TENNESSEE
VALLEY
AUTHORITY

1101 Market Street, Chattanooga, Tennessee 37402

CNL-26-014

April 15, 2026
10 CFR 50.55a

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

Sequoyah Nuclear Plant, Units 1 and 2
Renewed Facility Operating License Nos. DPR-77 and DPR-79
NRC Docket Nos. 50-327 and 50-328

Watts Bar Nuclear Plant, Units 1 and 2
Facility Operating License Nos. NPF-90 and NPF-96
NRC Docket Nos. 50-390 and 50-391

Subject: Sequoyah Nuclear Plant, Units 1 and 2 and Watts Bar Nuclear Plant,
Units 1 and 2 - Alternative and Relief Requests for the Next Inservice
Testing Intervals

In accordance with the provisions of Title 10 of the Code of Federal Regulations

(10 CFR) 50.55a(z), “Codes and Standards - Alternatives to codes and standards
requirements,” and 10 CFR 50.55a(f)(6)(i), “Impractical IST requirements,” Tennessee Valley
Authority (TVA) hereby submits, for Nuclear Regulatory Commission (NRC) approval, the
enclosed inservice testing (IST) alternative and relief requests in support of the subsequent
Sequoyah Nuclear Plant (SQN), Units 1 and 2, and the Watts Bar Nuclear Plant (WBN),
Units 1 and 2 IST intervals.

TVA plans to adopt, in its entirety, the 2022 Edition of the American Society of Mechanical
Engineers (ASME) Operation and Maintenance (OM) Code, subject to the conditions

in 10 CFR 50.55a(b)(3), “Conditions on ASME OM Code,” for the pumps, valves, and snubbers
contained in the SQN and WBN IST programs.

TVA is currently in the fourth IST interval for SQN Units 1 and 2, the third IST interval

for WBN Unit 1, and the first IST interval for WBN Unit 2. The code of record for these intervals
is the 2004 Edition through the 2006 Addenda of the ASME OM Code. The fourth IST interval
for SQN Units 1 and 2, originally scheduled to end on June 30, 2026, was extended to
December 15, 2026, as allowed by Subsection ISTA-3120(c), “Inservice Examination and Test
Interval.” Therefore, the fifth IST interval for SQN Units 1 and 2 is required to begin no later
than December 16, 2026.
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The WBN Unit 1 third IST interval, and the WBN Unit 2 first IST interval, are currently
scheduled to end on October 18, 2026, for both units, but can be extended to May 26, 2027, as
allowed by Subsection ISTA-3120(c), in order to keep the same interval dates for WBN Units 1
and 2. Therefore, the fourth IST interval for WBN Unit 1 and the second IST interval for WBN
Unit 2 are required to begin no later than May 27, 2027. However, TVA is currently planning to
commence the next WBN IST intervals as the same date as SQN (i.e., December 16, 2026).

The Code of Record (COR) IST intervals, as defined in 10 CFR 50.55a(y), for SQN Units 1

and 2 and WBN Units 1 and 2 will encompass the entire IST COR interval that uses the 2022
Edition of the ASME OM Code (i.e., the fifth and sixth IST intervals for SQN Units 1 and 2,
fourth and fifth IST intervals for WBN Unit 1, and second and third IST intervals for WBN Unit 2),
which are being extended from 10 years to 12 years each based on the implementation of
conditionally acceptable ASME OM Code Case OMN-31, "Alternative to Allow Extension

of ISTA-3120 Inservice Examination and Test Intervals From 10 Years to 12 Years." In
accordance with the guidance of Regulatory Guide 1.192, Revision 5, "Operation and
Maintenance Code Case Acceptability, ASME OM Code," the conditions required to implement
code case OMN-31 will be met. Specifically, TVA will be implementing an acceptable Edition of
the ASME OM Code (2022 Edition), the code case will be implemented at the beginning of an
interval, and the requirements of Subsection ISTA-3120 will have been satisfied.

Enclosure 1 to this submittal lists the alternative requests that are within the scope of this
submittal. Enclosure 2 contains the alternative requests that are common to both SQN

and WBN as identified in Enclosure 1. Enclosure 3 to this submittal contains the alternative
requests that are applicable to SQN only, as identified in Enclosure 1. For informational
purposes, Enclosure 4 lists those alternative requests that were previously approved by

the NRC for the current SQN and WBN IST intervals, but are no longer needed for the
subsequent SQN and WBN IST intervals due to changes in ASME OM Code requirements.

The proposed alternative requests in Enclosures 2 and 3 are in support of the

subsequent SQN Units 1 and 2 and the subsequent WBN Units 1 and 2 IST intervals as
described in 10 CFR 50.55a(y), scheduled to commence on December 16, 2026. Therefore,
TVA requests approval of these requests no later than December 4, 2026.

There are no new regulatory commitments contained in this letter. Please address any
questions regarding this request to Amber V. Aboulfaida, Senior Manager, Fleet Licensing, at
avaboulfaida@tva.gov.

Respectfully, Digitally signed by

Feg Ieyl Fegley, Damon Allan

Date: 2026.04.15
Damon Allan 14:55:40 -04'00'

Damon A. Fegley
General Manager, Nuclear Regulatory Affairs & Emergency Preparedness

Enclosures

cc: See Page 3
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Enclosures:

1. Alternative Requests that are Within the Scope of this Submittal

2. Alternative Requests Common to Sequoyah Nuclear Plant Units 1 and 2 and Watts
Bar Nuclear Plant, Units 1 and 2

3. Alternative Requests for Sequoyah Nuclear Plant Units 1 and 2, only

4. Alternative Requests that Were Previously Approved by the NRC for the Current SQN
and WBN IST Intervals, but are No Longer Needed for the Subsequent SQN and WBN
IST Intervals

cc: NRC Regional Administrator - Region Il
NRC Senior Resident Inspector - Sequoyah Nuclear Plant
NRC Project Manager - Sequoyah Nuclear Plant
NRC Senior Resident Inspector - Watts Bar Nuclear Plant
NRC Project Manager - Watts Bar Nuclear Plant
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Alternative Requests that are Within the Scope of this Submittal
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Enclosure 1

Alternative Requests that are Within the Scope of this Submittal

Pump Alternative Requests

Approved If Yes,
Applicable | Applicable | by NRC Previous .
Alternative Descriotion to SQN to WBN for Alternative Enclosure B;?:;r]:::i\%e
Request No. P Units 1 and | Units 1 and | Current Request Request
2? 2? IST No. 9
Interval?
. . RP-01 10 CFR
Essential Raw Cooling Water .
SQN/WBN- (SQN)! Enclosure | 50.55a(f)(6)(i)
IST-01 (F'fsv\?miﬂreeegevr\]’t%h Pump Y Y Y IST-RR-2 2 10 CFR
(WBN)3 4 50.55a(z)(2)
RP-092
Turbine Driven Auxiliary and
Feedwater (TDAFW) and Motor RP-116
SQN/WBN- | Driven Auxiliary Feedwater Y Y Y (SQN) Enclosure 10 CFR
IST-02 (MDAFW) Pump Testing IST-RR-72 2 50.55a(z)(2)
Following Maintenance During and
an Outage IST-RR-96
(WBN)
SQN/WBN- | Code Case OMN-34 v v N N/A Enclosure 10 CFR
IST-03 Testing on a Pump Curve 2 50.55a(z)(1)
SQN/WBN- . Enclosure 10 CFR
1ST-04 Code Case OMN-32 Revision 1 Y Y N N/A > 50.55a(2)(1)
10 CFR
et Residual Heat Removal (RHR) RP-02 Enclosure | 50.55a(f)(6)(i)
SQN-IST-01 Pump Flow Measurement Y N Y (SQN)! 3 10 CFR
50.55a(z)(2)
RHR Pump Vibration RP-06 Enclosure 10 CFR
SQN-IST-02 | 10 asurements Y N Y (SQN)’ 3 50.55a(2)(2)
CNL-26-014 E1-10of 2
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Alternative Requests that are Within the Scope of this Submittal
Valve Alternative Requests
Approved If Yes,
Applicable | Applicable | by NRC Previous .
Alternative . to SQN to WBN for Alternative Basis for_the
Description . : Enclosure Alternative
Request No. Units 1 Units 1 Current | Request No. Request
and 27 and 27? IST
Interval?
RV-01 10 CFR
SQN/WBN- | Reactor Head Vent Valve v v v (SQN)' Enclosure | 50.55a(f)(6)(i)
IST-05 Stroke Timing IST-RR-3 2 10 CFR
(WBN)3 4 50.55a(z)(1)
Y
SQN/WBN- . o RV-02° Enclosure 10 CFR
IST-06 Mechanical Agitation Y Y (gﬁ;\; (SQN) 5 50.55a(z)(2)

Notes 1 through 5 are Nuclear Regulatory Commission (NRC) Safety Evaluation Accession Numbers for previous Tennessee Valley
Authority alternative requests:

ouhwn -~

CNL-26-014

ML16123A131 (SQN Units 1 and 2)
ML19227A110 (SQN Units 1 and 2 and WBN Units 1 and 2)
ML16057A863 (WBN Unit 1)
ML14289A222 (WBN Unit 2)
ML22304A186 and ML25251A095 (SQN Units 1 and 2)
ML22272A568 (SQN Units 1 and 2 and WBN Units 1 and 2)

E1-2 of 2
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Alternative Requests that are Common to Sequoyah Nuclear Plant, Units 1 and 2
and Watts Bar Nuclear Plant, Units 1 and 2
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Sequoyah Nuclear Plant, Unit 1 and 2
Watts Bar Nuclear Plant, Units 1 and 2
Alternative Request SQN/WBN-IST-01

Enclosure 2

Essential Raw Cooling Water Screen Wash Pump Flow Measurement

. ASME OM Code Components Affected

Essential Raw Cooling Water
0-PMP-67-470 | (ERCW) Screen Wash Pump
A-A
0-PMP-67-477 ERCW Screen Wash Pump
Sequoyah B-B
(SQN)
Unit 1 and 2
0-PMP-67-482 ERCW Screce;]BWash Pump
0-PMP-67-487 ERCW Screen Wash Pump
D-A Vertical
Line 3 A
Shaft
1-PMP-67-431-A ERCW Screen Wash Pump
1A-A
1-PMP-67-440-B ERCW Scre1eBn_I;Nash Pump
Watts Bar
(WBN)
Unit 1 and 2

2-PMP-67-437-A

ERCW Screen Wash Pump
2A-A

2-PMP-67-447-B

ERCW Screen Wash Pump
2B-B

CNL-26-014
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Il. ASME Code Edition and Addenda

American Society of Mechanical Engineers (ASME) Operation and Maintenance (OM) Code,
“Operation and Maintenance of Nuclear Power Plants,” 2022 Edition, no Addenda.

