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U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
One White Flint North
11555 Rockville Pike
Rockville, MD 20852

South Texas Project
Units 1 and 2

Docket No. STN 50498 and STN 50499
License Amendment Request -

Revision to Proposed Amendment to Technical Specifications for Steam Generators

Reference: Letter, T. J. Jordan to NRC Document Control Desk, "License Amendment
Request - Proposed Amendment to Technical Specifications for Steam
Generators," dated August 12,2004 (NOC-AE-04001765)

STP Nuclear Operating Company (STPNOC) hereby submits a revision to the referenced letter
as a result of a conference call with the NRC staff on September 22, 2004. Attachment 1 to this
letter addresses a request for additional information; Attachment 2 provides the revised
evaluation; Attachment 3 provides the revised Technical Specification pages; and Attachment 4
provides the revised Bases pages (for information only). All revisions are marked with heavy
change bars. This submittal supercedes the referenced letter in its entirety.

The Plant Operations Review Committee has recommended approval of this revised license
amendment request and STPNOC has notified the State of Texas in accordance with 10 CFR
50.91(b).

STPNOC requests approval of the proposed change by November 1, 2004 to allow timely
decisions regarding the scope of refueling outage 1RE12. If SG tube inspections are required for
1RE12, the level 3 schedule will have to be revised significantly and the contract award process
will have to be expedited.

There are no new commitments in this letter.

STI: 31793861
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If there are any questions regarding this revision to the proposed license amendment, please
contact John Conly, at (361) 972-7336 or me at (361) 972-7902.

I declare under penalty of perjury that the foregoing is true and correct.

Executed on October 5, 2004

Vice President,
Engineering & Technical Services

jtc

Attachments:

1. Response to Request for Additional Information
2. Revised Licensee's Evaluation
3. Revised Technical Specification Pages (Marked Up)
4. Revised Bases Pages (For Information Only)
5. Steam Generator Design Information
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cc:

(paper copy) (electronic copy)

Bruce S. Mallett
Regional Administrator, Region IV
U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 400
Arlington, Texas 76011-8064

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
One White Flint North
11555 Rockville Pike
Rockville,MD 20852

Richard A. Ratliff
Bureau of Radiation Control
Texas Department of State Health Services
1100 West 49th Street
Austin, TX 78756-3189

A. H. Gutternan, Esquire
Morgan, Lewis & Bockius LLP

L. D. Blaylock
City Public Service

David H. Jaffe
U. S. Nuclear Regulatory Commission

R. L. Balcom
Texas Genco, LP

C. A. Johnson
AEP Texas Central Company

Jon C. Wood
Matthews & Branscomb

Jeffrey Cruz
U. S. Nuclear Regulatory Commission
P. 0. Box 289, Mail Code: MN1 16
Wadsworth, TX 77483

C. M. Canady
City of Austin
Electric Utility Department
721 Barton Springs Road
Austin, TX 78704
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Request for Additional Information

NRC Staff Conference Call on September 22, 2004

1. Please confirm that there is no contradiction between the following sentences:

Att 3, page 2/12

Att 3, page 8/12

Att 3, page 9/12

"The steam generator tube rupture (SGTR) accident is the
limiting design basis event for SG tubes and avoiding an SGTR is
the basis for this Specification."

"Primary-to-secondary leakage is a factor in the dose releases
outside contaimnent resulting from a steam line break (SLB)
accident. To a lesser extent, other accidents or transients involve
secondary steam release to the atmosphere, such as a steam
generator tube rupture (SGTR)"

"The SLB is more limiting for primary-to-secondary leakage."

Response:

The primary-to-secondary rupture flow from an SGTR accident is the dominant release path for a
SGTR accident and is used to determine the offsite dose consequences for the accident. The SGTR
constitutes the limiting accident regarding SG tube integrity. However, in this accident, and in other
accidents involving a steam release from the secondary side, an additional amount of operational
primary-to-secondary leakage is assumed. The primary example of this is the main steam line break
(MSLB). While the additional primary-to-secondary leakage is almost negligible in a SGTR
accident, it is the major release source for a MSLB.

The rupture flow is dominant in the SGTR accident. The allowable operational primary-to-
secondary leakage is determined by the consequences of the MSLB analysis. The two values and the
statements made on pages 2/12, 8/12, and 9/12 are not mutually exclusive or contradictory.

2. Regarding the following sentence from Attachment 3, page 8/12:

"The safety analysis for an event resulting in steam discharge to the atmosphere assumes that
primary-to-secondary leakage from all steam generators is 1 gpm as a result of accident induced
conditions."

What temperature is assumed for the 1 gpm? Does the computer program convert the temperature?

Response:

The primary-to-secondary leakage is assumed to be I gpm at cold conditions (8.33 Ibm/cu fit). This
is used in a hand calculation of source terms that are inputs to a computer program.
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LICENSEE'S EVALUATION

1.0 DESCRIPTION

This letter is a request to amend Operating Licenses NPF-76 and NPF-80 for South Texas
Project (STP) Units 1 and 2. The proposed change is based on draft Technical Specification
Task Force (TSTF) Improved Standard Technical Specifications Change Traveler TSTF-449,
Rev. 2. The change will implement guidance for the industry initiative on NEI 97-06, "Steam
Generator Programn Guidelines."

STP Nuclear Operating Company (STPNOC) requests approval of the proposed change by
November 1, 2004 to allow timely decisions regarding the scope of refueling outage lRE12.
If SG tube inspections are required for 1RE12, the level 3 schedule will have to be revised
significantly and the contract award process will have to be expedited.

2.0 PROPOSED CHANGE

The proposed change will:

Replace Technical Specification (TS) 3/4.4.5, "Steam Generators" with 3/4.4.5, "Steam
Generator Tube Integrity"

The proposed change replaces the detail of 3/4.4.5 with one action requiring that steam generator
(SG) tube integrity be maintained and that each SG tube that satisfies the repair criterion be
plugged in accordance with the Steam Generator Program. The detail of the replaced TS 3/4.4.5
is provided in the Steam Generator Program document.

* Revise TS 3/4.4.6.2, "Reactor Coolant System Operational Leakage"

The limit of 150 gpd primary-to-secondary leakage through any one SG had already been
implemented in the TS after approval by the NRC in September 1997. The existing allowance of
4 hours to reduce primary-to-secondary leakage before having to shut down is eliminated.
Primary-to-secondary leakage will be determined by monitoring or analyzing secondary coolant
activity levels.

* Add TS 6.8.3.o, "Stearn Generator Program"

The proposed change adds a new TS requiring a Steam Generator Program to be established and
implemented to ensure that SG tube integrity is maintained, and to describe SG condition
monitoring, performance criteria, and inspection intervals.
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* Add TS 6.9.1.7, "Steam Generator Tube Inspection Report"

The proposed change adds a new TS stating the requirements for and contents of the SG tube
inspection report. The TS requires a report within 180 days of initial entry into Mode 4
following a steam generator inspection.

3.0 BACKGROUND

The SG tubes in pressurized water reactors (PWRs) 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 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 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 throughwall SG tube repair
criteria (e.g., > 40 %) that has historically been incorporated into most 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 throughwall depth
criterion was 360° 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 throughwall criterion for
all forms of degradation or obtain NRC 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." 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:



NOC-AE-04001794
Attachment 2
Page 3 of 26

* improved scope and methods for SG inspection,

* industry incentive to continue to improve inspection methods, and

* development of repair criteria based on appropriate NDE parameters.

As a result, the assurance of SG tube integrity is improved and unnecessary conservatism is
eliminated.

Over the course of this effort, the SGMP has developed a series of EPRI guidelines that define
the elements of a successful Steam Generator 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 (Ref 1), tie the entire Steam Generator Program
together, while defining a comprehensive, performance-based approach to managing SG
performance.

The NRC pursued resolution of SG performance issues in parallel with the industry efforts. In
December 1998, the NRC staff acknowledged that the Steam Generator Program described by
NEI 97-06 and its referenced EPRI Guidelines provides an acceptable starting point to use in the
resolution of differences between it and the staff's 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 or their method of operation. In
addition, the proposed changes do not require any change to the primary coolant chemistry
controls because STP currently follows the Primary Water Chemistry Guideline (Ref 6). The
primary coolant activity limit and its assumptions are not affected by the proposed changes to the
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TS. 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.

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. The analysis of an SGTR event assumes a bounding
primary-to-secondary leakage rate equal to the operational leakage rate limits in the licensing
basis plus the leakage rate associated with a double-ended rupture of a single tube.

For design basis accidents such as main steam line break (MSLB), rod ejection, and reactor
coolant pump locked rotor, the SG tubes are assumed to retain their structural integrity (i.e., they
are assumed not to rupture). At STP, these analyses assume that the total primary-to-secondary
leakage is I gpm. For accidents that do not involve fuel damage, the reactor coolant activity
levels are at the TS values. For accidents that involve fuel damage, the primary coolant activity
values are a function of the amount of activity released from the damaged fuel.

The current TS RCS operational leakage limit of 150 gpd primary-to-secondary leakage through
any one SG is based on operating experience as an indication of one or more tube leaks. This
leakage limit provides an effective measure for minimizing the frequency of steam generator
tube rupture prior to plant shutdown.

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 TS for operational leakage and for dose equivalent I-131 in primary
coolant to ensure the plant is operated within its analyzed condition.

The other proposed TS changes are in general a significant improvement over current
requirements. They replace an outdated prescriptive TS with one that references Steam
Generator Program requirements, which 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 required by current TS. As a result, these proposed changes will result in
added assurance of the function and integrity of SG tubes.

