existing program that maintains fuel oil quality in
order to mitigate degradation of the storage tanks and associated components
containing fuel oil that are within the scope of license renewal. The program includes
diesel fuel oil testing for emergency diesel generator and diesel-driven fire pump fuel.
The Fuel Oil Chemistry Program manages the relevant conditions that could lead to the
onset and propagation of loss of material due to corrosion, or cracking due to SCC of
susceptible copper alloys, through proper monitoring and control of fuel oil
contamination consistent with plant technical specifications and American Society for
Testing and Materials (ASTM) standards for fuel oil. The relevant conditions are
specific contaminants such as water or microbiological organisms in the fuel oil that
could lead to corrosion of susceptible materials. Exposure to these contaminants is

Final Safety Analysis Report Supplement Page A-17 January2010=
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insert A into page A-1_7

The Flexible Connection Inspection Program manages degradation, including the
effects of loss of material due to wear and hardening and loss of strength of elastomer
components exposed to treated water, dried air, gas, and indoor air environments.

The Flexible Connection Inspection Program is a new plant-specific program that will be
implemented via baseline inspection of a sample population followed by opportunistic
inspections, when components are opened for periodic maintenance, repair, or
surveillance activities, when surfaces are made available for inspection. These
inspections ensure that the existing environmental conditions are not causing material
degradation that could result in a loss of component intended function during the period
of extended operation. Inspection of a sample population will be conducted within the
10-year period prior to the period of extended operation and will serve as a baseline for
future inspections.

Final Safety Analysis Report Supplement Page A-17a Amendment 21
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Table A-1
. Columbia License Renewal Commitments
FSAR Enhancement »
] Supplement or ,
{tem Number Commitment . :
Location Implementation '
(LRA App A) Schedule .

e Yy W e - % = e e A et e 2 e, B s 3 ot = e otk o £7 33 e e = M H
23) External The External Surfaces Momtonng Program is an exns’ung program A.1.2.23 Enhancement )%

Surfaces that will be continued for the period of extended operation, with the prior to the period !
Monitoring following enhancements: of extended :
Program o Add aluminum, copper alloy, copper alloy >15'% Zn, gray cast operation. :

iron, stainless steel (including CASS), and elastomers to the Then ongoing. ‘

scope of the program.

o Add cracking as an aging effect for aluminum ard-stainless-steel
components.

o Add visual (VT-1 or equivalent) or volumetric examination _
techniques to detect cracking. :

o Add hardening and loss of strength as aging effects for :
elastomer-based mechanlcal sealants and-flexible-connections in I
HVAC systems. :

s Add physical examination techniques in addition to visual :
inspection to detect hardening and loss of strength for elastomer- : }
based mechanical sealants-and-flexible-connections-in HVAC

systems. |

24) Fatigue The Fatigue Monitoring Program is an existing program that will be A.1.2.24 Enhancement §
Monitoring continued for the period of extended operation, with the following A1.3.2 prior to the period r
Program enhancements: of extended ;i
A.1.3.4 . i

operation. i

Then ongoing. {

Final Safety Analysis Report Supplement Page A49 January-2640— :
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Final Safety Analysis Report Supplement

Table A-1
Columbia License Renewal Commitments
FSAR Enhancement
. Supplement or
item Number Commitment : .
Location Implementation
(LRA App. A) Schedule
27) Flexible Fhe-Fexible-Connection-inspectionis-a-new-activity- A1.227 | Withinthe0-
Connection TheFrexitie-Cormectiomrinspectiomdetects amd-characterizes the— year-period-prior
Inspection, Tnaterialcondition-of-elastomer-components-exposed-to-treated- ] | T theperodof
rrrurssar ooy sy romion N| [T || <
provides-directevidernceas-to-whetherand-to-whatextentthe— A-52 ore
=relevant-effects-ofaging-have-occeurred- page A-oza Replace
28) Flow- The Flow-Accelerated Corrosion (FAC) Program is an existing A1.2.28 Enhancement with Insert
Accelerated program that will be continued for the period of extended operation, prior to the period ||B On page
Corrosion with the following enhancements: of extended A-52a
(FAC) Program |, Add the Containment Nitrogen System components supplied with operation.
steam from the Auxiliary Steam System to the scope of the s Then ongoing.
program. '
e Add gray cast iron as a material identified as susceptible to FAC.
29) Fuel Oil The Fuel Oil Chemistry Program is an existing program that will be A.1.2.29 Ongoing
Chemistry continued for the period of extended operation.
Program
Page A-52 =dantary-2046-
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Insert A into page A-52

The Flexible Connection Inspection Program is a new program.

The Flexible Connection Inspection Program manages degradation, including the

effects of loss of material due to wear and hardening and loss of strength of elastomer
components exposed to treated water, dried air, gas, and indoor air environments.

The program consists of base line inspections prior to the period of extended operation
followed by opportunistic inspections during the period of extended operation.

Following the baseline inspection, inspection findings will be reviewed periodically to
ensure that each material and environment combination has been examined via
opportunistic inspection or actions are taken to ensure inspections are performed. Initial
interval for review of inspection f|nd|ngs is 5 years and may be adjusted based on
operating experience.

Insert B into page A-52

'Implementation prior to the period of extended operation and initial inspection within the
10-year period prior to the period of extended operation. Then ongoing.

.Final Safety Analysis Report Supplement Page A-52a Amendment 21
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APPENDIX B
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B.2.33  Inservice Inspection (IS1) Program ..........cccccooimiciieiiciiimrere e recirrere e srcneeenen 136
B.2.34 Inservice Inspection (ISI) Program — IWE ..., 139
B.2.35 Inservice Inspection (ISI) Program — IWF ... 142
B.2.36 Lubricating Oil Analysis Program ............ccccor i recemceeees 145
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B.2.38 Masonry Wall InSpection .........cccovinmmiimimiimiiine e s 151
B.2.39 Material Handling System Inspection Program ..............ccoiiiiiiiiiiicnciiieeene 163
B.2.40 Metal-Enclosed Bus Program..........cc.cccceeeriecicinniicncnincecnenn. reeenns ... 155
B.2.41 Monitoring and Collection Systems |nspection..§i .............. ‘m 159
B.2.42 Open-Cycle Cooling Water Program.........cc...cciiiinicimmme oo 163
B.2.43 Potable Water Monitoring Program............... S P 166
B.2.44 Preventive Maintenance — RCIC Turbine Casing.........cccccceveeiiiieiinienenniinennne. 169
B.2.45 Reactor Head Closure Studs Program...........c.ccoiiieciimmnrenennececnneeseresreessereees e 172
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Correlation of NUREG-1801 andTé::ﬁrrB:b:a Aging Management Programs
, (continued) _ ‘
Number NUREG-1801 Program Corresponding Columbia AMP
X1.M31 Reactor Vessel Surveillance | Reactor Vessel Surveillance Program
See Section B.2.46.
X1.M32 | One-Time Inspection Chemistry Program Effectiveness Inspection

See Section B.2.12.
Eooling=-Units-Inspectien-
See-SectionB:2=14:
Biesel-Driven-Fire-Pumps-inspection
‘See-SectionB:2-18.

Diesel Starting Air Inspection

See Section B.2.16.
Piesel-Systems-inspection=
-See-SectionrB:2:17
Fexible-Connection=lnspection-

Heat Exchangers Inspection

See Section B.2.30.

Lubricating Oil Inspection

See Section B.2.37.
Monitoring-and-Collection-Systems-lnspection
Sece-Section-B2+41=
Service-Air-System-inspection
See-Section-B248:
Supplemental Piping/Tank Inspection
See Section B.2.51.

' XI.M33 | Selective Leaching of Selective Leaching Inspection
Materials See Section B.2.47.

X1.M34 | Buried Piping and Tanks Buried Piping and Tanks Inspection Program
Inspection See Section B.2.5.

ASME Code Class 1 Small- | see Section B.2.49.
Bore Piping )

XI.M36 | External Surfaces Monitoring | External Surfaces Monitoring Program \

XI.M35 | One-time Inspection of Small-Bere-Glass—1-Riping-laspestion \
.

See Section B.2.23.

[Insert A from Page B-14a |

Aging Management Programs Page B-14 January-2010 .
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Table B-1
Correlation of NUREG-1801 and Columbia Aging Management Programs

(continued)
Number NUREG-1801 Program Corresponding Columbia AMP

N/A Plant-Specific Program High-Voltage Porcelain Insulators Aging
Management Program

See Section B.2.31.

N/A Plant-Specific Program Potable Water Monitoring Program
_ See Section B.2.43. -
N/A Plant-Specific Program Preventive Maintenance — RCIC Turbine Casing

See Section B.2.44.

[Insert A from Page B-18a |

Insert A from page B-18b after
page B-18a from Amendment 2

Insert B from Page B-18b for
Amendment 21

Amendment 21 |
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Insert A to Page B-18

Corresponding Columbia AMP

Number NUREG-1801 Program
: . Service Level 1 Protective Coatings Program
N/A Plant-Specific Program See Section B.2.55

Insert B to Page B-18

N/A Plant-Specific Program Cooling Units Inspection Program
See Section B.2.14.
N/A Plant-Specific Program Diesel Systems Inspection Program
See Section B.2.17.
N/A Plant-Specific Program Diesel-Driven Fire Pumps Inspection Program
See Section B.2.18.
N/A Plant-Specific Program Flexible Connection Inspection Program
See Section B.2.27.
N/A Plant-Specific Program Monitoring and Collection Systems Inspection
Program
See Section B.2.41.
N/A Plant-Specific Program Service Air System Inspection Program
See Section B.2.48.

Aging Management Programs
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Consistency of Columbia Aging

Table B-2
Management Programs with NUREG-1801

(continued) .

Program Name

Fire Water Program
Section B.2.26

New /
Existing

Existing

Consistent
with NUREG-
1801

Yes

Consistent
with
NUREG-
1801 with
Exceptions

Plant-
Specific

Enhancement
Required

Yes

Flexible Connection
Inspection
Section B.2.27

New

=¥es=

Flow-Accelerated
Corrosion (FAC)
Program

Section B.2.28

Existing

Yes

Yes

Fuel Qil Chemistry
Program
Section B.2.29

Existing

Yes

Heat Exchangers
Inspection
Section B.2.30

New

Yes

High-Voltage
Porcelain Insulators
Aging Management
Program

Section B.2.31

Existing

Yes

Inaccessible
-Medium-Veltage—
Cables Not Subject
to 10 CFR 50.49
EQ Requirements
Program

Section B.2.32

New

Yes

Yes

Inservice Inspection
(ISt) Program
Section B.2.33

Existing

Yes

Inservice Inspection
(IS1) Program — IWE
Section B.2.34

Existing

Yes

Aging Management Programs

Page B-22
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Columbia Generating Station
License'Renewal Application
Technical information

B.2.23  External Surfaces Monitoring Program
Program Description

The External Surfaces Monitoring Program will. manage the following. aging effects for
the external surfaces, and in some cases the internal surfaces, of mechanical
components within the scope of license renewal:

o Loss of material for metals (aluminum, copper.alloy, copper alloy:> 15% Zn gray
cast iron, stainless steel (including CASS), and steel) that are exposed to
condensation, air-indoor uncontrolled, and air-outdoor environments

¢ Cracking of aluminum and-stainless-stesl exposed to condensation environments

o Hardemng and Ioss of strength for elastomer-based mechanical sealdnts ard=
- sonnectons in HVAC systems:

The External Surfaces Monitoring Program is & -condition. momtonng program that
consists of visual inspections and surveillance actnvmes of dtcessible external surfaces
on a frequency ‘that generally exceeds once per fuel cycle -Surfaces that are
inaccessible during normal plant operatlon are . mspected durmg refuelmg outages.
‘Surfaces that are inaccessible or not read:ly visible durmg both plant operations and
refueling outages, such as surfaces that are insulated, are. mspected opportumstscally,
for example during maintenance activities during which insulation is rernoved.

