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SUBJECT:

CORRES.
REFERENCES:
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Proposed Technical Specification Change to Waterford-3 Steam Generator
Tube Inservice Inspection Program Using Consolidated Line Item
Improvement Process
Waterford Steam Electric Station, Unit 3
Docket No. 50-382
License No. NPF-38

1 Entergy letter dated March 15, 2005, Proposed Technical
Specification Change Regarding Tubesheet Inspection Depth for
Steam Generator Tube Inspections (W3F1-2005-0009)

2 Entergy letter dated July 14, 2004, Supplement to Amendment
Request NPF-38-249 Extended Power Uprate (W3F1 -2004-0052)

3 Entergy letter dated July 15, 2004, License Amendment Request
NPF-38-256 Altemate Source Term (W3F1 -2004-0053)

4 Entergy letter dated October 19,2004, Supplement 4 to Amendment
Request NPF-38-256, Alternate Source Term (W3F1-2004-0101)

5 NRC letter dated April 15, 2005, Waterford Steam Electric Station, Unit 3
(Waterford 3) -Issuance of Amendment Re: Extended Power Uprate

Dear Sir or Madam:

Pursuant to 10 CFR 50.90, Entergy Operations, Inc. (Entergy) hereby requests the Operating
License amendment for Waterford Steam Electric Station, Unit 3 (Waterford-3) to replace the
existing steam generator tube surveillance program with that being proposed by the Technical
Specification Task Force in TSTF 449, Revision 4 as discussed in Attachment 1. The proposed
change in Attachments 2 and 3 revises the Technical Specifications (TS) and associated Bases
for Specification 3/4.4.4, Steam Generators and Specification 3.4.5.2, Operational Leakage. In
addition, Specification 6.5.9, Steam Generator Program, and Specification 6.9.1.5, Steam



W3Fl-2005-0040
Page 2 of 3

Generator Tube Surveillance Reports, are being added to the Waterford-3 technical
specifications. Both the technical specifications (TSs) and Bases are being provided for NRC
review and approval.

The proposed changes are consistent with the Consolidated Line Item Improvement Process
(CLIIP) provided in the May 6, 2005 Federal Register Notice. TSTF-449, Revision 4 is
formatted to the Improved Technical Specification (ITS) plants while the Waterford-3 TSs is
based on the CE standard technical specifications. Therefore, the information contained in
TSTF-449, Revision 4 has been modified to the Waterford-3 TS format.

Entergy is aware of the current request by the NRC to include non-pressure loads (i.e. GDC-2
loads) into the industry analysis for accident induced leakage to comply with TSTF-449,
Revision 4. These loads are not believed to be safety significant and are also not believed to
contribute significantly to the pressure loads already considered in the analysis. However,
these loads are not being considered in this application until resolution through the continuing
discussion with the NRC Staff on this matter and the safety assessment being performed by the
industry to address these loads.

In letter dated March 15, 2005 (Reference 1 above), Entergy submitted a change to the
Waterford-3 TSs in accordance with Generic Letter 2004-01 for a specific limitation for tubesheet
inspection depth. This amendment is still under review by the NRC. The TS pages contained in a
pending license amendment request also impacts one or more of the pages being submitted in this
request. Therefore, the approval pages for the subsequent approval will need to be modified to
reflect the current change.

The proposed change contained herein has been evaluated in accordance with 10 CFR
50.91 (a)(1) using criteria in 10 CFR 50.92(c) and Entergy has determined this change involves
no significant hazards consideration. The basis for this determination is included in Attachment
1. The proposed change includes new commitments as identified in Attachment 4.

Entergy requests approval of the proposed amendment by February 1, 2006. Once approved,
the amendment shall be implemented within 90 days.

If you have any questions or require additional information, please contact Steve Bennett at
479-858-4626.

I declare under penalty of perJury that the foregoing is true and correct. Executed on July 21, 2005.

S ely,

JEV/S B/RLW

Attachments:
1. Analysis of Proposed Technical Specification Change
2. Proposed Technical Specification Changes (mark-up)
3. Proposed Technical Specification Bases Changes (mark-up)
4. List of Regulatory Commitments
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cc: Dr. Bruce S. Mallett
U. S. Nuclear Regulatory Commission
Region IV
611 Ryan Plaza Drive, Suite 400
Arlington, TX 76011

NRC Senior Resident Inspector
Waterford 3
P.O. Box 822
Killona, LA 70066-0751

U.S. Nuclear Regulatory Commission
Attn: Mr. Nageswaran Kalyanam MS 0-7D1
Washington, DC 20555-0001

Wise, Carter, Child & Caraway
Attn: J. Smith
P.O. Box 651
Jackson, MS 39205

Winston & Strawn
Attn: N.S. Reynolds
1400 L Street, NW
Washington, DC 20005-3502

Louisiana Department of Environmental Quality
Office of Environmental Compliance
Surveillance Division
P. O. Box 4312
Baton Rouge, LA 70821-4312

American Nuclear Insurers
Attn: Library
Town Center Suite 300S
29h S. Main Street
West Hartford, CT 06107-2445

Morgan, Lewis & Bockius LLP
ATTN: T.C. Poindexter
1111 Pennsylvania Avenue, NW
Washington, DC 20004
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Analysis of Proposed Technical Specification Change

1.0 DESCRIPTION

The proposed changes revise the Standard Technical Specification (STS), for Waterford
Steam Electric Station, Unit 3 (Waterford-3), Docket No. 50-382, License No. NPF-38. The
proposed changes modify the Technical Specifications (TS) and associated Bases for
Specification 3/4.4.4, Steam Generators and Specification 3.4.5.2, Operational Leakage. In
addition, a new Specification 6.5.9, Steam Generator Program, and a new Specification
6.9.1.5, Steam Generator Tube Surveillance Reports, are being incorporated into the
Waterford-3 Technical Specifications (TSs). Both the TSs and Bases are being provided for
NRC review and approval. The proposed changes are necessary in order to implement the
guidance for the industry initiative on NEI 97-06, Steam Generator Program Guidelines,
(Reference 1). The proposed changes and additions to the Waterford-3 TSs and Bases are
provided in Attachments 2 and 3, respectively.

The Waterford-3 TSs are formatted to the Standard Technical Specifications for Combustion
Engineering PWRs (NUREG-0212). Even though the Waterford-3 TSs have to be modified
from that of the TSTF-449, Revision 4 format, the content of the changes proposed herein are
consistent with the Consolidated Line Item Improvement Process contained in the May 6, 2005
Federal Register Notice.

2.0 PROPOSED CHANGE

The proposed change will:

* Revise Technical Specification 3/4.4.4, Steam Generators

TS 3/4.4.4, Steam Generators is being revised and will be re-titled as Steam Generator
(SG) Tube Integrity. The proposed Specification requires that SG tube integrity be
maintained and requires that all SG tubes that satisfy the repair criteria be plugged or
repaired in accordance with the Steam Generator Program prior to entering HOT
SHUTDOWN following a SG tube inspection. The remainder of the TS is being deleted.

* Revise Technical Specification 3.4.5.2, Reactor Coolant System Operational Leakage

The proposed change incorporates the LCO of the current TS 3.4.5.2 which had already
reduced the allowable leakage to • 75 gallons per day (gpd) per steam generator (SG).
This value is Waterford-3 specific as proposed in Correspondence References 2, 3, and 4
and approved by the NRC in Correspondence References 5. This additional conservatism
was established in order that more dose assessment margin would be retained.

Action a. is being modified to add primary to secondary leakage not within limit along with
the PRESSURE BOUNDARY LEAKAGE. Action b. is being revised to exclude primary to
secondary leakage along with other leakage sources for this action statement.
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SR 4.4.5.2.2 is added to require primary to secondary leakage be verified to be < 75 gpd
per SG. An exception has been added to SR 4.4.5.2.1 stating that the SR is not applicable
to primary to secondary leakage for an RCS water inventory balance.

The TS Bases changes are modified to reflect the changes proposed to the Technical
Specification.

* Add a new program requirement to TS 6.5.9 entitled Steam Generator Program.

This program will require provisions for condition monitoring, SG tube integrity
performance criteria, SG tube repair criteria, SG tube inspections, primary to secondary
leakage, and for SG tube repair methods. This program replaces the previous SG
Inservice Inspection requirements from the current specifications. Two areas, not specific
to TSTF-449, Revision 4, are being incorporated from the current TSs to the Steam
Generator Program.

These are (1) the allowance to not inspect, plug, or repair 10.4 inches below the bottom of
the expansion transition or top of the tubesheet, whichever is lower, to the tube end, and
(2) the alternate repair criteria for defective tubes which may be repaired in accordance
with CENS Report CEN-605-P, Waterford 3 Steam Generator Tube Repair Using Leak
Tight Sleeves, Revision 00-P, dated December 1992.

The revised TS requirements under TSTF 449, Revision 4, require those loads that
significantly affect burst or collapse be determined and assessed in combination with the
loads due to pressure with a safety factor of 1.2 on the combined primary loads and 1.0 on
axial secondary loads. These loads, as well as the other analyses to support a 40%
throughwall tube plugging limit, will be performed for the Waterford-3 SG licensing basis.
These analyses will be performed prior to implementation of this license amendment under
the requirements of 10 CFR 50.59.

* Add a new TS 6.9.1.5, Steam Generator Tube Inspection Report

A new reporting requirement is being added to TS 6.9.1.5, Steam Generator Tube
Inspection Report to submit the results of the SG tube inspection within 180 days of entry
into Hot Shutdown. This report will replace the 15 day and 12 month reports previously
required in TS 3/4.4.4.

* Revise TS Definitions in 1.14 for IDENTIFIED LEAKAGE and 1.21 for PRESSURE
BOUNDARY LEAKAGE

An editorial change is made to the definition of IDENTIFIED LEAKAGE and PRESSURE
'BOUNDARY LEAKAGE. The definition is being modified to clarify steam generator tube
leakage is more properly defined as primary to secondary leakage.
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3.0 BACKGROUND

The SG tubes in pressurized water reactors have a number of important safety functions.
Steam generator tubes are an integral part of the reactor coolant pressure boundary (RCPB)
and, as such, are relied upon to maintain the primary system's pressure and inventory. As
part of the RCPB, the SG tubes are unique in that they act as a heat transfer surface between
the primary and secondary systems to remove heat from the primary system. In addition, the
SG tubes also isolate the radioactive fission products in the primary coolant from the
secondary system.

Steam generator tube integrity is necessary in order to satisfy the tubing's safety functions.
Maintaining tube integrity ensures that the tubes are capable of performing their intended
safety functions consistent with the plant licensing basis, including applicable regulatory
requirements.

Concerns relating to the integrity of the tubing stem from the fact that the SG tubing is subject
to a variety of degradation mechanisms. Steam generator tubes have experienced tube
degradation related to corrosion phenomena, such as wastage, pitting, intergranular attack,
and stress corrosion cracking, along with other mechanically induced phenomena such as
denting and wear. These degradation mechanisms can impair tube integrity if they are not
managed effectively. When the degradation of the tube wall reaches a prescribed repair
criterion, the tube is considered defective and corrective action is taken.

The criteria governing structural integrity of SG tubes were developed in the 1970s and
assumed uniform tube wall thinning. This led to the establishment of a through wall SG tube
repair criteria (e.g., 40 percent) that has historically been incorporated into most pressurized
water reactor (PWR) Technical Specifications and has been applied, in the absence of other
repair criteria, to all forms of SG tube degradation where sizing techniques are available.
Since the basis of the through wall depth criterion was 3600 wastage, it is generally considered
to be conservative for other mechanisms of SG tube degradation. The repair criterion does
not allow licensees the flexibility to manage different types of SG tube degradation. Licensees
must either use the through wall criterion for all forms of degradation or obtain approval for use
of more appropriate repair criteria that consider the structural integrity implications of the given
mechanism.

For the last several years, the industry, through the Electric Power Research Institute (EPRI)
Steam Generator Management Program (SGMP), has developed a generic approach to
improving SG performance referred to as Steam Generator Degradation Specific Management
(SGDSM). Under this approach, different methods of inspection and different repair criteria
may be developed for different types of degradation. A degradation specific approach to
managing SG tube integrity has several important benefits. These include:

* improved scope and methods for SG inspection,

* industry incentive to continue to improve inspection methods, and

* development of plugging and repair criteria based on appropriate NDE parameters.

As a result, the assurance of SG tube integrity is improved and unnecessary conservatism is
eliminated.
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Over the course of this effort, the SGMP has developed a series of EPRI guidelines that define
the elements of a successful SG Program. These guidelines include:

* Steam Generator Examination Guideline" (Reference 2),

* Steam Generator Integrity Assessment Guideline (Reference 3),
* Steam Generator In-situ Pressure Test Guideline (Reference 4),

* PWR Primary-to-Secondary Leak Guideline (Reference 5),
* Primary Water Chemistry Guideline (Reference 6), and

* Secondary Water Chemistry Guideline (Reference 7).

These EPRI Guidelines, along with NEI 97-06 (Reference 1), tie the entire Steam Generator
Program together, while defining a comprehensive, performance based approach to managing
SG performance.

In parallel with the industry efforts, the NRC pursued resolution of SG performance issues. In
December of 1998, the NRC Staff acknowledged that the Steam Generator Program
described by NEI 97-06 (Reference 1) and its referenced EPRI Guidelines provides an
acceptable starting point to use in the resolution of differences between it and the staffs
proposed Generic Letter and draft Regulatory Guide (DG-1074). Since then the industry and
the NRC have participated in a series of meetings to resolve the differences and develop the
regulatory framework necessary to implement a comprehensive Steam Generator Program.