The following table and sections describe in detail and provide the technical justification for the
proposed changes. Note that many of the requirements discussed in the following sections are
part of the Steam Generator Program and are not specifically included in the TS.
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Condition or Requirement Current Licensing Basis Location - Proposed Change Section

Operational primary-to-secondary < 150 gpd through any one SG No change; this is already a requirement 1
leakage in TS 3.4.6.2

RCS primary-to-secondary Reduce leakage to within limits in 4 hours or be in TS 3.4.6.2a - delete the 4-hour period 2
leakage through any one SG not Hot Standby within 6 hours and in Cold Shutdown to reduce leakage. Revise Action
within limits within the next 30 hours 3.4.6.2a to require shutdown if primary-

to-secondary leakage is not within the
limit.

RCS leakage determined by water Primary-to-secondary leakage is determined by Add Notes to TS 4.4.6.2.1 c. regarding 3
inventory balance (TS 4.4.6.2.lc) water inventory balance. performance of water inventory balance

every 72 hours:

1. Not required to be performed until
12 hours after establishment of steady
state operation.

2. Not applicable to primary-to-
secondary leakage.

SG tube integrity verification Add TS 4.4.6.2.3 and add a Note: 4

1. Not required to be performed until
12 hours after establishment of steady
state operation.
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Condition or Requirement Current Licensing Basis Location - Proposed Change Section

Frequency of tube integrity 6 to 40 months depending on SG category defined TS 3.4.5 - revise to require surveillance 5
verification by previous inspection results frequency in accordance with

TS 6.8.3.o. Frequency adopted from
TSTF-449, Rev. 2 for Alloy 690TT.

Steam Generator Program - establishes
maximum inspection intervals

Tube sample selection Based on SG category, industry experience, Steam Generator Program and 6
random selection, existing indications, and results implementing procedures - dependent
of the initial sample set. The minimum is 3% on pre-outage evaluation of actual
times the number of SGs at the plant. degradation locations and mechanisms,

and operating experience; 20% of all
tubes as a minimum.

Inspection techniques Not specified TS 3.4.5 requires that tube integrity be 7
verified in accordance with the Steam
Generator Program.

Steam Generator Program and
implementing procedures - establish
requirements for qualifying NDE
techniques. Require use of qualified
techniques in SG inspections. Require a
pre-outage evaluation of potential tube
degradation morphologies and
locations, and identification of NDE
techniques capable of finding the
degradation.
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Condition or Requirement Current Licensing Basis Location - Proposed Change Section

Inspection scope Hot leg point of entry to (typically) the first Steam Generator Program 8
support plate on the cold leg side of the U-bend implementing procedures - inspection

scope is defined by the degradation
assessment that considers existing and
potential degradation morphologies and
locations. Explicitly requires
consideration of entire length of tube
from tubesheet weld to tubesheet weld.

Performance criteria RCS operational leakage < 150 gpd through any TS 3.4.6.2: RCS operational leakage 9
one SG < 150 gpd through any one SG

No criteria specified for structural integrity or TS 3.4.5 requires that tube integrity be
accident induced leakage maintained.

TS 6.8.3.o - defines structural integrity
and accident induced leakage
performance criteria which are
dependent on design basis limits.
Provides for condition monitoring
assessment to verify compliance.

Repair criteria Plug tubes with imperfections extending >40% TS 6.8.3.o: criteria unchanged. 10
throughwall and alternate criteria approved by the
NRC and throughwall depth-based criteria for
repair techniques approved by the NRC
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Condition or Requirement Current Licensing Basis Location - Proposed Change Section

Actions Performance Criteria not defined. Primary-to- TS 3.4.5 and TS 3.4.6.2 contain 11
secondary leakage limit and actions included in the primary-to-secondary leakage limit, SG
TS. tube integrity requirements, and actions

required upon failure to meet
Plug tubes satisfying repair criteria. performance criteria.

Plug tubes satisfying repair criteria

Repair methods Methods except plugging require previous TS 6.8.3.o: requirements unchanged 12
approval by the NRC. Approved methods are
listed in the TS (none at STP).

Reporting requirements Plugging and repair report required 15 days after CFR - serious SG tube degradation (i.e., 13
each inservice inspection; 12 month report tubing fails to meet the structural
documenting inspection results; and reports in integrity or accident induced leakage
accordance with 10 CFR 50.72 when the criteria) requires reporting in
inspection results fall into category C-3. accordance with 10 CFR 50.72 and

50.73.

TS 6.9.1.7 - 180 days after initial entry
into Mode 4 after performing SG
inspection

Definitions of SG tenninology TS 1.0, "Definitions," did not address SG program TS 6.8.3.o, TS Bases, Steam Generator 14
issues. Program procedures - include SG

program terminology applicable only to
SGs

I
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Section I - Operational Leakage

The existing primary-to-secondary leakage limit is <150 gallons per day through any one SG.
This leakage rate limit provides an effective measure for minimizing the frequency of steam
generator tube rupture at normal operating and faulted conditions. 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 100 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 "have an extremely low probability of abnormal leakage, of rapidly propagating to
failure, and of gross rupture." The Steam Generator Program uses the EPRI Primary-to-
Secondary Leak Guideline (Ref. 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), but a Note has been added to state that the surveillance
need not be performed until 12 hours after establishment of steady state operation.

Section 2 - Operational Leakage Actions

If primary-to-secondary leakage exceeds 150 gallons per day through any one SG, a plant
shutdown must be commenced. Mode 3 must be achieved within 6 hours and Mode 5 within the
next 30 hours. The existing TS allow 4 hours to reduce primary-to-secondary leakage to less
than the limit. The proposed change 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 TS that is significantly more conservative than the existing
RCS operational leakage specification. This change is consistent with the Steam Generator
Program.

Section 3 - RCS Operational leakage Determined by Water Inventorv Balance

The proposed change adds a Note to TS 4.4.6.2.1 c 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 150 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 Integritv Verification

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

Primary-to-secondary leakage is determined through the analysis of secondary coolant activity
levels. At low power, primary and secondary coolant activity is sufficiently low that an accurate
determination of primary-to-secondary leakage may be difficult. Immediately after shutdown,
some of the short-lived isotopes are usually at sufficient levels to monitor for leakage by normal
power operational means as long as other plant conditions allow the measurement. During
startup, especially after a long outage, there are no short-lived isotopes in either the primary or
secondary system. This limits measurement of the leakage to chemical or long-lived
radiochemical means. Because of these effects, an accurate primary-to-secondary leakage
measurement is highly dependent upon plant conditions and may not be obtainable prior to
reactor criticality (e.g., Modes I and 2). Leakage verification is provided by chemistry
procedures that provide alternate means of calculating and confirming primary-to-secondary
leakage is less than or equal to 150 gpd through any one SG.

The surveillance frequency is unchanged. Determination of the primary-to-secondary leakage is
required every 72 hours. The Surveillance Requirement is modified by a Note stating the
requirement is not required to be performed until 12 hours after establishment of steady state
operation. The 12-hour allowance provides sufficient time to collect and process necessary data
after stable plant conditions are established. 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 Integritv

The current TS 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 TS 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 TS 6.8.3.o.

The maximum inspection interval for Alloy 690 thermally treated tubing, the type used at STP, is
"Inspect 100% of the tubes at sequential periods of 144, 108, 72, and, thereafter, 60 effective full
power months. The first sequential period shall be considered to begin after the first inservice
inspection of the SGs. In addition, inspect 50% of the tubes by the refueling outage nearest the
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midpoint of the period and the remaining 50% by the refueling outage nearest the end of the
period. No SG shall operate for more than 72 effective full power months or three refueling
outages (whichever is less) without being inspected." Even though the maximum interval for
Alloy 690 thermally treated tubing is slightly longer than allowed by current TS, it is only
applicable to SGs with advanced materials and is only achievable early in SG life, and only if the
SGs are free from active degradation. In addition, the interval must be supported by an
evaluation that shows that the performance criteria will continue to be met at the next SG
inspection. Taken in total, the proposed inspection intervals provide a larger margin of safety
than the current requirements because they are based on an engineering evaluation of the tubing
condition and potential degradation mechanisms and growth rates, not only on the previous
inspection results. As an added safety measure, the Steam Generator Program requires a
minimum sample size at each inspection that is significantly larger than that required by current
TS (20% versus 3% times the number of SGs in the plant); thus providing added assurance that
any degradation within the SGs will be detected and accounted for in establishing the inspection
interval.

The proposed maximum inspection intervals are based on the historical performance of advanced
SG tubing materials. Reference 8 shows that the performance of Alloy 600TTand Alloy 6901T
is significantly better than the performance of Alloy 600 mill annealed tubing, the material used
in SG tubing at the time that the current TS were written. There are no known instances of
cracking in Alloy 690TT tubes in either the U.S. or international SGs.

In summary, the proposed change is an improvement over the current TS. The current TS bases
inspection intervals on the results of previous inspections; it does not require an evaluation of
expected performance. The proposed TS 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 - Steam Generator Tube Sample Selection

The current TS 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 total number of active tubes in all SGs
for each unit.

The Steam Generator Program requires preparation of a degradation assessment before every SG
inspection. The degradation assessment is the key document used for planning a SG inspection,
where inspection plans and related actions are determined, documented, and communicated prior
to the outage. The degradation assessment addresses the various reactor coolant pressure
boundary components within the SG (e.g., plugs, sleeves, tubes, and components that support the
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pressure boundary). In a degradation assessment, tube sample selection is performance-based
and is dependent on actual SG conditions, plant operational experience, and industry experience
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 Guideline (Ref 2) and
EPRI Steam Generator Integrity Assessment Guideline (Ref. 3) provide guidance on degradation
assessment.

