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1.0 SUMMARY DESCRIPTION

This evaluation supports a request to amend Renewed Facility Operating License No.
NPF-73 for Beaver Valley Power Station, Unit No. 2 (BVPS-2). The proposed
amendment would revise Technical Specification (TS) 5.5.5.2.d, "Provisions for SG
[Steam Generator] Tube Inspections," and TS 5.5.5.2.1.3, "Provisions for SG Tube
Repair Methods," requirements related to methods of inspection and service life for
Alloy 800 steam generator tubesheet sleeves.

A qualified inspection method has been developed using a modified probe (referred to
as a Ghent Version 2 probe) to inspect the portion of the original steam generator tube
wall adjacent to the nickel band (the lower half region) of the tubesheet sleeve lower
joint employed with the Westinghouse Electric Company, LLC (Westinghouse) leak-
limiting Alloy 800 sleeve tube repair method. Since the magnetically biased Ghent
Version 2 probe has demonstrated the capability of inspecting the original tube wall
adjacent to the nickel band (including the nickel band region of the sleeve), there is no
reason to limit the service life of the Alloy 800 tubesheet sleeves to eight fuel cycles of
operation. Therefore, the inspection method requirements specified in the note located
at the beginning of TS 5.5.5.2.d, and the eight fuel cycles of operation service life
requirements specified in TS 5.5.5.2.1.3, associated with the Westinghouse leak-limiting
Alloy 800 sleeves, are no longer necessary and would be deleted.

2.0 DETAILED DESCRIPTION

2.1 System Design and Operation

The steam generators (SGs) in pressurized water reactor designs remove heat from the
reactor coolant system and produce steam to operate the main generator and other
balance-of-plant equipment. SG tubes constitute the heat transfer surface area
between the primary (reactor coolant) and secondary (main steam) systems and, as
such, are relied on to maintain the primary system's pressure and inventory. As an
integral part of the reactor coolant pressure boundary, the SG tubes isolate the
radioactive fission products in the primary coolant from the secondary system in the
SGs. Maintaining tube integrity ensures that the tubes can perform their intended safety
functions consistent with the plant licensing basis and applicable regulatory
requirements.

The BVPS-2 SGs are Model 51M and contain mill annealed Alloy 600 tubing, which is
susceptible to stress corrosion cracking. Outside diameter stress corrosion cracking
(ODSCC) located at the top of the hot leg tubesheet accounts for greater than 76
percent of the tubes that require remediation in the BVPS-2 SGs. Tube sleeving is a
corrective action to offset this degradation, and Westinghouse Alloy 800 sleeves have
been licensed for use at BVPS-2 to address both tubesheet and tube support plate
degradation. However, no tube support plate sleeves have been installed in the
BVPS-2 SGs.

Westinghouse Alloy 800 tubesheet sleeves are up to 25 inches in length and have a
slightly smaller diameter than the original SG tubing. The sleeves are inserted into
affected SG tubes to bridge the defective area. The lower portion of the sleeve is hard
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rolled against the tubesheet, and the upper portion of the sleeve is hydraulically
expanded into the free-span portion of the tube above the tubesheet. The stress
corrosion cracking degradation falls between the two expansion regions, so the sleeve
effectively becomes the new pressure boundary and eliminates the degraded area as a
concern. Figure 1 demonstrates this concept.
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The Alloy 800 tubesheet sleeves used at BVPS-2 include a nickel band, applied 360
degrees around the outside diameter of the lower end of the sleeve where the hard roll
is located. The nickel band is intended to improve the sealing characteristics of the
lower joint.

2.2 Current Technical Specification Requirements

The note located at the beginning of Technical Specification 5.5.5.2.d is presented
below.

- NOTE -

The requirement for methods of inspection with the objective of detecting
flaws of any type (e.g., volumetric flaws, axial and circumferential cracks)
that may be present along the length of the tube does not apply to the
portion of the original tube wall adjacent to the nickel band (the lower
half) of the lower joint for the repair process that is discussed in
Specification 5.5.5.2.f.3. However, the method of inspection in this area
shall be a rotating plus point (or equivalent) coil. The SG tube plugging
criterion of Specification 5.5.5.2.¢c.3 is applicable to flaws in this area.

The acceptable tube repair method listed in Technical Specification 5.5.5.2.f.3 reads as
follows:

Westinghouse leak-limiting Alloy 800 sleeves, WCAP-15919-P,
Revision 2. An Alloy 800 sleeve installed in the hot-leg or cold-leg
tubesheet region shall remain in service for no more than eight fuel
cycles of operation starting from the outage when the sleeve was
installed.

