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Dear Dr. Sheron:

Revision 1 of NEI 97-06 Steam Generator Program Guidelines was issued in
January of 2001. Since that time, NEI has worked with the NRC to resolve
comments on our steam generator program requirements and to develop a Generic
License Change Package (GLCP) addressing the regulatory aspects of program
implementation. The steam generator program GLCP was approved in the form of
TSTF-449 revision 4 earlier this year. NEI 97-06 revision 2 is consistent with
TSTF-449 revision 4 and also incorporates additional changes developed by the
industry as part of our continuing effort to improve steam generator program
guidance. The purpose of this letter is to transmit Revision 2 to you for your
information.

NEI 97-06 revision 2 was approved by the Nuclear Strategic Issues Advisory
Committee (NSIAC) on August 18, 2005. Implementation of NEI 97-06 Revision 2
must be completed by March 2, 2006.

A list of changes included in revision 2 appears in the revision summary at the front
of the document. The most significant changes are described in Enclosure 1.

Revision 2 also contains a number of open references. The open references result
from text within NEI 97-06 that point to information that will be contained in
several of the EPRI Steam Generator Program guidelines in their next revision.
This situation is intentional. The EPRI Steam Generator Examination Guideline
and the Integrity Assessment Guideline revisions are in process, but will not be
complete for several months. Since NEI 97-06 revision 1 and the GLCP are not
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consistent, and since many plants are submitting requests for licensing
amendments to adopt the GLCP, it was important to publish revision 2 of NEI 97-
06 as soon as possible; not waiting for the guideline revisions. Enclosure 2 contains
a description of these open references. The EPRI SGMP will issue interim guidance
on these subjects in the near future.

A copy of Revision 2 to NEI 97-06 is provided as Enclosure 3.

If you have any questions regarding these matters, please contact me (202-739-
8080; am@nei.org) or Jim Riley (202-739-8137; jhr@nei.org).

Sincerely,

Neferin Horsoms

Alexander Marion
Enclosures

c: Mr. Michael E. Mayfield, U. S. Nuclear Regulatory Commission
Mr. William H. Bateman, U. S. Nuclear Regulatory Commission
Ms. Louise L. Lund, U. S. Nuclear Regulatory Commission
Mr. Kenneth J. Karwoski, U. S. Nuclear Regulatory Commission
Mr. Emmett L. Murphy, U. S. Nuclear Regulatory Commaission



Enclosure 1

Revision 1 Changes

“Mandatory” and “Shall” Elements — The “Mandatory” and “Shall”
elements of NEI 97-06, as defined by NEI 03-08, Guideline for the
Management of Materials Issues, and the SGMP Administrative
Procedures, have been identified within the text of the document and
listed in section 4. The following convention has been used:

o “Mandatory” elements are preceded with the words “It is mandatory
that”.

o “Shall” elements are denoted by the word “shall”.

o Recommendations are preceded by the words “It is recommended that”.

Reference to the New Steam Generator Program Technical

Specifications — Appropriate text was added to clearly show that NEI
97-06 defines the Steam Generator Program referred to in TSTF-449.

NEI 03-08 — Reference to NEI 03-08 and the industry’s “Materials
Initiative” was added.

Structural Integrity Performance Criteria — The structural
integrity performance criterion (SIPC) was changed to address the effect
of bending loads on structural integrity and to allow for the possibility of a
collapse mode of tube failure. The revised SIPC was introduced to the
industry in a January 17, 2005 SGMP interim guidance letter.

Accident Induced Leakage Performance Criteria — The accident-
induced leakage criterion now states that leakage is to be assessed for
“any design basis accident” as opposed to “the limiting design basis
accident”. This change was made to address a possible misinterpretation
of the criterion and is not substantive as it reflects the current accepted
approach to integrity assessments.

In addition, specific reference to the administrative technical
specifications for approved alternate repair criteria was added 1n place of
the general reference to the plant licensing basis that was in the revision
1 version of the accident induced leakage performance criterion. This
change reflects the technical specification version of the criterion and list
of approved alternate repair criteria.

Integrity versus Support Elements — NEI 97-06, Revision 2 was
reorganized to remove the distinction hetween Steam Generator Program
“Integrity Elements” and “Support Elements.” This distinction was made
in revision 1 to delineate the sections of the document that were NRC




commitments as referenced in the GLCP cover letter. The GLCP cover
letter was eventually changed to remove this approach, so the distinction
is no longer necessary.

¢ Requirement for Justifying Deviations — Guidance for justifying
deviations from NEI 97-06 and its referenced EPRI Guidelines was
removed from NEI 97-06. The guidance is now included in Section 2 of
the EPRI SGMP Administrative Procedures.

e Reporting Requirements — The NRC reporting requirements were
changed to establish consistency with TSTF-449. Note that NEI 97-06
revision 2 states that the reporting requirements embodied within TSTF-
449 are expected to be followed in addition to your plant’s existing
technical specification reporting requirements.

The section on external, non-regulatory, reports has been expanded. This
additional information is necessary to ensure good communication of
operating experience within the industry.

.» Integrity Assessment Details — Some of the detailed guidance in the
integrity assessment section (3.3) was removed; instead revision 2
references the appropriate EPRI steam generator guidelines. The same
approach is used in the Degradation Assessment and Inspection sections
(8.1 and 3.2). This change reflects the fact that the referenced guidelines
are more mature than was the case at the time of NEI 97-06 revision 1
and are the proper repositories for this information.

e Management Expectations — A paragraph on management
expectations regarding steam generator program implementation was
added to section 1.3.

e Contractor Oversight — A section on expectations for Contractor

Oversight (3.10) has been added.

e Definitions — Several definitionc were changed to address comments or
to clarify their meaning. The changes include the definitions of Collapse,
Repair Methods, Significant Loads, Primary and Secondary Stress.



Enclosure 2

NEI 97-06 Revision 2 Open References

Section 3.1.3 in rev 1 used to require that
licensees complete an Operational
Assessment (OA) within 90 days of
startup. This was removed from 97-06
with the intention of including the
requirement in the IA G/L.

In general, the old section 3.1.3 was
reduced with the intention of adding the
details that were removed to the IA
guideline.

Section- - NEI 97-06 Change: .| Document | ¢ »"Comment .

3.1 Degradatlon Assessments: IA G/L, Wlule not as complete as the next revision w111
EPRI Steam Generator Integrity Exam G/L | be, Chapter 3 of the Integrity Assessment
Assessment Guidelines [6] and EPRI PWR Guidelines, Revision 1 provides guidance for
Steam Generator Examination Guidelines performing Degradation Assessments.

[2] provide guidance for Degradation Revision 6 of the Examination Guidelines,
Assessments. Section 5.2 provides additional guidance.

3.3 Integrity Assessment: IA GL Revision 1 of the Integrity Assessment
“The EPRI Steam Generator Integrity Guidelines, Chapters 8 and 9 provide
Assessment Guidelines [6] shall be used to guidance on methods and uncertainty
determine the evaluation methods, considerations. The safety margins and
margins, and uncertainty considerations performance criteria have been revised by
used to evaluate tube integrity.” TSTF 449 and NEI 97-06 Rev. 2. These new

margins and performance criteria shall apply
to future assessments.

3.3 Integrity Assessment: 1A G/L The Integrity Guidelines Revision 1 Chapter

1.5 states, “The results of operational
assessment determine the allowable run time
for the upcoming period.” In addition,
Chapter 1.6 has a requirement to perform a
preliminary OA, “A preliminary operational
assessment (see Chapter 9) is performed before
startup by factoring the degradation growth
rate into integrity and leakage analysis.” The
preliminary OA establishes a safe run time
with available information until such time as
the final OA can establish the final run time
with all necessary information.




Section |-

.~ " "NEI 97-06 Change " .

i) Document | .