In general, the sample selection considerations required by the current TS 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 TS
requirements. In addition, the minimum sample size in the proposed requirements is larger.

Section 7 - Steam Generator Inspection Techniqlues

The Surveillance Requirements proposed in the Steam Generator Tube Integrity specification
(TS 3/4.4.5) require that tube integrity be verified in accordance with the requirements of the
Steam Generator Program. The Steam Generator Program uses the EPRI Stearn Generator
Examination Guidelines (Ref. 2) to establish requirements for qualifying NDE techniques and
maintains a list of qualified techniques and their capabilities.

The Steam Generator Program requires the performance of a degradation assessment before
every SG inspection and refers utilities to EPRI Steam Generator Examination Guidelines
(Ref 2) and EPRI Steam Generator Integrity Assessment Guidelines (Ref. 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.

The current TS contain no requirements on NDE inspection techniques. The proposed
change is an improvement over the current technical specifications that contain no similar
requirement.

Section 8 - Steam Generator Inspection Scope

The current TS include a definition of inspection that specifies the end points of the eddy
current examination of each tube. Inspection is required from the point of entry of the tube on
the hot leg side completely around the U-bend to the top support of the cold leg. 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
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(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.

The proposed change is an improvement over the current TS 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 TS. 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

* 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 rupture 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 TS 6.8.3.o. The
requirements and methodologies established to meet the performance criteria are
documented in the Steam Generator Program. The current TS 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 RCPB
integrity throughout each operating cycle.
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The structural integrity performance criterion is:
All inservice SG tubes shall retain structural integrity over the full range of
normal operating conditions (including startup, operation in the power range,
hot standby, and cooldown, and all anticipated transients included in the
design specification) and design basis accidents. This includes retaining a
safety factor of 3.0 (3AP) 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 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 or collapse during normal operation or postulated accident conditions.

Normal steady state full power operation is defined as the conditions existing during Mode 1
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 (3AP) against burst 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
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 (Ref. 3).
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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 SGs and leakage rate for an individual steam generator. Accident induced
leakage is not to exceed 1 gpm total for all four SGs in a unit.

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 100
guidelines, or the radiological limits to control room personnel imposed by
GDC-19, or other NRC approved licensing basis. As measured at

When calculating offsite doses, the safety analysis for the limiting design basis accident
assumes a total of 1 gpm primary-to-secondary leakage as an initial condition. Revision 2 of
the Standard Technical Specifications limited the amount of RCS operational leakage to 1 gpm
from all SGs, with 500 gpd from the worst generator, since the initial safety analyses assumed
that leakage under accident conditions would not exceed the limit on operational leakage.
More recent experience with degradation mechanisms involving tube cracking has revealed
that leakage under accident conditions can exceed the level of operating leakage by orders of
magnitude. The NRC has concluded (Item Number 3.4 in Attachment 1 to Reference 14) that
additional research is needed to develop an adequate methodology for fully predicting the
effects of leakage on the outcome of some accident sequences. Therefore, a separate
performance criterion was established for accident induced leakage. For STP, the total limit
for accident induced leakage is 1 gpm. Use of an increased accident induced leakage limit
approved in conjunction with alternate repair criteria (currently none are approved for STP)
would be limited to the specific criteria and type of degradation for which it was granted.

The operational leakage performance criterion is:
"The RCS operational primary-to-secondary leakage through any one steam
generator shall be limited to 150 gallons per day."

Plant shutdown will commence if primary-to-secondary leakage exceeds 150 gallons per
day (as measured at room temperature conditions) from any one SG. The operational
leakage performance criterion is documented in the Steam Generator Program and
implemented in Specification 3.4.6.2, "Reactor Coolant System Operational Leakage."

Section 1 0 - Steam Generator Repair Criteria

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

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

The surveillance requirements of the proposed Steam Generator Integrity specification
require that tubes that satisfy the tube repair criteria be plugged in accordance with approved
methods. Steam generator tubes experiencing a damage form or mechanism for which no
depth sizing capability exists are "plugged on detection" and their integrity should be
assessed.

No plant-specific ARC are currently approved for STP.

Section 11 - Actions

The RCS Operational Leakage and Steam Generator Tube Integrity specifications require STP 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 TS 3.4.6.2. 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 Generator Program 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 during a previous SG inspection. Under these
circumstances, the licensee is expected to take the actions required by 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 10 CFR 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 that the report contain
information on the performance criteria exceeded and the basis for the planned operating cycle.
The current TS only address operational leakage during operations and therefore do not include
the proposed requirement.

During Modes 5 and 6, 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.
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The proposed TS change to the actions required upon exceeding the operational leakage criterion
is conservative with respect to the current TS as explained in Section 2 above.

The current TS do not address actions required while operating if it is discovered that the
structural integrity or accident induced leakage performance criteria or repair criteria 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
plugged. A report will be submitted to the NRC in accordance with TS 6.9.1.7. The changes in
the required reports are discussed below.

Section 12 - Steam Generator Repair Methods

Repair methods are those means used to reestablish the RCPB 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 require tubes that satisfy the tube repair
criteria to be plugged in accordance with the Steam Generator Program. No repair methods
are currently listed in the STP Steam Generator Program or are proposed by this change.

Steam generator tubes experiencing a damage form or mechanism for which no depth sizing
capability exists are "plugged on detection" and their integrity is assessed. This requirement is
unchanged by the proposed TS. 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 TS.

Section 13 - Reporting Requirements

The current TS require the following reports:

* A report listing the number of tubes plugged 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 addition of TS 6.9.1.7 replaces the 15-day and the SG 12-month inspection
reports with one report required within 180 days after initial entry into Mode 4 following
inspection. The proposed report 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 licensee and NRC to focus
their attention on the more significant conditions.
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The guidance in NUREG-1022, 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 structural integrity or accident induced leakage performance criteria.
Serious SG tube degradation would be reportable in accordance with 1 0 CFR
50.72(b)(3)(ii)(A) and 10 CFR 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 (Ref. 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 Terminologv

The proposed Steam Generator Tube Integrity specification Bases explain a number of terms
that are important to the function of the Steam Generator Program. The Bases are controlled by
the STP Technical Specification Bases Control Program, which appears in the TS
Administrative Controls as TS 6.8.3.m.

The terms are described below.

1. Accident induced leakage rate means the primary-to-secondary leakage rate occurring
during postulated accidents other than a SGTR. This includes the primary-to-secondary
leakage rate existing immediately prior to the accident plus additional primary-to-
secondary leakage induced during the accident.

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 1 00 guidelines for offsite doses, or the
GDC-19 requirements for control room personnel, or other NRC approved
licensing basis.

2. The LCO section of Steam Generator Tube Integrity Bases defines 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
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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
(Ref. 9), and the historical guidance of draft Regulatory Guide 1.121 (Ref. 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 III of the ASME B&PV Code (Ref. 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.

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 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."



NOC-AE-04001794
Attachment 2
Page 20 of 26

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
cannot 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.

Conclusion:

The proposed changes will provide greater assurance of SG tube integrity than that offered by
the current TS. 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 (Ref. 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.

5.0 REGULATORY ANALYSIS

5.1 No Significant Hazards Consideration

The proposed change revises TS Sections 3/4.4.5 and 3/4.4.6.2, and adds Sections 6.8.3.o and
6.9.1.7. The proposed changes are necessary in order to implement the guidance for the industry
initiative on NEI 97-06, "Steam Generator Program Guidelines," (Ref 1).

STPNOC has evaluated whether a significant hazards consideration is involved with the
proposed generic change by focusing on the three standards set forth in 10 CFR 50.92, as
discussed below:
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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 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:

All inservice SG tubes shall retain structural integrity over the full range of
normal operating conditions (including startup, operation in the power range, hot
standby, and cooldown, and all anticipated transients included in the design
specification) and design basis accidents. This includes retaining a safety factor
of 3.0 (3AP) 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. Accident induced leakage is not to exceed I gpm total for
all four SGs in a unit.

The operational leakage performance criterion is:

"The RCS operational primary-to-secondary leakage through any one SG shall
be limited to 150 gallons per day."

An SGTR event is one of the design basis accidents analyzed as part of the plant licensing
basis. In the analysis of an SGTR event, a bounding primary-to-secondary leakage rate equal
to the operational leakage rate limits in the licensing basis plus the leakage rate associated
with a double-ended rupture of a single tube is assumed.
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For other design basis accidents such as MSLB, rod ejection, and reactor coolant pump locked
rotor, the tubes are assumed to retain their structural integrity (i.e., they are assumed not to
rupture). At STP these analyses assume that the total primary-to-secondary leakage is 1 gpm.
The accident induced leakage criterion introduced by the proposed change accounts 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 in this change to the TS 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 RCPB 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 to the TS. The program, defined by
NEI 97-06, 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 dose equivalent
I-131 in the primary coolant and the primary-to-secondary leakage rates resulting from an
accident. Therefore, limits are included in the TS for operational leakage and for dose
equivalent I-131 in primary coolant to ensure the plant is operated within its analyzed
condition. The analysis of the limiting design basis accident assumes that primary-to-
secondary leak rate after the accident is 1 gpm with no more than 500 gpd in any one SG,
and that the reactor coolant activity levels of dose equivalent I-131 are at the TS values
before the accident.

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 TS 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 TS.

Therefore, the proposed change does not affect the consequences of an SGTR accident and
the probability of such an accident is reduced. In addition, the proposed changes do not
affect the consequences of an MSLB, rod ejection, or a reactor coolant pump locked rotor
event.

