< Sudesh K. Gambhir
\ e E NERGY Vice President, Engineering
; P.O.-Box 968, Mail Drop PE0O4

/NORTHWEST e
: Ph. 509-377-8313 F. 509-377-2354

sgambhir@energy-northwest.com

January 27, 2011
G02-11-020

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”

3) 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. ML102850735)

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 |nformat|on related to the Energy Northwest
submittal.

Transmitted herewith in the Attachment is the Energy Northwest response to the
Request for Additional Information (RAIl) contained in Reference 2. Enclosure 1
contains Amendment 18 to the Columbia License Renewal Application. One new
commitment and two revised commitments are reflected in the changes to Table A-1 in
this amendment.

If you have any questions or require additional information, please contact Abbas Mostala
at (509) 377-4197.
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| declare under penalty of perjury that the foregoing is true and correct. Executed on
the date of this letter.

Respectfully,

K &% ohir

Vice President, Engineering
~ Attachment:  Response to Request for Additional Information
Enclosure: License Renewal Application Amendment 18

cc: NRC Region IV Administrator
NRC NRR Project Manager
NRC Senior Resident Inspector/988C
EFSEC Manager
RN Sherman — BPA/1399
WA Horin — Winston & Strawn
EH Gettys - NRC NRR (w/a)
AD Cunanan - NRC NRR (w/a)
BE Holian - NRC NRR
RR Cowley —- WDOH
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
“Request for Additional Information for the Review of the Columbia Generating Station,
License Renewal Application,”
(ADAMS Accession No. ML102850735)

Holston

RAI 3.3.2.3.17-2

Background

LRA Tables 3.3.2-17 and 3.3.2-41 state that for stainless steel filter bodies, flexible
connections, piping, strainer screens, tubing, and valve bodies exposed to air (internal),
there is no aging effect and no aging management program (AMP) is proposed. The
aging management review (AMR) line items cite Generic Note G. License Renewal
Application (LRA) Table 3.0-1 states that air can be, "process air in locations where
condensation, water pooling, or accumulation of contaminants could occur (moisture
content is enough to facilitate crevice and pitting corrosion in various metals, as well as
general corrosion of steel)." The GALL Report states that for stainless steel
components exposed to condensation a plant-specific AMP is to be evaluated to
address pitting and crevice corrosion.

Issue

The staff does not have sufficient information to evaluate the air environment in relation
to the applicant's claim that there are no aging effects and no AMP is required.

Request

Justify why the air environment for these components does not contain moisture, or
specify an AMP to manage the aging effect.

Energy Northwest Response

Columbia agrees that there are Diesel Starting Air (DSA) piping and components that
contain moisture and require aging management. The components in LRA

Table 3.3.2-17 upstream of the air relay valve have an internal environment of air that is
compressed air taken from inside the Diesel Generator Building. Plant specific
operational experience indicates that the DSA System is not reliably dry, and may
contain some amount of moisture. This environment is evaluated as a wetted
environment at the air receivers. The DSA System is configured such that any moisture
in the air will collect in the air receivers, as supported by site operating experience. As
the air receivers are the first section of the system that is cold relative to the air
temperature coming from the compressor (the heat of compression raises the air
temperature) and it is also where the air stagnates, it forms a water trap for the system.
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Moisture is removed from the air receivers once per shift (twice per day); the blow down
air comes from the bottom of each receiver and will remove accumulated moisture from
the air receivers. The environment has been identified as “Raw water (Internal)” and
components exposed to the environment are managed by the plant-specific Air Quality
Sampling Program. However, the subject stainless steel components are not exposed
to condensation, water pooling, or an accumulation of contaminants. The air receivers
receive a periodic UT examination to comply with Washington State commitments for
ASME pressure vessels. These periodic examinations adequately manage aging of the
air receivers. '

Visual inspections of the air receiver internal surfaces have shown that there is only
minor surface corrosion on the walls. These inspections also indicate that the water
only pools in the bottom head where wall thinning has been identified. Since the air
discharges to the air start motors from the upper wall region, the piping downstream is
expected to be in the same condition as the upper walls. Therefore, no water pooling is
expected downstream of the air receivers. The periodic UT examinations support the
visual inspections as only very little wall loss has been noted to date.

The piping and components downstream of the air relay valve are exposed to
compressed air only during DG start activities. As the air pressure drops across the air
relay valve, the dew point also drops and the air is drier than when it was in the air
receiver. After the start sequence, the piping and components downstream of the air
relay valve are exposed to ambient air in the DG room.

License renewal application (LRA) Table 3.0-1 is revised in the attached amendment to
clarify that air does not include “process air in compressed air systems with locations
where condensation, water pooling, or accumulation of contaminants could occur
(moisture content of the air is enough to facilitate general corrosion of steet).”
Compressed air system locations where condensation, water pooling, or accumulation-
of contaminants could occur, constitutes wetting that would facilitate crevice and pitting
corrosion in various metals, and a “Raw water (internal)” environment was assigned.

The stainless steel components in LRA Table 3.3.2-41 have an internal environment of
air that is compressed air from the Service Air (SA) System. The SA System internal
environment is compressed air that is expected to be dry and free of contaminants.
However, due to operational considerations (e.g., occasional connection of portable
compressors without dryers), the SA System is not considered to be reliably dry, and
may contain some amount of moisture. The configuration of the Standby Liquid Control
(SLC) System includes compressed air from the SA System to the storage tank (SLC-
TK-1) for sparging as part of periodic sampling. This sampling occurs monthly via SLC-
V-12, which is otherwise normally closed.

Therefore, neither of these environments is evaluated as a wetted environment since
the moisture is not expected to condense or collect. Those areas where moisture may
condense or collect are managed by other programs, as described above. Loss of
material due to such aging effects as pitting and crevice corrosion are only applicable
for stainless steel components subject to air if it is a wetted environment. Therefore,
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there are no aging effects requiring management for the subject stainless steel
components and no aging management program is required. '

Holston

RAI 3.3.2.3.33-1

Background LRA Table 3.3.2-33 states that stainless steel piping exposed to air-indoor
uncontrolled (external) is being managed for loss of material by the Supplemental
Piping/Tank Inspection Program. The AMR line item cites Generic Note G. The line
item associated with piping in LRA Table 3.3.2-33 also cites plant specific Note 0303,
which states that the Supplemental Piping/Tank Inspection Program will manage loss of
material at the air-water interface. The staff notes that the GALL Report states that
stainless steel exposed to air-indoor uncontrolled (external) is not subject to any aging
effects; however, the plant-specific note states that this item is associated with an air-
water interface. The GALL Report recommends that stainless steel exposed to (a)
treated water should be managed by the XI.M2, "Water Chemistry" and the X1.M32,
"One-Time Inspection” Programs, (b) raw water can be managed by the XI.M20, "Open-
Cycle Cooling Water System" Program, and (c) condensation can be' managed by a
plant specific AMP. ‘

Issue

The staff lacks sufficient information to determine the type of water environment that
exists at the air-water interface and thus cannot determine if the Supplemental
Piping/Tank Inspection Program is sufficient to manage aging of the components.

Request

1. If the water environment at the air-water interface is treated water, justify why the
X1.M2, "Water Chemistry" program is not utilized in managing the aging of this
piping.

2. If the water environment at the air-water interface is raw water, justify why the
Supplemental Piping/Tank Inspection Program, based on one time inspections, is
sufficient to manage the aging of the piping when 'the XI1.M20, "Open-Cycle Cooling
Water System" Program includes periodic inspections to detect the associated aging
effect.

3. If the water environment at the air-water interface is condensation justify why the
Supplemental Piping/Tank Inspection Program, based on one time inspections is
sufficient to manage the aging of the piping.
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Energy Northwest Response:

The one-time Supplemental Piping/Tank Inspection Program supplements other
periodic programs credited for aging management of the subject components at the air-
water interface zone, as described below.

The subject component that is described in LRA Table 3.3.2-33 is the Process Sampling
Radioactive (PSR) System sample line from the suppression pool and is shown on
license renewal boundary drawing LR-M896 at zone D/14. The portion of the subject
stainless steel piping that is above the air-water interface is exposed to an air-indoor
uncontrolled (external) environment; as indicated in LRA Table 3.3.2-33 Row #29, there
are no aging effects requiring management for stainless steel piping above this air-
water interface, and no aging management program is specified. The portion of the
subject stainless steel piping that is below the air-water interface is submerged within
the suppression pool and exposed to a treated water (external) environment; as
indicated by LRA Table 3.3.2-33 Rows #30 and #31; loss of material is an aging effect
requiring management for the subject stainless steel piping that is below the air-water
interface and will be managed by the BWR Water Chemistry Program with the
Chemistry Program Effectiveness Inspection providing confirmation of program
effectiveness. :

The portion of the subject stainless steel piping at the air-water interface is exposed to
an air-indoor uncontrolled (external) environment; as indicated by LRA Table 3.3.2-33
Row 28; loss of material is an aging effect requiring management for the subject
stainless steel piping that is at the air-water interface with the Supplemental
Piping/Tanks Inspection credited for aging management. As described in the
Mechanical Tools (EPRI 1010638), loss of material due to crevice and pitting corrosion
is an applicable aging effect for the external surfaces of stainless steel components if
the surface is subject to a concentration of contaminants. Prolonged or frequent wetting
(e.g., from condensation, leakage, ponding/pooling) or alternate wetting. and drying can
concentrate contaminants from the atmosphere and they can thereby become
aggressive species for metals. Since the surfaces of the subject piping at the air-water
interface is subject to alternate wetting and drying, this constitutes a potentially
aggressive environment. The Supplemental Piping/Tank Inspection Program will detect
and characterize the material condition of the piping at the air-water interface to ensure
that the structural integrity of the nonsafety-related piping will be maintained such that
spatial interactions will not result in the loss of any safety-related component intended
functions during the period of extended operation. Plant operating experience has not
indicated any aging effect related to air-water interfaces and the inspection will provide
confirmation. Any identified aging effect will be managed by the corrective aging
program.
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Electrical Rhow

RAIl B.2.40-1 Supplement 1

‘Background

In the applicant's response to RAI B.2.40-1, dated August 31, 2010, the applicant stated
that an appropriate frequency for thermography checks will be established in '
conjunction with performing torque checks on the other non-segregated metal enclosed
buses (MEB) during the next refueling outage to prevent recurrence of this type of
event. The applicant also stated the content and controls for preventive maintenance
(PM) activities will be strengthened to ensure proper completion of critical steps, that
there are appropriate levels of review, and approval is applied to changes. In addition,
the applicant stated that both the thermography inspection and the visual inspections
will be performed at least once every 10 years, with the first inspections to be completed
prior to the end of the current operating license.