Mil. Applicable Code Requirements

Subsection ISTB-5210(a), “Baseline Testing,” states, “In systems where resistance can be
varied, flow rate and differential pressure shall be measured at a minimum of five points. If
practicable, these points shall be from pump minimum flow to at least the comprehensive pump
test flow rate, or, if a pump periodic verification test is required per ISTB-3400, the pump design
basis accident flow rate in the credited Owner’s safety analysis, whichever is higher. A pump
curve shall be established based on the measured points. At least one point shall be
designated as the reference point(s). Data taken at the reference point will be used to compare
the results of inservice tests. A pump curve need not be established for pumps in systems
where resistance cannot be varied.”

Subsection ISTB-5221(b), “Group A Test Procedure,” states, “The resistance of the system shall
be varied until the flow rate is as close as practical to the reference point with the variance not to
exceed +2% or —1% of the reference point. The differential pressure shall then be determined
and compared to its reference value. Alternatively, the flow rate shall be varied until the
differential pressure is as close as practical to the reference point with the variance not to
exceed +1% or —2% of the reference point and the flow rate determined and compared with the
reference flow rate.”

Subsection ISTB-5223(b), “Comprehensive Test Procedure,” states, “The resistance of the
system shall be varied until the flow rate is as close as practical to the reference point with the
variance not to exceed +2% or —1% of the reference point. The differential pressure shall then
be determined and compared to its reference value. Alternatively, the flow rate shall be varied
until the differential pressure is as close as practical to the reference point with the variance not
to exceed +1% or —2% of the reference point and the flow rate determined and compared with
the reference flow rate.”

Subsection ISTB-5224, “Periodic Verification Test,” states, “Tests shall be performed for pumps
identified via ISTB-1400(d). If the required flow and differential pressure cannot be achieved,
then the pump is in the action range, and corrective actions shall be taken in accordance

with ISTB-6200(b).”

Iv. Reason for Request

The configuration of the ERCW screen wash pump discharge piping system does not provide
straight lengths of piping that will support the installation of a permanent flow measuring device
or the utilization of a portable flow measuring device capable of providing accurate flow rate
measurements. The lack of permanent or temporary flow instrumentation makes it impractical
to adjust pump flow to specific value(s) and measure the associated differential pressure as
required for performance of baseline, Group A, and comprehensive pump tests.

Significant system modifications, such as piping rerouting and support redesign, would be

required to obtain a configuration that would provide reliable flow readings. Refer to the
Proposed Alternative and Basis for the Proposed Alternative sections for further details.
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V. Proposed Alternative

Testing will be performed by setting the system resistance to the same point for each test with
the throttle valves full open. Flow will not be measured. The remaining variable that could
affect system resistance is the spray nozzles. The condition of the spray nozzles will be
inspected during each test performance with corrective actions initiated as necessary, thus
providing assurance that the spray nozzle condition will not affect flow rate. With system
resistance maintained constant for each test, pump degradation would be identified through
changes in differential pressure. Differential pressure is calculated using inlet (based on

lake level or suction pressure) and discharge pressure. The pump will be trended for
degradation based on differential pressure at this point. Vibration readings will also be taken at
this reference point [except for a pump periodic verification test (PPVT), in accordance

with ISTB-3311(d), if required]. The pumps will be tested in this manner for the baseline test,
the quarterly Group A, the biennial comprehensive test, and the biennial PPVT (if required).

Instrument accuracy and acceptance criteria for pump differential pressure and vibration will
meet the requirements of Table ISTB-3510-1, "Required Instrument Accuracy," and

Table ISTB-5221-1, "Vertical Line Shaft Centrifugal Pump Test Acceptance Criteria,"
respectively, for the appropriate test type or the provisions of OMN-32, Revision 1, “Alternative
Requirements for Range and Accuracy of Pressure, Flow, and Differential Pressure Instruments
Used in Pump Tests,” (see Alternative Request SQN/WBN-IST-04) may be utilized. Tennessee
Valley Authority (TVA) may also implement Code Case OMN-18, “Alternate Testing
Requirements for Pumps Tested Quarterly Within £20% of Design Flow,” for these pumps.

In accordance with Subsection ISTB-3311 and Subsection ISTB-3312, baseline test data for
differential pressure and vibration will be evaluated and when confirmed to represent acceptable
pump operation, will be used as reference values for subsequent quarterly Group A tests,
biennial comprehensive tests, and the biennial PPVT (if required).

For a new ERCW screen wash pump, the bowl assembly will be tested at the vendor's facility
prior to shipment to TVA. This test data will be adjusted by the vendor to account for the pump
column (in order to represent the fully assembled pump configuration). The vendor pump curve
will then be developed and provided to TVA prior to pump installation.

The baseline pump test for a new ERCW screen wash pump will be performed by setting the
throttle valves full open [the same position as the Group A tests, comprehensive tests and

the PPVT (if required)] and measuring pump differential pressure and vibration. Flow will not be
measured. In addition, the condition of the screen spray nozzles will be inspected to verify that
the spray covers the screen spray area and the spray force is sufficient to remove any debris
present.

The measured differential pressure will be plotted on the vendor pump curve to determine the
theoretical flow rate. The differential pressure and theoretical flow rate will then be evaluated
against the requirements established in the ERCW screen wash pump design specification,
design criteria, system description, and the PPVT values (if required). If the pump hydraulic
data meets the design requirements with some margin to provide for future degradation and the
vibration data analysis is acceptable, the pump will be considered to be operating acceptably.
Visual examination of screen wash spray nozzle performance provides additional positive
verification that the pump is operating acceptably and is capable of performing its safety-related
function.

CNL-26-014 E2-3 of 28
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VL. Basis for Proposed Alternative

The piping design does not provide permanent in-line instrumentation to measure flow. The
pump design (vertical line shaft) and discharge piping do not allow the use of portable flow
measuring equipment such as ultrasonic flow meters. These pumps take suction from the pump
pit directly below the pump deck and are positioned on the deck adjacent to the traveling
screens. The discharge piping for each pump is short and open ended, containing several
elbows, reducers, and valves prior to entering the traveling screen enclosure. The configuration
of this piping system does not provide straight lengths of piping that will support the installation
of a permanent flow measuring device or the utilization of a portable flow measuring device
capable of providing accurate flow rate measurements. Significant system modifications, such
as piping rerouting and support redesign, would be required to obtain a configuration that would
provide reliable flow readings.

Flow is not the critical parameter for these pumps. The nature of their operation is to ensure
that sufficient pressure is maintained at the spray nozzles during flushing operations of the
traveling water screens to ensure that sufficient force is exerted on the debris accumulated on
the screen to remove it. This can be verified by visual observation verifying the effectiveness of
the flushing operation.

Maintenance history was reviewed for spray nozzle plugging and it was determined that nozzle
plugging is infrequent or that spray nozzles are not susceptible to plugging. The spray nozzles
are inspected by personnel during inservice testing (IST) pump tests with corrective
maintenance initiated as required.

Isometric drawings and photographs of the screen wash pump system were provided to show
piping configuration in Enclosure 3 of the TVA letter to Nuclear Regulatory Commission (NRC),
“Sequoyah Nuclear Plant (SQN), Response to Request for Additional Information (RAI)
Associated with Inservice Test (IST) Program and Associated Relief Requests for Third 10-Year
Interval,” (MLO61100186). A significant plant modification would be required to install flow
instrumentation for this system. A plant modification would include rerouting 3-inch diameter
piping and the associated piping supports and rerouting heat trace equipment for four pumps.
The feasibility of installing temporary flow instrumentation was considered for utilizing portable
ultrasonic flow instrumentation during testing. Accurate and repeatable flow measurement
requires the ultrasonic flow sensor to be positioned on straight runs of piping (preferably
horizontal). The current system piping configuration has no straight runs of piping that meets
the requirements for adequate installation of the ultrasonic flow sensor.

TVA has determined that it is impractical to comply with the applicable requirements of

the ASME OM Code for ERCW screen wash pump testing, and the proposed testing provides
reasonable assurance that the ERCW screen wash pumps will remain operationally ready.
Therefore, TVA is requesting relief pursuant to Title 10 of the Code of Federal Regulations
(10 CFR) 50.55a(f)(6)(i).

Additionally, based on the information provided above, compliance with the

applicable ASME OM Code requirements, under the circumstances described above,
represents a hardship or unusual difficulty without a compensating increase in the level of
quality and safety. Therefore, this request for alternative is being submitted in accordance
with 10 CFR 50.55a(z)(2).
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Duration of Proposed Alternative

This proposed alternative will be utilized for the entire IST Code of Record (COR) interval, as
defined in 10 CFR 50.55a(y), that uses the 2022 Edition of the ASME OM Code (scheduled to
begin December 16, 2026).

VIIL.

Precedents

This alternative request was previously approved by the NRC as RP-01 (SQN) and
IST-RR-2 (WBN) as noted below.

1.

IX.

NRC letter to TVA, “Sequoyah Nuclear Plant, Units 1 and 2 - Relief Requests RP-01,
RP-02, RP-04, RP-06, RP-08, and RV-01 Related to the Inservice Testing Program,
Fourth 10-Year Interval (CAC Nos. MF7099 and MF7100),” dated May 12, 2016
(ML16123A131)

NRC letter to TVA, “Watts Bar Nuclear Plant, Unit 1 - Updated Inservice Testing
Program Relief Request for Pumps and Valves - Third 10-Year Interval
(CAC No. MF6191),” dated March 10, 2016 (ML16057A863)

NRC letter to TVA, “Watts Bar Nuclear Plant, Unit 2 - Review of Inservice Test Program
and Preservice Test Program, and Safety Evaluation of Relief Requests IST-RR-1/2/3/4
for the First 10-Year Interval of the Inservice Testing Program (TAC No. MF4118),”
dated October 21, 2014 (ML14289A222)

NRC letter to TVA, “Sequoyah Nuclear Plant, Units 1 and 2 - Request for Relief from the
Requirements of the ASME Code (TAC Nos. MC9537, MC9538, MC9539, MC9540,
MC9541, MC9542, MC9543, MC9544, MC9545, MC9546, MC9547, MC9548, MC9549,
MC9550, MC9551, MC9552, MC9553, and MC9554),” dated July 27, 2006
(ML061790733)

Review of Previous NRC Requests for Additional Information

TVA reviewed the applicable TVA responses to NRC requests for additional information (RAI)
that are associated with the above precedents as noted below:

1.