Revising the existing regulatory framework to accommodate degradation specific management
is the most appropriate way to address the issues of regulatory stability, resource expenditure,
use of state-of-the-art inservice inspection techniques, repair criteria, and enforceability. The
NRC Staff has stated that an integrated approach for addressing SG tube integrity is essential
and that materials, systems, and radiological issues that pertain to tube integrity need to be
considered in the development of the new regulatory framework.

4.0 TECHNICAL ANALYSIS

The proposed changes do not affect the design of the SGs, their method of operation, or
primary coolant chemistry controls. The primary coolant activity limit and its assumptions are
not affected by the proposed changes to the standard technical specifications. The proposed
changes are an improvement to the existing SG inspection requirements and provide
additional assurance that the plant licensing basis will be maintained between SG inspections.

The Steam Generator Tube Rupture (SGTR) accident is the limiting design basis event for SG
tubes and avoiding a SGTR is the basis for this Specification. The analysis of a SGTR event
is based on the leakage rate associated with a double-ended rupture of a single tube. The
accident analysis for a SGTR assumes a Loss of Offsite Power with subsequent releases to
the atmosphere via Main Steam Safety Valves and Atmospheric Dump Valves.

For other design basis accidents such as main steam line break (MSLB), control element
assembly (CEA) ejection, and reactor coolant pump seized rotor/sheared shaft, the SG tubes
are assumed to retain their structural integrity (i.e., they are assumed not to rupture). The TS
primary to secondary limitation of • 75 gpd bounds the other accident analyses. For accidents
that do not involve fuel damage, the reactor coolant activity levels are at the technical
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specification values. For accidents that do involve fuel damage, the primary coolant activity
values are a function of the amount of activity released from the damaged fuel. The
consequences of these design basis accidents are, in part, functions of the radioactivity levels
in the primary coolant and the accident primary to secondary leakage rates. As a result, limits
are included in the plant technical specifications for Operational Leakage and for Specific
Activity (including DOSE EQUIVALENT 1-131) in primary coolant to ensure the plant is
operated within its analyzed condition.

The current technical specification limit of < 75 gallons per day per SG of primary to secondary
leakage through any one SG is based on the assumptions discussed in Correspondence
Reference 2. The operational leakage rate criterion in conjunction with the implementation of
the Steam Generator Program is an effective measure for minimizing the frequency of steam
generator tube ruptures.

The proposed technical specification changes are generally a significant improvement over the
current requirements. They replace an outdated prescriptive technical specification with one
that references Steam Generator Program requirements that incorporate the latest knowledge
of SG tube degradation morphologies and the techniques developed to manage them.

The requirements being proposed are more effective in detecting SG degradation and
prescribing corrective actions than those required by current technical specifications. As a
result, these proposed changes will result in added assurance of the function and integrity of
SG tubes.

The table below and associated sections describe the requirements and provide the technical
justification for the proposed changes.
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Condition or Requirement Current Licensing Basis Location - Proposed Change Section
Operational primary to RCS Operational Leakage TS • 75 gallons Retain the existing Operational Leakage limit 1
secondary leakage per day per SG

RCS primary to secondary Reduce leakage to within limits in 4 hours or RCS Operational Leakage TS - Be in HOT 2
leakage through any one SG be in at least HOT STANDBY within the next STANDBY within 6 hours and in COLD
not within limits 6 hours and in COLD SHUTDOWN within SHUTDOWN within the following 30 hours

the following 30 hours

RCS leakage determined by Note states: Not required to be performed Modified SR 4.4.5.2.1 to state this SR is not 3
water inventory balance (SR until 12 hours after establishment of steady applicable to primary to secondary leakage.
4.4.5.2.1) state operation
Verify primary to secondary None Added new SR 4.4.5.2.2 to verify primary to
leakage within limits once every secondary leakage every 72 hours.
72 hours
SG Tube integrity verification Verify in accordance with the SG Tube New Action statements and SRs are added to 4
(SR 3/4.4.4) Surveillance Program ensure that the SGs are maintained in accordance

with the Steam Generator Program
Frequency of verification of tube At least every 40 months. SG Tube Integrity TS - Requires Surveillance 5
integrity Frequency in accordance with TS 6.5.9, Steam

Generator Program. Frequency is dependent on
tubing material and the previous inspection results
and the anticipated defect growth rate.
Steam Generator Program -establishes maximum
inspection intervals

Tube sample selection Based on SG Category, industry experience, Steam Generator Program and implementing 6
random selection, existing indications, and procedures - Dependent on a pre-outage
results of the initial sample set - 3% times evaluation of actual degradation locations and
the number of SGs at the plant as a mechanisms, and operating experience - 20% of
minimum all tubes as a minimum.
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Condition or Requirement Current Licensing Basis Location - Proposed Change Section
Inspection techniques Not specified Steam Generator Tube Integrity TS - SR 4.4.4.1 7

and 4.4.4.2 requires that tube integrity be verified
in accordance with the Steam Generator Program.
Steam Generator Program and implementing
procedures - Establishes requirements for
qualifying NDE techniques. Requires use of
qualified techniques in SG inspections. Requires
a pre-outage evaluation of potential tube
degradation morphologies and locations and an
identification of NDE techniques capable of finding

l_ the degradation.

Inspection Scope Currently proposed TS change in inspection Steam Generator Program procedures - 8
scope from 10.4 inches below the bottom of Inspection scope is defined by the degradation
the hot leg expansion transition or top of the assessment that considers existing and potential
tubesheet, whichever is lower, completely degradation morphologies and locations.
around the U-bend to the top support of the Explicitly requires consideration of entire length of
cold leg. tube from tube-sheet weld to tube-sheet weld

except for the portion of the tube 10.4 inches from
the tubesheet.

Performance criteria For those analyzed events that result in a Retain 9
faulted steam generator (e.g., MSLB), 540
gpd primary to secondary leakage is
assumed through the faulted steam
generator while greater than or equal to 75 Steam Generator Tube Integrity TS - Requires
gpd primary-to-secondary leakage is that tube integrity be maintained.
assumed through the intact steam Steam Generator Program - Defines structural
generator. integrity and accident induced leakage

performance criteria which are dependent on
design basis limits. Provides provisions forNo criteria specified for structural integrity or condition monitoring assessment to verify

accident induced leakage. compliance.
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Condition or Requirement Current Licensing Basis Location - Proposed Change Section
Repair criteria Plug or repair tubes with imperfections Steam Generator Program -Criteria unchanged 10

extending Ž40% through wall and alternate
criteria approved by NRC.
Approved alternate repair criteria listed in
the Technical Specification.

Actions Performance Criteria not defined. Primary to RCS Operational Leakage TS and SG Tube 11
secondary leakage limit and actions included Integrity TS - Contains primary to secondary
in the Tech Specs. leakage limit, SG tube integrity requirements and

Actions required upon failure to meet performance

Plug or repair tubes exceeding repair criteria.
criteria. Plug or repair tubes satisfying repair criteria.

Repair methods Methods (except plugging) require previous Steam Generator Program -Requirements 12
approval by the NRC. Approved methods unchanged
listed in Technical Specification.

Reporting requirements Plugging and repair report required 15 days Serious SG tube degradation (i.e., tubing fails to 13
after each inservice inspection, 12 month meet the structural integrity or accident induced
report documenting inspection results, and leakage criteria) requires reporting in accordance
reports in accordance with §50.72 when the with 50.72 or 50.73.
inspection results fall into category C-3. Steam Generator Program - 180 days after the

initial entry into HOT SHUTDOWN after
performing a SG inspection

Definitions SG Terminology Normal TS definitions (i.e., Definitions Steam Generator Program, TS Bases- Includes 14
Section) did not address SG Program terminology applicable only to SGs. The
issues. The Definitions Section uses the Definitions Section is revised to use the term
term USG Leakage." "primary to secondary leakage."
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Section 1: Operational LEAKAGE

The primary to secondary leakage limit had been previously reduced to • 75 gallons per day
per SG in the current TSs. The operational leakage rate criterion in conjunction with the
implementation of the Steam Generator Program is an effective measure for minimizing the
frequency of steam generator tube ruptures. This together with the allowable accident induced
leakage limit helps to ensure that the dose contribution from tube leakage will be limited to less
than the 10 CFR 50.67 and GDC 19 dose limits or other NRC approved licensing basis for
postulated faulted events.

This limit also contributes to meeting the GDC 14 requirement that the reactor coolant
pressure boundary uhave an extremely low probability of abnormal leakage, of rapidly
propagating to failure, and of gross rupture." The proposed Surveillance references the Steam
Generator Program. The Steam Generator Program uses the EPRI Primary-to-Secondary
Leak Guideline (Reference 5) to establish sampling requirements for determining primary to
secondary leakage and plant shutdown requirements if leakage limits are exceeded. The
guidelines ensure leakage is effectively monitored and timely action is taken before a leaking
tube exceeds the performance criteria. The frequency for determining primary to secondary
leakage is unchanged (i.e., 72 hours and within 12 hours after establishing stable operating
conditions).

Section 2: Operational Leakage Actions

If primary to secondary leakage exceeds 75 gallons per day per SG, a plant shutdown must be
commenced. HOT STANDBY must be achieved within 6 hours and COLD SHUTDOWN
achieved within the following 30 hours. The existing technical specifications allow 4 hours to
reduce primary to secondary leakage to less than the limit. The proposed technical
specification removes this allowance.

The removal of the 4 hour period during which primary to secondary leakage can be reduced
to avoid a plant shutdown results in a technical specification that is more conservative than the
existing RCS Operational Leakage specification. This change is consistent with the Steam
Generator Program that also does not allow 4 hours before commencing a plant shutdown.

Section 3: RCS Operational Leakage Determined by Water Inventory Balance

The proposed change modifies SR 4.4.5.2.1 that makes the water inventory balance method
not applicable to determining primary to secondary leakage. This change is proposed
because primary to secondary leakage as low as 75 gallons per day through any one SG
cannot be measured accurately by an RCS water inventory balance. This change is
necessary to make the surveillance requirement appropriate for the proposed LCO.

Section 4: SG Tube Integrity Verification

The existing Action statements for TS 3.4.4 were to ensure that with one or more inoperable
SGs restore the inoperable SG(s) to Operable prior to increasing above a Tavg above 2000F.
The new Action statement will require that if one or more SG tubes not plugged or repaired in
accordance with the Steam Generator Program, tube integrity will be verified within 7 days,
and plug or repair the affected tube(s) in accordance with the Steam Generator Program prior
to entering Hot Shutdown following the next refueling outage or SG tube inspection. In
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addition, if Action a cannot be met, then be in HOT STANDBY within the next 6 hours and in
COLD SHUTDOWN with the following 30 hours.

The current SR 4.4.4.0 is based on the original CE STS format and provides details for
performing SG inservice inspection. The new SRs require verification of SG tube integrity in
accordance with the Steam GeneratorProgram. In addition, the SRs require verification that
each inspected SG tube that satisfies the tube repair criteria is plugged or repaired in
accordance with the Steam Generator Program prior to entering HOT SHUTDOWN following a
SG tube inspection.

The Steam Generator Program and the EPRI Pressurized Water Reactor Primary-to-
Secondary Leak Guidelines (Reference 5) provide guidance on leak rate monitoring. During
normal operation the program depends upon continuous process radiation monitors and/or
radiochemical grab sampling in accordance with the EPRI guidelines. The monitoring and
sampling frequency increases as the amount of detected leakage increases or if there are no
continuous radiation monitors available.

The Surveillance frequency is unchanged. Determination of the primary to secondary leakage
is required every 72 hours. The SR is modified by a Note stating the SR is not applicable to
primary to secondary leakage. The SR is not required to be performed until 12 hours after
establishment of stable operating conditions. As stated above, additional monitoring of
primary to secondary leakage is also required by the Steam Generator Program based upon
guidance provided in Reference 5.

Section 5: Frequency of Verification of SG Tube Intecirity

The current technical specifications contain prescriptive inspection intervals which depend on
the condition of the tubes as determined by the last SG inspection. The tube condition is
classified into one of three categories based on the number of tubes found degraded and
defective. The minimum inspection interval is no less than 12 and no more than 24 months
unless the results of two consecutive inspections are in the best category (no additional
degradation), and then the interval can be extended to 40 months.

The surveillance frequency in the proposed Steam Generator Tube Integrity specification is
governed by the requirements in the Steam Generator Program and specifically by References
2 and 3. The proposed frequency is also prescriptive, but has a stronger engineering basis
than the existing technical specification requirements. The interval is dependent on tubing
material and whether any active degradation is found. The interval is limited by existing and
potential degradation mechanisms and their anticipated growth rate. In addition, a maximum
inspection interval is established in Specification 6.5.9.

The maximum inspection interval requirement for Alloy 600 mill annealed tubing (600MA) is
"Inspect 100% of the tubes at sequential periods of 60 effective full power months. The first
sequential period shall be considered to begin after the first inservice inspection of the SGs.
No SG shall operate for more than 24 effective full power months or one refueling outage
(whichever is less) without being inspected." This frequency is at least as conservative as the
current technical specification requirement. The proposed maximum inspection intervals are
based on the historical performance of advanced SG tubing materials. Reference 8 discusses
the comparison of Alloy 600MA, 600 thermally treated (TT) and 690TT tubing.
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In summary, the proposed change is an improvement over the current technical specification.
The current technical specification bases inspection intervals on the results of previous
inspections; it does not require an evaluation of expected performance. The proposed
technical specification uses information from previous plant inspections as well as industry
experience to evaluate the length of time that the SGs can be operated and still provide
reasonable assurance that the performance criteria will be met at the next inspection. The
actual interval is the shorter of the evaluation results and the requirements in Reference 3.
Allowing plants to use the proposed inspection intervals maximizes the potential that plants will
use improved techniques and knowledge since better knowledge of SG conditions supports
longer intervals.