Issue

The staff is concerned that applicant's new AMP using thermography and visual
inspections performed at least every 10 years is similar to previous maintenance
activities (including procedure and schedules) and as such, the management of aging
effects under the new program may not be adequate to allow in-scope MEBs to
continue to perform their intended function consistent with the current hcensmg baS|s
(CLB) for the perlod of extended operation. :

Request

Describe maintenance activities (including procedures and schedules) for the MEB
preventive maintenance program applied to non-segregated MEB prior to the August
5, 2009 6.9 kV E-BUS-NONSEG/N2/X MEB event. Recognizing that there has been
an MEB failure, discuss how the proposed inspection frequency of at least once every
10 years will be adequate and provide reasonable assurance that the aging effects will
be managed such that in-scope MEBs will continue to perform their intended functlons
conS|stent with the CLB for the period of extended operation.

In addition,_ discuss how the.torque checks are consistent with the guidance provided in
Electric Power Research Institute documentTR-104213, "Bolt Joint and Applications
Guide," with regard to electrical bolted connection torque checks at CGS. '

Energy NOrfhWesf'ReSpor{Se

The malntenance activities for the Metal Enclosed Bus (MEB) E-BUS- NONSEG/NZ/X
(not wnth -in the scope of License Renewal) prior to the August 5, 2009 event were:
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e Thermography, Frequency — 24 weeks. There were locations which had infrared
(IR) inspection windows which were installed in response to previous heating
events, but most locations did not have them installed. The thermography
inspection that occurred prior to the event was not done through an IR inspection
window because the window had not yet been installed in the bus. This indicates
that bus duct temperature measurements were not sensitive enough to detect
problem with a high degree of confidence. Since duct temperature is not
indicative of bus temperature, an action was initiated following the bus failure to
install thermography windows at all link locations so that bus temperatures can
be monitored.

¢ Inspect and clean bus support insulators per plant procedure.

¢ Perform High-Potential or Megger testing. A review of eleven Preventive
Maintenance (PM) work orders for 6.9 kV and 4.16 kV non-segregated bus
inspections for the period 2001 through 2009 found that, in each case, the work
scope was revised to remove High Potential or Megger testing. However, these
PM scope revisions were neither reviewed nor approved |n accordance with
direction in plant procedures.

¢ Inspect bus rigid and flexible connections for proper torque. A review of eleven
Preventive Maintenance (PM) work orders for 6.9 kV and 4.16 kV non-
segregated bus inspections for the period 2001 through 2009 found that, in each
case, the work scope was revised to remove bus connection torque verifications.
However, these PM scope revisions were neither reviewed nor approved in
accordance with direction in plant procedures. The root cause of the event was
determined to be failure to perform the full scope of preventive maintenance on
E-BUS-NONSEG/N/2X as directed by the PM Program.

¢ Inspect bus mounting bolts for proper torque if accessible.
Discussion of 10-year Inspection Frequency

The proposed inspection frequency of at least once every 10 years will be adequate and
provide reasonable assurance that the aging effects will be managed such that in-scope
MEBs will continue to perform their intended functions consistent with the CLB for the
period of extended operation. As stated above; MEB duct temperature measurements,
as opposed to bus temperature, were not sensitive enough to detect problems with a
high degree of confidence. Since duct temperature is not indicative of bus temperature,
an action was initiated following the bus failure to install thermography windows at
critical locations so that bus temperatures can be monitored, with the exception of 12
locations on the E-BUS-NONSEG/S/X and E-BUS-NONSEG/S/Y buses. These missing
windows are to be utilized by the thermography monitoring program during the period of
time when I°R heating would be observable, namely between 10% and 20% reactor
power. Current is not present in the S/X and S/Y buses above 23% reactor power
because house loads are transferred to the N1/X, N1/Y; and N2/X buses. Although the
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SY bus may be periodically loaded during diesel generator monthly surveillances, it is
only for a short period of time at a limited load. Currently there is not a thermography
PM scheduled to coincide with this activity. Energy Northwest commits to install IR
windows at all locations of bolted connections of the in-scope bus before the first
inspections to be completed within the period prior to the end of the current operating
license required by the Metal-Enclosed Bus Program. As part of the corrective actions
associated with the event, the frequency of the thermography PM was increased to
every 12 weeks until all of the bus connections are reworked in R-20. This frequency
was recommended to allow the acquisition of a range of temperatures expected during
a yearlong period of exposure to changing atmospheric conditions that will be
encountered thus establishing a “normal” range of temperatures for these influences.
The frequency of the thermography inspection will be at least once every 10 years. It
will be adjusted based on industry and plant specific operating experience, but the
interval will not exceed 10 years.

Other relevant factors are:

e The configuration for the link connections was revised after the event to use
Belleville washers in place of the split lock washer and a heavy flat washer in
place of the standard flat washer. This configuration change results in an
improved torque at the links because it has less relaxation over time due to
thermal cycles. The failed connection had not been upgraded to the new design
prior to failure. The corrective action program is tracking the completion of work
orders to replace the hardware for any connections.

¢ Since the event occurred at a flexible link connection, and the MEB manufacturer
identified the flexible links as being marginally rated following the power up-rate
for the Adjustable Speed Drive (ASD), all marginally sized flexible connections
were replaced.

e The MEB manufacturer's analysis provided in 1994, as part of the ASD power
up-rate, to establish a new rating of the 6.9 kV non-segregated phase bus duct
(E-BUS-NONSEG/N2/X and E-BUS-NONSEG/S/X) from 2500 amps to 2806
amps (a 12.2% increase) appears to be non-conservative. The maximum
calculated load of E-BUS-NONSEG/N2/X (the bus involved in the event) exceeds
the original 2500 amp rating. The normal routine loading is about 2270/2500 =
90.8% of the original rating. The maximum calculated load for 6.9 kV bus E-
BUS-NONSEG/S/X is 1794 amps or 1794/2500 = 71.8% of the design rating.
The TR-S 6.9 kV X winding and associated non-segregated buses are in standby
during normal plant operation. The TR-S 6.9 kV X winding is limited by
procedure to a maximum operating load of 2400 amps or 2400/2500 = 96% of
the original design rating.

e There is currently a study being done that indicates it is possible that any rating
over the original 2500 ampere rating is non-conservative. This issue could
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indicate that the failure was the result of a design issue rather than an aging
issue. The rating issue only applies to out of scope MEB.

E-BUS-NONSEG/S/X is part of the 6.9 kV AC Electrical Distribution system,
which is shown in the License Renewal Application (LRA) Table 2.2-2 as being in
scope. The 6.9 kV system is in scope because it contains two circuit breakers
associated with the Reactor Recirculation System (RRC) pumps. These
breakers are safety-related and are credited for Anticipated Transients Without
Scram (ATWS) and End of Core Life Recirculation Pump Trip (EOC RPT). The
breakers perform their License Renewal (LR) functions by interrupting the 6.9 kV
power to the RRC pumps (Tripping). As the function of E-BUS-NONSEG/S/X is
to supply 6.9 kV power, the failure of the bus does not adversely impact the LR
functions of the circuit breakers to remove power to the pumps. Therefore, E-
BUS-NONSEG/S/X is not within the scope of LR and the License Renewal
Application is updated in amendment 18 to reflect the removal from scope. The
table below shows the original and revised scoping results.

Bus EPN Originally | Currently | Note
‘ In-Scope | In-Scope
E-BUS- NONSEG/N1/X | No No
E-BUS- NONSEG/N1/Y No No
E-BUS- NONSEG/N2/X No No Bus that Faulted
E-BUS- NONSEG/N2/Y No No
E-BUS- NONSEG/S/X Yes No
E-BUS- NONSEG/S/Y Yes Yes

Discussion of Torque Checks

The torque checks that were identified in the response to RAI B.2.40-1, dated'August
31, 2010 are consistent with the guidance provided in Electric Power Research Institute
document TR-104213, "Bolt Joint and Applications Guide.” The EPRI technical report
states:

Inspect bolted joints for evidence of overheating, signs of burning or
discoloration, and indications of loose bolts. The bolts should not be
retorqued unless the joint requires service or the bolts are clearly loose.
Verifying the torque is not recommended. The torque required to turn the
fastener in the tightening direction (restart torque) is not a good indicator
of the preload once the fastener is in service.
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The response stated: |

The torque checks identified in item 2 above are not part of the B.2.40
program. Thermography is the B.2.40 credited inspection.

In addition, the torque checks are better categorized as a looseness check and the joint
is serviced after the “torque check.” The revised Model Work Orders that implement the
current Preventative Maintenance requirements state:

Using a torque wrench set 10 ft-lbs below the required torque; obtain As-
Found torque for each link location. [f fastener turned, record “Loose” on
the link inspection signoff sheet, “As found torque.” If fastener did NOT
turn, record “OK” on signoff sheet.

The work orders then go on to remove the bolting hardware and link then require a
visual inspection of the disassembled connection and cleaning the contact area. The
work orders require the inspection of the bolting hardware and replacement if needed
then re-installation of the connection. The instructions require torquing of the bolting to
defined requirements and re-insulating the connection. Therefore, the jomt is serwced
and the torque check is consistent with the EPRI gwdance

Small Bore Piping Program

RAI B.2.49-2

Background

LRA Section B.2.49 states that the Small Bore Piping Program is a new plant-specific
program that will detect and characterize cracking in small-bore piping components that
are exposed to reactor coolant. In the "detection of aging effects" program element the
applicant stated that in-scope components will be grouped into populations based on
component type, material, and environment. The applicant also stated that the sample
size will be 10% of each population (except for socket welds) with a minimum of one
location and a maximum of 20 locations; the socket weld sample will include three

- locations. SRP-LR Section A.1.2.3.4 states that this program element should describe
"when," "where," and "how" program data are collected (i.e., all aspects of activities to
collect data as part of the program). It also states that when sampling is used to inspect
a group of structures and components, a basis should be provided for the inspection
population and sample size that is selected.