2.3 Reason for the Proposed Change

The Ghent Version 2 probe has been developed to inspect the portion of the original
tube wall adjacent to the nickel band (the lower half region) of the lower joint of a
tubesheet sleeve. The Ghent Version 2 probe has been site qualified in accordance
with Appendix H, Supplement H2, of the Electric Power Research Institute (EPRI)
Report, “Steam Generator Management Program: Pressurized Water Reactor Steam
Generator Examination Guidelines,” Revision 8 (Reference 1) and has adequately
demonstrated the capability of detecting axial and circumferential flaws in this region of
the sleeve and tube. The plus point probe would continue to be utilized to inspect the
remainder (non-nickel band region) of the tube and sleeve assembly. The plus point
probe uses +POINT™ eddy current coil technology (+POINT is a trademark of Zetec,
Inc.).

The proposed deletion of the note located at the beginning of TS 5.5.5.2.d would
remove the requirement to use the Plus point probe to inspect the portion of the original
tube wall adjacent to the nickel band region of the Alloy 800 tubesheet sleeve. Deleting
this note would also allow the use of an alternative inspection method (utilizing the
Ghent Version 2 probe) that would ensure the SG tube integrity is maintained until the
next SG inspection as required by TS 5.5.5.2.d.
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The last sentence of the note located at the beginning of TS 5.5.5.2.d indicates that the
SG tube plugging criterion of TS 5.5.5.2.¢.3 is applicable to the flaws in the portion of
the original tube wall adjacent to the nickel band region (the lower half) of the lower
joint. This requirement is redundant to the requirement specified in TS 5.5.5.2.¢.3, and
therefore, would be deleted.

The proposed change would also delete the eight fuel cycles of operation service life
restriction in TS 5.5.5.2.f.3. The Ghent Version 2 probe has been site qualified to
inspect the nickel band region of the Alloy 800 tubesheet sleeve and has adequately
demonstrated the capability to detect axial and circumferential flaws in this region of the
sleeve and original tube wall. As such, there is no need for a service life restriction on
the Alloy 800 tubesheet sleeve.

2.4 Description of the Proposed Change

The proposed amendment would delete the following note located at the beginning of
TS 5.5.5.2.d.
- NOTE -

The requirement for methods of inspection with the objective of detecting
flaws of any type (e.g., volumetric flaws, axial and circumferential cracks)
that may be present along the length of the tube does not apply to the
portion of the original tube wall adjacent to the nickel band (the lower
half) of the lower joint for the repair process that is discussed in
Specification 5.5.5.2.f.3. However, the method of inspection in this area
shall be a rotating plus point (or equivalent) coil. The SG tube plugging
criterion of Specification 5.5.5.2.c.3 is applicable to flaws in this area.

The proposed amendment would change the acceptable tube repair method listed in
Technical Specification TS 5.5.5.2.1.3 from:

Westinghouse leak-limiting Alloy 800 sleeves, WCAP-15919-P,
Revision 2. An Alloy 800 sleeve installed in the hot-leg or cold-leg
tubesheet region shall remain in service for no more than eight fuel
cycles of operation starting from the outage when the sleeve was
installed.

To read as follows:

Westinghouse leak-limiting Alloy 800 sleeves, WCAP-15919-P,
Revision 2.

The proposed technical specification changes, which are submitted for Nuclear
Regulatory Commission (NRC) review and approval, are provided in the Attachment.
Deletions are shown by strike-through so that the reviewer may readily identify the
information that would be deleted. To meet format requirements, the technical
specifications would be revised and repaginated as necessary to reflect the changes
being proposed by this license amendment request.
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No changes are proposed for the Technical Specification Bases because the affected
technical specifications do not have associated Bases.

3.0 TECHNICAL EVALUATION
3.1 Background and History

Two Westinghouse Alloy 800 sleeve designs are licensed for use at BVPS-2. One
sleeve design is for tube support plates and the other design is for the tubesheet. Only
the tubesheet sleeve contains the nickel band.

For tubesheet sleeves, the upper tube-sleeve joint is formed by equally spaced
hydraulic expansions. The lower tube-sleeve joint is a mechanical roll expansion. The
elevation of the centerline of the roll expansion is approximately located at the mid-
plane elevation of the tubesheet. A “microlok” band is applied to the tube at the upper
half of the roll joint. The microlok band is a thermally applied material similar to the
sleeve material, which acts to increase the coefficient of friction between the tube and
sleeve, thus increasing the axial load bearing capability of the sleeve joint. The nickel
band was added as an additional barrier to leakage.

Westinghouse Alloy 800 sleeves were initially authorized for use at BVPS-2 by
Amendment No. 170, dated September 30, 2009 (Accession No. ML092590189).
Amendment No. 170 required all sleeves to be removed from service by the spring of
2017 refueling outage (2R19), regardless of the sleeve installation date, due to
examination limitations of the parent tube behind the nickel band.

