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January 28, 2011
G02-11-028

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 October 20, 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. ML102730355)

3) Letter dated January 20, 2011, SK Gambhir (Energy Northwest) to NRC,
“Columbia Generating Station, Docket No. 50-397 Response to Request
for Additional Information License Renewal Application”

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. Via Reference 3, Energy Northwest stated that a response to RAI B.2.5-2
would be provided under separate letter. This letter provides the response.

Transmitted herewith in the Attachment is the Energy Northwest response to the Request
for Additional Information (RAI) contained in Reference 2. The enclosure contains
Amendment 25 to the Columbia License Renewal Application. One revised commitment
is included in this response.

If you have any questions or require additional information, please contact Abbas Mostala

at (509) 377-4197. -
AR
s | “ /(/(L-
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I declare under penalty of perjury that the foregoing is true and correct. Executed on
the date of this letter.

Respectfully, ‘ )

s

Vice President, Engineering
Attachment: Response to Request for Additional Information
Enclosure: License Renewal Application Amendment 25

cc: NRC Region IV Administrator
NRC NRR Project Manager
NRC Senior Resident Inspector/988C
RN Sherman — BPA/1399
WA Horin — Winston & Strawn
AD Cunanan - NRC NRR (w/a)
BE Holian - NRC NRR
EFSEC Manager
RR Cowley — WDOH



RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
LICENSE RENEWAL APPLICATION

Attachment 1 /

Page 1 of 10

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
“Request for Additional Information for the Review of the Columbia Generating Station,

License Renewal Application,”
(ADAMS Accession No. ML102730355)

RAl B.2.5-2 Buried Pipe Follow-up RAI

Background

Given that there have been a number of recent industry events involving leakage from
buried or underground piping, the staff needs further information to evaluate the impact
that these recent industry events might have on the applicant's Buried Piping and Tanks
Inspection Program. By letter dated June 30, 2010, the staff issued a request for
additional information (RAI) B.2.5-1 requesting that the applicant provide information
regarding how Columbia Generating Station (Columbia) will incorporate the recent
industry operating experience (OE) into its aging management reviews (AMRs) and
aging management programs (AMPs). The applicant responded on August 26, 2010.

In reviewing the response, the staff had further questions.

Issue

1) The license renewal application (LRA) states that circulating water, diesel fuel oil,
fire protection, radwaste building HVAC, standby service water, tower make-up
water, and condensate nuclear systems include in-scope buried piping. The
applicant's response did not provide specifics on the number of buried or
underground pipe and tank inspections that would be conducted. The staff
believes that in order to provide a reasonable assurance that in-scope buried
piping and tanks will be capable of performing its current license basis (clb)
function(s) and not release hazardous materials (Le., material which, if released,
could be detrimental to the environment such as diesel fuel and radioisotopes that
exceed the Environmental Protection Agency drinking water standards) to the
environment, each category of in-scope buried piping based on material,
safety/Code class, and potential to contain hazardous material should be
inspected. The LRA and supplemental material did not contain enough specifics
on the planned inspections for the staff to determine if the inspections would be
adequate to manage the aging effect for in-scope buried pipes and tanks based on
material, safety/Code class, and potential to contain hazardous material
categories.

2) The applicant's response did not state if they would utilize examination methods
other than excavation and direct visual inspection of buried piping. The staff
acknowledges that examining buried pipe from the exterior surface may not be
possible sometimes due to plant configuration (e.g., the piping is located
underneath foundations); nevertheless, it is important to expose a large enough
length of the piping in order to establish reasonable assurance of the condition of
the piping system. The staff believes that in instances where it is not possible to
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3)

4)

examine the program designated length of piping during each inspection, an
alternative examination should be proposed. For example, the staff notes that it is
reasonable to substitute an ultrasonic volumetric examination from the interior of
the pipe provided the surface is properly prepared.

The LRA does not contain details on (a) which in-scope buried piping systems are
protected by a cathodic protection system, (b) the availability of the cathodic
protection system, and (c) what periodic testing is conducted on the cathodic
protection system. The staff's position is that cathodic protection is an important
preventive measure for steel piping. '

Neither the LRA nor the RAI response described the quality of the backfill in the
vicinity of buried in-scope piping. The presence of rocks and sharp objects in the
backfill around buried pipes is a leading precursor of degradation of buried piping.
Over time ground movement causes these materials to come in contact with the
buried pipe resulting in damage to the pipe's coating or external surfaces. Also,
based on the staff's review of LRA Section 2.3, the Updated Final Safety Analysis
Report (UFSAR) and the License Renewal boundary Drawings, it is not clear to the
staff if the in-scope buried piping for the radwaste building HVAC has a safety
related function.

Request

1) For buried in-scope piping and tanks, respond to the folléwing:

i.  Understanding that the total number of inspections performed will be
dictated by plant-specific and industry operating experience, what
minimum number of inspections of buried in-scope piping are planned
during the 30 -40 year, 40 -50 year, and 50 -60 year operating period?
When defining the minimum number of planned inspections, categorize
the buried in-scope piping inspection quantities into material,
code/safety-related piping, and potential to contain hazardous material.

i. As part of the planned inspections, what lengths of piping will be
excavated and have a direct visual inspection?

ii.  While it is clear to the staff that the diesel fuel oil piping contains hazmat
material, the staff does not have sufficient information to determine if the
Circulating water, fire protection, radwaste building HVAC, standby
service water, tower make-up water, and condensate nuclear systems
contain hazmat. Which of these systems contain hazmat during normal
operation? '

iv.  Forin-scope buried piping containing hazmat, what percent of total linear
feet will be inspected during each ten year period, beginning at a time
period, ten years prior to the period of extended operation?
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V.

Vi.

If there are no planned inspec;tiohs for in-scope buried piping containing
hazmat, justify why it is acceptable to not inspect in-scope buried piping
containing hazardous materials.

How many inspections will be conducted for the buried diesel fuel oil
storage tanks during the 30 -40 year, 40 -50 year, and 50 -60 year
operating period? If each tank will not be inspected at least once during
the 30 -60 year operating period, justify why any lesser number of
inspections will be effective at providing a reasonable assurance that the
buried in-scope tanks will meet their current licensing basis function.

2) For buried in-scope piping respond to the following:

If excavated direct visual inspections of buried pipe are not possible, describe
what alternative inspection methods will be utilized.

Justify why alternative volumetric examination method, beyond ultrasonic
examinations, will be effective at providing a reasonable assurance that the
buried in-scope piping system will meet their CLB function, if it is used to
conduct an interior wall thickness as an alternative for excavating and visually
inspecting a buried piping segment.

If a Volumetric examination method is used in lieu of direct visual examination,
what percentage of interior axial length of the pipe will be inspected?

3) For buried in-scope steel piping respdnd to the following:

Which piping systems are cathodically protected? Include portions of a
system that are cathodically protected, and portions of a system that are not
cathodically protected.

If a piping system or portions of a system are not cathodically protected: ‘

a. Justify how the piping will meet or exceed the minimum design wall
thickness throughout the period of extended operation.

b. State what augmented inspections will be conducted. If no augmented
inspections are planned, justify how a reasonable assurance will be
established that the piping will meet its CLB throughout the period of
extended operation.

State the availability of the cathodic protection system. If portions of the
system are not available 90% of the time or allowed to be out of service for
greater than 90 days in any given year, justify how the piping will meet or
exceed the minimum design wall thickness throughout the period of extended
operation.
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iv. If annual ground potential surveys of the cathodic protection system are
conducted, what is the acceptance criteria. If annual ground potential surveys
are not conducted, justify how the piping will meet or exceed the minimum
design wall thickness throughout the period of extended operation.

4) For buried in-scope piping respond to the following:

i. Describe and provide details on the quality of the backfill in the vicinity of in-
scope buried pipes.

a. If there is no information on the condition of the quality of backfill beyond
initial installation specifications (i.e., no documented observations of the
quality of the backfill), justify why the planned inspections are adequate to
detect potential degradation as a result of coating damage or holidays, or
damage to the exterior surface of non-coated piping.

5) State if the in-scope buried piping for the radwaste building HVAC has a safety
related function.

Energy Northwest Response:

As described in License Renewal Application (LRA) Appendix B.2.5, Columbia’s Buried
Piping and Tanks Inspection Program, with enhancement (to include piping from an
additional system and to include inspection of a representative sample of buried pipe
prior to the period of extended operation and in the first ten (10) years after entering that
period), is consistent with an effective aging management program described in
NUREG-1801, Rev. 1, Section XI.M34.

The Buried Piping and Tanks Inspection Program was revised in Amendment 1, during
the first annual update of the LRA, to include stainless steel piping components and
closure bolting that are buried and exposed to soil. The Buried Piping and Tanks
Inspection Program was further revised in Amendment 15 to clarify that the program
also includes an inspection of the steel pipe from the Condensate Storage Tanks
(CSTs) that is enclosed in a guard pipe and buried, consistent with plant-specific note
0408 in LRA Section 3.4.2.

As stated in Energy-Northwest Letter GO2-10-124, the Buried Piping and Tanks
Inspection Program will use industry and plant specific operating experience (OE), in
addition to trending of past inspections, to drive inspection locations for piping that is
buried. This includes piping that may run within a vault or culvert; however it does not
include piping within buildings below grade (such as Reactor Building basement).

Recent industry operating experience for buried and below grade piping has been
summarized in NUREG-1801, Rev. 2,:Section XI.M41.

To incorporate this industry operating experience, Energy-Northwest has updated the
Buried Piping and Tanks Inspection Program for CGS as shown in the attached LRA
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Amendment 25. In addition, the enhancement to include the Radwaste Building
Outside Air (WOA), Control Room outside air intake, piping in the scope of program is
deleted as shown in attached LRA Amendment 25, as it was added to the program
scope following submittal of the application.

Responses to the specific requests for additional information below are from the
perspective of this updated aging management program. '

1) For buried in-scope piping and tanks —
i) Planned inspections of buried piping, piping components and buried tanks

within the scope of license renewal for Columbia will be performed as a
minimum per the following table:

Planned Inspections of Buried Piping, Piping Components
and Buried Tanks within the Scope of License Renewal for
Columbia
Number or Percentage of Inspections
(per 10-Year interval; 30-40, 40-50
Material and 50-60)
Code- Hazmat
Class/Safety- '
Related/Other
Polymer 1 --
Concrete 1 --
Stainless Steel 1 --
Steel 1 2%
Steel Tank 1 --

The inspections in the 10-year interval prior to the period of extended
operation (year 30 to end of year 40) will serve as a baseline for the
conditions of buried piping and components at CGS.

ii) Buried piping will be excavated for direct visual inspection, either focused or
opportunistic. Each inspection will examine either the entire length of a run of
pipe or a minimum of 10 feet. If the number of inspections times the minimum
inspection length (10 feet) exceeds 10% of the length of the piping under
consideration, only 10% need be inspected. If the total length of in-scope
pipe constructed of a given material times the percentage to be inspected is "
less than 10 feet, either 10 feet or the total length of pipe present, whichever
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is less, will be inspected. Code Class and safety-related pipe that also meets
the definition of hazmat pipe will be inspected as hazmat pipe.

iii) Condensate Nuclear (COND) piping from the CST is considered to contain
hazardous materials during normal plant operation. The system is designed
to provide makeup water to the spent fuel pool and to receive and
accommodate a surge volume for condensate returned to the storage tanks
after treatment in the liquid radwaste system. This water (e.g., used during
refueling operations) that is returned to the CST may be contaminated.

iv) As described in the table for item i) above, 2% of the total linear feet of in-
scope buried hazmat piping (containing hazardous materials) will be
inspected prior to the period of extended operation and in each 10-year
interval of the period of extended operation.

v) Not applicable, see response to item iv) above.

vi) As described in the table for item i) above, one inspection of the steel buried
diesel fuel oil storage tanks will be conducted during the 10-year interval prior
to the period of extended operation and in each 10-year interval of the period
of extended operation.

These examinations may be conducted from the external surface using visual
techniques or from the internal surface of the tank using volumetric
techniques. There are three tanks that are buried and in the scope of license
renewal. These tanks are shown on boundary drawing LR-M512-4 and listed
in LRA Table 3.3.2-18, row number 67. The material for all of the fuel oil
storage tanks is steel. The tanks are buried in Class 1 backfill beneath the
Diesel Generator Building. As described in the response to RAI B.2.5-1,
buried tanks are subject to periodic ultrasonic examinations. Deficiencies
found during these inspections will be entered into the corrective action
process and resolved accordingly. As such, inspection as described will be
effective at providing a reasonable assurance that the three buried in-scope
tanks will meet their current licensing basis function.

2) For buried in-scope piping —

i) Excavated direct visual inspections of buried pipe, either opportunistic or
focused, are planned. As such, no alternative inspection methods are
planned.

ii) Not applicable, alternate volumetric examination methods are not used to
conduct interior wall thickness measurements as an alternative for excavating
and visually inspecting a buried pipe segment.

iii) Volumetric examination methods will be used for buried piping as a
supplement to visual inspection if significant indications are observed during
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visual inspection. Volumetric examinations in lieu of visual inspection are not
credited as part of the Buried Piping and Tanks Inspection Program, except
for buried tanks.

