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DOCKETS 50-282 AND 50-306
LICENSE Nos. DPR-42 AND DPR-60

LICENSE AMENDMENT REQUEST (LAR) DATED October 31, 2003 : -
CHANGES TO TECHNICAL SPECIFICATIONS TO IMPLEMENT NEI 97-06, “STEAM
GENERATOR PROGRAM GUIDELINES”, AND INSPECTION REQUIREMENTS

ASSOCIATED WITH THE UNIT 1 REPLACEMENT STEAM GENERATORS

Pursuant to 10 CFR 50.90, Nuclear Management Company, LLC (NMC), hereby
requests the following amendment to Appendices A and B of the Operating Licenses for
the Prairie Island Nuclear Generating Plant (PINGP) Units 1 and 2.

The proposed amendment would implement the Industry guidance contained in Nuclear
Energy Institute document NEI 97-06, “Steam Generator Program Guidelines”. The
proposed amendment also separates the Unit 1 and Unit 2 requirements for steam
generator (SG) tube repair criteria, inspections, and repair methods. This separation is
necessary due to the different steam generator design being used for the Unit 1
replacement steam generators. The proposed amendment involves:

1 Revising the surveillance requirements in Technical Specification (TS) 3.4.14
K and associated Bases, from verifying steam generator tube integrity to requiring
verification that primary to secondary LEAKAGE is within limits.

‘2. Adding a new Technical Specification TS 3.4.19 entitled “Steam Generator Tube
Integrity,” and assoclated Bases. The proposed Technical Specification requires
that SG tube integrity be maintained and requires that all SG tubes that satisfy

- the repair criteria be plugged or repalred in accordance with the Steam
Generator Program. - .
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Telephone; 651.388.1121

Ao@f



USNRC NUCLEAR MANAGEMENT COMPANY, LLC
L-P1-03-089

Page 2

3 Revising TS 5.5.8, “Steam Generator (SG) Tube Surveillance Program,” to
i require a.Steam Generator-Program be established and implemented to ensure
-that-SG tube integrity is maintained, and to describe SG condition monitoring
and performance criteria. The revision also describes the repair criteria, repair
.- methods,-and inspection intervals that need to be made unit specific as a resutt
- . of the new tubing material in the Unit 1 replacement steam generators. The title
of TS 5.5.8 is also changed from Steam Generator Tube Surveillance Program
- - to Steam Generator Program. =~ - -

- 4, -Changing the reporting requirements in TS 5. 6.7, "Steam Generator T ube
Inspection Report”. The reporting requirements are revised to require a report
within 180 days of initial entry into MODE 4 following a SG inspection.

5. Deleting requirements of Additional License Conditions associated with the
voltage based repair criteria. They are no longer applicable to Unit 1 and have
been incorporated into specification TS 5.5.8 for Unit 2.

As d:scussed in Exhibit A, the proposed changes replace an outdated prescriptive
technical specification with one that references Steam Generator Program requirements
that incorporate the latest knowledge of SG tube degradation morphologies and the
techniques developed to manage them. The requirements being proposed are more
effective in detecting SG degradation and prescribing corrective actions than required
by the current Technical Specifications. As aresult, these proposed changes will result
in added assurance that steam generator tube integrity is maintained and that the tubes
will be capable of performing their intended safety functions consistent with the plant's
licensing basis, including applicable regulatory requirements.

Based on the discussion in the attached Exhibit A, the NMC concludes that the
proposed amendment presents no significant hazards consideration under the -
standards set forth in 10 CFR 50.92(c) and accordingly, a finding of “no significant
hazards conStderatton is justified.

The NMC requests approval of the proposed amendment by August 1, 2004.

Exhibit A contains the licensee’s evaluation of this proposed change. Exhibit B presents
the proposed Technical Specifications, associated Bases, and Additional Condition
pages marked-up. Exhibit C presents the revised Technical Specification and
Additional Condition pages incorporating the proposed changes. Exhibit D provides the
commitments made in this License Amendment Request (LAR).

In accordance with 10 CFR 50.91, the NMC is notifying the State of Minnesota of this
LAR by transmitting a copy of this letter and attachments to the designated State
Official.

1717 Wakonade Drive East « Welch, Minnesota 55089-9642
Telephone: 651.388.1121
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This license amendment request is stmolar to one requested by the Catawba Nuclear
Station in 2003.