The External Surfaces Monitoring Program is supplemented. by the Aboveground Steel
Tanks Inspection to manage loss of material for the inaccessible external surfacés of
the carbon steel condensate storage-tanks (i.e., the tank bottomn).

NUREG-1801 Consistency

The External Surfaces Monltonng Program is an existing Columbia program that; with
enhancement, will be consistent with the 10 elements of an effective aging. management.
program as described in NUREG-1801, Section X1.M36, “Ext_em'a,,,l Surfaces'Monitoring.”

Exceptions to NUREG-1801
None.
Required Enhancements

Prior to the périod of extended operahon the enhancernents listed below will be
mplemented in the identified program element:

-Aging Management Programs o ‘Pa'ge‘B",-"im - —Jatrary-2040-

Amendment 21|

1Supplermert=t—




D e T T T e e CE S B e

Columbia Generating Station
License Renewal Application
Technical information

o Scope of Program —

o Add aiummum copper alloy, copper aiiey >15% Zn gray cast |ron stamless

o Add crackmg as an aging effect for a!ummum Ak
components.

o Add hardening and Ioss of strength as agmg effects for elastomer-based
mechanical sealants-and-fexible-connest in HVAC systems.

° M'onitoring and Trending —

o Add physical examination techniques in addition to visual inspection to detect
hardening and loss of strength for elastomer-baséd mechanical sealants-and-
fexibleconnestions-in HVAC systems.

o .Add visual (VT-1 or-equivalent) or volumetric examination- techmques to
detect cracking.

Operating Experience

The elements that comprise the External Surfaces Momtonng Program are consistent
with industry practice and have proven effective in maintaining the material condition of
Columbia plant systems and comporients.

A review of the most recent plant-specific operatmg experience, through a search of
.condition reports, revealed that minor component leakage (typically at bolted joints and
closures), damage (event-driven, not age-reldted), and degradation are routinely
identified by the External Surfaces Momtonng Program, with 'subsequent corrective
.actions taken m a umely manner and that no loss of pressure boundary mtegnty has,

scope of the | program

Operatmg experience assocrated with the. External ‘Surfaces Monitoring Program .is
routinely docurmented and communicated to sité personnél in Systerr Health Reports
System Health Reports are updated after significant changes, of at least quarterly.

Aging Management Programs Page B-102 ~danuar2040-

Amendment 21 |

4

e v e e



‘Cdldmbra'Generatrngnstatrcn‘ o
: _License Renewal Application
Technrcal Informatron . EN

Conclusion. e D
The External Surfaces Monrtorlng Program will detect and manage Ioss of matenal for-

aluminum, copper alloy, copper alloy >15% Zn, gray cast iron, stamless steel (including

CASS), and steel components. The continued rmptementatlon of the Externat Surfaces .

Monitoring Program wrth the- requrred enhancements .provides’ reasonabte assurance

that the effects of &ging, including cracking for aluminum- ; :
components and hardening and loss of strength for elastomer-based mechamcal
sealants .and-flexible~conneetions—in HVAC systems, will be managed such that
components subject to aging management will continue to perform their intended
functions consistent wrth the current hcensmg basrs for the penod of extended
operatron ‘ L e LU T

Aging Management Programs A ‘ . — ‘Page B-103 T
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B.2.27 Flexible Connection Inspection /

p o Replace with Insert
rogram Description < | A on page B-115a
The-Hexible-Connection-inspection-is=a-new-one-time=-inspection=that-will-detect-and-
~characterize-the-material-condition-of-elastomer-components-that-are-expoesed-te-treated
water,—dried—air;,—gas;and-indoor—air-environmentsT— The—inspection—provides—direct
evidenee—as—to—~whether—and-to-what-extent~hardening—and-loss—of-strength=due=to
themai=expesare=’aﬁd=1'eﬁi-ziﬂg=mdiatien=has=eeeﬂrred==ef=is=likely=te=eeeur=that=eeﬂid=
result-in-a-less-ofintended-function-ekthe-elastomercoms

Implementation of the Flexible Connection Inspection¥will ensure that the pressure
boundary integrity of susceptible components is maintained consistent with the current
licensing basis during the period of extended operation. insert B on page

. . |B-115a
NUREG-1801 Consistency .

~Fhe-Flexible-Connection-lnspection-is-a-new-one-time-inspection-for-Celumbia-that-will-
=be=consistent=with—the=t0-clements—of=an—effective=aging=management=program=as=
-described=in-NUREG-1804=Section=X-M32-—"Cne=Fime-lnspection;—with-exceptions:

. | i
Exceptions to NUREG-1801 Replace with Insert

C on page B-115a
-Program-Elemenis-Affected:— :

~—Parameters-Monitored-orinspected;-Betection-of-Aging-Effects—

‘freaddition-to-visual-examination-techniquesTthe-Hexible-Connection-inspection-
=w;l1=mclude=phys|eal—exammatmiechmque%ucha&phys;ca!mmpuletxon.and=-
=prodding=—

Aging Management Program Elements

The results of an evaluation of each program element are provided below.

s Scope 6f Program
A-representative-sample-of-components-at-susceptible-locations-will-be-examined-for

Replace .
with Insert
D on page
{B-115b

emdence=e£—hardemng—and—less=ef—strength=(4due~«t@—{hermal=expesure=and—uemzmg=
radiatiem)rorto-confirm-alack-thereof.

The-Flexible-Conmection-inspection-focuses-on-a-timited-but-representative~sample—

populatien—of-subject-components—at—susceptible-locations—to-be-defined—in-the
=implementing—documents;—to—include—internal—and—extermal—surfaces—of—flexible=
-connections-exposed-to-treated-water~dried-air-gas—and-indoor-air-environments-
mli=memw
\

Aging Management Programs Page B-115 =Jangary-2010=
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Insert A into page B-115

The Flexible Connection Inspection Program is a new plant-specific program for
Columbia. The program will consist of inspections of elastomer components that are
exposed to treated water, dried air, gas, and indoor air environments. The Flexible
Connection Inspection Program will manage degradation of elastomer components, -
including the effects of loss of material due to wear and hardenlng and loss of strength
due to thermal exposure and i |on|zmg radiation.

The Flexible Connection Inspection Program will comprise baseline inspections prior to
the period of extended operation followed by opportunistic inspections, when
components are opened for maintenance, repair, or surveillance, to ensure that the
existing environmental conditions in subject components are not causing material
degradation that could result in a loss of component intended function during the period
of extended operation.

Insert B into page B-115

Implementation of the program will also provide assurance (and confirmation) that the
structural integrity of susceptible nonsafety-related components will be maintained such
that spatial interactions: (e.g., leakage) will not result in the loss of any safety-related
component intended functions during the period of extended operation.

The Flexible Connection Inspection Program is a new condition-monitoring program.
Inspection of a sample population will be conducted within the 10-year period prior to
the period of extended operation and will serve as a baseline for future inspections.

Insert C into page B-115

The Flexible Connection Inspection Program is a new plant-specific Columbia program
for License Renewal. NUREG-1801 includes an Inspection of Internal Surfaces in
Miscellaneous Piping and Ducting Components Program (XI.M38) that is focused on
steel components and the loss of material aging effect. Rather than necessitating
enhancements and exceptions to the NUREG-1801 program, a plant-specific program
is credited.

The Flexible Connection Inspection Program is a new plant-specific program that is
evaluated against the ten elements described in Appendix A of the Standard Review
Plan for Review of License Renewal Applications for Nuclear Power Plants, NUREG-
1800, Revision 1. The results of an evaluation for each element are provided below.

!
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Insert D into page B-115

Prior to the period of extended operation, the Flexible Connection Inspection Program
identifies conditions relative to the following subject mechanical components to
determine whether, and to what extent, degradation is occurring and to provide a
baseline for future inspections.

The scope of the Flexible Connection Inspection Program includes the surfaces of
elastomer flexible connections exposed to treated water, dried air, gas, and indoor air
environments in the following systems.

o Containment Exhaust Purge (CEP)

¢ Containment Supply Purge (CSP)

e Diesel Building HVAC

e Diesel Cooling Water (DCW)

¢ Diesel Fuel Oil (DO)

e Fire Protection (FP)

e Pump House HVAC

¢ . Radwaste Building HVAC

e Reactor Building HVAC

o Standby Gas Treatment (SGT)
The baseline inspection portion of Flexible Connection Inspection Program focuses on a
representative sample population of subject components at susceptible locations to be
defined in the implementing documents, to include internal and external surfaces of
flexible connections exposed to treated water, dried air, gas, and indoor air
environments. The inspections performed will be used to provide symptomatic
evidence of loss of material due to wear and hardening and loss of strength at the other
susceptible, but possibly inaccessible, locations due to the similarities in materials and
environmental conditions. Subsequent inspections are opportunistic when components

are opened for periodic maintenance, repair, and surveillance activities when surfaces
are made available for inspection.

Aging Management Programs Page B-115b Amendment 21
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Jocations-due-tothe-similarties-inrmaterials-and-environmental-conditions=

mmmwﬁheﬂmwpﬁbm—%mwbiyﬁnmble

Program does not

The S .
Preventive Actions / include any actions

=No-actions—aretaken—as-part-of~the-Flexible Connection Inspectlon 0 prevent aging
effects or to mitigate aging degradation. \<_{This program is a condition monitoring program. |

Parameters Monitored or inspected
ctiontinclude visual -

The parameters to be inspected by the Flexible Connection Inspecti

loss of material [evidence of surface degradation, such asjcracking or discoloration, as well as

(due to weair),

physical manipulation and prodding, as measures of hardening and loss of strength.