BVPS-2 Amendment No. 184, dated December 16, 2015 (Accession No.
ML15294A439), changed the service life restriction on the Westinghouse Alloy 800
sleeves to five fuel cycles of operation beginning with the cycle the sleeve was installed.

BVPS-2 Amendment No. 193, dated February 25, 2019 (Accession No. ML18348B206),
extended the service life of the Alloy 800 sleeves from five to eight fuel cycles of
operation. The justification for this extension, in part, was based on the conclusion that
degradation of the parent tube adjacent to the nickel band of the Alloy 800 tubesheet
sleeve is not credible. The NRC staff noted in the safety evaluation that a qualified
inspection technique would be needed for approval of the leak-limiting Alloy 800
transition zone [tubesheet] sleeves on a permanent basis.

3.2 Selection of Nondestructive Examination (NDE) Technique

Three volumetric NDE techniques, ultrasonic testing (UT), eddy current testing (ECT)
and radiography (RT) are available to the industry to inspect SG tube sleeves. RT was
determined to be too bulky and expensive to field deploy. The feasibility of using UT
and ECT inspection methods were evaluated. ECT was selected based on the
availability of off-the-shelf test equipment.

3.3 Eddy Current Probe Selection

Standard eddy current probes have not demonstrated the capability to penetrate the
nickel band region in the lower joint of the Alloy 800 tubesheet sleeves and detect flaws
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in the parent SG tube. A feasibility study was conducted to determine if flaws are
detectable with off-the-shelf eddy current probes. Two probes were tested, a
magnetically biased Ghent probe and a plus point probe. The plus point probe contains
a single surface riding coil. The Ghent probe contains one transmitter and two receiver
coils (one coil for axial indications, the other coil for circumferential indications). Both
designs are rotating probes and have been utilized in multiple SG examinations.

The feasibility study determined that the magnets within the Ghent probe minimized the
nickel response to allow detection of certain axial notches in the inside diameter of the
parent tube. After obtaining favorable results from this study, a site-specific qualification
program was conducted for the Ghent probe.

Testing performed as part of the qualification program led to the design and
manufacture of a new probe, called a Ghent Version 2 probe. This new probe was
designed and fabricated to permit an adequate inspection of the parent SG tube behind
the nickel band of an Alloy 800 tubesheet sleeve.

The Ghent Version 2 probe also contains a standard +POINT probe coil to improve field
implementation efficiencies. The +POINT coil was included in this design since it is
already qualified to inspect the remaining (non-nickel band) portions of the tubesheet
sleeves. This new design requires that the probe only be inserted once into each
sleeve for a complete inspection rather than twice (that is, the first time for the sleeve
inspection and the second time for the nickel band inspection).

3.4 Electrical Discharge Machined (EDM) Notch Samples

Parent tube flaw samples were fabricated with a combination of axial and
circumferential EDM notches. EDM notches meet the requirement of Supplement
H2.2.1, paragraph c, of Reference 1, that states:

Test samples fabricated using mechanical or chemical methods may be
used. However, the flaws should produce signals similar to those being
observed in the field in terms of signal characteristics, signal amplitude,
and S/N [signal to noise] ratio.

Additional information regarding fabrication of the flaw samples, including the number,
size, and location of flaws is provided in Section 4, “Description of Methodology,“ of
Reference 2.The samples and notches selected meet the requirements of Appendix H,
Supplement H2, paragraph H2.2.2.c, of Reference 1. In addition, the range of notch
depths address the recommendations of paragraph H2.2.2.c. Eddy current data
obtained using the Ghent Version 2 probe was used to support the site-specific
qualification of the probe in accordance with Appendix H of Reference 1.

3.5 Probability of Detection (POD) Study

A vendor document entitled, “Probability of Flaw Detection in the Alloy 800 Mechanical
Sleeve Lower Tubesheet Joint Using the Ghent Version 2 Eddy Current Probe"
(Reference 3), addresses the flaw detection capabilities of the Ghent Version 2 probe.
POD distributions were developed for the probe by employing a detailed testing
program for detecting stress corrosion cracking in the parent tube behind the nickel
band of the lower tubesheet sleeve joint.
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Using the POD distributions developed from the study and industry-accepted
operational assessment methodologies has resulted in satisfaction of SG performance
criteria with considerable margin after one fuel cycle of operation, thus demonstrating
the acceptability of the Ghent Version 2 probe to identify parent tube flaws behind the
nickel band at the lower Alloy 800 tubesheet sleeve joint.

3.6 Site-Specific Qualification
Appendix H, Supplement H2.1 of Reference 1 states, in part:

....non EPRIQ techniques (that is, site-specific techniques) shall, as a
minimum, have an independent qualified data analyst (IQDA) verify and
document compliance with Appendix H.