TVA letter to NRC, CNL-14-142, “Watts Bar Nuclear Plant (WBN) Unit 2 - Response to
Request for Additional Information Related to Relief Requests Associated with Unit 2
Inservice Testing (IST) And Preservice Test Programs (MF4118),” dated August 5, 2014
(ML14224A597)

TVA letter to NRC, CNL-15-014, “Watts Bar Nuclear Plant, Unit 1 - Updated Inservice
Test Program and Relief Requests for Third Ten Year Interval,” dated April 9, 2015
(ML15103A322)

TVA letter to NRC, CNL-15-196, “Watts Bar Nuclear Plant, Unit 1- Response to Request
for Additional Information Regarding Relief Request IST-RR-2 (TAC No. MF6191),”
dated September 24, 2015 (ML15268A538)

Alternative request SQN/WBN-IST-01 reflects the information in References IX.1 through 1X.3.
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Sequoyah Nuclear Plant, Unit 1 and 2
Watts Bar Nuclear Plant, Units 1 and 2
Alternative Request SQN/WBN-IST-02
Turbine Driven and Motor Driven Auxiliary Feedwater Pump Testing Following

Maintenance During an Outage

. ASME OM Code Components Affected

Site/Unit Pump ID Pump Description Pump Type glc::z G?o'\:llp

SQN Motor Driven Auxiliary

. 1-PMP-003-0118 Feedwater (MDAFW)
Unit 1

Pump 1A-A

SaN
oo | 2-PMP-003-0118 MDAFW Pump 2A-A
Srf?t'\ﬁ 1-PMP-003-0128 MDAFW Pump 1B-B
SQN 2-PMP-003-0128 MDAFW Pump 2B-B
Unit 2 Centrifugal 3 A
l\ﬁ] Eft"i 1-PMP-003-0118-A |  MDAFW Pump 1A-A
m Eft"é 2-PMP-003-0118-A |  MDAFW Pump 2A-A
l\ﬁ Eft"i 1-PMP-003-0128-B MDAFW Pump 1B-B
l\ﬁ Eft"é 2-PMP-003-0128-B MDAFW Pump 2B-B
SQN Turbine Driven Auxiliary

: 1-PMP-003-0142 Feedwater (TDAFW)
Unit 1

Pump 1A-S
SQN
o 2-PMP-003-0142 TDAFW Pump 2A-S |
Centrifugal 3 B

&’1 Eft'\i 1-PMP-003-0001A-S |  TDAFW Pump 1A-S
L\j\:w '?t'\é 2-PMP-003-0002A-S |  TDAFW Pump 2A-S

l. ASME Code Edition and Addenda

ASME OM Code 2022 Edition, no Addenda.

CNL-26-014
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lil. Applicable Code Requirements

Subsection ISTB-3310, “Effect of Pump Replacement, Repair, and Maintenance on Reference
Values,” contains the following requirements:

e Subsection ISTB-3311, “Replacement and Major Maintenance,” which includes determining
whether the PPVT is required.

e Subsection ISTB-3313, “Baseline Test Deferral,” which states, “The required test and other
actions are performed in accordance with ISTB-3311, the next time the plant enters a
condition where the test can be performed, and no later than the resumption of electrical
generation by nuclear energy at the conclusion of the next refueling outage.”

Iv. Reason for Request

If repair, replacement, or routine servicing that could affect reference values of a MDAFW
pump (MDAFWP) or a TDAFW pump (TDAFWP) is performed during an outage, then the
requirements of Subsections ISTB-3310 including ISTB-3311 and ISTB-3313, as described in
Section Ill, will be followed. Deferring the baseline test to Mode 1 conditions could result in
testing after resumption of electrical generation, which exceeds the time limit provided

by ISTB-3313.

SQN and WBN Technical Specifications (TS) Limiting Condition of Operation (LCO) 3.7.5,
“Auxiliary Feedwater (AFW) System,” requires the TDAFWP and MDAFWP to be operable in
Modes 1, 2, and 3, and Mode 4 when steam generator is relied upon for heat removal. Previous
efforts to perform the periodic TDAFWP or MDAFWP comprehensive test in Mode 3 during
start-up from a refueling outage have experienced difficulty in maintaining consistent and stable
test conditions. Performance of a Group A test with a flow rate high enough to fully assess the
mechanical and hydraulic performance or a baseline test both require flow to the steam
generators and are expected to have the same issues in Mode 3 as the comprehensive test.

Conversely, performance in Mode 1 allows sufficient reactor heat and main steam flow to
support main feedwater flow. Flow from the MDAFWP is marginal in comparison to the flow
volume from main feedwater. The steam generator level change from inducing full flow from
one MDAFW pump is controlled automatically by the main feed pump (MFP) regulating valves
and MFP speed controller (i.e., does not require operator action). The operator challenges of
manual control of plant parameters are not necessary in Mode 1 due to the availability of

the MFPs.

V. Proposed Alternative

If repair, replacement, or routine servicing that could affect reference values of a MDAFWP or
a TDAFWP is performed during an outage, then initial pump operability for compliance

with TS LCO 3.7.5 will be established by performance of the required TS Surveillance
Requirement (SR) 3.7.5.2 pump test and a Group A test (in Modes 4 or 5 for the MDAFWP and
Mode 3 with the required steam pressure test conditions for the TDAFWP). A Group A pump
test will be performed using the fixed resistance pump minimum flow recirculation path in which
pump speed is set, then flow, differential pressure, and vibration are measured and compared
to acceptance criteria established in accordance with Subsection ISTB-3300,

Subsection ISTB-5121, “Group A Test Procedure,” and Table ISTB-5121-1. This acceptance
criteria are truncated if necessary to ensure the pump minimum design limits are met.
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Any in-situ type of repair that would require performance of a baseline (five-point curve) test is
limited to major maintenance such as replacement of an impeller, pump casing, or both. If a
vendor curve is provided with the replacement parts, then the vendor curve will be used to
assess the Group A pump test data and subsequent baseline pump test data. If a vendor curve
is not available for the replacement parts, the previous vendor curve, baseline test curve, or
design curve will be used to assess the Group A and baseline pump test data.

If repair, replacement, or routine servicing that could affect reference values of a MDAFWP or

a TDAFWP is performed during an outage, the required comprehensive test, PPVT (if required),
or baseline test will be performed in Mode 1 during power ascension at a power level that
supports testing within ten days of reaching Mode 1. Testing will be performed in accordance
with Subsection ISTB-3100, Subsection ISTB-3300, Subsection ISTB-5123, and

Table ISTB-5121-1, as applicable. If the required comprehensive test, PPVT, or baseline test is
not performed within these timeframes, the unit will enter the required Action Statement

of TS 3.7.5.

In accordance with ISTB-3311, the baseline test method is in accordance with ISTB-5210,
which requires flow and differential pressure to be measured at a minimum of five points. If
practicable, these points shall be from pump minimum flow to at least the comprehensive pump
test flow rate or the PPVT flow rate, if applicable. The Group A reference value for flow and
differential pressure will be essentially the same point as the minimum flow and differential
pressure used as the minimum flow point for the baseline test. Acceptance criteria will be
established in accordance with Table ISTB-5121-1.

VL. Basis for Proposed Alternative
SQN Unit 1 and Unit 2 TS Bases for SR 3.7.5.2 state:

“Verifying that each AFW pump's developed head at the flow test point is greater than or
equal to the required developed head ensures that AFW pump performance has not
degraded during the cycle. Flow and differential head are normal tests of centrifugal
pump performance required by the ASME Code (Ref 2). Because it is undesirable to
introduce cold AFW into the steam generators while they are operating, this testing is
performed on recirculation flow. This test confirms one point on the pump design curve
and is indicative of overall performance. Such inservice tests confirm component
OPERABILITY, trend performance, and detect incipient failures by indicating abnormal
performance. Performance of inservice testing discussed in the ASME Code (Ref. 2)
(only required at 3 month intervals) satisfies this requirement.

This SR is modified by a Note indicating that the SR should be deferred until suitable

test conditions are established. This deferral is required because there is insufficient
steam pressure to perform the test.”
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WBN Unit 1 and Unit 2 TS Bases for SR 3.7.5.2 states:

“Verifying that each AFW pump's developed head at the flow test point is greater than or
equal to the required developed head ensures that AFW pump performance has not
degraded during the cycle. Flow and differential head are normal tests of centrifugal
pump performance required by the American Society of Mechanical Engineers (ASME)
OM Code (Ref. 2). Because it is undesirable to introduce cold AFW into the steam
generators while they are operating, this testing is performed on recirculation flow. This
test confirms one point on the pump design curve and is indicative of overall
performance. Such inservice tests confirm component OPERABILITY, trend
performance, and detect incipient failures by indicating abnormal performance.
Performance of inservice testing discussed in the ASME OM Code (Ref. 2) (only
required at 3 month intervals) satisfies this requirement. The 31 day Frequency on a
STAGGERED TEST BASIS results in testing each pump once every 3 months, as
required by Reference 2.

This SR is modified by a Note indicating that the SR should be deferred until suitable
test conditions are established. This deferral is required because there may be
insufficient steam pressure to perform the test.”

The TS Bases provided above demonstrate the inservice test performed at the recirculation flow
point on the pump design curve is adequate to confirm component operability. The TS SR and
Bases do not place additional requirements on AFW pumps that have undergone repair,
replacement, or routine servicing.

The performance of a Group A pump test is adequate to identify any significant issues resulting
from a repair, replacement, or routine servicing and provide reasonable assurance

the MDAFWP or TDAFWP is capable of performing its safety-related function until plant
conditions are stable enough to complete the Subsection ISTB-3311 required baseline test

and PPVT (if required).

Compliance with Subsection ISTB-3310 under the circumstances described above represents a
hardship or unusual difficulty without a compensating increase in the level of quality and safety.
Therefore, this request for alternative is being submitted in accordance with

10 CFR 50.55a(z)(2).

VIL. Duration of Proposed Alternative

This proposed alternative will be utilized for the entire IST COR interval, as defined

in 10 CFR 50.55a(y), that uses the 2022 Edition of the ASME OM Code (scheduled to begin
December 16, 2026).

VIll. Precedents

This alternative request was previously approved by the NRC as RP-09 (SQN) and
IST-RR-7 (WBN) for the TDAFWP as noted below.

o NRC letter to TVA, “Sequoyah Nuclear Plant, Units 1 and 2, and Watts Bar Nuclear Plant,
Units 1 and 2 — Alternative Request for the Turbine Driven Auxiliary Feedwater Pumps
10-Year Interval Inservice Testing Program (EPID L-2019-LLR-0005),” dated
August 26, 2019 (ML19227A110)
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A similar alternative request (RR-4-12) was also approved by the NRC for Virgil C. Summer
Nuclear Station, Unit 1 for the Turbine Driven Emergency Feedwater Pump on April 28, 2017
(ML17103A533).