- Comment._

SGMP will issue interim guidance
maintaining the requirements on OA timing
originally contained in NEI 97-06 rev 1.
Revision 2 of the Integrity Assessment
guidelines will also provide guidance on this
item.

3.6

Secondary side integrity:

“Additional guidance is provided in the
EPRI Steam Generator Integrity
Assessment Guidelines.”

Provide additional guidance on
maintenance of SG secondary side
integrity in the IA G/L

IA G/L

NEI 97-06, Revision 2 discusses maintenance
of SG secondary-side integrity and states that
additional guidance is provided in the
Integrity Guidelines.

Chapter 1.5 of the Integrity Guidelines,
Revision 1 states that integrity assessments
include, “all steam generator components
which are part of the primary pressure
boundary (e.g., tubing, tube plugs, sleeves and
other repairs). It also includes loose parts and
secondary side structural supports (e.g., tube
support plates) that may, if severely degraded
in some manner, compromise pressure
retaining components of the steam generator.”
Chapter 3.3 states, “To provide appropriate
outage planning, approximately three months
prior to an anticipated refueling outage in
which steam generators will be inspected,
previously identified and potential
degradation forms on both the secondary and
primary sides of the steam generator that affect
tubing, support structures, pressure and leak




Section |-

 NEI97-06 Change- . v

.| ‘Document |

oo Comment

boundaries should be identified as to location
and possible extent.”

Revision 2 of the Integrity Assessment
Guidelines will provide additional guidance;
however, until this revision is published, the
Examination Guidelines provide a list of
considerations while performing assessment
on the secondary side.

A May 24, 2005 INPO letter on steam
generator tube damage from loose parts
provides additional suggestions for inclusion
into these assessments.

3.9.1

Loose parts and foreign objects:

“A record of these evaluations (secondary
side inspections) shall be maintained in
accordance with the provisions in the
PWR Steam Generator Examination
Guidelines [2]. ...

“Additional guidance on secondary side
inspections is provided in the PWR Steam
Generator Examination Guidelines [2].”

In general, during the development of the
GLCP industry promised the NRC that it
would enhance our guidance on inspecting
for loose parts. Loose parts were seen as

Exam G/L

NEI 97-06, Revision 2 states that foreign
objects left in the SG should be evaluated to
show that they will not cause unacceptable
tube damage and that the evaluation shall be
maintained in accordance with the SG
Examination Guidelines.

Revision 6 of the SG Examination Guidelines
provides some guidance on the evaluation of
objects left in the SG in sections 3.8 and
6.10.3.

In addition, future revision to the Integrity
Guidelines should include relevant
information.




‘Section { .- . NEI-97-06 Change: .-+ i ;[iDocument | - 2% o7« - Comment”’
the potential downfall of extended
inspection intervals.

3.10 Contractor oversight: 1A G/L, NEI 97-06, Revision 2 discusses contractor
“Additional guidance on contractor Exam G/L, | oversight and states that additional guidance
oversight can be found in the EPRI steam | In Situ G/L | on contractor oversight can be found in the
generator guidelines that govern the EPRI SG guidelines that govern the activity.
activity.” In general, the utility engineer is responsible

for integrity assessments. While this work
may be contracted out, the utility engineer
shall be knowledgeable enough to ensure that
inputs and conclusions are correct.

The SG Examination Guidelines include
additicnal guidance in section 6.9.

Integrity Guidelines Revision 2 will provide
this guidance.

3.12.2.2 | External reporting requirements: All SG G/L: | There is no list of reporting requirements

“Detailed reporting requirements [to the
SGMP] are contained in the governing
EPRI SGMP guidelines.”

are affected

detailed in Integrity Guidelines Revision 1;
however, reporting requirements that are not
contained in NEI 97-06 and are required by
the Integrity Guidelines are contained within
its Chapters (i.e., DA, CM, OA). Revision 2
will have a more complete listing of all
external reporting requirements.

Revision 6 of the SG Exam Guidelines
contains information in section 2.3.
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~NEI97-06 Change -

Docurent || . - ..

- Comment

App B

Definitions:

A number of definitions were developed or
changed during the development of the
GLCP, namely: Collapse, Normal Steady
State Full Power Operation, Primary
Stress, Repair Methods, Secondary Stress,
and Significant Loads.

These need to be incorporated into the
appropriate guidelines.

TA G/L

These deﬁnltlons will be mcluded in the
Integrity Assessment Guidelines. Meanwhile,
the definitions are located in NEI 97-06 and
TSTT 449.
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REVISION SUMMARY

Revision

Description of Changes

0

Initial issue

Most significant changes:

Removed the term “Directive Guidelines™

Reorganized to differentiate between Steam Generator Program “Integrity
Elements” and “Support Elements”

Added guidance for justifying deviations from NEI 97-06 and its referenced
EPRI Guidclines added

Changes made to the guideline revision protocol including approval, industry
notification and the role of the NEI Revicw Board.

Changed the structural integrity and accident induced lcakage performance
criterion.

Changed and clarified the NRC reporting requirements

Added definitions for Burst, Normal Full Power Operations, Limiting Design
Basis Accident and Steam Generator Tubing,

Most significant changes:

Defined and listed the “Mandatory” and *Shall” requirements.

Changed the structural integrity and accident induced leakage performance
criterion.

Added refercnces to the new generic SG technical specifications (TSTF-449)
Removed the distinction between Steam Generator Program “Integrity
Elements” and *“Support Elecments”

Delineated management responsibilities for the Steam Gencrator Program
Reduced the detail in the Degradation Assessment and Integrity Assessment
sections and referenced the governing EPR1 Guidelines

Added a section on Contractor Oversight

Added information on the NSIAC SG and Materials Initiatives

Removed guidance for justifying deviations from NEI 97-06 and its referenced
EPRI Guidelines. Now included in SGMP Administrative Procedures.
Revisced the NRC reporting requirements to be consistent with existing licensec
technical specifications and the new generic SG technical specifications (TSTF-
449)

Expanded industry reporting requirements

Added dcfinitions for Collapse, Repair Methods, and Significant Loads and
revised the definitions of Primary and Secondary Stress

Reorganized and moved sections 3.7 through 3.12




NEI 97-06 (Rev 2)
May 2005

EXECUTIVE SUMMARY

NEI 97-06 establishes a framework for structuring and strengthening existing Stcam Generator
Programs. It provides the fundamental elements expected to be included in a Steam Generator
Program. These clements incorporate a balance of prevention, inspection, evaluation, repair and
lcakage monitoring measures.

NEI 97-06 and its referenced EPRI guidelines arc the documents that define "The Steam
Generator Program” referred to in stcam generator technical specifications that implement TSTF-
449 [16]. Licensees are expected to change their technical specifications consistent with NEI 97-
06 and its associated regulatory framework in TSTF-449.

This document contains “mandatory”™ and “shall” requirements as established in the SGMP
Administrative Procedures [11] (consistent with the industry’s Materials Initiative as defined in
NEI 03-08, Management of Materials Issues [14]). A summary of these requircments is
provided in Section 4.

This guideline refers licensees to EPRI Steam Generator guidclines for the dctailed development
of these programmatic attributes. EPRI will maintain these guideclines through the Steam
Generator Management Project consensus process.

The intent of this document is to bring consistency in application of industry guidelines relative
to managing Stcam Generator Programs. This document and those it references recognize the
need for flexibility within each plant-specific program to adjust for the degrec of degradation
cxperienced and expected improvements in techniques for managing tubce degradation.

Section 1, "Introduction", provides a background, discusses regulatory interface, licensee
responsibilities, and the EPRI steam generator guidelincs.

Section 2, "Pcrformance Criteria", defines the performance criteria that licensees usc to measure
tube integrity. Meeting the performance criteria provides reasonable assurance that the steam
generator tubing remains capable of fulfilling its intended safety function of maintaining RCPB
integrity.