3) For buried in-scope steel piping —

i)

Underground and buried piping at Columbia are cathodlcaHy protected, as
clarified below.

Cathodic protection, in accordance with NACE SP0169-2007 and SP0572-
2007, is provided via deepwell anode beds or distributed anode configuration
for buried metallic piping and components in locations determined by a site
soil corrosivity assessment. The equipment used to implement cathodic
protection for Columbia is not qualified in accordance with 10 CFR 50
Appendix B. However, the system is operated so that NACE SP0169-2007
criteria and considerations are met at the pertinent locations in the systems.
The rectifier voltage and current samples are checked every three months,
unless justified otherwise, and pipe to son voltage measurements taken once
a year.

The following systems that are buried and within the scope of license renewal

- for Columbia are provided with cathodic protection:

Circulating Water System (CW),
Condensate Nuclear System (COND),
Fire Protection System (FP),

Standby Service Water System (SW), and
Tower Makeup Water System (TMU).

The Buried Piping and Tanks Inépection Program, described in LRA
Amendment 25, includes an enhancement prior to the period of extended
operation to: -

¢ Include confirmation (prior to the period of extended operation) that all
portions of piping that is buried, except for the Diesel Fuel Oil System,
and in the scope of license renewal are provided with cathodic
protection through the period of extended operation,

The buried piping and components in the Diesel Fuel Oil System (DO) that

- are in the scope of license renewal for Columbia do not receive cathodic

protection as described in response to item ii) below. Also, cathodic
protection of Radwaste Building HVAC System (WOA) could not be
confirmed.

Buried piping and components in the scope of license renewal for the
Columbia DO System are not cathodically protected. However, they will
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perform their intended function consistent with the current licensing basis
(CLB) throughout the period of extended operation based on the foIIowmg
considerations that provide reasonable assurance:

¢ DO - As described in FSAR Section 9.5.4.3, regarding Diesel Generator
fuel oil piping and tanks, “The overflow lines from the day tank to the
storage tank run underground south of the diesel generator building.
Diesel oil pipe lines extending under the diesel generator building do not
receive full protection from the exterior rectifier-anode system because of
the electrical shielding effect of the ground grid and foundation reinforcing
and structural steel. Since the earth area under the diesel generator
building is sheltered and hence relatively much drier than the earth
exterior to this building, no additional cathodic protection system is
provided or reqmred 7

FSAR Section 9.5.4.3 further indicates that the exterior surfaces of the
buried piping and components in the diesel oil supply system are coated
with coal tar enamel. Application of coatings |s in strict accordance with
AWWA Specification C203.

Furthermore, as described for item 1.iv) above, at least 2% of the total
linear feet of in-scope buried hazmat piping (containing hazardous
materials) will be inspected prior to the period of extended operation and
in each 10-year interval of the period of extended operation.

The corrosion protection provisions for the diesel oil piping and
components described in the CLB and inspections of hazmat piping
planned as part of the Buried Piping and Tanks Inspection Program
provide reasonable assurance that the DO piping and components will
continue to perform their intended function consistent with the CLB
through the period of extended operation.

e WOA — As listed in LRA Table 3.3.2-36, the portions of the Radwaste
Building HVAC Systems that are in the scope of license renewal and
buried, exposed to a “Soil (External)” environment, include steel piping in
the Control Room Outside Air (WOA) System. As shown on boundary
drawing LR-M548-1, Coordinates K14 and K5-6, the remote intakes and
associated piping for Control Room Units WMA-AH-51A & 51B are located
at grade level.

The below ground piping contains outside air from the remote intakes, one
of which is located southeast of the Diesel Generator Building. The steel
piping is wrapped, which is the same as other steel piping that is buried.
The buried WOA piping is in the vicinity of piping zone (rectifier zone) 10,
but cathodic protection of all portions could not be confirmed. As
described in response to item 3.i) above, the Buried Piping and Tanks
Inspection Program described in LRA Amendment 25 includes an
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ii)

enhancement to confirm that all portions of piping that are buried and in
the scope of license renewal, except for Diesel Fuel Oil System, are
provided with cathodic protection through the period of extended
operation.

Therefore no augmented inspections of buried DO or WOA piping will be
conducted.

The cathodic protection system was upgraded following a 2006 site

“assessment of soil corrosivity. This assessment determined those locations

that required continued cathodic protection in the relatively mild, Columbia
Generating Station soil. However, site experience has shown that portions of
the nonsafety-related cathodic protection system may be unavailable for at
least 10% of the time, or allowed to be out of service or to deviate from
criteria for greater than 90 days in any given year up to and during the period
of extended operation.

As such, inspections are selected for each buried material during the 10-year
intervals prior to, and through, the period of extended operation that rely on
the coatings and backfill preventive actions, but recognize that the nonsafety-
related cathodic protection may not be operational for all portions of the
system 90% of the time between inspections conducted under the Buried
Piping And Tanks Inspection Program during the period of extended
operation, or may be out of service or deviate from criteria for greater than 90
days.

This is consistent with NUREG-1801, Rev. 2. Note 2.D of Table 4a in
NUREG-1801, Section XI.M41 indicates for buried pipe that “External
corrosion control is provided in accordance with NACE SP0169-2007. Each
cathodic protection system (a) was installed less than 5 years prior to the
period of extended operation or was operational for less than 90% of the time
during that 5-year period or (b) was operational for less than 90% of the time
since the last inspection conducted under this program.”

NUREG-1801, Rev. 2 Note 2.E of Table 4a and Table 4c indicates for buried
piping and tanks, respectively, that “Coatings and backfill are in accordance
with Table 2a of this AMP, but cathodic protection is not provided or is not
consistent with criteria C or D. This category is provided for use during the 10
years prior to the period of extended operation by applicants who are not able
to install cathodic protection in accordance with program element 2 prior to-
entry into the period of extended operation. Following entry into the period of
extended operation, consistency with program element 2 or an approved
alternative is expected.”

The Buried Piping and Tanks Inspection Program in LRA Amendment 25
includes a commitment to upgrade cathodic protection for all buried piping
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4)

5)

- and components that are in the scope of license renewal, except DO, prior to
the period of extended operation to:
1. ensure that cathodic protection is operational at least 90% of the t|me
between inspections during the period of extended operation.
2. ensure that the duration of deviations from cathodic protection criteria
do not exceed 90 days.

iv) Pipe to soil voltage measurements are conducted once a year, with NACE
acceptance criteria of -0.85 VDC shift.

For buried in-scope piping, soil excavation, backfill and compaction are controlled in
accordance with standard industry practices. Backfill material that has been placed
in accordance with plant procedure and specification is expected to be acceptable
with regards to degradation of buried coatings, and to meet the objectives of NACE
SP0169-2007. Overall, the quality of the backfill is regulated by the gradation of the
soil material used as backfill. Additionally, the procedure requires that all backfill
material be free of trash, roots, organic, frozen or other unsuitable material and
bedding material (sand) be provided around pipes. Backfill material at Columbia is
granular soil that is a size less restrictive than ASTM D 448-08 size number 67.
Also, bedding material at Columbia is less restrictive than ASTM D 448-08 size
number 10 and is only required to cover buried pipe up to 3 inches. As such,
confirmation of the quality of the backfill'will be included in the visual inspections
described above.

Flowable backfill material (éontrolled low strength material) is not used at Columbia.
As such, planned inspections are adequate to detect potential degradation as a
result of coating damage or holidays. As per Columbia design specifications all

buried metallic piping and tanks are provided with protective coatings.

The in-scope buried piping for the Radwaste Building HVAC systems, that is the
Radwaste Building Outside Air (WOA) System, has a safety-related function.

- As stated in the Safety Evaluation for the Main Control Room HVAC, FSAR Section

9.4.1.3, “Each remote air intake header is provided with redundant radiation
monitors to alarm in the event of high radiation. ...One remote intake will always
remain open to ensure a pressurized control room and prevent infiltration. The
remote fresh air intakes are used to pressurize the main control room through
emergency filter units. This limits infiltration of airborne radioactive contaminants
and smoke due to a fire within the plant but external to the control room.”

As shown on boundary drawing LR-M548-1, outside air from remote intakes at grade
level is provided to the Control Room Air Handling Units (WMA-AH-51A & 51/B) via
12"WOA(51A)-1 and 12"WOA(51B)-1. As described in LRA Section 2.3.3.37, the
Radwaste Building HVAC Systems provide outside air intakes to the Radwaste
Building ESF (engineered safety features) HVAC system, a safety-related system-
intended function.
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License Renewal Application

Amendment 25

LRA Section Number

Table 3.3.2-43

Page Number RAI Number

Table 3.3.1 3.3-66 B.2.5-2
Table 3.3.2-1 3.3-118 B.2.5-2
Table 3.3.2-1 3.3-119 B.2.5-2
Table 3.3.2-18 3.3-210 B.2.5-2
Table 3.3.2-18 3.3-211 B.2.5-2
Table 3.3.2-18 3.3-214 B.2.5-2
Table 3.3.2-18 3.3-215 B.2.5-2
Table 3.3.2-22 3.3-242 B.2.5-2
Table 3.3.2-22 3.3-243 B.2.5-2
Table 3.3.2-22 3.3-244 B.2.5-2
Table 3.3.2-22 3.3-255 B.2.5-2
Table 3.3.2-22 3.3-256 B.2.5-2
Table 3.3.2-36 3.3-328 | B.2.5-2
Table 3.3.2-36 3.3-328¢ B.2.5-2
Table 3.3.2-42 3.3-383 B.2.5-2
Table 3.3.2-42 3.3-384 B.2.5-2
Table 3.3.2-42 3.3-389 B.2.5-2
Table 3.3.2-42 3.3-390 B.2.5-2
Table 3.3.2-43 3.3-392 B.2.5-2

3.3-394 B.2.5-2
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Table 3.3.2-43 3.3-395 B.2.5-2
Note 0330 and 0331 | 3.3-400a B.2.5-2
A1.25 A-9 B.2.5-2
A1.25 A-9a B.2.5-2
A1.2.5 A-9b B.2.5-2
Table A-1 A-43 B.2.5-2
Table A-1 A-43a B.2.5-2
Table A-1 A-43b B.2.5-2
Table A-1 A-43c B.2.5-2
Table A-1 A-43d B.2.5-2
Table A-1 A-43e B.2.5-2
Table B-2 B-19 B.2.5-2
B.2.5 B-39 B.2.5-2
B.2.5 B-39a B.2.5-2
B.2.5 B-39b B.2.5-2
B.2.5 B-39c¢ B.2.5-2
B.2.5 B-39d B.2.5-2
B.25 B-39¢ B.2.5-2
B.2.5 B-39f B.2.5-2
B.2.5 B-39g B.2.5-2
B.2.5 B-39h B.2.5-2
B.2.5 B-39i B.2.5-2
B.2.5 B-39j B.2.5-2
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B.2.5 B-39k B.2.5-2
B.2.5 B-39I B.2.5-2
B.2.5 B-39m B.2.5-2
B.2.5 B-40 B.2.5-2
B.2.5 B-40a B.2.5-2
B.2.5 B-40b B.2.5-2
B.2.23 B-101 B.2.5-2
B.2.23 B-101a B.2.5-2




Columbia Generating Station
License Renewal Application
Technical Information

wrapping) piping, piping
components, and piping
elements exposed to soil

due to general,

pitting, crevice, and
microbiologically

influenced
corrosion

Tanks Surveillance

Or

Buried Piping and
Tanks Inspection

Yes, detection
of aging effects
and operating
experience are
to be further
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 . . .
Number Component/Commodity Effect/Mechanism Programs Evaluation Discussion
Recommended
3.3.1-19 | Steel (with or without coating or | Loss of material Buried Piping and No Not applicable.

The 'Buried Piping and Tanks
Surveillance is not credited to
provide aging management.

Consistent with NUREG-1801

The Buried Piping and Tanks
Inspection Program is credited
to manage loss of material for
steel piping (with or without
coating or wrapping), piping
components, and piping
elements in the auxiliary
systems that are exposed to
soil.

This item is also applied to the
steel diesel fuel oil storage tank.

Refer to Section 3.3.2.2.8 for
further information.