Issue

The applicant stated the number of socket welds to be examined as a part of the Small
Bore Piping Program; however, it does not state the total number of such welds in the
plant (i.e., the sample population). The staff is unable to determine the sample size for
socket welds as a percentage of the total number of such welds present to assess
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whether the sample size' is sufficient to be representative of the total socket weld
sample population.

Request

Provide and justify the sampling information that is selected, in terms of number of
welds and percent of welds to be inspected, for the volumetric examinations of socket
welds for both nondestructive and/or destructive examinations.

Energy Northwest Response

The sample population criteria will use the guidance given in NUREG-1801, Revision 2,
Section XI.M35. The Small Bore Piping Program will inspect a sample of ASME Code
Class 1 piping less than NPS 4 and greater than or equal to NPS 1. The inspection will
include 10% of the weld population or a maximum of 25 welds of each weld type (e.g.,
full penetration or socket weld) using a methodology to select the most susceptible and
risk-significant welds. For socket welds, opportunistic destructive examination can be
performed in lieu of volumetric examination. Because more information can be obtained
from a destructive examination than from nondestructive examination, Columbia may
take credit for each weld destructively examined equivalent to having volumetrically
examined two welds.”

Columbia has 1,851 ASME Code Class 1 socket welds less than NPS 4 and greater
than or equal to NPS 1. Therefore, 25 socket welds will be inspected each 10 year
interval.

Columbia will prepare and submit the ISI Program Plan for the fourth 10-year interval no
later than 2015. (The third 10-year ISl interval extends from December 2005 until
December, 2015). The Small Bore Piping Program will be included in the fourth 10-year
interval IS| program plan as an augmented inspection. The locations to be inspected,
the sample size, the inspection methodology will be included in the program plan.

’

Kichline

RAIl 3.4.2.3.3-1

Background

In LRA Tables 3.4.2-3, 3.4.2-4 and 3.4.2-6, the applicant stated that the steel
main condenser heat exchanger (shell), tanks, piping, piping components, piping
elements, strainers, traps and valve bodies exposed to moist air (internal) are
being managed for loss of material by the Supplemental Piping/Tank Inspection
Program. The AMR line items cite Generic Note G, indicating that for the line
items the environment is not in the GALL Report for these components and

© material.
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GALL Report Item VII.G-23 in the Fire Protection Table and VII.H2-21 in the Emergency
Diesel Generator Table apply for steel piping, piping components, and piping elements
exposed to moist air or condensation (internal). Both entries recommend GALL AMP
X1.M38 "Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components," to manage loss of material for steel components exposed to moist air or
condensation (internal) via the performance of visual inspections.

In LRA Section B.2.51, the applicant stated that its Supplemental Piping/Tank
Inspection Program is a new program that will manage the aging of steel, gray cast iron,
and stainless steel components that are exposed to moist air environments, particularly
the aggressive alternate wet and dry environment that exists at air water interfaces or
air spaces of susceptible piping and tanks, using a combination of volumetric and visual
one-time inspections of the internal and external surfaces of components to identify
evidence of a loss of material. '

Issue

It is unclear to the staff how the one-time inspections performed by the Supplemental
Piping/Tank Inspection Program are adequate to manage aging for components
exposed to moist air or condensation, given that the GALL Report recommends periodic
inspections. '

Request

Justify how the one time inspections performed by the Supplemental Piping/Tank
Inspection Program are adequate to manage aging for components exposed to moist air
or condensation.

Energy Northwest Response

The inspections performed by the Supplemental Piping/Tank Inspection are adequate to
manage loss of material of steel, stainless steel, and gray cast iron components
exposed to moist air, primarily at air-water interfaces. The inspections provide
additional verification of the effectiveness of existing programs credited with managing
aging above and below the air-water interface and also serve to verify the effectiveness
of the existing External Surfaces Monitoring Program for material above an air-water
interface, as clarified below. '

Table 3.4.2-3 Row 53 is for the steel condensate storage tanks (COND-TK-1A, 1B)
components at and above the water line. Also, in response to RAI 3.3.2.3.16-1,
Amendment 17 to the License Renewal Application was made to add the moist air
environment for the stainless steel level sensing tubing for the condensate storage
tanks. The condensate storage tanks are vented to the outdoor air. Therefore, the
upper portion of the tanks is an air-outdoor environment and the lower portion is treated
water with an air-water interface between the two environments. The air-outdoor
environment is managed by the External Surfaces Monitoring Program and the treated
water environment is managed by the BWR Water Chemistry Program, with verification
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of effectiveness provided by the Chemistry Program Effectiveness Inspection. The
Supplemental Piping/Tank Inspection manages the air-water interface. A one-time
inspection is adequate for this item since it, in effect, provides additional verification of
the effectiveness of the ongoing BWR Water Chemistry Program and External Surfaces
Monitoring Program where they intersect. :

Table 3.4.2-4 Rows 29 and 36 is the steel piping that is the main steam relief valve
(MSRYV) discharge line to the suppression pool. There is an air-water interface between
the indoor air environment and the treated water environment of the suppression pool.
The air-indoor environment is managed by the External Surfaces Monitoring Program
and the treated water environment is managed by the BWR Water Chemistry Program
with verification provided by the Chemistry Program Effectiveness Inspection. The
Supplemental Piping/Tank Inspection manages the air-water interface. A one-time
inspection is adequate for this item since it, in effect, provides additional verification of
the effectiveness of the on-going BWR Water Chemistry Program and External
Surfaces Monitoring Program where they intersect.

In Amendment 1 to the License Renewal Application (LRA) the steel auxiliary
condensate pressure equalization tank (CO-TK-4) was added to LRA Table 3.4.2-2.
This tank also has an air-water interface between the indoor air environment and the
treated water of the condensate. The air-indoor environment is managed by the
External Surfaces Monitoring Program and the treated water environment is managed
by the BWR Water Chemistry Program with verification provided by the Chemistry
Program Effectiveness Inspection. The Supplemental Piping/Tank Inspection manages
the air-water interface. A one-time inspection is adequate for this item since it, in effect,
provides additional verification of the effectiveness of the on-going BWR Water
Chemistry Program and External Surfaces Monitoring Program where they intersect.

Originally, the environment for the upper portion of the main condenser (COND-HX-9)
and connected systems and components was evaluated as a moist air environment.
After further review, this evaluation was overly conservative and should have been
evaluated as a steam environment. Therefore, the main condenser only has the two
environments of steam and treated water. Both of these environments are managed by
the BWR Water Chemistry Program, with credited verification provided by the Chemistry
Program Effectiveness Inspection, and by the Flow-Accelerated Corrosion Program, as
appropriate. Those systems and components that are connected to the main
condenser are only subject to the internal environment of steam. This realignment of
environments is applicable to Table 3.4.2-3 Row 14, Table 3.4.2-4 Rows 16, 39, 44, 58,
64, and 100, and Table 3.4.2-6 Rows 10, 25, 31, and 37. The LRA is amended as
shown on the attached markup to reflect these changes.
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TLAA-Parks

RAI 4.2.1-2

Background

10 CFR 54.3 defines time-limited aging analyses (TLAA) as those licensee calculations
and analyses that:

(1) Involve systems, structures and components within the scope of license renewal, as
delineated in 10 CFR 50.54(a)

(2) Consider the effects of aging

(3) Involve time-limited assumptions defined by the current operating term

(4) Were determined to be relevant by the licensee in making a safety determination

(5) Involve conclusions or provide the basis for conclusions related to the capability of
the system, structure, and component to perform its intended functions, and

(6) Are contained or incorporated by reference in the CLB

Reactor vessel neutron fluence meets all six of these criteria. It is relevant in making a
safety determination because its value affects the reference temperature for nil-ductility
transition and the reactor coolant system pressure-temperature limits.

Issue

The Columbia Generating Station License Renewal Application states that neutron
fluence is not a TLAA. :

Request

Please revise LRA Section 4.2.1 to indicate the correct categorization of neutron fluence
and provide the appropriate disposition in accordance with 10 CFR 54.21(c).

Energy Northwest Response

Columbia did not identify neutron fluence as a TLAA because there are no limits on
fluence itself; rather the limits are on fluence-dependent parameters like upper shelf
energy (USE), adjusted reference temperature (ART), pressure-temperature (P-T)
limits, etc. As explained in Section 4.2 of the Columbia LRA, fluence was projected
through the period of extended operation in order that TLAA associated with USE, ART,
P-T limits, etc. could be evaluated.

In response to this RAI, Columbia revises Section 4.2.1 (as well as Table 4.1-1 and
Section A.1.3.1.1) of the Columbia License Renewal Application to say that neutron
fluence is a TLAA that has been successfully projected for the period of extended
operation.
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Amendment 18

Row 31

Section No. Page No. RAI Response
2552 2.5-5 B.2.40-1
Table 3.0-1 3.0-7 3.3.2.3.17-2
3.4.21.3 3.4-4 3.4.2.3.3-1
3.4.2.1.6 3.4-7 3.4.2.3.3-1
3.4.2.1.6 3.4-8 3.4.2.3.3-1
paole 8423 1 3.445 3.4.2.3.3-1
;25\'/683-’2%‘3 3.4-53 3.4.2.3.3-1
;33983245(2)'3 3.4-53¢ 34.2.3.3-1

| [able 9424 3.4-55 3.4.2.3.3-1
faole s424 13458 3.4.2.3.3-1
;23\'/952-4-2'4 3.4-60 342331
faple 3424 | 3.461 3.4.2.3.3-1
Laple 5424 | 3.4.65 3.4.2.3.3-1
faple 8.4.2-4 13,465 3.4.2.3.3-1
panle 8426 13.4-70 3.4.2.3.3-1
fable 5426 | 3411 3.42.3341
Table 3.4.2-6 3.4-72 3.4.2.3.3-1
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Section No. Page No. RAI Response
oy s | 3:473 3.4.2.3.3-1
;is\',%g'_jf's 3.4-73a 3.4.2.3.3-1
4.2.1 4.2-3 4.2.1-2
A1.3.1.1 A-28 4.2.1-2
jable A1 A-57 B.2.40-1
fabte At A-61a B.2.49-2
pane A A-68b B.2.49-2
javte Al A-68¢ B.2.49-2
B.2.40 B-155 B.2.40-1
B.2.40 B-156 B.2.40-1
B.2.49 B-187a B.2.49-2
B.2.49 B-187b B.2.49-2
B.2.49 B-189a B.2.49-2
B.2.49 B-189b B.2.49-2