This alternative request was also previously approved by the NRC as RP-11 (SQN)
and IST-RR-9 (WBN) for the MDAFWP as noted below.

o NRC letter to TVA, “Sequoyah Nuclear Plant, Units 1 and 2; and Watts Bar Nuclear Plant,
Units 1 and 2 — Authorization of Alternatives to Certain Inservice Testing Requirements in
the American Society of Mechanical Engineers Code for Operation and Maintenance
(EPID L-2022-LLR-0048),” dated October 12, 2002 (ML22272A568)

IX. Review of Previous NRC Requests for Additional Information

TVA reviewed the applicable TVA responses to NRC requests for additional information (RAI)
that are associated with the above precedents as noted below:

1. TVA letter to NRC, CNL-19-068, “Response to Request for Additional Information
Regarding the Sequoyah Nuclear Plant (SQN) Units 1 and 2 and Watts Bar Nuclear
Plant (WBN) Units 1 and 2, American Society of Mechanical Engineers Operation and
Maintenance Code, Request for Alternatives RP-09 (SQN) and IST-RR-7 (WBN)
(EPID L-2018-LLR-0005),” dated July 22, 2019 (ML19203A314)

2. TVA letter to NRC, CNL-22-085, "Response to Request for Additional Information
Regarding Sequoyah Nuclear Plant (SQN), Units 1 and 2 and Watts Bar Nuclear Plant
(WBN), Units 1 and 2, American Society of Mechanical Engineers Operation and
Maintenance Code, Request for Alternatives RP-11 (SQN) and IST-RR-9 (WBN)
(EPID L-2022-LLR-0048)," dated September 2, 2022 (ML22249A064)

Alternative request SQN/WBN-IST-02 reflects the information in References IX.1 and IX.2.
X. Comparison to Past Precedent

At the request of NRC (Reference XI.1), in Reference XI.2, TVA provided a comparison of this
alternative request for the MDAFWP to a previously authorized one-time request for SQN
Unit 1.

XI. References

1. NRC letter to TVA, “Summary of April 14, 2022, Meeting with Tennessee Valley
Authority Regarding a Proposed Alternative Request Related to Testing of the
Motor-Driven Auxiliary Feedwater Pumps at Sequoyah and Watts Bar Nuclear Plants
(EPID L-2022-LRM-0026),” dated April 20, 2022 (ML22109A004)

2. TVA letter to NRC, CNL-22-049, “Sequoyah Nuclear Plant (SQN), Units 1 and 2 and
Watts Bar Nuclear Plant (WBN) Units 1 and 2, American Society of Mechanical
Engineers Operation and Maintenance Code, Request for Alternatives RP-11 (SQN) and
IST-RR-9 (WBN),” dated April 26, 2022 (ML22117A008)
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Sequoyah Nuclear Plant, Unit 1 and 2
Watts Bar Nuclear Plant, Units 1 and 2
Alternative Request SQN/WBN-IST-03
Code Case OMN-34, “Use of Pump Curve Testing”

ASME OM Code Components Affected

TVA requests the option to implement ASME OM Code Case OMN-34, “Use of a Pump Curve
for Testing," for testing of centrifugal or vertical line shaft pumps in the scope of the SQN
and WBN IST programs.

Il ASME Code Edition and Addenda
ASME OM Code 2022 Edition, no Addenda.
Mil. Applicable Code Requirements

Subsection ISTA-3130, “Application of Code Cases,” and Subsection ISTA-3200(c),
“‘Administrative Requirements,” which states, “The use of any Code Case is subject to
acceptance by the regulatory authorities having jurisdiction at the plant site.”

Code Case OMN-34 provides alternative requirements that may be used in lieu of ASME OM
Code Subsections ISTB-5121(b), ISTB-5123(b), ISTB-5221(b), or ISTB-5223(b) for testing of
centrifugal or vertical line shaft pumps where adjustment to a specific reference value is
impractical.

Iv. Reason for Request

NRC has proposed to unconditionally, adopt ASME Code Case OMN-34 in Draft Regulatory
Guide DG-1448, “Proposed Revision 6 to Regulatory Guide 1.192,” dated December 2025
(ML25083A254), which is proposed Revision 6 to Regulatory Guide 1.192, “Operation and
Maintenance Code Case Acceptability, ASME OM Code.” TVA plans to implement ASME Code
Case OMN-34 at the beginning of the next COR IST intervals, as defined in 10 CFR 50.55a(y),
for SQN Units 1 and 2 and WBN Units 1 and 2, which may occur before RG 1.192, Revision 6 is
published.

V. Proposed Alternative

TVA proposes to use ASME OM Code Case OMN-34 on the basis that the proposed alternative
provides an acceptable level of quality and safety in accordance with 10 CFR 50.55a(z)(1).
TVA will document the use of ASME OM Code Case OMN-34 in the SQN and WBN IST
programs in accordance with Subsection ISTA-3130.

VL. Basis for Proposed Alternative

ASME Code Case OMN-34 is an updated version of ASME OM Code Case OMN-16, "Use of a
Pump Curve for Testing," which is applicable to the 2020 and later editions of ASME OM Code.
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VIL. Duration of Proposed Alternative

This proposed alternative will be utilized for the entire IST COR interval, as defined

in 10 CFR 50.55a(y), that uses the 2022 Edition of the ASME OM Code (scheduled to begin
December 16, 2026).

VIll. Precedents

There are no precedents for the use of Code Case OMN-34.
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Sequoyah Nuclear Plant, Unit 1 and 2
Watts Bar Nuclear Plant, Units 1 and 2
Alternative Request SQN/WBN-IST-04
SQN and WBN Proposed Alternative to Adopt Code Case OMN-32, Revision 1

. ASME OM Code Components Affected

TVA requests the option to implement ASME OM Code Case OMN-32, Revision 1, for those
instruments used to measure pump pressure, flow rate, and differential pressure in the scope of
the SQN and WBN IST programs.

Il. ASME Code Edition and Addenda
ASME OM Code 2022 Edition, no Addenda.
Mil. Applicable Code Requirements

Subsection ISTA-3130 and Subsection ISTA-3200(c), which states, “The use of any Code Case
is subject to acceptance by the regulatory authorities having jurisdiction at the plant site.”

Code Case OMN-32, Revision 1, provides an alternative to the requirements of ISTB-3510(a)
[ISTF-3510(a)], ISTB-3510(b)(1) [ISTF-3510(b)(1)] and ISTB-3510(b)(2) [ISTF-3510(b)(2)], and
Table ISTB 3510-1 [Table ISTF-3510-1], for the accuracy and range of flow, pressure, and
differential pressure instruments that may be used for Group A, Group B, Comprehensive, and
Preservice pump tests.

Iv. Reason for Request

NRC has proposed to unconditionally adopt Code Case OMN-32, Revision 1, in Draft
Regulatory Guide DG-1448, dated December 2025 (ML25083A254), which is proposed
Revision 6 to Regulatory Guide 1.192. TVA does not propose any deviations from OMN-32,
Revision 1. TVA plans to implement ASME Code Case OMN-32, Revision 1, at the beginning
of the next COR IST intervals, as defined in 10 CFR 50.55a(y), for SQN Units 1 and 2 and WBN
Units 1 and 2, which may occur before RG 1.192, Revision 6 is published.

V. Proposed Alternative

For SQN Units 1 and 2 and WBN Units 1 and 2, TVA proposes to use Code Case OMN-32,
Revision 1, on the basis that the proposed alternative provides an acceptable level of quality
and safety in accordance with 10 CFR 50.55a(z)(1). TVA will document the use of ASME OM
Code Case OMN-32, Revision 1, in the SQN and WBN IST programs in accordance

with Subsection ISTA-3130.

VL. Basis for Proposed Alternative

Code Case OMN-32, Revision 1, simplifies the analog or digital instrument selection criteria to
allow use of any range and accuracy combination designed and calibrated for use at the
expected reading and ensures the maximum difference between actual value and

reading is within the limits derived from previous OM Code analog instrument range and
accuracy requirements.
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Therefore, the above proposed alternative will provide adequate indication of pump
performance and continue to provide an acceptable level of quality and safety.

VIL. Duration of Proposed Alternative

This proposed alternative will be utilized for the entire IST COR interval, as defined

in 10 CFR 50.55a(y), that uses the 2022 Edition of the ASME OM Code (scheduled to begin
December 16, 2026).

VIll. Precedents

This alternative request is similar to the below alternative request whereby the NRC approved
an alternative to use Code Case OMN-32, Revision 1.

1. NRC letter to Constellation Energy Generation, LLC, “Byron Station, Unit Nos. 1 and 2 —
Issuance of Alternative Request RP-3 to Use American Society of Mechanical Engineers
Boiler and Pressure Vessel Code Case OMN-32, Revision 1 (EPID L-2025-LLR-0067),”
dated September 4, 2025 (ML25237A240)
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Sequoyah Nuclear Plant, Unit 1 and 2
Watts Bar Nuclear Plant, Units 1 and 2
Alternative Request SQN/WBN-IST-05
Reactor Head Vent Valve Stroke Timing

. ASME OM Code Components Affected

Component oM oM
Site/Unit Component ID pont Valve Type | Code
Description Category
Class
1/2-FSV-68-396
SQN
Unit 1
and 2 1/2-FSV-68-397 .
Solenoid
Reactor Vessel .
operated 2 B-Active
Head Vent globe valve
WBN 1/2-FSV-68-396
Unit 1
and 2 1/2-FSV-68-397

Il ASME Code Edition and Addenda
ASME OM Code 2022 Edition, no Addenda.
L. Applicable Code Requirements
Subsection ISTC-3300, “Reference Values,” states, in part:

Reference values shall be determined from the results of preservice testing or from the
results of inservice testing. These tests shall be performed under conditions as near as
practicable to those expected subsequent inservice testing.

Subsection ISTC-3310, “Effects of Valve Repair, Replacement, or Maintenance on Reference
Values” states, in part:

When a valve or its control system has been replaced, repaired, or has undergone
maintenance’ that could affect the valve’s performance, a new reference value shall be
determined or the previous value reconfirmed by an inservice test run before the time it
is returned to service or immediately if not removed from service.

' Adjustment of stem packing, limit switches, or control system valves, and removal of the bonnet,
stem assembly, actuator, obturator, or control system components are examples of maintenance that
could affect valve performance parameters.
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Subsection ISTC-3510, “Exercising Test Frequency,” states:

Active Category A, Category B, and Category C check valves shall be exercised
nominally every three months, except as provided by ISTC-3520, ISTC-3540,
ISTC-3550, ISTC-3570, ISTC-5221, ISTC-5222, and Division 1, Mandatory Appendix IlI.
PORVs shall be exercise tested once per fuel cycle.

Subsection ISTC-3560, “Fail-Safe Valves,” states:

Valves with fail-safe actuators shall be tested by observing the operation of the actuator
upon loss of valve actuating power in accordance with the exercising frequency

of ISTC-3510. AQV fail-safe test frequency shall meet the requirements of Division 1,
Mandatory Appendix IV.

Subsection ISTC-5151, “Valve Stroke Testing,” states:

(a) Active valves shall have their stroke times measured when exercised in accordance
with ISTC-3500.

(b) The limiting value(s) of full-stroke time of each valve shall be specified by the Owner.

(c) Stroke time shall be measured to at least the nearest second.

(d) Any abnormality or erratic action shall be recorded (see ISTC-9120), and an
evaluation shall be made regarding need for corrective action.

Subsection ISTC-5152, “Stroke Time Acceptance Criteria,” states:

Test results shall be compared to reference values established in accordance with
Subsections ISTC-3300, ISTC-3310, or ISTC-3320.

(a) Valves with reference stroke times of greater than 10 sec shall exhibit no more
than £+25% change in stroke time when compared to the reference value.