Please address any comments or qlietibns regdrding this LAR to Mr. H Oley Nelson at
1-651-388-1121.

| declare under penatty of perjury that the foregolng is true and accurate. Executed on
October 31, 2003 ; A _

land Nuclear Generating Plant

CC Regional Administrator, USNRC, Region i
‘Project Manager, Prairie Island Nuclear Generating Plant, USNRC NRR
NRC Resident Inspector - Prairie Island Nuclear Generating Plant
Glenn Wilson, State of Minnesota

Attachments:

Exhibit A, Licensee Evaluation

Exhibit B, Proposed Technical Specifications, Bases and Additional Condition Changes
(marked-up)

Exhibit C, Revised Technical Specifications, Bases and Addmonat Condition Changes

Exhibit D, List of Commitments

1717 Wakonade Drive East ¢ Welch, Minnesota 55089-9642
Telephone: 651.388.1121
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Subject: Changes to Techmcal Specnﬁcatxons to Implement NEI 97-06, “Steam

1.0

2.0

Generator Program Guidelines”, and Inspectxon Requirements Associated
with the Unit 1 Replacement Seam Generators

DESCRIPTION

This letter isa request to amend the Operating Licenses DPR-42 and DPR-60 for
Prairie Island Nuclear Generatmg Plant (PINGP) Unit 1 and Unit 2 respectively.

The proposed change would revise Specification 3.4.1'4, “RCS Operational
LEAKAGE,” Specification 5.5.8, “Steam Generator (SG)Tube Surveillance
Program, and Specification 5.6.7, "Steam Generator Tube Inspection Report,”
and adds a new specification for steam generator tube integrity. The proposed
changes are necessary in order to implement the guidance for the industry
initiative contained in Nuclear Energy Institute document NEI 97-06, “Steam
Generator Program Guidelines,” (Reference 1).

The proposed change also deletes the additional conditions on the operating
licenses associated with Amendments 133 for Unit 1 and 125 for Unit 2. These
conditions dealt with requirements associated with the voltage based repair
criteria. They are no longer applicable to Unit 1 and have been incorporated into
Specnf ication 5.5.8 for Unit 2.

PROPOSED CHANGE

Brief descriptions of the proposed changes are provided below. The specific
wording changes to the Technical Specifications (TS), Bases, and Additional
Conditions are provided in Exhibits B and C. The technical justifications for the
changes are discussed in Section 4 below.
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Revise Technical Specification 3.4.14, “RCS Operational LEAKAGE”- -

’*}l 1;

A new Note is added to SR 3.4.14.1 to indicate that this surveﬂlance is not
applicable to pnmarydo secondary LEAKAGE

N F T N CARIHN
Surveluance Requlrement (SR) SR 3 4. 14 2is changed from venfymg steam
generator.(SG) tube integrity to requiring verification that primary to
secondary LEAKAGE is within limit with a frequency of 72 hours. SG tube
integrity is verified under a new Limiting Condition of Operation (LCO). A
Note is added to SR 3.4.14.2 stating that the SR is not required to be
performed until 12 hours after establishing steady state operations.

TS Bases change_s are made to reﬂect the changes proposed to the Techmcal
Specifications.

Add a St'eam;Generato‘_lj Tube Integrity Specification

The proposed change adds a new Technical Specification TS 3.4.19 entitied
“Steam Generator (SG) Tube Integrity,” and associated Bases. The proposed
Specification requires that SG tube integrity be maintained and requires that
all SG tubes that satisfy the repair criteria be plugged or repaired in
accordance with the Steam Generator Program. The proposed Specification
also specifies the actions to be taken if one or more SG tubes satisfying the

tube repair criteria and not plugged or repaired in accordance with the Steam
. Generator Program.

" Revise Technical Specification 5.5.8, “Steam Generator (SG) Tube
- Surveillance Program”

The proposed change revises TS 5.5.8, “Steam Generator Tube Surveillance
Program,” to require a Steam Generator Program to be established and

“implemented to ensure that SG tube integrity is maintained, and to describe
*SG condition monitoring and performance criteria. The revision also

describes the repair criteria, repair methods, and inspection Intervals that had

- to be made unit specific as a result of the different steam generator designs.

The title of TS 5.5.8 is revised from Steam Generator Tube Surveillance
Program to Steam Generator Program.
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Revnse Technical Specnﬁcatson 5.6.7, “Steam Generator Tube Inspection
Report ; : , t, _ ' ,; .