Section 6: SG Tube Sample Selection

The current technical specifications base tube selection on SG conditions and industry and
plant experience. The minimum sample size is 3% of the tubes times the number of SGs in
the plant. The proposed change refers to the Steam Generator Program degradation
assessment guidance for sampling requirements. The minimum sample size is 20% of the
tubes inspected.

The Steam Generator Program requires the preparation of a degradation assessment. The
degradation assessment is the key document used for planning a SG inspection, where
inspection plans and related actions are determined, documented, and communicated. The
degradation assessment addresses the various reactor coolant pressure boundary
components within the SG (e.g., plugs, sleeves, tubes, and components that support the
pressure boundary.) In a degradation assessment, tube sample selection is performance
based and is dependent upon actual SG conditions and plant operational experience and of
the industry in general. Existing and potential degradation mechanisms and their locations are
evaluated to determine which tubes will be inspected. Tube sample selection is adjusted to
minimize the possibility that tube integrity might degrade during an operating cycle beyond the
limits defined by the performance criteria. The EPRI Steam Generator Examination
Guidelines (Reference 2) and EPRI Steam Generator Integrity Assessment Guidelines
(Reference 3) provide guidance on degradation assessment.

In general, the sample selection considerations required by the current technical specifications
and the requirements in the Steam Generator Program as proposed by this change are
consistent, but the Steam Generator Program provides more guidance on selection
methodologies and incorporation of industry experience and requires more extensive
documentation of the results. Therefore the sample selection method proposed by this
change is more conservative than the current technical specification requirements. In addition,
the minimum sample size in the proposed requirements is larger.

Section 7: SG Inspection Techniques

The Surveillance Requirements proposed in the Steam Generator Tube Integrity specification
require that tube integrity be verified in accordance with the requirements of the Steam
Generator Program. The Steam Generator Program uses the EPRI Steam Generator
Examination Guidelines (Reference 2) to establish requirements for qualifying NDE techniques
and maintains a list of qualified techniques and their capabilities.
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The Steam Generator Program requires the performance of a degradation assessment and
refers utilities to EPRI Steam Generator Examination Guidelines (Reference 2) and EPRI
Steam Generator Integrity Assessment Guidelines (Reference 3) for guidance on its
performance. The degradation assessment will identify current and potential new degradation
locations and mechanisms and NDE techniques that are effective in detecting their existence.
Tube inspection techniques are chosen to reliably detect flaws that might progress during an
operating cycle beyond the limits defined by the performance criteria.

Section 8: SG Inspection Scope

The current technical specifications include a definition of inspection that specifies the end
points of the eddy current examination of each tube. Typically an inspection is required from
the point of entry of the tube on the hot leg side to some point on the cold leg side of the tube,
usually at the first tube support plate after the U-bend. This definition is overly prescriptive and
simplistic and has led to interpretation questions in the past.

The Steam Generator Program states,
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 circumferential
cracks) that may be present along the length of the tube, from the tube-to-tubesheet weld at the
tube inlet to the tube-to-tubesheet weld at the tube outlet, and that may satisfy the applicable
tube repair criteria. The tube-to-tubesheet weld is not part of the tube. In addition to meeting
the requirements of d. 1, d.2, and d.3 below, the inspection scope, inspection methods, and
inspection intervals shall be such as to ensure that SG tube integrity is maintained until the next
SG inspection. An assessment of degradation shall be performed to determine the type and
location of flaws to which the tubes may be susceptible and, based on this assessment, to
determine which inspection methods need to be employed and at what locations.

The Steam Generator Program provides extensive guidance and a defined process, the
degradation assessment, for determining the extent of a tube inspection. This guidance takes
into account industry and plant specific history to determine potential degradation mechanisms
and the location that they might occur within the SG. This information is used to define a
performance based inspection scope targeted on plant specific conditions and SG design.

A currently proposed TS change (Correspondence Reference 1) also establishes an
inspection scope from 10.4 inches below the bottom of the hot leg expansion transition or top
of the tubesheet, whichever is lower, completely around the U-bend to the top support of the
cold leg.

The proposed change is an improvement over the current technical specifications because it
focuses the inspection effort on the areas of concern, thereby minimizing the unnecessary
data that the NDE analyst must review to identify indication of tube degradation.

Section 9: SG Performance Criteria

The proposed change adds a performance-based Steam Generator Program to the Waterford-3
Technical Specifications. A performance-based approach has the following attributes:

* measurable parameters,
* objective criteria to assess performance based on risk-insights,
* deterministic analysis and/or performance history, and
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* licensee flexibility to determine how to meet established performance criteria.

The performance criteria used for SGs are based on tube structural integrity, accident induced
leakage, and operational leakage. The structural integrity and accident induced leakage
criteria were developed deterministically and are consistent With the plant's licensing basis.
The operational leakage criterion was based on providing an effective measure for minimizing
the frequency of tube ruptures at normal operating and faulted conditions. The proposed
structural integrity and accident induced leakage performance criteria are new requirements.
The performance criteria are specified in Specification 6.5.9. The requirements and
methodologies established to meet the performance criteria are documented in the Steam
Generator Program. The current technical specifications contain only the operational leakage
criterion; therefore the proposed change is more conservative than the current requirements.

The SG performance criteria identify the standards against which performance is to be
measured. Meeting the performance criteria provides reasonable assurance that the SG
tubing will remain capable of fulfilling its specific safety function of maintaining reactor coolant
pressure boundary (RCPB) integrity throughout each operating cycle.

The structural integrity performance criterion is:

Structural integrity performance criterion: All in-service steam generator tubes shall
retain structural integrity over the full range of normal operating conditions (including
startup, operation in the power range, hot standby, and cool down and all anticipated
transients included in the design specification) and design basis accidents. This
includes retaining a safety factor of 3.0 against burst under normal steady state full
power operation primary to secondary pressure differential and a safety factor of 1.4
against burst applied to the design basis accident primary to secondary pressure
differentials. Apart from the above requirements, additional loading conditions
associated with the design basis accidents, or combination of accidents in accordance
with the design and licensing basis, shall also be evaluated to determine if the
associated loads contribute significantly to burst or collapse. In the assessment of tube
integrity, those loads that do significantly affect burst or collapse shall be determined
and assessed in combination with the loads due to pressure with a safety factor of 1.2
on the combined primary loads and 1.0 on axial secondary loads.

The structural integrity performance criterion is based on providing reasonable assurance that
a SG tube will not burst during normal operation or-postulated accident conditions.

Adjustments to include contributing loads are addressed in the applicable EPRI guidelines.

Normal steady state full power operation is defined as the conditions existing during MODE 1
(POWER OPERATION) at the maximum steady state reactor power as defined in the design
or equipment specification. Changes in design parameters such as plugging or sleeving
levels, primary or secondary modifications, or Thot should be assessed and included if
significant. The definition of normal steady state full power operation is important as it relates
to application of the safety factor of three in the structural integrity performance criterion. The
criterion requires "...retaining a safety factor of 3.0 under normal steady state full power
operation primary to secondary pressure differential...". The application of the safety factor of
three to normal steady state full power operation is founded on past NRC positions, accepted
industry practice, and the intent of the ASME Code for original design and evaluation of
inservice components. The assumption of normal steady state full power operating pressure
differential has been consistently used in the analysis, testing and verification of tubes with
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stress corrosion cracking for verifying a safety factor of three against burst. Additionally, the
3AP criterion is measurable through the condition monitoring process.

The actual operational parameters may differ between cycles. As a result of changes to these
parameters, reaching the differential pressure in the equipment specification may not be
possible during plant operations. Evaluating to the pressure in the design or equipment
specification in these cases would be an unnecessary conservatism. Therefore, the definition
allows adjustment of the 3AP limit for changes in these parameters when necessary. Further
guidance on this adjustment is provided in Appendix M of the EPRI Steam Generator Integrity
Assessment Guidelines (Reference 3).

The accident induced leakage performance criterion is:

The primary to secondary accident induced leakage rate for all design basis accidents,
other than a steam generator tube rupture, shall not exceed the leakage rate assumed in
the accident analysis in terms of total leakage rate for all steam generators and leakage
rate for an individual steam generator. Leakage is not to exceed [1 gpm] per SG, [except
for specific types of degradation at specific locations as described in paragraph c of the
Steam Generator Program].

Primary to secondary leakage is a factor in the activity releases outside containment resulting
from a limiting design basis accident. The potential dose consequences from primary to
secondary leakage during postulated design basis accidents must not exceed the radiological
limits imposed by 10 CFR 50.67 guidelines, or the radiological limits to control room personnel
imposed by GDC-1 9, or other NRC approved licensing basis (i.e. 10 CFR 50.67).

The limit for accident induced leakage is 540 gpd in any one SG. Use of an increased
accident induced leakage limit approved in conjunction with alternate repair criteria (ARC) is
limited to the specific criteria and type of degradation for which it was granted and is described
in the SG Program.

The operational leakage performance criterion is:

The RCS operational primary to secondary leakage through any one steam generator shall
be limited to <•75 gallons per day per SG.

Plant shutdown will commence if primary to secondary leakage exceeds 75 gallons per day
per SG from any one SG. The operational leakage performance criterion is documented in the
Steam Generator Program and implemented in Specification 3.4.5.2, RCS Operational
Leakage.

Proposed Administrative Specification 6.5.9 contains the performance criteria and is more
conservative than the current technical specifications. The current technical specifications do
not address the structural integrity and accident induced leakage criteria. In addition, the
primary to secondary leakage limit (• 75 gallons per day per SG) included in Technical
Specification 3.4.5.2, RCS Operational Leakage, is consistent with the primary to secondary
leakage limit in the current RCS operational leakage specification.
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Section 10: SG Repair Criteria

Repair criteria are those NDE measured parameters at or beyond which the tube must be
repaired or removed from service by plugging.

Tube repair criteria are established for each active degradation mechanism. Tube repair
criteria are either the standard through-wall depth-based criterion (e.g., 40% through-wall for
most plants) or through-wall depth based criteria for repair techniques approved by the NRC,
or other ARC approved by the NRC such as a voltage-based repair limit per Generic Letter
95-05 (Reference 12). A SG degradation-specific management strategy is followed to develop
and implement an ARC.

The surveillance requirements of the proposed Steam Generator tube Integrity specification
require that tubes that satisfy the tube repair criteria be plugged or repaired in accordance with
approved methods. SG tubes experiencing a damage form or mechanism for which no depth
sizing capability exists are "repaired/plugged-on-detection" and their integrity should be
assessed. It cannot be guaranteed that every flaw will be detected with a given eddy current
technique and, therefore, it is possible that some flaws will not be detected during an
inspection. If a flaw is discovered and it is determined that this flaw would have satisfied the
repair criteria at the time of the last inspection of the affected tube, this does not mean that the
Steam Generator Program was violated. However, it may be an indication of a shortcoming in
the inspection program.

Waterford-3 defective tubes may be repaired in accordance with CENS Report CEN-605-P,
"Waterford 3 Steam Generator Tube Repair Using Leak Tight Sleeves," Revision 00-P, dated
December 1992. This is the same criteria that are listed in the existing Technical
Specifications. In addition, Technical Specification 6.5.9 lists any allowed accident induced
leakage rates for specific types of degradation at specific locations associated with tube repair
criteria.

Section 11: ACTIONS

The RCS Operational Leakage and Steam Generator Tube Integrity specifications require the
licensee to monitor SG performance against performance criteria in accordance with the
Steam Generator Program.

During plant operation, monitoring is performed using the operational leakage criterion.
Exceeding that criterion will lead to a plant shutdown in accordance with Technical
Specification 3.4.5.2. Once shutdown, the Steam Generator Program will ensure that the
cause of the operational leakage is determined and corrective actions are taken to prevent
recurrence. Operation may resume when the requirements of the Steam GeneratorProgram
have been met. This requirement is unchanged from the current technical specifications.

Also during plant operation the licensee may discover an error or omission that indicates a
failure to implement a required plugging or repair during a previous SG inspection. Under
these circumstances, the licensee is expected to take the actions required by Action a in the
Steam Generator Tube Integrity specification. If a performance criterion has been exceeded,
a principal safety barrier has been challenged and 10 CFR 50.72 (b) (3) (ii) (A) and 50.73 (a)
(2) (ii) (A) require NRC notification and the submittal of a report containing the cause and
corrective actions to prevent recurrence. The Steam Generator Program additionally requires
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that the report contain information on the performance criteria exceeded and the basis for the
planned operating cycle. The current technical specifications only address operational
leakage during operations and therefore do not include the proposed requirement.

During COLD SHUTDOWN and REFUELING, the operational leakage criterion is not
applicable, and the SGs will be inspected as required by the surveillance in the Steam
Generator Tube Integrity specification. A condition monitoring assessment of the "as found"
condition of the SG tubes will be performed to determine the condition of the SGs with respect
to the structural integrity and accident leakage performance criteria. If the performance criteria
are not met, the Steam Generator Program requires ascertaining the cause and determining
corrective actions to prevent recurrence. Operation may resume when the requirements of the
Steam Generator Program have been met.