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 TS.
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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 are an integral part of the RCPB and, as such, are relied upon to maintain the
primary system pressure and inventory. As part of the RCPB, 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 tube integrity by
implementing the Steam Generator Program to manage SG tube inspection, assessment, 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 TS.

For the above reasons, the margin of safety is not changed and overall plant safety will be
enhanced by the proposed change to the TS.

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 I 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.
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The proposed change and the Steam Generator Program requirements which underlie it are in
full compliance with the ASME Code. The proposed TS 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.

1 0 CFR 50.65 Maintenance Rule - Each holder of a license to operate a nuclear power plant
under 10 CFR 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 shall be taken. For a nuclear power plant for which the
licensee has submitted the certifications specified in 10 CFR 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 section (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 section (a)(l) of the Maintenance Rule.

NEI 97-06 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 for Monitoring the Effectiveness of Maintenance at Nuclear Power Plants,"
(Ref. 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.

10 CFR 50. Appendix A. General Design Criterion (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,
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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 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 32 -Inspection of reactor coolant pressure boundary.
Components which are part of the reactor coolant pressure boundary shall be designed to permit
(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.

GDC 14. 30. and 32 of 10 CFR 50, Appendix A, define requirements for the RCPB with respect
to structural and leakage integrity. Steam generator tubing and tube repairs constitute a major
fraction of the RCPB 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 TS establishes
performance criteria, repair criteria (no repair methods are currently approved or proposed for
STP), 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.

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 area, 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
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significant increase in the amounts of any effluent that would 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.
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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 III, 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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REACTOR COOLANT SYSTEM

3/4.4.5 STEAM GENERATOR TtJBE:JINTEGRITY|

LIMITING CONDITION FOR OPERATION

3.4.5 Each stoam gonerator shall be OPERABLE. S d

acnwththe Steam. GeneratorP, ,rogiI

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

ACTION:

With one or more stoam gonorators inoporable, restoro the inoporablo gonerator(s) to
OPEtABLE status prior to increasing Tavg aboo.'e 20-0-.

aitnoh -puggeid 'oreteamcoredanetnceo'iththa.tStfyafiGein etubr.e rearantei
7 f y sp~tion oifebezfn HofSA D~ti 6cu b h.us aindine COLD~fi

SHWUTDOWN wihntenxl0hus

pnoo nteniig HOT: SHU^TDOvWN fol nx'^ eingmutag
- steam generator~tube.inspection.

Lb -itH s_~drftea gerator,~ube-.1integrity.-not miniiitainei-d,"'-be- -in ~HOT4SAN
within-l6 lhbiurs-anciid HUtD-W in lf'bnext 3 ihou

SURVELLANCE REQUIREMENTS

1.1.5.0 Each steam generator shall be domonstratod OPERABLE by performance of the
following augmented in6ervice inspection program and the requirements of Specification

4.4.5.1 Steam Generator Samnle Selection and Inspection Each steam generator shall be
dotorined OPERABLE during shutdown by solocting and inspecting at least tho minimum numbor
of steam generators specified in Table 1.1 1. sgntetifin
accodanfdc-e .wlth.the -Steam&-Oi !nn~t ~a

SOUTH TEXAS - UNITS 1 & 2 3/4 4-12 Unit 1 - Amendment No. 9, 1 07, 454
Unit 2 - Amendment No. 77, 94, 442



4.4.5.2 fif *a aisetdta geroruete
teiterie_ thecrtnIspuge.nacrance~withlthe.Steam;'Geinerator-Progra pblr~tdfenterjiing.5HO0T

SHUTDOWN foill g -asteAMAii
Ae a m Gee~nr+atr T h-s Sampele Seolan-tpR;-n _ne Inr o+^ The rteam generater t, -hp rlr;iR!R;61R

sample size, inspection result cla6cification, and the corrFcponding action required shall be aE
cpecified in Tbhe A 22. The incor.ePico inpection of rteam generatotr tubo 6hall be performed at
the frequenciec 6pocified in Specification 1.1.5.3 and the incpected tuboc 6hall be verifiod
acceptable per the acceptance criteria ef Speification;n 4.4.54.1 The tubec 6elotod for each
incorvice incpectien 6hall include at least 3°% of the total number of nonplugged tubes in all Eteam
generators; the tubbe celected for these inepections chall be I olected on a random basic except:

I

a. Where experience in cimilar plantc with cimilar water chemistry indicatec critical areaE to
be inspected, then at leact 50%0 of the tuber inspected shall be from these critical aroas;

b. The first samplo of tubes selected for each insorvice inspection (subsequent to the
preser''ice inspection) of oach steam generator chat! include:

1) All nonplugged tubes that previously had detectable wall penetrations (greater than

. . .. . . . .. . 1.. ! _ tE _ _ _-) Iubes in inose areas woero experiencoe na indicatea potential proolems, ana
.

SOUTH TEXAS - UNITS 1 & 2 3/4 4-12 Unit 1 -Amendment No. 98, 107, 151
Unit 2 - Amendment No. 77, 84, 442



R.EACTOR COOLANT SYSTEM

STEAM GENERATORS

SUP UDREILANI E REQUIREMENTS (ContRnUed)

3) A tube inpcttionr (pursuaRt to SpecGifcatn 4..5.4a.9) shall be pefo rmed oRn each
selected tube. If any selected tubo does not permit the passage of the eddy current
probe for a tube inspection, thic shall be recorded and an adjacent tube shall be
selected and ubjected to a tube irncpectiOn.

c. The tubes selected aE the second and third samplos (if required by Table 1.4 2) during each
in Rcr nspecrtion4 may be Subjected te a padial tube inspection provided:*--- ...... .g *- - - -- ... ~ -M_ -w~~

1) The tubes Iselected or these samples include the tubes from those areas of the tube
sheet array wxhere tubhera with imrpefectionS were pr^eViouly foWRd, a-nd

2) The i*npectionc* incude those
f,.. ni r.v. -ma .. _ BeP; lions of the tubers where imoPefectons verre previlGy

The rsults of each sample inspection shall be classified into one of the following three
Gategedes.

catoqor'. Inspection Results

Cr1 I est than 5 of the tota t ubesl inspected are degraded tues, ard none of the
insoecGted tubces are defective-.

Cr2 n or morG e tubeS, but nRt more than 404 of the total tuber, inspected are defectiVe,
or betwoeen 5°' and- 10% of the total tubes inspected are degraded tubes.

C 3 More than 10% of the total tubes inspected are degraded tubes or mere than 14 ,t f
the inspected tubes are defective.

lote: In all inspections, previously degraded tubes must exhibit significant (greater than 1 0%,0)
furher wa ll penetration6 to be inlu IRin the above perrcntage calculations.

92,83,09006,107, 115,151
SOUTH TEXAS UNITS 1 & 2 3/1 1413 Unit 1 Amendment No.

Unit 2 Amendment No.
77, 83, 91,111,133,112



REACTOR COOLANT SYSTEM

STEAM GENERATORS

S1 IMILLRIC IPNF EQUIREMENTS (Ggntinued)

44.1.5.3 1n;sctio ;;mpeniors Tho above roquirod inrervicc inspoctio6 of 6team ggeneratgr tUhbeRh;all
bo performed at tho following froquencioc:

a. The firct intor'ico inspoction fo4Iovwing stoam gonerator replacemont shall be porformed
aftor 6 Effectiv.e Full PoweFor MoRthS but xithIR 21 calendar mnRthr of iRitial criticality after tho
ctoam gonerator replacomont. Subsoquent insorvicoe inpections Ghall bo performed at
intervals of not IOEs than 12 nor more than 21 calendar monthc after the previous inspection.
If ftwo conOs~outive inspecrtioRS, rot licluding the proter'ic iRnpectiOR, Freut in all ilRspetion
resultt falling into the C 1 category or if two conGecutive inspections domonctrate that
previou6ly observod degradation haE net continued and no additional degradation has
ocurFred, the inRpecto;n intera- ma be tended to a maximum of A ;one per 10 Rontth;

Note: InseorVice Inpection is not required during thc Gtoam generator
replacement outage

Note: For Unit 1, a one time inspection interval of a maximum of once per44 months is
alle'.'.'od for the inspeGtion performed immediately following 1 REI0. Thit it an
exception to 141.5.3a in that the interv.aIl extension is baesd on all of the results ot
oRne iRtpetion falliRg int^ the C I categer'.

b. If the rceults of tho insorvice inspection of a steam generator conducted in accordance with
Table 1.1 2 at 10 month intortals fall in Category C 3, the inspection frequency shall be
inrR racod to t leart oRce per 20 morths. Thenr in isrpection frequenRy shall apply
until the crubsequeRt incpectien satisfy the criteria of SpecificatioR 14.4.5.3a.; the iRtervral

may then be extended to a maximum of once per 10 months; and

c.- Additional, unscheduled insmr.ice inspectionS shall be performed on each steam genorator in
accordance with the first sample inrpection specified in Table 1.4 2 during the shutdown
subsequent to any of the following conditions:

1) Primar, to secondary tube leaks (not including leaks originating from tube to tube sheet
welds) in excett of the limitt of Specification 3.1.6.2, or

2) A seismic occurrence greater than the Operating BaEis Earthquako, or

3) A lOEss of coolant accident requiring actuation of the Engineered Safety' Features, or

1) A mairn stearn line or foFedwato Irr lbreak.