Columbia Generating' Station
License Renewal Application
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2552 Metal-Enclosed Bus

Metal-enclosed bus connects two or more elements of an electric power circuit and is
used to connect actlve electrical components such as switchgear, transformers, and
sw1tches :

The metal enclesed bus within the Columbia license renewal scope is the non-
segregated phase bus associated with startup transformer E-TR-S, found 4p-te-6-0--
in the 4.16 kV electrical system (E-
BUS-NONSEG/S/Y). The in-scope metal-enclosed bus is of a rigid metallic
construction, with flexible link attachments .at the bus-to-switchgear connections. The
license renewal evaluation of the non-segregated metal-enclosed bus includes only the
bus sections between active electrical components. The distribution bus and the
connections inside the enclosures of active components are inspected and maintained
as parl e aclive ¢ onents, and are therefore excluded from AMR.
, the 6.9 kV non-segregated bus associated with the start-up transformers, and

The 6.9 kV and 4. 1% kV non-segregated phase bus associated with the unit normal
auxiliary transformers’and the 25 kV iso-phase bus are not within the scope of license
renewal. These metal-enclosed buses are excluded from the license renewal review
because back-feed through the main transformers is not credited for station blackout
recovery at Columbia, and these components do not perform any other license renewal
function. There is no segregated metal-enclosed bus at Columbia.

The non-segregated phase metal-enclosed bus is enclosed within its own passive
enclosure and is not part of an active component, such as switchgear, a load center, or
a motor control center. Non-segregated phase bus (evaluated as metal-enclosed bus
for license renewal) is electrical bus constructed with all phase conductors in a common
metal enclosure without barriers (i.e., with only an air space) between the phases. The
bus assembly is comprised of two parts: the portion associated with the electrical
conductor (the bus bar and its connections) and the portion associated with the bus
enclosure and supports. The bus enclosure and support assembly is evaluated as a
structural commodity (see Section 2.4.13). The gaskets (elastomers) in the enclosure
assembly (at the enclosure joints) are also listed as a structural commodity.

The function of a non-segregated metal-enclosed bus is to provide electrical connection
to specified portions of an electrical circuit to deliver voltage and current. The internal
bus supports also provide insulation. Non-segregated metal-enclosed bus is a passive,
long-lived component. Therefore, non-segregated metal-enclosed bus meets the
criteria of 10 CFR 54.21(a)(1) and is subject to AMR.

2553 Switchyard Bus and Connections

Switchyard bus is uninsulated, unenclosed, rigid electrical conductor used in plant
switchyards and switching stations to connect two or more elements of an electrical
“power circuit.” The switchyard bus which connects backup transformer E-TR-B to circuit
breaker E-CB-TRB, and the switchyard bus between the 230 kV overhead line and

Scoping and Screening Results Page 2.5-5 ' —Jandeary-2646-

Amendment 18
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Table 3.0-1
Internal Environments

Columbia
Environment

s Air
e Moist Air

W

Description

. « 3 . - > .
Air and moist air are defined to be air environments that contain some amount of
moisture or contaminants. This includes:

1) air for use in plant components before it has been dried (moisture content
is enough to facilitate general corrosion of steel); or

\ corrosion-of-steel-or
3) air-water interfaces where alternate wetting and drying can concentrate
contaminants and become aggressive species for metal, or

o 4) air contained in the space above the air-water interface inside a component
/ that contains water.

These environments encompass the following NUREG-1801 terminology:
e Moist Air

e Dried Air
e Gas

Dried air is compressed air that has been filtered, compressed and dried for use in
plant equipment. Compressed air that has not been dried is evaluated as Air.

Gas is a compressed gas such as carbon dioxide, Halon, hydrogen, nitrogen,
Freon or other refrigeration gases. Such gases are received in bulk and are dry
and free of contaminants, except when used in a manner that allows contact with
water or condensation, in which case the gas becomes moist.

These environments encompass the following NUREG-1801 terminology:
e Dried Air ' '
o Gas

¢ Closed Cycle
Cooling Water

e Closed Cycle
Cooling Water
>60 °C (140 °F)

Includes treated water, as defined below, which is from and returns to a closed
source (e.g., a tank) that is not open to the elements, and is used for cooling of
plant components. That is, demineralized water that may contain additives in a:

1) closed cooling water system such as control room chilled water, fuel pool
cooling, reactor closed cooling water, or residual heat removal; or

2) heat exchanger, cooler or other component in another system that is
served by cooling water from a closed system.

These environments encompass the following NUREG-1801 terminology:
o Closed cycle cooling water

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

Aging Management Review Results Pége 3.0-7 Januan2040

|[Amendment 18 | ——>




Columbia Generating Station
License Renewal Application
Technical Information

3.4.2.1.3  Condensate (Nuclear) System
Materials
The materials of construction for the subject mechanical components of the Condensate
(Nuclear) System are:
o Cast austenitic stainless steel (CASS)
e Stainless steel .
e Steel

Environments

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

¢ Air-indoor uncontrolled
e Air-outdoor |
Condensation
Moist air
Soil »
e Treated water
Aging Effects Requiring Management
The following aging effects require management for the subject mechanical components
of the Condensate (Nuclear) System:
e Cracking
e Loss ‘o'f material

e Loss of pre-load

Aging Management Programs

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

e Aboveground Steel Tanks Inspection
o Bolting Integrity Program
o Buried Piping and Tanks Inspection Program

e BWR Water Chemistry Program

Aging Management Review Results Page 3.4-4

|Amendment 18|
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Aging Management Programs
The following aging management programs manage the aging effects for subject
mechanical components of the Main Steam Leakage Control System:

e Bolting Integrity Program

e BWR Water Chemistry Program

¢ Chemistry Program Effectiveness Inspection

e External Surfaces Monitoring Program

34216 Miscellaneous Drain System
Materials

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

-

e Stainless steel
e Steel

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

e Air-indoor uncontrolled

o Moistai

e Steam

Aging Effects Requiring. Management
The fbllowing aging effects require management for the subject mechanical components
of the Miscellaneous Drain System:

e Cracking

e Loss of material

e Loss of pre-load

Aging Management Review Results Page 3.4-7 Jandary2040
: ' |Amendment 18|




Columbia Generating Station
License Renewal Application
Technical Information

Aging Management Programs
The following aging management programs manage the aging effects for subject
mechanical components of the Miscellaneous Drain System:
e Bolting Integrity Program ’
e BWR Water Chemistry Program
¢ Chemistry Program Effectiveness Inspection -
o External Surfaces Monitoring Program
¢ Flow-Accelerated Corrosion (FAC) Program
o Suool | PisinaTankl .
34217 Reactor Feedwater System
Materials
The materials of construction for the subject mechanical components of the Reactor
Feedwater System are:
e Stainless steel

e Steel

Environments
The subject mechanical components of the Reactor Feedwater System are exposed to
the following normal plant operating environments: '
¢ Air-indoor uncontrolled
e Treated water > 60 °C (140 °F)

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

e Cracking

e Loss of material

e Loss of pre-load

Aging Management Review Results Page 3.4-8 Jardary-2010
|Amendment 18]
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Table 3.4.2-3 Aging Management Review Results — Condensate (Nuclear) System
. NUREG-
Aging Effect .
T&w Corgpo:ent FLnlfz;}gﬁ?s) Material Environment Requiring Aglngpll\-lzar:;gr;:ment V;f:r;e ;I' ftg':‘ Notes
T yp Management 9
2 Item
Air-indoor
10 | Bolting structural - gy uncontrolied | 1058 of Bolting Integrity vine-s | 3410 g
integrity (External) pre-load 22
e Structural Condensation . . .
1" Bolting integrity Steel (External) Cracking Bolting Integrity N/A N/A H
. Structural Condensation | Loss of . . 3.4.1-
12 Bolting integrity Steel (External) material Bolting Integrity VHI.H-10 28 E
. Structural Condensation | Loss of : .
13 Bolting integrity Steel (External) pre-load Bolting Integrity N/A N/A H
- VIL.B2-311{3.4.1-47}—[C}
\ omtomonn | T
Exchanger Pressure Moist-air Loss of 'RA L%&A >
14| (shel), Main 1 dary Steel (Internal) material / Pipingtank &
Condenser inspestion
COND-HX-9 BWR Water
Heat Chemistry
15 Z):g;s hls\gllearin Pressure Steel Treated water | Loss of Flow-Accelerated VIIILE-35 3.4.1- C
Condenser boundgry (Internal) mgterlal Corrosion (FAC) 29 -
COND-HX-9
Heat
Exchanger
to | ) van | eSS |seo | DetedweterjLosel  BREeryygy | 34T |
Condenser
COND-HX-9
Aging Management Review Results Page 3.4-45 January-2049
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Columbia Generating Station
License Renewal Application
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Table 3.4.2-3 Aging Management Review Results — Condensate {Nuclear) System
; NUREG-
Aging Effect ] .
Row Component lnteqded Material Environment Requiring Aging Management 1801 Table Notes
No. Type Function(s) . M Program Volume | 1item
anagement i
2 item
. Air-indoor
78 Valve Body it{:crtxral g:zg:less uncontrolled | None None ViiLi-10 2'14'1' A
grity (External)
Structural Stainless Condensation | Loss of External Surfaceé
79 Valve Body integrity - Steel (External) material Monitoring N/A NIA G
Structural Treated water | Loss of BWR Water i 3.4.1-
80 Valve Body integrity Steel (Internal) - material Chemistry VHLE-33 | o4 A
Chemistry Program ‘
Structural Treated.water | Loss of o 3.4.1-
81 Valve Body . . Steel : Effectiveriess VINLE-33 A
integrity (Internal) material Inspection 04
Air-indoor
82 |VaveBody |SruoMrel | g uncontrolled | -9° Dxiemal Surtaces vy |53 | A
oty (External) g
Structhal Condensation | Loss of External Surfaces 3.4.1-
83 Valve Body integrity Steel (External) material Monitoring Vil H-10 28 A