—

Insert
"with an
exception
that
applies
only to
buried
piping
and
compone
nts in the
Diesel
Fuel Oil
System”

Aging Management Review Results

Page 3.3-66

Januar2040

|Amendment 25|




Columbia Generating Station
License Renewal Application
Technical Information

Table 3.3.2-1 Aging Management Review Results — Circulating Water System
i o . NUREG-
Aging Effect .
l:\low Con_'\_pogent F:JnrfigdﬁziS) Material Environment Requiring Agmgpl:_n:nr:‘%?ment Vl?f;e T?tzl:;1 Notes
0 yp nctio Management g 2 ltem
1 | Bolting Pressure | ool Alr-outdoor | | <o of material | Bolting Integrity V-1 {33143 | B
boundary (External) ) e
. Pressure Air-outdoor Loss of . .
2 | Bolting boundary Steel (External) pre-load Bolting Integrity N/A N/A H
3 | Piping Pressure | o rete Raw water |\ None N/A N/A G
boundary {Internal) _
4 | Piping Pressure | oo crete | SO None Nere 1B1.2-1 |351-2 '
boundary (External) /‘\ o ~ 0301
. <
- Pressure Raw water . Open{Cycle Cooling .
5 | Piping boundary Steel (Internal) Loss of material Watel:k: VII.C1-19 | 3.3.1-76 B
-~ Pressure Air-outdoor , . External Surfaces
6 | Piping boundary Steel (External) Loss-of material Monito%ing VIi1-9 3.3.1-58 | /V
- Pressure Soil ' .. | Buried Piping and i i
7 | Piping boundary Steel (External) Loss of material Tanks ltspection VI.C1-18 | 3.3.1-19 A
o " Pressure Stainless Raw water L P Open-C‘rde Cooling | . o, g 8—+
< UPUTFeH3E boundary Steel (lnternal) COSS UIrTNateTal Water VILLT-10 |'5.39.1
B i Pressure Stainless Raw water | e af ratarial Open-Cy)ple Cooling | vy ~q45 | 2 21.70 &
? ; boundary Steel {External) Water \
Delete rows 8 and \_Buried Piping and
9 Tanks Inspection
Aging Management Review Results Page 3.3-118 January 2010

|Amendment

7
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Columbia Generating Station
License Renewal Application

Technical Information

Table 3.3.2-1 Aging Management Review Results — Circulating Water System
. NUREG-
Aging Effect .
I:lc:)w Co?;::;:ent Flunrtitr:gﬁ?s) Material Environment Requiring Ag|ngPI|\-IIoagnr2gr;nement Vllau?rle T?tzl:‘1 Notes
) Management
2 ltem
Pressure Gray Cast Raw water . Open-Cycle Cooling
10 | Vaive Body boundary Iron (Internal) Loss of material Water Vil.C1-19 | 3.3.1-76 B
11 | Valve Bogy | Fressure | GrayCast | Rawwater | oo o maierig) | SeleCtive Leaching | vy c1q1 | 33185 | A
boundary Iron (Internal) Inspection
Pressure Gray Cast Air-outdoor . External Surfaces
12 | Valve Body boundary Iron (External) Loss of material Monitoring VILI-9 3.3.1-58 %
13 | Valve Body | Fressure | giq) Rawwater || oo ot material | OPen-Cycle Cooling |\ -1 49 1331.76 | B
boundary (Internal) Water
Pressure Air-outdoor . External Surfaces N/
14 | Valve Body boundary Stee‘I (External) Loss of material Monitoring VILI-9 3.3.1-58
Insert new rows 15
through 21 for
Table 3.3.2-1 as
shown on page
3.3-119a
Aging Management Review Results Page 3.3-119 —January 2010
Amendment -
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Columbia Generating Station
License Renewal Application
Technical Information

Table 3.3.2-18 Aging Management Review Results — Diesel Fuel Oil System
. - NUREG-
: v Aging Effect Aging
F:‘%w Co?pogent ’FLn:gggﬁ?s) Material Environment Requiring Management Vo1lgr(1):e 2 ;I' ?tt;:‘ Notes
) yp Management Program
Item
. . Stainless Fuel oil Loss of Fuel Oil 3.3.1-
28 Orifice Throttling Steel (Internal) material Chemistry ViLH1-6 32 B
. External
- Pressure Air-outdoor Loss of 3.3.1- C
29 Piping Steel ; Surfaces VILI-9
boundary (Internal) material Monitoring 58 0324
. Chemistry -
. Pressure Fuel oil Loss of Program VIIL.H1- 3.3.1-
30 Piping boundary Steel (internal) material Effectiveness 10 20 A
i Inspection
- Pressure Fuel oil Loss of Fuel Oil VILH1- 3.3.1-
31 Piping boundary Steel (Internal) material Chemistry 10 20 B
Air-indoor External
- Pressure Loss of 3.3.1-
32 Piping Steel uncontrolled ; Surfaces VII.I-8 A
boundary (External) material Monitoring 58 &
. External
. Pressure Air-outdoor Loss of 3.3.1-
33 Piping Steel . Surfaces | VIlLI-9 A/
boundary (External) material Monitoring 58
. Pressure Concrete 3.3.1-
34 Piping boundary Steel (External) None None VIlLJ-21 %6 A
. Buried Piping
- Pressure Soil Loss of 3.3.1- L
35 Piping Steel ; and Tanks VIL.H1-9 A
boundary (External) material Inspection 19
. External
- Structural Air-outdoor Loss of 3.3.1- C
36 Piping ; : Steel ; Surfaces VILI-9
integrity (Internal) material Monitoring 58 0324
Aging Management Review Results Page 3.3-210 Januar-2040

|[Amendment 25|




Columbia Generating Station
License Renewal Application
Technical Information

Table 3.3.2-18 Aging Management Review Results — Diesel Fuel Oil System
. . NUREG-
Aging Effect Aging
':ﬁ)w Co?po:ent Flunrtsggs?s) Material Environment Requiring Management Vo}gg:e 2 ;l‘ i‘;‘; Notes
. yp Management Program Item
Chemistry
. Structural | Fuel il Loss of Program VIIL.H1- 3.3.1-
37 Piping integrity Steel (Internal) material Effectiveness 10 20 A
Inspection
- Structural Fuel oil Loss of Fuel Qil VIIL.H1- 3.3.1-
38 Piping integrity Steel (Internal) material Chemistry 10 20 B
Structural Air-indoor Loss of External 3.3.1- 0331
39 Piping intearit Steel uncontrolled material Surfaces VIL.I-8 58 A
9 y (External) Monitoring <
. External
.- Structural Air-outdoor Loss of 3.3.1-
40 Piping ; : Steel ; Surfaces VII.1-9 A
integrity (External) material Monitoring 58 , /
- Structural Concrete 3.3.1-
41 Piping integrity Steel (External) None None VIl.J-21 9% A
. Buried Piping -
. Structural Soil Loss of 3.31- V-
42 Piping integrity Steel (External) material and Tanks VII.H1-9 19 A
Inspection
i Chemistry
43 F[;Jg;:l)lCasmg Pressure Stainless Fuel oil Loss of Program VILH1-6 3.3.1- A
boundary Steel (Internal) materiat Effectiveness ) 32
1A,1B,2) | ;
nspection
44 FSJQ%_Casmg Pressure Stainless Fuel oil Loss of Fuel Oil VILH1-6 3.3.1- B
1A 1B.2) boundary Steel (Internal) material Chemistry ' 32
Pump Casing . Air-indoor )
45 | (DO-P- pressure | Stailess | uncontrolled | None None viLs-1s | 331 A
1A,18B,2) vy (External)
Aging Management Review Results Page 3.3-211

January-2040
|[Amendment 25|




Columbia Generating Station
License Renewal Application
Technical Information

Aging Management Review Results

Table 3.3.2-18 Aging Management Review Results — Diesel Fuel Qil System
. : NUREG-
Aging Effect Aging
Row Component Intended . . - - 1801 Table
. Material Environment Requiring Management Notes
No. Type Function(s) Management Program VolltueTne 2| 1item
. Chemistry
64 Tank (DO-TK- Pressure Steel Fuel oil Loss of Program VIlL.H1- 3.3.1- A
1A,1B,2) boundary (Internal) material Effectiveness 10 20
' Inspection
65 Tank (DO-TK- Pressure Steel Fuel oil Loss of Fuel Ol VIIL.H1- 3.3.1- B
1A,1B,2) boundary (Internal) material Chemistry 10 20
Air-indoor External
66 Izn1kéliz)§)-TK- Ecr)i?]sdl;re Steel uncontrolied lrfaizr?; Surfaces VILI-8 283 1- A
e v (External) Monitoring
g7 | Tank (DO-TK- | Pressure Steel Soil Loss of uned i | imne | 331 | AT 1Bl
1A,1B,2) boundary (External) material Inspection 19
68 Tank (DO-TK- Pressure Steel Air-outdoor Loss Qf Eﬁtr?;;z's VILI-9 3.3.1- C
3A,3B,3C) boundary (Internal) material Monitori ng 58 ~ 0324
} Chemistry
69 Tank (DO-TK- Pressure Steel Fuel oil Loss of Program VIIL.H1- 3.3.1- A
3A,3B,3C) boundary (Internal) material Effectiveness 10 20
) Inspection
70 Tank (DO-TK- | Pressure Steel Fuel oil Loss of Fuel Oil VILH1- 3.31- B
3A,3B,3C) boundary (Internal) material Chemistry 10 20
Air-indoor External
71 giné(g(%g) TK- E;i?wsduare Steel uncontrolled anoastser(i);I Surfaces VilI-8 283 - A
e v (External) Monitoring
Chemistry
. 1 Pressure Stainless Fuel oil Loss of Program 3.3.1-
2 Tubing boundary Steel (Internal) material Effectiveness VILH1-6 32 A
Inspection
Page 3.3-214 January-2040

|[Amendment 25|




Columbia Generating Station
License Renewal Application
Technical Information

‘&I

Insert new rows 81 through 86 for Table
3.3.2-18 as shown on page 3.3-215a

Aging Management Review Results

Page 3.3-215

—danuary-2640—

|[Amendment 1

|_=
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Table 3.3.2-18 Aging Management Review Results — Diesel Fuel Oil System
. ] NUREG-
Aging Effect Aging
I:z)w ComTpo:ent F'nntgggf\?S) Material Environment Requiring Management Vo}gg:e 2 ;rlatzl:; Notes
) yp u Management Program Item
. Pressure Stainless Fuel oil Loss of Fuel Oil 3.3.1-
73 Tubing boundary Steel (Internal) material Chemistry ViLH1-6 32 B
. Air-indoor '
74 | Tubing pressure | Swinless | uncontrolled | None None viLg1s | 331 A
Yy (External)
Chemistry
Pressure Fuel oil Loss of Program VIIL.H1- 3.3.1-
75 Valve Body boundary Steel (internal) material Effectiveness 10 20 A
Inspection
Pressure Fuel oil Loss of Fuel Oil VI.H1- 3.3.1-
76 Valve Body boundary »Steel (Internal) material Chemistry 10 20 B
Air-indoor External 0331
77 | ValveBody | [reSSUre Steel uncontrolled | -0 o Surfaces vikg | 331 A
oundary (External) Monitoring <
Chemistry
Structural Fuel oil Loss of Program VIILH1- 3.3.1-
8 Valve Body integrity Steel (Internal) material Effectiveness 10 20 A
‘Inspection
Structural Fuel oil Loss of Fuel Ol VILH1- 3.3.1-
79 Valve Body integrity Steel (Internat) material Chemistry 10 20 B
. . External
Structural Air-outdoor Loss of 3.3.1-
80 Valve Body . ! Steel ; Surfaces VILI-9 A\/
integrity (External) material Monitoring 58



Columbia Generating Stafion

" License Renewal Application

Technical Information

Table 3.3.2-22 Aging Management Review Results —Fire Protection System
. : NUREG-
Aging Effect Aging
F:l%w Co¢po:ent FLnntiggg?s) Material Environment Requiring Management Vllal?r:le ;I' Iatle)zlr‘:\ Notes
: yp - Management Program
2 Item
Air-indoor External
65 Orifice Egi?‘zge Steel uncontrolied Irfaiirci);l Surfaces VILI-8 283 1- A
ry (External) Monitoring
) ) Stainless Raw water Loss of . 3.3.1-
66 Orifice Throttling Steel (Internal) material Fire Water VI.G-19 69 A
Air-indoor External
67 Orifice Throttling Steel uncontrolled anoaStZ:i); Surfaces VII.I-8 283'1- O3C02
: (Internal) Monitoring
Air-indoor External
68 Piping Egiizlge ﬁgﬁy Cast uncontrolled anoasin? ;I Surfaces Vil.l-8 283 1- 0:,%2
Y (Internal) Monitoring
- Pressure Gray Cast Raw water Loss of , 3.3.1-
69 Piping boundary Iron (Internal) material Fire Water VILG-24 | g A
’ Selective
o Pressure Gray Cast Raw water Loss of ' 3.3.1-
70 Piping ; Leaching VII.G-14 A
bounc!ary Iron (Internal) material Inspection 85
Air-indoor External
71 Piping Ereifjt;re ﬁ;iy Cast uncontrolled anoz-zstZr(i);I Surfaces VIL.I-8 2'83‘1- A
ounaary (External) Monitoring <]
; External
- Pressure Gray Cast Air-outdoor Loss of 3.3.1-
72 | Piping A : Surfaces VILI-9 A /
boundary Iron (External) material Monitoring 58
Aging Management Review Results Page 3.3-242 Jandary-2019

|[Amendment 25 |
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Aging Management Review Results —Fire Protection System