(b) Valves with reference stroke times of less than or equal to 10 sec shall exhibit no
more than £50% change in stroke time when compared to the reference value.

(c) Valves that stroke in less than 2 sec may be exempted from (b). In such cases the
maximum limiting stroke time shall be 2 sec.

Subsection ISTC-5153, “Stroke Test Corrective Action,” states:

(a) If a valve fails to exhibit the required change of obturator position or exceeds the
limiting values of full-stroke time [see ISTC-5151(b)], the valve shall be immediately
declared inoperable.

(b) Valves with measured stroke times that do not meet the acceptance criteria
of ISTC-5152 shall be immediately retested or declared inoperable. If the valve is
retested and the second set of data also does not meet the acceptance criteria, the
data shall be analyzed within 96 hours to verify that the new stroke time represents
acceptable valve operation, or the valve shall be declared inoperable. If the second
set of data meets the acceptance criteria, the cause of the initial deviation shall be
analyzed and the results documented in the record of tests (see ISTC-9120).
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(c) Valves declared inoperable may be repaired, replaced, or the data may be analyzed
to determine the cause of the deviation and the valve shown to be operating
acceptably.

(d) Valve operability based upon analysis shall have the results of the analysis recorded
in the record of tests (see ISTC-9120).

(e) Before returning a repaired or replacement valve to service, a test demonstrating
satisfactory operation shall be performed.

Reason for Request

These valves are totally enclosed (seal welded bonnet), one-inch Target Rock solenoid valves
with thumb wheel actuated controllers that permit remote positioning of the valves. Valve
opening and closing speed, and consequently valve opening and closing stroke time, is
controlled by the rate at which the thumbwheel controller is moved and is not representative of
valve condition.

TVA is requesting an alternative from measuring stroke times, establishing reference values,
comparing stroke times to acceptance criteria/limiting values, and taking corrective action
related to stroke time acceptance criteria/limiting values for the reactor vessel head vent
throttles valves. In addition, fail safe testing of these valves will be performed at the same time
and frequency as the proposed alternative exercise testing.

Significant system modifications, such as alteration of the valve’s control circuit to provide a
separate handswitch to permit instantaneous valve operation, would be required to allow for
the performance of valve stroke time testing.

Proposed Alternative

TVA will full stroke exercise the valves and verify the valve operates properly through
supplemental means (i.e., the use of flow, temperature, or acoustic instrumentation) every
refueling outage.

e Full stroke exercise of each valve during shutdowns. The test consists of cycling the valve
controller through one complete cycle and verifying that the valve cycles through one full
cycle in response to the valve controller. This action also simulates loss of power and
satisfies the fail-safe close test requirement.

e During refueling outages, in addition to cycling the controller through one complete cycle
and using the valve position indicator to verify valve travel, the valve travel will be verified by
(a) ensuring no detectable flow is present through the valves with the valves closed, (b)
ensuring that with each valve open flow is present, and (c) ensuring that when each valve is
returned to the closed position, no detectable flow is present. The presence or absence of
flow is verified by monitoring a change in a process parameter, or by the valve tail pipe
temperature for an increase/decrease or the pressurizer relief tank for a temperature
increase/decrease or level increase/no change. This additional verification, which is
consistent with Subsection ISTC-3530, ensures the valve disk is still attached to the stem
and is capable of controlling flow.
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In addition to verification of valve stroking, TVA will utilize a maintenance program based on the
following attributes:

e Periodic replacement of critical valve parts (i.e., valve position indication feedback, the coil
that operates the valve, and the valve's electrical terminal board) in accordance with the
TVA environmental qualification binder for the valve.

e Calibration of the valve's position control system each refueling outage.
Basis for Proposed Alternative

SQN utilizes acoustic instrumentation, taking a signal of the system noise prior to opening the
valve. The valve is opened by operating the thumbwheel and another acoustic signal is
obtained at the full open position. The valve is then closed and another acoustic signal is
obtained at full closed. The initial acoustic signal at full closed is compared to the second
acoustic signal taken at the full closed position. Comparative values provide assurance that the
valve is moving to the correct positions and that the valve is operating acceptably. However,
the signals do not provide the means to measure the amount of time it takes to go from one
position to the other.

WBN uses temperature and level elements within the system. The valve is closed and verified
by no increase in temperature or no increase in pressurizer relief tank temperatures or level.
The valve is then opened and verified open by increases in temperature or level, utilizing the
same instrumentation as when the valve was known to be closed.

These valves are one-inch diameter Target Rock valves with a seal welded bonnet. They are
the second of two 1-inch diameter valves in parallel to each other and are normally closed.

The reactor vessel head vent valves are throttled open manually by main control room operator
action to (1) provide a reactor vessel head vent path; (2) vent noncondensables from the head
during an accident to promote natural circulation; and (3) prevent gases from impeding reactor
coolant circulation flow through the core. These valves are totally enclosed with thumb-wheel
actuated controllers that permit remote positioning of the valves. Valve opening and closing
speed, and consequently valve opening and closing stroke time, are controlled by the rate at
which the thumb-wheel controller is moved, not upon valve condition. The valve is manipulated
using a thumb-wheel actuated controller, which results in timing the ability of the operator to turn
the thumb-wheel and not the actual time of the valve to change position.

There is no known feasible method for measuring the stroke time. A refueling outage is the only
time the valves can be monitored and the only time maintenance can be performed because the
valves are located in an inaccessible area inside containment.

Based on the information provided above, compliance with the ASME OM Code requirements is
impractical and the proposed alternative provides reasonable assurance of the operational
readiness of the reactor vessel head vent valves pursuant to 10 CFR 50.55a(f)(6)(i).
Additionally, the proposed alternative provides an acceptable level of quality and safety in
accordance with 10 CFR 50.55a(z)(1).
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Duration of Proposed Alternative

This proposed alternative will be utilized for the entire IST COR interval, as defined
in 10 CFR 50.55a(y), that uses the 2022 Edition of the ASME OM Code (scheduled to begin
December 16, 2026).

Precedents

This alternative request was previously approved by the NRC as RV-01 (SQN) and
IST-RR-3 (WBN) as noted below.

1. NRC letter to TVA, “Sequoyah Nuclear Plant, Units 1 and 2 - Relief Requests RP-01,
RP-02, RP-04, RP-06, RP-08, and RV-01 Related to the Inservice Testing Program,
Fourth 10-Year Interval (CAC Nos. MF7099 and MF7100),” dated May 12, 2016
(ML16123A131)

2. NRC letter to TVA, “Watts Bar Nuclear Plant, Unit 1 - Updated Inservice Testing
Program Relief Request for Pumps and Valves-Third 10-Year Interval
(CAC No. MF6191),” dated March 10, 2016 (ML16057A863)

3. NRC letter to TVA, “Watts Bar Nuclear Plant, Unit 2 - Review of Inservice Test Program
and Preservice Test Program, and Safety Evaluation of Relief Requests IST-RR-1/2/3/4
for the First 10-Year Interval of the Inservice Testing Program (TAC No. MF4118),”
dated October 21, 2014 (ML14289A222)

Review of Previous NRC Requests for Additional Information
TVA reviewed the TVA responses to NRC requests for additional information (RAI) that are

associated with the above precedents as noted below:

1. TVA letter to NRC, CNL-14-142, “Watts Bar Nuclear Plant (WBN) Unit 2- Response to
Request for Additional Information Related to Relief Requests Associated with Unit 2
Inservice Testing (IST) and Preservice Test Programs (MF4118),” dated August 5, 2014
(ML14224A597)

Alternative request SQN/WBN-IST-05 reflects the information in Reference 1X.1 above.
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Sequoyah Nuclear Plant, Unit 1 and 2

Watts Bar Nuclear Plant, Units 1 and 2
Alternative Request SQN/WBN-IST-06

SQN and WBN Mechanical Agitation Alternative Request

The following alternative request is similar to SQN Alternative Request RV-02 and its
subsequent revision for the SQN Units 1 and 2 fourth IST interval (References 1 through 4 of

this alternative request). SQN Alternative Request RV-02 was approved by NRC in

References 5, 6, and 7 to this alternative request. The technical evaluation to support the
mechanical agitation alternative request for WBN is identical to the technical evaluation that was
previously developed for SQN as described in References 1 through 4 to this alternative

request.

L. ASME OM Code Components Affected

SQN Units 1 and 2

The list of affected SQN Units 1 and 2 components was provided in Reference 1 to this
alternative request.

WBN Units 1 and 2

Component oM oM
Site/Unit Component ID e Valve Type Code
Description cl Category
ass
WBN Safety Injection
Unit 1 1/2-CKV-63- System (SIS) 2” Piston Lift
543/545/547/549 Hot Leg Check Check
and 2
Valves
l\j\:m T\i 1/2-CKV-63- SIS Cold Leg 2” Piston Lift
551/553/555/557 Check Valves Check
and 2
WBN Sl/Residual
Unit 1 1/2-CKV-63- Heat Removal 6” Inclined Seat
558/559/641/644 (RHR) Hot Leg Swing Check
and 2
Check Valves 1 A/C
l\j\ﬁl\i 1/2-CKV-63- Sl Cold Leg 10” Inclined Seat
and 2 560/561/562/563 Check Valves Swing Check
WBN SIS Cold Leg
Unit 1 1/2-CKV-63- Accumulator 10” Inclined Seat
622/623/624/625 (CLA) Check Swing Check
and 2
Valves
l\j\ﬁl\i 1/2-CKV-63- RHR Cold Leg 6” Inclined Seat
and 2 632/633/634/635 Check Valves Swing Check
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Component om oM
Site/Unit Component ID pone Valve Type Code
Description Category
Class
L\j\:\ T\i 1/2-CKV-63- RHR Hot Leg 8” Inclined Seat y A/C
and 2 640/643 Check Valves Swing Check

ASME Code Edition and Addenda

ASME OM Code 2022 Edition, no Addenda.

Applicable Code Requirements

See Section Il of References 1 and 4, the same basis also applies to WBN Units 1 and 2.

Iv.

Reason for Request

See Section Il of References 1 and 4, the same basis also applies to WBN Units 1 and 2, with
the following exception:

The current frequency of SQN SR 3.4.14.1 is: “In accordance with the Inservice Testing
Program.” The current frequency of WBN SR 3.4.14.1 is “In accordance Inservice Testing
Program, and in accordance with the Surveillance Frequency Control Program AND Prior to
entering MODE 2 whenever the unit has been in MODE 5 for 7 days or more, if leakage
testing has not been performed in the previous 9 months AND Within 24 hours following
valve actuation due to automatic or manual action or flow through the valve.” [Note: in
Reference 9, TVA submitted a license amendment request to adopt Technical Specification
Task Force (TSTF) traveler TSTF-596, which revises the frequency of the SQN

and WBN SR 3.4.14.1 to be solely in accordance with the Surveillance Frequency Control
Program (SFCP) and expands the applicability of the SFCP to include the IST program].