Section 3, "Steam Gencrator Program”, discusses the program eclements and implementing
guidance for strengthening existing Steam Generator Programs.

Section 4, “Summary of Stcam Gencrator Program Requircments™, summarizes the *“mandatory”
and “shall” clements contained within NEI 97-06.
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' STEAM GENERATOR
PROGRAM GUIDELINES

1 INTRODUCTION

1.1 PURPOSE
The purpose of lhlS documcnl is to cstabllsh the framcwork for thc Stcam Genemlor, Program
The framework offered in this document incorporates a balance of prevention, inspection,
evaluation, repair and lcakage monitoring measures. Additionally, this document establishes

performance:criteria that define steam gencrator tubc integrity and that can be used under the
Maintenance Rule. -

This document contains “mandatory” and.“shall” requirements as defined in the EPRI Steam
Generator Management Program Administrative Procedures [11]. These requirements are
summarized in Scction 4.0.

NEI 97-06 is the subject of the industry’s Steam Generator Initiative and is also consistent with
the intent of the induslry's Materials Initiative as defined in NEI 03-08, Management of
Materials Issues -[14]. 1t is mandatory that.every PWR licensee revise 1ts Stcam Generator
Program consistent with NEI 97-06 Revision 2.

In addition, cvery licensce shall change its technical specifications consistent with NEI 97-06
and its associated rcgulatory framework in TSTF-449. NEI 97-06 and its referenced EPRI
guidelines arc the documents that define The Steam Gencrator Program referred to in stcam
generator technical specifications that implement TSTF-449.

1.2 BACKGROUND
The program elements described in lhls documcnt are cvidence of the nuc]car mdustry s
commitment to safe and reliable . steam generator operation. These clcmenls focus on issues
relative to the management and repair of steam generator tubing. For more than two dccades, the
industry has cxpended considerable resources developing guidance on structuring Steam
Gcnerator Programs to mect the challenges posed by tubc dcgradallon

_ , .
Chcmnslry control is an example of the mdustry s commitment to the reso]uuon and managcmcnt
of steam generator degradation. By the mid-1970s, licensees were plugging tubes at a rate that
would exceed stcam gencerator 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
stcel support plates, which led to tubing deformation as a result of denting and cracking with the
same unacccptable rate of tubc plugging. The industry, working through EPRI, met these
challenges by implementing Steam Generator Programs with aggressive improvements in control
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of sccondary-side water chemistry and upgrades in secondary-side equipment, thus essentially
climinating both wastage and denting. The industry incorporated these successful programmatic
strategics in the EPRI Secondary Water Chemistry Guidelines and associated supporting
documents. These chemistry guidelines have proven to be the comerstone of the industry’s
cffort to maintain acceptable stcam generator performance. '

Over time, the industry’s Stecam Generator Programs have matured to include improvements in
programmatic features, such as non-destructive examination, primary-to-sccondary leakage
monitoring, and degradation-specific management. These and other program elements have
been incorporated into a series of EPRI Steam Generator Program Guidelines. Building on the
collectivé expertise of the industry, the EPRI Steam Generator Management Project (SGMP)
overseces the maintenance of these guidelines to incorporate technological and programmatic
improvements. '

Recognizing the importance of ‘stcam gencrators on ‘safe plant operations, NEI 97-06 was
developed as a framework for a comprchensive Stcam Generator Program that used the EPRI
SGMP Guidelirics as its technical foundation. The NEI ‘Nuclear Stratcgic Issues Advisory
Committeec (NSIAC) used NEI 97-06 as the basis of the following indusiry initiative on Steam
Generator Programs, which was approved on December 16, 1997 [15].-

“Each licensee will evaluate its existing Steam Generator Program and,
where necessary, revise and strengthen program attributes to meet the
“intent of the guidance provided in NEI 97-06, Steam Generator Program

Guidelines, no later than the first refueling outage starting after January
1,1999.”

In accordance with the NSIAC charter, cach NEI member company PWR licensce is committed
to adopt this initiative.

1.3 LICENSEE RESPONSIBILITIES

It is mandatory that each PWR licensee adopt tiie performance criteria contained in Section 2.
The performance criteria are (1) Structural Integrity, (2) Accident-Induced Leakage and (3)
Opecrational Leakage. Further, it is mandatory that ecach PWR licensce cvaluate its existing
program clements against those described in Scction 3 and revise ‘and strengthen its program,
where nccessary, to meet the intent of this document and the referenced EPRI guidelines.

When NEI 97-06 is ravised, NEI shall distribute the néw document to its members. The NEI
transmittal letter shall state the date by which implementation of the revision is required and the
importance (“mandatory” or “needed”) of completing the implementation by the date specified.
The NEI 97-06 document, or transmittal Ietter, shall also provide a listing of scctions that have
been revised along with the technical basis for the revision.

Revision 2 of NEI 97-06 incorporates the improvements identified during the development of the
Steam Generator Generic License Change Package and the resolution of technical issucs raised
by the NRC since the issuance of Revision 0. It is mandatory that cvery PWR licensce revise its

[§S]
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Steam Gencrator Program consistent with NEI 97- 06 Revnsnon 2. ln addmon every hccnscc
shall changc its technical specifications con51stent wnh NEI 97-06 and its assocnatcd rcgulalory
framework in TSTF-449. Each licensce shall ensurc that cx151mg regulalory requircments are
met durmg implementation of NEI 97-06.

Nuclear station managcmcnt is rcspon51b]e for provxdmg sufficient resources for implementation
of a Stcam' Generator Program.  Specific managemcnt responsibilities shall consider the
followmg ' A

. ,.Estabhsh and support a uhllty-m'maged steam _generator - managcmem committeé that
.- addresses the following. functional areas:  chemistry, 1SI/NDE, cngmcenng, quahty

assurance, planning, health physics, operations, outage management, and m’nnlcnancc

e Develop a knowledgeable steam gencrator organization with sufficient rcsponsxblllly,
authority, and resources to implement the Steam Generator Program. .

e Support continuity of personne] within th(; steam gcncralor organlzatlon .

e Encourage. mmatwc and long-term outlook, wnh respect 10 problem solvmg, wnhm the
sleam generator engineering organization.. ..y - . P wren en

e Support frequent and open-interchange of .experiecnce and technology w'th othcr utllmcs
nuclear steam supply system (NSSS) vendors, examination vendors, and appropriate
industry issue programs, rescarch, and regulatory organizations. . . o

o Establish coordination intcrfaces between -design organizations and the stcam generator
organization to ensure that p]ant modlf cations. do not unduly hmdcr SG NDE and repair
Cffons . R __-A.?{ C .. . e .

L

1.4 REGULATORY REQUIREMENTS... L .. o i o

The following scction addresses NRC requirements. that licensees consider in the development

and implementation of the plant-specific Steam Generator Program.

1.4.1 10 CFR Part 50 Appendix A, General Design Criteria for Nuclear Power Plants,
~and Appendix B, QuahtyAssurance Criteria for Nuclear. Power Plants  and F ueI
Reprocessing Plants. e e Do .. :

General Dcsign ‘Critcria (GDC) 1,2,4,14,30,31.and 32 0f.10 CFR‘P,arl 50, Appendix A, define

requirements for the reactor coolant pressurc.boundary: (RCPB),with respect to structural and

leakage intcgrity. Steam gencrator tubing and tube repairs constitutec a major fraction of the

RCPB surface area. Steam gencrator tubing and associated repair techniques and components,

such as plugs and slecvcs must be. capab]e of- mamtammg reactor coo]anl inventory and

pressure. o R -

o
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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 stcam generator tubing comprise a challenge to the habitability
of the control room. Steam generator tubing and associated repair techniques and components,
such as plugs and slceves, must be capable of maintaining reactor coolant inventory and pressure
in order to prevent excessive leakage and’ the resulting radiation doses to the control room
opcralor

Nuclear power plants licensed to operate prior to the effective date of 10 CFR 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 to the Draft General Design Criteria are
defined in the licensing bases for such plants.