Table 3.3.2-22
. . NUREG-
Aging Effect Aging
l:&w Co?pozent FL":iEgﬁ?s) Material Environment Requiring Management Vlﬁ?;e ;I' Ttgl:m Notes
) yp Management Program 2 Item
. . Buried Piping
. Pressure Gray Cast Soil Loss of 3.3.1-
73 Piping ; and Tanks VI.G-25 A
boundary iron (External) material Inspection 19
. ’ Selective
- Pressure Gray Cast Soil .| Loss of ' 3.3.1-
74 Piping X Leaching VII.G-15 A
boundary Iron (External) material Inspection 85
75 | Piping Pressure Polymer Raw water | ;0 None N/A N/A F
boundary y (Internal)
76 | Piping Pressure Polymer Sol None Nenes NIA N/A F
boundary (External) 7§ <
- Pressure Stainless Raw water Loss of . 3.3.1-
77 Piping boundary Steel (Internal) material Fire Watgr VILG-19 69 A
. . Air-indoor
- Pressure Stainless 3.3.1-
78 Piping uncontrolled | None None ViL.J-15 A
boundary Steel (External) 94
Air-indoor External
79 | Piping Egiizl;re Steel uncontrolled r%‘nc;stz:i);l Surfaces VIi.I-8 283 - 0 3%2
v (Internal) Monitoring
. External
- Pressure Air-outdoor Loss of 3.3.1- Cc
80 Piping Steel X Surfaces VIL.I-9
boundary (Internal) material Monitoring 58 0324
Aging Management Review Results Page 3.3-243 Buried Pi;l)ing and January-2040=

Tanks Inspection

|[Amendment 25 |
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|0331 |

Table 3.3.2-22 Aging Management Review Results —Fire Protection System
. X NUREG-
X Aging Effect Aging
T&w Co?pogent F:Jnr:gggﬁ?s) Material Environment Requiring Management Vl?:r:me ;I' ?:;':1 Notes
’ yp : Management Program
2 ltem
; External
- Pressure Air-outdoor Loss of 3.31-
81 Piping Steel X Surfaces VIiL.I-9 A
boundary (External) material Monitoring 58 <
Piping Pressure Air-outdoor Loss of Diesel-Driven 3.3.1- E
82 (exhaust) boundéry Steel (Internat) material Fire Pu_mps ViI.H2-2 18 ' 0322
Inspection
o Pressure Fuel oil Loss of . . 3.31-
83 Piping boundary Steel (Internal) material Fire Protection | VII.G-21 64 B
- Pressure Fuel oil Loss of Fuel Oil 3.3.1-
84 Piping boundary Steel (Internal) material Chemistry ViLLG-21 64 B
. Pressure Lubricating Loss of Lubricating Oil 3.3.1-
85 Piping boundary Steel oil (Internal) material Analysis Vil.G-22 14 A
- Pressure Lubricating Loss of Lubricating Oil 3.3.1-
86 Piping boundary Steel oil (Internal) material Inspection VLG22 14 A
- Pressure Raw water Loss of . 3.3.1-
87 Piping | boundary Steel (Internal) material Fire Water VIL.G-24 68 A
Air-indoor External
. Pressure Loss of 3.3.1-
88 Piping Steel uncontrolled , Surfaces VII.1-8 A
boundary (External) material Monitoring 58 <7
Aging Management Review Results Page 3.3-244 January2040

|Amendment 25 |




Columbia Generating Station
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Technical Information

Table 3.3.2-22 Aging Management Review Results —~Fire Protection System
. . NUREG-
Aging Effect Aging
I:lc;w Co?pogent FL":gggﬁ?s) Material Environment Requiring Management v;ﬁ?r:]e ;I' ?tzl::\ Notes
) yp Management Program
2 ltem
Selective

Pressure Gray Cast Raw water Loss of X 3.3.1-
169 | Valve Body ; Leaching VII.G-14 A

boundary fron (Internal) material Inspection 85

Air-indbor External
170 | Valve Body E:Jisdire ﬁgiy Cast uncontrolled ;oastz:i);l Surfaces VIil.1-8 2.83.1- A
a4 _ (External) Monitoring <

Pressure Stainless Raw water Loss of - 3.3.1-

171 | Valve Body boundary Steel (Internal) material Fire Water VILG-18 | gq A
. Air-indoor
172 | Valve Body Ecr)ii?are gzzgless uncontrolled | None None VILJ-15 343'1' A
ry (Extemal)
Air-indoor External

Pressure Loss of 3.3.1- C
173 | Valve Body Steel uncontrolled ; Surfaces VI.1-8

boundary (Internal) material Monitoring 58 0302
174 | Valve Body Pressure Steel Air-outdoor | Loss of [E)ii;eesglcj[rjnr;vsen ) Vil | 331 E

.| (exhaust) boundary (Internal) material Inspection 18 0322

Pressure Fuel oil Loss of . . 3.3.1-
175 | Vaive Body boundary Steel (Internal) material Fire Protection | VII.G-21 64 B

Pressure Fuel oil Loss of Fuel Qil 3.3.1-
176 | Valve Body boundary Steel (Internal) material Chemistry \_/”'G'21 64 B

Aging Management Review Results Page 3.3-255 Jandary-2040

|[Amendment 25 |
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Columbia Generating Station
License Renewal Application

Technical Information

Table 3.3.2-22

Aging Management Review Results —Fire Protection System

. . NUREG-
Aging Effect Aging
T&w Corprpo:ent F:Jnr:sagﬁfs) Material Environment Requiring Management Vl?:r:le ;I' ?t?:‘ Notes
) yp Management Program
2 ltem
Pressure Raw water Loss of . 3.3.1-
177 | Valve Body boundary Steel (Internal) material Fire Water VI.G-24 68 A
‘ ' Air-indoor External
178 | Valve Body Pressue Steel uncontrolled | 225 O Surfaces VILI-8 293'1' A
Y (External) Monitoring &
. External
Pressure Air-outdoor Loss of 3.3.1-
179 | Valve Body boundary Steel (External) material '\SAurf:_:\ce_s VILI-9 58 A/
. onitoring
. Buried Piping
Pressure Soil Loss of 3.3.1-
180 Valve Body boundary Steel (External) material ?nd Tapks VII.G-25 19 A
: nspection
Insert A from Pages 3.3-256a-f
Aging Management Review Results Page 3.3-256 _Jandary-2010

|Amendment 2<—
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License Renewal Application
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Table 3.3.2-36 Aging Management Review Results — Radwaste Building HVAC Systems
. . NUREG-
Aging Effect Aging
T\ﬁ)w Con;_sg:ent FLnr:g:gz?s) Material Environment Requiring Management Vlﬁ?rle T?tglr?n Notes
Management Program 2 Item
Air-indoor External .
92 Valve Body I?] ttgxcrti?ral ' uncontrolled ;05[;?; Surfaces VIiLI-8 283'1 i A
‘ gnty (External) Monitoring
. External
Structural Condensation | Loss of 3.3.1-
93 Valve Body integrity (External) material f/ll:)ﬁ?[g?iig Vit 58 A
Insert new rows 94
through 99 for
Table 3.3.2-36 as
shown on page
3.3-328a
<\‘ Insert new rows
100 through 101
Insert new rows for Table 3.3.2-36
102 and 103 for as shown on page
Table 3.3.2-36 as 3.3-328b
shown on page
3.3-328c
Aging Management Review Results Page 3.3-328 Emendmsnm *: > Januany-2010

\—{Amendment-}l |




Columbia Generating Station
License Renewal Application
Technical Information

Table 3.3.2-36

Aging Management Review Results — Radwaste Building HVAC Systems

. . NUREG-
Aging Effect - Aging
'ﬁ:’w Cor;\_po:ent F:Jnrrsrigf\?s) Material Environment Requiring Management Vllst?r:\e Titl:‘1 Notes
) yp Management Program 2 Item
- Pressure Air-outdoor Loss of External Surfaces C
102 | Piping boundary Steel (Internal) material Monitoring ViL1-9 3.3.1-58 0324
- Pressure Air-outdoor Loss of External Surfaces A
103 | Piping boundary Steel (External) material Monitoring VILI-9 3.3.1-58 0331

Aging Management Review Results

Page 3.3-328¢

Amendment 25
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Table 3.3.2-42 Aging Management Review Results — Standby Service Water System
. . - NUREG-
Aging Effect Aging
F:::)w Corgpo:ent FL";ﬁEgﬁ?s) Material Environment Requiring Management Vllat?rle Tlatglr?'n1 Notes
) yp Management Program
2 ltem
, Structural Stainless Raw water Loss of Open-Cycle 3.3.1-
42 Orifice integrity Steel (Internal) material Cooling Water VILC1-15 79 B
. Structural Stainless Air-outdoor
43 Orifice integrity Steel (External) None None N/A N/A G
- . Stainless Raw water Loss of Open-Cycle 3.3.1-
44 Orifice Throttling Steel (Internal) material Cooling Water VILC1-15 79 B
o . Raw water Loss of Open-Cycle A 3.3.1-
45 Orifice Throttling Steel (Internal) material Cooling Water VIL.C1-18 76 B
- - Air-indoor )
o Pressure Stainless 3.3.1- A
46 Piping boundary Steel uncontrolled | None None VII.J-15 94 0306
. (Internal)
- Pressure Stainless Air-outdoor
47 - | Piping boundary Steel (Internal) »None None N/A N/A G
- Pressure Stainless Raw water Loss of Open-Cycle 3.31-
48 Piping boundary Steel (Internal) material Cooling Water VILC1-15 79 B
. Air-indoor
49 | Piping pressire uantess uncontrolled | None None viLg1s | 331 A
ry (External) <
- Pressure Stainless Air-outdoor
50 Piping boundary Steel (External) None None N/A N/A G /
Aging Management Review Results Januar-2040

Page 3.3-383

[Amendment 25|
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Columbia Generating Station
License Renewal Application
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Table 3.3.2-42 Aging Managerhent Review Results — Standby Service Water System
~ . . NUREG-
N Aging Effect Aging
'E%w Co:prpo:ent F:lnrfce:::gﬁ((js) Material Environment Requiring Management Vllst?rle T?tzlrf:\1 Notes
’ yp Management Program
2 Item
51 Piping Pressure Stainless Condensation | Loss qf gﬁtrcfearrgzls VILE2-1 3.3.1- E 5—|0331
boundary Steel (External) material Monitoring 27 < :
Air-indoor External
52 Piping Egi?:ge Steel uncontrolled rhzstser?gl Surfaces VIL.I-8 2.83'1_ : 03?02
Y (Internai) Monitoring
: External
L Pressure Air-outdoor Loss of 3.3.1- C
53 Piping Steel X Surfaces VILI-9
boundary (Internal) material Monitoring 58 0324
- Pressure Raw water Loss of Open-Cycle 3.3.1-
54 Piping boundary Steel (Internal) material Cooling Water VILC1-19 76 B
Pressure Air-indoor Loss of External 331- -0331
55 Piping Steel uncontrolled ; Surfaces VIL.I-8 o A
boundary . (External) material Monitoring 58 <
. External
. Pressure Air-outdoor Loss of 3.3.1-
56 Piping Steel ; Surfaces VILI-9 A
boundary (External) material Monitoring 58 /
. External
- Pressure Condensation | Loss of 3.31-
57 Piping Steel : Surfaces Vil.I-11 A/
boundary (External) material Monitoring 58
. Pressure Raw water Loss of Open-Cycle 3.31-
58 Piping boundary Steel (External) material Cooling Water VIL.C1-19 76 B
. Buried Piping
- Pressure Soil Loss of 3.31-
59 Piping Steel ; and Tanks VII.C1-18 A
boundary (External) material Inspection 19
Aging Management Review Results Page 3.3-384 Jandary-2019

|Amendment 25 |
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Technical Information

Table 3.3.2-42 Aging Management Review Results - Standby Service Water System
. . NUREG-
Aging Effect Aging
'}&w Co?po:ent Flun':gggﬁ?s) Material Environment Requiring Management Vllsl?r:le T?:;';" Notes
) yp Management Program
2 ltem
Pressure Stainless Raw water Loss of Open-Cycle 3.3.1-
9 Valve Body boundary Steel (Internal) material Cooling Water MIL.C1-15 79 B
. Air-indoor
Pressure Stainless - 3.3.1-
97 Valve Body uncontrolled | None None VII.J-15 A
boundary Steel (External) 94 <
Pressure Stainless Air-outdoor
98 Valve Body boundary Steel (External) None None N/A N/A G /
. : External
' Pressure Stainless Condensation | Loss of 3.3.1-
99 Valve Body boundary Steel (External) material S“”?Ce.s ViI.F2-1 27 E J
Monitoring
. External
Pressure Air-outdoor Loss of 3.3.1- C
100 | Valve Body boundary Steel (Internal) material '\Sﬂurf.ace.s ViLE9 58 0324
: onitoring
Pressure Raw water Loss of Open-CycIe 3.3.1-
101 Valve Body boundary Steel (Internal) material Cooling Water VIL.C1-19 76 B
Air-indoor External
102 | Valve Body E;i?\sdl:are Steel uncontrolled Ir}OaStZr(i); Surfaces VIL.1-8 2'83‘1- A
' ry (External) Monitoring <
, External '
Pressure Air-outdoor Loss of 3.3.1-
103 | Valve Body Steel ; Surfaces VILI-9
boundary (External) material Monitoring 58 A/
. External
Pressure Condensation | Loss of 3.3.1-
104 Valve Body Steel - Surfaces VilLI-11 A
boundary (External) material Monitoring 58
Aging Management Review Results Page 3.3-389 [ ) 946%&5&20—1—9
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Table 3.3.2-42