SOUTH TEXAS UNIJTS 1 & 2 3/1 1 11 Unit I Amendment No. 107,110, 162
Unit 2 Amendment No. 091



MMA-rnrrQ flnn AKMC VLIreVtA

STEAM GENEPEATORS

SSD-IM.t-MI ANICR oRr=Q IIREWRNITS ~,-,'

4.1.5.4 Acceigtanco Critoria

a. AG uod- 4n thic, c:

1 ) Tube moanc that portion of the tubo w.'hich formR the
proccuro boundary;

B prFMarY Syctom to cecondary cyctem I

2) mpoerfection meanc an excoption to the dimonSionc, finiSh, or contour of a tubo from that
reuirod by fabrication drawinrc or cpociafiationc. Eddy c-nwnt ttcrting indicationrc bolow
204 of the nominal tubowall thickne6c, if detoctablo, may be concidorod ac _mpeVGtionc;

3) Dewradation means a corvice inducod cracking, wastago, wear, or gonoral corrocion
oc crrin. g oRn 4;ethor An GOid A or outc id o of a htu;

4) Dperaded Tube meanc a tubo containing imporfoctionc groator than or oqual to 20% of tho
nominal wall thicknecc caucod by dogradation;

5) % DoPqradation meanc tho percontago of tho tube wal thicknecc affocted or romovod by
degradation;

6) Dfoc menaimpeerfctin onf rcuh creority that it eXooeedrc theo plugginR limit A tuhb
containing a defect is defoctivo;

7) Plwlt n;rg I~ Irneamtr. then i;peirbfetig;R tdeph at ap beyend WthiGh the tube sha4ll b
roFemod fromervioe aRd ic oqual to 40% of tho nmominal tubo wall thicknecc:

8) Unserviceable doccriboc tho condition of a tube if it loaks or containc a defoct largo
eRnouh t affecrt Its ctrctural integrity irn the eveint of an Operating _raic EarthqUake.
a 10c f colant ac~oitnt, or a ctamline or foedw4ater sline break ac rcp cifiod in
Specification 1.1.5.3c., above;

0) Tube lnho eGtio+n moFan an iRncpetion of the cteams gennerator tube from the poiRt of
entrt' (hot log side) Ompletely aeround the IU beRd to the tp rcupport of the cold log;

10) Prosorvic Inspoction Rmeanc an inspection of the full length of each tube in each cteam
generator performed by eddy current techniques prior to service to ostablich a bacolino
condition of the tubing. This inspection 6hall be performed prior to initial PO(WER

DPER'ATION ucrng the equipmrnRt nd technGique expected to be uced during cub9que2nt
incer'ice incpectionc.

n^ ITLI S 4-tW A I% a *kt ,, I n f ^tA A Ar
owu imi ,,,, uri"iv 'I Ia Uni I A d N 8, ,6 0 151IJR44 AmeRdmeRtNe.93,90,96,497,454

. .. -- -- - � I-
WRR;� ArneRGFR9M Pig. � h64.Wq, 44i�



Qt=AfrIrn r'rnnl ANIT OVC'rCA

RTRAhA CZhRQ~

SURVEIL AlPCE REQ IREMENTSt (CRntinued)

b) The steam geneRator shall b determined OPERABLE after plugging all tubes
exceeding the plugging limit and all tubes containing trough wall craGks required
by Table4.4 2.1

a. Within 15 days following the completion of each inserv.ice inspection of steam gonorator
tubes, the nu er ofbes plugged Or repaired in chsteam generator shall be reported
to the CommissionGin a Special Report;

b. The complete results of the steam generator tube inserVice inspection shall be submitted
in a Special RepoFt 'Wi'h'th2n 1t mnnthr f9llo'.i~ng the completion Of the inrpection. This
Special Report rhall incllude-

1) Number and extent of tubes inspected,

2) -Location and percent of wall thickness pcnetratien for oach indication of an
iMperfGVctn, and

3) Identification of tubes plugged or repaired.

c. Results of steam generator tube inspections which fall into Catego'y C 3 shall be reported I
in a Special Report within 30 days and prior toeresumption of plant operation This roport
shalil pro;ide a descr-iption of investigatins ted todetorminte cause of the t bhe

- … i-.--- A- _
fd WjKduUtdlI fiU b.J~UFFLI':U~ II1UdbUFUbtdKWU[ LU W[U~Y[lfkfdtltf!t

SOUTH TEXAS UNITS 1 & 2 3/14 4 16 G
82,83,90,96,107, t15, 151,154
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TA IA1-GE O- 444

MINbIMU41MANJM OF STEAM rrFNrRATOPR TO RF=.....
INSPECTED DURING INSERRVICE INSPECTIONl

-4

5)

PreoerviGe !nRpGction No

No. of Steam Genoratorc per Unit Fwe |hree FGou Two Thrfee FG~

Firct IncArvico In6poction AU One FTwe Two

Socond & Subsequent Inservice Inspections o4e- OnAe -4 e 2 e- 3

4

T_. I I__ !_I! I _ I_ .. ..... I_ l! . .. !s_ _ -_ -s _ _ ____ __ I _ _ _&_ _ ___ .......... ... . .. . ........ .I_ ___ .... ... I_ __ - - I } _ r . I
1 Mh^ Inenrvrtn ,nenlnrtunn mnv na ulm--rl tn nnn ernm nlnfrntfr nn n rntntrnn ennflflu un flnnf-nmnnrnn -. flu/unt thn

. .

4. tkn I... k. NI - 4
1

- -a. t a ,an- - -n- -frntn r ;n --.. n nI.,n4W Ifth raIet ' uI n d *I..n ;r-f -..

,w, wizwiviJ lM v | i- #w vs iz si

I*- -d:---lS flnil~l.~
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- - I I.. . .. . I I

that nil Eteam Aonoratort are erPormina In a RiMC manner. PrJi haRt un4or some circumArancos. inn onortina
.-- -- -…-U r_, _a . - u _ _ -.… nu
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TABLE .4-2

S;TFAM CGNERATOR TUBIE IN PECZIOr i

1ST SAMPLE INSPECTION 2ND-SAMPLE INSPECTION 3RD SAMPLE INSPECTION

SaeSize R Reul Atln Rquired ReuAtionRquid

A- miimum of 04 Ne P N.A. NA N-A NA
S _-ubee-peF 0- Pg-4 epairdeGtve G4 Nane NA NA.

tubo a nd spest__ _ _ _ _ _ _ _

additiona 2StbsInti -2 Plgo Frpi defertive 04 Noe*,

ad l 2 I tbs in this 0- Plug defecti tuber_. 1

.0. 4 Peorform action-C 3
'Put-ffFst- Sarnp!B

0-3 Pororeatione NAoN
C 3 result of fir6t samplo. ._ .

0- Inspect all tubis in this All other S.G.c are None NA NA
S.G., pin G

tubes in each othor S.G. Some S.G.s C 2 Perform action for C 2 NA NA.
but no additional S. ferult of second sample

Notify NRC pur6uantto Gt-eare C3
4OCF-R50.7-2 (b)(3)(ii)

Additional Inspect al tubos in each N.A. NA
S.G. I-C S. G. and plug defective

tubes.
N~R D ur, un to
10CE dR 50.7 (b)()(ii

I

I

N -, !_ L & _ J_ ! A__L _ _ _A_______I !.
S- -J3 °,6 wnro ri i s tho numoRer ot steam goneratorv in the unit, and n 16 Me numBoer 0t Eteam qeneramorc Inspoctep during an

ii
-

. ._. . __t, A . .i ... A ......... ̂ ^ -IA A A n ..- . . - - . . . - - . I - . - .

50UTIHI -xI'S UJNITS 1 i !14 4 iH unit i - AmenAmnM Po. P U. 11i5 i151
Unit 2 Amendment No. 77,
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REACTOR COOLANT SYSTEM

OPERATIONAL LEAKAGE

LIMITING CONDITION FOR OPERATION

3.4.6.2 Reactor Coolant System 'jipaiona leakage shall be limited to:

a. No PRESSURE BOUNDARY LEAKAGE,

b. 1 gpm UNIDENTIFIED LEAKAGE,

c. 150 gallons per day of primary-to-secondary leakage through any one steam generator,

d. 10 gpm IDENTIFIED LEAKAGE from the Reactor Coolant System, and

e. 0.5 gpm leakage per nominal inch of valve size up to a maximum of 5 gpm at a Reactor
Coolant System pressure of 2235 ± 20 psig from any Reactor Coolant System Pressure
Isolation Valve specified in Table 3.4-1.*

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

ACTION:

a. With any PRESSURE BOUNDARY LEAKAGE, ti ari s ajy Eakagi
lh¶fin ijit be in at least HOT STANDBY within 6 hours and in COLD SHUTDOWN

within the following 30 hours.

SystoimiProccuro lso1ation il''ec,-With;eactorCooiant Systeem operational
UNIDENTIFIED orCIDENTIFIED.LEAKXEAGgreater thnW tloi'b"vej!iijit, reduce
leakage rae to 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 two closed manual or deactivated automatic
valves, or be in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

*Test pressures less than 2235 psig but greater than 150 psig are allowed. Observed leakage shall
be adjusted for the actual test pressure up to 2235 psig assuming the leakage to be directly
proportional to pressure differential to the one-half power.

SOUTH TEXAS - UNITS 1 & 2 3/4 4-20 Unit 1 -Amendment No. 83, 90
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.........

REACTOR COOLANT SYSTEM

OPERATIONAL LEAKAGE

SURVEILLANCE REQUIREMENTS (Continued)

4.4.6.2.1 Nbtii:athl1t - mary--to-seca
!e'qrefermto jsno aiii 616pr

Reactor Coolant System prtiq~nq leakages shall be demonstrated to be within each
of the above limits by:

a. Monitoring the containment atmosphere gaseous radioactivity and particulate
radioactivity channels at least once per 12 hours;

b. Monitoring the containment normal sump inventory and discharge at least once
per 12 hours;

c. Performance of a Reactor Coolant System water inventory balance at least once
per 72 hours; and 0

d. Monitoring the Reactor Head Flange Leakoff System at least once per 24 hours.