10 CFR 50, Appendix B establishes quality assurance requirements for the design, construction
and operation of safcty-rclatcd components. The pertinent requirements of this appcndlx apply
to all activities affecting the safety-related functions of these components; these include, in part,
inspecting, testing, operating and maintaining. Criteria IX, XI, and XVI of Appendix B apply to
the stcam generator tube integrity program. ... ‘

1.4.2. 10 CFR § 50.65, Maintenance Rule

Under, the Mamtenance Rule, llccnsees c]assnfy steam generalors as risk significant components
because they are relied on to remain functional durmg, and afer design basis events. It is
recommended that the performancé criteria ini Section 2 of this do¢ument be used to demonstrate
that the condition of the steam gencrator “is being effectively controlled through the performance
of appropriate preventive maintenance™ (Maintenance Rule §(a)(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. NUMARC 93-01 [1]
offers guidance for implementing the Maintenance Rule should a licensee elect to” mcorporate
ddditional momtonng goals bcyond the scopc of tlns documem

1.4.3 10 CFR § 50.72, Immediate Notification Requirements for Opel atmg Nuclear Power
Reactors, and § 50.73, Licensee Event Report System

Failure to meet a performance criterion means that degradation of a safety bamcr has occurred.
The reporting requircments of §50.72 and §50 73 are applicable.

Compliance with the steam gencrator performance criteria is required by the steam generator
tube integrity technical specification included in TSTF-449. If a licensce has adopted this
technical specification, 50.72 and 50.73 apply directly.
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144 10 CFR § 100, Reactor Site Criteria

10 CFR § ]00 cstablishes rcactor-srtmg criteria, partncular]y thh rcspect to the nsk of publlc
cxposure to the release of radioactive fi ission products. Accrdents involving the leakage or burst
of steam generator tubing may comprisc a challenge to containment and therefore involve an
increased risk of radioactive release. Stecam .generator tubing and associated repair techniques
and components ‘such as plugs and slceves must be capable of mamtammg reactor coolant
mventory and prcssurc in order to prevent cxcesswe leakagc

1.45 Alternate Source Term

For p]ants lmp]cmentmg the alternate source ‘term mcthodology discussed in Regulatory Guide
1.183, the dosc guidelines of 10 CFR 100 do not apply Instecad, 10 CFR 50. 67 provides t the dose
guidelines for. analyses perfonned usmg the a]temate sourcc term mcthodo]ogy

14.6 Plant Techmcal Specrﬁcatlons i ' ' ) ‘ '

Prxmary-to Secondary Leakage Plani technical specﬂ' cations mcludc a rcqurrement to shut down
when primary-to-secondary leakage exceeds an established threshold. ©

ln addmon, for plants ‘that havc adopted steam generator fube " 1ntegnty techmca] spccn" catlons
consistent with those in TSTF 449 [16] the technical specifications include spemf' ic
requnremcnts for steam generator tube’ mtegnty and Steam Generator Programs TSTF-449
cstabllshes NIZ] 97 06 andits assocnated gmdelmes as‘ "The Steam Generator Program

Tee oy -
¢ e

. '.“-‘ R R T R P A LR IR

1.5 . 'EPRI,,S']"‘EAM GENERATOR Gi’JlelﬁiNiﬁé" S

The requlrements in the EPR] guldelmes represcnt a”co'nscnsus of the steam gencrator mdustry
and are experience-based in that they arc achievable with avaxlable tcchno]oﬂy Prcparatlon and
approval of all EPRI Steam Gencrator Guidelines is govemcd by Reference 11.

The EPRI Gu1delmes that fonn the baSlS of steam gcnerator program reqmrements arc:
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 Guideljnes [6] .

Steam Gernerator In Situ Pressure Test Guidelines [7]

A S ol Al

The Steam Generator Programs of all PWR licensces shall meet the applicable sections of the
above six guidelines. In order to ensure that the requirements of these guidelines arc clearly
communicated, as the guidelines are revised, they shall identify “mandatory” or “shall”
requirements using the guidance in Reference 11.
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From time to time, new conditions may arisc that change guideline requircments or that are not
addressed within the guidelines. In these cases, the SGMP may issue Interim Guidance Letters
[11]. The requirements in Interim Guidance Letters shall be identificd as “*mandatory” or **shall”
in the same manner as the guidelines. The Steam Generator Programs of all PWR licenseces shall
mecet the applicable scctions of Interim Guidance Letters.

While it is recognized that specific site experience and stcam generator design may require
adaptation of sclect requirements within the referenced EPRI Stecam Gencrator Guidelines, the
overall program elements are independent of steam gencrator design and apply to both first and
sccond genceration stcam generators. When a licensee’s Steam Generator Program deviates from
“mandatory” or “shall” requirements in the applicable guideline, a technical justification for
deviation shall be written and approved. The technical justification shall provide the basis for
the determination that the proposed-deviation mects the ‘intent established by the applicable
documents. Requirements for preparing and approving deviations are included in Reference 11.

It is rccommended that the NEI Stcam Generator Review Board be consulted if questions arise
on the interpretation ‘of the EPRI guidelines. Such questions should be addiessed and resolved
before implementation in the Stcam Generator Program. Operation of the NEI Steam Generator
Review Board is governed by Reference 11.

When an EPRI Guideline is revised or interim guidance is issued, EPRI SGMP notifics SGMP
members and NEI. NEI notifies U.S. PWR licensees who are not members of SGMP. It is
recommended that the SGMP transmittal letter or the guideline document provide a listing of the
revised sections of the guideline and the technical. basis for cach revision to the document’s

mandatory elements. Licensces shall medify their Stearn Generator Programs during the time
frame specificd by EPRI SGMP.

NEI and the SGMP have committcd to submit rC\;ision.s ld NEi 97-06, its fcfércnccd EPRI
Guidelines, and review board interpretations to the NRC for information.

.
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2 ' PERFORMANCE CRITERIA

The steam generator (SG) tubes 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 in that they are also rclied upon as a heat -transfer surface
between the primary and sccondary systems such that residual heat can be removed from the
pnmarv system. The SG tubces arc also relied upon to 1solatc thc radloacuvc fission products in
the primary coolant from the sccondary system ' :

The steam gcncrator pcrformancc criteria identify the standards agamsl which performancc is to

be measured. Performance ‘criteria used for steam-generators are .based on tube structural

integrity, accident-induced leakage, and operational leakage as defined ‘below. Meeting the

performance criteria provides reasonablé - assurance ' that - the -steam generator tubing remains

capable of fulfilling its specific safety function of maintaining RCPB integrity. - i

2.1 - STRUCTURAL INTEGRITY PERFORMANCE CRITERION

The structural mtegnty pcrformancc cntcnon is the followmg S ce Y
o All in-service steam generator tubes shall retain structural mtcgrtty over -

" the full® range of ‘normal operattng -tondilion’s” (lncludlng startup, EK
operation in the power range, hot standby, cool down and all’ ‘anticipatéd "
transients _included in the desngn  specification) and deszgn basis
accidents. This zncludes retammg a safety factor of 3. 0 agamst burst' _
under normal steady state’ full power operation primary- -fo-secondary ~
pressure differential and a safety factor of 1.4 against burst applied to
the design basis accident primary-to-secondary pressure differentials.
Apart from the above requirements, additional loading conditions
associated with the deszgn basis accidents, or combination of accidents in
accordance with the design and licensing basis, shall also be evaluated to
determine if the associated loads contribute significantly to burst or
collapse. In the assessment--of tube integrity, those loads that do
significantly affect burst or collapse shall be determined and assessed in
combination with the loads due to pressure with a safety factor of 1.2 on
the combzned prtmary loads and 1 Oon axtal secondary loads.