Aging Management Review Results — Standby Service Water System

. . NUREG-
Aging Effect Aging :
T&w Co?ponent F'":i;g:d. Material Environment Requiring Management Vlﬁ?':‘e T‘?@? Notes
’ ype u {s) Management Program _ 2 ltem -
: : Air<indoor
Structural Stainless 3.3.1- A
105 | valve Bgdy integrity Steel xrngr:}t;?led None Nene VI.J-15 94 0306
, Structural Stainless Raw water Loss of Open-Cycle - 3.8.1-
106 Valve Body “integrity Steel (Internal) material Cooling Water VILC1-15 79 8
. Air-indoor ;
107 | Valve Body Structural | Stainless uncontrolied | None None viL-is | 331 A
integrity Steel (External) 94
Air-indoor External ,
108 Valve Body :‘:’1 tt:;"c:i?ral Steel uncontrolled Ir-nc:tsér(i); Surfaces Viti-8 ‘2'83’-1' 03%2
grity (Internal) Monitoring
Structural Raw water Loss of’ Open-Cycle ' 3.3.1-
109 Vaive Body integrity Steel (Internal) material Cooling Water VILC1-19 76 B
Air-indoor External
110 Valve Body ittrgcrtiltjral Steel uncontrolled ‘r_noaiz:i);l Surfaces Vil-8 283'1° A
gty (External) il Monitoring <
T
Add new rows 111 Insert new row
through 116 shown 117 shown on
on page 3.3-390a |Page 3.3-390b
Aging Management Review Results Page 3.3-390 ~JENTANY 200

Amendment 4.3\

0331



Columbia Generating Station
License Renewal Application
Technical Information

Table 3.3.2-43 Aging Management Review Results — Tower Makeup Water System
- . . NUREG-
Tl%v.v Cow;)::ent Flunr:gzgﬁ?s) Material Environment Alg::ﬂliErgZCt Marg%;:r?wnt Vllsl?l':le Tlatgl:‘1 Notes
. Management Program 2 Item
o |one |Pesswe | Samess \Ravwer |Lowed o |Qmoe wiois |30V | e
; . External
N fomes |emre e | Coesston|lmel |sweees w37 e
R [oe | Twoung | Somess \Ravwser Lol |Qemowe, |wicis 30T | e
W [peng |PEsmre feew |Rave Lol (Qemoice wicis | 327 | e
14 | Piping Egii%‘g; Steel Proontaled Loss of gztrzlg:ls vikg | ot Ay
(External) Monitoring
A - T Y
16 | Piping bomdary | Stee gxrt‘gfn”:l;’ﬁm Loss of 5@%:%%}9 ikt | 331 O//
T T o S ol o N e W VR O I
‘ . Buried Pipi
o g (P se R [ [T wicws | 30T 4
Aging Management Review Results Page 3.3-392 January-2040

|Amendment 25 |
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Columbia Generating Station
License Renewal Application
Technical Information

Table 3.3.2-43 Aging Management Review Results — Tower Makeup Water System
. . NUREG-
Aging Effect Aging
F;l%w Con;_po:ent FL";ﬁEgﬁ?s) Material Environment Requiring Management Vlﬁ?r:w Tlatgl:;1 Notes
: yp Management Program
2 ltem -
Strainer e Raw water Loss of ' Open-Cycle 3.3.1-
28 (screen) Filtration Steel (Externat) material Cooling Water V”'(_;M 9 76 B
. Pressure Raw water Loss of Open-Cycle 3.31-
29 Strainer (body) boundary Steel (Internal) material Cooling Water VILLC1-19 76 B
; External
. Pressure Condensation | Loss of 3.3.1-
30 Strainer (body) Steel ; Surfaces VILI-11 A
boundaw . (External) material Monitoring 58
. Pressure Stainless Raw water Loss of Open-Cycle 3.3.1-
31 Tubing boundary Steel (Internal) material Cooling Water VILC1-15 79 B
. Air-indoor
32 | Tubing pressure Suainiess uncontrolled | None None viLo-ts | 53 A
ry (External)
. . : External
. Pressure Stainless Condensation | Loss of 3.31-
33 Tubing ; Surfaces VII.F2-1 E
boundary Steel (External) material Monitoring 27
Pressure Gray Cast Raw water Loss of Open-Cycle 3.3.1-
34 Valve Body boundary Iron (Internal) material Cooling Water VIL.C1-19 76 B
Selective
Pressure Gray Cast Raw water Loss of . 3.3.1-
35 Valve Body ; Leaching VIL.C1-11 A
boundary Iron (Internal) material Inspection 85
Air-indoor External
36 | Valve Body pressure oray Cast | ncontrolied r';faizr‘i’;l Surfaces VILI-8 2'83'1' A
Yy (External) Monitoring <
Aging Management Review Results Page 3.3-394 —> January 2010

' [
|[Amendment 25 |
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Columbia Generating Station
License Renewal Application
Technical Information

Table 3.3.2-43 Aging Management Review Resuilts — Tower Makeup Water System
. . NUREG-
Aging Effect Aging
Ii‘c:)w Co?po:ent FLnr:EEgi?s) Material Environment Requiring Management Vlﬁ?r:le Ti’t?;1 Notes
) yp Management Program
2 ltem
Pressure Raw water Loss of Open-Cycle 3.3.1-
37 Valve Body boundary Steel (Internal) material Cooling Water VILC1-19 76 B
Air-indoor External
Pressure Loss of 3.31-
38 Valve Body Steel uncontrolled ; Surfaces VIII-8 A
boundary (External) material Monitoring 58 <
. : External
Pressure Air-outdoor Loss of 3.3.1-
39 Valve Body Steel ; Surfaces VII.1-9 A
boundary (External) material Monitoring 58 /
. External
Pressure Condensation | Loss of 3.3.1-
40 Valve Body boundary Steel (External) material Surfaces VILI-11 58 ' Al/
Monitoring

Insert new rows 41
through 44 for
Table 3.3.2-43 as
shown on page

3.3-395a

Aging Management Review Results

Page 3.3-395

January 2610

Amendment + <1 1757]
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Columbia Generating Station
License Renewal Application
Technical Information

~ insert A to LRA Page 3.3-400

0325 | The material is not aluminum alloy > 12% Zinc or 6% Magnesium, which is required for the mechanism of cracking due to stress
corrosion cracking to be applicable.

0326 | Based on a review of recent operating experience, the bottom portion of the air-handling unit housings for WMA-AH-51A/B are
evaluated as exposed to an intemal environment of condensation.

0327 | No aging effects requiring management have been identified. However, for all brass (copper alloy > 15% Zn) spray nozzles that are
'in the scope of license renewal, the Fire Water Program is credited to provide confirmation of the absence of significant aging
effects during the period of extended operation.

0328 No aging effects requiring management have been identified. However, the Fire Protection Program is
credited to provide confirmation of the absence of significant aging effects for the halon and carbon dioxide
suppression systems during the period of extended operation.

Based on plant-specific operating experience, loss of material due to wear is an aging effect requiring
0329 |management for flexible connections in the HVAC systems. The Flexible Connection Inspection Program
is credited for aging management for loss of material due to wear of the subject flexible connections in the
HVAC systems.
7\ <
. 1

No applicable aging effects have been identified for concrete or polymer piping exposed to soil. However,

0330 |the Buried Piping and Tanks Inspection Program is credited with confirming the absence of significant
aging effects during the period of extended operation.
For steel components located underground in outdoor vaults, valve pits and guard pipes, the Buried Piping

0331 and Tanks Inspection Program is also credited with managing loss of material. For stainless steel
components located underground in outdoor vaults or valve pits, the Buried Piping and Tanks Inspection
Program manages the effects of loss of material by ensuring that degradation is not occurring.

Aging Management Review Results Page 3.3-400a

Mﬁ
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Columbia Generating Station
License Renewal Application
Technical Information

Replace Section A.1.2.5 with | —
Insert D from Page A-9b.

The Bolting Integrity Program is a combination of existing activities that, in conjunction
with other credited programs, address the management of aging for the bolting of
mechanical components and structural connections within the scope of license renewal.
The Bolting Integrity Program relies on manufacturer and vendor information and
industry recommendations for the proper selection, assembly, and maintenance of
bolting for pressure-retaining closures and structural connections. The Bolting Integrity
Program includes, through the Inservice Inspection (ISI) Program, Inservice Inspection
(IS1) Program — IWF, Structures Monitoring Program, and External Surfaces Monitoring
Program, the periodic inspection of bolting for indications of degradation such as \J
leakage, loss of material due to corrosion, loss of pre-load, and cracking due to stress
CoTEShMEracRNY (STE T and tatiyud.

A1.24 Bolting Integrity Program

Replace deleted text with
Insert A on page A-9a

A1.25 Buried Piping and Tanks Inspection Program

buned_enwgnmem Buried P|p|ng and Tanks Inspection Program is a combination
of a mitigation program (consisti rotective coatings) and a condition monitoring

program (consisting of visual inspections). Insert B from page A-Qa [

An inspection of buried piping will be performed within the 10-year period prior to
entering the period of extended operation. An additional inspection of buried piping will
be performed within 10 years after entering the period of extended operation.

The Buried Piping and Tanks Inspection Program is an existing program that requires

enhancement prior to the period of extended operation.
insert Cirampage A9

A1.2.6 BWR Feedwater Nozzle Program

The BWR Feedwater Nozzle Program is an existing program .that manages cracking
due to stress corrosion cracking and intergranular attack (SCC/IGA) and flaw growth of
the feedwater nozzles. The BWR Feedwater Nozzle Program is in accordance with
ASME Section XI and NRC augmented requirements.

The BWR Feedwater Nozzle' Program consists of: (a) enhanced inservice inspection in
accordance with the requirements of the ASME Boiler and Pressure Vessel Code,
Section Xl, Subsection IWB, Table IWB 2500-1 (2001 edition including the 2002 and
2003 Addenda) and the recommendations of General Electric report NE-523-A71-0594-
A [Reference A.1.4-1], and (b) system modifications, as described in FSAR Section
5.3.3.1.4.5, to mitigate cracking. The program specifies per|od|c ultrasonic inspection of
critical regions of the feedwater nozzles.

Final Safety Analysis Report Supplement Page A-9 ~Jaruary 2610~
Amendment)/45$_7,’
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Ihe—p;egram—a#;e—manages—me—eﬁeets.—e#

Replace Inserts A, B and C to LRA Section
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Columbia Generating Station
License Renewal Application
Technical Information

Insert D to LRA Section A.1.2.5

A1.25 Buried Piping and Tanks Inspection Program

The Buried Piping and Tanks Inspection Program manages the effects of loss of
material due to corrosion on the external surfaces of metallic piping and tanks that are
buried or underground. The program also manages the effects of cracking, loss of
material (and loss of pre-load) for bolting that is buried. In addition, the program also
verifies that aging degradation is not occurring for concrete and polymer piping that is
buried.

The Buried Piping and Tanks Inspection Program is a combination of a mitigation
program (consisting of protective coatings, cathodic protection, and backfill quality) and
a condition monitoring program (consisting of electrochemical verification -of cathodic
protection, confirmation of backfill quality, visual inspections of pipe or tank external
surfaces, and non-destructive evaluation of pipe or tank wall thickness as needed).

Inspections of buried and underground piping and buried tanks will be performed within
the 10-year period prior to entering the period of extended operation. Additional
inspections of buried and underground piping and buried tanks will be performed within
10 years after entering the period of extended operation, and in each 10 year period
thereafter.

The Buried Piping and Tanks Inspection Program is an existing program that requires
enhancement prior to the period of extended operation

Final Safety Analysis Report Supplement Page A-9b Amendment 25



Replace Item Number 5, as previously
amended, with Insert C to LRA Table
A-1 Item Number 5 on Pages A-43b-e.

Colum
Licens

bia Generating Station
e Renewal Application
Technical Information

/
Table A-1
Columbia License Renewal Commitments
ESAR Enhancement
] Supplement or
itert Number Commitment :
Location implementation
(LRA App. A) Schedule

5] Buried Piping The Buried Piping and Tanks Inspection Program is an exjsting A1.25 Enhancement
and Tanks program that will be continued for the period of extended operation, prior to the period
Inspection with the following enhancements: of extended
Program o Revise the site program document to include the buried portions operation.

of the Radwaste Building Outside Air (WOA) piping. < , Then ongoing.
o Require that an inspection of a representative sample of buried ““l

piping be performed within the 10-year period prior to entering the | [Add Insert A

period of extended operation (i.e., between year 30 and .year 40). from page
e Require an additional inspecticn of a representative sample o A~'433

buriea\piping be performed within 10 years after entering the

IR period of extended operation (i.e., between year 40 and year 50). L\ .