The SQN Units 1 and 2 and WBN Units 1 and 2 IST Programs implement the ASME OM Code
as required by SQN Units 1 and 2 TS 5.5.6 and WBN Units 1 and 2 TS 5.7.2.11, “Inservice
Testing Program” and 10 CFR 50.55a. The 2022 Edition of the ASME OM Code requires the
following.

Subsection ISTC-3630 requires pressure isolation valve (PIV) testing to verify their seat
leakages within acceptable limits and states, “Valve closure before seat leakage testing
shall be by using the valve operator with no additional closing force applied.”

Subsection ISTC-3630(a) requires PIV leakage rate testing to be conducted at least once
every two years.

Subsection ISTC-3630(b)(4) allows testing to be performed at reduced differential test
pressure if the leakage result is correlated to leakage at a reactor coolant system (RCS)
pressure. SQN Units 1 and 2 SR 3.4.14.1 and WBN Units 1 and 2 SR 3.4.14.1 requires a
test pressure between 2,215 pounds per square inch gauge (psig) and 2,255 psig.
Nominal RCS operating pressure of 2,235 psig, as defined in the SQN Units 1 and 2

and WBN Units 1 and 2 Core Operating Limits Reports (COLR), and the SQN and WBN
Updated Final Safety Analysis Reports (UFSAR) Table 5.1-1, is used as the correlation
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pressure at SQN and WBN.

o The leakage testing requirement of Subsection ISTC-3630 is utilized to satisfy the
requirements of Subsection ISTC-5221(a)(1) and Subsection ISTC-5224.

For each SQN and WBN unit there are 26 PIV check valves. Eight PIVs are 2-inch diameter
spring loaded piston check valves, eight PIVs are 6-inch diameter inclined seat swing check
valves, and ten PIVs are two 8-inch and eight 10-inch diameter seat swing check valves.
Additional information regarding this Reason for Request is provided in Section IV, “Reason for
Request,” in References 1 and 4 to this alternative request and the TVA response to NRC
request for additional information EMIB-RAI-1(a) in Reference 2. The same basis also applies
to WBN Units 1 and 2.

V. Proposed Alternative
Summary
See Section V of References 1 and 4, the same basis also applies to WBN Units 1 and 2.

Description of the Proposed Alternative

See Section V of References 1 and 4, the same basis also applies to WBN Units 1 and 2.
VL. Basis for Proposed Alternative

See Section V of References 1 and 4, the same basis also applies to WBN Units 1 and 2. Also,
there has not been any instance at SQN or WBN where a PV failed to open when required.

Further justification for the proposed alternative is provided below.
1. Review of Maintenance History of the PIVs

The maintenance history of the SQN PIVs was provided in References 1 and 4. The
maintenance history for the similar WBN PIVs is provided below:

The test histories and work orders for each WBN PIV were reviewed going back to the
cycle 10 refueling outage (R10) for WBN Unit 1 (spring 2011) and startup (spring 2016)
for WBN Unit 2. In that timeframe, the following intrusive maintenance activities were
performed.

2" spring-loaded piston check valves

PIV leak test history has been satisfactorily (96% of tests for WBN Unit 1 and 44% of tests
on WBN Unit 2 were less than 50% of the acceptance criteria - no as-left failures).

e WBN Unit 1 - one valve was replaced with an Anchor Darling in 2018.

e WBN Unit 2 - three reworks during startup testing (2016) and four valves replaced with
Anchor Darling valves (2017).
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6" inclined seat swing check valves

PIV leak test history has been satisfactorily (93% of tests for WBN Unit 1 and 79% of tests
on WBN Unit 2 were less than 50% of the acceptance criteria - no as-left failures).

e WBN Unit 1 - four valve reworks (one in 2012, and three in 2017). Repairs required
lapping of the valve seats.

e WBN Unit 2 - no valve reworks during the time reviewed.

10" seat swing check valves

PIV leak test history has been satisfactorily (61% of tests for WBN Unit 1 and 77% of tests
on WBN Unit 2 were less than 50% of the acceptance criteria - no as-left failures).

e WBN Unit 1 - six valve reworks (four in 2012 and two in 2017). The seats were lapped.

e WBN Unit 2 - three valve reworks (two in 2020 and one in 2022). The seats were
lapped.

Leak Rate History of the PIVs

The PIV leak rate test history for the SQN PIVs was provided in Reference 2. The updated
leak rate history for the SQN PIVs and the leak rate history for the WBN are provided below.

(@) The 8-inch PIVs are 1-VLV-63-640, 1-VLV-63-643, 2-VLV-63-640, and 2-VLV-63-643
for SQN and 1-CKV-63-640, 1-CKV-63-643, 2-CKV-63-640, and 2-CKV-63-643
for WBN. They are incline seat swing check valves with a leakage acceptance criterion
of four gallons per minute (gpm) for SQN and WBN. As shown in Tables 1, 2, 3 and 4,
these valves have been good performers with no failures to date.

Table 1 for SQN Unit 1
Updated Leakage Rate History from those provided in Reference 2

Unit 1 Outage 1-VLV-63-640 leakage 1-VLV-63-643 leakage
(gpm) (gpm)
U1R27 2025 0.066 0.097
U1R26 2024 0.049 0
U1R25 2022 0 0

Table 2 for SQN Unit 2

Updated Leakage Rate History from those provided in Reference 2

Unit 2 Outage 2-VLV-63-640 leakage 2-VLV-63-643 leakage
(gpm) (gpm)
U2R26 2025 0 0
U2R25 2023 0 0
U2R24 2021 0 0
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Table 3 for WBN Unit 1
Leakage Rate History

1-CKV-63-640 leakage

1-CKV-63-643 leakage

Unit 1 Outage

(gpm) (gpm)
U1R19 2024 3.69 0.41
U1R18 2023 2.84 0.35
U1R17 2021 0.09 0.07
U1R16 2020 0.036 0.036
U1R15 2018 3.2 0.64
U1R14 2017 0.04 0(-0.162)
U1R13 2015 0.24 0.184
U1R12 2014 0.04 0.08
U1R11 2012 0.03 0.05
U1R10 2011 0.04 0.04
U1R9 2009 0.035 0.035
U1R8 2008 0.3 0.04
U1R7 2006 0.19 0
U1R6 2005 0.13 0.19
U1R5 2003 2.28 2.84
U1R4 2002 0.59 0.59
U1R3 2000 0.37 1.87

Table 3 for WBN Unit 2
Leakage Rate History

Unit 2 Outage 2-CKV-63-640 leakage 2-CKV-63-643 leakage
(gpm) (gpm)
U2R6 2025 0.23 1.20
U2R5 2023 1.03 1.22
U2R4 2022 (Note 1) 2.81 0.65
U2R3a 2021 (Note 2) 0.44 2.73
U2R3 2020 0.044 0.064
U2 R2 2019 0.82 0.82
U2R1 2017 0.27 0.64
U2R1 2017 0.04 0
U2R0 2016 0.64 0.83
Notes:
1. Steam Generator Replacement outage
2. Mid-cycle outage
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3. Description of the Mechanical Agitation Process

The description of the mechanical agitation process is described in Section V1.2 of
Reference 4, which also applies to WBN Units 1 and 2.

The process for performing mechanical agitation is described in an SQN engineering work
request, which was audited by the NRC in Reference 5 and subsequently incorporated into
various SQN procedures. An identical engineering work request for WBN has also been
developed and will be incorporated into WBN procedures. The process for performing
mechanical agitation is shown in Attachment 1 and is summarized in Reference 2 and
Section VI.2 of Reference 4, which also applies to WBN Units 1 and 2. Reference 2 also
discusses the process for disassembly and inspection for any PIVs that were mechanically
agitated. This process also applies to WBN Units 1 and 2. Reference 2 also describes
the ASME OM Code Appendix Il check valve condition monitoring plan. This plan also
applies to WBN Units 1 and 2.

4. Design of the PIV check valves

The design of the PIV check valves is described in Section VI.3 of Reference 4, which also
applies to WBN Units 1 and 2.

5. Description of Preventive Maintenance of the PIVs

The description of preventive maintenance of the SQN PIVs is provided in Section VI.4 of
Reference 4 and the responses to NRC RAls EMIB-RAI-4(a) and EMIB-RAI-5 in
Reference 2. The same logic also applies to WBN Units 1 and 2.

6. Description of PIV Open Exercise Testing

The description of the PIV open exercise testing is provided in Section VI.5 of Reference 4,
which also applies to WBN Units 1 and 2.

7. Operating Experience with Mechanical Agitation

Reference 2 describes the operating experience with mechanical agitation for SQN Units 1
and 2. There have been no known instances of the use of mechanical agitation, associated
with IST surveillance testing, at WBN Units 1 and 2.

8. Test methodology

As noted in Reference 2, the test methodology for leak testing the SQN PIVs will not change
when implementing this alternative. This is also applicable to the WBN PIVs.

Therefore, in accordance with References 1 through 7, compliance with subsections ISTC-3630,
ISTC-3630(f), ISTC-5221(a)(1), and ISTC-5224, for the PIVs listed in the section | of this
enclosure, would cause a hardship or unusual difficulty without a compensating increase in the
level of quality or safety in order to perform the repair or replacement activity required

by Subsection ISTC-3630(f). Therefore, this request for alternative is being submitted in
accordance with 10 CFR 50.55a(z)(2).

VIL. Duration of Proposed Alternative
This proposed alternative will be utilized for the entire IST COR interval, as defined

in 10 CFR 50.55a(y), that uses the 2022 Edition of the ASME OM Code (scheduled to begin
December 16, 2026).
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Precedents

This alternative request was previously approved by the NRC as RV-02 for SQN Units 1 and 2
in References 5, 6, and 7. Additionally, NRC approved a similar alternative request for the use
of mechanical agitation as listed below:

NRC letter to Dominion Nuclear, “Surry Power Station, Unit 1 - Proposed Alternative
Request V-01 - Use of Mechanical Agitation Process for Pressure Isolation Valve 1-SI-241
Seat Leakage Testing (EPID L-2022-LLR-0084),” dated April 25, 2023 (ML23102A283)

NRC letter to Dominion Nuclear, “Surry Power Station, Unit Nos. 1 and 2 - Proposed
Alternative Relief Request V-1 - Inservice Testing of Pressure Isolation Valves
(EPID L-2023-LLR-0060),” dated August 12, 2024 (ML24164A001)

References

TVA letter to NRC, CNL-22-024, “Sequoyah Nuclear Plant, Units 1 and 2, American
Society of Mechanical Engineers Operation and Maintenance Code, Request for
Alternative RV-02,” dated March 15, 2022 (ML22074A315)

TVA letter to NRC, CNL-22-062, “Response to Request for Additional Information
Regarding Sequoyah Nuclear Plant, Units 1 and 2, American Society of Mechanical
Engineers Operation and Maintenance Code, Request for Alternative RV-02

(EPID L-2022-LLR-0034),” dated June 28, 2022 (ML22179A357)