The structural performance criterion is b'lSCd on cnsuring that thcrc is rcasonable assurance that a
steam generator tube will not burst during normal opcration or postulated accident conditions.
Section 3.3 of this guideline establishes the essential elements to meet this performance criterion.
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The EPRI Steam Generator Integrity Assessment Guidelines [6]) offer guidance for the evaluation
methods, required margins and adjustments, and the typical inputs and assumptions used to
determine tube integrity. [t 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.

2.2 ACCIDENT-INDUCED LEAKAGE PERFORMANCE CRITERION

The accident-induced leakage performance criterion is the following:

The primary to secondary-accident induced leakage rate for any design basis
accident, other than a steam generator tube rupture, shall not exceed the leakage
rate assumed in the accident analysis in termns 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 when implementing alternate repair criteria as documented in the
Steam Generator Program technical specifications.

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 shall not excced the offsite radiological dose consequences required by 10
CFR Part 100 guidelincs or the radiological consequences to control room personnel required by
GDC-19, or other NRC-approved licensing basis.

In most cases when calculating offsite doses, the safety analysis for the limiting design basis
accident assumes 1 gpm primary-to-secondary leakage as an initial condition. The pressure and
temperature conditions used in the determination of the accident induced lcakage rate shall be
consistent with the conditions assumed in the accident analysis. Plant-specific assumptions for
accident-induced leakage arc defined in each licensee’s licensing basis.

NRC probabilistic safety analysis sensitivity studics have shown that severe accident risk may be
sensitive to certain design basis parameters such as | gpm accident induccd leakage. 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  OPERATIONAL LEAKAGE PERFORMANCE CRITERION

The operational leakage performance criterion is the following:

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

The operational leakage performance criterion is consistent with the primary-to-secondary
leakage limit in the RCS Operational Leakage technical specification.
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The operational lcakage performance criterion provides a defense-in- dcpth added margin against
tube rupture under accident conditions with resulting larger margins against rupture undcr
normal operating conditions. Plant-specific degradation mechanisms may cxnsl which rcquxrc a
plant lo 1mp]cment rcduccd operational lcakage limits.

The PWR Prlmmj -10-Secondary Leak Gzndelmes [3] ‘provide reasonable assurance that the
operational léakage performance critérion will be met. Measurement and detection mcthods and
assocxated actlons shall adhcre to the intent of thcse gmdchncs
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3 STEAM GENERATOR PROGRAM

The purpose of a Steam Generator Program is to ensure tube integrity. The program contains a
balance of prevention, inspection, cvaluation and repair, and leakage monitoring mcasures. NEI
97-06 and its referenced EPRI guidelines are the documents that define The Steam Generator
Program referred to in steam generator technical specifications that implement TSTF-449.
Licensces shall document and implement their Steam Generator Program through plant
proccdures and other licensce-controlled documents. The major program clements are discussed
below.

3.1 DEGRADATION ASSESSMENT

Prior to planned stcam generator inspections, licensees shall perform a Degradation Assessment.
The assessment shall address the reactor coolant pressure boundary within the steam generator,
c.g., plugs, slceves, tubes and the componcents that support the pressure boundary, such as
secondary-side components:. The assessment shall consider operating cxpericnce from other
similar stcam gencrators. EPRI Steam Generator Integrity Assessment Guidelines [6] and EPRI
PWR Steam Generator Examination Guidelines [2] provide guidance for Dcgradation
Assessments.

The purpose of the assessment is to identify degradation mechanisms and inspection techniques
prior fo the SG outage. Some of the important features of the Degradation Assessment include:

. Choosinz, techniques;to test for degradation based on the probability of detection and
sizing capability

¢ Establishing the number oflubcs to be inspected

e Establishing.the structural limits

e Establishing the flaw growth rate or a plan to cstabllsh the flaw growth rate.

3.2 INSPECTION

Each licensee shall plan inspections according to the expected tube degradation and follow the
inspection guidelines contained in the latest revision of the EPRI PIVR Steam Generator
Examination Guidelines [2]. -

Some of the important features of stcam generator tube inspections include:

« Sampling as supported by the degradation and integrity assessment

* Obtaining the information necessary to develop degradation, condition monitoring and
operational assessments

e Qualifying the inspection program by determining the acéuracy and defining the clements
for enhancing NDE system perfoermance, including technique, analysis, field analysis
feedback, human performance and process controls.

10

saren
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3.3 INTEGRITY ASSESSMENT

Licensees shall assess tube integrity after each stcam generator mspccl:on The assessment
mcludcs - S

e Condition Monitoring — A backward-looking assessment which confirms that adequate
steam generator tubc integrity has been mainiained during the previous operating period. -

e Opcrational Assessment — A forward-looking assessment which demonstrates that the
tube integrity performance criteria will be met throughout the next operating period.

These assessments account for unccrtamhes to provide a conservative 'lsscssmcnl of the
condition of the tubing relative to the performance criteria. "'The EPRI Steam Generator ]ntcgru‘y
Assessment Guidelines [6] shall be used to determinc .the cva]uatlon methods margms and
uncertainty consxdcratlons uscd to evaluate tubc mtcgnly :

Llccnsees may usc activities such as in-situ prcssurc testing or pullmg tubcs as a dircct means of
verifying that performance critcria have becii*satisficd. The’ EPR] Steam Generator In Situ
Pressure Test Guidelines [7] shall be used for guldancc on screening criteiia’ for candidate tube
seléction, as well as for test methods and testing parameters. The EPRI Steam Generator Tubing
Burst Testing and Leak Rate Testing Guidelines []7] provide further gundancc on pulled tube
examinations. : S _

If a licensee determines that the structural iniegrity or fccidernit leakage performance criteria have
not been satisfied during the prior opcratmg period, an cvaluation of causal factors for failing to
meet the criteria shall be performed and corrective mcastires shall:be:taken. - In 1his event, the
licensee takes actions in accordance with plant procedures and technical specifications, including
noufymg the'NRC as applicable. If a risk-based assessment is nccessary, guidance may be found
in Regulatory Guide 1.174, An Approach for Using Probabilistic' Risk Assessment in’ Risk-
Informed Decisions on Plant-Specific Changes to the Licensing Baszs []3] SR

3.4 STEAM GENERATOR TUBE PLUGGING AI\‘D REPAIRS

Licensees shall qualify and implement plugging and repair methods in accordance with industry
standards. The qualification of the plugging and repair techniques considers the specific steam
gencrator conditions and mockup testing. Repalr methods arc those means used to recstablish
the RCS pressure boundary integrity of steam gcncrator tubes without rcmovmg the tubc from
service. Plugging a stcam generator tube is not a repair. The purpose of a repair is typlcally to
reestablish or replacc the rcactor coolam prcssurc bound1ry, a plub rcmoves a tubc from scrvxcc
It is recommended that licensees clearly -idcnlify cngineering-.prc."cquisites and plant conditions
prior to performing the plugging or repair.” Process controls shall:be identified to ensure proper
performance of the plugging and repair including the consideration of post maintenance testing.
Additionally, licensees shall.perform a pre-service inspection.of the plugging or rcpair consistent
with the latest revision of the EPRI PIVR Steam Generator Examination Guidelines [2].

11
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The EPRI PIVR Steam Generator Tube Plug Assessment Document [8] and the EPRI PIVR
Sleeving Assessment Document [9)] provide further guidance for maintenance and repair of
tubing.

Alternate repair criteria and repair methods shall be reviewed and approved by the NRC prior to
implementation. New plugging designs or methods do not require prior approval by the NRC.