6) BWR The BWR F¥ et iSting~pto W Ongoing
Feedwater be chntinués§-Hgrt ~__Add insert B from
Nozzle
Program and below grade | \} Page A-43a

[ . ) D D N P N
17) BWR The B engtrations Program is an existing program that will be Al1.27 Ongoing
Penetrations continued for the period of extended operation.
Program
8) BWR Stress The. BWR Stress Corrosion Cracking Program is an existing program A1.28 -Ongoing
Corrosion that will be continued for the period of extended operation.
Cracking '
Program
Final Safety Analysis Report Supplement Page A-43 —Januan-2010—
|[Amendment 46

<t



Replace Inserts A and B to LRA Table A-1 Item
[Number 5 with Insert C to LRA Table A-1 ltem

Columbia Generating Station
fNumber 5 on Pages A-43b-e. . License Renewal Application

Technical Information

“Insert A to LRA Table A-1 ltern Number 5

Revise the site program document to include cracking, loss of material and loss of
pre-load of bolting as aging effects managed by the program.

Revise the site program document to include loss of material of stainless steel piping
and piping components as an aging effect managed by the program,

Iinsert B to LRA Table A-1 ltem, Number 5

+ Revise the site program document to include loss of material of COND System
piping that is below grade and enclosed in guard pipe.

Final Safety Analysis Report Supplement Page A-43a Amendment 4



Columbia Generating Station
License Renewal Application
Technical Information

Insert C to LRA Table A-1 Item Number 5

) Table A-1
Columbia License Renewal Commitments

[ e —

FSAR. Enhancement
. Supplement or
Item Number Commitment P
: Location Implementation
(LRA App. A) Schedule
- . __ _ |
5) Buried Piping The Buried Piping and Tanks Inspection Program is an existing A1.25 Enhancement
and Tanks program that will be continued for the period of extended oper ation, prior to the period
Inspection with the following enhancements: _ of extended
Program ¢ Revise the site program document to include: operation.

o cracking, loss of material and loss of pre-load of bolting as Then ongoing.

aging effects managed by the program.

o loss of material for (buried) stainless steel piping and piping
components as an aging effect m anaged by the program.

o components that are located underground (below grade) in
-areas, such as outdoor vaults, valve pits and inside guard
pipes where access for inspection is restricted.

o buried concrete and polymeric (PVC) piping to confirm the
absence of significant aging effects.

» Revise the site program document to:

o Confirm (prior to the period of extended operation) that all
portions of buried piping and components, except for the
Diesel Fuel Oil System, in the scope of license renewal are
provided with cathodic protection through the period of
extended operation.

Final Safety Analysis Report Supplement Page A-43b ' Amendment 25



Columbia Generating Station
License Renewal Application
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Table A-1
| Columbia License Renewal Commitments
» FSAR Enhancement
. Supplement or
Item Number | Commitment Location

Implementation

(LRA App. A) Schedule
' o Ensure that cathodic protection is operable at least 90% of

the time between inspections during the period of extended
operation.

o Ensure that deviations from cathodic protection criteria are
less than 90 days duration during the period of extended
operation.

¢ Revise the site program document to:

o require that inspection of a representative sample of each
buried and underground piping material and buried tank be
performed within the 10-year period prior to entering the
period of extended operation (i.e., between year 30 and end
of year 40) and in each 10 year interval of the period of
extended operation (i.e., between year 40 and year 50, and
again between year 50 and year 60) per the following table:

Number or Percentage of Inspections
Material / Location (per 10-Year interval through end of
(buried or the period of extended operation)
underground) Code-Class/Safety- Hazmat
Related/Other
Polymer / Buried 1 -
Concrete / Buried 1 -
Stainless Steel / Buried 1 -
Steel / Buried 1 2%
Stainless Steel / 1 -

Final Safety Analysis Report Supplement Page A-43c Amendment 25



Columbia Generating Station
License Renewal Application

Technical Information

Item Number

Table A-1
Columbia License Renewal Commitments

Commitment

Steel / Underground 2 2%
Steel Tank / Buried 1 -

require appropriate tactile (e.g., manual) examination of
buried polymeric (PVC) components to supplement visual
inspections for confirmation that significant aging effects are
not occurring.

require wall thickness measurement by a non-destructive
examination technique such as ultrasonic testing (UT) and
results documented for further evaluation, if loss of material
has been detected.

require confirmation that backfill is acceptable with regards to
degradation of pipe coatings, and thereby, meets the
objectives of NACE SP0169-2007.

inciude collection of ftrending information on cathodic
protection system effectiveness (e.g., potential difference and
current measurements) and adjustment of the program as
needed based on the results. -

include trending of the external surface condition or coating
condition of buried and underground piping, piping
components and buried tanks and adjustment of the program
as needed based on the resul ts.

Revise the site program document for acceptance criteria

associated with the inspections:

FSAR Enhancement

Supplement

Location

(LRA App. A) Schedule
Underground '

or
Implementation

Final Safety Analysis Report Supplement

Page A-43d

Amendment 25



Columbia Generating Station
License Renewal Application
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Table A-1
Columbia License Renewal Commitments

FSAR . Enhancement
. . Supplement or
Item Number Commitment Location

Implementation

(LRA App. A) Schedule
o Criteria for soil-to-pipe potential as listed in NACE Standard

SP0169-2007

o Backfill is acceptable with regards to degradation of pipe
external coatings and, thereby, meets the objectives of NACE
Standard SP0169-2007

o For coated piping or tanks, either no evidence of coating
degradation or the type and extent of coating degradation
determined to be insignificant as evaluated by an individual
with the qualifications to evaluate coati ngs.

o If coated or uncoated metallic piping show evidence of
corrosion, the remaining wall thickness in the affected area is
determined. to ensure that the minimum wall thickness is
maintained.

o Cracking or blistering of polymeric (PVC) piping is evaluated.

o Concrete piping may exhibit minor cracking and spalling
provided there is no evidence of leakage or exposed rebar or
reinforcing “hoop” bands.

Final Safety Analysis Report Supplement Page A-43e Amendment 25
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Table B-2
Consistency of Columbia Aging Management Programs with NUREG-1801

Consistent

- .| Consistent with
New / with NUREG- NUREG- Plant- Enhancement

Existing 1801 1801 with Specific Required

Exceptions

Aboveground Steel
Tanks Inspection New - Yes -- -
Section B.2.1

Air Quality Sampling
Program Existing L - Yes --
Section B.2.2

Appendix J Program
Section B.2.3

Bolting Integrity
Program Existing : -- Yes - -
Section B.2.4

Buried Piping and [E

Tanks Inspection e .
Program Existing Yes - - Yes

Section B.2.5

BWR Feedwater
Nozzle Program Existing Yes - - -
Section B.2.6

BWR Penetrations
Program Existing Yes - - -
Section B.2.7

BWR Stress
Corrosion Cracking
Program

Section B.2.8

BWR Vessel ID
Attachment Welds
Program

Section B.2.9

Program Name

Existing Yes - - -

Existing Yes . . .

Existing Yes -- - -

Aging Management Programs Page B-19 o JanAuary-2040
[Amendment 25|




Columbia Generating Station
License Renewal Application
Technical Information

B.2.5 Buried Piping and Tanks Inspection Program
Replace Program Description, including Inserts A and C on
Program Descriptio?/_ page B-39a, with Insert E to LRA B.2.5 on Page B-39b.

NUREG-1801 Consistency

The Buried Piping and Tanks Inspection Program is an existing Columbia program that,
with enhancement, will be consistent with the 10 elements of an effective aging
management program as described in NUREG-1801, Section Xi.M34, “Buried Piping
and Tanks Inspection.—”ﬁm as clarified below with an

] exception that applies only and Underaround
Exceptions to NUREG-1801 \ o buried piping and tanks fen 3 |

in the Diesel Fuel Oil

None- System.
equired Enhancements Insert F to LRA Section B.2.5 on Pages B-39b-c. |

Prior to the period of extended operation the enhancements listed below will be
implemented in the identified program element:

e Scope of Program —

Insert G to LRA
Section B.2.5

on Pages Building-Outside-Ai-0MOA) piping- -
B-39c.k. | é’_’/__—’/’,/—Hnsert H to LRA Section B.2.5 on Pages B-39%k-m.|

<—————{Add Insert B on page B-39a |
K——{4ﬂe}(-:&Ft—D-ir-e4&14;—[3-3\@9—8—;%96} |

Aging Management Programs Page B-39 —Jandary-2640—
}Amendmentk +6_




Columbia Generating Station
- License Renewal Application
Technical Information

Insert B to LRA Section B.2.5, page B-39

Revise the site program document to include cracking, loss of material and loss of pre-
load of bolting as aging effects managed by the program.

Revise the site program document to include loss of material of stainless steel piping
and piping components as an aging effect managed by the program.

Replace with Insert E to LRA

Section B.2.5 on pages B-39b.

Replace with Insert F to LRA

thsor-DtoLRA-SectienB8-2-5-page8-38 <—=1gection B.2.5 on pages B-39b-d.

Aging Management Programs Page B-39a —Amendment-+—

|{Amendment 45 |
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Columbia Generating Station
License Renewal Application
Technical Information

Insert E to LRA Section B.2.5 on page B-39

The Buried Piping and Tanks Inspection Program will manage the effects of loss of
material due to corrosion on the external surfaces of metallic piping and tanks that are
~ buried or underground. The program also manages cracking, loss of material and loss
of pre-load for buried bolting. Additionally, the program will verify that aging degradatlon
is not occurring for buried concrete and polymer piping.

Buried piping and tanks are those whose external surface is in direct contact with soil,
or concrete of a wall penetration below grade. Underground piping and piping
components are also located below grade, but are exposed to air and are contained
within outdoor vaults, valve pits, or guard pipes where access for inspection is
restricted. The Buried Piping and Tanks Inspection Program supplements the External
Surfaces Monitoring Program in such instances.

The Buried Piping and Tanks Inspection Program is a combination of a mitigation
program (consisting of protective coatings, cathodic protection, and backfill quality) and
a condition monitoring program (consisting of electrochemical verification of cathodic
protection, confirmation of backfill quality, visual inspections of pipe or tank external
surfaces, and non-destructive evaluation of pipe or tank wall thicknesses as needed).

Integrity of coatings will be inspected when components are excavated for maintenance
or other reasons. If opportunistic inspections have not occurred between year 30 and
year 38, directed excavation of the requisite sections of buried piping and tanks for the
purpose of inspection will be performed before the end of year 40. Additional
inspections of buried and underground piping and buried tanks will be performed within
10 years of entering the period of extended operation, and in each 10 year period
thereafter.

Insert F to LRA Section B.2.5, page B-39
Program Elements Affected:

o Preventive Actions

Cathodic protection (in accordance with NACE SP0169-2007 or NACE
RP0285-2002) is not, and will not be, provided for Diesel Fuel Oil System piping and
tanks in the scope of license renewal. As described in FSAR Section 9.5.4.3,
regarding Diesel Generator fuel oil piping and tanks, “The overflow lines from the
day tank to the storage tank run underground south of the diesel generator building.
Diesel fuel oil pipe lines extending under the diesel generator building do not receive
full protection from the exterior rectifier-anode system because of the electrical
shielding effect of the ground grid and foundation reinforcing and structural steel.
Since the earth area under the diesel generator building is sheltered and hence
relatively much drier than the earth exterior to this building, no additional cathodic
protection system is provided or required.” FSAR Section 9.5.4.3 further indicates
that the “exterior surfaces of the buried piping and components in the diesel oil
supply system are coated with coal tar enamel. Application of coatings is in strict
accordance with AWWA Specification C203."

Aging Management Programs Page B-39b Amendment 25
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Additionally, at least 2% of the total linear feet of in-scope buried hazmat piping
(containing hazardous materials) will be inspected as part of the Buried Piping and
Tanks Inspection Program prior to the period of extended operation and in each 10-
year interval of the period of extended operation.

There are three diesel fuel oil storage tanks that are buried and in the scope of
license renewal. The material for all of the fuel oil storage tanks is steel. The tanks
are buried in Class 1 backfill beneath the Diesel Generator Building and are subject
to periodic ultrasonic examinations.

As such, the corrosion protection provisions for the diesel oil piping and components
and considerations described in the current licensing basis, with the inspections of
hazmat piping planned as part of the Buried Piping and Tanks Inspection Program,
and periodic ultrasonic examinations of diesel oil storage tanks provide reasonable
assurance that the diesel oil piping and components will continue to perform their
intended function consistent with the CLB through the period of extended operation.

