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SUBJECT: Revised Industry Steam Generator Program Generic License
Change Package

PROJECT NUMBER : 689
Dear Mr. Collins:

On February 4, 2000 NE| submitted the industry Steam Generator Program Generic
License Change Package for NRC review and endorsement. Industry events during

the subsequent months have delayed the NRC review and presented an opportunity

for the industry to improve the submittal. A summary of the major changes from the
February submittal is provided in Enclosure 1. The resulting package (Enclosures 2
through 8), which supercedes the earlier version in its entirety, is enclosed for your
endorsement.

Although the events of the last ten months have resulted in some changes to the
industry steam generator program guidance, the fundamental principles remain
sound. Equally as important, the program has demonstrated its resiliency. The
steam generator program guidance is designed to accommodate new knowledge and
experience, and that is precisely what is occurring. The enclosed Generic License
Change Package includes changes that reflect recent experience. In addition, the
appropriate underlying technical documents are currently being revised or
supplemental guidance is being developed as necessary to reflect new information.

The industry and the NRC worked diligently to address the technical and licensing
issues that ultimately resulted in the February 2000 version of the Steam Generator
Program Generic License Change Package. Although these documents have been
revised since the previous submittal, the differences do not represent a change in our
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Revision 1 to NEI 97-06 (Enclosure 9) reflects the resolution of the issues addressed
during the development of the Generic License Change Package. A draft copy of this
document is included to provide background information so that the regulatory
requirements can be understood within the context of the entire steam generator
program. We are not seeking NRC approval of this document and will issue it to the
industry shortly.

Once the NRC approves the enclosed Generic License Change Package, we expect
that PWR licensees will use Enclosures 2 through 8 as templates in the preparation
of plant-specific license amendment requests that meet the intent of the
requirements in the generic package. NEI confirmed this expectation last March
when all PWR licensees affirmed that they intended to adopt the proposed package
once the NRC endorsed it. This affirmation was predicated on the assumption that
the NRC review would not result in substantive changes to the proposed documents.

Implementation of the content of the Generic License Change Package represents an
improvement in steam generator operation, inspection, and maintenance. From our
perspective, the NRC and industry are fundamentally in agreement with the content
of this package. For these reasons, the industry looks forward to a prompt response
from the NRC in support of our initiative.

This submittal provides information that might be helpful to NRC staff when

evaluating plant-specific license amendment requests. Such reviews are exempted
under §170.21, Schedule of Facility Fees. Footnote 4 to the Special Projects provision
of §170.21 states, “Fees will not be assessed for requests/reports submitted to the
NRC...[a]s means of exchanging information between industry organizations and

the NRC for the purpose of supporting generic regulatory improvements or efforts.”

Please contact Jim Riley (202-739-8137, jhr@nei.org) if you have any questions
regarding these matters.

Sincerely,

DL Modn.

David J. Modeen
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Revised SG Program Generic License Change Package

Steam Generator Program Generic License Change Package

The revised version of the Steam Generator Generic License Change Package is
provided in Enclosures 2 through 8. The most significant changes to the documents
relative to the February version are summarized bellow:

Template for a License Amendment Cover Letter

The license amendment cover letter template is Enclosure 2 to this letter. The
only significant change made to this document was a clarification - the TRM

and TRM Bases are being submitted as part of the Generic License Change
Package for information only. These documents are licensee controlled and
are therefore not subject to NRC approval. The 10 CFR 50.59 process governs
changes to these documents.

RCS Operational Leakage Tech Spec and Bases

The Operational Leakage Tech Spec and Bases are Enclosure 3 to this letter.

The following significant changes were made to these documents

e Actions required upon exceeding RCS leakage limits were changed to
remove the four-hour period provided for reducing primary-to-secondary
leakage before commencing a shutdown. The four hour period was never
included in the governing industry guidance.

e The relationship between the primary-to-secondary leakage limit in the
Operational Leakage Technical Specification (150 gpd) and the accident
analysis assumption (nominally 1 gpm) was clarified in the Bases.

e The Bases includes an explanation of the limitations of primary-to-
secondary leakage measurements during low power conditions.

Administrative Technical Specification for a Steam Generative
Program

This document (Enclosure 4) was not changed substantively. The format and
some of the phrasing was revised to conform to standard Tech Spec convention
and to clarify the intent.
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Revised SG Program Generic License Change Package

Technical Requirements Manual

This document (Enclosure 5) was completely revised and significantly
simplified, although its technical intent was not altered . An explanation of the
major changes follows.

e THE LCO statement now includes the words: “...by plugging or repairing
tubes that exceed the Repair Criteria during SG inspections.” This change
was made to emphasize the intention of the LCO — satisfactory completion
of a Condition Monitoring / Operational Assessment (CM/OA) during a SG
inspection is sufficient to ensure conformance with the Performance
Criteria during the subsequent operating cycle unless an error in the
integrity assessment is discovered. The change also makes the LCO
statement consistent with the terminology in Condition A and thereby
enhances operator understanding of the requirements.

e The structural integrity performance criterion was revised to remove the
phrase “concurrent with a safe shutdown earthquake” since this condition
is not within the licensing basis of some plants. In its place the following
sentence was added: “Any additional loading combinations shall be
included as required by existing design and licensing basis.” For  those
plants whose licensing basis includes a safe shutdown earthquake, the
performance criterion is essentially unchanged. It was never the intent of
the criterion to impose requirements beyond a plant’s licensing basis.

e The Accident Induced Leakage Performance Criterion was editorially
revised — no substantive changes are intended.

e The Operational Leakage Performance Criterion was removed to avoid
duplication since it was already included in the Operational Leakage Tech
Spec.

e The Contingency Measure for failure to meet the Repair Criteria in
MODES 5 and 6 has been removed. This requirement had created
confusion by specifying actions that were in response to conditions that
were not defined by the LCO, and that occurred during MODES in which
the LCO was not applicable. The current version of the TRM accomplishes
the same thing through the surveillance that requires tube plugging or
repair prior to entry into MODE 4. This change also removed the
possibility of interpreting the TRM to imply that SG operability was
dependent on meeting the repair criteria.
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Revised SG Program Generic License Change Package

e The Contingency Measure for failure to meet the Performance Criteria in
MODES 5 and 6 has been removed. This requirement had created
confusion by specifying actions that were in response to conditions that
were not defined by the LCO, and that occurred during MODES in which
the LCO was not applicable. The current version of the TRM accomplishes
the same thing through the surveillance that requires verification of tube
integrity prior to entry into MODE 4.

e An applicability statement was added to the TRM for MODES 1 through 4.
SG operability is only tied to the Performance Criteria in MODES 1
through 4 and this was the intent of the February version where MODE
applicability was expressed as part of the LCO statement.

e All the NRC reports were moved from the TRM LCO to the TRM
Administrative Section. This is consistent with normal TRM standards
and satisfied a number of industry comments concerning the way the TRM
dealt with the NRC report requirements; it is not necessary to specifically
include reports in the TRM if they are already required by regulation. No
changes in the actual report requirements are intended.

e Surveillance frequency was tied to entry into MODE 4. This makes the
frequency easier to understand while expressing the need to verify SG tube
integrity prior to start up. The intent is not to review the previous
Condition Monitoring and Operational Assessment, but rather to ensure
that they are current and that there are no known problems that wouid
cast doubt on their accuracy. This intent is explained in the TRM Bases.

e The definitions were moved from the TRM to the TRM Bases. They were
also presented separately in the event that a licensee prefers to include
them in some other licensee controlled document. The TRM typically has
no definition section; the definitions in the TRM are usually the same as
those in the Tech Specs. The Bases also includes the lists of approved
Repair Criteria and Repair Methods that were previously included in the
TRM definitions.

e The definition of Limiting Design Basis Accident was revised to clarify its
intent within the context of the SG Program.

e The definition of Steam Generator Tubing was revised to clarify that
tubing refers to the tube wall and any repairs made to the tube wall.

Enclosure 1 Page 4



Revised SG Program Generic License Change Package

TRM Bases

The TRM Bases (Enclosure 6) was not included in the February version of the
SG Program Generic License Change Package. It was created to facilitate
understanding of the TRM in support of its implementation at license’s plants.

Safety Analysis and Significant Hazards Consideration

The Safety Analysis and Significant Hazards Consideration (Enclosures 7 and
8) were changed to be consistent with the rest of the revised documents.

NE] 97-06 Draft Revision 1

Draft revision 1 to NEI 97-06 is provided in Enclosure 9. The most significant
changes are summarized below:

All references to the proposed Technical Specifications have been removed and
the actual requirements inserted. The new Tech Specs will not be in place when
revision 1 is issued.

NEI 97-06 was revised throughout to maintain consistency with the SG Program
Generic License Change Package.

Guidance for justifying deviations from NEI 97-06 and its referenced EPRI
Guidelines was added to NEI 97-06 as Appendix D.

Section 1.5 now requires that revisions to NEI 97-06 and its referenced EPRI
Guidelines include a summary of the sections changed along with a technical
justification for the changes. This improves understanding of the changes and
facilitates implementation.

The intent of the industry reporting requirements in section 3.2.5 was clarified.

Enclosure 1 Page5



Enclosure 2

Template for a Plant Specific License Amendment
Cover Letter

Revision to NRC Submittal

Changes with respect to the February 4, 2000 version are

bold, underlined, blue font.




[Month Day, 2001]

U.S. Nuclear Regulatory Commission
Washington, DC 20555

ATTENTION: Document Control Desk

SUBJECT: [Plant, Docket Number]
License Amendment Request: Revision to Steam Generator
Technical Specifications

REFERENCES:

Pursuant to 10 CFR 50.90, [Licensee] hereby requests an amendment to Operating
License Number [DPR-XX] to incorporate the changes described below into the
Technical Specifications for [Plant].

The proposed amendment removes the steam generator Technical Specification
[3.4.6] and revises the Technical Specifications for RCS Operational Leakage [3.4.13],
Steam Generator Tube Surveillance Program [5.5.9], and Steam Generator Tube
Inspection Report [5.6.10].

The proposed amendment is necessary in order to implement the requirements of the
Industry Initiative on NEI 97-06, Steam Generator Program Guidelines. The
proposed changes reflect the results of a series of meetings between the NRC Staff
and The Nuclear Energy Institute’s Steam Generator Task Force.

This amendment request provides a programmatic framework for monitoring and
maintaining the integrity of the steam generator tubes consistent with Appendices A
and B to 10 CFR Part 50 and [Plant’s] licensing basis. This framework includes
performance criteria that, if satisfied, provide reasonable assurance that tube
integrity is being maintained consistent with the licensing basis. In addition, this
framework provides for monitoring and maintaining the tubes to provide reasonable
assurance that the performance criteria are met at all times between scheduled
inspections of the tubes.

DESCRIPTION OF PROPOSED CHANGE
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Steam generator Technical Specification [3.4.6] is deleted by this request. The
requirements of Technical Specification [3.4.6] are revised and relocated into a
licensee controlled document. The licensee controlled document, [ Technical
Requirements Manual ], defines the approved steam generator performance criteria,
repair criteria, and repair methods and establishes actions that would be necessary
should the performance criteria not be met. The[ Technical Requirements Manual ]
also contains definitions pertinent to Steam Generator Program requirements.
Changes to the [ Technical Requirements Manual ] will be governed by the
requirements of 10 CFR 50.59. The [Technical Requirements Manual] is

provided for information only to illustrate how the Steam Generator

Program requirements are incorporated into plant documentation.

[Plant] is not requesting NRC approval of the | Technical Requirements

Manual 1.

Technical Specifications [3.4.13, 5.5.9, and 5.6.10] are revised _ as described below.

The changes to the Operational Leakage Technical Specification reduce the
allowable leakage from any one steam generator to [ 150 gallons per day ] and
reference the plant’'s Steam Generator Program described in Technical Specification
[5.5.9] for the surveillance requirements necessary to verify tube integrity. The
proposed amendment also deletes the existing LCO 3.4.13.d since it is

enveloped by the revised LCO and revises the Conditions and

Surveillances to clarify the requirements related to primary-to-secondary

leakage.

The changes to Administrative Technical Specification [5.5.9], Steam Generator
Tube Surveillance Program, require the implementation of a Steam Generator
Program that contains the steam generator performance criteria. The change
removes the detailed inspection requirements from the Technical

Specifications and replaces them with the essential elements of a

program. _ In addition, this section defines the approval process for revising the
performance criteria, tube repair criteria and repair methods.

Finally, the change to Technical Specification [5.6.10] defines the requirement for,
and contents of the steam generator tube inspection report. The existing
requirement for a twelve month report is changed to a 120 day report; submitted only
if the number of tubes exceeding the repair criteria during scheduled inservice
inspections exceeds 1 percent of those inspected.

The content of the Steam Generator Program as discussed in this submittal is critical
to the satisfactory maintenance of steam generator tube integrity. [Plant’s] Steam
Generator Program will meet the intent of the guidance provided in the Steam
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Generator Integrity Elements section of NEI 97-06, Steam Generator Program
Guidelines, as it may be revised from time to time.  The basis for any deviations from
the intent  of NEI 97-06 or its referenced EPRI guideline documents will be
documented internally as part of the program implementation. This approach will be
documented as a commitment in [Plant's] [Commitment Tracking System].

This proposed revision will enhance the safety function of the steam generators by
increasing the probability that the integrity of the steam generator tubes will be
maintained between scheduled inservice inspections.

REQUESTED CHANGES

Revise Technical Specifications [3.4.6, 3.4.13, 5.9.5, and 5.6.10] as shown in the
attached marked-up Technical Specifications pages in Enclosure (3).

SCHEDULE

Approval of the proposed technical specification amendment is requested by [MM/YY]
in order to allow implementation of the associated requirements for scheduled
refueling outages after [MM/YY].

ASSESSMENT AND REVIEW

[Licensee] has evaluated the significant hazards considerations associated with the
proposed license amendment, as required by 10 CFR 50.92, and has determined that
there are none (see Enclosure (2) for a complete discussion). [Licensee] has also
determined that operation with the proposed changes will not result in any

significant increases in the amounts of any effluents that may be released offsite, and
no significant increases in individual or cumulative occupational radiation exposure.
Therefore, the proposed amendment is eligible for categorical exclusion as set forth in
10 CFR 51.22(c)(9). Pursuantto 10 CFR 51.22(b), no environmental impact
statement or environmental assessment is needed in connection with the approval of
the proposed change. The [Plant Operations and Safety Review Committee] has
reviewed this proposed amendment and concur s that operation with the proposed
modification will not result in an undue risk to the health and safety of the public.

Should you have any questions regarding this matter, we will be pleased to discuss
them with you.

Very T ruly Yours,

Enclosures: () Summary Description and Safety Analysis
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() Determination of Significant Hazards
() Technical Specification Marked-up Pages
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Template for an
Operational Leakage Technical Specification
And
Bases

Revision to NRC Submittal

Changes with respect to the February 4, 2000 version are

bold, underlined, blue font.