The proposed technical specification's change to the Actions required upon exceeding the
operational leakage criterion is conservative with respect to the current technical specifications
as explained in Section 2 above.

The current technical specifications do not address Actions required while operating if it is
discovered that the structural integrity or accident induced leakage performance criteria or a
repair criterion are exceeded, so the proposed change is conservative with respect to the
current technical specifications.

If performance or repair criteria are exceeded while shutdown, the affected tubes must be
repaired or plugged. A report will be submitted to the NRC in accordance with Technical
Specification 6.9.1.5. The changes in the required reports are discussed in Section 13 below.

Section 12: SG Repair Methods

Repair methods are those means used to re-establish the RCS pressure boundary integrity of
SG tubes without removing the tube from service. Plugging a SG tube is not a repair.

The purpose of a repair is typically to reestablish or replace the RCPB. The proposed Steam
Generator Tube Integrity surveillance requirements requires that tubes that satisfy the tube
repair criteria be plugged or repaired in accordance with the Steam Generator Program.
Repair methods established in accordance with the Steam Generator Program are listed in
Technical Specification 6.5.9 as in the current technical specifications and should also include
any allowed accident induced leakage rates for specific types of degradation at specific
locations associated with tube repair criteria.

Steam generator tubes experiencing a damage form or mechanism for which no depth sizing
capability exists are urepaired/plugged-on-detection" and their integrity is assessed. This
requirement is unchanged by the proposed technical specifications. Note that SG plug
designs do not require NRC review and therefore plugging is not considered a repair in the
context of this requirement.

The proposed approach is not a change to the technical specifications.
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Section 13: Reporting Requirements

The current technical specifications require the following reports:
* A report listing the number of tubes plugged or repaired in each SG submitted

within 15 days of the end of the inspection.

* A SG inspection results report submitted within 12 months after the inspection.

* Reports required pursuant to 10 CFR 50.73.
The proposed change to Technical Specification 6.9.1.5 replaces the 15 day and the SG
inspection reports with one report required within 180 days. The proposed report also
contains more information than the current SG inspection report. This provision expands the
report to provide more substantive information and will be sent earlier (180 days versus 12
months). This allows the NRC to focus its attention on the more significant conditions.

The guidance in NUREG-1 022, Rev. 2, Event Reporting Guidelines 10 CFR 50.72 and 50.73,
identifies serious SG tube degradation as an example of an event or condition that results in
the condition of the nuclear power plant, including its principal safety barriers, being seriously
degraded. Steam generator tube degradation is considered serious if the tubing fails to meet
the structural integrity or accident induced leakage performance criteria. Serious SG tube
degradation would be reportable in accordance with 10 CFR 50.72 (b) (3) (ii) (A) and 50.73 (a)
(2) (ii) (A) requiring NRC notification and the submittal of a report containing the cause and
corrective actions to prevent recurrence.

The proposed reporting requirements are an improvement as compared to those required by
the current technical specifications. The proposed reporting requirements are more useful in
identifying the degradation mechanisms and determining their effects. In the unlikely event
that a performance criterion is not met, NEI 97-06 (Reference 1) directs the licensee to submit
additional information on the root cause of the condition and the basis for the next operating
cycle.

The changes to the reporting requirements are performance based. The new requirements
remove the burden of unnecessary reports from both the NRC and the licensee, while
ensuring that critical information related to problems and significant tube degradation is
reported more completely and, when required, more expeditiously than under the current
technical specifications.

Section 14: SG Terminology

The proposed Steam Generator Tube Integrity specification Bases explain a number of terms
that are important to the function of a Steam Generator Program. The Technical Specification
Bases are controlled by the Technical Specification Bases Control Program contained in TS
6.16.

The terms are described below.

1. Accident induced leakage rate' means the primary to secondary leakage rate occurring
during postulated accidents other than a steam generator tube rupture. This includes the
primary to secondary leakage rate existing immediately prior to the accident plus additional
primary to secondary leakage induced during the accident.
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Primary to secondary leakage is a factor in the dose releases outside containment resulting
from a limiting design basis accident. The potential primary to secondary leak rate during
postulated design basis accidents must not cause radiological dose consequences in excess of
the 10 CFR Part 50.67 guidelines for offsite doses, or the GDC-19 requirements for control
room personnel, or other NRC approved licensing basis.

2. The LCO section of the Steam Generator Tube Integrity Bases define the term "burst" as
the gross structural failure of the tube wall. The condition typically corresponds to an
unstable opening displacement (e.g., opening area increased in response to constant
pressure) accompanied by ductile (plastic) tearing of the tube material at the ends of the
degradation."

Since a burst definition is required for condition monitoring, a definition that can be analytically
defined and is capable of being assessed via in situ and laboratory testing is necessary.
Furthermore, the definition must be consistent with ASME Code requirements, and apply to
most forms of tube degradation.

The definition developed for tube burst is consistent with the testimony of James Knight
(Reference 9), and the historical guidance of draft Regulatory Guide 1.121 (Reference 10). The
definition of burst per these documents is in relation to gross failure of the pressure boundary;
e.g., 'the degree of loading required to burst or collapse a tube wall is consistent with the design
margins in Section I// of the ASME B&PV Code (Reference 11)." Burst, or gross failure,
according to the Code would be interpreted as a catastrophic failure of the pressure boundary.

The above definition of burst was chosen for a number of reasons:

* The burst definition supports field application of the condition monitoring process.
For example, verification of structural integrity during condition monitoring may be
accomplished via in situ testing. Since these tests do not have the capability to
provide an unlimited water supply or the capability to maintain pressure under certain
leakage scenarios, opening area may be more a function of fluid reservoir rather than
tube strength. Additionally, in situ designs with bladders may not be reinforced. In
certain cases, the bladder may rupture when tearing or extension of the defect has
not occurred. This condition may simply mean the opening of the flanks of the defect
was sufficient to permit extrusion of the bladder, and that the actual, or true, burst
pressure was not achieved during the test. The burst definition addresses this issue.

* The definition does not characterize local instability or "ligament pop-through", as a
burst. The onset of ligament tearing need not coincide with the onset of a full burst.
For example, an axial crack about 0.5" long with a uniform depth at 98% of the tube
wall would be expected to fail the remaining ligament, (i.e., extend the crack tip in the
radial direction) due to deformation during pressurization at a pressure below that
required to cause extension at the tips in the axial direction. Thus, this would
represent a leakage situation as opposed to a burst situation and a factor of safety of
three against crack extension in the axial direction may still be demonstrated. Similar
conditions have been observed for localized deep wear indications.
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3. The LCO section of Steam Generator Tube Integrity Bases defines a "SG tube" as, the
entire length of the tube, including the tube wall and any repairs to it, between the tube-to-
tubesheet weld at the tube inlet and the tube-to-tubesheet weld at the tube outlet. The
tube-to-tubesheet weld is not considered part of the tube.

This definition ensures that all portions of SG tubes that are part of the RCPB, with the
exception of the tube-to-tubesheet weld, are subject to Steam Generator Program
requirements. The definition is also intended to exclude tube ends that can not be NDE
inspected by eddy current. If there are concerns in the area of the tube end, they will be
addressed by NDE techniques if possible or by using other methods if necessary.

For the purposes of SG tube integrity inspection, any weld metal in the area of the tube
end is not considered part of the tube. This is necessary since the acceptance
requirements for tubing and weld metals are different.

4. The LCO section of Steam Generator Tube Integrity Bases defines the term 'collapse" as
For the load displacement curve for a given structure, collapse occurs at the top of the load
versus displacement curve where the slope of the curve becomes zero.

In dealing with pure pressure loadings, burst is the only failure mechanism of interest. If
bending loads are introduced in combination with pressure loading, the definition of failure
must be broadened to encompass both burst and bending collapse. Which failure mode
applies depends on the relative magnitude of the pressure and bending loads and also on
the nature of any flaws that may be present in the tube. Guidance on assessing applicable
failure modes is provided in the EPRI steam generator guidelines.

5. The LCO section of Steam Generator Tube Integrity Bases define the term "significant" as
used in the structural integrity performance criterion as 'An accident loading condition
other than differential pressure is considered significant when the addition of such loads in
the assessment of the structural integrity performance criterion could cause a lower
structural limit or limiting burst/collapse condition to be established."

6. The LCO section of Steam Generator Tube Integrity Bases describes how to determine
whether thermal loads are primary or secondary loads. For tube integrity evaluations,
except for circumferential degradation, axial thermal loads are classified as secondary
loads. For circumferential degradation, the classification of axial thermal loads as primary
or secondary loads will be evaluated on a case-by-case basis. The division between
primary and secondary classifications will be based on detailed analysis and/or testing.

Conclusion

The proposed changes will provide greater assurance of SG tube integrity than that offered by
the current technical specifications. The proposed requirements are performance based and
provide the flexibility to adopt new technology as it matures. These changes are consistent
with the guidance in NEI 97-06, Steam GeneratorProgram Guidelines, (Reference 1).
Adopting the proposed changes will provide added assurance that SG tubing will remain
capable of fulfilling its specific safety function of maintaining RCPB integrity.



Attachment 1 to
W3Fl-2005-0040
Page 20 of 25

5.0 REGULATORY ANALYSIS

5.1 No Significant Hazards Consideration

Section 3/4.4.4, Steam Generator Tube Integrity, Section 3.4.5.2, RCS Operational Leakage,
are being revised and Section 6.5.9, Steam Generator Tube Surveillance Program, and
Section 6.9.1.5, Steam Generator Tube Inspection Report are being added to the Waterford-3
Technical Specifications. The proposed changes are necessary in order to implement the
guidance for the industry initiative on NEI 97-06, Steam Generator Program Guidelines. The
Technical Specification Task Force (TSTF) has evaluated whether or not a significant hazards
consideration is involved with the proposed generic change by focusing on the three standards
set forth in 10 CFR 50.92, Issuance of Amendment, as discussed below:

1. Does the proposed change involve a significant increase in the probability or
consequences of an accident previously evaluated?

Response: No

The proposed change requires a Steam Generator Program that includes performance
criteria that will provide reasonable assurance that the steam generator (SG) tubing will
retain integrity over the full range of operating conditions (including startup, operation in
the power range, hot standby, cooldown and all anticipated transients included in the
design specification). The SG performance criteria are based on tube structural
integrity, accident induced leakage, and operational leakage.

The structural integrity performance criterion is:

Structural integrity performance criterion: All in-service steam generator tubes
shall retain structural integrity over the full range of normal operating conditions
(including startup, operation in the power range, hot standby, and cool down
and all anticipated transients included in the design specification) and design
basis accidents. This includes retaining a safety factor of 3.0 against burst
under normal steady state full power operation primary to secondary pressure
differential and a safety factor of 1.4 against burst applied to the design basis
accident primary to secondary pressure differentials. Apart from the above
requirements, additional loading conditions associated with the design basis
accidents, or combination of accidents in accordance with the design and
licensing basis, shall also be evaluated to determine if the associated loads
contribute significantly to burst or collapse. In the assessment of tube integrity,
those loads that do significantly affect burst or collapse shall be determined and
assessed in combination with the loads due to pressure with a safety factor of
1.2 on the combined primary loads and 1.0 on axial secondary loads.

The accident induced leakage performance criterion is:

The primary to secondary accident induced leakage rate for any design basis
accidents, other than a SG tube rupture, shall not exceed the leakage rate
assumed in the accident analysis in terms of total leakage rate for all SGs and
leakage rate for an individual SG. Leakage is not to exceed 540 gallons per
day through any one SG, except for specific types of degradation at specific
locations as described in paragraph c of the Steam Generator Program.
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The operational leakage performance criterion is:

The RCS operational primary to secondary leakage through any one SG shall
be limited to • 75 gallons per day per SG.

A steam generator tube rupture (SGTR) event is one of the design basis accidents that
is analyzed as part of a plant's licensing basis. In the analysis of a SGTR event, a
bounding primary to secondary leakage rate equal to the leakage rate associated with
a double-ended rupture of a single tube is assumed.

For other design basis accidents such as main steam line break (MSLB), control
element assembly (CEA) ejection, and reactor coolant pump seized rotor/sheared shaft
the tubes are assumed to retain their structural integrity (i.e., they are assumed not to
rupture). The accident induced leakage criterion introduced by the proposed changes
account for tubes that may leak during design basis accidents. The accident induced
leakage criterion limits this leakage to no more than the value assumed in the accident
analysis.

The SG performance criteria proposed change identify the standards against which
tube integrity is to be measured. Meeting the performance criteria provides reasonable
assurance that the SG tubing will remain capable of fulfilling its specific safety function
of maintaining reactor coolant pressure boundary integrity throughout each operating
cycle and in the unlikely event of a design basis accident. The performance criteria are
only a part of the Steam Generator Program required by the proposed change. The
program, defined by NEI 97-06, Steam Generator Program Guidelines, includes a
framework that incorporates a balance of prevention, inspection, evaluation, repair, and
leakage monitoring.

The consequences of design basis accidents are, in part, functions of the Specific
Activity in the primary coolant and the primary to secondary leakage rates resulting
from an accident. Therefore, limits are included in the plant technical specifications for
operational leakage and for Specific Activity in primary coolant to ensure the plant is
operated within its analyzed condition. For those analyzed events that do not result in
faulted steam generators, greater than or equal to 75 gpd primary to secondary
leakage per steam generator is assumed in the analysis. For those analyzed events
that result in a faulted steam generator (e.g., MSLB), 540 gpd primary to secondary
leakage is assumed through the faulted steam generator while greater than or equal to
75 gpd primary to secondary leakage is assumed through the intact steam generator.