A BVPS site-specific peer review was conducted by qualified data analysts on the data
gathered from inspection of the EDM notch samples using the Ghent Version 2 probe
as described in Section 7, “Peer Review of ETSS # DMW-G3/G4-NI,” of Reference 2.
Two IQDA's, who were not part of the peer review team, determined the ground truth
from the 25 EDM notches.

The BVPS-2 site specific technical qualification program was successfully completed,
meeting the requirements of Appendix H of Reference 1. The inspection frequencies
used by the Ghent Version 2 probe and the detection results for each frequency are
shown in Appendix B of Reference 2.

The Ghent Version 2 probe has been site qualified for detection of indications in the
parent tube behind the nickel band for Alloy 800 tubesheet sleeves installed in the
BVPS-2 SG's.

3.7 Field Deployment

During the fall 2018 refueling outage (2R20), the Ghent Version 1 probe was used to
examine 25 randomly selected inservice hot leg tubesheet sleeves. Data collected from
the probe served as "informational only."

The influence of the nickel band (background noise) was observed to be less significant
in the installed tubesheet sleeves when compared to that of the lab samples that were
fabricated and utilized for the probe qualification process. The in-service sleeves were
installed with a higher torque value than those in the lab which creates a more intimate
contact between the sleeve and the parent tube. This results in less noise as the eddy
current flows more easily through the tighter contact.

The Ghent Version 2 probe was first deployed during the spring 2020 refueling outage
(2R21) to examine the 567 sleeves that remained in-service. The data collected from
the plus point probe section serves as the official call of record. The Ghent probe
section detected scratches in the nickel band region of two sleeves that were installed in
the previous refueling outage (2R20). A review of historical data showed that the
scratches were present in 2R20. It could not be determined if the scratches were on the
inside diameter of the tube or outside diameter of the sleeve nickel band. The two
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sleeves were plugged as the scratches were in the pressure boundary. Field data
quality for the Ghent probe section was characterized as very good.

3.8 Tube Sleeve Inspections

If the proposed amendment is approved, the Ghent Version 2 probe, which includes a
plus point probe, will be used to inspect the Alloy 800 tubesheet sleeves each outage as
directed by the degradation assessment. The plus point probe is qualified to inspect the
non-nickel band region of the tube and sleeve assembly. The Ghent Version 2 probe is
site qualified to inspect the nickel band region of the tubesheet sleeve and the parent
tube behind the nickel band region of the sleeve.

Tubes with indications observed in the Alloy 800 sleeve or in the sleeve to tube joint
shall be plugged in accordance with TS 5.5.5.2.c.2 and TS 5.5.5.2.¢.3, respectively.

3.9 Conclusions

The Ghent Version 2 probe was developed to improve inspection capabilities for the
nickel band region in the lower sleeve-to-tube joint within the tubesheet. The Ghent
Version 2 probe has demonstrated improved inspection capabilities as compared to the
plus point probe, by reducing the interfering effects of the nickel band material. POD
curves were developed that resulted in satisfaction of SG performance criteria with
considerable margin after one fuel cycle of operation, thus demonstrating the
acceptability of the Ghent Version 2 probe to identify parent tube flaws behind the nickel
band at the lower Alloy 800 tubesheet sleeve joint. Having a site qualified technique to
inspect the parent tube behind the nickel band eliminates the need for an eight fuel-
cycle restriction of service life, which means the sleeves may remain in service for the
life of the component.

The Ghent Version 2 probe also saves time and dose for inspecting the Alloy 800
tubesheet sleeves by performing at one time, both the inspection of the length of the
sleeve with the plus point probe and inspection of the parent tube behind the nickel
band with the Ghent Version 2 probe.

Utilization of the newly designed Ghent Version 2 probe will improve the safety of the
station by enhancing the ability to inspect the reactor coolant system pressure
boundary. The use of the plus point and Ghent Version 2 probe to inspect and identify
flaws in the SG tube and sleeve assembly will help to ensure the assembly is capable of
performing its intended safety function, which is to maintain the integrity of the reactor
coolant system pressure boundary.

4.0 REGULATORY EVALUATION
4.1 Applicable Regulatory Requirements/Criteria

10 CFR 50.55a. Codes and Standards

10 CFR 50.55a, paragraph (c)(1), specifies that components that are part of the reactor
coolant pressure boundary must meet the requirements for Class 1 components in
Section Il of the American Society of Mechanical Engineers (ASME) Boiler and
Pressure Vessel Code (Code) with certain exceptions. 10 CFR 50.55a further requires,
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in part, that throughout the service life of a pressurized water reactor facility, ASME
Code Class 1 components must meet the requirements, except design and access
provisions and pre-service examination requirements, in Section XIl, "Rules for In-
service Inspection of Nuclear Power Plant Components," of the ASME Code, to the
extent practical. This requirement includes the inspection and repair criteria of Section
XI of the ASME Code.