\l

Insert new rows 84
through 87 to Table
3.4.2-3 as shown
on page 3.4-53a

Insert new row

188 to Table

3.4.2-3 as shown
on page 3.4-53b

Insert new rows 89
and 90 to Table
3.4.2-3 as shown
on page 3.4-53¢c

Aging Management Review Results

Page 3.4-53
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Table 3.4.2-3 - Aging Management Review Results — Condensate (Nuclear) System
. : NUREG-
Row Component Intended . . Aging !E_ffect Aging Management 1801 Table
: . Material Environment Requiring . Notes
No. Type Function(s) M Program Volume | 1 ltem
anagement
2 ltem
Heat
Exchanger Chemistry Program )
89 | (shell), Main E;iizuarf Steel f;;?:mal) ;":tser‘l’; Effectiveness - ving23 | 341 E -
Condenser y Inspection
COND-HX-9
Heat
Exchanger
. Pressure Steam Loss of Flow-Accelerated 3.4.1-
90 (shell), Main Steel . - VII.B2-4 C
Condenser boundary (Internal) material Corrosion (FAC)
COND-HX-9
Aging Management Review Results Page 3.4-53c Amendment 18 .
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Table 3.4.2-4 Aging Management Review Results — Main Steam System
. NUREG-
Aging Effect .
Row Component Intended . . - Aging Management 1801 Table
No. Type Function(s) Material Environment MRequnrmg Program Volume | 1 Item Notes
anagement
2 [tem
. Pressure . Dried air 3.4.1- A
10 Manifold boundary Aluminum (Internal) None None VIL.[-1 44 0402
Pressure Air-indoor
11 Manifold bounda Aluminum uncontrolled | None None N/A N/A G
Y (External)
Moisture Pressure Steam Loss of BWR Water 3.4.1-
12 Separator boundary Steel (Internal) material Chemistry Vill.B2-3 37 c
. Chemistry Program
Moisture Pressure Steam Loss of - 3.4.1-
13 Steel : Effectiveness VIil.B2-3 E
Separator boundary (Internal) material Inspection 37
Moisture Pressure Steam Loss of Flow-Accelerated 3.4.1-
14 Separator boundary Steel (Internat) ‘__mam;i,a]____ggmgion (FAC) Viil.B2-4 29 c
Steam Ao BWR Water Chemistry
Moisture Pressure . TOSS O IS 3.4.1-
15 Steel uncontrolled ; Lo VILH-7 A
Separator boundary \ (External) material MonltormgI VIII.B2-2 28 A
Structural Stainl \Meist-aip Loss of l‘mm o
. uctura ainless SO S.E P plemental -
16 Orifice integrity Steel (Internal) material II PG/ .l ank I N &
— 3.4.1-37
Structural Stainless Air-indoor 3.4.1-
17 Orifice intearit Steel uncontrolled | None None VHILI-10 4'1 ’ A
grity (External)
- Pressure Stainless Steam . BWR Water 34.1-
18 Piping boundary Steel (Internal) Cracking Chemistry Vill.B2-1 13 A
Aging Management Review Resuits Page 3.4-55 January-2048
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Table 3.4.2-4 Aging Management Review Results — Main Steam System
. NUREG-
Aging Effect .
Row Component Intended . . -, Aging Management 1801 Table
No. Type Function(s) Material Environment MRequmng Program Volume | 1Iitem Notes
anagement 2 ltem
Air-indoor Supplemental
36 | Piping Egi‘:‘;‘;’e Steel uncontrolled r';q‘;stz r‘l’; Piping/Tank VIILH-7 2"84'1‘ 0 4Eo1
v (Externai) Inspection
v . Treated
- Pressure Loss of BWR Water 3.4.1-
37 Piping Steel water : . VIilil.B2-6 A
boundary (External) material Chemistry 04
Treated Chemistry Program
38 Piping E;iii:re Steel water h’?ast:ﬁ; Effectiveness VIlI.B2-6 3:"1' A
Y (External) Inspection
o S Moist.ai I g Supplemental :
38 Biping . . Steel X RipingHank NA NA =
ntegrity Hnternal) raterial I ;
. - Structural Steam Loss of BWR Water 3.4.1-
40 Piping integrity Steel (Internal) material Chemistry Vill.B2-3 37 A
Chemistry Program
. Structural Steam Loss of . 3.4.1-
41 Piping ; : Steel : Effectiveness ViI.B2-3 S E
integrity (Internal) material Inspection 37
- Structural Steam Loss of Flow-Accelerated 3.4.1-
42 Piping integrity Steel (Internal) material Corrosion (FAC) Vill.B2-4 29 A
43 Piping Structural Steel ﬁri:c-:igr?t?glrl eq | Lossof External Surfaces VVIII Ho | 341 A
integrity (External) material Monitoring 28
- Structural Stainless P Moist-air Loss of S.up.plan ental ., .
a4 Piping integrity Steel (Internal) materia : pinghank / N/A / NA 76
BWR Water Chemistry| vii.B2-2 |} 3.4.1-37
Aging Management Review Results Page 3.4-58 Jandary-2049
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Columbia Generating Station
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Table 3.4.2-4 Aging Management Review Results — Main Steam System
. NUREG-
Aging Effect .
Row Component Intended . . - Aging Management 1801 Table
No. Type Function(s) Material Environment MRequmng Program Volume | 1Item Notes
anagement
2 Item
Chemistry Program
. Pressure Steam Loss of X 3.4.1-
54 Strainer Body boundary Steel (Internal) material :Eﬁectlvgness VHI.B2-3 37 E
nspection
. Pressure Steam Loss of Flow-Accelerated 3.4.1-
55 Strainer Body boundary Steel (Internal) material Corrosion (FAC) VIIl.B2-4 29 A
Pressure Air-indoor Loss of External Surfaces 3.4.1-
56 Strainer Body bounda Steel uncontrolled material Monitorin VIII.H-7 2'8 ' A
ry (External) g
Structural Gray Cast Moist air Loss of Selective Leaching
57 Trap Body integrity Iron (Internal) material Inspection NIA N/A G
Structural Gray-Cast Meoist-air Loss-of S_up.pla ertal
68 Frap-Body ; . ; RipingHank NA NA S
ntegrity fron drternal) raterial \ G
Structural Gray Cast Steam Loss of BWR Water 3.4.1-
59 Trap Body integrity Iron (Internal) material Chemistry ViiL.B2-3 37 A
Chemistry Program
Structural Gray Cast Steam Loss of . 3.4.1-
60 Trap Body ; . : Effectiveness Vii.B2-3 E
integrity Iron (Internal) material Inspection 37
Structural Gray Cast Steam Loss of Flow-Accelerated 3.4.1-
61 Trap Body integrity Iron (Internal) material Corrosion (FAC) Vill.B2-4 29 A
Structural Gray Cast Steam Loss of Selective Leaching
62 Trap Body integrity Iron (Internal) material Inspection N/A N/A G
Aging Management Review Results Page 3.4-60 January-2010
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Table 3.4.2-4 Aging Management Review Results — Main Steam System
. NUREG-
Aging Effect .
Row Component Intended . . - Aging Management 1801 Table
: Material Environment | Requiring Notes
No. Type Function(s) ) Management Program Volume | 1 Item
2 ltem
- Air-indoor
Structural Gray Cast Loss of External Surfaces 3.4.1-
63 Trap Body . : uncontrolled ; o VIILH-7 A
integrity Iron (External) material Monitoring 28
Structural Moist-air Lossof S.Hp. plemental
84 Frap-Body ; . Steel ; PipingiTank NIA NIA e}
irtegrity fdrterrah) rmaterial I X
Structural Steam Loss of BWR Water 3.41-
65 Trap Body integrity Steel (Internal) material Chemistry Vill.B2-3 37 A
Chemistry Program
Structural Steam Loss of X 3.41-
66 Trap Body ; . Steel L Effectiveness VIIl.B2-3 E
integrity (Internal) material Inspection 37
Structural Steam Loss of Flow-Accelerated 3.4.1-

67 Trap Body integrity Steel (Internal) material Corrosion (FAC) Vill.B2-4 29 A
68 Trao Bod Structural Steel ﬁri:(;igri?gﬂe d Loss of External Surfaces VIILH-7 3.4.1- A
P y integrity (External) material Monitoring ) 28

Pressure Stainless Air-indoor 3.4.1- A
69 Tubing bounda Steel uncontrolied | None None VIILI-10 4'1 ’ 0410
Y (Internal}
. Pressure Stainless Dried air 3.4.1- A
70| Tubing boundary Steel (internal) None None VILIAZ 0402
. Pressure Stainless Steam . BWR Water ) 3.4.1-
71 Tubing boundary Steel (Internal) Cracking Chemistry VILB2-1 | 43 A
Aging Management Review Results Page 3.4-61
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Table 3.4.2-4 Aging Management Review Results — Main Steam System
. . NUREG-
) Aging Effect .
Row Component Intended . . - Aging Management 1801 Table
. Material Environment | Requiring Notes
No. Type Function(s) Management Program Volume | 1Item
2 Item
Chemistry Program
Pressure Steam Loss of . 3.4.1-
97 Valve Body Steel : . Effectiveness VIII.B2-3 E.
boundary (internal) material Inspection 37
Pressure Steam Loss of Flow-Accelerated 3.4.1-
98 Valve Body boundary Steel (Internal) material Corrosion (FAC) Vill.B2-4 29 A
99 Valve Body Pressure Steel ﬁ:;g]rc\’t?g;;e d Loss of External Surfaces VIILH-7 3.4.1- A
boundary (External) material Monitoring 28
Structural Moist-air Loss-of S_up_ple nental
108 | Valve-Body ; . Stesl ; Ripingrank NA NA (2}
intogrity ' Hrternalh) material I ;
Structural Steam Loss of BWR Water 3.4.1-
101 Valve Body integrity St?el (Internal) material Chemistry _ Vin.g2-3 37 A
Chemistry Program
Structural Steam Loss of : 3.4.1-
102 | Valve Body ; . Steel ; Effectiveness ViI.B2-3 E
integrity (Internal) material Inspection 37
Structural Steam Loss of Flow-Accelerated 3.41-
103 | Valve Body integrity Steel (Internal) material Corrosion (FAC) Vill.B2-4 29 A
104 | Valve Body- Structural Steel ﬁli':;igr?t?c?lrle g |Lossof External Surfaces ViLH7 | 341 A
integrity (External) material Monitoring 28
\— Insert new rows 105-110 from
Page 3.4-65a
Aging Management Review Results Page 3.4-65
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Insert A for Page 3.4-65 -