Replace
with Insert

B on page
B-116a

Replace
with Insert
C on page
B-116b

Replace
with Insert
D on page

=lnspections~will-be-performed-by-qualified-personnel~using-established-technrigques;

=sec—h=as=N@E,=eeﬁsste\nLt=wﬁh=the=mqwrements=ef=1=(=){-:FR——5@%ppeﬂd1x=BT—- insert A on page

Detection of Aging Effects B-116a
=Fhe-—=Flexible—Connection—Inspection—will—use—established—visual—examinration
=techniques=(such-as-equivalent-to~V=tor-\V=3)~as-well=as-physical-manipulatior;
-performed-by-qualified-personnel-on-a-sample-population-of-subject-components-to
ﬂﬁénﬂfv%wdemﬁhardemmndﬁusfoﬁsﬁemﬂf

<Fhe=sample=population—will-be-determined=by—engineering—evaluation=based=on
sound-statistical~sampling=methodeology;—and—where=practical;-be~fecused-on-the
components-most-susceptible-to=aging—such-as=due=to=their-time=in-servicerthe-
-severnty-of-conditions-during-normal-plant-cperations,-and-desiga-margins-

<Fhe-Flexible-Connection-trspection-will-be-conducted-within-the-10-year-pericd-prior
{o-the-period-of-extended-operation=

Monitoring and Trending '
~Fhis-one=time-inspection-activity-is-used-to-characterize-conditions-and-determine=ifs
—and-te-what-extent-further-actions-may-be-required—The-activity-includes-provisions—
~fordincreasing-the-inspection-sample-size-and-location-if-degradation-is-detected—=

Fhe-sample—size-will-be—determined=by-engineering-evaluationrof~the—rateriais—of-
~constractionthe-environment={i-e=~service-conditions)-aging-effects;-and-operating—
-experience~{egtime-in-service-most-susceptible-locations-lowest-design-margins).
“rspectionfindings—thatdomotmeettheacceptancecriteria-will-be~evaluated-using”
%e%elum@aw%veﬂmeeess%&de&erwae%h&need#embseqaeﬂ%agm@
W@mﬁfﬂﬁﬁwheﬁﬁﬂ#&%ﬁﬁﬁﬁﬁgﬂﬁﬁfeﬁﬂmgﬁﬁhmﬁ=

Acceptance Criteria

lndaeatnen&er%levam%ené@tl@ns=ef=degraéaﬁen=dete@teé=daﬂng=the=lns;aectwn—wn!l=
be-compared-to-pre-determined-acceptance-criteda—lf-the-acceptance-criteria-are-
rot=met=then-the-indications-and-conditions-will-be-evaluated-under-the-corrective—
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Insert A into page B-116

Inspections will be performed by qualified personnel using the appropriate established
nondestructive -examination techniques, primarily visual and augmented by physical
manipulation or prodding.

Insert B into page B-116

The Flexible Connection Inspection Program provides for detection of aging effects prior
to a loss of component intended function. Inspections will include a combination of
visual and physical manipulation performed by qualified personnel.

Baseline inspections will be established on a sample population of subject components
determined by engineering evaluation to identify evidence of loss of material due to
wear and hardening and loss of strength due to thermal exposure and ionizing radiation
prior to the period of extended operation. Opportunistic inspections will be conducted,
thereafter, when components are opened for maintenance, repair, or surveillance and
surfaces are made available for inspection.

For baseline inspections, the sample population will be 20% of the total population for
each material - environment - aging effect group, up to a maximum of 25 inspections
per group and, where practical, will be focused on the components most susceptible to
aging, such as due to their time in service, the severity of conditions during normal plant
operation, and the lowest design margins.

Inspection of the sample population will be conducted within the 10-year period prior to
the period of extended operation, and will serve as a baseline for future inspections.
Any evidence of degradation that could lead to a loss of component intended function
will be documented and evaluated through the Columbia corrective action program,
including provisions for increasing the inspection sample size and locations.

Aging Management Programs Page B-116a Amendment 21
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Insert C into page B-116

The Flexible Connection Inspection Program comprises baseline inspections prior to the
period of extended operation and opportunistic inspections when components are
opened for maintenance, repair, or surveillance thereafter. Baseline inspections are
used to characterize material conditions and include provisions for increasing the
inspection sample size and locations if degradation is detected. The results of baseline
inspections are considered to ensure that opportunistic inspections thereafter will detect
aging prior to a loss of component intended function.

The sample size for baseline inspections will be determined by engineering evaluation
of the materials of construction, the environment (i.e., service conditions), aging effects,
and operating experience (e.g., time in-service, most susceptible locations, lowest
design margins, etc.). Inspection findings that do not meet the acceptance criteria will
be evaluated using the Columbia corrective action program.

Inspection findings will be documented and evaluated by assigned engineering
personnel. The inspection findings will be reviewed to ensure that each material-
environment has been examined via opportunistic inspection within a 5 year time
period. If opportunistic inspections have not occurred within the 5-year interval,
appropriate actions will be taken to ensure these inspections are performed. Inspection
findings that do not meet the acceptance criteria will be evaluated using the Columbia
corrective action program with subsequent adjustments to the program made as
necessary.

Insert D into page B-116

Indications or relevant conditions of degradation detected during the inspection will be
compared to pre-determined acceptance criteria established by engineering evaluation
of the pertinent design standard.

Unacceptable inspection findings will include visual evidence of surface degradation,
"~ such as cracking or discoloration, as well as physical manipulation and prodding, as
measures of loss of material due to wear and hardening and loss of strength that could
lead to a loss of component intended function during the period of extended operation.

If the acceptance criteria are not met, then the indications and conditions will be
evaluated under the corrective action program to determine whether they could result in
a loss of component intended function during the period of extended operation or prior
to the next opportunity for inspection.

Aging Management Programs Page B-116b . Amendment 21
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-action—program—to—determine—whether-they—could—result=inr~a—loss—of-component
-ntended-function-during-the-peried-of-extended-operation:

¢ Corrective Actions
This element is common to Columbia programs and activities that are credited with
aging management during the period of extended operation and is discussed in
Section B.1.3.

¢ Confirmation Process
This element is common to Columbia programs and activities that are credited with
aging management during the period of extended operation and is discussed in
Section B.1.3.

e Administrative Controls
This element is common to Columbia programs and activities that are credited with
aging management during the period of extended operation and is discussed in
Section B.1.3.

/— Replace with Insert
~& Operating Experience A on page B-117a

TFhe=Flexible-Connection=lnspection-is-a-new-one-time-inspection=activity-for=which
plant-operating-experience-has-not-shown-the-oceurrence-of-the-aferementioned
aging-effect—The-activity-provides-confirmation-of-conditions-where~degradation-is
not-expected~has-not-evidenced-as-a-problem-or-where-the-aging-mechanism-is
~slow-acting= , Revision 1, I

NUREG-1801 is based on industry operating experiencé through January 2005.
Recent industry operating experience has been reviewed for applicability; ﬁeﬂe=was=<’—l

+Jdentified= Future operating experience is captured through the normal operating Replace
experience review process, which will continue through the period of extended with Insert

operation. B on page
B-117a

A review of Columbia operating experience to date has. identified no issues for the

flexible connections in the systems within the scope of this inspection. However,
tears have been found in several suction and discharge boots (flexible connections)
on air-handling units of the HVAC systems. The tears were attributed to normal
operational wear; the boots remained pliable (i.e., no hardening) and no operability

issues were identified. Fhese-flexible-connections-are-included-in-the-scope-of-the |Replace
H . <

External-Sufaces-Monitering-Program. < with Insert
C on page

Fhe=site=corrective—action—program—and—an—ongeing=review—of=industry-operating [B-117a

-experience-will-be-used-to-ensure-that-a-one-time-inspection-activity-remains-the-
-appropriate-method-formanaging-the-effects-of-aging-for-systems-withirthe-scope-of
this-astivity— \_ Replace with . - "

: Insert D on
page B-117a
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Insert A into page B-117

The Flexible Connection Inspection Program is a new plant-specific program for which
plant operating experience has not shown the occurrence of the aforementioned aging
effects, with the exception of loss of material due to wear, which will also be managed
by this program. As discussed below, tears were found in the HVAC boots, but no other
flexible connections showed evidence of wear. The program provides confirmation of
material conditions before entering the period of extended operation, and detection of
aging effects prior to loss of component intended function during the period of extended
operation. The elements comprising the program are to be consistent with industry
practice. :

Insert B into page B-117

with only general indication that inspection of internal surfaces during the performance
of periodic surveillance and maintenance activities has proven effective in maintaining
the material condition of plant systems, structures, and components.

. Insert C into page B-117

Because of this operating experience, loss of material due to wear will also be managed
by this program.

Insert D into page B-117

This operating experience supports that baseline inspections, to determine actual
material conditions, prior to the period of extended operation and opportunistic
inspections thereafter will, in conjunction with the normal operating experience review
process, ensure aging is detected prior to a loss of component intended function. The
site corrective action program and an ongoing review of industry operating experience
will be used to ensure that component intended functions will be maintained during the
period of extended operation.
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[program]
Program will provide reasonable assurance that
Not applicable, this is a new aetivity= the aging effects will be managed such that

Conclusion /

Implementation of the Flexible Connection Inspection will-verify-that-there-are-ne-aging

-cffects=requiring—management=for=the=subject=components—or=will=identify=corrective
-actions—possibly=including—programmatic-oversight—to—be-taken=te—ensure~that the
component intended functions of the subject components will be maintained consistent
with the current licensing basis during the period of extended ope?;v.

Required Enhancements

and that spatial interactions (e.g., leakage) will
not result in a loss of safety-related component
intended functions during the period of extended
operation

Aging Management Programs Page B-118 “JanuaEry2010=
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Aging Effects Requiring Management

The following aging effects require management for the subject mechanical components
of the Equipment Drains Radioactive System:

e Loss of material

e Loss of pre-load

Aging Management Programs
The following aging management programs manage the aging effects for subject
mechanical components of the Equipment Drains Radioactive System:
- o Bolting Integrity Program
e BWR Water Chemistry Program
o Chemistry Program Effectiveness Inspection
¢ Closed Cooling Water Chemistry Program
o External Surfaces Monitoring Program
¢ Monitoring and Collection Systems Inspection

¢ Supplemental Piping/Tank Inspection

3.3.2.1.22  Fire Protection System
Materials

The materials of construction for subject mechanical components of the Fire Protection
(FP) System are:

< : e Aluminum Alloy

¢ Copper alloy

e Copper alloy > 15% Zn
o Elastomer

e Glass

e Gray castiron

e Polymer

. Stainless steel

e Steel

Aging Management Review Resuits Page 3.3-26 January-2040
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.< Fuel Oil Chemistry e Heat Exchangers Inspection

Lubricating Oil Analysis Program

Lubricating QOil Inspection

Selective Leaching Inspection

Supplemental Piping/Tank Inspection
3.3.2.1.23  Floor Drain System

Materials
The material of construction for subject mechanical components of the Floor Drain
System is:

e Steel

Environments
Subject mechanical components of the Fioor Drain System are exposed to the following
normal operating environments:

¢ Air-indoor uncontrolled

e Concrete

¢ Moist air

e Raw water

Aging Effects Requiring Management
The following aging effects require management for the subject mechanical components
of the Floor Drain System:

¢ Loss of material

e Loss of pre-load

Aging Management Programs )
The following aging management programs manage the aging effects for subject
mechanical components of the Floor Drain System: '

o Bolting Integrity Program

» External Surfaces Monitoring Program

¢ Monitoring and Collection Systems Inspection *

e Supplemental Piping/Tank Inspection

Aging Management Review Results Page 3.3-28 January-2040
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3.3.2.1.24  Floor Drain Radioactive System.
Materials

The materials of construction for subject mechanical components of the Floor Dram‘
Radioactive System are:

e Stainless steel
o Steel

Environments

Subject mechanical components of the Floor Drain Radloactnve System are exposed to;
the following normal operating environments:

° Air-indoor uncontrolled

| _ Add "Moist air” as
. Concrete / new bullet in the

e Raw water . list of environments

e Treated water

Aging Effects Requiring Management
The following aging effects require management for the subject mechanucal components
of the Floor Drain Radloactlve System:

o Loss of material

e Loss of pre-load

Aging Management Programs _ | : "
The following aging management programs manage the aging effects for subject
mechanical components of the Floor Drain Radloactlve System: .

e Bolting Integrity Program

e BWR Water Chemistry Program

) Cnemi_stry ‘Progjram Effectiveness Inspection _

e External Surfaces Monitoring Program ‘

¢  Monitoring and Collection Systems inspection :

o Supplemental Piping/Tank Inspection

|
[Amendment4# ]
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e Heat Exchangers Inspection

 Monitoring and Collection Systems Inspection

. Supplemental Pipihg/T ank Inspection

3.3.2.1.26 Miscellaneous Waste Radioactive System
Materials ‘
The materials of construction>for subject mechanical components of the Miscellaneous
Waste Radioactive System are:
e Stainless steel
o Steel '

Environments
Subject mechanical components of the Miscellaneous Waste Radioactive System are
exposed to the following normal operating environments:

¢ Air-indoor uncontrolied

e Concrete

¢ Raw water

Aging Effects Requiring Management
The following aging effects require management for the subject mechanical components
of the Miscellaneous Waste Radioactive System:

o Loss of material

. Loss of pre-load

Aging Managemént Programs

The following aging management programs manage the aging effects for subject
mechanical components of the Miscellaneous Waste Radioactive System:

¢ Bolting Integrity Program ‘ .

e Monitoring and Collection Systems inspection

Aging Management Review Results ' Page 3.3-31
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3.3.2.1.27  Plant Sanitary Drains System
Materials ‘ _
The material of construction for subject mechanical components of the Plant Sanitary
Drains System is: ‘

e Steel

Environments
Subject mechanical components of the Plant Sanitary Drains System are exposed to
the following normal operating environments:

¢ Condensation

e Moist air

¢ Raw water

Aging Effects Requiring' Management

The following aging effects require management for the subject mechanical components
of the Plant Sanitary Drains System:

e Cracking
e | oss of material

e Loss of pre-load

Aging Management Programs ;
The following aging management programs manage the aging effects for subject
mechanical components of the Plant Sanitary Drains System:

e Bolting Integrity Program

o External Surfaces Monitdring Program

o Monitoring\and Collection Systems Inspection

3.3.2.1.28  Plant Service Water System
Materials ,
The materials of construction for subject mechanical components of the Plant Service
Water System are:
e Gray cast iron
e Stainless steel

Aging Management Review Results Page 3.3-32 Jandary-2040
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3.3.2.1.33  Process Sampling Radioactive System
Materials

The matenals of construction for subject mechanical components of the Process
Sampling Radioactive System are:

e Stainless steel
e Steel

Environments
Subject mechanical components of the Process Sampling Radioactive System are -
exposed to the following normal operating environments:

e Air-indoor uncontrolled

¢ Closed cycle cooling water

e Raw water

¢ Treated water

o | Treated water > 60 °C (140 °F)

Aging Effects Requiriné‘ Management

The following aging effects require management for the subject mechanical components
of the Process Sampling Radioactive 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 subject
mechanical components of the Process Sampling Radioactive System:

« Bolting Integrity Program

¢ BWR Water Chemistry Progra<m

e Chemistry Program Effectiveness Inspection

¢ Closed Cooling Water Chemistry Program

e External Surfaces Monitoring Program :

e Monitoring and Collection Systems Inspection”

Aging Management Review Results Page 3.3-37 Janruary-2040
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¢ Closed Cooling Water Chemistry Program

e External Surfaces Monitoring Program
¢ Monitoring and Collection Systems Inspection 4

e Open-Cycle Cooling Water Program

e Supplemental Piping/Tank Inspection

3.3.2.1.39 Reactor Water Cleanup System
Materials '
The materials of construction for subject mechanical components of the Reactor Water
Cleanup System are:
e Stainless steel
e Steel

Environments
Subject mechanical components of the Reactor Water Cleanup System are exposed to
the following normal operating environments:

¢ Air-indoor uncontrolled

. Closed cycle cooling water

¢ Closed cycle cooling water > 60 °C (140 °F)

e Treated water

. Treated water > 60 °C (140 °F)

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

e Cracking

e Loss of material

- o Loss of pre-load

Aging Manégement Programs

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

e Bolting Integrity Program

Aging Management Review Results Page 3.3-44 Jandar-2040
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3.3.2.2.7.2 BWR Reactor Water Cleanup and Shutdown Cooling Systems

Loss of material due to general, pitting, and crevice corrosion for steel piping
components, accumulators, tanks, and heat exchanger components exposed to treated
water 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, accumulators, tanks, and heat exchanger components.

The one exception is the Equipment Drains Radioactive System, for which loss of
material for piping and piping components with a structural integrity function is managed

by the Monitoring and Coliection Systems Inspection

3.3.2.2.7.3 Diesel Exhaust Piping, Piping Components, and Piping Elements

During normal plant operations, diesel exhaust piping, piping components, and piping
elements are exposed to diesel exhaust gases infrequently and for short durations. For
the remaining time, these components are exposed internally to outdoor air. The
configuration of the diesel exhaust has the potential for collection of moisture inside the
piping, piping components, and piping elements. With the combination of this potential
for moisture collection and the infrequent exposure to diesel exhaust gases, loss of
material due to crevice, general and pitting corrosion is an aging effect requiring
management for steel (exhaust) piping exposed internally to outdoor air. This loss of
material is managed by the Diesel Systems Inspectionﬁ the Diesel-Driven Fire Pumps @
Inspectiort, which-are-new-ene-time-inspections-that-will-detect-and-characterize=toss-of
‘material-on-the-internal-surface-of-diesel-exhaust-piping-piping-componentss-and-piping-
elements-

3.3.2.2.8 Loss of Material due to General, Pitting, Crevice, and Microbiologically
Influenced Corrosion (MIC)

Loss of material due to general, pitting, and crevice corrosion and microbiologically-
influenced corrosion (MIC) for steel piping components, and the steel diesel fuel oil
storage tank, with coatings buried in soil is managed by the Buried Piping and Tanks
Inspection Program. :

~

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

3.3.2.2.9.1 Piping, Piping Components, and Piping Elements — Fuel Oil

Loss of material due to general, pitting, and crevice corrosion and MIC for steel piping
components and tanks exposed to fuel oil is managed by the Fuel Oil Chemistry
Program. The Fuel Oil Chemistry Program manages aging effects through periodic

Aging Management Review Results Page 3.3-52 January- 2610
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Insert A to pages 3.3-53 and 3.3-54

3.3.2.2.10.2 Piping, Piping Components, Piping Elements, and Heat Exchanger
Components

Loss of material due to pitting and crevice corrosion for stainless steel heat
exchanger components and stainless steel piping components exposed to
treated water is managed by the BWR Water Chemistry Program. Additionally,
loss of material for the aluminum spent fuel pool gates, stainless steel storage
racks, and stainless steel storage rack neutron absorber sheathing exposed to
treated water 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 heat
exchanger, piping, aluminum spent fuel pool gates, and stainless steel spent fuel
storage racks components.

Loss of material due to pitting and crevice corrosion for components in the
Process Sampling Radioactive and Equipment Drains Radioactive systems that
are not submerged within the suppression pool is managed by the Monitoring
and Collection Systems Inspection, which will -detect-and—charasterize loss of

material. :
—{manage |

Aging Management Review Results Page 3.3-53a Amendment1-9'21



Columbia Generating Station
License Renewal Application
Technical Information

components, and piping
elements exposed to treated
water

due to general,

‘| pitting, and crevice

corrosion

One-Time Inspection

aging effects is
to be evaluated

Table 3.3.1 Summary of Aging Management Programs for Auxiliary Systems
Evaluated in Chapter Vil of NUREG-1801
. . Further
item . Aging Aging Management . . . .
Component/Commodity . Evaluation Discussion
Number - 4Effecthechan|sm Programs Recommended
3.3.1-17 | Steel piping, piping Loss of material Water Chemistry and Yes, detection of | Consistent with NUREG-1801.

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 auxiliary systems
that are exposed to treated
water.

In the Equipment Drains
Radioactive System, the
Monitoring and Collztion
Systems Inspection S credited
for piping and piping components
with a structural integrity
function. A Note E is applied.

This item is also applied to
accumulators, tanks, and heat
exchanger components. A Note
C is applied.

Refer to Section 3.3.2.2.7.2 for

further information.

Aging Management Review Results
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Table 3.3.1

Summary of Aging Management Programs for Auxiliary Systems
) Evaluated in Chapter VIl of NUREG-1801

Item.
Number

Component/Commodity

Aging
Effect/Mechanism

Aging Management
Programs

Further
Evaluation
Recommended

Discussion

3.3.1-24
(cont’d)

This item is also applied to
stainless steel piping, piping
components, and piping

elements in the Equipment
Drains Radioactive and Process
Sampling Radioactive systems,
for which the Monitoring and v
Collection Systems Inspection’is
credited. A Note E is applied.

Refer to Section 3.3.2.2.10.2 for
further information. Refer also to

Table 3.5.2-2.

Aging Management Review Results
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Table 3.3.1

Summary of Aging Management Programs for Auxiliary Systems

Evaluated in Chapter VIl of NUREG-1801

Item
Number

Component/Commodity

Aging

Aging Management

Effect/Mechanism Programs

Further
Evaluation

Recommended

Discussion

3.3.1-37
(cont'd)

For stainless steel piping, piping
components, and piping
elements that are exposed to
treated water >60 °C (>140 °F) in
the Process Sampling
Radioactive System, the
Monitoring and Collection

Systems Inspection ﬁ credited.

A Note E is applied.

3.3.1-38

Stainless steel piping, piping
components, and piping .
elements exposed to treated
water >60 °C (>140 °F)

cracking

Cracking due to BWR Stress Corrosion
stress corrosion Cracking and Water

Chemistry

No

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 auxiliary systems
that are exposed to treated water
>60 °C (>140 °F). ANote E is
applied where the Chemistry
Program Effectiveness
Inspection is credited instead of
the BWR Stress Corrosion

Cracking Program.

Aging Management Review Results
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Table 3.3.1 Summary of Aging Management Programs for Auxiliary Systems
Evaluated in Chapter VIl of NUREG-1801

Further
Evaluation Discussion
Recommended

3.3.1-68 | Steel piping, piping Loss of material Fire Water System No Consistent with NUREG-1801.
’ components, and piping due to general,
elements exposed to raw water | pitting, crevice, and Except as noted below, the Fire
microbiologically Water Program is credited to
influenced manage loss of material for steel
corrosion, and piping and piping components in
fouling _ the auxiliary systems that are
exposed to raw water.

Aging Aging Management
Effect/Mechanism Programs

Item

Number Component/Commodity

This item is also applied to heat
exchanger components that are
exposed to raw water in the Fire
Protection System, for which the
Diesel-Driven Fire Pumps

Inspection {g-credited. A Note E
is applied.

For steel piping and piping
components that are exposed to
raw water in the Fuel Pool
Cooling, Plant Sanitary Drains,

and Reactor Closed Cooling
Water systems, the Monitoring

Proaram —l-and Collegtion Systems
lnspectio#is credited; in the
Potable Cold Water System the
Potable Water Monitoring

Program is credited. A Note E is
applied.