Insert G to LLRA Section B.2.5 on page B-39
Aging Management Program Elements

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

The scope of the Buried Piping and Tanks Inspection Program includes buried
components that are within the scope of license renewal for Columbia. The scope will
also include components within the scope of license renewal for Columbia that are
located underground (below grade) in areas, such as outdoor vaults, valve pits and
inside guard pipes, where access is restricted (See Required Enhancements).

The program is credited for managing loss of material due to crevice, general, and
pitting corrosion and microbiologically influenced corrosion (MIC) for buried steel and
gray cast iron piping components. The program will also be credited for managing
cracking, loss of material (and loss of pre-load) of buried bolting, and for managing loss
of material due to crevice and pitting corrosion and MIC of buried stainless steel piping
and piping components (See Required Enhancements). The buried piping and piping
components within the scope of this program are in the following plant systems:

e Circulating Water System (CW)

¢ Condensate Nuclear System (COND)
 Diesel Fuel Oil System (DO)

¢ Fire Protection System (FP)

o Standby Service Water System (SW)
e Tower Makeup Water System (TMU)

Aging Management Programs Page B-39c¢ -Amendment 25
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¢ Radwaste Building Outside Air System (WOA)

The Buried Piping and Tanks Inspection Program is also credited for managing loss of
material due to general corrosion for buried steel tanks in the following system:

¢ Diesel Fuel Oil System (DO)
o Diesel Fuel Qil Tanks (DO-TK-1A, -1B, -2)

In addition, the Buried Piping and Tanks Inspection Program will be credited for
managing loss of material due to corrosion of metallic components that are located
underground (below grade), in outdoor vaults, valve pits, or inside guard pipes where
access is restricted, and are exposed to air in the following systems (See Required
Enhancements):

e Circulating Water System (CW)

e Condensate Nuclear System (COND)

¢ Diesel Fuel Oil System (DO)

e Fire Protection System (FP)

¢ Standby Service Water System (SW)

o Tower Makeup Water System (TMU)

o Radwaste Building Outside Air System (WOA)

The Buried Piping and Tanks Inspection Program will also be credited with managing
loss of material, cracking and loss of pre-load for the bolting associated with the buried
and underground bolted closures that are within the scope of license renewal for
Columbia (See Required Enhancements). The same inspections for buried and
underground piping would also identify corroded, broken or loose bolting, with any
further considerations addressed by the Bolting Integrity Program.

Furthermore, the Buried Piping and Tanks Inspection Program will also be used to
confirm the absence of significant aging effects that could resuit in a loss of component
intended function during the period of extended operation for buried concrete and
polymeric piping in the following systems (See Required Enhancements):

¢ Circulating Water (CW) — Concrete
e Fire Protection (FP) — Polymer (PVC)
o Preventive Actions

Consistent with standard industry practices, such as described in National Association
of Corrosion Engineers (NACE) Standard Practice SP0169-2007, and in accordance
with plant design specifications, buried metallic piping and tanks are provided with
protective coatings during installation for protection from direct contact with soil. Piping,
and piping components that are located underground, and exposed to air in outdoor

Aging Management Programs Page B-39d Amendment 25
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vaults, valve pits, and guard pipes, are also provided with protective coatings during
installation, as warranted.

Cathodic Protection in accordance with NACE SP0169-2207 and SP0572-2007 is also
provided for buried metallic piping and components in locations determined by a site soil
corrosivity assessment. The equipment used to implement cathodic protection for
Columbia is not qualified in accordance with 10 CFR 50 Appendix B, but the system is
operated so that NACE SP0169-2007 criteria and considerations are met at the
pertinent locations in the systems, with rectifier voltage and current samples checked
every three months, unless justified otherwise, and pipe to soil voltage measurements
taken once a year.

Prior to the period of extended operation, confirmation is required that cathodic
protection is provided for all buried piping and components, except for the Diesel Fuel
Oil System, in the scope of license renewal through the period of extended operation.
This includes buried piping in the Radwaste Building HVAC System (WOA) that. is
currently not protected or only partially protected. Enhancement is also required prior to
the period of extended operation to ensure that cathodic protection is operable for at
- least 90% of the time between inspections through the period of extended operation and
that the duration of deviations from cathodic protection criteria through the period of
extended operation is less than 90 days (See Required Enhancements above).

As described in FSAR Section 9.5.4.3, regarding Diesel Generator fuel oil piping and
tanks, “The overflow lines from the day tank to the storage tank run underground south
of the diesel generator building. Diesel ail pipe lines extending under the diesel
generator building do not receive full protection from the exterior rectifier-anode system
because of the electrical shielding effect of the ground grid and foundation reinforcing
and structural steel. Since the earth area under the diesel generator building is
sheltered and hence relatively much drier than the earth exterior to this building, no
~additional cathodic protection system is provided or required.” Therefore, the buried
diesel generator fuel oil storage tanks (DO-TK-1A, -1B, -2) and piping are not provided
with cathodic protection that is explicitly in accordance with NACE RP0285-2002. See
the Detection of Aging Effects element below.

In addition, soil excavation, backfill and compaction are controlled in accordance with
standard industry practices. Backfill material that has been placed in accordance with
plant procedure and specification is expected to be acceptable with regards to
degradation of buried coatings, and to meet the objectives of NACE SP0169-2007.
Overall, the quality of the backfill is regulated by the gradation of the soil material used
as backfill. Additionally, the procedure requires that all backfill material be free of trash,
roots, organic, frozen or other unsuitable material and bedding material (sand) be
provided around pipes. Backfill material at Columbia is granular soil that is a size less
restrictive than, ASTM D 448-08 size number 67. Also, bedding material at Columbia is
less restrictive than ASTM D 448-08 size number 10. Confirmation of the quality of the -
backfill will be included in the inspections described for the Parameters Monitored or
Inspected and Detection of Aging Effects elements below (See Required
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Enhancements). Flowable backfill material (controlled low strength material) is not used
at Columbia.

Fire mains are installed in accordance with National Fire Protection Association (NFPA)
Standard 24. The system undergoes a periodic flow test in accordance with NFPA 25
as part of the Fire Water Program.

o Parameters Monitored or Inspected

The integrity of coatings for buried piping, piping components and tanks will be visually
inspected when piping is excavated for maintenance or other reasons, or when
excavated for the purpose of inspection. Evidence of damaged coatings or of coating
defects will be documented for further evaluation. In such instances, loss of material or
cracking of bolts will also be monitored by visual inspection of the piping, piping
component, or tank. Wall thickness will be determined by a non-destructive
examination technique such as ultrasonic testing (UT) when evidence of loss of material
has been detected and documented for further evaluation (See Required
Enhancements).

Additionally, the pipe-to-soil voltage and cathodic protection current for buried metallic
piping and piping components are monitored periodically, as described for the
Preventive Actions element above.

The integrity of coatings or exterior surfaces of underground piping and piping
components within the scope of license renewal for Columbia will be visually inspected
when outdoor vaults, valve pits, and guard pipes are opened as described for the
Detection of Aging Effects element (See Required Enhancements).

The quality of backfill material with regards to degradation of piping external coatings
will also be confirmed through visual inspection of the coatings when buried piping is
excavated for maintenance or other reasons, or when excavated for the purpose of
inspection (See Required Enhancements).

Furthermore, the integrity of coatings and visual appearance of the exterior of buried
concrete and polymeric piping that is within the scope of license renewal for Columbia
will be monitored when piping is excavated for maintenance or other reasons, or when
excavated for the purpose of inspection, as described for the Detection of Aging Effects
element below, to confirm the absence of significant aging effects during the period of
extended operation. As warranted, visual inspection of buried polymeric piping that is
within the scope of license renewal for Columbia will be supplemented by the
appropriate tactile (e.g., manual) examination of the PVC. (See Required
Enhancements)

o Detection of Aging Effects

Integrity of coatings will be visually inspected when buried piping, piping components
and tanks in the scope of license renewal for Columbia are excavated for maintenance
or other reasons, or when excavated for direct inspection (if opportunistic inspections
have not occurred). Integrity of coatings or exterior surface conditions of underground
piping and piping components within the scope of license renewal for Columbia will be
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visually inspected when outdoor vaults, valve pits, or guard pipes are opened for
maintenance or other reasons, or when opened for direct |nspect|on (if opportunistic
inspections have not occurred).

There are no tanks within the scope of license renewal for Columbia that are located
underground and are not exposed to soil. Inspections of buried and underground
piping, piping components and buried tanks within the scope of license renewal for
Columbia will be performed in accordance to the following table:

Inspections of Buried Pipe, Underground Pipe, and Buried Tanks
in the Scope of License Renewal for Columbia

. Number or Percentage of Inspections
Material / Location p ti (per 10-Year mterval through end of the period of
(buried or Ar_t:yer:\s(lxe extended operation)?
underground) ctio

Code-Class/Safety-Related/Other ) Hazmat"
Polymer / Buried"® A 1 -
Concrete / Buried - 1 -
Stainless Steel / Buried - 1 ’ -
Steel / Buried D 1 2%
Stainless Steel / _ y _
Underground
Steel / Underground - . 2 2%
Steel Tank / Buried E 1 -

" Preventive actions are categorized as follows (from NUREG-1801, Rev .2, Section XI.M41, as clarified for applicability to

Columbia, unless specific to Columbia):

A. Backfill is in accordance with NACE SP0169-2007, Section 5.2.3, and meets American Society of Tests and Materials
(ASTM) D 448-08 size number 67 within 6 inches of buried piping.

Backfill activities and materials at Columbia meet these considerations, and are confirmed during the inspection as
described for the Parameters Monitored or Inspected element above.

B. Backfill is not in accordance with NACE SP0169-2007, Section 5.2.3, or does not meet ASTM D 448-08 5|ze number
67 within 6 inches of buried pipe. {Not referenced)

C. External corrosion control is provided in accordance with NACE SP0169-2007. Each cathodic protection system (a)
was installed at least 5 years prior to the period of extended operation and was operational for 90% of the time during
that S-year period or {(b) was operational for 90% of the time since the last inspection conducted under this program.
(Not referenced)

D. Cathodic Protection at Columbia uses the guidance of NACE SP0169-2007 and the system was upgraded more than
five years prior to the period of extended operation. However, plant operating experience does not support system
operation more than or equal to 90% of the time.

Energy-Northwest plans to upgrade its cathodic protection system prior to the period of extend operation to ensure 1)
coverage to all buried piping and components in the scope of license renewal, except the Diesel Fuel Oil System, 2)
operability at least 90% of the time between inspections during the period of extended operation, and 3) that durations
of deviations from cathodic protection criteria do not exceed 90 days during the period of extended operation.

E. Coatings and backfill are in accordance with Table 2a of this AMP, but cathodic protection is not provided or is not
consistent with criteria C or D. This category is provided for use during the 10 years prior to the period of extended

Aging Management Programs Page B-39¢g Amendment 25



Columbia Generating Station
License Renewal Application
Technical Information

Inspections of Buried Pipe, Underground Pipe, and Buried Tanks
in the Scope of License Renewal for Columbia

operation by applicants who are not able to install cathodic protection in accordance with program element 2 prior to
entry into the period of extended operation. Following entry into the period of extended operation, consistency with
program element 2 or an approved alternative is expected.

For the buried Diesel Fuel Oil System piping and tanks, coatings and backfill are in accordance with Table 2a of this
AMP (NUREG-1801, Rev. 2, Section XI.M1, Element 2 (Preventive Action), but cathodic protection is not provided or
required since it is not effective in the location as described in FSAR Section 9.5.4.3. This is an exception to NUREG-
1801, Rev. 2, Section XI.M41.

F. As described for the Preventive Actions element and Note D above, cathodic protection is conservatively considered
not to be provided for the diesel generator fuel oil storage tanks or for buried piping and piping components.
Preventive actions provided do not meet criteria C, D, or E (Not referenced).

Inspections are listed as either a discrete number of visual examinations (excavations) or as a percentage of the linear
length of piping under consideration. The following guidance related to the extent of inspections is provided:

a. Each inspection will examine either the entire length of a run of pipe or a minimum of 10 feet.

b. If the number of inspections times the minimum inspection length (10 feet) exceeds 10% of the length of the
piping under consideration, only 10% need be inspected.

c. If the total length of in-scope pipe constructed of a given material times the percentage to be inspected is less
than 10 feet, either 10 feet or the total length of pipe present, whichever is less, will be inspected.

d. Code Class and safety-related pipe that also meets the definition of hazmat pipe will be inspected as hazmat pipe.

The buried and underground piping and piping components within the scope of license renewal for Columbia include code-
class, safety-related piping and other piping and non-safety-related piping and components that are required for compliance
with regulated event or are credited with a non-safety-related function.

Hazmat pipe is pipe that, during normal operation, contains material that, if released, could be detrimental to the
environment. This includes chemical substances such as diesel fuel and radioisotopes. To be considered hazmat, the
concentration of radioisotopes within the pipe during normal operation must exceed established standards such as the EPA
drinking water standard. In the absence of such standards, the concentration of the radicisotope must exceed the greater of
background or reliable level of detection. For tritium, the EPA drinking water standard (20,000 pCi/L) is used. (This
approach for defining hazmat is consistent with that used in classifying fluid services in ASME B31.3 appendix M.)