The proposed change does not affect the design of the SGs, their method of operation,
or primary coolant chemistry controls. The proposed approach updates the current
technical specifications and enhances the requirements for SG inspections. The
proposed change does not adversely impact any other previously evaluated design
basis accident and is an improvement over the current technical specifications.

Therefore, the proposed change does not affect the consequences of a SGTR accident
and the probability of such an accident is reduced. In addition, the proposed changes
do not affect the consequences of other design basis events.
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2. Does the proposed change create the possibility of a new or different kind of accident
from any accident previously evaluated?

Response: No

The proposed performance based requirements are an improvement over the
requirements imposed by the current technical specifications.

Implementation of the proposed Steam Generator Program will not introduce any
adverse changes to the plant design basis or postulated accidents resulting from
potential tube degradation. The result of the implementation of the Steam Generator
Program will be an enhancement of SG tube performance. Primary to secondary
leakage that may be experienced during all plant conditions will be monitored to ensure
it remains within current accident analysis assumptions.

The proposed change does not affect the design of the SGs, their method of operation,
or primary or secondary coolant chemistry controls. In addition, the proposed change
does not impact any other plant system or component. The change enhances SG
inspection requirements.

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

3. Does the proposed change involve a significant reduction in a margin of safety?

Response: No

The SG tubes in pressurized water reactors are an integral part of the reactor coolant
pressure boundary and, as such, are relied upon to maintain the primary system's
pressure and inventory. As part of the reactor coolant pressure boundary, the SG
tubes are unique in that they are also relied upon as a heat transfer surface between
the primary and secondary systems such that residual heat can be removed from the
primary system. In addition, the SG tubes also isolate the radioactive fission products
in the primary coolant from the secondary system. In summary, the safety function of a
SG is maintained by ensuring the integrity of its tubes.

Steam generator tube integrity is a function of the design, environment, and the
physical condition of the tube. The proposed change does not affect tube design or
operating environment. The proposed change is expected to result in an improvement
in the tube integrity by implementing the Steam Generator Program to manage SG
tube inspection, assessment, repair, and plugging. The requirements established by
the Steam Generator Program are consistent with those in the applicable design codes
and standards and are an improvement over the requirements in the current technical
specifications.
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5.2 Applicable Regulatory Requirements/Criteria

The regulatory requirements applicable to SG tube integrity are the following:

10 CFR 50.55a. Codes and Standards -
Section (b), ASME Code - c) Reactor coolant pressure boundary. (1) Components which
are part of the reactor coolant pressure boundary must meet the requirements for Class 1
components in Section III of the ASME Boiler and Pressure Vessel Code, except as
provided in paragraphs (c)(2), (c)(3), and (c)(4) of this section.

The proposed change and the Steam Generator Program requirements which underlie
it are in full compliance with the ASME Code. The proposed technical specifications
are more effective at ensuring tube integrity and, therefore, compliance with the ASME
Code, than the current technical specifications as described in Section 4.0 (Technical
Analysis).

10 CFR 50.65 Maintenance Rule -
Each holder of a license to operate a nuclearpowerplant under §§50.21(b) or 50.22 shall
monitor the performance or condition of structures, systems, or components, against
licensee-established goals, in a manner sufficient to provide reasonable assurance that
such structures, systems, and components, as defined in paragraph (b), are capable of
fulfilling their intended functions. Such goals shall be established commensurate with
safety and, where practical, take into account industry-wide operating experience. When
the performance or condition of a structure, system, or component does not meet
established goals, appropriate corrective action shallbe taken. Fora nuclearpowerplant
for which the licensee has submitted the certifications specified in §50.82(a)(1), this section
only shall apply to the extent that the licensee shall monitor the performance or condition of
all structures, systems, or components associated with the storage, control, and
maintenance of spent fuel in a safe condition, in a manner sufficient to provide reasonable
assurance that such structures, systems, and components are capable of fulfilling their
intended functions.

Under the Maintenance Rule, licensees classify SGs as risk significant components
because they are relied on to remain functional during and after design basis events.
The performance criteria included in the proposed technical specifications are used to
demonstrate that the condition of the SG "is being effectively controlled through the
performance of appropriate preventive maintenance" (Maintenance Rule §(a)(2)). If
the performance criteria are not met, a root cause determination of appropriate depth is
done and the results evaluated to determine if goals should be established per §(a)(1)
of the Maintenance Rule.

NEI 97-06, Steam Generator Program Guidelines, and its referenced EPRI guidelines
define a SG program that provides the appropriate preventive maintenance that meets
the intent of the Maintenance Rule. NUMARC 93-01, Industry Guideline forMonitoring
the Effectiveness of Maintenance at Nuclear Power Plants, (Reference 13) offers
guidance for implementing the Maintenance Rule should a licensee elect to incorporate
additional monitoring goals beyond the scope of those documented in NEI 97-06.
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10 CFR 50, Appendix A. GDC 14 - Reactor Coolant Pressure Boundary.
The reactor coolant pressure boundary shall be designed, fabricated, erected, and tested
so as to have an extremely low probability of abnormal leakage, or rapidly propagating
failure, and of gross rupture.

There are no changes to the SG design that impact this general design criterion. The
evaluation performed in Section 4.0 concludes that the proposed change will continue
to comply with this regulatory requirement.

10 CFR 50, Appendix A, GDC 30 - Quality of reactor coolant pressure boundary.
Components which are part of the reactor coolant pressure boundary shall be designed,
fabricated, erected, and tested to the highest quality standards practical. Means shall be
provided for detecting and, to the extent practical, identifying the location of the source of
reactor coolant leakage.

There are no changes to the SG design that impact this general design criteria. The
evaluation performed in Section 4.0 concludes that the proposed change will continue
to comply with this regulatory requirement.

10 CFR 50, Appendix A, GDC 32 -Inspection of reactor coolant pressure boundary.
Components which are part of the reactor coolant pressure boundary shall be designed to
(1) periodic inspection and testing of important areas and features to assess their structural
and leaktight integrity, and (2) an appropriate material surveillance program for the reactor
pressure vessel.

There are no changes to the SG design that impact this general design criterion. The
evaluation performed in Section 4.0 concludes that the proposed change will continue
to comply with this regulatory requirement.

General Design Criteria (GDC) 14. 30, and 32 of 10 CFR Part 50, Appendix A.
Defines requirements for the reactor coolant pressure boundary with respect to structural
and leakage integrity. Steam generator tubing and tube repairs constitute a major fraction
of the reactor coolant pressure boundary surface area. Steam generator tubing and
associated repair techniques and components, such as plugs and sleeves, must be capable
of maintaining reactor coolant inventory and pressure. The Steam Generator Program
required by the proposed technical specification establishes performance criteria, repair
criteria, repair methods, inspection intervals and the methods necessary to meet them.
These requirements provide reasonable assurance that tube integrity will be met in the
interval between SG inspections.

The proposed change provides requirements that are more effective in detecting SG
degradation and prescribing corrective actions. The proposed change results in added
assurance of the function and integrity of SG tubes. Therefore, 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) Issuance of the amendment will not be inimical to the common defense and
security or to the health and safety of the public.
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6.0 ENVIRONMENTAL CONSIDERATION

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

7.0 REFERENCES

1. NEI 97-06, Steam Generator Program Guidelines.
2. EPRI, Steam Generator Examination Guideline.

3. EPRI, Steam Generator Integrity Assessment Guideline.
4. EPRI, Steam Generator In-situ Pressure Test Guideline.
5. EPRI, PWR Primary-to-Secondary Leak Guideline.
6. EPRI, Primary Water Chemistry Guideline
7. EPRI, Secondary Water Chemistry Guideline.
8. EPRI Report R-5515-00-2, Experience of US and Foreign PWR Steam Generators

with Alloy 600TT and Alloy 690TT Tubes and Sleeves, June 5, 2002.
9. Testimony of James Knight Before the Atomic Safety and Licensing Board, Docket

Nos. 50-282 and 50-306, January 1975.

10. Draft Regulatory Guide 1.121, Bases for Plugging Degraded Steam Generator
Tubes, August 1976.

11. ASME B&PV Code, Section 1I1, Rules for Construction of Nuclear Facility
Components.

12. Generic Letter 95-05, Voltage-Based Repair Criteria for Westinghouse Steam
Generator Tubes Affected by Outside Diameter Stress Corrosion Cracking, August
3,1995.

13. NUMARC 93-01, Industry Guideline for Monitoring the Effectiveness of
Maintenance at Nuclear Power Plants, Revision 3.

14. S. C. Collins memo to W. D. Travers, Steam Generator Action Plan Revision to
Address Differing Professional Opinion on Steam Generator Tube Integrity, May
11, 2001.
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DEFINITIONS

IDENTIFIED LEAKAGE (Continued)

b. Leakage into the containment atmosphere from sources that are both
specifically located and known either not to interfere with the
operation of leakage detection systems or not to be PRESSURE
BOUNDARY LEAKAGE, or

c. Reactor Coolant YS s oug tor to the
secondary syst'rA7

MEMBER(S) OF YHE PUBLIC

1.15 MEMBER(S) OF THE PUBLIC means any individual except when that individual
is receiving an occupational dose.

FEFSITE DOSE CALCULATION MANUAL (0QCM)

1.16 The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the methodology
and parameters used in the calculation of offsite doses resulting from radio-
active gaseous and liquid effluents, in the calculation of gaseous and liquid
effluent monitoring Alarm/Trip Setpoints, and in the conduct of the
Environmental Radiological Monitoring Program. The ODCM shall also contain
(1) the Radioactive Effluent Controls and Radiological Environmental
Monitoring Programs required by Section 6.8.4 and (2) descriptions of the
information that should be included in the Annual Radiological Environmental
Operating and Annual Radioactive Effluent Release Reports required by
Specification 6.9.1.7 and 6.9.1.8.

OPERABLE - OPERABILITY

1.17 A system, subsystem, train, component, or device shall be OPERABLE or
have OPERABILITY when it is capable of performing its specified functions),
and when all necessary attendant instrumentation, controls, electrical power,
cooling or seal water, lubrication or other auxiliary equipment that are
required for the system, subsystem, train, component, or device to perform its
function(s) are also capable of performing their related support function(s).

OPERATIONAL HOOE - MODE

1.18 An OPERATIONAL MODE (i.e. MODE) shall correspond to any crne inclusive
combination of core reactivity condition, power level and average reactor
coolant temperature specified in Table 1.2.

WATERFORD - UNIT 3 1-4 Amendment No. 6Sk#4 4.+ )
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DEFINITIONS

PHYSICS TESTS

1.19 PHYSICS TESTS shall be those tests performed to measure the fundamental
nuclear characteristics of the reactor core and related instrumentation and
(1) described in Chapter 14.0 of the FSAR, (2) authorized under the provisions
of 20 CFR 50.59, or (3) otherwise approved by the Commission.

PLANAR RADIAL PEAKING FACTOR - F
"xy

1.20 The PLANAR RADIAL PEAKING FACTOR is the ratio of the peak to plane
average power density of the individual fuel rods in a given horizontal plane,
excluding the effects of azimuthal tilt.

PRESSUIRE BOUNDAR LEAKAGE 6q.t0N

1.21 PRESSURE BOUNDARY LEAKAGE shall be leakage (exce ft fl ner Wb4l.
leakage) through a non isolable fault in a Reactor Coolant System component
body, pipe wall, or vessel wall.

PROCESS CONTROL PROGRAM (PCP)

1.22 The PROCESS CONTROL PROGRAM (PCP) shall contain the current formulas,
sampling, analyses, test, and determinations to be made to ensure that process-
ing and packaging of solid radioactive wastes based 6n demonstrated processing
of actual or simulated wet solid wastes will be accomplished in such a way as
to assure compliance with 10 CFR Parts 20, 61, and 71,.state regulations, burial
ground requirements, and other requirements governing the disposal of solid
radioactive waste.

PURGE - PURGING

1.23 PURGE or PURGING shall be the controlled process of discharging air or
gas from a confinement to maintain temperature, pressure, humidity, concentra-
tion or other operating condition, in such a manner that replacement air or
gas is required to purify the confinement.