4.4.6.2.2 Each Reactor Coolant System Pressure Isolation Valve specified in Table
3.4-1 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 72 hours 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, and

d. Prior to entering MODE 2 following valve actuation due to automatic or manual
action or flow through the valve except for valves XRHOO60 A, B, C, and XRHOO61
A, B, C.

iF66nidir-sconda, leaiikageeihalldibeor
throughany one steamgenerator;at'least once pe72hu -

The provisions of Specification 4.0.4 are not applicable for entry into MODE 3 or 4.

bst~ate 'perationi ted
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6.0 ADMINISTRATIVE CONTROLS
6.8 Procedures, Programs, and Manuals

6.8.3.n (continued)

2) The ODCM shall also contain descriptions of the radioactive
effluent controls and radiological environmental monitoring
activities, and descriptions of the information that should be
included in the Annual Radiological Environmental Operating
Report and the Radiological Effluent Release Report required by
Specifications 6.9.1.3 and 6.9.1.4.

3) Licensee-initiated changes to the ODCM:

a) Shall be documented and records of reviews performed
shall be retained.

This documentation shall contain:

1. Sufficient information to support the changes
together with the appropriate analyses or
evaluations justifying the changes and

2. A determination that the changes maintain the
levels of radioactive effluent control required by 10
CFR 20.1 302, 40 CFR 190, 10 CFR 50.36a, and
10 CFR 50, Appendix I, and do not adversely
impact the accuracy or reliability of effluent, dose,
or setpoint calculations.

b) Shall become effective after approval of the plant
manager.

c) Shall be submitted to the NRC in the form of a complete,
legible copy of the entire ODCM as a part of or concurrent
with the Radioactive Effluent Release Report for the period
of the report in which any change to the ODCM was made.
Each change shall be identified by markings in the margin
of the affected pages, clearly indicating the area of the
page that was changed, and shall indicate the date (month
and year) the change was implemented.

o. Steam Generator Program

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

SOUTH TEXAS - UNITS 1 & 2 6-12 Unit I - Amendment No. 454
Unit 2 - Amendment No. 438



6.0 ADMINISTRATIVE CONTROLS
6.8 Procedures, Programs, and Manuals

6.8.3.o (continued)

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 of tubes. Condition monitoring assessments shall be conducted
during each outage during which the SG tubes are inspected or plugged I
to confirm that the performance criteria are being met.

b. Performance criteria for SG tube integrity. Steam generator 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 inservice SG tubes
shall retain structural integrity over the full range of normal
operating conditions (including startup, operation in the power
range, hot standby, and cooldown and all anticipated transients
included in the design specification) and design basis accidents.
This includes retaining a safety factor of 3.0 (3AP) 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.
Accident induced leakage is not to exceed 1 gpm total for all four
SGs in one unit.

SOUTH TEXAS - UNITS 1 & 2 6-12a Unit 1 - Amendment No.
Unit 2 - Amendment No.



6.0 ADMINISTRATIVE CONTROLS
6.8 Procedures, Programs, and Manuals

6.8.3.o (continued)

3. The operational leakage performance criterion is specified in LCO
3.4.6.2, "Reactor Coolant System 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

d. Provisions for SG tube inspections. Periodic SG tube inspections shall be
performed. The number and portions of the tubes inspected and methods
of inspection shall be performed with the objective of detecting flaws of
any type (e.g., volumetric flaws, axial and 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.

1. Inspect 100% of the tubes in each SG during the first refueling
outage following SG replacement.

2. Inspect 100% of the tubes at sequential periods of 144, 108, 72,
and, thereafter, 60 effective full power months. The first
sequential period shall be considered to begin after the first
inservice inspection of the SGs. In addition, inspect 50% of the
tubes by the refueling outage nearest the midpoint of the period
and the remaining 50% by the refueling outage nearest the end of
the period. No SG shall operate for more than 72 effective full
power months or three refueling outages (whichever is less)
without being inspected.

SOUTH TEXAS - UNITS 1 & 2 6-12b Unit 1 - Amendment No. 454
Unit 2 - Amendment No. 439



6.0 ADMINISTRATIVE CONTROLS
6.8 Procedures, Programs, and Manuals

6.8.3.o (continued)

3. 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.

SOUTH TEXAS - UNITS 1 & 2 6-12c Unit 1 - Amendment No. 4151
Unit 2 - Amendment No. 439
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6.0 ADMINISTRATIVE CONTROLS
6.9 Reporting Requirements

6.9.1.6 (continued)

c. The core operating limits shall be determined so that all applicable limits
(e.g., fuel thermal-mechanical limits, core thermal-hydraulic limits,
Emergency Core Cooling System (ECCS) limits, nuclear limits such as
shutdown margin, transient analysis limits, and accident analysis limits) of
the safety analysis are met.

d. The COLR, including any mid-cycle revisions or supplements, shall be
provided to the NRC upon issuance for each reload cycle.

6.9.1.7 Steam Generator Tube Inspection Report

A report shall be submitted within 180 days after the initial entry into MODE 4
following completion of an inspection performed in accordance with
Specification 6.8.3.o. 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 during the inspection outage for each active
degradation mechanism,

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

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

6.9.2 Not Used

SOUTH TEXAS - UNITS 1 & 2 6-17 Unit 1 - Amendment No.4384,44 154
Unit 2 - Amendment No 427, 432, 439
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3/4.4.5 STEAM GENERATOR9 TiUiNTEGR-1W

Tho Survoillanco Requirements for inspection of the steam genorator tubes
ensure that the trFUctural iRtegrity of this prtion; of tho RCS .11 beo maiRntaiRned. Tho
pregrm for insrv.ico inspection of steam generator tubes is based on a modification of
Regulatory Guide 1.83, Revision 1. Insorvice insptction of stoam gonerator tubing is
essential in ordor to maintain surveillance of tho conditions of the tuboc in tho ovont that
there is evidence of mochanical damage or progressive degradation due to dosign,
manufacturig eorrors, or inservico conditions that load to corrosion. Inser'ice inspoctien
of steam geneoater tubing also providesr a mReanRs of charaerizing;_R tho R-nAtre and c-auo
of any tube dogradation so that corrective measures can be taken.

The plant is expected to be operated inwamanner such that the socondary
coolant will be maintained within those chemistry limits found to minimize corrosion of
the steam genertor tubes. If the seondGardy coolant chemistry is nrtR m-;airtaind Awi4thiR

these limits, localized corrosion may likely result in stress corrosion cracking. The extent
of cracking during plant operation would be limited by the 3A.6.2.c limitation of stoam
generato tube leakage be teReactr Coolant Systemn -nd the Secondary
Coolant System. Crac-ks having a primary to secondary lea-age less than this limit
duRng operation have a; Feasonably high likelihood of achieving "lekbefore break"
conditions. Operating plants have demonstrated that primary to secondary leakage as
low as 150 gallons per day per steam generator-can readily be detected. Leakage in
excess of this limit w.ll1 require pla;nt rshutdow.40n and an ulnscURheduled inspection, during
which the loakingatubes will be located and pluggod.

Wastage typo defects are unlikely with proper chemistry treatment of the secondary
coolant. HWevr, een if a defet son uld deveop in; selie, It Will be fond during
6cheduled insOervice team generator tube examinations. Plugging will be required for all
tubes w:ith imperfections exceding the plugging limit of 10,0o of the tubo nominal wall
thickness. Steam genet tue if oating planlts_ have demonstrated the
capability to reliably detect degradation that has penetrated 20% of the original tube Aall
thi~knerss

WAhenever the results of any steam generator tubing insorvice inspection fall into
Category C 3, these reslt Will be pFromptly reported to the Commision;ina Special
Report within 30 days and prior to resumption of plant operation. Such CaSEs will be
conieredby the mmrson race by case basic aRd may resurlt in a requireent
for analysis, laboratory examinations, tests, additional eddy current inspection, and
revision of the Technical Specifications, i necessaSSy.

BackQround

Steam generator (SG) tubes are small diameter, thin walled tubes that carry
primary coolant through the primary to secondary heat exchangers. The SG tubes have
a number of important safety functions. SG 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. The SG tubes isolate the radioactive fission products
in the primary coolant from the secondary system. In addition, as part of the RCPB, the
SG tubes are unique in that they act as the heat transfer surface between the primary
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and secondary systems to remove heat from the primary system. This Specification
addresses only the RCPB integrity function of the SG.

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.

SG tubing is subject to a variety of degradation mechanisms. SG 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 6.8.3.o, "Steam Generator Program," requires that a program be
established and implemented to ensure that SG tube integrity. is maintained. Pursuant to
Specification 6.8.3.o, 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 6.8.3.o. 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 the
Steam Generator Program Guidelines (Ref. 1).

Applicable Safety Analvses

The steam generator tube rupture (SGTR) accident is the limiting design basis
event for SG tubes and avoiding an SGTR is the basis for this Specification. The
analysis of a SGTR event assumes a bounding primary-to-secondary leakage rate equal
to the operational leakage rate limits in LCO 3.4.6.2, 'Reactor Coolant System
Operational Leakage," plus the leakage rate associated with a double-ended rupture of a
single tube. The accident analysis for a SGTR assumes the contaminated secondary
fluid is released via the main steam safety valves. The majority of the activity released
to the atmosphere results from the tube rupture.