Aging Management Review Results Page 3.3-99 danvary-2016—
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Table 3.3.1

Summary of Aging Management Progfams for Auxiliary Systems

Evaluated in Chapter Vil of NUREG-1801

ltem
Number

Component/Commodity

Aging
Effect/Mechanism

Aging Management
Programs

Further -
Evaluation

Discussion

3.3.1-71 | Steel piping, piping

componerits, and piping
elements exposed to moist air
| or condensation (Internal)

Loss of material
due to general,
pitting, and crevice
corrosion

Inspection of Internal
Surfaces’in..
Miscellaneous Piping
and Ducting
Components

Replace deleted
text with Insert. A

Recommended
No '

|lfrom page 33-101a||

" | credited to manage loss of .

-exposed to moist air or '
condensation (internal): - P

| » Monitoring and Collection

The following programs are .

material for steel piping, piping - .
components, and tanks in the
auxiliary systems that are .

rogram

 Cooling Units Inspectionfor -
drain piping in HVAC systems
exposed to condensation
(internal) - '

Systems InspectioWor air-

- water interfacesin Planl o
Sanitary Drain System piping- |
evaluated as exposed to moist.| . -
air (internal) - <

- Aging Management Review Results
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Table 3.3.1 Summary of Aging Management Programs for Auxiliary Systems
Evaluated in Chapter Vil of NUREG-1801

Further
Evaluation . Discussion
Recommended

3.3.1-76 | Steel piping, piping Loss of material Open-Cycle Cooling No Consistent with NUREG-1801,
| components, and piping due to general, Water System with exceptions.
elements (without lining/coating | pitting, crevice, and
or with degraded lining/coating) | microbiologically Except as noted below, the
exposed to raw water influenced Open-Cycle Cooling Water
corrosion, fouling, Program is credited to manage
and lining/coating loss of material for steel piping,
degradation piping components, and piping
elements that are exposed to raw
waler.

item . Aging Aging Management
Number Componenthommoc?nty Effect/Mechanism Programs

For steel piping and piping
components in the other auxiliary
systems that are exposed to raw
water, the following programs are
credited to manage loss of
material;

s Digsel Starting Air Inspection
for drain piping in Diesel
Starting Air System

o Diesel Systems Inspection for
drain piping in the Diesel
(Engine) Exhaust System

¢ Monitoring and Collection
[\-\& Systems Inspection‘%r drain-
Replace deleted 1 -piping in Equipment Drains

text with: "drain Radioactive, Floor Drain, and

. " Floor Drain Radioactive
piping and tanks systems

Aging Management Review Results Page 3.3-104 -danuary-2010-
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components exposed to raw

water

due to general,
pitting, crevice,
galvanic, and
microbiologically
influenced
corrosion, and
fouling

Water System

Table 3.3.1 Summary of Aging Management Programs for Auxiliary Systems
Evaluated in Chapter VIl of NUREG-1801
. . Further
ltem ; Aging Aging Management © . .
Component/Commodity . Evaluation Discussion
Number Effect/Mechanism Programs Recommended
3.3.1-76 o Potable Water Monitoring
(cont'd) Program for air washers and
- associated components in the
Reactor Building HVAC
System ’
A Note E is applied in each
case.
3.3.1-77 | Steel heat exchanger Loss of material Open-Cycle Cooling No Consistent with NUREG-1801,

with exceptions.

Except as noted below, the
Open-Cycle Cooling Water
Program is credited to manage
loss of material for steel heat
exchanger components in the
auxiliary systems that are
exposed to raw water.

For steel heat exchanger
components that are exposed to
raw water in the Equipment
Drains Radioactive System, the
Monitoring and Collection
Systems Inspection,is credited.
A Note E is applied.

Aging Management Review Results

Page 3.3-105

Jenuary-2040
{Amendment ZTl-—ﬂ




Columbia Generating Station
License Renewal Application
Technical Information

Table 3.3.1 Summary of Aging Management Programs for Auxiliary Systems
Evaluated in Chapter VIl of NUREG-1801

Further
Evaluation Discussion
Recommended

Item
Number

Aging Aging Management

Component/Commodity Effect/Mechanism Programs

3.3.1-79 | Stainless steel piping, piping Loss of material Open-Cycle Cooling No | Consistent with NUREG-1801,
components, and piping due to pitting and Water System with exceptions.

elements exposed to raw water | crevice corrosion, .
and fouling Except as noted below, the
Open-Cycle Cooling Water
Program is credited to manage
loss of material for stainless steel
piping, piping components, and
piping elements in the auxiliary
systems that are exposed to raw
water.

For stainless steel piping, piping
components, and piping

- elements that are exposed to raw
(drainage) water in the
Equipment Drains Radioactive,
Floor Drain Radioactive, Fuel
Pool Cooling, Miscellaneous
Waste Radioactive, Process
Sampling Radioactive, and
Reactor Closed Cooling Water

systems, the Monitoring and
Collection Systems Inspectionis
credited. A Note E is applied.

Aging Management Review Results . Page 3.3-107 Jaruary-2010
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The Metal-Enclosed Bus Program is a new agmg management program that ‘will be
implemented prior to the period of extended operation. The thermOQraphy ‘portion of the:
program will be performed once every 10 years, with the initial ‘inspections 'to 'be .
performed: prior to the period of extended operation. The visual. mspection portion. ‘of: the' ,
program will also be performed once every 10 years, with the first mspectuons 10 be. e
performed prior to-the penod of extended operation. S .

A.1.2.41 Monitoring and Collection Systems’ l,nspection

InsertA |
from Page

A-22a

A.1.242  Open-Cycle Cooling Water Program

The Open-Cycle Coohng Water Program manages ef ‘ '
materiais-and loss of material due to corrosion and erosnon for components Iocated m--
the Standby Service. Water and Plant. Service Water systems and for components' '
connected to or, serviced by those systems The program manages: fouling due to
particulates (e.g., corrosion products) and biclogical material (micro- or. macro~
organisms) resulting in reduction in heat transfer for heat exchangers . (mcludmg'
condensers, coolers, coohng coils, and evaporators) within, the scope. of ‘the program,
The Open- Cycle Coollng Water Program also manages: Joss: of material for components-
associated with the feed-and-bleed mode for emergency makeup water to the spray
pond

The Open-Cycle Cooling- Water Program consasts of mspectlons survelliances and ln‘serti:,' RE
testing to detect the presénce, and assess the extent of « Toss o "fouli,ngf’?

material. The inspection activities are combined with chemrcal treatments and cleanmgf
activities to minimize the effects of aging. The program is a combination’ condition.
monitoring and .mitigation program that |mplements ‘the. recommendations of NRC
Generic Letter 89-13 for safety-related equipment in the.scope of the program. The
scope of the program also includes. non-safety: related components contammg erther
service water or spray pond makeup water. . '

The Open-Cycle Coohng Water Program is- an exrstlng program that requrres,
enhancement prior to the period of extended operatlon .

Final Safety Analysis 'Report Supplement ~ Page A-22
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Insert A into page A-22

The Monitoring and Collection Systems Inspection Program manages the effects of loss
of material due to corrosion or erosion for the internal surfaces of subject mechanical
components that are exposed to equipment or area drainage water and other potential
contaminants and fluids. The program also manages cracking due to stress corrosion
cracking of susceptible materials.

The Monitoring and Collection Systems Inspection Program is a new program that will
be implemented via baseline inspection of a sample population followed by
opportunistic inspections when components are opened for periodic maintenance,
repair, and surveillance activities when surfaces are made available for inspection.
These inspections ensure that the existing environmental conditions. are not causing
material degradation that could result in a loss of component intended function during
the period of extended operation. Inspection of a sample population will be conducted
within the 10-year period prior to the period of extended operation and will serve as a
baseline for future inspections.

- Final Safety Analysis Report Supplement Page A-22a , Amendment 21



above.

Infra-red window installation at bolted connections of the in-scope bus
will be completed prior to the initial thermography inspection, discussed

Columbia Generating Station
License Renewal Application

Technical Information

\
\

ltem Number

.40) Metal-Enclosed
Bus Program

Table A-1
Columbia License Renewal Commitmernts

Commitment

The Metal-Enclosed Bus Pfogram is a new program.

The Metal-Enclosed Bus Program is an inspection program that
detects degradation of metal-enclosed bus within the scope of -
license renewal. The program provides for the visual inspection of
interior sections of bus, and an inspection of the elastomeric seals at
the joints of the duct sections. The program also makes provision for
thermographic inspection of bus bolted connections. '

The thermography portion of the program will be performed once
every 10 years, with the initial inspections to be performed prior to
the period of extended operation. The visual inspection portion of the
program will also be performed once every 10 years, with the first
inspections to be performed prior to the period of extended operation.

 FSAR  Entiancement
Supplement or

Location | Implementation
(LRAApp.A) | - ‘Schedife

A.1.2.40 ‘Implémentation

" | prior to the period
of extended

| .operation.

"Then ongoing.

41) Monitoring and

fie viont and CONECLomS o activi A.1.2.41 “Withirthe46-—
‘Collection -yeerpariod-prior
" Systems “otheperod-of
Inspection -extended- -

Replace with Insert
A on page A-57a

Replace with Insert

B on page A-57a

FinaI«Safety Analysis Report Supplement

Page A-57
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Insert A into page A-57

The Monitoring and Collection Systems' Inspection Program is a new program.

The Monitoring and Collection Systems Inspection Program manages the effects of loss
of material due to corrosion or erosion for the internal surfaces of subject mechanical
components that are exposed to equipment or area drainage water and other potential
contaminants and fluids. The program also manages cracking due to stress corrosion
cracking of susceptible materials.

The program consists of baseline inspections prior to the period of éXte'nded operation
followed by opportunistic inspections during the period of extended operation. - ‘

Following the baseline inspection, inspection findings will be reviewed periodically to
ensure that each material and environment combination has been examined via
opportunistic inspection or actions are taken to ensure inspections are performed. Initial
interval for review of inspection findings is 5 years and may be adjusted based on
operating experience.

Insert B into page A-57

Implementatlon prior to the period of extended operation and initial inspection within the
10-year perlod prior to the perlod of extended operation. Then ongoing.

Final Safety Analysis Report Supplement Page A-57a , Amendment 21
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Table B-1
Correlation of NUREG-1801 and Columbia Aging Management Programs
(continued)
Number NUREG-1801 Program Corresponding Columbia AMP

X1.M31 | Reactor Vessel Surveillance | Reactor Vessel Surveillance Program

See Section B.2.46.

XI.M32 | One-Time Inspection Chemistry Program Effectiveness Inspection
See Section B.2.12.
Cooling-Units-lnspection-
See-SectionB:2-14:
Diesel-BDriven-Fre-Pumps-lnspection
Diesel Starting Air Inspection

See Section B.2.16.
Piesel-Systems-lnspection-
See-Section-B=2-17
Flexible-Connection-lnspection-
See-Sectionr-B:2:27=

Heat Exchangers Inspection

See Section B.2.30.

Lubricating Oil Inspection

See Section B.2.37.
Menitering-and-Collection-Systems-inspecticn
See-Section-B=244=
Service-Air-System-lnspection:
See-Section-B-2:48-

Supplemental Piping/Tank Inspection
See Section B.2.51.