Table 3.4.2-4 Aging Management Review Results — Main Steam System
. NUREG-
Aging Effect .
Row Component Inten_ded Material Environment | Requiring Aging Management 1801 Table Notes
No. Type Function(s) Program Volume | 1Item
Management
2 Item
. Chemistry Program .
105 | Orifice iAot v vt Effectiveness vig21 | 341 A
» grity Inspection
s Structural Stainless Steam . BWR Water 3.4.1-
106 | Orifice integrity Steel (internal) Cracking Chemistry VillB2-2 | 57 A
. Chemistry Program
107 | Orifice Structural . | Stainless ﬁﬁﬁiﬂlan Cracking Effectiveness ving22 |54 E
grity Inspection
. Chemistry Program
108 Piping attreucrtil:ral gt:;er}less_ .(SI:\et:::\al) ;oastzg; Effectiveness Viil.B2-1 ?';"1' A
grity Inspection
- Structural Stainless Steam . BWR Water 3.4.1-
108 | Piping integrity Steel (internal) Cracking Chemistry VillBZ-2 | 47 A
» . ' Chemistry Program
110 | Piping ?tfe“":i‘t‘ra' gtzgess (SI:let:rmnal) Cracking Effectiveness VIll.B2-2 2'74'1' E
grity Inspection
Aging Management Review Results Page 3.4-65a Amendment 18
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Table 3.4.2-6 Aging Management Review Results ~ Miscellaneous Drain System
. NUREG-
Aging Effect .
Row Component Intended . . - Aging Management Table
No. Type Function(s) Material Environment MRequmng Program Volume | 1 Item Notes
anagement
2 Item
. Structural Stainless E"‘““““Me;st—aw Loss of /S.up.ple nental s - r\
10| Orifice integrity Steel{ (Internal) material !‘ +nsl pingFrank R A 6
lSteam Air-indoor —LVNB2-2 34137
11 | Orifice itt':;rtl‘t’; al | Samless uncontrolled | None ( None viito [ 24| A
(External) § BWR Water Chemistry
. . Stainless Steam . BWR Water 3.4.1-
12 Orifice Throttling Steel (Internal) Cracking Chemistry VIii.B2-1 13 A
. Chemistry Program :
13 | Orifice Throtting | Stainless Steam Cracking Effectiveness vig21 | 3411 A
Steel (Internal) . 13
Inspection
. . Stainless Steam Loss of BWR Water 3.4.1-
14 Orifice Throttling Steel (Internal) material Chemistry VilLB2-2 | o7 A
. Chemistry Program
i . Stainless Steam Loss of ) 3.4.1-
15 Orifice Throttling Steel (Internal) material Effectwgness Viil.B2-2 37 E
Inspection
- Pressure Steam Loss of BWR Water 3.4.1-
16 Piping boundary Steel (Internal) material Chemistry Vill.C-3 02 A
Chemistry Program
- Pressure Steam Loss of . 3.4.1-
17 Piping boundary Steel (Internal) material Effectlvgness VIII.C-3 02 A
Inspection
. Pressure Steam Loss of Flow-Accelerated 3.41-
18 Piping boundary Steel (Internal) material Corrosion (FAC) VIILC-S 29 A
Aging Management Review Results Page 3.4-70 Jandary-2619
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Table 3.4.2-6 Aging Management Review Results — Miscellaneous Drain System
. NUREG-
: Aging Effect .
Row Component intended . . - Aging Management 1801 Table
No. Type Function(s) Material Environment MRequmng " Program Volume | 1Item Notes
anagement
2 ltem
Air-indoor :
. Pressure Loss of External Surfaces 3.4.1-
19 Piping Steel uncontrolled : o VIILH-7 A
boundary (External) material Monitoring 28
. Pressure Stainless Steam . BWR Water 3.4.1-
20 Piping boundary Steel (Internal) Cracking Chemistry Viil.B2-1 13 A
; . Chemistry Program
21 Piping Pressure Stainless Steam Cracking Effectiveness vingz-1 | 341 A
boundary Steel (Internal) . 13
Inspection
: - Pressure Stainless Steam Loss of BWR Water 3.4.1-
22 Piping boundary Steel (Internal) material Chemistry Vill.B2-2 37 A
. Chemistry Program
. Pressure Stainless Steam Loss of - 3.4.1-
23 Piping boundary Steel (Internal) material E\ffectwg ness Vill.B2-2 37 E
Soaction
. Air-indoor BWR Water Chemlstry
24 | Piping pressure Srailess uncontrollea™TRENE=T ng'l vic-3]vinko | 241 1 A
ry {External) ; | A
Steam ] ] iy Supplemental \ .
55 |Pong (el ses | (oo e |Bemsds W [~Tha Lt
3.4.1-02]
Air-indoor e
- Structural Loss of External Surfaces !.4.1-
26 Piping . . Steel uncontrolled ; o VIILH-7 A
integrity (External) material Monitoring 28
. Pressure Steam Loss of BWR Water 3.4.1-
27 Strainer Body boundary Steel (Internal) material Chemistry Vill.C-3 02 A
Aging Management Review Results Page 3.4-71
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Table 3.4.2-6 Aging Management Review Results — Miscellaneous Drain System
. NUREG-
Aging Effect .
Row Component Inter]ded Material Environment | Requiring Aging Management | 1801 Table Notes
No. Type Function(s) Program Volume | 1item
Management
2 Item
Chemistry Program
. Pressure Steam Loss of : 3.4.1-
28 Strainer Body Steel ; Effectiveness VIII.C-3 5 A
boundary (Internal) material Inspection 02
. Pressure Steam Loss of Flow-Accelerated 3.4.1-
29 Strainer Body boundary Steel (Internal) material Cagasion (FAC) VILC-S | 507, A
— BWR Water Chemistry l
Pressure Air-indoor L0SS 0 l:—xﬂ"JemaI Surfaces - 3.4.1-
30 Strainer Body bounda Steel uncontrolled material Monitoring [ —— VIILH-7 2'8 ' A
v (External) g Jvi.c-3 A
Steam N
31 Strainer Body -StrUCt.UTaI Steel Loss (_)f PipingiFank =AUA =N LA,
integrity (Internal) material I i
— 3.4.1-02
Air-indoor
; . Structural Loss of External Surfaces 3.4.1-
32 Strainer Body | . . Steel uncontrolled ; L VHI.H-7 A
integrity (External) material Monitoring 28
Pressure Steam Loss of BWR Water 3.4.1-
33 Valve Body boundary Steel (Internal) material Chemistry VIIL.C-3 02 A
’ Chemistry Program o
Pressure Steam Loss of - 3.4.1-
34 Valve Body Steel : Effectiveness VIII.C-3 ; A
: boundary : (Intgrnal) material Inspection 02
Pressure Steam Loss of Flow-Accelerated 3.4.1-
35 Valve Body boundary Steel (Internal) material Corrosion (FAC) V"{'C's 129 A
36 | ValveBody || essure Steel froontrolied | Loss of External Surfaces | 7 | 343 | 4
boundary (External) material Monitoring 28
Aging Management Review Results Page 3.4-72
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Table 3.4.2-6 Aging Management Review Results — Miscellaneous Drain System
: ' . NUREG-
Aging Effect ;
Row Component Intended . . e Aging Management 1801 Table
. Material Environment | Requiring Notes
No. Type Function(s) Management Program Vzolltl:enr:\e 1 Item
Structural I/"Meist—a# ' Loss of Supplemental
37 Valve Body integrity Steel (Internal) material IVW. ij'LA /G
Steam [T i indoor — -
Structural e Loss of External Surfaces 3.4.1-
38 Valve Body integrity Steel ;Jg)c(:tc;r::]rgll)led material Monitoring VIILH-7, 28 A
VIIL.C-3 3.4.1-02 A
BWR Water Chemistry
Insert new rows 39 - 45 from
Page 3.4-73a
Aging Management Review Results Page 3.4-73 Jandary-2040
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Insert A for Page 3.4-73

Table 3.4.2-6 Aging Management Review Results — Miscellaneous Drain System
. NUREG-
Aging Effect .
I;c:)w Cor_r;po:ent F:Jnl:gt'}gﬁ?s) Material Environment | Requiring AgmgPI:)anra;?:ment Vlﬁ?l;"ae ;I' latzlr‘:n Notes
: yp Management g
2 Iltem
. Chemistry Program .
39 | Orifice Stuctural | Stainless reama Loss of Effectiveness ving21 | 340 A
egrity Inspection
o Structural Stainless Steam . BWR Water 3.4.1-
40 | Orifice integrity Steel (Internal) Cracking Chemistry Vill.B2-2 | 47 A
. Chemistry Program
41 Orifice iﬁgjcrtil:ral gizlenlless (Sltmet:::al) Cracking Effectiveness ViI.B2-2 :3;%4'1' E
- gty Inspection
Chemistry Program ’
42 | Piping Stuctural | steel (Sf:ﬁ:::al) woss of Effectiveness vines | 341 A
grity . Inspection .
. Structural Steam Loss of Flow-Accelerated 3.4.1-
43 Piping integrity Steel (Internal) Material Corrosion (FAC) VILC-5 1 59 ™ A
Chemistry Program
44 | Strainer Body | US| see (Sl::::rmnal) coss of Effectiveness vines | 34 A
grity Inspection
. | structural - Steam Loss of Flow-Accelerated 3.4.1-
45 Strainer Body integrity Steel (Internal) Material Corrosion (FAC) VIILC-5 29 A
Aging Management Review Results Page 3.4-73a Amendment 18
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Table 4.1-1 replace with (ii) |
Time-Limited Aging Analyses