TVA letter to NRC, CNL-22-104, “Correction to Response to Request for Additional
Information Regarding Sequoyah Nuclear Plant, Units 1 and 2, American Society of
Mechanical Engineers Operation and Maintenance Code, Request for Alternative RV-02
(EPID L-2022-LLR-0034),” dated October 31, 2022 (ML22304A146)

TVA letter to NRC, CNL-25-033, “Revision to Sequoyah Nuclear Plant, Units 1 and 2
American Society of Mechanical Engineers Operation and Maintenance Code, Request
for Alternative RV-02,” dated March 26, 2025 (ML25085A280)

NRC letter to TVA, “Sequoyah Nuclear Plant, Units 1 and 2 — Authorization of Alternative
Request RV-02 for Pressure Isolation Valve Seat Leakage (EPID L-2022-LLR-0034),”
dated September 29, 2022 (ML22263A375)

NRC letter to TVA, “Sequoyah Nuclear Plant, Units 1 and 2 — Revised - Summary of
Regulatory Audit for Alternative Request RV-02 (EPID L-2021-LLR-0072),” dated
December 1, 2022 (ML22312A352)

NRC letter to TVA, “Sequoyah Nuclear Plant, Units 1 and 2 — Authorization of Revised
Alternative Request RV-02 for Pressure Isolation Valve Seat Leakage
(EPID L-2025-LLR-0039),” dated September 17, 2025 (ML25251A095)

NRC letter to TVA, “Sequoyah Nuclear Plant, Units 1 and 2 — Summary of Regulatory
Audit for Alternative Request RV-02 (EPID L-2021-LLR-0034),” dated
September 28, 2022 (ML22263A008)
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9. TVA letter to NRC, CNL-25-068, “TVA Fleet Application to Revise Technical
Specifications to Adopt TSTF-596-A, Revision 2, ‘Expand the Applicability of the
Surveillance Frequency Control Program (SFCP),” and to adopt for the Watts Bar
Nuclear Plant, only, TSTF-374-A, Revision 0, ‘Revision to TS 5.5.13 and associated TS
Bases for Diesel Fuel Oil,” TSTF-118-A, Revision 0, ‘Administrative Controls Program
Exceptions,” and TSTF-600-A, Revision 2, ‘Revise the Reactor Coolant System (RCS)
Pressure Isolation Valve (PI1V) Leakage Testing Frequency, (BFN-TS-25-555,
SQN-TS-25-04, WBN-TS-25-02, WBN-TS-25-06, and WBN-TS-25-13),” dated
February 17, 2026 (ML26048A396)
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Sequoyah Nuclear Plant Unit 1 and 2
Alternative Request SQN-IST-01
Residual Heat Removal Pump Flow Measurement

ASME OM Code Components Affected

. . oy Pump Code oM
Site/Unit Pump ID Pump Description Type Class | Group
1-PMP-74-10 Residual Heat Removal (RHR)
Pump 1A-A
Sequoyah
Nuclear 1-PMP-74-20 RHR Pump 1B-B
(SQN) Centrifugal 2 A
Unit 1 2-PMP-74-10 RHR Pump 2A-A
and 2
2-PMP-74-20 RHR Pump 2B-B

ASME Code Edition and Addenda

American Society of Mechanical Engineers (ASME) Operation and Maintenance (OM)
Code 2022 Edition, no Addenda.

Applicable Code Requirements

Table ISTB-3000-1, “Inservice Test Parameters.” This table specifies the pump parameters to
be measured during a Group A test.

Subsection ISTB-5121 states:

“Group A tests shall be conducted with the pump operating as close as practical to a
specified reference point and within the variances from the reference point as described
in this paragraph. The test parameters shown in Table ISTB-3000-1 shall be
determined and recorded as required by this paragraph. The test shall be conducted as
follows:”

“(b) The resistance of the system shall be varied until the flow rate is as close as
practical to the reference point with the variance not to exceed +2% or -1% of the
reference point. The differential pressure shall then be determined and compared to its
reference value. Alternatively, the flow rate shall be varied until the differential pressure
is as close as practical to the reference point with the variance not to exceed +1%
or -2% of the reference point and the flow rate determined and compared to the
reference flow rate.”

“(e) All deviations from the reference values shall be compared with the ranges of
Table ISTB-5121-1 and corrective action taken as specified in ISTB-6200. Vibration
measurements shall be compared to both the relative and absolute criteria shown in the
alert and required action ranges of Table ISTB-5121-1. For example, if vibration
exceeds either 6V, or 0.7 in./sec (1.7 cm/s) the pump is in the required action range.”
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Iv. Reason for Request

RHR pumps are tested using the minimum flow recirculation line provided for pump protection.
No other flow path is available to meet the Group A quarterly testing of ISTB. The miniflow path
is of fixed resistance, instrumented, and limits flow to the minimum required flow for pump
protection. The nominal miniflow rate is 500 gallons per minute (gpm) for pump protection.

V. Proposed Alternative

The RHR pumps will be Group A tested quarterly using the minimum flow recirculation line
where differential pressure and vibration will be measured and trended. The RHR Pumps will
be subjected to a comprehensive pump test and pump periodic verification test (PPVT) (if
required) in accordance with ISTB requirements each refueling outage.

VL. Basis for Proposed Alternative

Test results during previous ten-year inspection intervals have shown variations of recorded
flow readings which exceed ISTB allowable range requirements. The RHR pump miniflow rate
is measured using an installed flow measuring device in the 14-inch pump discharge header
while flowing through the 3-inch miniflow line which includes a 2-inch miniflow return valve. The
flow measuring device meets ISTB range and accuracy requirements, however, small changes
in the differential pressure across the flow element equate to relatively large changes in the
flow. A differential pressure change of two inches of water at the flow element would equal

a 44 gallons per minute (gpm) change in flow.

While operating through the miniflow recirculation line, the pump is operating in the flat portion
of the pump curve near shutoff head conditions. In this region of the pump’s hydraulic curve,
very small changes in the developed head correspond to large changes in produced flow. For
example, a change in developed head of 0.15 pounds per square inch gauge (psig) would result
in a change of approximately 52 gpm. A change in flow in excess of 3,000 gpm would be
required for the differential pressure to exceed the ISTB acceptable range of 0.9 times the
reference value.

With the configuration of the installed flow instrumentation and the resulting negligible effect that
changes in the flow have on differential pressure while operating on minimum flow path,
maintaining compliance to ISTB specified flow ranges is not feasible. Additionally, TVA
considered performing testing during cold shutdowns and determined it is not feasible to
perform testing during cold shutdown as the RHR system is typically inservice and relied upon
for heat removal and safe operation of the plant. Flow adjustments for testing purposes could
affect safe plant operation in maintaining the plant while in the cold shutdown state.

As noted above, the RHR system is typically in service during cold shutdown conditions. Safe
operation of the plant is affected by changes to system configurations and flow adjustments
required for testing [see page 21 of Enclosure 2 of Reference IX.1 of this alternative request).
No other flow measurement means are available that will provide the repeatability necessary to
meet ISTB ranges.
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Based on the information provided above, compliance with the ASME OM Code requirements is
impractical and the proposed alternative provides reasonable assurance of the operational
readiness of the RHR pumps pursuant to Title of the Code of Federal Regulations

(10 CFR) 50.55a(f)(6)(i). Additionally, TVA requests an alternative for SQN Units 1 and 2
pursuant to 10 CFR 50.55a(z)(2) in that compliance with the specified requirements would result
in hardship or unusual difficulty without a compensating increase in the level of quality and
safety.

VIL. Duration of Proposed Alternative

This proposed alternative will be utilized for the entire SQN inservice testing (IST) code of
record (COR) interval, as defined in 10 CFR 50.55a(y), that uses the 2022 Edition of
the ASME OM Code (scheduled to begin December 16, 2026).

VIll. Precedents

This alternative request was previously approved by the NRC as RP-02 for SQN Units 1 and 2
as noted below.

1. NRC letter to TVA, “Sequoyah Nuclear Plant, Units 1 and 2 - Relief Requests RP-01,
RP-02, RP-04, RP-06, RP-08, and RV-01 Related to the Inservice Testing Program,
Fourth 10-Year Interval (CAC Nos. MF7099 and MF7100),” dated May 12, 2016
(ML16123A131)

IX. Review of Previous NRC Requests for Additional Information

TVA reviewed the applicable TVA responses to NRC requests for additional information (RAI)
that are associated with the above precedents as noted below:

1. TVA letter to TVA, Sequoyah Nuclear Plant (SQN), “Response to Request for Additional

Information (RAI) Associated with Inservice Test (IST) Program and Associated Relief
Requests for Third 10-Year Interval,” dated April 17, 2006 (ML061100186)
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Sequoyah Nuclear Plant Unit 1 and 2
Alternative Request SQN-IST-02
RHR Pump Vibration Flow Measurements

. ASME OM Code Components Affected

. . e Pump Code oM
Site/Unit Pump ID Pump Description Type Class | Group
1-PMP-74-10 RHR Pump 1A-A
SQN 1-PMP-74-20 RHR Pump 1B-B
Unit 1 Centrifugal 2 A
and 2 2-PMP-74-10 RHR Pump 2A-A
2-PMP-74-20 RHR Pump 2B-B

Il ASME Code Edition and Addenda

ASME OM Code 2022 Edition, no Addenda.

lil. Applicable Code Requirements

Subsection ISTB-3510(e), “Frequency Response Range,” states:

(1) For pumps operating at or above 600 rpm, the frequency response range of the
vibration-measuring transducers and their readout system shall be from one-third minimum
pump shaft rotational speed to at least 1,000 Hz.

(2) For slow speed pumps operating below 600 rpm, the frequency response range of the
vibration-measuring transducers and their readout system shall be no lower than 1 Hz to at
least 1,000 Hz.

Subsection ISTB-5121 states:

(d) Vibration (displacement or velocity) shall be determined and compared with the reference
value. Vibration measurements shall be an overall value, without filtering, of velocity or
displacement. If velocity measurements are used, they shall be peak. If displacement
amplitudes are used, they shall be peak-to-peak.

Iv. Reason for Request

TVA proposes to exclude from the ISTB Group A pump test the vibration measurement in the
range from one-third up to one-half pump shaft rotational speed. The exclusion of vibration
measurements from one-third to one-half minimum pump shaft rotational speed will exclude the
readings associated with the natural frequencies as described below. It has been shown that
these frequencies do not affect pump performance. Excluding this range of vibration for test
measurements would prevent placing the pumps in an “Increased Frequency” test status.
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Placing the SQN RHR pumps on an increased frequency test status provides no added value
for monitoring pump performance. The dominant peak at one-third running speed masks data
trending at the frequencies that represent actual pump/motor health.

This results in an unnecessary burden because increasing the test frequency of the pumps
would result in additional wear on the equipment and potential challenges to the plant. Pump
degradation, due to real physical problems, will be evident with the pump test monitoring the
representative pump/motor condition frequencies and without masking the unrelated structural
resonant peak. This will ensure appropriate corrective actions are taken to address those levels
of vibration that could result in pump degradation.