Qualified eddy current examination techniques will be used to perform necessary sleeve
and original SG tube inspections for defect detection and to ensure structural integrity of
the tube and sleeve assembly.

10 CFR 50. Appendix A. General Design Criteria for Nuclear Power Plants

General Design Criteria (GDC) 14, 15, 30, 31, and 32 of 10 CFR Part 50, Appendix A,
define requirements for the reactor coolant pressure boundary with respect to structural
and leakage integrity. SG tubing and tube repairs constitute a major portion of the
reactor coolant pressure boundary surface area. SG tubing and associated repair
techniques and components, such as plugs and sleeves, must be capable of
maintaining reactor coolant inventory and pressure.

The SG Program required by the BVPS-2 Technical Specifications establishes
performance criteria, repair criteria, repair methods, inspection periods and the methods
necessary to meet the criteria. These requirements provide reasonable assurance that
tube integrity will be met in the interval between SG inspections.

There are no proposed changes in this amendment request that impact these regulatory
requirements.

4.2 No Significant Hazards Consideration Analysis

Energy Harbor Nuclear Corp. proposes to amend the Beaver Valley Power Station, Unit
No. 2 Operating License NPF-73 by changing Technical Specification 5.5.5.2.d to allow
for the use of an improved and qualified eddy current technique to inspect the parent
tube behind the nickel band of an Alloy 800 tubesheet sleeve, and Technical
Specification 5.5.5.2.1.3 to delete the eight fuel cycles of operation service life restriction
on Alloy 800 tubesheet sleeves.

Energy Harbor Nuclear Corp. has evaluated whether or not a significant hazards
consideration is involved with the proposed amendment by focusing on the three
standards set forth in 10 CFR 50.92, “Issuance of amendment,” as discussed below.

1. Does the proposed amendment involve a significant increase in the probability or
consequences of an accident previously evaluated?
Response: No

The proposed Technical Specification changes do not modify structures, systems or
components of the plant, or affect plant operations, design functions or analyses that
verify the capability of structures, systems or components to perform a design function.
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The proposed Technical Specification changes do not increase the likelihood of a SG
tube sleeve malfunction.

The leak-limiting Alloy 800 sleeves are designed using the applicable American Society
of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code and, therefore,
meet the design objectives of the original SG tubing. The applied stresses and fatigue
usage for the sleeves are bounded by the limits established in the ASME Code.
Mechanical testing has shown that the structural strength of sleeves under normal,
upset, emergency, and faulted conditions provides margin to the acceptance limits.
These acceptance limits bound the most limiting (three times normal operating pressure
differential) burst margin recommended by NRC Regulatory Guide 1.121, “Bases for
Plugging Degraded PWR Steam Generator Tubes.”

The leak-limiting Alloy 800 sleeve depth-based structural limit is determined using NRC
guidance and the pressure stress equation of ASME Code, Section Il with additional
margin added to account for the configuration of long axial cracks. Calculations show
that a depth-based limit of 45 percent through-wall degradation is acceptable. However,
Technical Specifications 5.5.5.2.c.2 and 5.5.5.2.c.3 provide additional margin by
requiring an Alloy 800 sleeved tube to be plugged on detection of any flaw in the sleeve
or in the pressure boundary portion of the original tube wall in the sleeve to tube joint.

Degradation of the original tube adjacent to the nickel band of an Alloy 800 sleeve
installed in the tubesheet, regardless of depth, would not prevent the sleeve from
satisfying design requirements. Thus, flaw detection capabilities within the original tube
adjacent to the sleeve nickel band are a defense in-depth measure and are not
necessary in order to justify continued operation of the sleeved tube.

Evaluation of repaired steam generator tube testing and analysis indicates that there
are no detrimental effects on the leak-limiting Alloy 800 sleeve or sleeved tube
assembly from reactor coolant system flow, primary or secondary coolant chemistries,
thermal conditions or transients, or pressure conditions that may be experienced at
BVPS-2.

The consequences of a hypothetical failure of the leak-limiting Alloy 800 sleeve and
tube assembly are bounded by the current steam generator tube rupture analysis
described in the BVPS-2 Updated Final Safety Analysis Report because the total
number of plugged steam generator tubes (including flow area reduction associated
with installed sleeves) is required to be consistent with accident analysis assumptions.
The sleeve and tube assembly leakage during plant operation would be minimal and
well within the allowable Technical Specification leakage limits and accident analysis
assumptions.

Implementation of this proposed amendment would have no significant effect on either
the configuration of the plant, the manner in which it is operated, or ability of the sleeve
to perform its design function.

Therefore, the proposed amendment does not involve a significant increase in the
probability or consequences of an accident previously evaluated.
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2. Does the proposed amendment create the possibility of a new or different kind of
accident from any accident previously evaluated?