Results of TLAA Evaluation by Category 10 C:a :;;:;Lc)ﬁ) Sele_t;Rtﬁ)n
Reactor Vessel Neutron Embrittlement ) J 4.2
Neutron Fluence Not-a-TLAA 421
Upper Shelf Energy (USE) (i) 422
Adjusted Reference Temperature (ART) (ii) 423
Pressure-Temperature (P-T) Limits (iii) 4.2.4
Reactor Vessel Circumferential Weld Examination (ii) 425
Relief
Reactor Vessel Axial Weld Failure Probability | (i) 4.2.6
Metal Fatigue 4.3
Reactor Pressure Vessel Fatigue Analyses (iii) 431
Reactor Vessel Internals Fatigue Analyses iii) 432
Reactor Coolant Pressure Boundary Piping and (i) 433
Component Fatigue Analyses
Non-Ciass 1 Component Fatigue Analyses _ (i) 434
Effects of Reactor Coolant Environment on Fatigue (iii) 4.3.5
Life of Components and Piping
Environmental Qualification of Electrical Equipment R . 44
Concrete Containment Tendon Prestress 7 Not a TLAA 45
Containment Liner Plate, Metal Containments, and Penetrations Fatigue 46
Analyses
ASME Class MC Components 0] 46.1
Downcomers (i) 46.2
Safety Relief Valve Discharge Piping (i) 46.3
Diaphragm Floor Seal 0] 464
ECCS Suction Strainers ‘ (i) 465
Other Plant-Specific Time-Limited Aging Analyses B 47
Reactor Vessel Shell Indications (iii) 471
Sacrificial Shield Wall (i) 472
Main Steam Line Flow Restrictor Erosion Analysis . (i) 473
Time-Limited Aging Analyses Page 4.1-3 | —denuary-2646—
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4.2.1 Neutron Fluence

Columbia Generating Station
License Renewal Application

Technical Information

As such, the beltiine definition for the period of extended operation includes the lower
shell, lower-intermediate shell, associated vertical (longitudinal) welds, the girth
(circumferential) weld that connects the lower and lower-intermediate shells, and nozzle

N6 and N12.

Disposition: Neutron fluence is-re
Replace with "has been projected to the
end of the period of extended operation”.
Table 4.2-1
RPV Beltline Fluence Values at 54 EFPY
-/ PLATES : Identification 0T fluence 1/4T fluence |
T (I.D.)yNo. ~ (nfcm?)  (nfem?) ..
Lower Shell Mk 21-1-1, 4.78E+17 2.7T1E+17
Mk 21-1-2, ‘
Mk 21-1-3,
Mk 21-1-4
Lower-Intermediate Shell Mk 22-1-1, 1.17E+18 8.10E+17
Mk 22-1-2,
Mk 22-1-3,
Mk 22-1-4
NOZZLES: ; © L
N6 (RHR /LPCI ) Mk 64-1 6.49E+17 4 48E+17
(3 nozzles)
| - WELDS: TR IR O S
Lower Vertical BA, BB, 4. 78E+17 . 2.71E+17
(Axial / Longitudinal) BC, BD
Lower-Intermediate Vertical BE, BF, 1.17E+18 8.10E+17
(Axial / Longitudinal) BG, BH
Lower to Lower-Intermediate Girth AB 4. 78E+17 3.3E+17
(Circumferential)

Insert row for Nozzles N12 from Insert A on Page

4.2-3a

Time-Limited Aging Analyses

Page 4.2-3

January-2040
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A.1.3.1.1 Neutron Fluence

Columbia Generating Station
License Renewal Application
Technical Information

Beltline Evaluation

For the extended operating period, ferritic materials for vessel beltline shells, welds, and
assembly components are required to be evaluated for neutron irradiation embrittlement
if high energy neutron fluence is greater than a threshold value of 1E+17 n/cm? (E >1
MeV) at the end of the 60 years. The only vessel assembly items, other than the shells
and welds of the beltline region that would experience neutron fluence greater than
1E+17 n/cm? during the period of extended operation are instrumentation nozzie N12
and residual heat removal/low pressure coolant injection (RHR/LPCI) nozzle N6.

-Instrumentatior-nezzle-N1-2-has-a-thickress-less-than-2-6-inshes-ard-tharafere-dees-nst
fequire-a-fracture-toughness-evaluatisn-per-ASME-Code-Appendix-8;-Section-82223-

v‘F\‘lozzle*NG‘is-evaIuated~for-ART-beIow.-¥he—AR4:~f6F—this-nszzle—is-less~than-that—ﬁGF—the-
‘highest-weld—and-plate——Eonsequently;-nozzlie-No-is—not-the-limiting-material-for-the
vessel-and-thus-is-net-a-beltline-eompenent—However-as-nozzle-N§-was-evaluated-for S
ART-it-meets-the-definition-of-a-beltline-component-per-10-CFR-50;-Appendix-G:

The beltline definition for the period of extended operation includes the lower shell
(Course #1 / Ring #21), lower-intermediate shell (Course #2 / Ring #22), associated
vertical (longitudinal) welds, the girth (circumferential) weld that connects the lower and
lower-intermediate shells, and nozzie, N6,

Disposition v

Neutron fluence i it i i

embrittlement TLAAs.

Replace with Insert A from page A-28a.

/& 1.3.1.2 Upper Shelf Energy Evaluation

10 CFR 50 Appendix G requires the upper shelf energy (USE) of the vessel beltline
materials to remain above 50 ft-Ib at all times during plant operation, including the
effects of neutron radiation. If USE cannot be shown to remain above this limit, then an
equivalent margin analysis (EMA) must be performed to show that the margins of safety
against fracture are equivalent to those required by Appendix G of Section XI of the
ASME Code.

The initial (unirradiated) USE is not known for all the Columbia vessel plates and welds.
For those plates and welds for which the initial USE is known, USE was projected using
Regulatory Guide 1.99, Revision 2 methods. For the vessel plates and welds for which
the initial USE is not known, USE equivalent margin analyses were performed using the
Boiling Water Reactor Owners Group (BWROG) equivalent margin analysis (EMA)
methodology. Results from the testing and analysis of surveillance materials were used
in the EMA analyses.

Replace with "has been projected to the

end of the period of extended operation”.

Final Safety Analysis Report Suppiement Page A-28 i Januvar-2048
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above.

Infra-red window installation at bolted connections of the in-scope bus
will be completed prior to the initial thermography inspection, discussed

\

Columbia Generating Station
License Renewal Application

\

Technical Information

Item Number

Bus Program

' _ Columbia License Renewal Commitments

Table A-1

Commitment

40) Metal-Enclosed

The Metal-Enclosed Bus Program is a new program.
The Metal-Enclosed Bus Program is an inspection program that
detects degradation of metal-enclosed bus within the scope of -
license renewal. The program provides for the visual inspection of
interior sections of bus, and an inspection of the elastomeric seals at
the joints of the duct sections. The program also makes provision for
thermographic inspection of bus bolted connections. '

The thermography portion of the program will be performed once
every 10 years, with the initial inspections to be performed prior to
the period of extended operation. The visual inspection portion of the
program will also be performed once every 10 years, with the first’
inspections to be performed prior to the period of extended operation.

Supplement
Location

A.1.2.40

FSAR " EnHancement

(LRA App. A) | -

‘Implémentation

_operation.
"Then ongoing.

or
Implementation
- ‘Schedule

prior to the period
of extended

41) Monitoring and

The Monitoring and Collection Systems Inspection is a new activity.

A1.2.41

Within the 10-

Collection The Monitoring and Collection Systems Inspection detects and year period prior
‘Systems characterizes the condition of materials at the internal surfaces of to-the period of
Inspection subject mechanical components that are exposed to equipment or extended
area drainage water.and other potential contaminants and fluids. operation.
1 The inspection provides direct evidence as to whether, and to what
extent, the relevant effects of aging have occurred.
Final Safety Analysis Report Supplement Page A-57 —Jantery2040-
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Columbia Generating Station
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Technical Information

Insert A to Page A-61

Insert B to Page A-61

Implemented prior to the period of extended operation. Inspection activities will start
during the fourth 10-year inservice inspection interval, then ongoing.

The Small Bore Piping Program will inspect a sample of ASME Code Class 1 piping LT NPS
4 to GE to NPS 1. The inspection will include 10% of the weld population or a maximum of
25 welds of each weld type (e.g., full penetration or socket weld) using a methodology to
select the most susceptible and risk-significant welds. For socket welds, opportunistic
destructive examination can be performed in lieu of volumetric examination. Because more
information can be obtained from a destructive examination than from nondestructive
examination, Columbia may take credit for each weld destructively examined equivalent to
having volumetrically examined two welds.

Final Safety Analysis Report Supplement Page A-61a
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Columbia Generating Station
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Insert A into page A-68a

Enhancement
FSAR Supplement
Item Number Commitment Location or .
(LRA App. A) Implementation
Schedule
62) Service Level 1 The Service Level 1 Protective Coatings A.1.2.55 Ongoing
Protective Coatings | Program is an existing program that will be
Program continued for the period of extended
operation.
63) Inservice Inspection [|Ultrasonic Testing (UT) examination of A1.2.33 When demonstrated
(ISI) Program creviced shroud support plate access hole acceptable UT
cover weld, top hat configuration, will be technique is available.
performed once a demonstrated acceptable
UT technique becomes available. Then ongoing.
64) Inservice Inspection |Verify leakage is not entering the annular N/A During the fourth
(1S1) Program - IWE space between the containment vessel and Inservice Inspection
the concrete shield wall from the outer (IS1) interval prior to the
refueling bellows seal. Inspection of the period of extended
portions of the outer containment vessel operation (PEO) and
" |shell made accessible by opening all eight again in the fifth ISI
inspection ports in the containment vessel at interval after entering
570 foot elevation will be performed to check the PEO.
for evidence of leakage. These inspections
will be performed during a refueling outage
while the reactor cavity is flooded.

R Insert new row 65 from Page A-68c for
Amendment 18

Final Safety Analysis Report Supplement Page A-68b Amendment 44
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Insert A into Page A-68b

Item Number

65) ISl

Commitment

Columbia will prepare and submit the ISI Program Plan for the
fourth 10-year interval no later than 2015. (The third 10-year
ISI interval extends from December 2005 until December,
2015.) The small bore piping program will be included in the
fourth 10-year interval IS| program plan as an augmented
inspection. The locations to be inspected, the sample size, the
inspection methodology will be included in the program plan.