Inserts for Operational Leakage Tech Spec Bases

Insert A

Insert B

Insert C

APPLICABLE SAFETY ANALYSIS:

That primary to secondary LEAKAGE from all steam

generators is {one gallon per minute] or increases to [one

gallon per minute] as a result of accident induced

conditions . The Technical Specification LCO requirement to limit
primary to secondary leakage through any one steam generator to
less than 150 gallons per day is significantly less than the

condition assumed  in the safety analysis.

Primary to Secondary Leakage through any one SG

The limit of 150 gallons per day per steam generator is
based on operating experience gained from SG tube
degradation mechanisms which result in tube leakage.
This leakage rate along with the other performance criteria

in the Steam Generator Program provide reasonable
assurance that a single flaw leaking this amount will not
propagate to an SGTR under the stress conditions of a
LOCA or a main steam line rupture prior to detection by
leakage monitoring methods and commencement of plant
shutdown. If leaked through many flaws, the flaws are very

small and the above assumption is conservative.

The leakage rate limit applies to leakage in any one steam

generator. If it is not practical to assign the leakage to an

individual steam generator, all the leakage should be
conservatively assumed to be from one steam generator.
[However, plants with N-16 monitors on individual steam
lines can quantify leakage in any one steam generator.]

The RCS Operational primary to secondary leakage is
measured at standard temperature and pressure

SR 3.4.13.1:

A note under the surveillance column states that this SR is not
applicable to primary-to-secondary leakage because leakage limits
as low as 150 gallons per day cannot be measured accurately by an
RCS water inventory balance . In addition, primary-to-

secondary leakage may need to be checked more frequently

than every 72 hours in order to ensure adequate protection

against rapidly increasing SG tube leaks.

Enclosure 3
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Inserts for Operational Leakage Tech Spec Bases

Insert D SR3.4.13.2:
This SR requires that the Operational Leakage performance

criterion in the Steam Generator Program be satisfied.
Satisfying the Operational Leakage performance criterion

ensures that the primary to secondary LEAKAGE [imit is
met. The Operational Leakage performance criterion along

with the other performance criteria in the Steam Generator

Program provide reasonable assurance against tube burst

at normal and faulted conditions . The 150 gallons per day
limit is measured at standard temperature and pressure.

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, 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. The Steam Generator
Program provides guidance on leak rate monitoring during

MODES 3 and 4.
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Template for an
Administrative Section Technical Specification
for a
Steam Generator Program

Revision to NRC Submittal

Changes with respect to the February 4, 2000 version are
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Template for SG Admin Section Technical Specifications

559 Steam Generator Program

A Steam Generator Program shall be established and implemented to ensure that steam generator tube
integrity is maintained. Steam generator tube integrity is maintained by meeting the performance criteria as
defined in the Steam Generator Program. The Program shall include:

a. Condition Monitoring Assessment - Condition Monitoring Assessment means an
evaluation of the “as found” condition of the tubing with respect to the performance
criteria for structural and accident leakage integrity. The “as found” condition refers to
the condition of the tubing during a steam generator inspection outage, as determined
from the inservice inspection results or by other means, prior to the plugging or repair
of tubes. Condition Monitoring Assessments shall be conducted during each outage
during which the steam generator tubes are inspected, plugged, or repaired to confirm
that the performance criteria are being met. Requirements for condition monitoring

are defined in the Steam Generator Program.

b. Performance Criteria - The steam generator performance criteria are defined in the
Steam Generator Program. Revisions to  performance criteria (and their associated
definitions as used in the Steam Generator Program)  require review and approval by
the NRC. The performance criteria (and their associated definitions as used in the
Steam Generator Program) may be revised  to incorporate changes approved
generically by the NRC subject to the limitations and conditions set forth in the staff's
approving document. Demonstration of __ satisfaction of the generic limitations and
conditions must be documented in an evaluation prepared in accordance with 10 CFR
50.59.

c. Tube Repair Criteria and Repair Methods - Tube repair criteria and repair methods
shall be described in and implemented by the Steam Generator Program. Repair
criteria and___repair methods may be implemented after review and approval

by the NRC. In addition, repair criteria and repair methods approved

generically by the NRC may be used subject to the limitations and

conditions set forth in the staff's approving document . Demonstration of
satisfaction of the generic limitations and conditions must be documented in an

evaluation _ prepared in accordance with 10 CFR 50.59. Note that tube plugging is not

a repair and does not need to be reviewed or approved by the NRC.
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Template for SG Admin Section Technical Specifications

56.10 Steam Generator Tube Inspection Report

If the results of the steam generator inspection indicate greater than 1% of the
inspected tubes in any steam generator exceed the repair criteria in accordance
with the requirements of the Steam Generator Program,  a Special Report
shall be submitted within 120 days after the initial entry into Mode 4
following completion of the inspection. The report shall summarize:
a) The scope of inspections performed on each steam generator inspected in
the affected unit during the current outage,
b) Active degradation mechanisms found,
c) NDE techniques utilized for each degradation mechanism,
d) Location, orientation(if linear) and measured sizes  (if available)  of
service induced indications,
e) Number of tubes plugged or repaired during the inspection outage for
each active degradation mechanism,
f) Repair method utilized and the number of tubes repaired by each repair
method,
g) Total number and percentage of tubes plugged and/or repaired to date,
h) The effective plugging percentage for all plugging and tube repairs in
each steam generator, and
i) The results of condition monitoring including the results of tube pulls and
in-situ testing.
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Template for a Licensee Controlled Document
[Technical Requirements Manual]

Revision to NRC Submittal

Changes with respect to the February 4, 2000 version are
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Template for Steam Generator Tube Integrity
Licensee Controlled Document

The content of this document must be adopted when implementing the
proposed license changes. The format used herein is not required.

TRM x.y Steam Generators

LCO Steam generator tubes shall meet primary to secondary pressure
boundary integrity Performance Criteria as specified below by
plugging or repairing tubes that exceed the Repair Criteria
during SG inspections

A. Performance Criteria

(i) Structural criterion

Steam Generator Tubing 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
factorof 3.0 against Burst under Normal Steady State Full Power Operation
and a safety factorof 1.4 against Burst under the Limiting Design Basis
Accident. Any additional loading combinations shall be included as
required byexisting design and licensing basis.

(i) Accident Induced Leakage criterion

The primary to secondary Accident Induced Leakage rate for the
Limiting Design Basis Accident, other than a steam generator
tube rupture, shall not exceed the leakage rate assumed in the
accident analysis in terms of total leakage rate for all steam
generators and leakage rate for an individual steam generator.
Leakage is not to exceed [1 gpm per steam generator, except for
specific types of degradation at specific locations where the NRC
has approved greater accident-induced leakage as part

of a plant's licensing basis . Exceptions to the 1 gpm limit
can be applied if approved by the NRC in conjunction

with approved Alternate Repair Criterial.

(iii) Operational leakage criterion

Requirements related to the Operational Leakage
criterion are delineated in the RCS Operational
LEAKAGE Technical Specification.
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Template for Steam Generator Tube Integrity
Licensee Controlled Document

The content of this document must be adopted when implementing the
proposed license changes. The format used herein is not required.

APPLICABILITY: MODE 1,2, 3, and4 .

[CONTINGENCY MEASURES:]

CONDITION REQUIRED ACTION COMPLETION TIME
A. Failure to implement A.1 Determine steam generators In accordance with
a required plugging remain acceptable for [the licensee’s
or repair. continued operation based on | Corrective Action
meeting the Performance Program]
Criteria.
B. Required Action A.1 B.1 Declare the SG Immediately
and associated inoperable and enter the
Completion Time not appropriate Conditions
met . and Required Actions in
the TS.
[VERIFICATION REQUIREMENTS]
VERIFICATION FREQUENCY

SRA. Verify steam generator tube integrity is in
accordance with the Performance Criteria

described in the Steam Generator Program.

Prior to entry into MODE

4

SR B. Verify that SG tubes that exceed the

Repair Criteria are plugged or repaired

in accordance with Repair Methods.

Prior to entry into MODE

4

Enclosure 5
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Template for Steam Generator Tube Integrity
Licensee Controlled Document

#

The content of this document must be adopted when implementing the
proposed license changes. The format used herein is not required.

The following reporting requirements must be included in an
appropriate section of the licensee controlled document

6.x Steam Generator Performance and Repair Criteria Reports

6.X.1 Upon discovery of a failure to implement a required
plugging or repair, the NRC shall be notified within 8 hours. A
special report shall subsequently be submitted to the NRC within
60 days of the discovery that provides the basis for the planned
operating period.

6.X.2 If a steam generator tube(s) is found to not meet the
Performance Criteria during an outage that includes a steam
generator inspection, the NRC shall be notified within 8 hours. A
special report shall subsequently be submitted to the NRC within
60 days of the discovery that provides information on the
Performance Criteria exceeded. Another special report that
provides the basis for the planned operating period shall

subsequently be submitted to the NRC within 120 days of entering
MODE 4.
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Template for Steam Generator Tube Integrity
Licensee Controlled Document

o —_—_—, ], ,—,—————— e ]

The content  of this document must be adopted when implementing the
proposed license changes. The format used herein is not required.

The following definitions apply to terms used within the context of the
licensee controlled document and its Bases. They should be considered
for inclusion in the implementing plant document.

Accident-induced Leakage
The primary-to-secondary leakage occurring during postulated accidents other
than a steam generator tube rupture. This includes the primary-to-secondary
leakage existing immediately prior to the accident plus additional primary-to-
secondary leakage induced during the accident.

Burst
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 .

Limiting Design Basis Accident
In the context of steam generator primary-to-secondary pressure
boundary integrity, it is the accident that results in either the largest
differential pressure across the steam generator tubes for structural
considerations or the minimum margin to the applicable dose limits for
accident leakage considerations.

Normal Steady State Full Power Operation
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 T not should be assessed and included if necessary .

Repair Criteria
Those NDE measured parameters at or beyond which the tube must be repaired or
removed from service by plugging.

Repair Methods
Those means used to reestablish the RCS pressure boundary integrity of SG tubes
without removing the tube from service. Plugging a steam generator tube is not a
repair.
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Template for Steam Generator Tube Integrity
Licensee Controlled Document

The content of this document must be adopted when implementing the
proposed license changes. The format used herein is not required.

Steam Generator Tubing
Steam generator tubing refers to the entire length of the tube | including the tube

wall and any repairs to it . between the tube-to-tube sheet weld at the tube inlet

and the tube-to-tube sheet weld at the tube outlet. The tube-to-tube sheet weld is
not considered part of the tube.
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Steam Generator Tube Integrity
Technical Requirements Manual Bases

The TRM Bases was not submitted in February 2000, therefore no changes are
indicated.




Steam Generator Tube Integrity TRM Bases

M

TRM Steam Generator Integrity

BASES

BACKGROUND The purpose of the steam generator integrity LCO is to require
compliance with the steam generator Performance Criteria. The
steam generator Performance Criteria define the basis for steam
generator OPERABILITY. The Performance Criteria apply to
steam generator tubes and associated appurtenances (e.g. plugs,
sleeves, and other repairs). The Performance Criteri a and the
processes required to meet them are addressed by the Steam
Generator Program.

Satisfying the Performance Criteria provides reasonable assurance

of tube integrity at normal and faulted conditions. Steam generator
tube integrity means that the tubes are capable of performing their
intended safety functions consistent with their licensing basis,

including applicable regulatory requirements.

Since the Performance Criteria can not be surveilled during MODES
1 through 4, the LCO defines conformance with the Performance
Criteria by requiring that tubes that exceed the repair criteria are
plugged or repaired during SG inspections.

The steam generator (SG) tubes in pressurized water reactors 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 upon to maintain the primary
system’s 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 isolate the radioactive fission products in the primary
coolant from the secondary system.

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.
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The steam generator Performance Criteria identify the standards
against which performance is to be measured. Meeting the
Performance Criteria provides reasonable assurance that the steam
generator tubing remains capable of fulfilling its specific safety
function of maintaining RCPB integrity.

APPLICABLE
SAFETY
ANALYSIS

Satisfying the Performance Criteria provides reasonable assurance
against tube Burst and the resulting primary to secondary leakage
that might occur at normal and faulted conditions. The
consequences of design basis accidents that include primary to
secondary leakage are, in part, functions of the accident induced
primary-to-secondary leakage rates and the dose equivalent| '3'in
the primary coolant.

The typical analysis for an event resulting in steam discharge to the
atmosphere, except a steam generator tube rupture (SGTR), assumes
that primary-to-secondary leakage for all steam generators is [1

gallon per minute] or increases to [1 gallon per minute] as a result of
accident induced stresses. For accidents that do not involve fuel
damage, the reactor coolant activity levels of dose equivalent| 13" are
consistent with the technical specification values. For accidents that

do involve fuel damage, the primary coolant activity values are a
function of the accident conditions.

For most PWRs, the SGTR accident is the limiting design basis event
that establishes limits for these parameters. In the analysis of a
SGTR event, a bounding primary-to-secondary leakage rate equal to
the operational leakage rate limits in the technical specifications

plus the leakage rate associated with a double-ended rupture of a
single tube is assumed. The accident analysis for a SGTR assumes
the contaminated secondary fluid is only briefly released to the
atmosphere via safety valves and the majority is steamed to the

main condenser.

For other design basis accidents such as main steam line break
(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). The leakage is assumed to be at the design
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(continued)

basis value, which is consistent with the accident induced leakage
performance criterion. Due to the large amount of fluid that is
released during a MSLB, it is usually more limiting for site radiation
releases.

The steam generator Performance Criteria in this document and the
limits included in the plant technical specifications for operational
leakage and for dose equivalent | 131 in primary coolant ensure the
plant is operated within its analyzed condition. The dose
consequences resulting from the most Limiting Design Basis
Accident are within the limits defined in GDC 19 [1], 10 CFR 100 [2]
or the NRC approved licensing basis (i.e., a small fraction of these
limits).

LCO

The LCO requires that steam generator Performance Criteria be
met. Since conformance with the Performance Criteria can only be
determined during SG inspections, the LCO is met during MODES 1
through 4 by verifying that tubes that exceed the repair criteria
have been plugged or repaired.

The steam generator Performance Criteria include design basis
parameters that define acceptable steam generator performance.
Steam generator OPERABILITY is based on meeting the
Performance Criteria.

Changes to the Performance Criteria are controlled by the license
Technical Specifications.

A. Performance Criteria

The SG Performance Criteria are based on tube structural
integrity, accident-induced leakage, and operational leakage.
Compliance with the structural integrity and accident induced
leakage performance criteria can only be determined during
steam generator inspections. These inspections are performed
when the reactor is shutdown and depressurized so that the
primary side of the SG can be drained.
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(i) Structural Criterion

The Structural Criterion is:

“Steam Generator Tubing 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 against Burst under Normal
Steady State Full Power Operation and a safety factor of 1.4
against Burst under the Limiting Design Basis Accident. Any
additional loading combinations shall be included as required

by existing design and licensing basis. ”

Steam Generator Tubing refers to the entire length of the
tube, including the tube wall and any repairs made to it,
between the tube-to-tubesheet weld at the tube inlet and the
tube-to-tubesheet weld at the tube outlet. The tube-to-
tubesheet weld is not considered part of the tube.