XI.M33 [ Selective Leaching of Selective Leaching Inspection
Materials See Section B.2.47. ,
' XI.M34 | Buried Piping and Tanks Buried Piping and Tanks Inspéction Program
' Inspection . | See Section B.2.5.

XI.M35 | One-time Inspection of Small-Bore-Glass-1-Ripirg-laspesction
ASME Code Class 1 Small- | see Section B.2.49. \

Bore Piping ,
XI1.M36 | External Surfaces Monitoring | External Surfaces Monitoring Program
See Section B.2.23.
linsert A from Page B-14a |
Aging Management Programs Page B-14 January-2010
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Table B-1
Correlation of NUREG-1801 and Columbia Aging Management Programs

(continued)
Number NUREG-1801 Program Corresponding Columbia AMP

N/A Plant-Specific Program .| High-Voltage Porcelain Insulators Aging
Management Program

See Section B.2.31.

N/A Plant-Specific Program Potable Water Monitoring Program
See Section B.2.43.
N/A Plant-Specific Program Preventive Maintenance — RCIC Turbine Casing

See Section B.2.44.

[Insert A from Page B-18a |

Insert A from page B-18b after
page B-18a from Amendment 2

Insert B from Page B-18b for
Amendment 21

Amendment 21J
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Insert A to Page B-18

Number | NUREG-1801 Program Corresponding Columbia AMP

Service Level 1 Protective Coatings Program

N/A Plant-Specific Program See Section B.2.55

Insert B to Page B-18

N/A Plant-Specific Program Cooling Units Inspection Program
See Section B.2.14,

N/A Plant-Specific Program Diesel Systems Inspection Program
See Section B.2.17.

N/A PIant-Speéiﬁc Program Diesel-Driven Fire Pumps Inspection Program
See Section B.2.18.

N/A Plant-Specific Program Flexible Connection Inspection Program
See Section B.2.27.

N/A Plant-Specific Program Monitoring and Collection Systems Inspection
Program
See Section B.2.41.

N/A Plant-Specific Program Service Air System Inspection Program

See Section B.2.48.

Aging Management Programs Page B-18b Amendment-44
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 Table B2 | | o
Consistency of Columbia Aging Management Programs with NUREG-1801
(continued) . ’

Consistent
. New/ | Consistent | with
Program Name Existin with NUREG- NUREG-.
XISNg 1 4801 | 1801 with
: . | Exceptions |

" Plant- | Enhancement |
Specific | Required

| Inservice Inspection | = ' s
(1S1) Program — IWF | Existing Yes | S - ey
Section B.2.35 : ' ' ‘ _

Lubricating Oil ,
Analysis Program Existing Yes ' - - ‘Yes
Section B.2.36 ' :

Lubricating Oil , .
| Inspection “New - Yes - | e
Section B.2.37 ' :

Masonry Wall , A ‘ ‘ A
Inspection Existing . Yes v - -+ ' Yes
Section B.2.38 ’ -

Material Handling
System Inspection
Program

Section B.2.39

Metal-Enclosed Bus L . I D ,
Program New Yes | . -
Section B.2.40 ' » . -

Monitoring and S : \L—El
: Collection Systems . .
E@ Inspection «_ New Yes _
9 Section B.2.41
Open-Cycle Cooling

Water Program Existing - Yes -  Yes
Section B.2.42 . ' '
Potable Water

Monitoring Program Ekisting - = 1 Yes - Yes
Section B.2.43

‘Existing | Yes. - o

[mendment?® |
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B.2.41  Monitoring and Collection Systems Inspection .
L , ' ~ |Insert A on page
Program Description " IB-159a

suseeptible-locations-has-ocerred: . W
Implementation of the Monltorlng and Collection Systems InspectionY will provide
a5y e that the pressure boundary of susceptible safety-related

components is mamtamed consistent with the current licenging basis during the perlog_{:‘

of extended operation. Implementation of the inspection“Will also provide—assurance program
{and-confirmation) that the structural integrity of susceptible NSR components will be
maintained such that spatial interactions (e.g., leakage) will not result in the loss of any
safety—related component mtended functions during the period of extended operation.

Insert B on page

NUREG-1 801 Consistency B-159a

Exceptions to NUREG-1801 Insert C on page

'IB-159a

None.

Aging Management Program Elements  |baseline and

rtunisti
The results of an evaluation of each program element are provuded below. ;ch;c:o:\ t'(f;
P
e Scope of Program, Lg
nternal

The scope of the Monitoring and Collectlon Systems Inspection includes the
surfaces of subject mechanical components in the following plant drainage and
collection systems that are exposed to potentially radioactive drainage water
_ (untreated water), and in systems with other potential contaminants and fluids during
normal plant operatlons

e Equipment Drains Radioactive (EDR) System
e Floor Drains (FD) System

Aging Management Programs, Page B-159 dJanuary-2040
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Insert A into page B-159

The Monitoring and Collection Systems . Inspection -Program is a new plant-specific
program for Columbia. The program will consist of inspections of subject mechanical
components that are exposed to equipment and area drainage water and other potential
contaminants and fluids. The Monitoring and Collection Systems Inspection Program
will manage the effects of loss of material due to crevice, galvanic, general, or pitting
corrosion, erosion, or microbiologically-influenced corrosion (MIC). The program will
also manage the effects of cracking due to stress corrosion cracking (SCC) of
susceptible materials in susceptible locations.

The Monitoring and Collection Systems Inspection Program will comprise baseline
inspections prior to the period of extended operation followed by opportunistic
inspections, when components are opened for maintenance, repair, or surveillance, to
ensure that the existing environmental conditions in subject components are not
causing material degradation that could result in a loss of component intended function
during the period of extended operation.

Insert B into page B-159

The Monitoring and Collection Systems Inspection Program is a new condition-
monitoring program. Inspection of a sample population will be conducted within the 10-
year period prior to the period of extended operation and will serve as a baseline for
future inspections. '

Insert C into page B-159

The Monitoring and Collection Systems Inspection Program is a new plant-specific
program for Columbia for License Renewal. NUREG-1801 includes an Inspection of
Internal Surfaces in Miscellaneous Piping and Ducting Components Program (XI.M38)
that is focused on steel components and the loss of material aging effect. Rather than
necessitating enhancements and exceptions to the NUREG-1801 program, a plant-
specific program is credited.

The Monitorihg and Collection Systems Inspection Program is a new piant-specific
program that is evaluated against the ten elements described in Appendix A of the
Standard Review Plan for Review of License Renewal Applications for Nuclear Power
Plants, NUREG-1800, Revision 1. The results of an evaluation for each element are
provided below.

Aging Management Programs Page B-159a Amendment 21
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e Floor Drains Radloactlve (FDR) System
o Fuel Pool Cooling (FPC) System -

 Miscellaneous Waste Radloacttve (MWR) System -
L ‘Add

T : ,
o Plant Sanitary Drains (PSD) System Process Samplmg

: o Process Samphng Radloactlve (PSR) System (PS) System -
_\o Rea‘ctor Close_d Coollng (RCC)_ Water,System L T

Insert B from
Page B-160a

° Preventive Actiohs' [ ‘ 4 . : : , B-4 :
' e Momtonng and Collectlon Systems Inspectlon&_'
prevent aging effects orto mntlgate aging: degradatlonﬁ

Program

L it |sacond|t|on |does not
s Parameters Monitored orlnspected . .. . -|monitoring program. | - finclude

Insert C from
Page B-160b

™ lactions |

Insert D from
Page B-160a
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Insert B into 'oaqe B-160 for Amendment 21

The baseline inspection portion of the Monitoring and Collection Systems Inspection
Program focuses on a representative sample population of subject components in these
systems, to be defined in the implementing documents, and to include containment
isolation piping and valve bodies, will be examined for evidence of loss of material (due
to crevice, galvanic, general, or pitting corrosion, erosion, or MIC), or to confirm a lack|
thereof, and the results applied to the rest of the system based on engineering
evaluation. In addition, the representative sample will include stainless steel
components exposed to temperatures greater than 140°F and copper alloy >15% Zn
that will be examined for evidence of cracking due to SCC. Subsequent inspections are
opportunistic when components are opened for periodic maintenance, repair, and
surveillance activities when surfaces are made available for inspection.

Insert C into page B-160 for Amendment 21

The parameters to be inspected by the Monitoring and Collection Systems Inspection
Program include wall thickness or evidence of internal surface degradatlon as
measures of loss of material or cracking in susceptlble materials.

Inspections will be performed by qualified personnel using the appropriate established
nondestructive examination (NDE) techniques, primarily visual, with enhanced visual,
surface, or volumetric techniques used depending on the aging effect.

4
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Insert D into page B-160

The Monitoring and Collection Systems Inspection Program provides for detection of
aging effects prior to a loss of component intended function. Inspections will include a
combination of established visual or enhanced visual (e.g., VT-1 or VT-3 or equivalent),
volumetric (e.g., radiographic testing or ultrasonic testing), and surface examination
techniques performed by qualified personnel.

Baseline inspections will be established on a sample population of subject components
determined by engineering evaluation to identify evidence of cracking or loss of material
prior to the period of extended operation. Opportunistic inspections will be conducted,
thereafter, when components are opened for maintenance, repair, or surveillance, and
surfaces are available for inspection.

For baseline inspections, the sample population will be 20% of the total population for
each material - environment - aging effect group, up to a maximum of 25 inspections
per group, and, where practical, will be focused on the components most susceptible to
aging, such as due to their time in service, the severity of conditions during normal plant
operations, and the lowest design margins.

Inspection of the sample population will be conducted within the 10-year period prior to
the period of extended operation, and will serve as a baseline for future inspections.
Any evidence of degradation that could lead to a loss of component intended function
will be documented and evaluated through the Columbia corrective action program,
including provisions for increasing the inspection sample size and locations.

Aging Management Programs Page B-160b Amendment 21
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I/

Insert B from
Page B-161a

Insert A from ._. rinerag

Corrective Actions

This element is common to Columbia programs and activities that are credited with
aging management during the period of extended operation and is discussed ‘in
Section B.1.3.

Confirmation Process
This element is common to Columbia programs and activities that are credited with

aging management during the period of extended operation and is discussed in
Section B.1.3.

Administrative Controls
This element is common to Columbia programs and activities that are credited with
aging management during the period of extended operation and is discussed in

Section B.1.3. _
plant-specific

Operating Experience program

The Monitoring. and Collections Systems Inspection’is a new "ene-time—inspestion

asctivity for which plant operating experience has not shown the need to lmanage the -

aforementioned aging effects for the in-scope systems. The inspesetien’provides for

[before entering}

confirmation of material conditionsqneaf the period of extended operation.%

elements comprising - thg, irspestion -aetivity are—te be consistent with indust
practice.

will , and detection of aging effects prior to a loss of component
|program activities| |intended function during the period of extended operation

Aging Management Programs Page B-161
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Insert A into page B-161

The Monitoring and: Collection Systems Inspection Program comprises baseline
inspections prior to the period of extended operation and opportunistic inspections when
components are opened for maintenance, repair, or surveillance thereafter. Baseline
inspections are used to characterize material conditions and include provisions for
increasing the inspection sample size and locations if degradation is detected. The
results of baseline inspections are considered to ensure that opportunistic inspections
thereafter will detect aging prior to a loss of component intended function.