3.5 PRIMARY-TO-SECONDARY LEAK MONITORING

Licensces shall establish primary-to-sccondary leak monitoring procedures in accordance with
the EPRI PWR Primary-to-Secondary Leak Guidelines [3] and in accordance with the
Operational Leakage criterion contained in section 2.3.
Primary-to-secondary leak monitoring is an important defense-in-depth measure that assists plant
staff in monitoring overall tube integrity during' operation. ' Monitoring gives operators
information nceded to safely rcspond to’situations in which tube integrity becomes impaired and
sngmi‘cam leakage or tube failure occurs. Additionally, opcrational lcakage is an important tool
for assessing the cffectiveness of a Steam Generator Program. Planis shall assess any obscrved
operational lcakage to dctcrmme xf ad_mstments to thc inspection proaram or integrity
assessments are \varramed ’

It is recommended that appropriatt: training be provided for personnel who respond to primary-
to-secondary lcakage events.

3.6 DMAINTENANCE OF STEAM GENERATOR SECONDARY-SIDE INTEGRITY

Secondary-side steam generator components that are -susceptible to degradation shall be
monitored if their failure could prevent the steam generator from fulfilling its intended safety-
rclated function. "It is recommended that the monitoring include design reviews, an assessment
of potential degradation' mechanisms, industry experience for applicability, and inspections, as
neccessary, to ensurc degradation of these components does not threaten tube structural and
lcakage integrity or the ability of the plant to achieve and maintain safe shutdown. Additional
guidance is provided in the EPRI Steam Generator Integrity Assessment Guidelines [6].

3.7 SECONDARY-SIDE WATER CHEMISTRY

Each licensce shall have procedures for monitoring and controlling sccondary-side water
chemistry to inhibit sccondary-side corrosion-induced degradation in accordance with the EPRI
PWR Secondary Water Chemistry Guidelines {4].
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3.8 PRIMARY-SIDE WATER CHEMISTRY

Each licensce shall have procedures for monitoring and controlling primary-side water chemistry
to inhibit primary-sidc corrosion-induced degradation in accordance with the EPRI PWR
Primary Water Chemistiy Guidelines (5].

3.9 FOREIGN MATERIAL EXCLUSION
Each hccnsee shall have procedurcs to monitor for loose parls and control of foreign ObJCClS to
1nh|blt fretting and wear degradation of the tubing.. . X .

3.9.1 Secondary-Side Visual ]nspection

The program shall define when secondary-side. visual inspec'tions are to be perfomicd the scope
of inspcction, and the .inspection proccdures and mcthodolo gy to.be used It is recommended
that loose parts or forelgn dbjects be removed from the steam generators unless it is shown by
evaluation that these ob_]ects will not cause unacceptable tube damage or the affecled tubes hav
been removed from service. A record of lhcse evaluatrons shall. be mamtamed in accordance
with the provisions in the PR ‘Steam " Gener ator Exammanon Gmdelmes [2] Tt is
recommended that tubes that may have been damaged by loose parts or forc:gn ob_]ccts be
inspected non-destructively. These tubes’ shall be plugs_,ed or, rcparred if the rcpalr cnlcna are
exceeded.

Additional guidance on secondary side 1nspecl|ons 15 provnded in the PWR Steant Generato;
Examination Guidelines [2] - . o AT IR ‘ .

3.9.2 Control and Monitoring of I‘orergn Objects and Loose Parts L
The program shall include proccdurcs to preclude the mtroducuon of forcrgn objects into cither
the primary or secondary side of the stcam generalor whencvcr it is opened (e g for mspccnons
maintcnance, repairs, and modifi callons) SR :

.
) L -y Dot

o

lt is recommended that such proCedures ‘mcludc; asa minimum:

i [

¢ Detailed accotintability for all tools’ and equrpment uscd durmg any activity when the
primary or sccondary sideisopen .- - 0. KRR

e Appropriatc controls and 'lccoumablhty for forcrgn objects such as eyeglasses and
personal dosimetry. .. . . . . .. . Lo L

¢ Cleanliness requirements , . o : :

e Accountability for components and parts. removcd from the internals of major
components (c.g., reassembly of cut and removed components).

13
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It is recommended that licensees have alarm response procedures for the loose part monitoring
system.

It is recommended that the potential for introduction of loosc parts or foreign objects from
sccondary-side systems also be considered.

3.10 CONTRACTOR OVERSIGHT

The licensce shall perform oversight of contracted work. When the licensee contracts portions of
the Stecam Gencrator Program work scope, the responsibility for program implementation and
compliance with requirements always remains with the licensee. It is the licensee’s
responsibility to plan, direct, and evaluate all steam generator activities. It is imperative that the
licensee oversce not only the contractual, but also the technical aspects of any contracted work.
Critical aspects of this oversight include but are not limited to the following:

e Review and approve the scope of work to be performed by a contractor
* Review and approval of the Dt.or'xdauon Assessment
e Review and approval of the contractor’s examination proccdurcs
e Monitoring of the contractor’s examination work in progress
e Revicw and approval of the contractor’s deliverables
. o Review and approval of the tube mtegmy assessment (CM/OA) and associated support
documents.

Additional guidance on contractor oversight can be found in the EPRI steam generator guidelines
that govern the activity.

3.11 SELF-ASSESSMENT

Licensees shall perform sclf-assessments regarding the stcam generator management program.
This review. shall be performed by knowlecdgeable utility. personnel or. a contractor with
independent experts sclected by the licensee on a periodic basis. An INPO assessment can be
used as an adjunct to the sclf-assessment. It is reccommended that the sclf-assessment identify
arcas for program improvement, along with program strengths. The assessment, or a

combination of assessments, shall include all of the major program elements described in Section
3. '

14
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3.12 REPORTING
3.12.1 chox;ts to the NRC
Licensces shall submit the following reports to thé NRC:

» Reports required by plant technical specifications

* Reports consistent with thosc delineated in TSTF 449 Sleam Genel -ator T ube ]nteg; ity
Technical Specification [16] , -

e Ifa pcrfonnancc criterion is cxcccded rcports rcqulrcd by 10CFR50.72 and 50 73
including a root cause evaluation 1dent1fymg the pcrformancc criterion excceded and an
Opcrational Assessment cstabhshmg the basxc for the ncxl operating cycle. ‘

3.12.2 Non-chulatory Rébdrts '

Non-regulatory reports include internal rcports that document_information within the plant’s
Steam Generator Program and cxtcmal rcports mtended to be sharcd \nth olhcr utilities.

3.12.2.1 lntcrnamcports" R

Internal reports include Degradallon Asscssmenls lubc Intcgnly Asscssmenls NDE rcsulls and
results of self-assessments. Internal rcpons shall be retained as plant records.

3.12.2.2 External chorts T AR

External reports are nccessary to share information on degradation mechanisms, NDE technique
applications, operaling experience, and other items. This experience is shared through the EPRI
SGMP and vanous reports. Reports shall be submitted to the EERI-SGMP on the {ollowing
itcms: : . ' : »
‘e Any conﬁrmcd tube degradallon of a type'orin a locahon that has not 'been prcvnous]y‘
experienced in a U.S. steam gencrator! © T :
e In situ tests lh'll result in lcakage orburst - . - T -t
* NDE and mctallurglcal data on any pulled SG tubes -
» Any approved technical justifications for’ ‘deviation from NEI 97:06 and its referenced
EPRI Guidelines
e Any significant SG opecrating experience that has generic implications for the industry
e SG inspection results (submitted to the EPRI SGMP Stecam Generator Degradation
Database).

Detailed reporting requirements are contained in the governing EPRI SGMP guidelines.

15
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4 SUMMARY OF STEAM GENERATOR PROGRAM REQUIREMENTS

The following table summarizes the “mandatory” and “shall” elements contained within this
document.

Category Section Requirement
Mandatory | 1.1 and | Itis mandatory that cvery PWR licensee revise its Steam
1.3 Generator Program consistent with NEI-97-06 Revision 2.
Shall 1.1 and | In addition, cvery licensee shall change its technical
1.3 . | specifications consistent with NEI 97-06 and its associated
regulatory framework in TSTF-449. -
Shall 1.2 Each licensee will evaluate its existing Steam Generator

Program and, where necessary, revise and strengthen program
attributes to meet the intent of the guidance provided in NEI
97-06, Steam Generator Program Guidelines, no later than the
first refueling outage starting afier January 1, 1999.