In the context of the Structural Criterion for steam generator
primary-to-secondary pressure boundary integrity , the
Limiting Design Basis Accident is defined as the accident that
results in the largest differential pressure across the steam
generator tubes.

The Structural Criterion can be broken into two separate
considerations:

s Providing a margin of safety against tube Burst under
normal and accident conditions, and

o Ensuring structural integrity (preventing yield or Burst) of
the SG tubes under all anticipated transients included in
the design specification.

Tube Burst

Tube Burst is defined as the gross structural failure of
the tube wall. The condition typically corresponds to an
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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

The Structural Criterion provides reasonable assurance
that a steam generator tube will not  Burst during
normal or postulated accident conditions. The
Structural Criterion requires that the tubes not Burst
when subjected to differential pressures equal to three
(3) times those experienced during normal steady state
operation and 1.4 times accident differential pressures.
In addition, other loading combinations are included as
required by the design and licensing basis. The safety
factors of 3 and 1.4 and the requirement to include
applicable design basis loads are based on ASME Code
Section lll subsection NB [7] requirements and Draft
Regulatory Guide 1.121 [8] guidance.

For most plants the Normal Steady State Full Power
Operation condition defines the most limiting

parameters under which the tubes are tested. In the
context of the Structural Criterion, 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 T not should be assessed and
their effects on differential pressure should be
accounted for if significant. Guidance on accounting for
changes in these parameters is provided in the EPRI
Integrity Assessment Guidelines [6].

Tube Yield

The Structural Criterion verifies that the primary
pressure stresses do not exceed the yield strength for
the full range of normal operating conditions including
startup, operation in the power range, hot standby,
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cooldown, and all anticipated transients included in the
design specification. All appropriate loads contributing
to combined primary plus secondary stress are
evaluated so as to ensure that these loads do not
significantly reduce the Burst pressure for the full
range of normal operating conditions including
postulated accidents. For example, axial loads due to
tube-to-shell temperature differences in once-through
steam generator designs during postulated MSLB, or
axial loading associated with locked tube supports in
recirculating steam generator designs are addressed to
ensure that the test conditions are at least as severe as
those expected during operating and accident events.

(ii) Accident Induced Leakage Criterion

The Accident Induced Leakage Criterion is:

“The primary to secondary Accident Induced Leakage Rate for

the Limiting Design Basis Accident, other than a steam

generator tube rupture, shall not exceed the leakage rate
assumed in the accident analysis in terms of total leakage rate
for all steam generators and leakage rate for an individual

steam generator. Leakage is not to exceed [1 gpm per steam

generator, except for specific types of degradation at specific
locations where the NRC has approved greater accident-
induced leakage as part of a plant's licensing basis . Exceptions
to the 1 gpm limit can be applied if approved by the NRC in
conjunction with approved Alternate Repair Criteria].”

In the context of the Accident Induced Leakage Criterion:

e Accident Induced Leakage Rate means the primary-to-
secondary leakage occurring during postulated accidents
other than a steam generator tube rupture. This includes
the primary-to-secondary leakage rate existing
immediately prior to the accident plus additional primary-
to-secondary leakage induced during the accident.

e For steam generator primary-to-secondary pressure
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boundary integrity considerations, Limiting Design Basis
Accident is defined as the accident that results in the
minimum margin to the applicable dose limits.

The Accident Induced Leakage Criterion can be broken down
into two separate considerations:

e Meeting design basis conditions, and
e Limiting accident induced leakage to less than 1 gpm per
steam generator under all circumstances.

Design Basis

Primary to secondary leakage is a factor in the dose
releases outside containment resulting from a Limiting
Design Basis Accident. The radiological dose
consequences resulting from a potential primary-to-
secondary leak during postulated design basis accidents
must not exceed the offsite dose limits required by 10
CFR Part 100 [2] or the control room personnel dose
limits required by GDC-19 [1] or the NRC approved
licensing basis.

In most cases when calculating offsite doses, the safety
analysis for the Limiting Design Basis Accident, other
than a steam generator tube rupture, assumes a total of
[1 gpm] primary to secondary leakage as an initial
condition. Plant specific assumptions for accident
induced leakage are defined in each licensee’s licensing
basis. The leakage value used in the Accident Induced
Leakage Criterion must be consistent with the licensing
basis.

Limiting Accident Induced Leakage to 1 gpm
per SG

The NRC has stated that probabilistic safety analysis
sensitivity studies have shown that accident risk is
sensitive to certain design basis parameters such as 1
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gpm accident induced leakage per SG. As a result,
leakage greater than the design basis or 1 gpm per
steam generator is not aliowed unless the NRC has
approved greater leakage rates as part of an Alternate
Repair Criterion.

(i) Operational Leakage Criterion

The Operational Leakage Criterion and its associated action
and surveillance requirements are contained in the RCS
Operational Leakage Technical Specification. The
Operational Leakage Criterion is not included in the TRM to
avoid duplication with the license Technical Specifications.
The following summary of the Operational Leakage
requirements is provided to facilitate an understanding of all
of the Performance Criteria since they act together to define
SG OPERABILITY.

The Operational Leakage Criterion is:

“The RCS operational primary-to-secondary
leakage through any one steam generator
shall be limited to 150 gallons per day.”

Plant shutdown should commence if primary-to-secondary
leakage exceeds 150 gallons per day (GPD) from any one
steam generator. Operational leakage is measured at
standard temperature and pressure conditions (freezing
temperature of water, 0 degrees C, and atmospheric pressure,
14.7 psia).

The limit of 150 gallons per day per steam generator (the

plant limit is 150 gpd times the number of SGs in the unit) is
based on operating experience gained from SG tube
degradation mechanisms which result in tube leakage.  This
leakage rate along with the other Performance Criteria in the
Steam Generator Program provide reasonable assurance that
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a single flaw leaking this amount will not propagate to an
SGTR under the stress conditions of a LOCA or a main steam
line rupture prior to detection by leakage monitoring methods
and commencement of plant shutdown. If the leakage occurs
through many flaws, the flaws are very small and the above
assumption is conservative.

APPLICABILITY

Steam generator tube integrity is required during all MODES;
however when the plant is shutdown in MODES 5 and 6 RCS
conditions are far less challenging than during MODES 1 through 4,
resulting in lower stresses and reduced potential for leakage.
Therefore this LCO is applicable in MODES 1 through 4 only.

Steam generator tubes are designed to withstand the stresses due to
differential pressures as large as 3 times those experienced under
normal full power operations or 1.4 times those experienced during a
Limiting Design Basis Accident. This requirement is delineated in
the Structural Criterion. This magnitude of differential pressure is
only possible during MODES 1, 2, 3, and 4. When the reactor is in

~MODES 5 and 6, primary to secondary differential pressure and

primary coolant activity are so low that primary to secondary
leakage is not a significant safety concern. During MODES 5 and 6
the Performance Criteria are still required to be met, but do not form
a basis for SG OPERABILITY.

ACTIONS

A. Implementation of Repair Criteria can only be accomplished
during SG inspections that are performed when the reactor plant
is shutdown. If any plugging or repair of tubing is required, it is
completed before the plant enters an operating MODE. Ifa
required plugging or repair was not implemented during the last
inspection, the SGs were returned to service with a tube already
exceeding the Repair Criteria and the acceptability of the steam
generators for continued operation is in question.

In order to determine SG OPERABILITY, an evaluation must be
completed that starts with the physical condition of the tube at
the time of its last inspection and accounts for the time since the
inspection, and the potential growth rate of the degradation. The
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OPERABILITY determination is based on meeting the
Performance Criteria using the estimated condition of the tube at
the time the situation is discovered. A tube’s failure to meet a
Repair Criterion does not necessarily render the SG inoperable.
Steam generator OPERABILITY is based on meeting the SG
Performance Criteria since the Performance Criteria provide
reasonable assurance that the SG tubing remains capable of
meeting its safety function. The SG Repair Criteria define limits
on SG tube degradation that allow for flaw growth between
inspections and still provide assurance that the Performance
Criteria will continue to be met.

The plant’s Corrective Action Program will establish the
Completion Time requirement for the OPERABILITY
determination.

If an operating plant discovers that required plugging or repair
was not implemented during a previous steam generator
inspection, the NRC must be notified. These reporting
requirements are specified in [section 6.0, Reporting
Requirements, of the TRM]. Two reports are required.

Initially the NRC must be notified within 8 hours. This

notification is based on the requirementin 10 CFR 50.72  (b) (3)
(ii) (A) [3] to notify the NRC within 8 hours of a serious
degradation of a plant’s principal safety barriers.

In addition, a special report is submitted within 60 days of
determining the failure to implement a required plugging or
repair. This report is intended to be coincident with the report
required by 10 CFR 50.73 (a) (2) (ii) (A) (serious degradation of
the principal safety barriers) [4]. In addition to the content
required by the regulation, the report must provide information
on the specific Performance Criteria exceeded and the basis for
the next operating period (Operational Assessment). This
determination is important in order to provide reasonable
assurance that the Performance Criteria are currently being met
and will continue to be met at the time of the next SG inspection.
The 60 day requirement is based on NEI 97-06 [5] that requires
completion of a tube integrity assessment for the next operating
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cycle within 90 days after startup. The Action requirement for
the report is more restrictive since this report is necessary to
prove that the degraded SG tube(s) are currently meeting the
Performance Criteria.

. Ifthe OPERABILITY evaluation required by Action A. 1

determines that a SG tube does not meet a Performance Criteria
in MODES 1 through 4, the steam generator must be declared
inoperable and the actions required by the appropriate license
Technical Specifications must be followed. The steam generator
Performance Criteria include the design basis parameters that
define acceptable steam generator performance. Meeting the
Performance Criteria provides reasonable assurance that the
steam generator tubing remains capable of fulfilling its specific
safety function of maintaining RCPB integrity. Therefore,
OPERABILITY of the steam generators is based on meeting the
Performance Criteria.

SURVEILLANCE
REQUIREMENTS

A. During shutdown periods the steam generators will be inspected

as required by the licensee’s Steam Generator Program. The
licensee will perform a condition monitoring assessment of the
“as found” condition of the steam generator tubes. The
structural and accident leakage Performance Criteria are then
used to assess tube integrity and the effectiveness of the Steam
Generator program. This assessment may be performed
analytically or by test.

The existence of the Steam Generator Program is required by
the Technical Specifications. NEI 97-06, Steam Generator
Program Guidelines [5], and its referenced EPRI Guidelines
establish the content of the Steam Generator Program.

The Steam Generator Program requires periodic steam
generator tube integrity assessments. The purpose of the
integrity assessment is to ensure that the Performance Criteria
have been met for the previous operating period (i.e., condition
monitoring), and will continue to be met for the next period (i.e.,
operational assessment). The condition monitoring assessment
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is an evaluation of the “as found” condition of the tubing with
respect to the Performance Criteria for structural and accident
leakage integrity. The operational assessment determines the
length of the operating cycle by providing reasonable assurance
that the tubing will meet the Performance Criteria at the next
scheduled inspection.

Tube integrity must be verified prior to entry into MODE 4
because the tubes must meet the Performance Criteria in MODE
4 in order for the steam generators to be OPERABLE. The
surveillance requirement can be satisfied by determining that an
acceptable Condition Monitoring / Operational Assessment exists
and that the plant is within the operating cycle determined by

the Operational Assessment.

If a plant discovers that a Performance  Criteria has not been met
during a steam generator inspection, the NRC must be notified.
The reporting requirements are specified in [section 6.0,

Reporting Requirements , of the TRM]. Three reports are
required.

Initially the NRC must be notified within 8 hours. This

notification is based on the requirementin 10 CFR 50.72  (b) (3)
(i) (A) [3] to notify the NRC within 8 hours of a serious
degradation of the principal safety barriers.

In addition, a special report is required within 60 days of
determining a Performance Criterion was not met. This reportis
intended to be coincident with the report required by 10 CFR
50.73 (a) (2) (ii) (A) (serious degradation of the principal safety
barriers) [4]. In addition to the content required by the
regulation, the report must provide information on the specific
Performance Criteria exceeded. The 60 day time limit is
required by 10 CFR 50.73 [4].

Finally, a special report is required within 120 days of
determining a Performance Criterion was not met. This report
must describe the basis for the next operating period
(Operational Assessment). This determination is important in
order to provide reasonable assurance that the Performance
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Criteria will be met at the time of the next SG inspection. The
120 day completion time is based on an NEI 97-06 [5]
requirement that specifies completion of a tube integrity
assessment for the next operating cycle within 90 days after
startup.

B. During steam generator inspections the licensee wil | perform an
integrity assessment of the steam generator tubes. The purpose
of the integrity assessment is to ensure that the Performance
Criteria have been met for the previous operating period (i.e.,
condition monitoring), and will continue to be met for the next
period (i.e., operational assessment).

Ensuring that the tubes will meet the Performance Criteria at
the next inspection involves the use of Repair Criteria. Repair
Criteria are those NDE measured parameters at or beyond which
a tube must be repaired using an approved Repair Method or
removed from service by plugging. The tube Repair Criteria
establish limits for tube degradation that provide reasonable
assurance that an affected tube will meet the Performance
Criteria at the next scheduled inspection by allowing for
anticipated growth during the intervening time interval.
Because of this allowance for growth, exceeding a tube repair
criterion does not necessarily render the steam generators
inoperable.

Tube Repair Criteria are either the existing technical
specification through-wall (TW) depth-based criterion (i.e., 40%
TW for most plants), or other Alternate Repair Criteria (ARC)
approved by the NRC such as a voltage-based repair limit per
Generic Letter 95-05.

The depth base criterion, approved for use at all plants by the
NRC, was established when the most frequent form of
degradation was general wastage corrosion. This type of
degradation structurally bounds other forms of degradation and
is characterized by a volumetric loss of the tube wall.  This
criterion was established to allow for NDE uncertainties and
growth and still provide a reasonable assurance that the affected
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tube would not fail in the event of an accident. “Repair / plug in
detection” is considered a subset of the depth based criterion.
Additional basis information is provided in Draft Regulatory
Guide 1.121.

In recent years, improved inspection techniques, knowledge of
corrosion mechanisms, and experience have revealed additional
types of tube degradation in the form of cracks in the tube wall.
In some instances, a reliable method of characterizing specific
types of cracks at defined locations within certain steam
generator designs has been developed. In these cases, the
industry has developed, and the NRC has approved Alternate
Repair Criteria (ARC) to permit leaving a tube in service (as
opposed to plugging) when the tube has indications that fall
within the limits established by the ARC. Plug or repair on
detection is not an ARC.

The NRC must approve all Repair Criteria prior to use.
Requirements for approval of changes to the Repair Criteria are
contained in the license Technical Specifications. New plugging
designs or methods are not ARCs and do not require prior
approval by the NRC. Repair Criteria approved for use at
[Plant] are:

¢ [40%] nominal tube wall thickness

e [Other Repair Criteria that are currently approved for

use — list.]