The sample population for baseline inspections will be determined by engineering
evaluation of the materials of construction, the environment (i.e., service conditions),
aging effects, and of operating experience (e.g., time in-service, most susceptible
locations, lowest design margins, etc.). Inspection findings that do not meet the
acceptance criteria will be evaluated using the Columbia corrective action program.

Inspection findings will be documented and evaluated by assigned engineering
personnel. The inspection findings will be reviewed to ensure that each material and
environment combination has been examined via opportunistic inspection within a 5
year time period. If opportunistic inspections have not occurred within the 5-year
interval, appropriate actions will be taken to ensure these inspections are performed.
Inspection findings that do not meet the acceptance criteria will be evaluated using the
Columbia corrective action program, with subsequent adjustments to the program made
as necessary.

insert B into page B-161

Indications or relevant conditions of degradation detected during the inspection will be
compared to pre-determined acceptance criteria established by engineering evaluation
of the pertinent design standard.

Unacceptable inspection- findings will include visual evidence of a loss of material, a
reduction in wall thickness where appropriate, or evidence of cracking obtained by
enhanced visual, surface, or volumetric examination.

If the acceptance criteria are not met, then the indications and conditions will be
evaluated“under the Columbia corrective action program to determine whether they
could result in a loss of component intended function during the period of extended
operation or prior to the next opportunity for inspection.

Aging Management Programs Page B-161a Amendment 21
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Columbia Generating Station

' License Renewal Application

Technical Information

NUREG-180§l is based on industry operating experience through January 2005.
Recent industry operating experience has been reviewed for applicability-rene-was
identified: Future operating experience is captured through the normal operating\
experience review process, which will continue through the period of extended

operation. Insert A from
/ g Page B-162a
A review of Columbia operating experience.to date identified ar-occurrence’ of loss

of material due to corrosion within the FDR System in 2003. The susceptible FDR
piping and valves were subsequently re-designed to eliminate standing water and

replaced with a corrosron resistant, starnless steel, matenal in 2005 Ne—aédr#renai

lnsert B from
Page B-162a

The site corrective action program, and an ongorng revrew of industry operating
experience, will be used to ensure that i

o ‘ the program is effective in
Required Enhancements managing the effects of
) o o aging for components

Not applicable, this is a new activity. within the scope of this
. -ro ram ; : program during the period
Conclusion (PT ! of extended operation.

Implementatlon of the Monltonng and Collectlon Systems Inspection will venfy—that—there

\

r\he component mtended functrons will be malntalned consrstent wrth the current
licensing basis during the period of extended operation, and that spatial interactions
(e.g., leakage) will not result in loss of safety-related component mtended functions
during the period of extended operation.

provide reasonable
assurance that the -
—Taging effects will be
managed such that

Aging Management Programs’ Page B-162
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Insert A into page B-162

, with only a general indication that inspection’ of internal surfaces during the
performance of periodic surveillance and maintenance activities has proven effective in
maintaining the material condition of plant systems, structures, and components.

" Insert B into page B-162

A flexitallic gasket (installed on an FDR pipe flange) was found severely corroded in
2006. The gasket was replaced. No additional instances of corrosion have been
documented for the FDR System since then.

This operating experience supports that baseline inspections of each material-
environment-aging effect, to determine actual material conditions, prior to the period of
extended operation and opportunistic inspections thereafter will, in conjunction with the
normal operating experience review process, ensure aging is detected prior to a loss of
component intended function.

Aging Management Programs Page B-162a Amendment 21
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e BWR Stress Corrosion Cracking Program

e BWR Water Chemistry Program

e Chemistry Program Effectiveness Inspection
¢ Closed Cooling Water Chemistry Program

e External Surfaces Monitoring Program

e Flow Accelerated Corrosion (FAC) Program

3.3.2.1.40 Service Air System
Materials :
The material of construction for subject mechanical components of the Service Air
System is: ‘

e Steel

Environments

Subject mechanical components of the Service Air System are exposed to the following
normal operating environments:

o Air
e Air-indoor uncontrolled

Aging Effects Requiring Managementg

The following aging effects require management for the subject mechanical components
of the Service Air System:

e |oss of material
o Loss of pre-load

Aging Management Programs ‘ _
The following aging management programs manage the aging effects for subject

mechanical components of the Service Air System:
e Bolting Integrity Program
e External Surfaces Monitoring Program
 Service Air System Inspection -

V Aging Management Review Results Page 3.345 January-2040
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Energy Northwest follows the reduirements of the BWRVIP ISP and applies the ISP
data to Columbia. The NRC has approved the use of the BWRVIP ISP in place of a

unique plant program for Columbia.

The provisions of 10 CFR 50 Appendix G require Columbia to operate within the
currently licensed pressure-temperature (P-T) limit curves, and to update these curves
as necessary. The P-T limit curves, as contained in plant technical specifications, will
be updated as necessary through the period of extended operation as part of the
Reactor Vessel Surveillance Program. Reactor vessel P-T limits will thus be managed
for the period of extended operation.

A.1.2.47 Selective: Leaching Inspection

The Selective Leaching Inspection detects and characterizes the conditions on internal
and external surfaces of subject components exposed to raw water, treated water, fuel
oil, soil, and moist air (including condensation) environments. The inspection provides
direct evidence through a combination of visual examination and hardness testing, or
NRC-approved alternative, as to whether, and to what extent, a loss of material due to
selective leaching has occurred.

The Selective Leaching Inspection is a new one-time inspection that will be
implemented prior to the period of extended operation. The inspection activities will be
conducted within the 10-year period prior to the period of extended operation.

A.1.2.48 Service Air System Inspection <

‘2

Insert B from
Page A-24a

|
Small Bore Class 1 Piping Inspection ' {insert A from Page A-24a |

aArizo a¥a - - a¥a Ve
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Insert A to Page A-24

The Small Bore Class 1 Piping Program will detect and characterize cracking of small
bore Class 1 piping components that are exposed to reactor coolant. This periodic
program will provide physical evidence as to whether, and to what extent, cracking due
to SCC or to thermal or mechanical loading has occurred in small bore Class 1 piping
components. It will also verify, by inspections for cracking, that reduction of fracture
toughness due to thermal embritttement requires no additional aging management for
small Class 1 cast austenitic stainless steel valve bodies. The Small Bore Class 1
Piping Program will be a condition monitoring program with no actions to prevent or
mitigate aging effects. The program will include visual and volumetric inspection of a
representative sample of small bore Class 1 piping, including butt welds and socket
welds.

The Small Bore Class 1 Piping Program is a new program that will be implemented prior
to the period of extended operation. Inspection activities will start during the fourth 10-
year inservice inspection interval and continue through the period of extended
operation. The Small Bore Class 1 Piping Program will credit portions of the Inservice
Inspection Program. The Small Bore Class 1 Piping Program will verify the
effectiveness of the BWR Water Chemistry Program in mitigating cracking of small bore
piping and piping components.

Insert B into page A-24

The Service Air System Inspection Program manages the effect of loss of material due to
corrosion of steel piping and valve bodies exposed to an “air (internal)” (i.e., compressed
air) environment within the license renewal boundary of the Service Air System.

The Service Air System Inspection Program is a new plant-specific program that will be
implemented via baseline inspection of a sample population followed by opportunistic
inspections when components are opened for periodic maintenance, repair, or|
surveillances when surfaces are made available for inspection. These inspections
ensure that the existing environmental conditions are not causing material degradation
that could result in a loss of component intended function during the period of extended
operation. Inspection of a sample population will be conducted within the 10-year period
prior to the period of extended operation and will serve as a baseline for future
inspections.

Final Safety Analysis Report Supplement Page A-24a ' Amendment-7—
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Table A-1
Columbia License Renewal Commitments
FSAR Enhancement
) Supplement or
Item Number : Commitment .
Location Implementation
(LRA App. A) Schedule
47) Selective The Selective Leaching Inspection is a new activity. ' A.1.2.47 Within the 10-
Leaching The Selective Leaching Inspection detects and characterizes the year period prior
Inspection _conditions on internal and external surfaces of subject components to the period of
exposed to raw water, treated water, fuel oil, soil, and moist air extended
(including condensation) environments. The inspection provides operation.

direct evidence through a combination of visual examination and
hardness testing, or NRC-approved alternative, as to whether, and to
what extent, the relevant effects of aging have occurred.

48) Service Air A.1.2.48 Within-the-10-

System year-period-prier

Inspection to-the-peried-of
exdended
operation:

 Frogrm. N N

1 ]

Replace with Insert| |Replace with Insert
A on page A-60a B on page A-60a
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Insert A into page A-60

The Service Air System Inspection Program is a new program.

The Service Air System Inspection Program manages the effect of loss of material due
to corrosion of steel piping and valve bodies exposed to an “air (internal)’ (i.e.,
compressed air) environment within the license renewal boundary of the Service Air
System.

The program consists of baseline inspections prior to the period of extended operation
followed by opportunistic inspections during the period of extended operation.

Following the baseline inspection, inspection findings will be reviewed periodically to
ensure that each material and environment combination has been examined via
opportUnistic inspection or actions are taken to ensure inspections are performed. Initial
interval for review of .inspection findings is 5 years and may be adjusted based on
operating experience.

Insert B into page A-60

Implementation prior to the period of extended operation and initial inspection within the
10-year period prior to the period of extended operation. Then ongoing.

Final Safety Analysis Report Supplement Page A-60a Amendment 21
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Table B-1

Correlation of NUREG-1801 and Columbia Aging Management Programs
(continued)

Number

NUREG-1801 Program

Corresponding Columbia AMP

XI.M31 Reactor Vesse! Surveillance | Reactor Vessel Surveillance Program

See Section B.2.46.

X1.M32

One-Time Inspection

Chemistry Program Effectiveness Inspection
See Section B.2.12.
Cooling=tnits-lnspection-
See-SectionrB:2-14:
Diesel-Briven-Fire-Pumps-inspection
‘See=Section-B:2-18.

Diesel Starting Air Inspection

See Section B.2.16.
Biesel-Systems-inspection-
See-Section-B=2=17=
‘Flexible-Connection-Inspection-
See-SectionrB=2:27= ‘

Heat Exchangers Inspection

See Section B.2.30.

Lubricating Oil Inspection .
See Section B.2.37.
Monitoring-and-Gollection-Systems-inspection
See-Section-B-2:44=
Service-Air-System-lnspection:
Supplemental Piping/Tank Inspection
See Section B.2.51.

X1.M33

Selective Leaching of
Materials

Selective Leaching Inspection
See Section B.2.47.

X1.M34

Buried Piping and Tanks
Inspection

Buried Piping and Tanks Inspection Program

XI.M35

One-time Inspection of
ASME Code Class 1 Small-
Bore Piping

See Section B.2.49.

See Section B.2.5.

X1.M36

External Surfaces Monitoring

External Surfaces Monitoring Program
See Section B.2.23.