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). In these analyses, the steam discharge to the atmosphere is based on the total
primary-to-secondary leakage from all SGs of 1 gpm as a result of accident induced
conditions. For accidents that do not involve fuel damage, the primary coolant activity
level of DOSE EQUIVALENT 1-131 is assumed to be equal to the limits in LCO 3.4.8,
"Reactor Coolant System Specific Activity." 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 (Ref. 2),
10 CFR 100 (Ref. 3) or the NRC approved licensing basis (e.g., a small fraction of these
limits).
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Steam generator tube integrity satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

Limiting Condition for Ogeration (LCO)

The LCO requires that SG tube integrity be maintained. The LCO also requires
that all SG tubes that satisfy the repair criteria be plugged in accordance with the Steam
Generator Program.

During an SG inspection, any inspected tube that satisfies the Steam Generator
Program repair criteria is removed from service by plugging. If a tube was determined to
satisfy the repair criteria but was not plugged, the tube may still have tube integrity.
Refer to Action a. below.

In the context of this Specification, a SG tube is defined as the entire length of
the tube, including the tube wall 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 6.8.3.o 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." Structural
integrity requires that the primary membrane stress intensity in a tube not exceed the
yield strength for all ASME Code, Section III, 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 III, Subsection NB (Ref. 4) and Draft Regulatory Guide
1.121 (Ref. 5).

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 1 gpm total from all SGs. The accident induced leakage rate
includes any primary-to-secondary leakage existing prior to the accident in addition to
primary-to-secondary leakage induced during the accident.
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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 3.4.6.2 and limits primary-to-secondary leakage through any one SG
to 150 gpd. This limit is based on the assumption that a single crack leaking this amount
would not propagate to a SGTR under the stress conditions of a LOCA or a main steam
line break. If this amount of leakage is due to more than one crack, the cracks are very
small, and the above assumption is conservative.

Applicability

Steam generator tube integrity is challenged when the pressure differential
across the tubes is large. Large differential pressures across SG tubes can only be
experienced in MODE 1, 2, 3, or 4.

RCS conditions are far less challenging in MODES 5 and 6 than during MODES
1, 2, 3, and 4. In MODES 5 and 6, primary-to-secondary differential pressure is low,
resulting in lower stresses and reduced potential for leakage.

ACTIONS

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

a. The condition 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
in accordance with the Steam Generator Program as required by Surveillance
Requirement 4.4.5.2. 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 has tube integrity, an evaluation
must be completed that demonstrates that the SG performance criteria will continue to
be met until the next 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, the plant must be shut down in
accordance with the ACTION.

Seven 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, the
ACTION statement allows plant operation to continue until the next refueling outage or
SG inspection provided the inspection interval continues to be supported by an
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operational assessment that reflects the affected tubes. However, the affected tube(s)
must be plugged prior to entering MODE 4 following the next refueling outage or SG
inspection. This is acceptable since operation until the next inspection is supported by
the operational assessment.

a. and b. Six hours to reach HOT STANDBY and an additional 30 hours to reach
COLD SHUTDOWN 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.

Surveillance Requirements

4.4.5.1 During shutdown periods the SGs are inspected as required by this SR
and the Steam Generator Program. NEI 97-06, Steam Generator Program Guidelines
(Ref. 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.

A condition monitoring assessment of the SG tubes is performed during SG
inspections. 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,
nondestructive examination (NDE) technique capabilities, and inspection locations.

The Steam Generator Program defines the frequency of SR 4.4.5.1. The
frequency is determined by the operational assessment and other limits in the SG
examination guidelines (Ref. 6). The Steam Generator Program 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 6.8.3.o contains prescriptive
requirements concerning inspection intervals to provide added assurance that the SG
performance criteria will be met between scheduled inspections.

4.4.5.2 During an SG inspection, any inspected tube that satisfies the Steam
Generator Program repair criteria is removed from service (by plugging). The tube
repair criteria delineated in Specification 6.8.3.o 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 and Reference 6 provide guidance for performing
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operational assessments to verify that the tubes remaining in service will continue to
meet the SG performance criteria.

The frequency of "Prior to entering MODE 4 following a SG inspection" ensures
that the Surveillance has been completed and all tubes meeting the repair criteria are
plugged 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

3. 10 CFR 100

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

5. Draft Regulatory Guide 1.121, "Basis for Plugging Degraded Steam
Generator Tubes," August 1976

6. EPRI TR-1 07569, "Pressurized Water Reactor Steam Generator
Examination Guidelines"
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3/4.4.6.2 OPERATIONAL LEAKAGE

PRESSURE BOUNDARY LEAKA.GE of any magnitudo is unacceptable since it
may be indicativo of an impending gross failure of tho preccure boundary. Therefore,
the procence of any PRESSURPE BOUNIDARY LEAKAGE requiro, the unit to bo
promptly placd -in COLD SHUTDOaN.

!nductry exporience haE chown that while a limited amount of leakage ic
expected from the RCS, tho unidontifiod portion of thic loakage can be reduced to a
thrchoeld value ef les thanr gp m. ThIr throehold value ic eufIcently low to ncureG
early detection of additional leakage.

Tho pArimar'' to cocORdayr, accideRt d loakage rat for tho limitinR design
basis accident, other than tho cteam generator tube rupture, shall not exceed the
loakage rate assumed in the safety analysis in termE of the total leakage rate for all
steam generators, and the leakage rate for an individual steam generator. The total
leakage shall not exceed 1 gpmn.

The steam generator tube leakage limit of 150 gpd for each steam generator not
isolated from the RCS- ensures that the dosage contribution from the tube leakage will be
limited to a small fration of 1 0 CFR Part I 00 donre uideliRe 'alu-os In the eeont of eith&F

a steam generator tube rupture or steam line broak. The 150 gpd limit per cteam
gnereater is oncewra'tivc comrpaed to the ascrmptienc used in the analyris of these
aGGidents.

I

The 10 gpm IDENITIFIED LEAKAMGE limitation provides allow.'aneo for a limited
amount of leakage from known sources whose presence will not intorfoe with the
detection of UNIDENTIFIED LEAKAGE b the leakage Detection Systems.

The specified allowed leakage from any RCS pressure isolation valve is
cufciiently low to ensure early detection of possible in series check valve failu-re It ic
apparent that when pressure isolation is provided by two in serioc chock valves and
when failure of one valve in the pair can go undetected for a cubetantial length of time,
veriflcation of valve integrity is required. Since these valves are important in preventing
ovorprescrsizatio;n and r pture-of-the C t lo presure png which cou1ld result in a

LOCA that bypasses containment, these valvec should be tested periodically to ensure
low probability of grocc failure.

The Sur.lillance Requirements for RCS pressure isolation valves provide added
:turAnce of valvo intooritv thereby rmducino the nrobabilitv of arosr valve failure and
consequent intersystAm LOCA. LeakeagO from the RCS preccure isolation valve mi
IDENTIFIED LE.A.KAGE and w.ill be considered as a portion of the allov.ed limit.
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Background

Components that contain or transport the coolant to or from the reactor core
make up the reactor coolant system (RCS). Component joints are made by welding,
bolting, rolling, or pressure loading, and valves isolate connecting systems from the
RCS.

During plant life, the joint and valve interfaces can produce varying amounts of
reactor coolant leakage, through either normal operational wear or mechanical
deterioration. The purpose of the RCS operational leakage LCO is to limit system
operation in the presence of leakage from these sources to amounts that do not
compromise safety. This LCO specifies the types and amounts of leakage.

The safety significance of RCS leakage varies widely depending on its source,
rate, and duration. Therefore, monitoring reactor coolant leakage into the containment
area is necessary. Quickly separating the IDENTIFIED LEAKAGE from the
UNIDENTIFIED LEAKAGE is necessary to provide quantitative information to the
operators, allowing them to take corrective action should a leak occur that is detrimental
to the safety of the facility and the public.

This LCO deals with protection of the reactor coolant pressure boundary (RCPB)
from degradation and the core from inadequate cooling, in addition to preventing the
accident analyses radiation release assumptions from being exceeded. The
consequences of violating this LCO include the possibility of a loss of coolant accident
(LOCA).

Apolicable Safety Analyses

Except for primary-to-secondary leakage, the safety analyses do not address
operational leakage. However, other operational leakage is related to the safety
analyses for a LOCA; the amount of leakage can affect the probability of such an event.
The safety analysis for an event resulting in steam discharge to the atmosphere
assumes that primary-to-secondary leakage from all steam generators is 1 gpm as a
result of accident induced conditions. The LCO requirement to limit primary-to-
secondary leakage through any one steam generator to less than or equal to 150 gpd is
significantly less than the conditions assumed in the safety analysis.

Primary-to-secondary leakage is a factor in the dose releases outside
containment resulting from a steam line break (SLB) accident. To a lesser extent, other
accidents or transients involve secondary steam release to the atmosphere, such as a
steam generator tube rupture (SGTR). The leakage contaminates the secondary fluid.

The UFSAR analysis for SGTR assumes the contaminated secondary fluid is
only briefly released via the main steam safety valves and the majority is steamed to the
condenser. The 1 gpm primary-to-secondary leakage safety analysis assumption for the
intact loops is relatively inconsequential. I
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The SLB is more limiting for primary-to-secondary leakage. The safety analysis
for the SLB assumes 500 gpd and 936 gpd primary-to-secondary leakage in the faulted
and intact steam generators respectively as an irlitial condition. The dose consequences
resulting from the SLB accident are bounded by a small fraction (i.e., 10%) of the limits
defined in 10 CFR 100. The RCS specific activity assumed was 1.0 pCi/gm DOSE
EQUIVALENT 1-131 at a conservatively high letdown flow of 250 gpm, with either a pre-
existing or an accident initiated iodine spike. These values bound the Technical
Specifications values.