WATERFORD - UNIT 3 1-5 Amendment No. 68
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REACTOR COOLANT SYSTEM

CS64 -T->.JjaB r I NJTrE4 P- 17-Y3/4.4.4 STEAM GFNEMMTORR'(SG-) -

LIMITING CONDITION FOR OPERATION

3.1.1 Each -;tcam nenr. c tter shall be OPECADLC. I J6E -

.2, 3, and 4.APPLICABILITY: MODES 1,

ACTION:

a more szoam gwereatorc 3noperaole, rascoro 'r' J inoper='b- Ia -sEf -7 2
-9GnAtoFAZF) to OPERAo1: ktatUS prior to increacing Tavg abo~v-200"9.\ * 4 ,^ _

I SURVEILLANCE REQUIREMENTS

4.4.4.0 Each st generator shall be demo rated OPERABLE b rformance
the following gmented inservice inspec n program.

4.4.4.1 S - Each steam generator
shall determined OPERABLE durivt shutdown by sele ing and inspecting at
lea the minimum number of st m generators spe ied in Table 4.4-1. /

. . tPamn G(MPnpratr-- --- i -.- p n Tnc The st
generator tube minimumefample size, inspec2Son result classiticat o and the
corresponding actio required shall be specified in Table 4.4- . The
inservice inspec n of steam genera tubes shall be perform at the
frequencies sp ified in Specific on 4.4.4.3 and the inspe ed tubes shall
be verified ceptable per the ceptance criteria of Spe ication 4.4.4.4
The tubes elected for each itervice inpection shall i ude at least of
the to number of tubes all steam generators; t tubes selected r
thes inspections shall selected on a random ba s except:

/ a. Where ex ence in similar plants th similar water emistry
indicafs critical areas to be i pected, then at 1 st 50% of the
tub inspected shall be from ese critical are

b. he first sample of tube selected for each service inspection
(subsequent to the pre rvice inspection) each steam generator
shall include:

.
l

WATERFORO - UNIT 3 3/4 4-10 A moe .vv&
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SURVEILW/CE REQUIREMENTS(Co inued

4 .4.3 1 - The abo required inservice nspections of
eam generator tubes all be performe at the following fre encies:

a. The firs Inservice inspec on shall be performe after 6 Effecti
Full PI oer Months but wi in 24 calender month of initial crit-
icali . Subsequent in rvice inspections s l be performed
nt vals of not less han 12 nor more than 4 calendar mont after

th previous inspec on If two consecut e inspections fo wing
rvice under AVT ndltions, not inclu ng the preservic inspection,

esult in all in ection results falli Into the C-1 ca gory or if
two consecutive nspections demonstr e that previous Iobserved
degradation h not continued and n additional degr ation has
occurred, t inspection interval sy be extended t ma maximum of
once per 4 months.

b. If the sults of the Inserv ie nspection of steam generator
conduyed in accordance wit Table 4.4-2 at 4 month intervals fal
into ategory C-3, the in ection frequency Ihai be increased to at
le t once per 20 month The increase I nspection frequency
all apply until the bsequent inspect ns satisfy the crit Ia of
pecificatlon 4.4.4. .; the Interval y then be extended t a

/maximum bf once pe mZ onths: /

Additional, unseduled inservice spections shall be rforned on
each steam gen ator in accordan with the first sam e inspection
specified in able 4.4-2 durn the shutdown subsequ t to any of

/ 1 the followX conditions: //

1. Pr ar-to-second&r a bs leaks (not 1ncl F~gleaks/
0 gignating from tug-t-tube sheet wel ds nexcess ottg

i mits of Specif1 O 3.4.5.2 /

2 / Aseismic occur ce greater than th Operating Oasi
/ Earthquake.//

/ 3 A lossof- olant accident requ ing actuattono h
/ en0inerw safeguards //

4. A mai steam line or main edwater line b/

TERFORD - UNIT 3 3/ 4-12

a
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EACTOR COo e SYSTEM

SURVE1 I J.LCIROUIREMETS (Cont nuedl

4.4 4 ccetnc e a

a. As used l his Specificat n

1. b r m s that portion of t tube or sleeve
which forms the rimary system to sec dary system press e

t / ~boundarY. /

means an exception a the dimensions, nish or |
contour a tube from that re ired by fabricati drawings
or spe fications. Eddy-cu nt testing indica ons below
20% nomthe ninal tube wa thickness, if det table, may

/be t sidered as isper; w ons./

3. means a s Ice-induced crack g, wastage, wear,
or general corrosio occurring on mithel nside or outside

/ / ~of a tube. ///

/gd4. Teoreded ans a tube contai ng imperfections gre er
than or equa to 20% of the nomi al wall thickness ca ed by

/ ~~degra at1

.n means the per ntage of the tube v I
/tc ssaffected or rete ydegradation /

6. means an Imper ction of such sever t it
cee s the pluggi or repair limit. A -be containing a

/ / defect Is defect .

Pl~stmr lImit means the perfection depth or
beyond which/he tube shall be re ed from service b
plugg1ng og repaired by sleeving ecause it ay bece
unservicg bie prior to the nex Inspection and is qual to

/40O of? e nominal tube wall lkness./

describes t condition of a e If it leaks
ID ocntalns a defect lar~ enough to affc 1Ss structural

/ ftegrity in the'eve;o an operating Bis Earthquake, a
loss-of-coolant acc t or a steam e or feedwater line

/ / break as specif1 e n 4.4.4.3c., abo

/ue Inspec ieans an inspecti of the steam gener r |
/tube from th olt of entry (hg leg side) completelJ

/around Shw-edto thhe top X port of-the cold les

/o. Prese a n inspection of th ull length
/of eag tube in each Ste^ enerator perfonm~~ eddy

cur nt techniques pri to service to estab sh a baseline
c dition of the tub g. This inspection s performed
/r4rtor to field hyd static test and prio to initial POWER

/OPERATION using equipment and tech ques expected to be
/ used during sub quent Inservice lns o tions.

IATERFORD / NIT 3 / 3/4 4-13 Amendme No. ll7
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R~ltOR C9 BUT YtSTEM

1.VlLAC 1 - rrV-REO~RMENTS (Conned /

the corres ing actions ug or repair all tu s exceeding th;
plugging repair limit d all tubes contanl through-waill
cracks),&equired by Tab 4.4-2. Defective t s may be repai
/tn actrdnce with C Report CEN-605-P, * terford 3 Steam
G ene/ator Tube Repald UIng Look Tight S1 §es,' ReviSion 96PI

ded December 199'//

4.4.4.5 2///

t W~hn 15 ds flowing the ec )ton of each 1erv ce
/ nspectio stean o penerator a the nuTbe tubes plugged

/or sleve tn each steam generio shall be rep rted to the
/Cosml evon In a Special Repy pursuant toS cficat10n 6.9.2.

/ab. dh oplete results of ga steon generat etu nservice u
t tube d ton shall be suan td to the C esurson t n o Special/

' cport pursuant to Stfication C-.olhin 12 months fo)wnS
/ mopletion of the tpect10n. Th~ ecial Report shall cude:

/ . INbe * xtnt of tubes + pcted./

/2. Iocat an percent of a)l-thickness penet' o1n for each
/indy10 of an imp < ct10n./

/~ 3. 1 ificatlonof bs plugged orse d

/c. :es of steam g n or tubc inspectl tc fall into /
C& ~ory C-3 shallv~ rported in a Spe¢S Rprt. to the /

5dnssion pusttt pcification 6^.2 w th n 30 days f
/r10r to ressXo of pl nt operatin This rport shalv provid
/a descriptloi~ lvestig tions coy uted to de enmine Stus of

b he tube deg aalnnd crrectiy oasures taken t drvent



Attachment 2 to
W3Fl-2005-0040
Page 8 of 19

-INI ER GNTORS TO
/ / IH5SHECTED DURMRG INSERVV.E INSPECTt§

The inss vce ins tlon xay i 1mited one ste gnerato on a rota 9n
schede encomp sng 6X of te tubes pfthe resu (s of the frst or p ol~1us
ln ctions 1i cate that l steam inrators eperform g in a ItW
"3 nr. Not fht uder oe circ ytances, tP operatia conditio fSn one /

ore sti generauto:y ay be f~n to be "fe severe tan those ~n other /
/serge pratr. #er such cit astn he sa ltequenc 11l be /

o odifiy to inpcphe most ser ondios

VultrRFORD -LUNST 3 BAf 4 1S



(Dc*
CD -L(D mco lo)

to Y,

0

VA* t
.4117



Attachment 2 to
W3FI-2005-0040
Page 10 of 19

Insert I (TS 314.4.4)

3.4.4
a. SG tube integrity shall be maintained.

b. All SG tubes satisfying the tube repair criteria shall be plugged or repaired in accordance with
the Steam Generator Program.

Insert 2 (TS 314.4.4)

The Actions may be entered separately.

a. With one or more SG tubes satisfying the tube repair criteria and are not plugged or repaired in
accordance with the Steam Generator Program,

1. Within 7 days verify tube integrity of the affected tube(s) is maintained until the next
inspection, and

2. Plug or repair the affected tube(s) in accordance with the Steam Generator Program prior to
entering Hot Shutdown following the next refueling outage or SG tube inspection

b. If the required Action and Allowed Outage Time of Action a. above cannot be met or the SG
tube integrity cannot be maintained, be in Hot Standby within the next 6 hours and in Cold
Shutdown with the following 30 hours.

Insert 3 (TS 314.4.4)

4.4.4.1 Verify SG tube integrity in accordance with the Steam Generator Program.

4.4.4.2 Verify that each inspected SG tube that satisfies the tube repair criteria is plugged or repaired
in accordance with the Steam Generator Program prior to entering Hot Shutdown following a SG tube
inspection.
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REACTOR COOLANT SYSTEM

OPERATIONAL LEA PAI;

3.4.5.2 Reactor Coolant SystO lo:

a. No PRESSURE BOUNDARY LEAKAGE.

b. I gpm UNIDENTIFIED LEAKAGE,
c. 75 gallons per day primary-to-secondary leakage per steam generator,
d. 10 gpm IDENTIFIED LEAKAGE from the Reactor Coolant System, and

e. 1 gpm leakage at a Reactor Coolant System pressure of 2250 ± 20 psia
from any Reactor Coolant System pressure Isolation valve specified
In Table 3.4-1.

APPLICABILITY: MODES 1.2.3. andA4.

ACTION:
a. With any PRESSURE BOUNDARY LEAKAG a aHOT STANDBY

within 6 hours and in COLD U e following 30 hours.
b. With any Reactor Coolant Sys16 than anv one of

limits. excluding PRESSURE BONDARY LEAKAGE and lea age from actor
Coolant System pressure isolation valves, reduce the leakage rate to 1"J<
within limits within 4 hours or be in at least HOT STANDBY within
the next 6 hours and in COLD SHUTDOWN within the following 30 hours.

c. With any Reactor Coolant System pressure isolation valve leakage
greater than the above limit, Isolate the high pressure portion of
the affected system from the low pressure portion within 4 hours by
use of at least one closed manual or deactivated automatic valve.
or be In at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

S RVEILLA E REQUIREMENTS

NOTE: Not required to be performed until 12 hours after establishment of steady state
operation. E AT

4.4.5.2.1 Reactor Coolant System leakages shall be demonstrated to be within
each of the above limits by performance of a Reactor Coolant System water Inventory balan-
at least once per 72 hours..

1t'JSE.AT Iv

WATERFORD - UNIT 3 314 4-1 8 AMENDMENT NO. 4i.t}t
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

4.4' h Reactor Coolant System pressure Isolation valve specified in
Tab Section A and Section B, shall be demonstrated OPERABLE by
verifying leakage to be within its limit:

a. At least once per 18 months,

b. Prior to entering MODE 2 whenever the plant has been in COLD
SHUTDOWN for 7 days or more and If leakage testing has not been
performed in the previous 9 months,

c. Prior to returning the valve to service following maintenance,
repair, or replacement work on the valve,

d. Following valve actuation for valves In Section B due to automatic
or manual action or now through the valve:

1. Within 24 hours by verifying valve closure, and

2. Within 31 days by verifying leakage rate.

The provisions of Specification 4.0.4 are not applicable for entry into MODE 3
or4.

4.4.5 2L ch Reactor Coolant System pressure isolation valve power-operated
valve ipecifled In Table 3.4-1, Section C, shall be demonstrated OPERABLE by
verifying leakage to be within its limit:

a. At least once per 18 months, and

b. Prior to returning the valve to service following maintenance.
repair, or replacement work on the valve.

The provisions of Specification 4.0.4 are not applicable for entry Into MODE 3
or4.

WATERFORD - UNIT 3 314 4 19 AMENDMENT NO. 96' 40
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Insert 4 (TS 3.4.5.2)

or any primary to secondary leakage not within limit,

Insert 5 (Note to SR 4.4.5.2)

except for primary to secondary leakage,

Insert 6 (TS 4.4.5.2.2)

4.4.5.2.2 Primary to secondary leakage shall be verified to be < 75 gallons per day per SG at least
once per 72 hours.
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ADMINISTRATIVE CONTROLS

6.5.8 INSERVICE TESTING PROGRAM

This program provides controls for inservice testing of ASME Code Class 1, 2, and 3
components. The program shall include the following:

a. Testing frequencies specified in Section Xl of the ASME Boiler and Pressure Vessel
Code and applicable Addenda as follows:

ASME Boiler and Pressure
Vessel Code and applicable
Addenda terminology for
inservice testing activities

Required frequencies
for performing inservice
testing activities

Weekly
Monthly
Quarterly or every 3 months
Semiannually or every 6 months
Every 9 months
Yearly or annually
Biennially or every 2 years

At least once per 7 days
At least once per 31 days
At least once per 92 days
At least once per 184 days
At least once per 276 days
At least once per 366 days
At least once per 731 days

b. The provisions of Specification 4.0.2 are applicable to the above required frequencies
for performing inservice testing activities.

c. The provisions of Specification 4.0.3 are applicable to inservice testing activities, and

d. Nothing in the ASME Boiler and Pressure Vessel Code shall be construed to
supersede the requirements of any Technical Specification.