Steam generator tubes that exceed the Repair Criteria must be
repaired or removed from service by plugging prior to entry into
MODE 4 after the SG inspection that detected the degradation.
This is necessary in order to provide reasonable assurance that
tube integrity will be maintained until the next scheduled
inspection. Due to technique and analyst uncertainties,
sampling plans, and probability of detection there is a possibility
that tube(s) exceeding the Repair Criteria will not be detected
during a particular steam generator inspection. If the flaw(s) is
detected during a subsequent inspection, the condition is not
considered a reportable event unless it is determined that the
Performance Criteria are not met.
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Steam generator tube repairs are only performed using approved
Repair Methods. Repair Methods are those means used to
reestablish the RCS pressure boundary integrity of SG tubes
without removing the tube from service. Plugging a steam
generator tube is not a repair.

The NRC must approve all Repair Methods prior to use.
Requirements for approval of changes to the Repair Methods are
contained in the license Technical Specifications. The Repair
Methods approved for use at [Plant] are:

e [.]

This surveillance is required prior to entry into MODE 4 where
the LCO is applicable. The surveillance requirement can be
satisfied by determining that an acceptable Condition
Monitoring / Operational Assessment exists and that the plant is
within the operating cycle determined by the Operational
Assessment.

REFERENCES 1. 10 CFR 50 Appendix A, GDC 19, Control Room
2. 10 CFR 100, Reactor Site Criteria

3. 10 CFR 50.72, Immediate notification requirements for operating
nuclear power reactors

4. 10 CFR 50.73, Licensee event report system
5. NEI 97-06, Steam Generator Program Guidelines

6. EPRI Report TR-107621, Steam Generator Integrity Assessment
Guidelines

7. ASME Boiler and Pressure Vessel Code, Section ill, Subsection
NB, Rules for Construction of Nuclear Facility Components, Class

1 Components

8. Draft Regulatory Guide 1.121, Basis for Plugging Degraded
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Steam Generator Tubes, August 1976
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Template for Summary Description and Safety Analysis

A. introduction

In December of 1998, the NRC Staff acknowledged that the 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). Forthe next eighteen months the industry and
the NRC participated in a series of meetings to resolve the differences and develop the
regulatory framework necessary to implement a comprehensive Steam Generator
Program. This license amendment request is the culmination of that effort.

B. Background

The steam generator (SG) tubes in pressurized water reactors 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 upon to maintain the primary system’s 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.

Tube integrity means that the tubes are capable of performing their intended safety
functions consistent with their 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  that occur throughout the industry.
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.

NDE techniques are used to measure the extent of tube degradation. When the
degradation of the tube wall reaches a prescribed repair criteria, the tube is considered
defective and corrective action is taken.

The criteria governing structural integrity of SG tubes were developed in the 1970s
from assumptions relative to uniform tube wall thinning. This led to the
establishment of a through wall SG tube repair criteria (e.g. 40 percent) that has
historically been incorporated into most PWR Technical Specifications (Tech Specs)
and has been applied, in the absence of other repair criteria, to all forms of SG tube
degradation where sizing techniques are available. Since the basis of the through wall
depth criterion was 360 °© wastage, it is generally considered to be conservative for
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other mechanisms of SG tube degradation. The repair criterion does not allow
licensees the flexibility to manage different types of SG tube degradation. Licensees
must either use the through wall criterion for all forms of degradation or obtain
approval for use of more appropriate repair criteria that consider the structural
integrity implications of the given mechanism.

In addition to their reliance on the through wall repair criteria, the current standard
Technical Specifications do not reflect the current inspection techniques, do not meet
current industry practice for inspection scope, and do not represent a performance
based approach to Steam Generator Program requirements.

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

e improved scope and methods for SG inspection,

 industry incentive to continue to improve inspection methods, and

o development of plugging and repair criteria based on  appropriate  NDE

parameters.

As a result, the assurance of steam generator 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 SG Program. These Guidelines cover topics
such as:

e Steam Generator Examination

e Steam Generator Integrity Assessment
e In-situ Pressure Testing

e Primary to Secondary Leakage

e Primary Water Chemistry, and

o Secondary Water Chemistry

These EPRI Guidelines, along with the upper tier document (NEI 97-06, “Steam
Generator Program Guidelines”) that ties the entire Steam Generator Program
together, define a comprehensive, performance based approach to managing steam
generator performance.

Revising the existing regulatory framework to accommodate degradation specific
management is the most appropriate way to address the issues of regulatory stability,
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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.

This license amendmént request provides the integrated approach for addressing SG
tube integrity.

C. Description of Amendment Request

The proposed amendment revises the Standard Technical Specifications for RCS
Operational Leakage [3.4.13], Steam Generator Program [5.5.9] and Steam Generator
Tube Inspection Report [5.6.10]. These changes are intended to replace the existing
Steam Generator Technical Specification in its entirety. Marked up Technical
Specification pages appear in Attachment[ X].

The changes to the Operational Leakage Technical Specification reduce the allowable
leakage from any one steam generator to [ 150 gallons per day ] and reference the
plant's Steam Generator Program required by Technical Specification [5.5.9] for the
surveillance requirements necessary to verify tube integrity ~ ._In addition, the
actions are changed to treat primary to secondary leakage the same as

RCS pressure boundary leakage; shutdown must be commenced upon

exceeding a leakage rate of 150 gallons per day in any steam generator.

The previous proposed Technical Specification allowed 4 hours to reduce

leakage to within limits. Finally, the surveillance requirements are revised

to include notes that clarify mode applicability.

The changes to Administrative Technical Specification [5.5.9] require the
implementation of a Steam Generator Program . In addition, this section defines
the approval process for revising steam generator performance criteria, tube repair
criteria and repair methods.

The change to Technical Specification [5.6.10] defines the requirement for, and
contents of the steam generator tube inspection report.

Finally, this amendment request includes  a copy of the [Technical Requirements
Manual ] that includes the  steam generator performance criteria  defined in the
Steam Generator Program and defines actions that would be necessary should the
criteria not be met. The [Technical Requirements Manual] is provided for
information only to illustrate how the Steam Generator Program

requirements are incorporated into plant documentation. [Plant] is not
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requesting NRC approval of the [ Technical Requirements Manual 1.
Changes to the [ Technical Requirements Manual 1 will be governed by the

requirements of 10CFR50.59.

The combination of these changes will implement the requirements of NEI 97-06.

D. Description of Proposed Changes to Steam Generator Requirements

The following table summarizes steam generator operation under the current
licensing basis (assumed to be Westinghouse Standard Technical Specifications) and
under the Steam Generator Program required by the proposed license
amendment. Note that many of the requirements discussed in the following

section are part of the Steam Generator Program and are not specifically

included in the Technical Specifications. The location of the requirement

is provided in the third column of the table (TS = Technical Specifications,

SGP = Steam Generator Program).

Condition or Current Licensing Location - Note
Reguirement Basis Proposed Change
Operational primary to [< 1 gpm total through all TS - [<150 gpd] 1

secondary leakage SGs and <500 gpd through any one SG
through any one SG]
RCS leakage not within [Reduce leakage to within | TS - Be in MODE 3 2
limits limits in 4 hours or be in in 6 hours and in
MODE 3in6 hours andin | MODE 5 in 36
MODE 5 in 36 hours] hours
Frequency of verification | 6 to 40 months depending | SGP - Dependenton |3
of tube integrity on SG category defined by | the previous
previous inspection inspection results and
results the anticipated defect
growth rate
Tube sample selection Based on SG Category, SGP - Dependenton |4
industry experience, a pre-outage
random selection, existing | evaluation of actual
indications, and results of degradation locations
the initial sample set - 3% and mechanisms
of all tubes as a minimum
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Condition or Current Licensing Location - Note
Requirement Basis Proposed Change
Inspection techniques Not specified SGP - Performance 5

based - dependent on
a pre-outage
evaluation of
degradation types
and NDE technique
capabilities
Performance criteria Operational leakage [<1 TS — Operational 6
gpm total or < 500 gpd for | leakage [<150 gpd]
any one SGJ. No criteria through any one SG
specified for structural SGP - Structural
integrity or accident integrity and
induced leakage. accident induced
leakage criteria
dependent on design
basis limits.
Condition monitoring
assessment
performed to verify
compliance.
Repair criteria Plug or repair tubes with SGP - Requirements |7
imperfections extending unchanged, but NRC
[>40%] through wall or approval is only
alternate criteria required for first time
approved by NRC use.
Failure to Meet Performance Criteria not TS - Operational 8
Performance or Repair defined. Operational leakage included in
Criteria leakage included in the the Tech Specs.
Tech Specs. Plug or SGP - Requirements
repair tubes exceeding established for faiiure
repair criteria. to meet performance
criteria. Plug or
repair tubes
exceeding repair
criteria.
Repair methods Methods (except plugging) | SGP - Unchanged 9

require previous approval
by the NRC

except that NRC
approval is required
for first time use.
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Condition or Current Licensing Location - Note
Requirement Basis Proposed Change
Reporting requirements [Plugging and repair SGP - NRC reports 10
report required 15 days required upon failure
after each inservice to meet a perform-
inspection, 12 month ance criterion or dis-
report documenting covery of failure to
inspection results, and implement required
reports in accordance with | plugging or repair,
§50.72 when the and/or
inspection results fall into TS - 120 days after
category C-3.] the initial entry into

Mode 4 if >1% of the
inspected tubes in

any affected SG
exceed repair criteria
Definitions Normal Tech Spec SGP - Applicable SG | 11
definitions did not address | Program definitions
SG Program issues. added to the
[Technical

Requirements
Manual Bases].

Further explanation of the information presented in the table above is provided in the
following notes referenced in the table.

1. Operational Leakage
The primary to secondary leakage limit has been reduced to[ <150 gpd]. This
leakage rate limit provides added assurance against 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 10CFR100 and GDC 19 dose limits 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. Industry
guidelines for primary to secondary leakage have been issued which, if followed,
ensure leakage is effectively monitored and timely action is taken before a leaking
tube exceeds the performance criteria. The industry guidelines include additional
criteria for unit shutdown if a rapidly increasing leak rate is detected.
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The Technical Specification requirement to limit primary to secondary leakage
through any one steam generator to [less than or equal to 150 gallons per day] is
significantly less than the initial condition of the safety analysis, [1 gpm] which
defined the value in the existing Technical Specifications.

2. Operational Leakage Actions
If primary to secondary leakage exceeds [150 gpdl; plant shutdown
must be commenced. Mode 3 must be achieved in 6 hours and mode S in
36 hours. There is no longer an allowance of 4 hours to reduce primary
to secondary leakage to less than the limit.

The removal of the 4 hour period during which primary to secondary
leakage can be reduced to avoid a plant shutdown is an improvement
over the existing Operational Leakage Technical Specification. This
change is consistent with the Steam Generator Program that also does
not allow four (4) hours before commencing a plant shutdown

3. Frequency of Verification of Tube Integrity
The existing Technical Specifications base inspection intervals on classifying the
condition of the steam generator into one of three categories based on the overall
results of the previous inspection. The surveillance frequency in the proposed
version is more performance based. Itis dependent on the location and severity of
specific active degradation mechanisms and their anticipated growth rate.

The proposed amendment is an improvement over the existing Technical
Specification. In the proposed Technical Specifications, the time between steam
generator inservice inspections is variable. It is adjusted to minimize the
possibility that tube integrity might degrade during the operating cycle beyond the
limits defined by the performance criteria.

4. Tube Sample Selection
The existing Technical Specifications base tube selection on steam generator
conditions and industry and plant experience.  The Steam Generator Program
requires the performance of a degradation assessment before every steam
generator inspection and refers utilities to EPRI Steam Generator Examination
Guidelines and EPRI Steam Generator Integrity Assessment Guidelines for the
details on degradation assessment . Tube sample selection is variable. The
proposed approach is performance based, dependent upon actual steam generator
conditions. 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.
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The method proposed is an improvement over the existing Technical Specifications.

5. Inspection Technigues
The Steam Generator Program requires the performance of a degradation
assessment before every steam generator inspection and refers utilities to EPRI
Steam Generator Examination Guidelines and EPRI Steam Generator Integrity
Assessment Guidelines for the details on its performance . The degradation
assessment will identify current and potential new degradation modes

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.

This change is an improvement over the existing Technical Specifications that
contained no similar requirement.

6. Performance Criteria
Performance criteria used for steam generators are based on tube structural
integrity , accident induced leakage, and operational leakage. The proposed
structural integrity and accident induced leakage performance criteria are new
requirements. These criteria are documented in the  Steam Generator
Program . The existing Technical Specifications contain only the operational
leakage criterion , therefore the proposed change is an improvement over

the existing requirements . The steam generator performance criteria identify
the standards against which performance is to be measured. Meeting the
performance criteria provides reasonable assurance that the steam generator
tubing will remain capable of fulfilling its specific safety function of maintaining
RCPB integrity throughout each operating cycle.

The structural integrity performance criterion is:

Steam generator tubing 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 against Burst
under normal steady state full power operationand a  safety factor _ of
1.4 against Burst under the Limiting Design Basis Accident . Any
additional loading combinations shall be included as

required by _existing design and licensing basis.
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The structural integrity _ performance criterion is based on ensuring that there is
reasonable assurance that a steam generator tube will not  Burst during normal or
postulated accident conditions.

In addition to the safety factor of three (3) for normal steady state operation and
1.4 for accident pressures, the integrity evaluation shall verify that the primary
pressure stresses not exceed the yield strength for the full range of normal
operating conditions as described in the performance criteria. Additionally, all
appropriate loads contributing to combined primary plus secondary stress shall be
evaluated to ensure that these loads do not significantly reduce the burst pressure
for the full range of normal operating conditions including postulated accidents.
For example, axial loads due to tube-to-shell temperature differences in once-
through steam generator designs during postulated MSLB, or axial loading
associated with locked tube supports in recirculating steam generator designs
should be addressed to ensure that the types of degradation evaluated are not
adversely impacted by these conditions.

The accident-induced leakage performance criterion is:

The primary to secondary accident induced leakage rate for the
Limiting Design Basis Accident, other than a steam generator
tube rupture, shall not exceed the leakage rate assumed in the
accident analysis in terms of total leakage rate for all steam
generators and leakage rate for an individual steam generator.
Leakage is not to exceed [1 gpm per steam generator, except for

specific types of degradation at specific locations where the NRC
has approved greater accident-induced leakage as part of a
plant's licensing basis . Exceptions to the 1 gpm limit can be

applied if approved by the NRC in conjunction with approved
Alternate Repair Criterial.

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 exceed the
offsite radiological dose consequences required by 10 CFR Part 100 guidelines or
the radiological consequences to control room personnel required by GDC-19.

In most cases when calculating offsite doses, the safety analysis for the Limiting
Design Basis Accident, other than a steam generator tube  rupture, assumes a total
of 1 gpm primary to secondary leakage as an initial condition. [Plant specific
assumptions for accident induced leakage are defined in each licensee’s licensing
basis.] Probabilistic safety analysis sensitivity studies have shown that  accident
risk_ is sensitive to certain design basis parameters such as 1 gpm accident induced
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leakage. As a result, leakage greater than [Plant’s] design basis or 1 gpm per
steam generator is not allowed unless the NRC has approved greater leakage

rates as part of an Alternate Repair Criterion

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 should commence if primary-to-secondary leakage exceeds 150
gallons per day (GPD) at standard temperature and pressure conditions from any
one steam generator.