The RCS operational leakage satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

Limiting Condition for Operation (LCO)

Reactor Coolant System operational leakage shall be limited to:

a. PRESSURE BOUNDARY LEAKAGE

No PRESSURE BOUNDARY LEAKAGE is allowed, being indicative of material
deterioration. Leakage of this type is unacceptable as the leak itself could cause further
deterioration, resulting in higher leakage. Violation of this LCO could result in continued
degradation of the Reactor Coolant Pressure Boundary. Leakage past seals and
gaskets is not PRESSURE BOUNDARY LEAKAGE.

b. UNIDENTIFIED LEAKAGE

One gallon per minute (gpm) of UNIDENTIFIED LEAKAGE is allowed as a
reasonable minimum detectable amount that the containment air monitoring and
containment sump level monitoring equipment can detect within a reasonable time
period. Violation of this LCO could result in continued degradation of the Reactor
Coolant Pressure Boundary, if the leakage is from the pressure boundary.

c. Primary-to-Secondary Leakage Through Any One Steam Generator

The limit of 150 gpd per each steam generator is based on the operational
leakage performance criterion in NEI 97-06, Steam Generator Program Guidelines
(Ref. 3). The Steam Generator Program operational leakage performance criterion in
NEI 97-06 states, "The RCS operational primary-to-secondary leakage through any one
steam generator shall be limited to 150 gallons per day." The limit is based on operating
experience with steam generator tube degradation mechanisms that result in tube
leakage. 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.

d. IDENTIFIED LEAKAGE

Up to 10 gpm of IDENTIFIED LEAKAGE is considered allowable because
leakage is from known sources that do not interfere with detection of UNIDENTIFIED
LEAKAGE and is well within the capability of the Reactor Coolant System Makeup
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System. IDENTIFIED LEAKAGE includes leakage to the containment from specifically
known and located sources, but does not include PRESSURE BOUNDARY LEAKAGE
or controlled reactor coolant pump seal leakoff (a normal function not considered
leakage). Violation of this LCO could result in continued degradation of a' component or
system.

e. Reactor Coolant System Pressure Isolation Valve Leakage

The specified allowed leakage from any RCS pressure isolation valve is
sufficiently low to ensure early detection of possible in-series check valve failure. It is
apparent that when pressure isolation is provided by two in-series check valves and
when failure of one valve in the pair can go undetected for a substantial length of time,
verification of valve integrity is required. Since these valves are important in preventing
overpressurization and rupture of the ECCS low pressure piping which could result in a
LOCA that bypasses containment, these valves should be tested periodically to ensure
low probability of gross failure.

Applicabilitv

In MODES 1, 2, 3, and 4, the potential for Reactor Coolant Pressure Boundary
leakage is greatest when the Reactor Coolant System is pressurized.

In MODES 5 and 6, leakage limits are not required because the reactor coolant
pressure is far lower, resulting in lower stresses and reduced potentials for leakage.

ACTIONS

a. If any PRESSURE BOUNDARY LEAKAGE exists, or primary-to-secondary
leakage is not within limit, the reactor must be brought to MODE 3 within 6 hours and
MODE 5 within the next 30 hours. This ACTION reduces the leakage and also reduces
the factors that tend to degrade the pressure boundary.

The allowed completion times are reasonable, based on operating experience, to
reach the required plant conditions from full power conditions in an orderly manner and
without challenging plant systems. In MODE 5, the pressure stresses acting on the
Reactor Coolant Pressure Boundary are much lower, and further deterioration is much
less likely.

b. UNIDENTIFIED LEAKAGE or IDENTIFIED LEAKAGE in excess of the LCO
limits must be reduced to within limits within 4 hours. This allows time to verify leakage
rates and either identify UNIDENTIFIED LEAKAGE or reduce leakage to within limits
before the reactor must be shut down. This ACTION is necessary to prevent further
deterioration of the Reactor Coolant Pressure Boundary.

Surveillance Requirements

4.4.6.2.1 Verifying Reactor Coolant System leakage to be within the LCO limits
ensures the integrity of the Reactor Coolant Pressure Boundary is maintained.
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PRESSURE BOUNDARY LEAKAGE would at first appear as UNIDENTIFIED LEAKAGE
and can only be positively identified by inspection. It should be noted that leakage past
seals and gaskets is not PRESSURE BOUNDARY LEAKAGE. UNIDENTIFIED
LEAKAGE and IDENTIFIED LEAKAGE are determined by performance of a Reactor
Coolant System water inventory balance.

The RCS water inventory balance must be met with the reactor at steady state
operating conditions and near operating pressure. The Surveillance is modified by two
Notes. Note 1 states that this Surveillance Requirement is not required to be performed
in until 12 hours after establishment of steady state operation.

Steady state operation is required to perform a proper water inventory balance;
calculations during maneuvering are not useful and a Note requires the Surveillance to
be met when steady state is established. For RCS operational leakage determination by
water inventory balance, steady state is defined as stable RCS pressure, temperature,
power level, pressurizer and makeup tank levels, makeup and letdown, and Reactor
Coolant Pump seal injection and return flows.

An early warning of PRESSURE BOUNDARY LEAKAGE or UNIDENTIFIED
LEAKAGE is provided by the automatic systems that monitor containment atmosphere
radioactivity, containment normal sump inventory and discharge, and reactor head
flange leakoff. It should be noted that leakage past seals and gaskets is not
PRESSURE BOUNDARY LEAKAGE. These leakage detection systems are specified in
LCO 3.4.6.1, 'Reactor Coolant System Leakage Detection Systems."

Note 2 states that this Surveillance Requirement is not applicable to primary-to-
secondary leakage. This is because leakage of 150 gpd cannot be measured accurately
by a RCS water inventory balance.

The 72-hour frequency is a reasonable interval to trend leakage and recognizes
the importance of early leakage detection in the prevention of accidents.

4.4.6.2.2 The Surveillance Requirements for Reactor Coolant System 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 valve is IDENTIFIED LEAKAGE and will be considered as a
portion of the allowed limit.

4.4.6.2.3 This Surveillance Requirement verifies that primary-to-secondary leakage
is less than or equal to 150 gpd through any one steam generator. Satisfying the
primary-to-secondary leakage limit ensures that the operational leakage performance
criterion in the Steam Generator Program is met. If this Surveillance Requirement is not
met, compliance with LCO 3.4.5 should be evaluated. The 150-gpd limit is measured at
room temperature as described in Reference 1. The operational leakage rate limit
applies to leakage through any one steam generator. If it is not practical to assign the
leakage to an individual steam generator, all the primary-to-secondary leakage should
be conservatively assumed to be from one steam generator.
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The Surveillance Requirement is modified by a Note, which states that the
Surveillance is not required to be performed until 12 hours after establishment of steady
state operation. For Reactor Coolant System primary-to-secondary leakage
determination, steady state is defined as stable Reactor Coolant System pressure,
temperature, power level, pressurizer and makeup tank levels, makeup and letdown,
and reactor coolant pump seal injection and return flows.

The frequency of 72 hours is a reasonable interval to trend primary-to-secondary
leakage and recognizes the importance of early leakage detection in the prevention of
accidents. During normal operation the primary-to-secondary leakage is determined
using continuous process radiation monitors or radiochemical grab sampling. In
MODES 3 and 4, the primary system radioactivity level may be very low, making it
difficult to measure primary-to-secondary leakage. Leakage verification is provided by
chemistry .procedures that provide alternate means of calculating and confirming
primary-to-secondary leakage is less than or equal to 150 gpd through any one SG
(Ref. 2).

References

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

2. EPRI TR-104788, "Pressurized Water Reactor Primary-to-Secondary Leak
Guidelines"
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Steam Generator Design Information

Unit 1

Sandvik

Unit 2

SandvikTube manufacturer

Steam generator fabricator

Tube spacing (triangular pitch)

Westinghouse ENSA

0.980"0.980"

AVB design and material SA-479 type 405 SS
flat bar 0.160" thick
by 0.480" wide

SA-479 type 405 SS
flat bar 0.160" thick
by 0.480" wide

Tubesheet thickness

Radius of curvature and row number of
thermally stress-relieved U-bends
(U-bend centerline radius)

Number of tubes plugged prior to
operation

25.43" 25.43"

Row 1 -
Row 2 -
Row 3 -
Row4 -
Row 5 -
Row 6 -
Row 7-
Row 8 -
Row 9 -
Row 10 -
Row 11 -

Row 12 -
Row 13 -
Row 14-
Row 15-
Row 16-
Row 17 -

3.250"
3.740"
4.230"
4.720"
5.210"
5.700"
6.190"
6.680"
7.170"
7.660"
8.150"
8.640"
9.130"
9.620"

10.110"
10.600"
11.090"

Row 1 -
Row 2 -
Row 3 -
Row 4 -
Row 5 -
Row 6-
Row 7-
Row 8 -
Row9 -
Row 10-
Row 11 -
Row 12 -
Row 13 -
Row 14 -
Row 15 -
Row 16-
Row 17-

3.250"
3.740"
4.230"
4.720"
5.210"
5.700"
6.190"
6.680"
7.170"
7.660"
8.150"
8.640"
9.130"
9.620"

10.110"
10.600"
11.090"

A-33
B -40
C-26
D- 9

A-1
B-2
C - 3
D-0
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Support Structure Nomenclature and Measurements

Tangent
Points

Row 79

Row 63
Row 47

Row 35

Row 23

Row 16 -

Row 9
Row 1

09C

08C

07C

06C

05C

04C

03C

02C

Oic
.53

FBC

TSC

TEC

Westinghouse Delta 94

Supports 1 thru 9 = 1.125' A,!
Flow Baffle = .750 -

1..a !4
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