7 ty

c y<i27

WATERFORD - UNIT 3 6-7a AMENDMENT.NO. %89; |
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Insert 7 (New SG Program)

6.5.9, STEAM GENERATOR (SG) PROGRAM

A Steam Generator Program shall be established and implemented to ensure that SG tube integrity is
maintained. In addition, the Steam Generator Program shall include the following provisions:

a. Provisions for condition monitoring assessments. Condition monitoring assessment means an
evaluation of the 'as found" condition of the tubing with respect to the performance criteria for
structural integrity and accident induced leakage. The 'as found' condition refers to the
condition of the tubing during an SG inspection outage, as determined from the inservice
inspection results or by other means, prior to the plugging or repair of tubes. Condition
monitoring assessments shall be conducted during each outage during which the SG tubes are
inspected, plugged, or repaired to confirm that the performance criteria are being met.

b. Performance criteria for SG tube integrity. SG tube integrity shall be maintained by meeting the
performance criteria for tube structural integrity, accident induced leakage, and operational
leakage.

1. Structural integrity performance criterion: All in-service steam generator tubes shall retain
structural integrity over the full range of normal operating conditions (including startup,
operation in the power range, hot standby, and cool down and all anticipated transients
included in the design specification) and design basis accidents. This includes retaining a
safety factor of 3.0 against burst under normal steady state full power operation primary to
secondary pressure differential and a safety factor of 1.4 against burst applied to the
design basis accident primary to secondary pressure differentials. Apart from the above
requirements, additional loading conditions associated with the design basis accidents, or
combination of accidents in accordance with the design and licensing basis, shall also be
evaluated to determine if the associated loads contribute significantly to burst or collapse.
In the assessment of tube integrity, those loads that do significantly affect burst or collapse
shall be determined and assessed in combination with the loads due to pressure with a
safety factor of 1.2 on the combined primary loads and 1.0 on axial secondary loads.

2. Accident induced leakage performance criterion: The primary to secondary accident
induced leakage rate for any design basis accident, other than a SG tube rupture, shall not
exceed the leakage rate assumed in the accident analysis in terms of total leakage rate for
all SGs and leakage rate for an individual SG. Primary to secondary leakage is not to
exceed 540 gpd through any one SG.

3. The operational leakage performance criterion is specified in LCO 3.4.5.2, 'Operational
leakage."

c. Provisions for SG tube repair criteria. Tubes found by inservice inspection to contain flaws with
a depth equal to or exceeding 40% of the nominal tube wall thickness shall be plugged or
repaired. Plugging or Repair is not applicable in the portion of the tube that is greater than 10.4
inches below the bottom of the expansion transition or top of the tubesheet, whichever is lower,
to the tube end. Degradation detected between 10.4 inches below the bottom of the expansion
transition or top of the tubesheet, whichever is lower, and the bottom of the expansion transition
or top of the tubesheet, whichever is higher, shall be plugged on detection.
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d. Provisions for SG tube inspections. Periodic SG tube inspections shall be performed. The
number an 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 circumferential
cracks) that may be present along the length of the tube, 10.4 inches below the bottom of the
hot leg expansion transition or top of the tubesheet, whichever is lower, completely around the
U-bend to the top support of the cold leg and that may satisfy the applicable tube repair criteria.
The tube-to-tubesheet weld is not part of the tube. In addition to meeting the requirements of
d.1 and d.2 below, the inspection scope, inspection methods, and inspection intervals shall be
such as to ensure that SG tube integrity is maintained until the next SG inspection. An
assessment of degradation shall be performed to determine the type and location of flaws to
which the tubes may be susceptible and, based on this assessment, to determine which
inspection methods need to be employed and at what locations.

1. Inspect 100% of the tubes at sequential periods of 60 effective full power months. The
first sequential period shall be considered to begin after the first inservice inspection of the
SGs. No SG shall operate for more than 24 effective full power months or one refueling
outage (whichever is less) without being inspected.

2. If crack indications are found in any SG tube, then the next inspection for each SG for the
degradation mechanism that caused the crack indication shall not exceed 24 effective full
power months or one refueling outage (whichever is less). If definitive information, such
as from examination of a pulled tube, diagnostic non-destructive testing, or engineering
evaluation indicates that a crack-like indication is not associated with a crack(s), then the
indication need not be treated as a crack.

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. The
following tube repair method is applicable:

Defective tubes may be repaired in accordance with CENS Report CEN-605-P, uWaterford 3
Steam Generator Tube Repair Using Leak Tight Sleeves," Revision 00-P, dated December
1992.



Attachment 2 to
W3Fl-2005-0040
Page 18 of 19

ANNUAL REPORTS (Continued)

(1) Reactor power history startIng 48 hours prior to the first sample in
which the limit was exeded;

(2) Results of the last isotopic analysis for radlolodine performed
prior to exosedinM the limit, rcuftK of analycic whil limit war
exceeded and results of one analysis after the radlolodine activity

- was reduced to less than limit. Each result should include date and
time of "ampflno and the radlolodine concentrations:

(3) Clean-up system flow history starting 48 hours prior to the tirst
sample In which the limit was exceeded;

(4) Graph of the 1-131 concentratIon and one other radlotodine isotope
concentration In microcurles per gram as a function of tine for the
duration of the specific activty above steady-state leval; and

(5) The time duration when the specific activity of the primary coolant
exceeded the radilolodine limit.

6.9.1.5 DEELtC

WATERFORD - UNIT 3 6-17a AMENDMENT NO. &, 44. -
J
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Insert 8

STEAM GENERATOR TUBE SURVEILLANCE REPORT

6.9.1.5 A report shall be submitted within 180 days after the initial entry into Hot Shutdown following
completion of an inspection performed in accordance with the Specification 6.5.9, Steam Generator
(SG) Program. The report shall include:

a. The scope of inspections performed on each SG,

b. Active degradation mechanisms found,

c. Nondestructive examination techniques utilized for each degradation mechanism,

d. Location, orientation (if linear), and measured sizes (if available) of service induced indications,

e. Number of tubes plugged or repaired during the inspection outage for each active degradation
mechanism,

f. Total number and percentage of tubes plugged or repaired to date,

g. The results of condition monitoring, including the results of tube pulls and in-situ testing,

h. The effective plugging percentage for all plugging and tube repairs in each SG, and

i. Repair method utilized and the number of tubes repaired by each repair method.
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REACTOR COOLANT SYSTEM

BASES

SAFETY VALVES (Continued)

valves are OPERABLE, an operating shutdown cooling loop, connected lo the RCS.
provides overpressure relief capability and will prevent RCS overpressurization.
In addition, the overpressure protection system provides a diverse means of
protection against RCS overpressurization at low temperatures.

During operation, all pressurizer code safety valves must be OPERABLE to
prevent the RCS from being pressurized above Its safety limit of 2750 psia.
The combined relief capacity of these valves is sufficient to limit the system
pressure to within Its Safety Limit of 2750 psia following a complete loss of
turbine generator load while operating at RATED THERMAL POWER and assuming no
reactor trip until the first Reactor Protective System trip setpoint (Pressurizer
Pressure-High) is reached and also assuming no operation of the steam dump valves.

Demonstraton of the safety valves' lift settings will occur only during
reactor shutdown and will be performed in accordance with the provisions of
Section Xi of the ASME Boiler and Pressure Vessel Code.

*3/4 4.3 PRESSURIZER

An OPERABLE pressurizer provides pressure control for the Reactor Coolant
System during operations with both forced reactor coolant flow and with natural
circulation flow. The minimum water level in the pressurizer assures the
pressurizer heaters, which are required to achieve ard maintain pressure con-
trol, remain covered with water to prevent failure, which could occur if the
heaters were energized while uncovered. The maximum water level In the pres-
surizer ensures that this parameter Is maintained within the envelope of
operation assumed In the safety analysis. The maximum water level also ensures
that the RCS is not a hydraulically solid system and that a steam bubble will
be provided to accommodate pressure surges during operation. The steam bubble
also protects the pressurizer code safety valves against water relief. The
requirement to verify that on an SIAS test signal the pressurizer heaters are
automatically shed from the emergency power sources Is to ensure that the non-
Class 1 E heaters do not reduce the reliability of or overload the emergency
power source. The requirement that a minimum number of pressurizer heaters be
OPERABLE enhances the capability to control Reactor Coolant System pressure
and establish and maintain natural circulation.

The auxiliary pressurizer spray Is used to depressurize the RCS by cooling
the pressurizer steam space. The auxiliary pressurizer spray is used during
those periods when normal pressurizer spray Is not available, such as the later
stages of a normal RCS cooldown. The auxiliary pressurizer spray also distri-
butes boron to the pressurizer when normal pressurizer spray Is not available.

The auxiliary pressurizer spray Is used, In conjunction with the throttling
of the HPSI pumps. during the recovery from a steam generator tube rupture acci-
dent. The auxiliary pressurizer spray is also used during a natural circu!ation
cooldown as a safety related means of RCS depressurization to achieve shutdown
cooling system initiation conditions and subsequent COLD SHUTDOWN per the require-
ments of Branch Technical Position (RSB) 5-1.

1V J. I r 0 t
o .is ronrfb o" * C w ll...'of this p no fth!CS wilt

WATERFORD - UNIT 3 B 3t44-2 Amendment Nook2!
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REACTOR COOLANT SSE

STEAMS GENERAT0_0(Qontinued) H

based an a mTpeification of Regulatory Guys 1.83, Revisiorl/ Inservice/
inspection grsteam generator tubing Is sential In orde maIntain/
surveillarf of the conditions of the I es In the event Sat 2theare Is//
evideng of mechanical damag~eo rogressive degradatiion due to design, //
man fcturing errors, olr Inse rviscoditions, that Ied tio corrosion.//
In cei inspection of steam Kerator tubing aoprovides a means of//
,faracterizing the nature a cause of any tu wdecgradation so that ortv/

measures can be taken. ///
* IORN 04t243, Ch 38 //

The plant Is e fcted to be opefc ina nner suchtIhat~ scndary /
coolant will be malo51ed within thos~hmsr limits found to Ihut in/
negligible cronof thesamgrto t ubs If the seconpfr coolant/
chemistry irs rnlosrmalnotaineed$ witmhl hse limits, localized crr in may/
likely result r'stress corrosion packing. The extent of cra bIng during/
plant o eaton would be lim36d by the limitation of stea Magencrator tube //
leaktag etween the prm' cOlent system and the Kcondary coolant sy tm
(prirr-t-secondary Ceka l 75 gallons per d ~r steam gencrato )Cracks/ l
hewn a primary-to-s~p nda~ry leakage less thanti limit during opera fin Vill have/
Zs dequate margIgpl safety to withstand the wasimposed durinyra/
oeration and by pbstuiated accidents Opep,1n~g plants have demntae

that primary-to-Ascondary leakage of 7i5 ons per day per sleagerto can readily/|
be detected Yradiation monitors of ste~f generator blowdov, Leakage In/v
excess of if 75 gallon per day limit I pecification 3.4.15. 2,X require plant/A
shutdow and an unscheduled I s~in, during which I lieakage tubes will be loce
and pl ged or repaired.

1243, CA 30)

/ Wastage-type dectir ulkly with popgcmistry treatment of w
Scnary coolant. Howvf evni eets'e eeo nsr ite

/wil be found during sche~e isrk ta enator tube examinatio./
Plugging or sleeving w)~e required for all tug witimperfections //
exceeding the pf gg'g or repair limit as dnd in Surveillance Requ mnt/
4.4,4.4. Delectlive,tie may be repaelob sleeving in accordan ~th CENS /
Report CEN-60> "~aterford 3 Stear(Gtnerator Tube Repair Wng Leak Tight
Sleeves,' Re jin 00-P. dated bewier 1992. Steam gen!ro tube /
inspections operating plants hay demonstrated Ih capai3t to reliably//
detect d fdation that has pen raed 20% of the original)6fbe wall /-
thi cknes£ Sleeved tubes wil e included In the periodic tfbe inspcin
for tt nsrvice Inspecti nprgram,

/ Whenever Is glso any steam gene r tubing insee inpction/
/f/all Into Category Cotese results will b ro )tlyreportedu oth

Commission pursnto Specification 6.9.1 pothe reupjno plant/
operation. ulae will be considerdteh Cornmissn on a case-by-case /
basis andm feuti a reqiuiremnent frnls.s labo aory examinations, /
tests, addta ecycrrent Inspectisn esos the Technical/
Specifictos ifncsary. ///

AMENDMENT NO. 2iF- 44-,
WATERFORD - UNIT 3 B 314 4-3 CH-ANGE NO. 9
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REACTOR COOLANT SYSTEM.

BASES (continued)

Monitoring Containment Sump In-Leakage Flow

During automatic operation of the containment sump pumps (after a containment sump pump
has operated), the flow calculation performed by the plant monitoring computer based on a level
change will no longer be accurate since the level in the sump will be lowering. A 20 minute time
period has been conservatively determined based on engineering calculations for this equipment
operation. In addition, upon reboot of the plant monitoring computer, a period of 10 minutes is
required for the leak rate calculation to become available. It has been determined these time
periods (independent or combined) of calculation sump in-leakage flow Inaccuracies, the
instrumentation remains adequate to detect a leakage rate, or its equivalent, of one gpm in less
than one hour; therefore, the containment sump level instrumentation and the corresponding flow
calculation is considered to remain operable.

References

1I 10 CFR 50, Appendix A, Section IV, GDC 30.
2. Regulatory Guide 1 A5, Revision 0, dated May 1973.
3. UFSAR, Sections 5.2.5 and 12.3.
* *DRN 04- 225. Ch. 3)

314.4.5.2 OPERATIONAL LEAKAGE

Industry experience has shown that while a limited amount of leakage is expected from
RCS, the unidentified portion of this leakage can be reduced to a threshold value of less than I
gpm. This threshold value is sufficiently low to ensure early detection of additional leakage.