The proposed amendment provides performance-based regulatory oversight of the
Steam Generator Program. 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 structural and accident leakage criteria were developed deterministically and
are consistent with the [Plant] licensing basis. The operational leakage criterion
was based on providing added assurance against tube rupture at normal operating
and faulted conditions , as discussed above.

A change in any of the criteria will require prior NRC approval. Under the
proposed licensing approach, the NRC Staff would approve each performance
criterion before it was used the first time on either a plant specific basis or
generically. In performing a generic review of the performance criterion, the Staff
would designate the requirements that were instrumental in their approval of the
proposal. Other plants that meet these requirements could implement the
generically approved performance criterion under 10CFR50.59. Following the
determination that all requirements were met, the [Technical Requirements
Manual] can be revised to reflect approval of the criterion.

The proposed performance criteria are an improvement over the existing Technical
Specifications that include only the Operational Leakage Criterion. Meeting the
performance criteria provides reasonable assurance that the steam generator
tubing will remain capable of fulfilling its specific safety function of maintaining
RCPB integrity throughout each operating cycle.
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7. Repair Criteria
The proposed license amendment __ requires that tubes that exceed approved tube
repair criteria be repaired in accordance with approved methods. For plants
experiencing a damage form or mechanism for which no depth sizing capability
exists, tubes identified with such damage are “repaired/plugged-on-detection” and
integrity should be assessed. This requirement is unchanged  but is relocated to
the [Technical Requirements Manual] . However, the means of obtaining NRC
approval of new repair criteria is changed by this amendment.

Under the proposed Technical Specifications and [Technical Requirements
Manual], repair criteria are established in [Plants] Steam Generator Program and,
once approved, are listed in the [Technical Requirements Manual]. Tubes with
defects exceeding the repair criteria are plugged or repaired with one of the
approved methods, also listed in the [Technical Requirements Manual].

The NRC Staff currently approves repair criteria on a plant-by-plant basis. The
Staff reviews each plant specific license amendment request and approves the
proposal on a plant specific basis, including a plant specific technical specification
change which, as a minimum, lists each repair criterion and may include specific
technique requirements.

Under the proposed licensing approach, the NRC Staff would continue to have the
opportunity to approve each repair criterion before it is used the first time.
However, in reviewing the repair criterion, the Staff would be able to review the
changes for generic application, designating the requirements that were
instrumental in their approval of the proposal. Other plants that meet these
requirements could implement the generically approved repair criterion under
10CFR50.59. Following the determination that all requirements were met, the
[Technical Requirements Manual] can be revised _ to reflect approval of the
criterion or method.

In summary, the NRC Staff will continue to have the opportunity to approve all
repair criteria that are implemented by domestic PWRs. However, the proposed
approach would eliminate the expenditure of resources in the review of plant
specific license amendments where the review is not warranted

8. Exceeding Performance or Repair Criteria

The Steam Generator Program requires the licensee to monitor steam
generator performance against performance criteria in accordance with the Steam
Generator Program.
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During plant operation, monitoring is performed using the operational leakage
criterion. Exceeding that criterion will lead to a plant shutdown in accordance with
technical specification [ 3.4.13]. Once shutdown, the Steam Generator Program will
ensure that the cause of the operational leakage is determined and corrective
actions to prevent recurrence are taken. Operation may resume when the
requirements of the Steam Generator Program have been met. This requirement

is unchanged from the existing Technical Specification.

The licensee may discover an error or omission during plant operation that

indicates a failure to implement a required plugging or repair during a previous
SG inspection . Under these circumstances, the licensee is expected to take the
actions required by their program. NRC notification will occur and the licensee will
submit a report containing the cause, corrective actions to prevent  recurrence, and
the basis for the planned operating cycle. This requirementis  part of the
[Technical Requirements Manual] . The existing Tech Specs addressed only
operational leakage during operations.

During shutdown periods, the operational leakage criterion is no longer

applicable, and the steam generators willbe  inspected _as required by the
licensee’s program. A condition monitoring assessment of the “as found” condition
of the steam generator tubes will be performed . The structural and accident
leakage performance criteria are then used to assess the effectiveness of the
licensee’s program. This assessment may be performed analytically or bytest. I
the performance criteria are not met, the Steam Generator Program

requires ascertaining the cause and determining corrective actions to

prevent recurrence . Operation may resume when the requirements of the
Steam Generator _ program have been met.

The proposed technical specification’s change to the actions required upon
exceeding the operational leakage criterion is conservative with respect to the
existing Technical Specifications and is explained in Note 2 above

The existing technical specifications do not address actions required while
operating if it is discovered that a performance or repair criterion is exceeded, so
the proposed change is an improvement.

If performance or repair criteria are exceeded while shutdown, required actions
consist of repairing or plugging the affected tubes and reporting the condition to
the NRC. The changes in the required reports are discussed under item 10 below.

9. Repair Methods
The Steam Generator Program requires that tubes that exceed approved tube
repair criteria be repaired in accordance with approved methods. For plants
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experiencing a damage form or mechanism for which no depth sizing capability
exists, tubes identified with such damage are “repaired/plugged-on-detection” and
integrity should be assessed. This requirement is unchanged but is relocated  to
the [Technical Requirements Manuall . In addition, repair methods currently
listed in the Technical Specifications are also relocated to _ the [Technical
Requirements Manual]. However, the means of obtaining NRC approval of new

repair methods is changed by this amendment.

Repair methods are established in [Plants] Steam Generator Program and, once
approved, are listed in the [licensee’s Technical Requirements Manual]. Tubes
with defects exceeding the repair criteria shall be repaired with one of these
approved methods.

The NRC Staff currently approves repair methods on a plant-by-plant basis. The
Staff reviews each plant specific license amendment request and approves the
proposal on a plant specific basis, including a plant specific technical specification
change which, as a minimum, lists each method and may include specific technique
requirements.

The proposed amendment will use the same approach for changing repair methods
as was presented above for repair criteria. The NRC Staff will have the

opportunity to approve all repair methods that are implemented by domestic

PWRs. However, the proposed approach would eliminate the expenditure of
resources in the review of plant specific license amendments where the review is not
warranted due to the availability of a generically approved document.

Note that steam generator plug designs do not require NRC review and therefore
plugging is not considered a repair in the context of this requirement.

10. Reporting Requirements
The proposed amendment requires a report upon

e Failure to meet a performance criteria discovered during an inservice
inspection,

e Failure to implement a required plugging or repair discovered while
operating, and '

e Greater than one percent of the tubes inspected in any one steam generator
exceed the repair criteria.

The existing 15 day report and the 12 month annual reports are deleted.

The information included in the proposed reporting  requirements envelopes that
required by the existing Technical Specifications. In addition, the information
provided is more useful in identifying the degradation mechanisms and
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determining their effects. Additional information, such as the basis for operating
cycles, is required in the unlikely event that a performance  criteria is not met.

Like much of the proposed amendment, 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
efficiently and, when required, more expeditiously than under the current

Technical Specifications.

11. Definitions
The proposed [Technical Requirements Manual Bases] includes a number of new
definitions that are important to the function of a Steam Generator Program. The
new definitions and their explanations are provided below.

1) Accident induced leakage rate means the primary-to-secondary leakage rate
occurring during postulated accidents other than a steam generator tube
rupture. This includes the primary-to-secondary leakage rate existing
immediately prior to the accident plus additional primary-to-secondary leakage
" induced during the accident.

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 the offsite radiological dose consequences required by 10 CFR Part
100 guidelines, or the radiological consequences to control room personnel
required by GDC-19 to be exceeded

2) 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

Since a burst definition is a required component for condition monitoring, a
definition that can be analytically defined and is capable of being assessed via

in situ and laboratory testing is required. Furthermore, the definition must be
consistent with ASME Code definitions, and one that applies to most forms of
tube degradation. Additionally, the definition is intended to demonstrate accord
with the testimony of James Knight (Testimony of James Knight Before the
Atomic Safety and Licensing Board, Docket Nos. 50 -282 and 50-306, January
1975.), and compliance with the historical guidance of the Regulatory Guide
1.121. The definition of burst per these documents is in relation to gross failure
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of the pressure boundary , e.g., “the degree of loading required to burst or
collapse a tube wall is consistent with the safety factor in Section Il of the
ASME B&PV Code.” Burst, or gross failure, according to the Code would be
interpreted as a catastrophic failure of the pressure boundary.

The proposed definition must also support 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, nor 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 definition is also intended not to characterize local instability, or for
example, “ligament pop-through”, as a burst. The onset of ligament tearing
need not coincide with the onset of a full burst. As an example of not having a
burst, consider an axial crack about 0.5” long with a uniform depth at 98% of the
tube wall. Deformation during pressurization would be expected to lead to
failure of the remaining ligament, (i.e., extension of the crack tip in the radial
direction) 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 deep wear indications.

3) Limiting Design Basis Accident, i n the context of steam generator
primary-to-secondary pressure boundary integrity, is the accident that
results in either the largest differential pressure across the steam
generator tubes for structural considerations or the minimum margin
to the applicable dose limits for accident leakage considerations

The above definition does not change the intent of the limiting
design basis accident: it just clarifies its application to the Steam
Generator Program performance criteria.

4) 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
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5)

parameters such as plugging or sleeving levels, primary or secondary
modifications, or T not should be assessed and included if necessary.

The definition of Normal Full Power Operation is important as it relates to
application of the safety factor of 3 in the structural integrity performance

criteria. The criterion requires “... retaining a safety factor of 3.0 against burst
for the pressure differential at normal steady state full power operation... . The
application of the safety factor of 3 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 3 AP 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 3 AP limit for changes in these parameters
when necessary.

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

Tube repair criteria are established for each active degradation mechanism.
Tube repair criteria are either the existing technical specification through-wall
(TW), depth-based criteria (i.e., 40% TW for most plants), a voltage-based repair
limit per Generic Letter 95-05, or other alternative repair criteria (ARC). A

steam generator degradation-specific management (SGDSM) strategy is
followed to develop and implement an ARC.

Tubes identified with a damage form or mechanism for which no depth sizing
capability exists are “repaired/plugged-on-detection” and integrity is assessed.
Note: “Plug-on-detection” is not considered an ARC.

An ARC methodology will be reviewed and approved by the NRC prior to its
first time use at a licensed facility. Subsequentuse of a generically
approved ARC at [Plant] will be justified by an evaluation _ that shows that
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7

[Plant] design falls within the parameters defined by the NRC in the SER
approving the ARC.

Repair Methods  are those means used to reestablish the RCS pressure
boundary integrity of SG tubes without removing the tube from service.
Plugging a steam generator tube is not a repair.

The purpose of a repair is typically to reestablish or replace the reactor coolant
pressure boundary. Repair methods are qualified and implemented in
accordance with industry standards. The qualification of the repair techniques
considers the specific steam generator conditions and mockup testing.

New repair methods will be reviewed and approved by the NRC prior to its first
time use at a licensed facility. Subsequent use of a generically approved
method at [Plant] can be justified by an evaluation _ that shows that [Plant]
design falls within the parameters defined by the NRC in the SER approving
the repair method.

Steam generator tubing refers to the entire length of the tube , including the

tube wall and any repairs {o it, between the tube-to-tubesheet weld at the
tube inlet and the tube-to-tubesheet weld at the tube outlet. The tube-to-
tubesheet weld is not considered part of the tube.

This definition ensures that all portions of steam generator tubes that are part

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

For the purposes of steam generator 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 are different.

E. Safety Analysis

The proposed amendment does not affect the design of the steam generators, their
method of operation, or primary coolant chemistry controls. The proposed changes
are an improvement to the existing SG inspection requirements and

provide additional assurance that the plant licensing basis will be
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maintained between SG inspections . The proposed changes do_ not adversely
impact any other previously evaluated design basis accident. ’

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

The consequences of design basis accidents such as SGTR are, in part, functions of the
dose equivalent | 131 in the primary coolant and the accident primary-to-secondary
leakage rates. As a result, limits are included in the plant technical specifications for
operational leakage and for dose equivalent! 131 in primary coolant to ensure the plant
is operated within its analyzed condition. For most PWRs, the SGTR accident is the
limiting design basis event that establishes these technical specification limits.

For other design basis accidents such as main steam line break (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). These analyses typically assume that
the tubes will exhibit primary-to-secondary leakage that is at the operational leakage
limit allowed by technical specifications.

The typical analysis of the above design basis accidents assumes that primary-to-
secondary leakage for all steam generators is 1 gallon per minute or increases to 1
gallon per minute as a result of accident induced stresses. For accidents that do not
involve fuel damage, the reactor coolant activity levels of dose equivalent| 131 are at
the technical specification values. For accidents that do involve fuel damage, the
primary coolant activity values are a function of the accident conditions. None of

these assumptions are affected by the proposed technical specification change.

The proposed technical specification change includes a reduction in the existing
technical specification operational leakage limit. The limit of [150 gallons per day per
steam generator] is based on operating experience as an indication of one or more tube
leaks. This reduced leakage limit provides additional assurance that leaking flaws will
not propagate to burst prior to plant shutdown.

In addition, the requirements proposed in this amendment are more effective in
detecting steam generator degradation and prescribing corrective actions than are the
existing Technical Specifications. As a result, the function and integrity of the tubes is
maintained with greater assurance.

Therefore, the proposed change does not affect the consequences of a SGTR or any
other design basis accident and the likelihood of such an accident is reduced.
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F. Conclusions

The proposed license amendment will provide greater assurance of steam generator
tube integrity than that offered by the current technical specifications. The proposed
requirements are performance based and provide the flexibility to adopt new
technology as it matures. These changes are consistent with the guidance in NEI 97-
06, Steam Generator Program Guidelines, and with the license change package
developed by the NEI Steam Generator Task Force.

Adopting the changes proposed by this license amendment will provide added
assurance that steam generator tubing will remain capable of fulfilling its specific
safety function of maintaining RCPB integrity.
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Template for No Significant Hazards Consideration

#
The proposed change has been evaluated against the standards in 10 CFR 50.92 and
has been determined to not involve a significant hazards consideration. The
proposed amendment requires a Steam Generator Program that defines a
performance based approach to maintaining steam generator tube

integrity. The Steam Generator Program includes Performance Criteria

that define the basis for steam generator operability and provide

reasonable assurance that the steam generator will remain capable of

fulfilling its safety function of maintaining reactor coolant pressure
boundary integrity. The existence of the Steam Generator Program is an
improvement over the existing requirements.

Operation of the facility in accordance with the proposed amendments

1. Would not involve a significant increase in the probability or
consequences of an accident previously evaluated.

The proposed change requires a Steam Generator Program that includes
performance criteria that will help ensure that the steam generator tubing will
retain structural 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 steam

generator performance criteria are based on tube structural integrity , accident
induced leakage, and operational leakage.