Mandatory | 1.3 It is mandatory that cach PWR licensee adopt the performance
critcria contained in Section 2.
Mandatory 1.3 Further, it is mandatory that cach PWR licensce evaluate its

| existing program clements against those described in Section 3
and revise and strengthen its program, where necessary, to
meet the intent of this decument and the referenced EPRI
guidelines. '

Shall 1.3 When NEI.97-06 is revised, NEI shall distribute the new

: document to its. members. The NEI transmittal letter shall state
the date by which implementation of the revision is required
| and the importance (“mandatory” or “necdcd”) of completing
the implementation by the date specified. The NEI 97-06
“document, or transmittal letter, shall also provide a listing of
sections that have been revised along with the technical basis
for the revision:

Shall 1.3 Each licensec shall ensure that existing regulatory
requirements aré met during implementation of NEI 97-06.

16
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Category Section . . Requirement

Shall 1.3 Nuclear station management is responsible for providing
- sufficient resources for implementation of a Stcam Generator
Program. Specific managcmcm responsibilitics shall consider
the following: . O
.» Establish and support a ulrlny managed steam
.. . generator management committce that addresses the
- following functional areas: chemistry, ISI/NDE,
engineering, quality assurance, planning, health
physics, operations, outage managcmcm, and
maintenance.
. Develop a know]cdgeable stcam gencrator organization
with sufficient responsibility, autliority, and resources
- «to implement the Steam Generator Program.
+ ‘Support continuity of personnel within the stcam
* generator organization. - :
v Encourage initiative-and long-lcmr outlook, with
* .. rrespect fo problem solving, Within lhc steam generator . .
engintering orgamzatron REIGRA
o . Support frequent and open intercharge of experience .
“and technology with ‘other utilities; nuclear steam
supply system (NSSS) vendors, examination vendors,
: ©f - and appropnate mdustry issue programs research, and
LS “regulatory’ orgamzatrons o
;  Establish coordination mlcrfaces betwccn design ..
e orgamzatrons ‘and the steam generator organization to
ensure that plant modlﬁcatrons do not unduly hinder
.- SG NDE and repair efforts.’

Shall 1S The .,tcam Generator Programs of all PWR hccnsccs shall
" | meet-the appllcable sections ‘of the above six guidelines.
Shall 1LS In order 1o ensure that the requiréments ‘'of these guidelines are

-clearly ¢communicated, as the guidelinés are réviscd they shall
identify “mandatory”. or “shall” rcqulremenls using the
| guidance’in Reference11. :

Shall ~11s - Letters shall be identified as*‘mandatory” of “shall” in the.

- same manner as the guidclines. The Steam Generator Programs
of all PWR licensees shall meet the '1pplrcablc sections of
Interim Guidance Letters -

Shall 1.5 When a licensee’s Steam Generator Program deviates from

“mandatory” or “shall” requirements in the applicable K
guidcline, a technical justification for deviation shall be written
and approved. The téchnical justification shall provide the
basis for the determination that the proposed deviation meets
the intent cstablished by the applicable documents.

Shall 1.5 Licensces shall modify their Stecam Generator Programs during
the time frame specified by EPRI SGMP.
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Category

Section

Requirement

Shall

2.1

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

Shall

22

-The primary to-secondary accident induced leakage rate for
‘any design basis accident, other than a steam gencrator tube
* | rupture, shall not exceed the leakage rate assumed in the

accident analysis in terms of total leakagg rate for all steam
generators and lcaka;,c rate for an individual steam gencrator.
Leakage is nol to exceéd 1 gpm per steam generator, exccpt for
specific types ofdcgradatxon at specific locations when
implementing alternate repair criteria as documented in the

| Steam Generator Prograim technical specifications.

Shall

2.2

The potential primary-to-secondary leak rate during postulated
design basis accidents shall not exceed the offsite radiological

| dose consequences required by 10 CFR Part 100 guidelines or

the radiological consequences to control room personncl
required by GDC-19, or other NRC-approved licensing basis.

Shall

The pressure and temperature conditions used in the
determination of the accident induced lcakage rate shall be
consistent with the conditions assumed in the accident analysis.

Shall

23

The RCS operational primary-to-secondary leakage through

any one steam ;,cncrator shall be limited to 150 gallons per
day.

Shall

2.3

The PWR anary—to-Secondary Leak Gundclmcs [3] provide

reasonable assurance that the operational leaxage performance
criterion will be met. Measurement and det'cclion methods and
associaled actions shall adhere to the intent of these guidelines
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Category Section - Requirement

Shall 3.0 Licensces shall document and implement their Steam
' .Gcncrator Program through plant proccdurcs and other llccnsec
controlled documents. .

Shall ‘3.1 . | Prior to planned steam generator inspections, licensees shall

; ' perfonn a chradatton Asscssmcnt The assessment shall

~ | address the Treactor coolant prcssurc boundary within the stcam
'gencrator c.g., p]uus sleeves, tubes and the components that
support the prcssurc boundary, such as secondary-side
componcnts The asscssment shall consider operating
experience from other similar steam generators.

Shall 32 Each licensee shall plan inspections according to the expected
tube dcgradanon and follow the inspection guidelines

_ contamcd in thc latest revision of thc EPR] PWR Steam
‘Generator Exaniination’ Guidelines 12].".

Shall 133 .| Licensees shall asscss tube mtcgmy aftcr cach stcam generator
" |inspection.” "~ ..
Shall - {33 . | TheEPRI Steam Generalor Integr: m Assessmenl Guidelines

"l [6] shall be used’ to dctcrmmc the cvaluatlon methods, margins,
-and uncertainty considcrations ised-io evaluate tube integrity.

Shall 3.3 .. | The EPRI Steam Generator In, Sllll PI pssure Test Guidelines
o [7] shall be used for guldancc on. screcmng criteria for
candtdatc tube selecuon as well as, for tcst methods and testing
parameters L

Shall 3.3 .. |Ifalicensee dctcrmmes that the structural mtcgnty or accident
LT leakagc pcrformance cntena havc not bcen satisfied during the
prior. operatmg pcnod an cvaluatlon of causal factors for
fanlmg to mect the & cntena sha]l bc pcrformcd and corrective
measures shall be taken. ="~ -

Shall 3.4 Lo Licensecs shall qualify and 1mplement p]uggmg and repair
' . " .|.metheds in accordance with mdustry standards.
Shall 34 | Process controls shall be identified to ensure proper

pcrform'mcc of the p]uggmg and rcpmr mc]udmg the
conmderahon of post mamtemncc testmg, .Additionally,

: llccnsccs shall pcrform a prc-scrv:cc mspcctxon of the plugging
| or repair ‘comsistent wnh the, ]atest revision of the EPRI PH'R

'| Steaim Generator Examination Gtiidelines [2]

Shall 34 Alternate repair criteria and repalr mecthods shall be reviewed
"and approved by the NRC prior 1o lmplementatlon
Shall 135 Licensees shall‘establish primary-to- sccondary leak monitoring

proccdurcs in accordancc with the EPRI PWR Primary-to-
Secondary Leak Gmdelmcs [3] and i Jin accordancc with the
Opcrational Leakage criterion contamcd m section 2.3.

Shall 3.5 Plants shall assess any observed opcrational lcakage to
determine if adjustments to the inspection program or integrity
assessments arc warranted.
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Section

Requirement

Shall

3.6

Secondary-side steam gencrator components that are
susceptible to degradation shall be monitored if their failure
could prevent the steam generator from fulfilling its intended
safety-related function.