Buried and underground piping and piping components within the scope of license renewal for Columbia that are considered
hazmat (e.g., that contain diesel fuel or radioisotopes during normal plant operation) include diesel fuel oil lines and
Condensate Nuclear (COND) lines to and from the Condensate Storage Tank (CST), respectively.

Buried polymer is PVC, for which change in material properties cannot be determined by the same manipulation or prodding
that would be used for elastomeric components, but would be expected to evidence as discoloration.

@

3

(O]

)

The first, baseline, inspections will be performed within the ten-year period prior to
~entering the period of extended operation (i.e., between year 30 and year 40). If
opportunistic inspections have not occurred between year 30 and year 38, an
excavation of section of buried piping for the purpose of inspection of each material will
be performed before the end of year 40. Additional inspections of buried and
underground piping, piping components and buried tanks within the scope of license
renewal for Columbia will be performed during each 10-year period thereafter.

The inspection locations will be established based on evaluation of recent operating
experience, the condition of buried and underground piping as known based on results
of internal inspections or other relevant information, and a risk-based evaluation.
Characteristics such as coating type, coating condition, cathodic protection efficacy,
backfill characteristics, soil resistivity, pipe contents, and pipe function will be
considered. Guided wave ultrasonic or other advanced inspection techniques may be
used to determine those piping locations that should be inspected but will not be
substituted for the inspections described above for this element.
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Opportunistic inspections for buried and underground piping are preferable, as the
excavation of piping and entry into areas where access is limited creates the risk of
damaging an otherwise intact and functioning protective coating or of damaging the
piping itself.

Visual inspections will be supplemented with surface and/or volumetric non-destructive
testing (NDT), e.g., Ultrasonic Testing, if significant indications are observed. Visual
inspections for polymeric materials will be augmented with manual examinations to
detect hardening, softening, or other changes in material properties.

For buried tanks within the scope of license renewal for Columbia, examinations may be
conducted from the external surface using visual techniques or from the internal surface
of the tank using volumetric techniques. |If inspected from the external surface, a
minimum 25% area will be inspected. This will include at least some of both the top and
bottom of the tank. If inspected internally by UT, at least one measurement per square
foot of tank surface will be performed. UT measurements will be distributed uniformly
over the surface of the tank. If inspected internally by another volumetric technique, at
least 90% of the surface of the tank will be inspected. ’

For the purpose of this program, fire mains are periodically subjected to a flow test, as
described in the Preventive Actions element above, with a flow test conducted by at
least by the end of the next refueling outage or as directed by current licensing basis.
Therefore, the fire mains are not subjected to the inspections described above, unless
inspection of similar buried materials (e.g., steel or gray cast iron) in other systems
identify degradation.

Adverse indications observed during inspections are entered into the plant corrective
action program and will result in an expansion of sample size as determined by
engineering evaluation conducted to determine the potential extent of the degradation
‘observed. Inspection sample sizes within the affected piping categories will be
increased as warranted, up to being doubled, to ensure that component intended
function will be maintained through the period of extended operation. The doubling of
the inspection sample size continues as necessary. '

o Monitoring and Trending

The Buried Piping and Tanks Inspection Program requires that evidence of damaged
coatings or coating defects identified during inspection activities be documented per the
corrective action program (see discussion under Acceptance Criteria). Degradation of
external coatings or piping surfaces of buried and underground piping and piping
components, and of buried tanks, will be evaluated to determine other potentially
susceptible locations. The susceptible locations will be monitored or inspected, as
necessary, based on engineering evaluation.

The Buried Piping and Tanks Inspection Program will be enhanced to trend the
effectiveness of coating conditions and the quality of backfill as confirmed during
inspection activities (See Required Enhancements). For buried piping and piping
components protected by cathodic protection systems, potential difference and current
measurements are also trended.
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Additionally, the Buried Piping and Tanks Inspection Program will be enhanced to trend
the results of the inspection of polymeric (PVC) piping and surface and coating
condition of underground metallic piping and piping components, when inspected as
described in the Detection of Aging Effects element above (See Required
Enhancements). ‘

The fire mains are not managed through monitoring jockey pump activity but rather
through flow test as described in Section 7.3 of NFPA 25, as part of the Fire Water
Program.

o Acceptance Criteria

The Buried Piping and Tanks Inspection Program includes acceptance criteria to be
used during inspections of coatings for buried piping, piping components and tanks.
Degradation of coatings identified during inspection of buried piping, piping components
and tanks will be documented and evaluated in accordance with the Columbia
Corrective Action Program. An evaluation will be required to determine if, and to what
extent, corrective actions are necessary.

The Buried Piping and Tanks Inspection Program will be enhanced to include the
following acceptance criteria:

a. Criteria for soil-to-pipe potential as listed in NACE SP0169-2007 .(e.g., - 0.85
VDC shift).

b. Backfill is acceptable with regards to coating degradation, and thereby, meets the
objectives of NACE SP0169-2007.

c. For coated piping, piping components or tanks, either no evidence of coating
degradation or the type and extent of coating degradation determined to be
insignificant as evaluated by an individual with the qualifications to evaluate
coatings.

d. If coated or uncoated metallic piping or tanks show evidence of corrosion, the
remaining wall thickness in the affected area is determined to ensure that the
minimum wall thickness is maintained. This may include different values for large
area minimum wall thickness, and local area wall thickness.

e. Cracking or blistering of polymeric piping is evaluated, including appropriate (e.g.,
manual) examinations as warranted.

f. Concrete piping may exhibit minor cracking and spalling provided there is no
evidence of leakage or exposed rebar or reinforcing “hoop” bands.

Flow tests for fire mains are conducted and evaluated as part of the Fire Water
Program, in accordance with NFPA 25 Section 7.3, as described above.
Furthermore, the fire mains are not managed by monitoring jockey pump activity, but
by these flow tests. In addition, Columbia does not credit hydrostatic tests of buried
and underground piping and piping components, and buried tanks in lieu of
inspection.
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Corrective Actions

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

Confirmation Process

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

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

Insert H to LRA Sectlon B.2.5, page B-39

Revise the site program document to include components that are located
underground (below grade) in areas, such as outdoor vaults, valve pits and
inside guard pipes where access for inspection is restricted.

Revise the site program document to include buried concrete and polymeric
(PVC) piping to confirm the absence of significant aging effects.

¢ Preventive Actions
Revise the site program document to:

o Confirm (prior to the period of extended operation) that all portions of buried
piping and components, except for the Diesel Fuel Oil System, in the scope of
license renewal are provided with cathodic protection through the period of
extended operation.

o Ensure that cathodic protection is operable at least 90% of the time between
inspections during the period of extended operation.

o Ensure that deviations from cathodic protection criteria are less than 90 days
duration during the period of extended operation. ‘

o Parameters Monitored and Inspected, Detection of Aging Effects
Revise the site program document to:

o Require that inspection of a representative sample of each buried and
underground piping material and buried tank be performed within the 10-year
period prior to entering the period of extended operation (i.e., between year
30 and end of year 40) and in each 10 year interval of the period of extended
operation (i.e., between year 40 and year 50, and again between year 50 and
year 60) per the following table:
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Number or Percentage of Inspections
{per 10-Year interval through end of the period of
Material / Location (buried or extended operation)
underground)

Code-Class/Safety-Related/Other Hazmat

Polymer / Buried L -

Concrete / Buried 1 -

Stainless Steel / Buried 1 -

Steel / Buried

Stainless Steel / Underground

Steel / Underground

Steel Tank / Buried

o Require appropriate tactile (e.g., manual) examination of buried polymeric
(PVC) components to supplement visual inspections for confirmation that
significant aging effects are not occurring.

o Require wall thickness measurement by a non-destructive examination
technique such as ultrasonic testing (UT) and results documented for further
evaluation, if loss of material has been detected.

o Require confirmation that backfill is acceptable with regards to degradation of
pipe coatings, and thereby, meets the objectives of NACE SP0169-2007.

¢ Monitoring and Trending
Revise the site program document to:

o include collection of trending information on cathodic protecﬁon system
effectiveness (e.g., potential difference and current measurements) and
adjustment of the program as needed based on the results.

o include trending of the external surface condition or coating condition of
buried and underground piping, piping components and buried tanks and
adjustment of the program as needed based on the results.

¢ Acceptance Criteria

Revise the site' program document for acceptance criteria associated with the
inspections:

o Criteria for soil-to-pipe potential as listed in NACE Standard SP0169-2007
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o Backfill is acceptable with regards to degradation of pipe external coatings
and, thereby, meets the objectives of NACE Standard SP0169-2007

o For coated piping or tanks, either no evidence of coating degradation or the
type and extent of coating degradation determined to be insignificant as
evaluated by an individual with the qualifications to evaluate coatings.

o If coated or uncoated metallic piping show evidence of corrosion, the
remaining wall thickness in the affected area is determined to ensure that the
minimum wall thickness is maintained.

o Cracking or blistering of polymeric (PVC) biping is evaluated.

o Concrete piping may exhibit minor cracking and spalling provided there is no
evidence of leakage or exposed rebar or reinforcing “hoop” bands.
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< I

< —{lnser Bfrem-pageB-40a | , stainless steel,

Operating Experience and polymeric

plant-specific (PVC)

for Columbia through searches of operating experience or discussions with program
owners. Columbia operating experience demonstrates that the coating of buried steel
piping and tanks is effective in managing the effects of aging. Plant design
considerations addressed the potential for degradation of buried piping components

through the application of protective coatingsﬂnsert | to LRA Section B.2.5 on Page B-40b. |

A review was conducted of station piping failures, and it was determined that there had
been no documented failures attributed to externally-initiated corrosion. Identified
instances of leakage associated with buried piping have been the result of internal

corrosion.  <—_linsert J to LRA Section B.2.5 on Page B-40b.| |{Insert Kto LRA Section

%/stonpageMOb
The environmental conditions at Columbia are very good base the sandy soil and
electrolyte resistivity of the soil which is considered very high?™ This has resulted in
minimal degradation of buried piping as evidenced by excavations of certain sections of
piping for examination. There have been no significant areas of degradation caused by
protective coating failure. This was determined after a section of buried Standby
Service Water (SW) System piping was excavated and evaluated in 2007.

Insert L to LRA Section

No history of piping degradation dug|to external corrosion of buried piping was i enulleu2

CW B.2.5 on Page B-40b. el ' I
AenPage-B40a

i e a_bini = . avirenments—. The
Burled P|p|ng and Tanks Inspectlon Program, W|th the required enhancemento/agvides
reasonable assurance that the aging effects will be managed,such that components
subject to aging management review will continue to perform h}r;;t} ded functions

consistent with the current licensing basis for the period of extended gperation.

[Insert M to LRA Section B.2.5 on Page B-40c.
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Insert | to .RA Section B.2.5 on page B-40

, control of backfill, and in recent years, the consistent application of cathodic protection.

Inseri J to LRA Section B.2.5 on page B-40

However, recent nuclear industry operating experience shows that buried piping and
tanks are subject to corrosion such that periodic inspections of both buried and
underground piping and piping components are warranted.

Insert K to LRA Section B.2.5 on page B-40

(low variability of cathodic protection factors and generally mild corrosivity conditions)

Insert L lto LRA Section B.2.5 on page B-40

The Buried Piping and Tanks Inspection Program will manage Ist of material due to
corrosion and cracking of bolting for susceptible buried and underground piping, piping
components and buried tanks.

Insert M to LRA Section B.2.5 on page B-40

, and in the case of buried concrete and polymeric piping that aging is not occurring,
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B.2.23  External Surfaces Monitoring Program
Program Description

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

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

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

e Hardening and loss of strength for elastomer-based ‘mechanical sealants and=
=flexible-connections in HVAC systems

The External Surfaces Monitoring Program is a condition monitoring program that
consists of visual inspections and surveillance activities of accessible external surfaces
on a frequency that generally exceeds once per fuel cycle. Surfaces that are
inaccessible during normal plant operation are inspected during refueling outages.
Surfaces that are inaccessible or not readily visible during both plant operations and
refueling outages, such as surfaces that are insulated, are inspected opportunistically,
for example during maintenance activities during which insulation is removed.

The External Surfaces Monitoring Program is supplemented by the Aboveground Steel
Tanks Inspection to manage loss of material for the inaccessible external surfaces of

the carbon steel condensate storage tanks (i.e., the tank bottom). \

A . Insert A from Page
NUREG-1801 Consistency , B-101a.

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

Exceptions to NUREG-1801
None.
Required Enhancements

Prior to the period of extended operation the enhancements listed below will be
implemented in the identified program element:
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Insert A to LRA Section B.2.5 on page B-101

The External Surfaces Monitoring Program is also supplemented by the Buried Piping and
Tanks Inspection Program to manage loss of material for the external surfaces of components
located underground in outdoor vaults, valve pits, or guard pipes where access for inspection is
restricted. .
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