The structural integrity performance criterion is:

Steam Generator Tubing 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 against Burst under Normal
Steady State Full Power Operation and a safety factor of 1.4
against Burst under the Limiting Design Basis Accident. Any
additional loading combinations shall be included as

required by _ existing design and licensing basis.

The structural integrity performance criterion is a new requirement. Itis
documented in the Steam Generator Program

The accident-induced leakage performance criterion is:

The primary to secondary Accident Induced Leakage rate for the

Enclosure 8 Page 1 of 5
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Limiting Design Basis Accident, other than a steam generafor tube
rupture, shall not exceed the leakage rate assumed in the accident
analysis in terms of total leakage rate for all steam generators and
leakage rate for an individual steam generafor. Leakage is not to
exceed [I gpm per steam generafor, except for specific fypes of
degradation at specific locatiomwhere the NRC has approved greater
accident-induced leakage as part of a plant’s licensing hasis
Exceptions to thd gpm limit can be applied if approved by the NRC in
conjunction witk approved Alternate Repair Criterial.

The accident induced leakage criterion is a new requirement. It is documented
in the Steam Generator Program

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].

The operational leakage criterion is a reduction of an existing requirement
contained in the existing technical specifications.

The steam generator performance criteria identify the standards against
which tube integrity is to be measured. Meeting the performance criteria
provides reasonable assurance that the steam generator tubing will remain
capable of fulfilling its specific safety function of maintaining reactor coolant
pressure boundary integrity throughout each operating cycle and in the
unlikely event of a design basis accident.

A steam generator tube rupture (SGTR) event is one of the design basis
accidents that are analyzed as part of a plant’s licensing basis. The analysis of
a SGTR event assumes a bounding primary-to-secondary leakage rate equal to
the operational leakage rate limits in the technical specifications plus the
leakage rate associated with a double-ended rupture of a single tube.

For other design basis accidents such as main steam line break (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). The
Accident Induced Leakage criterion introduced by the proposed changes
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.

Enclosure 8
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Probability of an Accident

The Steam Generator Program referenced by this proposed amendment
includes requirements that are a significant improvement over the
requirements in the existing technical specifications. The Steam Generator
Program requirements affect many areas, including:

Defining steam generator performance criteria
Requiring a degradation assessment
Requiring a condition monitoring assessment
Reducing allowed operational leakage
Requiring performance based inspections
Establishing NDE requirements

As a result, the function and integrity of the tubes is maintained with greater
assurance and the probability of a steam generator tube rupture is decreased.

Consequences of an Accident

The consequences of design basis accidents are, in part, functions of the dose
equivalent | 131 in the primary coolant and the primary-to-secondary leakage
rates resulting from the accident. Therefore, limits are included in the plant
technical specifications for operational leakage and for dose equivalent| 31 in
primary coolant to ensure the plant is operated within its analyzed condition.

The typical analysis of the limiting design basis accident assumes that
primary-to-secondary leak rate after the accident is 1 gallon per minute, and
that the reactor coolant activity levels of dose equivalent! 13! are at the
technical specification values before the accident.

The operational leakage limit proposed by this technical specification
amendment, [150 gallons per day per steam generator], establishes the
acceptance limit for leakage existing prior to an accident. This limitis a
[reduction in the value] allowed by the current technical specifications. The
post accident (other than for a SGTR) leak rate limit remains at the value
assumed by the accident analysis [(typically 1 gpm)]. Since the proposed
operational leakage limit is more conservative than the existing value, it will
not increase the likelihood or the consequences of an accident.

Enclosure 8 Page 3 of 5
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Conclusion

The proposed amendment does not affect the design of the steam generators,
their method of operation, or primary coolant chemistry controls. The
proposed Technical Specification change does not adversely impact any other
previously evaluated design basis accident.

Therefore, the proposed change does not affect the consequences of a SGTR
accident and the probability of such an accident is reduced.

In addition, the proposed change does not affect the consequences of an MSLB,
rod ejection, or a reactor coolant pump locked rotor event.

2.  Would not create the possibility of a new or different kind of
accident from any other accident previously evaluated.

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

Implementation of the proposed Steam Generator Program will not introduce
any adverse changes to a plant design basis or postulated accident resulting
from potential tube degradation.  The result of the implementation of the

Steam Generator Program will be an enhancement of steam

generator tube performance. Primary-to-secondary leakage that may be
experienced during all plant conditions is expected to remain within current
accident analysis assumptions.

The proposed amendment does not affect the design of the steam generators,
their method of operation, or primary coolant chemistry controls. In addition,
the proposed change does not impact any other plant system or component.

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

3. Would not involve a significant reduction in a margin of safety.

The steam generator (SG) tubes in pressurized water reactors are an integral
part of the reactor coolant pressure boundary (RCPB) and, as such, are relied
upon to maintain the primary system’s pressure and inventory. As part of the
RCPB, the SG tubes are unique in that they are also relied upon as a heat
transfer surface between the primary and secondary systems such that
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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 steam generator is
maintained by ensuring the integrity of its tubes

Steam generator tube integrity is a function of the design, environment, and
current physical condition. The proposed license amendment does not affect
tube design or operating environment. The proposed changes are expected to
result in an improvement in the tube integrity by implementing the Steam
Generator Program to manage steam generator tube inspection, assessment,
repair, and plugging. The requirements established by the Steam Generator
Program are consistent with those in the applicable design codes and
standards and are an improvement over the requirements in the existing
technical specifications.

For the above reasons, the margin of safety is not changed and overali plant
safety will be enhanced by the proposed revision to the technical specifications.

Enclosure 8 . Page5 of 5
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EXECUTIVE SUMMARY

NEI 97-06 establishes a framework for structuring and strengthening existing steam generator
programs. It providesthe fundamental elements expected to be included in a steam generator
program. These elements incorporate a balance of prevention, inspection, evaluation, repair and
leakage monitoring measures. o

This guideline refers licensees to EPRI guidelines for the detailed development of these programmatic
attributes. EPRI will maintain these guidelines through the Steam Generator Management Project
consensus process. Revisions to the EPRI documents will follow the protocol as noted in Section 1.5
of this document. a

The intent of this document is to bring consistency in application of industry guidelines relative to
managing steam generator programs.. This document and those it references recognize the need for
flexibility within each plant-specific program to adjust for the degree of degradation expenenced and
expected improvements in techniques for managmg tube degradation.

Section 1, "Introduction”, provides a background discusses regulatory interface, licensee
responsibilities, and protocol for revision of the referenced EPRI guidelines.

Section 2, "Performance Criteria", doﬁnes the performance‘ criteria that licenséesshall use to measure
tube integrity. Meeting the performance criteria provides reasonable assurance that the steam generator
tubing remams capable of’ fulﬁllmg its mtended safety function of maintaining RCPB integrity.

Section 3 "Steam Generator Program" drscusses the program elements and nnplementmg guidance for
strengthening existing steam generator programs.
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1. Introduction

1.1 PURPOSE

The purpose of this document is to bring consistency in application of industry guidelines
related to managing steam generator programs. The framework offered in this document
incorporates a balance of prevention, inspection, evaluation, repair and leakage
monitoring measures. Additionally, this document establishes performance criteria that
licenseesshall use under the Maintenance Rule. ’

1.2 BACKGROUND

The program elements described in this document are evidence of the nuclear industry’s
commitment to safe and reliable steam. generator operation. These elements focus on
issues relative to the management and repair of steam generator tubing. For over two
decades, the industry has expended considerable resources developing guidance on
structuring steam generator programs to meet the challenges posed by tube degradation.

Chemistry control is an examp” of the industry’s commitment to the resolution and ‘
management of steam generate degradatlon By the mid-1970s, licenseeswere
plugging tubes at a rate that would exceed steam generator 40-year-life design margins.
The dominant damage form at that time was tube wastage. The industry corrected this by
changing to an all-volatile water chemistry control. This, however, resulted in conditions
conducive to corrosion of the carbon steel support plates, which led to tubing deformation
as a result of denting and crackmg with the same macceptable rate of tube plugging. The

-industry, working through EP'R'I” met these challenges by implementing steam generator
programs with aggressive unprovements in control of secondary-side water chemistry and
upgrades in secondary-SIde nt, thus essentially eliminating both wastage and

~ denting. The industry incorporated these successful programmatic strategies in the EPRI

Secondary Water C’/zemzlyﬁy_;G'zgi_a/e/mes and associated supporting documents.

These chemistry guidé. nes have proven to be the comerstones of the industry’s effort to
maintain acceptable steam generator performance. Over time, the industry’s steam
generator programs have matuired to include improvements in programmatic features, such
as non-destructive examinas rimary-to-secondary leakage monitoring, and
degradation-specific manag ﬁieﬁt. Building on the collective expertise of the industry, the
EPRI Steam Generator Management Project (SGMP) oversees the maintenance of these
guidelines, to incorporate technologlcal and programmatic improvements.

1.3 LicenseeResponsibilities

Revision 1 of NEI 97-06 was developed to incorporate the improvements
identified during the creation of the Steam Generator Generic License Change
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Package and the resolution of technical issues raised by the NRC since the
issuance of Revision 0. Each licensee shall ensure that existing regulatory
requirements are met during implementation of NEI 97-06. ‘

Each licenseeshall adopt the performance criteria contained in Section 2. The
performance criteria are (1) Structural Integrity, (2) Accident-Induced Leakage and (3)
Operational Leakage. Further, each licenseeshall evaluate existing program elements
against those described in Section 3 and revise and strengthen, where necessary, to meet
the intent of this document and the referenced EPRI guidelines.

The steam generator program described in this document réguires adherence to the
intent of both the integrity elements and support elements discussed below.

The integrity and support elements are as follows:

Integrity Elements:

assessment of gotentlal degradatmn mechanisms

inspection i
integrity assessmen

maintenance and reps

primary-to-secondary eakage monitoring

maintenance of secondan_‘x—sxde mtegnty
eports to NRC

Suggort Elements:
= econdagx—sxde water chemlstry
~ primary-side water ¢ istry
 foreign material exclusion _
self assessment
reports to industry

Sec‘tioii 3 prouiiidegﬂﬁdditiona mformétion on these program elements.
REGULATORYREQUIREMENTS

The following section:add;’s:‘
development and implems

C requirements that licensees should considerin the
f the plant-specific steam generator program.
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141 10 CFR Part 50 Appendix A, General Design Criteria for Nuclear Power Plants,

b this appendlx apply to all acti

142

and Appendix B. Quality Assurance Criteria for Nuclear Power Plants and Fuel

Reprocessing Plants. .

General Design Criteria (GDC) 1, 2, 4, 14, 30, 31 and 32 of 10 CFR Part 50, Appendix
A, define requirements for the reactor coolant pressure boundary (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 mventory and pressure.

General Design Criteria (GDC) 19 of 10 CFR Part 50, Appendix A, defines

requirements for the control room and for the radiation protection of the

operators working within it. Accidents involving the leakage or burst of steam
enerator tubing comprise a challenge to the habitability of the contrel room.

Steam generator tubing and associated repair technigques and cemgonents, such

as plugs and sleeves, must be capable of maintaining reactor coolant inventory
and pressure in order to prevent excessive leakage and the resulti ng radiation
doses to the control room "nerator. .

Nuclear power plants hc ed to Op_erate prior to the effectlve date of 10 C FR
50, Appendix A (1971) are committed to the Proposed Appendix A to 10 CFR 50,

General Design Criteria for Nuclear Power Plants, published in the Federal
Register on July 11, 1967 which is similar to 10 CFR 50, Appendix A. Plant

specific commitments e the Draft General Design Cntena are defined in the

licensing bases for sucli glhnts.

10 CF R 50, Appendlx B , esta 'llshes quality assurance requirements for the design,
constructron and operatxoh‘ of safety-related components. - The pertinent requirements of
” affectmg the safety-related functions of these
components these include, in part, inspecting, testing, operating and maintaining. Criteria
IX, X1, and XVI of Appendlx B apply to the steam generator tube integrity program.

10 CFR § 5’0.’65, Man nice Rule

Under the Mamtenance Ri enseesclassify steam generators as risk significant

components because they : d on to remain functional during and after design basis
events. The performance in Section 2 of this document shall be used to
demonstrate that the condition of the steam generator “is being effectively controlled

through the performance of appropriate preventive maintenance” (Maintenance Rule
§(2)(2)). This guideline and the referenced EPRI guidelines define a steam generator
program that provides the appropriate preventive maintenance that meets the intent of the
Maintenance Rule.
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Steam generators are to be monitored under §(a)(2) of the Maintenance Rule against
industry-established performance criteria. If the performance criteria are not met, a cause
determination of appropriate depth shall be done and the results evaluated to determine if
goals should be established per §(a)(1) of the Maintenance Rule. NUMARC 93-01 [1]
offers guidance for implementing the Maintenance Rule should a licenseeelect to
incorporate additional monitoring goals beyond the scope of this document.

1.4.310 CFR § 50.72/mmediate Notification Requirements for Operating Nuclear
Power Reactorsand § 50.73 Licensee Event Report System

Failure to meet the performance criteria should be assessed to determine if it results in
degradation of safety barriers. If so, the reporting requirements of §50.72 and §50.73
should be reviewed to determine applicability. ' :

14470 CFR § 104 Reactor Site C’riteri’a‘l

10 CFR § 100 establishes reactor-siting criteria, particularly with resgect to the
risk of public exposure to.the release of radioactive fission products. Accidents
involving the leakage orhb urst of steam generator tubing may comprise a
challenge to containment and therefore involve an increased risk of radioactive
release. Steam generator fubmg and associated repair techniques and

components, such as plugs and sleeves, must be capable of maintaining reactor
coolant mventogx and pressure in order to prevent excessive leakage.

1.4.5Plant Tehnlcal Sgeclfimtlo

anagx-to-Secondam ' :-':ge Plant techn ical 8 pecxﬁcatlons include a
requirement to shut down w i v leakage exceeds an

established tyhreshold.l '

I.SPREPARATION :ANDREV': 'I,O'NPROTOCOL FOREPRI GUIDELINES

The requtrements in thEPRI gmdehnesrepresent a consensus of the committee
and are expenence-ba: n that they are achievable with available technology.
Requirements will be incorporated into the EPRI guideline documents when it has
been successfully demonst" ed that the requirements can be applied in operating
plants. Meeting the inten of the EPRI Guidelines (References 2 through 7) is

required.While it is reco 0g zed that specific site experience and steam generator

design may require adap_'ttitxdn of select requirements within the supporting
documents, the overall program elements are independent of steam generator
design and apply to both first and second generation steam generators.

-
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When a licensee’s steam generator program deviates from the applicable
guideline, a technical justification for deviation should be written and approved in
accordance with the licensee’s steam generator program. The technical
justification should provide the basis for the determination that the proposed
deviation meets the intent established by the applicable documents. Information
on justifying deviations is provided in Appendix D.

The responsibility for development and/or revision of EPRI Guidelines is typically
assigned to theognizant EPRI Steam Generator Management Project (SGMP)
Issues Resolution Group (IRG) or the Technical Support Subcommittee (TSS).