V. Proposed Alternative

Vibration measurements of the motor bearings of the RHR pumps will be taken during
the Group A pump tests in a range from one-half minimum pump shaft rotational speed to at
least 1,000 Hz.

VL. Basis for Proposed Alternative

Historical Data: Historical documents for pump performance indicate that a high vibration
condition has existed on The SQN RHR pumps since original installation of these pumps.
This condition also existed prior to the ASME conversion to the ISTB pump criteria that
incorporated an expanded frequency range for measurement of pump vibration (one-third to
one-half rotational speed). TVA has monitored this condition for the SQN RHR pumps and
concludes there is no degradation of the pump/motor/foundation assembly from the inherent
high vibration in this range.

Manufacturer Data: Westinghouse Electric Company (Westinghouse), provider of The SQN RHR
pumps, issued Technical Bulletin NSID-TB-86-02 Revision 1, “Vibration Motor Resonant
Vibration - Residual Heat Removal Pumps,” dated September 23, 1986, that advised utilities of
the potential for a high vibration condition in vertical pump/motor/foundation support assemblies.
The bulletin references the condition that SQN is experiencing. Consultation with Westinghouse
and the results of TVA’s evaluation of this issue are provided below.

Attempts to Correct Vibration Issue: In accordance with the vendor recommendations, TVA
inspected the SQN RHR pumps and pump supports to verify there were no loose supporting
connections contributing to the vibration condition. Plant modifications to lower vibration by
installing additional supports was not a preferred option based on a concern for relocation of the
vibration to other points in the pump/motor/foundation. Attempts to relocate the vibration were
found to have limited success at other utilities and in some instances vibration levels were
increased.

Spectral Analysis: Analysis of the condition indicates that the vibration occurs in a low
frequency range less than one-half rotational speed. Analysis indicates there are no problems
with the bearings or rotating elements (i.e., imbalance or misalignment). The TVA request is
restricted to those frequencies that exhibit the natural resonance vibration levels. The results
and evaluation of TVA's spectral analysis were provided in the original relief request during the
second 10-year interval.
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Pump/System Design: The RHR system pumps for SQN are the typical design for more recent
Westinghouse four loop plants, which are centrifugal pumps with the motor in the vertical
position. There is no typical bearing housing(s) associated with these pumps as there are with
centrifugal pumps where the pump and the driver are in the horizontal position. The pump and
motor utilize one continuous shaft. There is no coupling located along the shaft and all of the
bearings for the pump/motor assembly are located in the motor. Although mounted vertically,
these pumps are not vertical line shaft pumps. Two motor designs exist for this application with
different bearing arrangements. In one design, the bearing located in the upper motor housing
acts as a thrust and upper radial bearing while the lower bearing is a radial bearing. In the other
pump/motor design, the lower motor housing bearing acts as the thrust and lower radial bearing
while the upper bearing is a radial bearing.

The pump support is designed to support the pump and the motor which rests on top of the
pump. The motor is unrestrained and is in effect a large moment arm. The bearings for this
pump are within the motor.

Compliance with ASME ISTB: The natural system frequency of 10 to 11 Hz exhibits sufficient
force such that when measurements are taken during quarterly pump testing at the upper motor
bearing, the vibration readings are outside of the OM Code acceptable range limits. When
applying the OM Code criteria, the vibration limits will place the pump consistently in the “Alert
Range” or the “Required Action Range.”

TVA originally took a literal reading of OM Part 6 wording to determine if vibration testing is
required for the RHR pumps. Because the bearings are part of the motor (i.e., pump driver),
these vibration points were not included in the SQN IST program. TVA evaluates these
measurements in accordance with ISTB acceptance criteria for pump vibration.

Plant Operation and Pump Vibration History: Prior to initial operation of either unit, a
nonconformance report was written which identified a natural frequency of the RHR pumps

of 10 to 11 Hz. At the time, the seismic qualification of the pump had been performed based
upon no natural frequencies below 33 Hz. The safety implication was that the RHR pumps did
not meet their design basis for seismic qualification. TVA performed design changes and
reanalysis of the pump support structure and piping system to qualify the 10 to 11 Hz natural
frequency condition. Westinghouse approved the changes.

Both units were shut down for approximately three years, beginning in 1985. Both units
remained on RHR at shut down cooling flow conditions (greater than 2,000 gpm) in order to
maintain the reactor coolant system (RCS) in accordance with the SQN Technical Specifications
(TS). During this time, there were no problems with the RHR pumps. The pumps operated
continuously with no adverse conditions identified.

Both units at SQN were again shut down in 1993 for approximately one year. During this time,
both units remained on RHR with the pumps operating at full flow conditions. The pumps
operated continuously with no adverse conditions identified.

Advanced Vibration Diagnostics: TVA has performed advanced vibration diagnostics to assess
the condition on the four RHR pumps. The same 10 to 11 Hz natural frequency identified in the
late 1970's was identified again.
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Impact testing was performed on the RHR pump/motor assemblies. The testing revealed the
following data:

Pump ID Natural Frequency of Motor | Natural Frequency of Motor
Alone and Frame'
1A-A 14 t0 16 Hz 120 to 350 Hz
1B-B 11 Hz 175 to 331 Hz
2A-A 10 Hz 287 to 356 Hz
2B-B 11to 13 Hz 100 to 350 Hz
'Based on location on the frame.

The testing performed on the 1A RHR pump motor revealed a 14 to 16 Hz response frequency
range on the motor. The motor/support frame frequency response is between 120 and 350 Hz.
The overall vibration levels on the 1A RHR pump are stable and below the alert range.
However, the vibration occurring at the 14 Hz frequency is contributing to the overall levels.

For the 1B and 2A RHR pump motors, this data confirms the previous evaluation that a
resonant condition exists at 11 and 10 Hz, respectively. The testing revealed that the motor
upper bearing exhibited natural frequencies at approximately 10 and 11 Hz, respectively, which
is coincident with the maximum amplitude vibration measurement for the same point found
during OM Code quarterly pump testing.

The testing performed on the 2B RHR pump motor revealed an 11 to 13 Hz response frequency
range on the motor. The motor support/frame frequency response is between 100 and 350 Hz.
The overall vibration levels on 2B RHR pump are stable and below alert range. However, the
vibration occurring at the 11 Hz frequency is contributing to the overall levels.

ISTB Group A pump testing is performed with the pump operating on miniflow (the nominal
miniflow rate is 500 gpm for pump protection). The pump operation flow characteristics create
low frequency flow pulsations which tend to excite the structural resonant frequencies of the
machine assembly. Spectra analysis of vibration data collected during pump testing activities
indicates a dominant peak between 10 to 14 Hz for all RHR pump motors. To improve the
vibration would require separating the low natural frequencies away from the operating
frequency of 29.8 Hz. Physical modifications to drive the natural frequency up beyond 30 Hz
(greater than 15 percent of operating frequency as a rule of thumb) can be unpredictable and
difficult even when performed with detailed analysis. Efforts at other plants have been
unsuccessful due to shifting the vibration to adjacent components such as the pump or piping.

Full Flow Testing: Near full flow vibration data obtained during refueling outages shows that the
vibration is greatly reduced at near full flow conditions. This indicates that the higher test
measurements occur only during the quarterly tests, which are conducted with the RHR pumps
on miniflow. The pumps are designed to run at full-flow conditions for normal plant operations
and for accident conditions. Thus, the minimum flow test configuration causes the motor
structure to be excited and a higher vibration to be present during the quarterly pump tests.

This testing supports the expected results identified by Westinghouse in Technical
Bulletin NSID-TB-86-02.

Civil/Structural Evaluations: TVA originally modeled the pump and its support as a rigid anchor.
During the reanalysis discussed above, the pump and its support were modeled as a flexible
member. The results of this analysis confirmed that the measured natural frequency of

CNL-26-014 E3-7 of 8



Enclosure 3

approximately 10 to 11 Hz was a system frequency (i.e., pump, pump support, and piping). The
reanalysis changed the nozzle loads on the pump and on local pipe supports to meet the new
support loads. The pump support was also stiffened, incidental to the vibration issue described
above.

An engineering review has been performed on the results of the advanced vibration diagnostics
with respect to the vibration issue. The review determined that the new measurements reflect
the vibration issue identified during initial system operation and is not a new vibration issue.
Based upon this analysis, the pump and its structure continue to meet the design requirements
for acceptable operation.

ISI Examinations of the Piping and Supports: A review of ISI examinations of pipe welds and
pipe supports in the area surrounding the pumps was performed. The examinations in this
area, which did not meet the acceptance criteria, were minor indications and are characterized
as typical indications found during inservice examinations following the completion of
construction activities. No failures were associated with any of these indications. None of the
indications could be characterized as defects due to pump vibration.

No further indications have been identified. The issues found by in-service examination are
indicative that the vibration issue is a natural frequency of the system and not a destructive
vibration force.

TVA requests an alternative pursuant to 10 CFR 50.55a(z)(2) in that compliance with the
specified requirements of this section would result in hardship or unusual difficulty without a
compensating increase in the level of quality and safety.

VIL. Duration of Proposed Alternative

This proposed alternative will be utilized for the entire SQN IST COR interval, as defined

in 10 CFR 50.55a(y), that uses the 2022 Edition of the ASME OM Code (scheduled to begin
December 16, 2026).

VIll. Precedents

This alternative request was previously approved by the NRC as RP-06 for SQN Units 1 and 2
as noted below.

1. NRC letter to TVA, “Sequoyah Nuclear Plant, Units 1 and 2 - Relief Requests RP-01,
RP-02, RP-04, RP-06, RP-08, and RV-01 Related to the Inservice Testing Program,
Fourth 10-Year Interval (CAC Nos. MF7099 and MF7100),” dated May 12, 2016
(ML16123A131)

1X. Review of Previous NRC Requests for Additional Information

There were no previous NRC RAls associated with this alternative request.
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Enclosure 4

Alternative Requests that Were Previously Approved by the NRC for the Current SQN and WBN
IST Intervals, but are No Longer Needed for the Subsequent SQN and WBN IST Intervals

Unit Alternatll\\/l((e) Request Description
SQN Units 1 and 2 RP-04 Pump Vibratior) R(_aference Values and
Acceptance Criteria
SQN Units 1 and 2 RP-07 Code Case OMN-21, Variance of the Fixed
Reference Value
, IST Class 2 and 3 Pump Testing Requirements
SQN Units 1 and 2 RP-08 Using OMN-18
WBN Units 1 and 2 IST-RR-1 Pump V|brat|on Rgference Values and
Acceptance Criteria
WBN Units 1 and 2 IST-RR-4 Pressurl_zer Safety Valve Test Before Electric
Generation
WBN Units 1 and 2 IST-RR-5 Pressgrlzer Safety Valv'e Testing Before Initial
Electric Power Generation
WBN Units 1 and 2 IST-RR-8 RHR Pump 1B-_B Alternative to Alert Scheduling
of Comprehensive Pump Test
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