Response: No

The proposed Technical Specification changes do not create any credible new failure
mechanisms, malfunctions, or accident initiators not considered in the design or
licensing bases and does not create the possibility of a new or different kind of accident
from any previously evaluated.

The leak-limiting Alloy 800 sleeves are designed using the applicable ASME Code, and
therefore meet the objectives of the original steam generator tubing. Therefore, the only
credible failure modes for the sleeve and tube are to leak or rupture, which have already
been evaluated.

The continued integrity of the installed sleeve and tube assembly is periodically verified
as required by the Technical Specifications, and a sleeved tube will be plugged on
detection of a flaw in the sleeve or in the pressure boundary portion of the original tube
wall in the sleeve to tube joint.

Implementation of this proposed amendment would have no significant effect on either
the configuration of the plant, the manner in which it is operated, or ability of the sleeve
to perform its design function.

Therefore, the proposed amendment does not create the possibility of a new or different
kind of accident from any previously evaluated.

3. Does the proposed amendment involve a significant reduction in a margin of safety?
Response: No

Implementation of the proposed Technical Specification changes would not affect a
design basis or safety limit or reduce the margin of safety. The repair of degraded
steam generator tubes with leak-limiting Alloy 800 sleeves restores the structural
integrity of the degraded tube under normal operating and postulated accident
conditions. The reduction in reactor coolant system flow due to the addition of Alloy 800
sleeves is not significant because the cumulative effect of repaired (sleeved) and
plugged tubes will continue to allow reactor coolant flow to be greater than the flow limit
established in the Technical Specification limiting condition for operation 3.4.1.

The design safety factors utilized for the sleeves are consistent with the safety factors in
the American Society of Mechanical Engineers Boiler and Pressure Vessel Code used
in the original steam generator design. Tubes with sleeves would also be subject to the
same safety factors as the original tubes that are described in the performance criteria
for steam generator tube integrity in the existing Technical Specifications. With the
proposed Technical Specification changes, the sleeve and portions of the installed
sleeve and tube assembly that represent the reactor coolant pressure boundary will
continue to be monitored and a sleeved tube will be plugged on detection of a flaw in
the sleeve or in the pressure boundary portion of the original tube wall in the leak-
limiting sleeve and tube assembly. Use of the previously identified design criteria and
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design verification testing ensures that the margin of safety is not significantly different
from the original steam generator tubes.

Therefore, the proposed amendment does not involve a significant reduction in a margin
of safety.

Based on the above, Energy Harbor Nuclear Corp. concludes that the proposed
amendment involves no significant hazards consideration under the criteria set forth in
10 CFR 50.92 and, accordingly, a finding of "no significant hazards consideration" is
justified.

4.3 Conclusions

In conclusion, based on the considerations discussed above, (1) there is reasonable
assurance that the health and safety of the public will not be endangered by operation in
the proposed manner, (2) such activities will be conducted in compliance with the
Commission’s regulations, and (3) the issuance of the amendment will not be inimical to
the common defense and security or to the health and safety of the public.

5.0 ENVIRONMENTAL CONSIDERATION

A review has determined that the proposed amendment would change a requirement
with respect to installation or use of a facility component located within the restricted
area, as defined in 10 CFR 20, or would change an inspection or surveillance
requirement. However, the proposed amendment does not involve (i) a significant
hazards consideration, (ii) a significant change in the types or significant increase in the
amounts of any effluents that may be released offsite, or (iii) a significant increase in
individual or cumulative occupational radiation exposure. Accordingly, the proposed
amendment meets the eligibility criterion for categorical exclusion set forth in

10 CFR 51.22(c)(9).

Therefore, pursuant to 10 CFR 51.22(b), no environmental impact statement or
environmental assessment need be prepared in connection with the proposed
amendment.
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Programs and Manuals
5.5

55 Programs and Manuals

5552 Unit 2 SG Program (continued)

NDE = 95-percent cumulative probability allowance for
nondestructive examination uncertainty (i.e., a value of
20-percent has been approved by NRC). The NDE is
the value provided by the NRC in GL 95-05 as
supplemented.

Implementation of these mid-cycle repair limits should follow the
same approach as in Specifications 5.5.5.2.c.4.a through
5.5.5.2.c4.d.

5. The F* methodology, as described below, may be applied to the
expanded portion of the tube in the hot-leg or cold-leg tubesheet region
as an alternative to the 40% depth based criteria of Specification
5.5.5.2.c.1:

a)

b)

c)

Tubes with no portion of a lower sleeve joint in the hot-leg or
cold-leg tubesheet region shall be repaired or plugged upon
detection of any flaw identified within 3.0 inches below the top of
the tubesheet or within 2.22 inches below the bottom of roll
transition, whichever elevation is lower. Flaws located below this
elevation may remain in service regardless of size.