Draft versions of documents or guidelines are gz' pically generated as part of the
interactive process of document development. Whenever possible and

appropriate, it is desirable that these documents receive a "broad base" review
and therefore the documents are normally distributed to the Technical Advisory

Group (TAG) for review.

EPRI Guidelines are aggrqv_ed by the fdllowing groups in the order indicated:

1. Guidelineor Ad-l-‘Ic:)‘éiE:v' ﬁxmittee responsible for development
2. IRG or TSS assigne ersight responsibility for the document
-

3. Issues Integration Group (1IG)
4. Executive Group* ’

* 11G and Exécuti;‘\'e\v\Groug approval is required for all the guidelines listed
in this section excég"tf ffor th8WWR Steam Generator Tube Plug Assessment
Doclmzeng: fs ]s.and thePWR Sleeving Assessment Documen?].

| ,Addi't'ional information on theL SGMP protocol is provided in Reference 11.

The EPRI guidélines reféf‘e‘f nced herein are:

PWR Steam Generator Examination Guidelines 2],
PWR Primary-to-Secondary Leak Guidelines [3);
PWR Secondary Water Chemistry Guidelines [4];
PWR Primary Water Chemistry Guidelines [5]:

Steam Generator ]ﬂfégfi{)iﬂssessmeﬂt Guidelines [6];
In Situ Pressure Testing G’zl)':a_:’é/z’/zes (71

Additional information on plugging and repair can be found in the following
assessment documents:

n PR Steam Generator Tube Plug Assessment Document, 8); and
»  PHR Sleeving Assessment Document [9).
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At an interval not to exceed two years, the EPRI Nuclear Power Council (NPC) will
convene a utility committee(s) to review the applicable EPRI guidelineto determine the
need for revision.

Committee members include utility personnel, supplemented, as appropriate, by consultants,
NSSS vendor and other supplier and/or service vendor personnel, all with equal voting
rights. The members will have expertise relevant to the particular area being addressed.
These committees are responsible to, and under the charter of, a utility sponsor group that
broadly represents the management of the plants to which the prepared guidance is
applicable. There will be an EPRI staff member on the commﬂiee usually the chairperson,
who will be a non-voting member. The NPC will approve the membership on the
committees.

Once the committee prepares a final draft, it is circulated for broad industry review. The
committee then resolves all comments generated as a result of the review and plepares a final
document to be approved and 1ssued by the sponsor group. :

i oard should be consulted if guestlons arise on the
interpretation of the EPRI gu deimes. Such guestlons should be addressed and

the NEI Steam Generator Revxew Board is provided i in Reference 11.

When NEI 97 06 is rev:sed, hcenseemll modlfy their steam generator program:
ccording wntlnn 6 monthslfthe next refuelmg outage is less than six months away, the

NEI 9/-06 document '
~ been revised along with th

er, or the guideline document, will

grovnde a hstmg of the revised gc:zectums of the guideline and the technical basis for
each revision to the document’s mandatory elemenisicensees will modify their

steam generator pro ramsdnrm the time frame specified by EPRI SGMP.

2. PERFORMANCE CRITERIA

The steam generator (SG!Mtubes in pressurized water reactors have a number of
important safety functions. These tubes are an integral part of the reactor coolant

pressure boundary (RCPB) and, as such, are relied upon to maintain the primary
system's pressure and inventory. As part of the RCPB, the SG tubes are unique
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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. The SG tubes are also relied upon to isolate the radioactive fission
products in the primary coolant from the secondary system.

The steam generator Performance Criteria described below identify the standards against
which performance is to be measured. Meeting the performance criteria provides
reasonable assurance that the steam generator tubing remains capable of fulfilling its
specific safety function of maintaining RCPB integrity.

The steam generator performance criteria identify the standards against which
performance is to be measuredPerformance criteria used for steam generators
shall be based on tube structural integrity, accident-induced leakage, and
operational leakage as defined below. Meeting the performance criteria provides

reasonable assurance that the steam generator tubing remains cagable of fulfilling
its specific safety function of mamtammg RCPB integrity E

2.1 STRUCTURALINTEGR;rYJ?ERFORMANCECRITERION

Steam generator tublng shali retaln 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 specxﬂcatlon) and
design basis accidents. This includes retaining a  safety factor of
3.0 against burst under normal steady state full power operation
and a safety factor of 1.4 against burst under the limiting design

 basis accident. Any additional loading combinations shall

be mcluded as require 5 ex1stmq design and licensing

© basis .

The structural performance cntcnon is based on ensuring that there is reasonable assurance
that a steam generator tube will not burstdunng normal or postulated accident conditions.
Section 3.1.3 of this guideline establishes the essential elements to meet this performance

The EPRI Steam Generator Integrity Assessment Guideline [6] offers guidance for the
evaluation methods, required margins and adjustments, and the typical inputs and
assumptions used to determine tube integrity. It stresses that the tube integrity
assessments account for input variability and uncertainties so as to provide a

conservative assessment of the condition of the tubing relative to the performance
criteria.
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In addition to the safety factor of three (3) for normal steady state operation
and 1.4 for accident pressures, the integrity evaluation shall verify that the
primary pressure stresses not exceed the yield strength for the full range of
normal operating conditions as described in the performance criteria.
Additionally, all appropriate loads contributing to combined primary plus
secondary stress shall be evaluated so as to ensure that these loads  do not
significantly reduce the burst pressure for the full range of normal

operating conditions including postulated accidents. For example, axial
loads due to tube-to-shell temperature differences in once-through steam
generator designs during postulated MSLB, or axial loading associated with
locked tube supports in recirculating steam generator designs should be
addressed to ensure that the types of degradation evaluated are not
adversely impacted by these conditions, .

2.2ACCIDENT-INDUCEDLEAKAGEPERFORMANCECRITERION :

The accident-induced leakage performance criterion is:

The primary to. ndary aceldent mdueed leakage rate for the
limiting design basis accident, other than a steam generator tube
rupture, shall not exceed the leakage rate assumed in the accident
analysis in terms of total leakage rate for all steam generators and
' leakage rate for an individual steam generatdreagi_ge is not to
exceed 1 gp steam generator, except for specific es of
degradation at specific locationwhere the NRC has approved
greater a,cld uced leakage as part of a plant's licensing
_ basis. Excepti o the 1-gpm limit can be applied if approved by
. fthe NRC in con jon with approved alternate repair criteria.

The pressure and temper: 're eondmons used in the determination of the
accident induced leakage rate shail be consxstent with the conditions assumed in
the accident analxs

Prxman_y-to-secondag:ieg ge is a factor in the dose releases outside
containment resultm f om limiting design basis accident. The potential

In most cases when calculating offsite doses, the safety analysis for the
limiting design basis accident assumes 1 gpm primary-to-secondary
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leakage as an initial condition. Plant specific assumptions for accident-
induced leakage are defined in each licensee’s licensing basis.

Probabilistic safety analysis sensitivity studies have shown that severe
accident risk is sensitive to certain design basis parameters such as 1 gpm
accident induced leakage. Leakage rates greater than 1 gpm per steam
generator could possibly cause failure in adjacent tubes under the
conditions associated with severe accident scenarios. As a result, leakage
greater than a plant's design basis or 1 gpm per steam generator is not
allowed without prior NRC approval ,

2.3 OPERATIONALLEAKAGE PERFORMANCECRITERION

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.

*

The typical design basis accident analysis assumes that primary-to-secondary
leakage for all steam generators is 1 gallon per minute or increases to 1 gallon per
minute as a result of accident mduced stressef’he operational leakage

performance criterion establishes a margin to the 1-gpm primary-to-secondary
leakage value. Plant sgeclfic degradation mechanisms may exist which require a
plant to lmglement reduced ogeratlonal leakage limits

Leak Gundeimes [3] provnde
perational leakage performance
nt and detection methods and
to the intent of these guidelines.

The PWR anary-to_-Sec,o.
_reasonable assurance thal
- criterion will be met. Mea

associated actlons shall a

The gressure and temnerature condltmns used in the determination of Operational
Leakage shall be consxstent with the gmdance in the PWR Primary to Secondary
Leak Gmdellnes |3| -

3. STEAM GENERA

The purpose of a steam generator program is to ensure tube integrity. The program should
contain a balance of prevention, inspection, evaluation and repair, and leakage monitoring
measures. Licensees shall document the program through plant procedures. The major
program elements are discussed below.
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3.1 STEAM GENERATORINTEGRITYELEMENTS

The guidance presented in section 3.1, Steam Generator Integrity Elements, is
critical to a steam generator program. These elements are intended to ensure

steam generator tube structural and leakage integrity is maintained. Observance
of these elements is required to implement NEI 97-06 as intended.

3.1.1 Assessment of DegradatienViechanisms

Prior to planned steam generator msgectloils;nsees shall perform an

assessment of existing degradation mechanisms. The assessment shall address the
reactor coolant pressure boundary within the steam generator, e.g., plugs, sleeves,
tubes and the components that support the pressure boundary, such as secondary-
side components. The assessment shall consider operating expenence from other
similar steam generators. The assessment shall also consider engmeenng analysis of
the degradation mechamsms ,

The purpose of the assessment is to identify degradatxon mechanisms and for each
mechanism identified: '

= choose techniques to test for degradatlon based on the probability of detection
and sizing capablhty, ' :

- estabhsh the number f tubes to be mspected

imits; and

m esblish the suucf

\ rate ‘or a plan to‘establish the flaw growth rate

_ The identification of th \:\parameters allows a licenseeto establish the inspection

. or repair cnterlon before an outage. If a plant identifies a new degradation, or if the
measured parametersschange, such as growth rate, the plant may need to adjust
analytlcal parameters during an mspectlon as the condition monitoring or operational
assessment dictates.

degradation mechanisms affects both the inspection and
rogram. The inspection component identifies the
technique’s capablhty ichuding detection probability, sizing capability, and
measurement uncertamtj}. It will also identify the sampling strategy. The structural
component applies the information gathered from the inspection with flaw growth
rate projections to establish the repair limit and/or cycle length.

The assessment of po

10
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To conduct an effective inspection, the licenseeshould integrate the structural and
inspection components. EPRI Steam Generator Integrity Assessment
Guidelines [6] and EPRI PHVR Steam Generator Examination Guidelines 2]
provide guidance for assessment of potential degradation mechanisms.

3.1.2 Inspection

Each licenseeshall plan inspections according to the expected tube degradation
and follow the inspection guidelines contained in the latest revision of the EPRI
PWR Steam Generator Examination G’uzde/mes [2]

Some of the important features include:

= sampling using a performance—based approach as suggorted by the
degradation and mtegrlg assessme,nt

= obtaining the information necessary to develop degradation condition
monitoring and op'erational assessments, :

= qualifying the mspectlon program by determmlng the accuracy and defmmg the :
elements for enhancmg NDE system performance, including technique, analysns
field analys1s feedback, human performance and process controls.

3.1.3 Tube IngI_]ty Assessment

Licensees shall assess tube*_ egrity after each steam generator 1nspect10n. The
 assessment will includ degradation mechanisms known to exist in the steam
5 generator being evaluatedifhe purpose of the integrity assessment is to ensure that
-the performance criteria have been met for the previous operating period (i.e., condition
v momtormg), and will contin (be met for the next period (i.e., operational assessment).
These assessments shall cconnt for all significant uncertainties so as to provide
a conservative assessment of the condition of the tubing relative to the
performance criteria. Potential si significant sources of uncertainty include
uncertainties assoclateﬂi\‘ ith the projected limiting defect or indication size,
material prope ‘ uctural model. Conservative assumptions should be
employed to account for uncertainties not directly treated in the assessment.
The EPRI Steam Generato tégmy Assessment Guideline [6] offers guidance for
the evaluation method's,‘j:na_r , and uncertainty considerations used to determine tube

integrity.

The choice of an evaluation method to verify tube integrity will depend on the uncertainty
surrounding the particular degradation being assessed which can be highly dependent on
the availability of data. Licenseesmay use activities such as in-situ pressure testing or

pulling tubes to supplement the tube integrity analysis. Reference 6 provides guidance as

11
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to when to conduct in situ pressure testing to address past operating period performance.
The EPRI /7n Sizu Pressure Testing Guidelines |7 provide guidance on screening
criteria for candidate tube selection, as well as for test methods and testing parameters.

If a licensee determines that the structural integrity or accident leakage performance

criteria have not been satisfied during the prior operating period, an evaluation of causal
factors for failing to meet the criteria shall be performed and corrective measures shall
be taken In this event, the licensee is required to take actions in accordance with

plant procedures, including notifying the NRC as agglicable

For an unscheduled inspection due to primary—to-secondary'féakage, the tube integrity
assessment need only address the degradation mechanism that caused the leak, provided
the interval between scheduled inspections is not lengthened.

Normally licensees shall complete an operationahssessment for the next operating
period within 90 days after startup. If completiomof this assessment i8 not possible due
to the complexity of the analysis within the 90-day period, a preliminary assessment is
acceptable as an interim measure. There should be reasonable assurance that the
performance criteria will exceeded prior to completmgthe final assessment.

Licensees shall establish tube r criteriafor each active degradation mechanism -

known to exist in the steam g enerator being evaluatddbe repair criteria shall

be either the existing technical specification through-wall (TW), depth-based criteria (i.c.,

40% TW for most plants), a voltage-based repair limit per Generic Letter 95-05 [12], or
other alternate repair cntema (ARC). If licensees choose to develop and xmplement an

ARC, the should follow team generator degradation-specific management

y roval is required prior fo a plant’s initial use of an

¢ form or mechanism for which no depth sizing

with such damage are “repaired/plugged-on-detection”
and integrity should h'.assessed ‘Note: “Repairplug-on-detection” is considered a
subset of the depth-based criterion and is not considered an ARC

For plants expemencmg a

Ifa ri_sk-i’)aéed assessment is re uired buidance may be found in Regulatory
Guide 1.174 [13]

Maintenance, Plugging and Repairs

Licensees shall qualify and implement plugging andrepair methods in accordance with
industry standards. The qualification of the plugging andrepair techniques shall
consider the specific steam generator conditions and mockup testing. The purpose of the

12
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plugging andrepair is typically to remove degraded tubing from service, thereby
redefining the reactor coolant pressure boundary.

Licensees shall clearly identify engineering prerequisites and plant conditions prior to
performing the plugging emepair. Process controls shall be identified to ensure proper
performance of the plugging andrepair including the consideration of post maintenance
testing. Additionally, licensees shall perform a pre-serviceinspection of the plugging
or repair consistent with the latest revision of the EPRI PWR Steam Generator
Examination Guidelines [2]. L

The EPRI PR Steam Generator Tube P/ugAsse&smefztDbczzmeni [8] and the
EPRI PWR Sleeving Assessment Documenf 9] prov1de further guidance for
maintenance and repair of tubing.