Shall

3.7

Each licensee shall have procedures for monitoring and
controlling secondary-side water chemistry to inhibit
secondary-sidc corrosion-induced degradation in accordance
with the EPRI PWR Secondary Water Chemistry Guidelines

[4].

Shall

3.8

Each licensce shall have procedures for monitoring and
controlling primary- -side water chemistry to inhibit primary-
side corrosion-induced dcgradatlon in accordance with the
EPRI PWR Primary Waterr Chemistrv Guidelines [5).

Shall

3.9

Each licensee shall have procedures to monitor for loose parts

| and control of forcign objects to mhlbll fretting and wear

degradation of the tubing.

Shall

3.9.1

Thé program shall define when such inspections are to be
performed, the scope of inspection, and the inspection
procedures and methodology o be uséd.

Shall

35901

A'record of these evaluatlons shall be maintained in
accordance with the provnsnons in the PIVR Steam Generator

| Exawination Guidelines '[2].

Shall

3.9.1

‘These tubés shall be plugged or repaired if the repair criteria

are exceeded. -

Shall

3.9.2

The program shall include procedures to prcclude the

“infroduction’‘of forcign objécts into cither the pnmary or

sccondary side of the steam generator whencver it is opencd
(e.g., for inspections, maintenance, repairs, and modifications).

Shall

3.10

The licensee shall perform oversight of contracted work.

Shall

3.11

Licensees shall perform self assessments regarding the stcam
generator management program. This review shall be
performed by knowledgeable utility personnel or a contractor
with independent experts selected by the licensce on a periodic
basis.

Shall

3.1

The assessment, or a combination of assessments, shall include
all of the major program clements described in Section 3.
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Shall 3.12.1 Licensees shall submit the following reports to the NRC

« Reports required by plant technical specifications,

« Reports consistent with those delineated in TSTF-449,
Steam Generatoi- Tube Integrity Technical Specifications -
[16], and ‘

» If a performance criterion is exceeded, reports required by
10CFR50.72 and 50.73 mcludmg a root cause evaluation
identifying the perfonnancc criterion exceeded and an
Operational Assessment establrshmg the basis for the
next operating cycle. =~

Shall 3.12.2.1 | Internal reports shall be retained as plant records.
Shall 3.12.2.2 | Reports shall bc submmcd to thc EPRI SGMP on the following
ncms

. Any conﬁnned tube dcgradatlon ofatypcorina
location that has not prevxously becn experlcnced ina
" 7US stean generator ' ’
' Insitu tests thal rcsu]t in Ieai\age or bUrst
. NDE and melallurglc'll data on any pulled SG tubes,

' o Any approved technical _;usuf' catjons for deviation from
NEI 97-06 and 1ts refcrcnccd EPRI Guidelines. and
T T el Any srgmﬁcant SG opcratmg cxpcnence that has generic

implications for ihe mdustry .
" *'1» SG inspection results (§ubmmed1o the EPR1.SGMP
‘ . Steam Generator Denradatron Dala Basc)
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APPENDIX B
List of Definitions

Y ‘ S
The following defi mtlons are provided lo ensure a uniform undcrstandmg of terms uscd in this
guideline. :

Accident-induced Leakage
The primary-to-sccondary leakage occurring during postulalcd accndcnls other than a
- steam generator tube rupture when tube structural integrity is assumed This includes the
primary-to-secondary leakage ratc exnstmg immediately  prior to the accident plus
additional primary-to-sccondary leakage induced during the accndcnt

Alternate Repair Criteria(ARC)
Alternate Repair Criteria (ARC) are tube repair criteria that may be 1mplcmcnted for a
.specific defect type as part of a Steam Generator Degradation’ Specific Managcmem
(SGDSM) program in lieu of the generally. app]xcab]c depth-based cntcnon (Plug on
dctection is not an ARC).

Burst .o o
The gross structural-failure of the tube wall. The condition typically corresponds to an
unstable opening displacement (e.g., opening arca increased in response to constant

pressure) accompamcd by ductile (plastic) teanng of the tube material at the ends of the
degradation. . - o E

Colhpse - : -
For the load dlsplacemcnl curve for a glvcn structure, collapsc occurs at the top of the
load versus displacement curve where the slope of the curve becomes zero.

Condition Momtormg e e |
A comparison of the .as- -found mspectlon rcsults agamst the pcrfom1ancc criteria for
structural integrity and accident leakage. Condition monitoring assessment is performed
at the conclusion of each operating cycle.
Normal Stéady’ State Full Power Operatlon Bttt
" The conditions existing during MODE 1 operation at the maximum steady state reactor
power as defined in the design or cqmpment specification. Changes in design parameters
. such as plugging or slecving levels, primary or sccondary modifications, or Thy should be
asscsscd and thcnr cffecls on dlffcrenhal prcssurc mc]udcd 1f 51gmﬁc1m

i
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Operational Assessment
Forward looking cvaluation of the steam gencrator 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, indication growth, and degradation-spccific repair limits.

Performance Criteria :
Criteria to provide reasonable assurance that the stcam gencrator tubing has adequate
structural and leakage integrity such that it remains capable of sustaining the conditions
of normal operation, including anticipated opecrational occurrences, design basis
accidents, external events, and natural phcnomcna

Primary Stress : : :
Primary stress is the stress component devclopcd by #n 1mposcd loading that is nccessary
to satisfy the laws of equilibrium of external and internal forces and moments. The basic
characteristic of primary stress is that it is not self-limiting (i.c., deformation will not
result in a reduction in load)

Probability of Detection (POD)
Probability of Detection (POD) is a measure of NDE performance and is defined as the
likelihood that a NDE system will detect a flaw. POD may be expressed as a function of
the severity of degradation. For this case, POD is typically calculated by comparing
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]).

Repair Criteria
Those NDE mecasured parameltcrs at or beyond which the tube must be repaired using an
approved repair method or removed from service by plugging.

Repair Methods
Those means used to re-cstablish the RCS pressure boundary integrity of SG tubes
without removing the tube from service. Plugging a stcam generator tube is not a repair.

Secondary Stress
Secondary stress is the stress component developed by the constraint of adjacent material
or by sclf-constraint of the structure. Sccondary stresses, by definition, are self-limiting
in nature. The basic characteristic of a sccondary stress is that local yiclding or
deformation will reduce (or eliminate) the load and resulting stress. In addition, failure
from onc application of a sccondary stress is not expected to occur.
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Significant Loads ‘
An accident loading condition other than differential pressure is considered significant
when the addition of such loads in the assessrient of the structural integrity performance

criterion could cause a lower structural limit or hmnmg burst/collapsc condition to be
established.

Steam Generator Degradation-Specific Management (SGDSM)
The use of. inspection and/or repair criteria developed for a specific ~ degradation
mechanism, e.g.; outside diameter stress corrosion cracking at tube support plates.
. . . o o, . . .
Steam Generator Tubing : : :
Steam generator tubing rcfers to the entire ]ength of the tube, including lhc 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 lubc oullct The tube-to-tube sheet .weld is.not considercd part of the
tube. - . R R JO RS I LA :
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ARC

CFR

CM

GDC

GPD

INPO

MSLB

NDE

NEI

NRC

NSSS

ODSCC

OA

POD

PWR

PWSCC

RCPB

SG

SGMP

SGTR

APPENDIX C

List of Abbreviations and Acronyms

Alternate Repair Criteria

Codec of Federal Regulations

Condition Monitoring Assessment
General Design Criteria

Gallons Per Day

Institute of Nuclear Power Operations
Main Steam Line Break

Non-Destructive Examination

Nuclear Energy Institute

Nuclear Regulatory Commission

Nuclear Steam Supply System

Outer Diameter Stress Corrosion Cracking
Opcrational Asscssment

Probability of Detection

Pressurized Water Reactor

Primary Water Stress Corrosion Cracking
Reactor Coolant Pressure Boundary
Steam Generator

Steam Generator Management Project

Steam Gencrator Tube Rupture
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