The 10 gpm IDENTIFIED LEAKAGE limitation provides allowances for a limited amount
of leakage from known sources whose presence will not Interfere with the detection of
UNIDENTIFIED LEAKAGE by the leakage detection systems.

The Surveillance Requirements for RCS pressure isolation valves provide added
assurance of valve integrity thereby reducing the probability of gross valve failure and
consequent intersystem LOCA. Leakage from the RCS pressure Isolation valves is IDENTIFIED
LEAKAGE and will be considered as a portion of the allowable limit.
* tORN O-1243, Ch. 38)

The 75 gallon per day (gpd) per steam generator tube leakage limit ensures that the
radiological consequences, including that from tube leakage, will be limited to the 1OCFR50.67
limits for offsite dose and within the limits of General Design Criterion 19 for control room dose.
For those analyzed events that do not result in faulted steam generators, greater than or equal to
75 gpd primary-to-secondary leakage per steam generator is assumed in the analysis. For those
analyzed events that result in a faulted steam generator (e.g., MSLB), 540 gpd primary-to-
secondary leakage is assumed through the faulted steam generator while greater than or equal
to 75 gpd primary-to-secondary leakage is assumed through the intact steam generator:
\ * (RN 04-1243. Ch. 38)

WATERFORD - UNIT 3 B 314 4-4e CHANGE NO. -33, St,
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Insert B-1

BackQround

Steam generator (SG) tubes are small diameter, thin walled tubes that carry primary coolant
through the primary to secondary heat exchangers. Steam generator tubes are an integral part
of the reactor coolant pressure boundary (RCPB) and, as such, are relied on to maintain the
primary system's pressure and inventory.

SG tube integrity means that the tubes are capable of performing their intended RCPB safety
function consistent with the licensing basis, including applicable regulatory requirements.
Steam generator tubing is subject to a variety of degradation mechanisms. Steam generator
tubes may experience tube degradation related to corrosion phenomena, such as wastage,
pitting, intergranular attack, and stress corrosion cracking, along with other mechanically
induced phenomena such as denting and wear. These degradation mechanisms can impair
tube integrity if they are not managed effectively. The SG performance criteria are used to
manage SG tube degradation.

Specification 6.5.9, 'Steam Generator Program," requires that a program be established and
implemented to ensure that SG tube integrity is maintained. Pursuant to Specification 6.5.9,
tube integrity is maintained when the SG performance criteria are met. There are three SG
performance criteria: structural integrity, accident induced leakage, and operational leakage.
The SG performance criteria are described in Specification 6.5.9. Meeting the SG performance
criteria provides reasonable assurance of maintaining tube integrity at normal and accident
conditions. The processes used to meet the SG performance criteria are defined by NEI 97-06,
Steam Generator Program Guidelines (Reference 1).

Safety Analysis

The Steam Generator Tube Rupture (SGTR) accident is the limiting design basis event for SG tubes
and avoiding a SGTR is the basis for this Specification. The analysis of a SGTR event is based on
the leakage rate associated with a double-ended rupture of a single tube. The accident analysis for a
SGTR assumes a Loss of Offsite Power with subsequent releases to the atmosphere via Main Steam
Safety Valves and Atmospheric Dump Valves.

The analysis for design basis accidents and transients other than a SGTR assume the SG tubes
retain their structural integrity (i.e., they are assumed not to rupture.) For those analyzed events
that do not result in faulted steam generators, greater than or equal to 75 gpd primary to
secondary leakage per steam generator is assumed in the analysis. For those analyzed events
that result in a faulted steam generator (e.g., MSLB), 540 gpd primary to secondary leakage is
assumed through the faulted steam generator while greater than or equal to 75 gpd primary to
secondary leakage is assumed through the intact steam generator.

For accidents that do not involve fuel damage, the primary coolant activity level is assumed to
be equal to the LCO 3.4.7 RCS Specific Activity limits. For accidents that assume fuel damage,
the primary coolant activity is a function of the amount of activity released from the damaged
fuel. The dose consequences of these events are within the limits of GDC 19 and 10 CFR
50.67. Steam generator tube integrity satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).
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Limiting Condition for Operation

The LCO requires that SG tube integrity be maintained. The LCO also requires that all SG
tubes that satisfy the repair criteria be plugged or repaired in accordance with the Steam
Generator Program. During a SG inspection, any inspected tube that satisfies the Steam
Generator Program repair criteria is repaired or removed from service by plugging. If a tube
was determined to satisfy the repair criteria but was not plugged [or repaired], the tube may still
have tube integrity. In the context of this Specification, a SG tube is defined as the entire length
of the tube, including the tube wall and any repairs made to it, between the tube-to-tubesheet
weld at the tube inlet and the tube-to-tubesheet weld at the tube outlet. The tube-to-tubesheet
weld is not considered part of the tube.

A SG tube has tube integrity when it satisfies the SG performance criteria. The SG
performance criteria are defined in Specification 6.5.9, Steam Generator Program, and describe
acceptable SG tube performance. The Steam Generator Program also provides the evaluation
process for determining conformance with the SG performance criteria.

There are three SG performance criteria: structural integrity, accident induced leakage, and
operational leakage. Failure to meet any one of these criteria is considered failure to meet the
LCO.

* The structural integrity performance criterion provides a margin of safety against tube burst
or collapse under normal and accident conditions, and ensures structural integrity of the SG
tubes under all anticipated transients included in the design specification. Tube burst is
defined as, 'The gross structural failure of the tube wall. The condition typically corresponds
to an unstable opening displacement (e.g., opening area increased in response to constant
pressure) accompanied by ductile (plastic) tearing of the tube material at the ends of the
degradation." Tube collapse is defined as, "For the load displacement curve for a given
structure, collapse occurs at the top of the load versus displacement curve where the slope
of the curve becomes zero." The structural integrity performance criterion provides guidance
on assessing loads that significantly affect burst or collapse. In that context, the term
"significantly" is defined as 'An accident loading condition other than differential pressure is
considered significant when the addition of such loads in the assessment of the structural
integrity performance criterion could cause a lower structural limit or limiting burst/collapse
condition to be established." For tube integrity evaluations, except for circumferential
degradation, axial thermal loads are classified as secondary loads. For circumferential
degradation, the classification of axial thermal loads as primary or secondary loads will be
evaluated on a case-by-case basis. The division between primary and secondary
classifications will be based on detailed analysis and/or testing.

Structural integrity requires that the primary membrane stress intensity in a tube not exceed
the yield strength for all ASME Code, Section 111, Service Level A (normal operating
conditions) and Service Level B (upset or abnormal conditions) transients included in the
design specification. This includes safety factors and applicable design basis loads based
on ASME Code, Section 111, Subsection NB.

* The accident induced leakage performance criterion ensures that the primary to secondary
leakage caused by a design basis accident, other than a SGTR, is within the accident
analysis assumptions. The accident analysis assumes that accident induced leakage does
not exceed 540 gpd through any one SG. The accident induced leakage rate includes any
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primary to secondary leakage existing prior to the accident in addition to primary to
secondary leakage induced during the accident.

The operational leakage performance criterion provides an observable indication of SG tube
conditions during plant operation. The limit on operational leakage is contained in LCO
3.4.5.2, RCS Operational leakage, and limits primary to secondary leakage through any one
SG to < 75 gallons per day per SG.

Actions

The Actions are modified by a Note clarifying that the Actions may be entered independently for
each SG tube. This is acceptable because the Actions provide appropriate compensatory
actions for each affected SG tube. Complying with the Actions may allow for continued
operations, and subsequent affected SG tubes are governed by subsequent application of
associated Actions.

Action ua." applies if it is discovered that one or more SG tubes examined in an inservice
inspection satisfy the tube repair criteria but were not plugged or repaired in accordance with
the Steam GeneratorPrdgram as required by SR 4.4.4.2. An evaluation of SG tube integrity of
the affected tube(s) must be made. Steam generator tube integrity is based on meeting the SG
performance criteria described in the Steam Generator Program. The SG repair criteria define
limits on SG tube degradation that allow for flaw growth between inspections while still providing
assurance that the SG performance criteria will continue to be met. In order to determine if a
SG tube that should have been plugged or repaired has tube integrity, an evaluation must be
completed that demonstrates that the SG performance criteria will continue to be met until the
next refueling outage or SG tube inspection. The tube integrity determination is based on the
estimated condition of the tube at the time the situation is discovered and the estimated growth
of the degradation prior to the next SG tube inspection. If it is determined that tube integrity is
not being maintained, Action ub." applies.

An allowed outage time of 7 days is sufficient to complete the evaluation while minimizing the
risk of plant operation with a SG tube that may not have tube integrity. If the evaluation
determines that the affected tube(s) have tube integrity, Action a.2 allowvs plant operation to
continue until the next refueling outage or SG inspection provided the inspection interval
continues to be supported by an operational assessment that reflects the affected tubes.
However, the affected tube(s) must be plugged or repaired prior to entering HOT SHUTDOWN
following the next refueling outage or SG inspection. This time period is acceptable since
operation until the next inspection is supported by the operational assessment.

Action "b" applies if the actions and associated allowed outage time of Action "a." are not met or
if SG tube integrity is not being maintained, the reactor must be brought to HOT STANDBY
within the next 6 hours and COLD SHUTDOWN within the following 30 hours. The allowed
outage time are reasonable, based on operating experience, to reach the desired plant
conditions from full power conditions in an orderly manner and without challenging plant
systems.
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Surveillance Requirements

During shutdown periods the SGs are inspected as required by SR 4.4.4.1 and the Steam
Generator Program. NEI 97-06, Steam GeneratorProgram Guidelines (Reference 1), and its
referenced EPRI Guidelines, establish the content of the Steam Generator Program. Use of the
Steam Generator Program ensures that the inspection is appropriate and consistent with
accepted industry practices.

During SG inspections a condition monitoring assessment of the SG tubes is performed. The
condition monitoring assessment determines the "as found" condition of the SG tubes. The
purpose of the condition monitoring assessment is to ensure that the SG performance criteria
have been met for the previous operating period.

The Steam Generator Program determines the scope of the inspection and the methods used to
determine whether the tubes contain flaws satisfying the tube repair criteria. Inspection scope
(i.e., which tubes or areas of tubing within the SG are to be inspected) is a function of existing
and potential degradation locations. The Steam Generator Program also specifies the
inspection methods to be used to find potential degradation. Inspection methods are a function
of degradation morphology, non-destructive examination (NDE) technique capabilities, and
inspection locations.

The Steam GeneratorProgram defines the frequency of SR 4.4.4.1. The frequency is
determined by the operational assessment and other limits in the SG examination guidelines
(Reference 6). The Steam GeneratorProgram uses information on existing degradations and
growth rates to determine an inspection frequency that provides reasonable assurance that the
tubing will meet the SG performance criteria at the next scheduled inspection. In addition,
Specification 6.5.9 contains prescriptive requirements concerning inspection intervals to provide
added assurance that the SG performance criteria will be met between scheduled inspections.

As required by SR 4.4.4.2 any inspected tube that satisfies the Steam Generator Program repair
criteria is repaired or removed from service by plugging. The tube repair criteria delineated in
Specification 6.5.9 are intended to ensure that tubes accepted for continued service satisfy the
SG performance criteria with allowance for error in the flaw size measurement and for future
flaw growth. In addition, the tube repair criteria, in conjunction with other elements of the Steam
Generator Program, ensure that the SG performance criteria will continue to be met until the
next inspection of the subject tube(s). Reference 1 provides guidance for performing
operational assessments to verify that the tubes remaining in service will continue to meet the
SG performance criteria.

Steam generator tube repairs are only performed using approved repair methods as described
in the Steam GeneratorProgram. Defective tubes may be repaired by sleeving in accordance
with CENS Report CEN-605-P, Waterford 3 Steam Generator Tube Repair Using Leak Tight
Sleeves, Revision 00-P, dated December 1992. The frequency of prior to entering HOT
SHUTDOWN following a SG inspection ensures that the Surveillance has been completed and
all tubes meeting the repair criteria are plugged or repaired prior to subjecting the SG tubes to
significant primary to secondary pressure differential.

REFERENCES
1. NEI 97-06, "Steam Generator Program Guidelines."

2. 10 CFR 50 Appendix A, GDC 19.
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3. 10 CFR 50.67.

4. ASME Boiler and Pressure Vessel Code, Section 1I1, Subsection NB.

5. Draft Regulatory Guide 1.121, uBasis for Plugging Degraded Steam GeneratorTubes,"
August 1976.

6. EPRI, 'Pressurized Water Reactor Steam Generator Examination Guidelines."

Insert B-2

The primary to secondary leakage limit is based on the operational leakage performance
criterion in NEI 97-06, Steam Generator Program Guidelines.
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List of Regulatory Commitments

The following table identifies those actions committed to by Entergy in this document. Any other
statements in this submittal are provided for information purposes and are not considered to be
regulatory commitments.

TYPE
(Check one) SCHEDULED

ONE- CONT COMPLETION DATE (If
COMMITMENT TIME COMPL Required)

ACTION

The revised TS requirements under TSTF X Prior to
449, Revision 4 require those loads that implementation of the
significantly affect burst or collapse be license amendment
determined and assessed in combination
with the loads due to pressure with a safety
factor of 1.2 on the combined primary loads
and 1.0 on axial secondary loads. These
loads, as well as the other analyses to
support a 40% plugging limit, will be
analyzed for the Waterford-3 SG licensing
basis. These analyses will be performed
and documented under the requirements of
10 CFR 50.59.


