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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.
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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 |
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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=
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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.

Aging Management Programs Page B-67a Amendment 21
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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



B.2.14 Cooling Units inspection Program Columbia Generating Station
License Renewal Application

Technical Information

‘+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
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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= :
Inspectlo ‘ “Fhe-Biesel-Systems-inspection-detects-and-characterizes-t Re Iace “year-period-prior= |
Y AR cendat4en=e£=mater|&&M%$Ft@#@#&&exhaasbp*pmgieﬁhe ~_|epP _ | tethe-periodof= |
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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 |

Aging Management Programs

Page B-14

January-2010
,iAmeﬁdmem:7==':Zé—-lAmendment 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
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
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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-
T~—{Amendment 21|




_Columbia Generatrrrg Station- V_
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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



Columbia Generating Station
License Renewal Application
Technical Information

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.
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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.
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[eeceptaneeeriteriat— Technical Information

=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, w