\

|
[Insert A from Page B-14a |
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Table B-1
Correlation of NUREG-1801 and Columbia Aging Management Programs

(continued)
Number NUREG-1801 Program Corresponding Columbia AMP

N/A Plant-Specific Program High-Voltage Porcelain Insulators Aging
' Management Program

‘ | See Section B.2.31.
N/A Plant-Specific Program Potable Water Monitoring Program

‘ See Section B.2.43.
N/A | Plant-Specific P‘rogram Preventive Maintenance — RCIC Turbine Casing

See Section B.2.44.

[Insert A from Page B-18a |

Insert A from page B-18b after
page B-18a from Amendment 2

Insert B from Page B-18b for -
Amendment 21

Amendment 21 |
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Number NUREG-1801 Program Corresponding Columbia AMP
‘ . Service Level 1 Protective Coatings Program
N/A Piant-Specific Program See Section B.2.55

Insert B to Page B-18

N/A Plant-Specific Program Cooling Units Inspection Program
See Section B.2.14.

N/A Plant-Specific Program Diesel Systems Inspection Program

< : - See Section B.2.17.

N/A Plant-Specific Program Diesel-Driven Fire Pumps Inspection Program
See Section B.2.18.

N/A Plant-Specific Program Flexible Connection Inspection Program
See Se_ction B.2.27.

N/A Plant-Specific Program Monitoring and Collection Systems Inspection
Program ‘

. ‘ See Section B.2.41.

N/A Plant-Specific Program Service Air System Inspection Program

See Section B.2.48.

Aging Management Programs
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Table B-2
Consistency of Columbia Aging Management Programs with NUREG-1801

(continued)

Program Name

Preventive
Maintenance —
RCIC Turbine
Casing
Section B.2.44

New /
Existing

Existing

Consistent
with NUREG-
1801

Consistent
with
NUREG-
1801 with
Exceptions

Plant-
Specific

Yes

Enhancement
Required

W

Reactor Head
Closure Studs
Program

Section B.2.45

Existing

Yes

Reactor Vessel
Surveillance
Program
Section B.2.46

Existing

Yes

Selective Leaching
Inspection
Section B.2.47

New

Yes

Service Air System

Inspection
Section 8.5.48

New

Program

—

Small Bore Class 1
Piping {rspestion
Section B.2.49

New

Yes

Structures
Monitoring Program
Section B.2.50

Existing

Yes

Yes

Supplemental
Piping/Tank

| Inspection

Section B.2.51

New

Yes- -

Aging Management Programs

Page B-24
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B.2.48 Service Air System Inspection,

plant-specific program for

Columbia. The program will
/ consist of inspections

Program Description

The Service Air System Inspection-is a new

one-time—inrspection—that-will-detectand
characterize-the-material-condition of piping and valve bodies that are within the scope
of license renewal in the Service Air System and are exposed to an “A|r (internal)”
envnronment The Servnce Air System lnspectlon

Implementation of #h i : —A ior will ensure that the pressure

boundary integrity of the subject components will be maintained consistent with the

current licensing basis during the period of extended operation. Implementation of the

. inspection will also provide assurance (and confirmation) that the structural integrity of

susceptible NSR components will be maintained such that the integrity of the attached

safety-related piping is not impacted and will not resuit in the loss of any safety-related
component intended functions during the period of extended operation.

Insert B on page B-183a

NUREG-1 801 Consistency

“ |Replace

with
Insert A
on page

B-183a

Replace with Insert
Exceptions to NUREG-1801 C on page B-

183a

None.
Aging Management Program Elements

The results of an evaluation of each program element are provided below.

. Scope of Program

Replace | extent-degradationis-oceurring:

with Insert »

D on page o Loss of material due to general corrosion on steel piping and valve bodies
B-183a ! exposed to an air (internal) environment.

Program
The Service Air System Inspection focuses on the portion of the Service Air System
/ that forms the pressure boundary for containment penetration X93 and the
connected piping subject to an air (internal) environment (i.e., compressed air) that

Aging Management Programs Page B-183 : ~dJanuary-2018=
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Insert A into page B-183

Program will manage the effect of loss of material due to general corrosion.

The Service Air System Inspection Program will comprise baseline inspections prior to
the period of extended operation followed by opportunistic inspections, when
components are opened for maintenance, repair, or surveillance, to ensure that the
existing environmental conditions in subject Service Air system components are not
causing material degradation that could result in a loss of component intended function
during the period of extended operation.

Insert B into page B-183

The Service Air System Inspection Program is a new condition-monitoring program.
Inspection of a sample population will be conducted within the 10-year period prior to
the period of extended operation and will serve as a baseline for future inspections.

Insert C into page B-183 -

The Service Air System Inspection Program is a new plant-specific program for
Columbia for License Renewal. NUREG-1801 includes an Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components Program (XI.M38) that is
focused on steel components and the loss of material aging effect. Rather than
generating enhancements and exceptions to the NUREG-1801 program, a plant-
specific program is developed.

The Service Air System Inspection Program is a new plant-specific program that is
evaluated against the ten elements described in Appendix A of the Standard Review
Plan for Review of License Renewal Applications for Nuclear Power Plants, NUREG-
1800, Revision 1. The results of an evaluation for each element are described below.

Insert D into page B-183

Prior to the period of extended operation, the Service Air System Inspection Program
identifies - conditions relative to the following subject mechanical components to
. determine whether, and to what extent, degradation is occurring and to provide a
baseline for future inspections. The program manages the following aging effect of
subject components:

Aging Management Programs Page B-183a Amendment 21
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Replace with
Insert A on
page B-184a

lﬁ

Replace with
Insert B on
page B-184a

Replace with
Insert C on
page B-184b

Replace with
insert D on
page B-184b

performs a structural integrity function. The Service Air System Inspection provides
symptomatic evidence of loss of material (due to general corrosion).

Program does not include any actions
Frog v aciens|

Preventive Actions
: " Service Air System Inspection’to prevent aging

effects or to mitigate aging degradation.<—{it is a condition monitoring program. |

Aging Management Programs

Page B-184
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Insert A into page B-184

The parameters to be inspected by the Service Air System Inspection Program include
wall thickness or evidence of internal surface degradation, as measures of loss of
material.

Inspections will be performed by qualified personnel, primarily visual examination and
augmented by other nondestructive examination (NDE) techniques.

Insert B into page B-184

The Service Air System Inspectlon Program provudes for detection of aging effects prior
to the loss of component intended function. Inspectlons will be performed by qualified
personnel and will consist of visual examination, supplemented by other nondestructlve
examination (NDE) technlques if degradation is observed.

Baseline inspections will be established on a sample population of subject components
determined by engineering evaluation to identify evidence of a loss of material prior to
the period of extended operation. Opportunistic inspections will be conducted,
thereafter, when componfents are opened for maintenancé, repair, or surveillance and
surfaces are made available for inspection.

For baseline inspections, the sample population will be 20% of the total population for
each material - environment - aging effect group, up to a maximum of 25 inspections
per group and, where practical, will be focused on the components most susceptible to
aging, such as due to their time in service, the severity of conditions during normal plant
operation, and the lowest design margins.

“Inspection of the sample population will be conducted within the 10-year period prior to
the period of extended operation, and will serve as a baseline for future inspections.
Any evidence of degradation that could lead to a loss of component intended function
will be documented and evaluated through the Columbia corrective action program,
including provisions for increasing the inspection sample size and locations.

Aging Management Programs Page B-184a ‘ Amendment 21



Columbia Generating Station
License Renewal Application
Technical Information

Insert C into page B-184

The Service Air System Inspection Program comprises baseline inspections prior to the
period of extended operation and opportunistic inspections when components are
opened for maintenance, repair, or surveillance thereafter. Baseline inspections are
used to characterize material conditions and include provisions for increasing the
inspection sample size and locations if degradation is detected. The results of baseline
inspections are considered to ensure that opportunistic inspections thereafter will detect
aging prior to a loss of component intended function.

Sample size for baseline inspections will be determined by engineering evaluation of the
materials of construction, environment (i.e., service conditions), aging effects, and
operating experience (e.g., time in-service, most susceptible locations, lowest design
margins). Inspection findings that do not meet the acceptance criteria will be evaluated
using the corrective action program. '

Inspection findings will be documented and evaluated by assigned engineering
personnel. The inspection findings will be reviewed to ensure that each material has
been examined via opportunistic inspection within a 5 year time period. If opportunistic
inspections have not occurred within the 5-year interval, appropriate actions will be
taken to ensure these inspections are performed. Inspection findings that do not meet
the acceptance criteria will be evaluated using the Columbia corrective action program
with subsequent adjustments to the program made as necessary.

Insert D into page B-184

Indications or relevant conditions of degradation detected during the inspections will be
compared to pre-determined acceptance criteria established by engineering evaluation
of the pertinent design standard.

Unacceptable inspection findings will include visual evidence of loss of material or
reduction in wall thickeness, where appropriate, that could lead to a loss of component
intended function during the period of extended operation.

If the acceptance criteria are not met, then the indications and conditions will be
evaluated under the Columbia corrective action program to determine whether they
could result in a loss of component intended function during the period of extended
operation or prior to the next opportunity for inspection. '

N
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Replace with
Insert A on
page B-185a

Technical Information

Corrective Actions

This element is common to Columbia programs and activities that are credited with
aging management during the period of extended operation and is discussed in
Section B.1.3. :

Confirmation Process

This element is common to Columbia programs and activities that are credited with
aging management during the period of extended operation and is discussed in
Section B.1.3.

Administrative Controls :
This element is common to Columbia programs and activities that are credited with
aging management during the period of extended operation and is discussed in
Section B.1.3.

Required Enhancements

Not applicable, this is a new astivity.

Aging Management Programs ‘ Page B-185
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Columbia Generating Station
License Renewal Application

Technical Information

Insert A into page B-185

The Service Air System Inspection Program is a new plant-specific program for which
plant operating experience has not shown the occurrence of the aforementioned aging
effect. Due to the fact that portable compressors without dryers have been used in the
Service Air System, the system may not have always been reliably dry. The inspection<
provides confirmation of material conditions before entering the period of extended
Program
operation, and detection of aging effects prior to loss of component intended function

during the period of extended operation. The elements comprising the program are to
be consistent with industry practice.

NUREG-1801, Revision 1, is based on industry operating experience through January
2005. Recent industry operating experience has been reviewed for applicability, with
only a general indication that inspection of internal surfaces during the performance of
periodic surveillance and maintenance activities has proven effective in maintaining the
material condition of plant systems, structures, and components. Future operating
experience is captured through the normal plant operating experience review process,
which will continue through the period of extended operation.

This operating experience supports that baseline inspections of each material, to
determine actual material conditions, prior to the period of extended operation and
opportunistic inspections thereafter will, in conjunction with the normal operating
experience review process, ensure aging is detected prior to a loss of component
intended function.

The site corrective action program and an ongoing review of industry operating
experience will be used to ensure that the program is effective in managing the effects
of aging for components within the scope of this program during the period of extended
operation. (
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B.2.48 Service Air System Inspection Program Columbia Generating Station
License Renewal Application

Technical Information

. Program will provide reasonable assurance
Conclusion that the aging effect will be managed such

Implementatlon of the Service A|r System Inspectlonvgvm—veﬂﬁy—that—there—amte-a@ng '

that the
component mtended functions will be maintained conS|stent with the current licensing
basis during the period of extended operation.
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