New repair methods shall be reviéWéd and approved by the NRC prior to
implementation. New plugging desxgns or methods do not regulre prior approval
by the NRC.

toring

3.1.5 Primary-to-Secondary Leakage \_f)r

Licensees shall establish primary-fb-‘secohdary leakage monitoring procedures in
accordance with the intent of theEPRI PWR Zrimary-to-Secondary Leak

Guidelines [3] and in accordance wnth the Operatlonal Leakage criterion
contained in section 2.3

\ ‘:Prlmary-to secondary leakage omtonng is an 1mportant defense-m-depth measure that
 assists plant staff in momtormg overall tube integrity during operation. Monitoring gives
operators informati ( fely respond to situations in which tube integrity
becomes impaired ¢ sant leakage or tube failure occurs. Additionally,
operational leakage isan unportant tool for assessing the effectiveness of a steam
generator program. Plants should assess any observed operational leakage to

determine if adlustm to the inspection program or integrity assessments are
warranted : »

Appropriate trainiﬁgiéﬁal
secondary leakage event

ovided for personnel who respond to primary-to-

3.1.6 Maintenance of Steam Generator Secondary-Side Integrity

Secondary-side steam generator components shall be monitored if their failure could
prevent the steam generator from fulfilling its intended safety-related function. The
monitoring shall include design reviews, an assessment of potential degradation

13
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mechanisms, industry experience for applicability, and inspections, as necessary, to
ensure degradation of these components does not threaten tube structural and leakage
integrity or the ability of the plant to achieve and maintain safe shutdown.

3.1.7. Reports to the NRC

In addition to the utility-specific technical specification reporting requirements,
the following reports are required if the mformatmn has not already been

reported:

Condition Reports Requlred
Results of the steam generator L Submlt Condition Momtonng includi
inspection indicate greater than 1% gfresults of tube pulls and in situ testluf

the inspected tubes i in any steam within 120 days after the RCS

generatorexceed the "gaxr crltena. reenters Hot Shutdown conditions.

Failure to meet a gerformance | submit an Operational Assessment :
criterion dlsco‘vered durlng conditi mn establishing the basis for the next
momtormg. , Eerating‘cxcle." :

Asséss to determine if a degradation
of a safety barrier has occurred, if so},

it is considered a reportable event -
notify the NRC in accordance with th

.| requirements of 50.72 and 50.73

-

3.2STEAM GENERA'roﬁ

The guidance resent ort Elements, is

important to a steam ge ‘ ‘tor program. These elements are important to
rovide for thdong term viability of the steam generator. Note that observance

of these elements is required to adhere to the intent of NEI 97-06.

14
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3.2.1 Secondary-Side Water Chemistry

Each licenseeshall have procedures for monitoring and controlling secondary-side
water chemistry to inhibit secondary-side corrosion-induced degradation in
accordance with the EPRI P#R Secondary Water Chemistry Guidelines [4).

3.2.2 Primary-Side Water Chemistry

Each licenseeshall have procedures for monitoring and controlling primary-side
water chemistry to inhibit primary-side corrosion-induced degradation in accordance
with the EPRI P#R Primary Water Chemistry Guidelines [5).

3.2.3 Foreien Material Exclusion

Each licenseeshall have procedureé to monitor for loose parts and éontrol of
foreign objects to inhibit fretting and wear degradation of the tubing. This program
should include the attributes v

3.23.1 Secondary-Sidé 3 xsiiaI Inspection

The program should deﬁne when such inspections are to be performed, the
~scope of inspection, and the inspection procedures and methodology to be
used. Loose parts or foreign objects that are found should be removed from
the steam generato, ess it is shown by evaluation that these objects will not
cause unacceptable tube damage. This evaluation should be maintained as part
~of the inspection mag
 inspected non-de
exceeded.

, 372.3.2 Coﬁ"m and Monitériﬁg of Fo@gn Obiects and Loose Parts

whenever it is open g., for inspections, repairs, and modifications).
Such procedures should include, as a minimum:

»  detailed accountability for all tools and equipment used during an operation;

»  appropriate controls and accountability for foreign objects such as
eyeglasses and film badges;

15
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®  cleanliness requirements; and

= accountability for components and parts removed from the internals of
major components (e.g., reassembly of cut and removed components).

Licenseesshould have alarm response procedures for the loose part
monitoring system.

3.2.4 Self Assessment

Licensees shall perform self assessments regarding the steam génerator management
program. This review shall be performed by knowledgeable utility personnel or a
contractor with independent experts selected by the licenseeon a periodic basis. An
INPO assessment can be used as an adjun(:t to the self assessmént The self
assessment should identify areas for program improvement, along with program
strengths. The assessment, or a combination of assessmentshall mclude all of the
essential program elements described in Section 3 above.

(7]
(O]
(7]

IndustryReporting

i

Industry Reporting inclu gs:internal reports that document information within
the plant’s Steam Generafbiﬁ :Program and external repdntended to be

shared with-, other utilities.

Internal reports mciude Degradatlon Assessments, Tube Integrity
Assessments, and techmcal justifications for deviation from SG Program
' requirements. These rep rts should be retamed as records within the SG
~ Program. | '

' - External reports are n r to share information on degradation

- mechamsms, NDE tech 1gue applications, operating experience, and other
tems. Thls exnerlence is shared through the EPRI SGMP and various reports.
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Appendix B
LIST OF DEFINITIONS

The following definitions are provided to ensure a uniform understanding of terms used in this guideline.

Accident-induced Leakage

The primary-to-secondary leakage occurring during postulated accidents other than a
steam generator tube rupture. This includes the primary-to-secondary leakage
existing immediately prior to the accident plus additional primary-to-secondary
leakage induced during the accide nt. o

Alternative RepaiCriteria(ARC) e
Alternative Repair Criteria (ARC) are tube repair criteria that may be implemented

for a specific defect type as p: 'l'-r.a Steam Generator Degradation Specific
Management (SGDSM) program in lieu of the generally applicable depth-based

criterion. (Plug on detection is not an ARC).

Burst

The gross structural fallure of the tube wall The condmon gglcallx corresponds to an

the degradatmn.

Condition Mo‘mtormg’ . ,
A comparison of the as-found inspect _h"'results against the performance criteria for structural
integrity and accident leakage. Condltlon momtormg assessment is performed at the conclusion
of each operating cycIe

_ Degradation-Specific Repair Criteria -

' Repair criteria developed fora specific degradation mechanism and/or location, e.g., a
degradatlon specific repalr criteria fo ODSCC at tube support plates or for PWSCC at the
tube sheet expansion. E

Faulted
The state of the steam generator in whlch the secondary side has been depressurized due to a
main steam line break such that protective system response such as main steam line isolation,
reactor trip, safety mjectlon etc., has occurred.
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Limiting DesigmBasis Accident
In the context of steam generator primary-to-secondary pressure
boundary integrity, it is the accident that results in either the
largest differential pressure across the steam generator tubes for
structural considerations or the minimum margin to the applicable
dose limits for accident leakage considerations.

Normal Steady State Full Power Operation, s
The conditions existing during MODE 1 operation at the maximum steady state
reactor power as defined in th esngn or egulgment specification. Changes in design

modifications, or

Tho:should be assessed and ed if necessary

Operational Assessment

Forward looking evaluation of the steam generator tube conditions that is used to predict that
the structural integrity and accident leakage performance will be acceptable during the next
cycle. The operational assessment needs to consider factors such as NDE uncertainty,
mdlcatlon growth and degradatlo \ spemﬁc repair limits.

Performance Crltena » ]
Criteria to prov1de reasonable assu e that the steam generator tubmg has adequate structural
and leakage integrity such that it remains ‘capable of sustaining the conditions of normal
operation, including annclpated operatlonal occurrences, design basis accidents, external events,
and natural phenomena.

anarv Stress -
~ The primary stress with respect to the structural integrity performance criteria is the
_primary membrane stress p yroduced by the internal differential pressure acting on the

steam generator reactor coo!a pressure boundary.

Probability of Dgtectio’x'lj'(_POD)
Probability of Detection (POD) is a measure of NDE performance and is defined as the

likelihood that a NDE sxstem will detect a flaw. POD may be expressed as a function
of the severity of degradation. For this case, POD is typically calculated by com aring

destructive examination results with the predictions of the eddy current inspection
(found or missed)._ Alternatively, POD may be expressed as a fraction of the total
population of flaws that would be detected by the NDE system (e.g., POD=0.6 per
Generic Letter 95-05 [12]).
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Repair Limit
Those NDE measured parameters at or beyond which the tube must be repaired or
removed from service by pluggingThe repair limit will be determined by either subtracting
margins for NDE uncertainty and growth from the structural limit or by conducting a
probabilistic analysis.

Secondary Stress
The secondary stresses with resgect to the structural integrity performance criteria
are those stresses resulting fro ”"dxnam:c loads obtained from the modal analysis of
the steam generator and its support structure. Major hydrodynamic fiad induced

forces should be considered .

Steam Generator Degradatlon-Speeiﬁ Management (SGDSM)
The use of inspection and/or repair criteria developed for a specific degradation mechanism,
e.g., outside dlameter stress corroswn crackmg at tube support plates.

Steam Generator Tubmg : '
Steam generator tubing refers to the entire length of the tube, 1ncludmg the tube wall
and any repairs to it, between the tube-to-tube sheet weld at the tube inlet and the
tube-to-tube sheet weld at the ube outlet. The tube-to-tube sheet weld is not
considered part ofthe tube. i a
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Appendix C
LIST OF ABBREVIATIONS AND ACRONYMS
ARC  Alternate Repair Criteria
CFR Code of Federal Regulations
GDC  General Design Criteria

GPD Gallons Per Day

IIG __EPRI SGMP Issues Integration Gr;iup

IRG _EPRI SGMP Issues Resolution Group

INPO Institute of Nuclear Power Operatlons

MSLB Main Steam L1ne Break
NDE Non-Destructive Examination
NEI  Nuclear 'E‘neregK Ihétitﬁte
NRC Nuclegr Regulatory Commissiqﬁj

NSSS Nuclear Steam Supply System

ODSCC  Outer Diameter Stress Corrosic

POD Probabi»li'éybc:;:f Detection
PWR Pressurized Waféif Reactor -
PWSCC Pressurized Wba.lvtér»‘ Stress Ebn‘osion Cracking
RCPB Reactor Coolant Pressure BSUﬁdary

SG  Steam Generator

SGDSM Steam Generator Degradation Specific Management

SGMP Steam Generator Management Project
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SGTR Steam Generator Tube Rupture
TAG EPRI SGMP Technical Advisory Group
TR Technical Report

TSS _EPRI SGMP Technical Support Subcommittee




Appendix D

TECHNICAL JUSTIFICATION REQUIREMENTS FOR DEVIATION
FROM NEI 97-06 REFERENCED DOCUMENTS

Introduction

NEI 97-06 requires that a utility meet the intent of the referenced EPRI
guidelines. These documents contain industry “best practices” and provide
guidelines on procedures, testing, and methodology, the intent of which if
followed will help assure compliance with the measures. In some cases, these

documents delineate specific elements that may consist of control variables or

action levels, procedures, processes, or testing that must be explicitly met by

the utility to meet the intent of NEI 97-06. The guidelines and information
documents are listed at the end of this appendix.

The purpose of this appendix is to identify levels of documentation that must

be developed and reside in a steam generator program if deviations are taken

from any of the mandatory elements, procedures, testing, methodology, or
quidelines presented in the EPRI guidelines referenced in NEI 97-06. As noted

above, some of the support documents (e.q., PWR Primary Water Chemistry
Guidelines and the PWR Steam Generator Examination Guidelines) contain
elements that must be implemented by the utility. These elements are called

“mandatory” in this appendix and are discussed in Section 3 of Reference 11.

Deviation from these elements require a technical justification in accordance

with this appendix. Additionally, it is suggested that deviations from non-
mandatory procedures, testing, methodology, or guidelines listed in the
guidelines referenced in NEI 97-06 be justified and documented in the utility’s

steam generator program.

General Considerations

1.  When it is determined that a proposed procedure, testing, methodology or

qguideline will be implemented in a plant’s steam generator program which

may not be consistent with the mandatory elements documented in the
applicable NE| 97-06 referenced guideline, technical justification shall be

written and made part of the utility’s steam generator program. Note, a
utility’s steam generator program includes all sub-tier programs such as

the chemistry strategic and optimization programs. Alternatively, the
justification may be included in one of these sub-tier programs to which it

is applicable. Additionally, deviations from the intent of any other
procedure, testing, methodology or guideline presented in NEI 97-06
referenced guidelines requires a technical justification which shall be




written and approved in accordance with the utility’'s steam generator

program and made part of that program. Deviation from specific elements

of NEI 97-06 referenced quidelines, such as procedures, testing,
methodology or quidelines, which is not inconsistent with the original

intent of these elements, should be documented with justification in the

utility’s steam generator program.

If the devia tion deals with an integrity element specified in NEI 97-06, the

technical justification shall provide the basis for the determination that

the proposed deviation meets the same objective and intent, or level of

conservatism exhibited by the performance criteria of NEI 97-06.

In no case shall any deviation allow a change to a plant’s licensing basis

without review and approval required by requlation.

To help assure that a thorough review of a deviation and its’ justification

associated with any procedure, testing, methodology, or quideline

documented in NE! 97-06 referenced guidelines is performed, it may be

necessary to solicit comments or input from a number of sources. These

sources should not always be limited to in-house utility personnel, but

other utility/industry experts should be consulted where appropriate. An

appropriate situation for outside review may be that associated with

inspection of a degradation mechanism that is first identified in the

plant’s steam generator and for which a deviation on inspections

processes is developed. Additionally, deviations from mandatory elements

or intent of the guidelines shall be given this type of review.

If the suggested deviation involves an interpretation of any requirement

procedure, testing, methodology, or guideline documented in NEI 97-06

referenced quidelines, the NEI Review Board addressing interpretations of

NEI 97-06 shall be consulted for assuring the accuracy of the inferpretation.

Such interpretations should be addressed in this manner and resolved

before the deviation involving an interpretation is implemented by

approval authority in the steam generator program.

Technical Justification for Deviation Document Structure

1. The subject justification should contain a description and location of the
affected requirement.
2. The justification should be explicit in detailing the deviation that is being

taken. It should clearly identify what applicable additional information,

potential and acceptable impact to the plant, or knowledge is available

that allows the deviation to be acceptable. If the deviation deals with an




integrity element specified in NEI 97-08, the justification shall demonstrate

the deviation maintains the same level of performance criteria required

under NEI 97-06.

3. The accompahvinq justification for the deviation should clearly state how
long this deviation will be in force.
4. The justification should clearly identify all applicable site organizations

that the deviation may impact in terms of procedures or decision making

processes, such as NDE, water chemistry, and operator personnel.

5. _The justification or document in which it is contained should clearly

identify appropriate approval signatures and dates per the utility’s

document control procedures.

EPRI guidelines referen'ced in NEI 97-06 are:

1. PWR Steam Generator Examination Guidelines

2. PWR Primary-to-Secondary Leak Guidelines

3. PWR Secondary Water Chemistry Guidelines

4. _PWR Primary Water Chemistry Guidelines

5. Steam Generator Integrity Assessment Guidelines
6. Steam Generator In-Situ Pressure Test Guidelines

Information documents referenced in NEI 97-06 are:

1.

PWR Steam Generator Tube Plug Assessment Document

2. EPRI PWR Sleeving Assessment Document