FSAR Enhancement
Supplement or
Location Implementation
(LRA App. A) Schedule
LRA Appendix | Upon submittal
B of the ISI
Program Plan
for the fourth

10-year interval

Final Safety Analysis Report Supplement

Page A-688c
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B.2.40 Metal-Enclosed Bus Program

Program Description

The Metal- Enclosed Bus Program will manage. e aging of meta -enclosed bus wnthln :
the scope of license renewal. The program provides for the penodlc visual inspection of -
metal-enclosed bus, along-with the -use of thermography,-in order-to determine if age-
related degradation is occurring. The program will provide reasonable assurance that
the electrical components will perform their intended functions for the period of
extended operation.

The Metal-Enclosed Bus Program is a new aging management program that will be
implemented prior to the period of extended operation, with the first inspection to be
completed prior to the end of the current operating license, and with both the
thermography portion and the visual inspection portion to be performed every 10 years

thereafter. : 216 KV

The metal-enclosed bus addressed by this program includes the"non-segregated bus
associated with transformer E-TR-S (the 230-kV startup auxiliary power transformer).

NUREG-1801 Consistency

The Metal-Enclosed Bus Program is a new Columbia program that will be consistent
with the 10 elements of an effective aging management program, as described in
NUREG-1801, Section X|.E4, “Metal-Enclosed Bus,” with an exception.

Exceptions to NUREG-1801

Program Elements Affected:

e Parameters Monitored or Inspected

The Metal-Enclosed Bus Program will perform the inspection of the various bus
joints, seals, and gaskets when the bus assembly covers are removed for
inspection of the internal components, rather than the Structures Monitoring
Program (as listed in NUREG-1801 item VI.A-12). The Structures Monitoring
Program will perform the inspection of the bus assembly external surfaces and
the bus assembly structural supports.

Aging Management Program Elements

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

* Scope of Program '

Aging Management Programs Page B-155 —Jandary-2616-
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Coalumbia Generating Station
License Renewal Apptication
J ’ Technical Information

[6.2.40

The Metal-Enclosed Bus Program is credited with detecting aging effects for in-
scope metal-enclosed bus. The in-scope bus is limited to non-segregated metal-
enclosed bus in the-6-9-kV—and-4.16-kV electrical systems associated with the off-
site power supply (via transformer E-TR-S).

« Preventive Actions -
The Metal-Enclosed Bus Program is an inspection program; no actions are taken to
prevent or mitigate aging degradation.

) Parameters Monitored or Inspected :
The Metal-Enclosed Bus Program will inspect bus insulation for anomalies, such as
embrittlement, cracking, melting, swelling, or discoloration, which may indicate
overheating or aging degradation. The internal bus enclosure will be inspected for
cracks, corrosion, foreign debris, excessive dust buildup, and evidence of water
intrusion. The internal bus supports (i.e., internal to the enclosure) will be mspected
for structural integrity and any sign of cracks

The Metal-Enclosed Bus Program will inspect a sample of bus bolted connections
via thermography for signs of loose connections. The in-scope bus will be checked -
fronfrs the exterior with the bus energized to provide gross detection of circuit hot
spofs '

The Metal-Enclosed Bus Program will inspect the bus joints;.seals, and gaskets
when the assembly covers are removed for inspection of the internal components.

o Detection of Aging Effects
The Metal-Enclosed Bus Program will utilize thermography to check the bolted
connections in the non- segregated metal-enclosed bus that is within the license
renewal scope. The thermography inspection will be performed for representative
portions of the in-scope non-segregated metal-enclosed bus.

The Metal-Enclosed Bus Program also includes visual inspection of the internal bus
enclosure, bus insulation, and internal bus supports. The bus enclosure will be
inspected for cracks, corrosion, foreign debris, excessive dust buildup, and evidence
of water intrusion. The bus insulation will be inspected for anomalies, such as signs
of embrittlement, cracking, melting, swelling, or discoloration, which may indicate
overheating or aging degradation. The internal bus supports (internal to the
enclosure) will be inspected for structural integrity and signs of cracking. The
elastomers used to seal the bus enclosure assembly will be inspected for
embrittlement, cracking, loosemng, flaking, peeling, and other indications of agmg
degradation.

Both the thermography inspection and the visual inspections will be performed at
least once every 10 years, with the first inspections to be completed within-the—40—
yearperiod prior to the end of the current operating license.

Aging Management Programs Page B-156 —January-2010~
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B.2.49 Small Bore Piping Program

Columbia Generating Station
License Renewal Application
Technical Information

Insert A to Page B-187

The Small Bore Class 1 Piping Program will detect and characterize cracking of small
bore, less that 4 inches nominal pipe size, Class 1 piping components (piping, fittings,
branch connections, and valve bodies) that are exposed to reactor coolant. This
periodic program will provide physical evidence as to whether, and to what extent,
cracking due to SCC or to thermal or mechanical loading has occurred in small bore
Class 1 piping components. It will also verify, by inspections for cracking, that reduction
of fracture toughness due to thermal embrittiement requires no additional aging
management for small bore Class 1 cast austenitic stainless steel valve bodies. The
Small Bore Class 1 Piping Program will be a condition monitoring program with no
actions to prevent or mitigate aging effects.

While the ASME Code does not require volumetric examination of Class 1 small bore
piping, the Small Bore Class 1 Piping Program includes visual and volumetric inspection
of a representative sample of small bore Class 1 piping components; the sample will
include butt welds and socket welds, and will focus on the bounding or lead components
most susceptible to aging due to time in service, severity of operating conditions, and
lowest design margin. Actual inspection locations will be based on physical
accessibility, exposure levels, NDE techniques, and locations identified in NRC
Information Notice 97-46. Volumetric examinations (including destructive and/or
nondestructive techniques) will be performed by qualified personnel following
procedures that are consistent with Section XI of the ASME Code and 10 CFR 50,
Appendix B. ._IReplace with Insert A from Page B-187b|

In scope components will be grouped j to populatlons based on component type

matenal and envnronment

ions: 100% of each sample wnll be mspected each
10-year ISl interval, with the breakdown of inspections between outages within the
interval per ASME Section Xl, Subsection IWB, Program B.

If a qualified non-destructive volumetric examination technique does not become
available for socket welds, destructive examination will be conducted. Opportunistic
destructive examination will be performed when socket welds are removed from service
for other considerations, such as plant modifications. If socket welds do not become
available on opportunistic bases prior to the scheduled inspections within the 10-year
interval, then socket welds will be selected for planned destructive examinations.

Unacceptable inspection findings will be evaluated by the Columbia corrective action
process. The evaluation of indications will include determining the extent of condition
by the expansion of the sample size.

Aging Management Programs . Page B-187a ' Amendment-7
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Insert A to Page B-187a

The sample population criteria will use the guidance given in NUREG-1801,
Revision 2, Section XI.M35. The Small bore Piping Program will inspect a
sample of ASME Code Class 1 piping less than NPS 4 and greater than or equal
to NPS 1. The inspection will include 10% of the weld population or a maximum
of 25 welds of each weld type (e.g., full penetration or socket weld) using a
methodology to select the most susceptible and risk-significant welds. For socket
welds, opportunistic destructive examination can be performed in lieu of
volumetric examination. Because more information can be obtained from a
destructive examination than from nondestructive examination, Columbia may
take credit for each weld destructively examined equivalent to having
volumetrically examined two welds. _

Aging Management Programs  Page B-187b Amendment 18
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Insert A to Page B-189

The Small Bore Class 1 Piping Program will perform visual and volumetric inspection of
a representative sample of small bore Class 1 piping components, including butt welds
and socket welds, and will focus on the bounding or lead components most susceptible
to aging due to time in service, severity of operating conditions, and lowest design
margin. Actual inspection locations will be based on physical accessibility, exposure
levels, NDE techniques, and locations identified in NRC Information Notice 97-46.
Replace with insert A from Page B-189b |
In scope components will be grouped lnto populatlons based on component type
matenal and envuronment ample-size# e a ach-population-{except-secke

weld—sample—wﬂl—melude—three—leeahens 100% of each sample wnll be mspected each

10-year IS!| interval, with a breakdown of inspections between outages within the
interval per ASME Section XI, Subsection IWB, Program B. Inspections will start during
the fourth 10-year interval, which begins prior to the period of extended operation.

Volumetric examinations (including destructive and nondestructive techniques) will be
performed by qualified personnel following procedures that are consistent with Section
Xl of the ASME Code and 10 CFR 50, Appendix B. If a qualified non-destructive
volumetric examination technique does not become available for socket welds,
destructive examination will be conducted. Opportunistic destructive examination will
be performed when socket welds are removed from service for other considerations,
such as plant modifications. If socket welds do not become available on opportunistic
bases prior to the scheduled inspections within the 10-year interval, then socket welds
will be selected for planned destructive examinations.

Insert B to Page B-189

Unacceptable program findings will be evaluated, tracked, and trended by the Columbia
corrective action program. Extent of condition will be determined by the expansion of
the sample size as called for by the ASME Code, Section Xl, Subsection IWB-2400.

Insert C to Page B-189

Acceptance criteria will be in accordance with the ASME Code, Section Xl, Subsection
IWB-3100. The evaluation of indications will include determining the extent of condition
by the expansion of the sample size as called for by the ASME Code, Section Xl,

Subsection IWB-2400.

Aging Management Programs Page B-189a sndme
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Insert A to Page B.189a

The sample population criteria will use the guidance given in NUREG-1801,
Revision 2, Section XI.M35. The Small bore Piping Program will inspect a
sample of ASME Code Class 1 piping less than NPS 4 and greater than or equal
to NPS 1. The inspection will'include 10% of the weld population or a maximum
of 25 welds of each weld type (e.g., full penetration or socket weld) using a
methodology to select the most susceptible and risk-significant welds. For socket
welds, opportunistic destructive examination can be performed in lieu of
volumetric examination. Because more information can be obtained from a
destructive examination than from nondestructive examination, Columbia may
take credit for each weld destructively examined equivalent to having
volumetrically examined two welds.
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