Tubes which have any portion of a sleeve joint in the hot-leg or
cold-leg tubesheet region shall be plugged upon detection of any
flaw identified within 3.0 inches below the lower end of the lower
sleeve joint. Flaws located greater than 3.0 inches below the
lower end of the lower sleeve joint may remain in service
regardless of size.

The F* methodology cannot be applied to the tubesheet region
where a laser or TIG welded sleeve has been installed.

d. Provisions for SG Tube Inspections

Periodic SG tube inspections shall be performed. The number and portions
of the tubes inspected and methods of inspection shall be performed with
the objective of detecting flaws of any type (e.g., volumetric flaws, axial and
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5552 Unit 2 SG Program (continued)

3. Indications left in service as a result of application of the tube support
plate voltage-based plugging or repair criteria (Specification 5.5.5.2.c.4)
shall be inspected by bobbin coil probe during all future refueling
outages.

Implementation of the steam generator tube-to-tube support plate
plugging or repair criteria requires a 100-percent bobbin coil inspection
for hot-leg and cold-leg tube support plate intersections down to the
lowest cold-leg tube support plate with known outside diameter stress
corrosion cracking (ODSCC) indications. The determination of the
lowest cold-leg tube support plate intersections having ODSCC
indications shall be based on the performance of at least a 20-percent
random sampling of tubes inspected over their full length.

4. When the F* methodology has been implemented, inspect 100% of the
inservice tubes in the hot-leg tubesheet region with the objective of
detecting flaws that may satisfy the applicable tube plugging or repair
criteria of Specification 5.5.5.2.c.5 every 24 effective full power months
or one interval between refueling outages (whichever is less).

5. For Alloy 800 sleeves: The parent tube, in the area where the
sleeve-to-tube hard roll joint and the sleeve-to-tube hydraulic
expansion joint will be established, shall be inspected prior to
installation of the sleeve. Sleeve installation may proceed only if the
inspection finds these regions free from service induced indications.

e.  Provisions for monitoring operational primary to secondary LEAKAGE
f. Provisions for SG Tube Repair Methods

Steam generator tube repair methods shall provide the means to
reestablish the RCS pressure boundary integrity of SG tubes without
removing the tube from service. For the purposes of these Specifications,
tube plugging is not a repair. All acceptable tube repair methods are listed
below.

1. ABB Combustion Engineering TIG welded sleeves, CEN-629-P,
Revision 02 and CEN-629-P Addendum 1.

2. Westinghouse laser welded sleeves, WCAP-13483, Revision 2.

3. Westinghouse leak-limiting Alloy 800 sleeves, WCAP-15919-P,
Revision 2.-Anr-Alley-800-sleeve-installed-in-the-hot-leg-orcold-leg
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1 PURPOSE

The purpose of this report is to document the methodology and processes that were executed to
qualify a Beaver Valley Unit 2 site specific eddy current technique to detect flaws in parent
tubing adjacent to the nickel band region of an alloy 800 sleeve assembly. This report also
documents the successful completion of the qualification program and the final Beaver Valley
Unit 2 Site-Specific Examination Technique Specification Sheet. This qualification program was
conducted in accordance with the Westinghouse Electric Company Global Management System
(WGMS). This system meets the requirements of the United States Nuclear Regulatory
Commission related to quality control and quality assurance including the requirements set forth
in 10CFR50 Appendix B, and also the standards set forth in ISO 9001.
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3 BACKGROUND

Beaver Valley Unit 2 has 3 Westinghouse Model 51M steam generators that currently have
(Post 2R20 Inspection) a total of 481 Alloy 800 sleeves in-service; 247 in S/G-A,169 in S/G-B
and 65 in S/G-C. Each sleeve containsa[  ]2°¢ nickel band starting [ ]2-¢¢ from the sleeve
endwitha[ ]#%® microlok band adjacent above it. These bands are located within the roll
expansion region. The original demonstrations and qualifications for the Alloy 800 sleeves were
performed using a +POINT™" eddy current coil that addressed various areas of the sleeve
assembly, however excluded the parent tube adjacent to the nickel band region. These +Point
qualifications and demonstrations are documented in References 3, 4 and 5. After reviewing
+Point data from a parent tube and sleeve assembly that contained EDM notches behind the
nickel band in the parent tubing, it was determined that a different inspection technique was
required that improves detection through the masking effects contributed to the nickel band. It
was determined after pursuing other techniques that the Ghent G3/G4 probe produced the most
promising detection improvement. A feasibility study was performed to determine if pursuing a
full qualification would be justifiable. This feasibility study is documented in Reference 1. After
obtaining favorable results from this study, the decision was made to move forward with a full
site-specific qualification program of the Ghent G3/G4 detection technique, adhering to the
requirements of the EPRI Examination Guidelines (Reference 2). This report documents the
phases of the program that resulted in the successful completion of this site-specific technique
qualification.

' +POINT™ js a trademark or registered trademark of Zetec, Inc. Other names may be trademarks of
their respective owners.
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4 DESCRIPTION OF METHODOLOGY

Table H-2 of Reference 2 lists the minimum number of flawed grading units >60% through wall
(TW) that must be detected to meet the technique acceptance criterion of POD > 0.80 at a 90%
confidence level for various data set populations. [

]2ce. Table 1 summarizes the selected parent tube samples and depths, orientation and

locations of the [ ]2¢¢ flawed grading units.
Table 1
Flawed Grading Unit Matrix
Sample Flaw 1 Flaw 2 Flaw 3
— - a,c.e
Each of the parent tube samples |
]a,c,e
SG-CDMP-19-17-NP April 2020
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]a,c,e'

]a,c,e_
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5 PROBE DESIGN, DEVELOPMENTS AND TESTING RESULTS

The completed [

]a,c,e_

ac,e

Figure 1
Probe Used for Initial Testing of the Parent Tube Sleeve Assemblies

After discussions with Zetec, a new design probe [

]2¢¢. The Version 1 Combo probe is illustrated in Figure 2. This
probe provided [

]a,c,e_
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— ac.e

Figure 2
Version 1 Combo Probe - Ghent G3/G4 and +Point Coils

Additional discussions were held with Zetec which led to [

]a,c,e'

In an attempt to improve detection of the two marginal responses, [

]2¢¢. This Version 3 Combo probe is illustrated in Figure 4.
However, [

]a,c,e'

[
]2ee. All eddy current

standards used in this qualification program are contained in Appendix E and the Certificate of
Conformance for Versions 1, 2 and 3 Combo probes are contained in Appendix .
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Figure 3
Version 2 Combo Probe - Ghent G3/G4 and +Point Coils

Figure 4
Version 3 Combo Probe - Ghent G3/G4 and +Point Coils
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6  SITE-SPECIFIC EXAMINATION TECHNIQUE SPECIFICATION
SHEET (ETSS)

The version 2 combo probe was |

Je-ee. All
setup parameters are included in the ETSS. The second page of the ETSS contains the data
set, listing the mode (Axial / Circumferential), location, the nominal and measured depth, length
and width for each of the [ ]2<¢ grading units. These measurements were performed
by Curtis Industries, Inc. The Reference Standard Certification data sheets for each of the nine
machined parent tube samples are contained in Appendix F. Revision 0 of the Beaver Valley
Unit 2 site-specific examination technique sheet, ETSS # DMW-G3/G4-Ni is contained in
Appendix A of this report.
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7 PEER REVIEW OF ETSS # DMW-G3/G4-NI

A peer review of ETSS # DMW-G3/G4-Ni was conducted on July 17, 2019. Industry peer
reviews for EPRI techniques must meet the rigor of supplement H4 of Reference 2. Section
H2.1 of reference 2 states “In lieu of the Supplement H4 peer review, non EPRIQ (site specific)
techniques shall, as a minimum, have an IQDA verify and document compliance with Appendix

H.” [

]a,c,e_
Table 2
Summary of Non-Reportable Flawed Grading Units
a,c.e a,c.e . a,ce

ET QDA / Level 11l ‘ kHz (1) ~|kHz :kHz (1)

#1 Mast (NDE) — =) ab.e

#2 Skirpan (W)

#3 Bowser (NDE)

(1) These frequencies also met the two-third majority acceptance criterion
SG-CDMP-19-17-NP April 2020
Revision 1

*** This record was final approved on 4/16/2020 8:19:30 AM. (This statement was added by the PRIME system upon its validation)



Westinghouse Non-Proprietary Class 3 8-1

8 EDDY CURRENT TESTING AND DIMENSIONAL
MEASUREMENTS

Eddy current testing and dimensional measurements of the parent tubes, sleeves, EDM
notches, etc., were taken throughout various stages of this technique qualification program. To
document what was done and when, the data sheets and workorder descriptions for these
dimensional measurements are contained in Appendix G. A listing of the various eddy current
tests performed throughout the qualification program are summarized in Appendix J.
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9 SUMMARY

This Beaver Valley Unit 2 site specific technique qualification program has been successfully
completed, meeting the requirements of Appendix H of the EPRI steam generator examination
guidelines, Reference 2. The Revision 0 of the technique ETSS # DMW-G3/G4-Ni, contained in
Appendix A, documents the essential parameters necessary to be in compliance of this
technique and will be used in preparing Beaver Valley Unit 2 acquisition and analysis
procedures for the examination of installed Alloy 800 sleeves that contain a nickel band.
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