B proposed change to TS5. 6.7, “Steam Generator Tube lnspectmn
Report,” provides the requurements for and contents of the SG tube inspection
report. The reporting requirements are revised to require a report within 180
days of initia! entry into MODE 4 fouowmg asSG inspect«on

Revise the TS Bases for Specnﬁcatvons 3 44

The TS Bases for Speciﬁcahon 3.4.4,"RCS Loops — MODES 1 and 2,” are
revised to eliminate the reference to the Steam Generator Tube Surveillance
Program as the method of establishing Steam Generator OPERABILITY.

Delete the requirenie'nts of Additional Conditions imposed by Amendment 133
for Unit 1 and 125 for Unit 2.

These conditions dealt with requirements associated with the voltage based
repair criteria. They are no longer applicable to Unit 1 and have been
incorporated into specification 5.5.8 for Unit 2.

The following table provides more details of the proposed changes. It
summarizes steam generator related conditions or requirements under the
current licensing basis and under the proposed changes. It also identifies the
subsection in Section 4 that contains the technical justification for the proposed
change.

In summary, this License Amendment Request will make the necessary changes
to implement the guidance for the industry initiative contained in document NEI
97-06, “Steam Generator Program Guidelines,” (Reference 1),

This Liéense Amendment Request is similar to that submitted by Duke Energy
Corporation for the Catawba Nuclear Station, Units 1 and 2, in References 12, 14
& 15.
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subsection

Reactor Coolant System (RCS) Note states: Not required to be performed unti RCS Operational LEAKAGE TS new Note: 4.1
LEAKAGE determined by water 12 hours after establishment of steady state- R
inventory balance (SR 3.4.14.1) operation, t‘o“dpnmd" "am':g‘c‘;;,"j:,;‘{gi,\gg 2ppicable
SG Tube integrity verification (SR Verify in accordance with the Steam Generator | RCS Operational LEAKAGE -TS: 4.2
3.4.14.2) Program.

Revised the SR to verify specified primary to

secondary LEAKAGE every 72 hours, Added

Note stating that the SR is not required to be

performed untit 12 hours aﬁer estabhshhg

steady state operations. .
Frequency of verification of tube Up to 40 months depending on results of SG Tube Integrity TS 3.4.19 - Requures 4.3
integrity (TS 5.5.8.c) pravious inspection or special conditions. surveillance frequency in accordance with the

TS 5.5.8, Steam Generator Program.
Frequency is dependent on tubing material
and the previous inspection resuits and the
anﬁclpated defect growm rate. B

e

715558~ Estabﬁshes maxirhmn inspection
intervals.
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" Condition o Requirement.

Current Licensing Bas

Tube sample selection (TS 5.5.8.b)

Based on SG Category,

industry experience,
random selection, existing indications, and
results of the initial sample set - 3% times the
number of SGs at the plant as a minimum.

Steam Generator Program procedures -
Dependent on a pre-outage evaluation of
actual degradation locations and
mechanisms, and operating experience -
currently 20% of alt tubes as a minimum.

Inspection techniques

Not specified.

SG Tube Integrity — SR 3.4.19,1 fequires that
tube integrity be verified in accordance with
the Steam Generator Program.

Steam Generator Program and friplementing
procedures:
¢ Estabiishes requirements for
- qualifying Non-destructive
Examination (NDE) techniques.

- o Requires use of quatified techniques
in SG inspections.

* Requires a pre-outage evaluation of
potential tube degradation
morphologies and locations and an
identification of NDE techniques
capabie of finding the degradation.

45
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vlnspection Scope (TS 5.5.8.d.1(h))

Hot leg point of entry compietely around the U- .
bend to the top support of the cold leg.

Steam Generator Program procedures —
Inspection scope is defined by the
degradation assessment that considers
existing and potential degradation
morphologies and locations. Explicitly
requires consideration of the entire length of

_tube from tube-sheat weld {0 tube-sheat = _

Performance criteria (TS 3.4.14 and
Additional Conditions for Operating
License)

Operational leakage < 150 gallons per day
through any one SG.

Accident induced leakage - During the
implementation of steam generator repairs
utitizing the voltage-based repair criteria, the
fotal cafculated primary to secondary side
leakage from the faulted steam generator, under
main steam line break conditions (outside
containment and upstream of the main steam
isolation valves), will not exceed 1.42 gallons per
minute (based on a reactor coolant system
temperature of 578°F).

No criteria specified for structural integrity or
accident induced leakage.

RCS Oper. LEAKAGE — No change

SG Tube Integrity TS 3.4.19 — Requires that
tube integrity be maintained.

TS 5.5.8 ~ Defines structural integrity and ...
enhances accident induced leakage
performance criteria. Provides provisions for
condition monitoring assessment to verify
compliance.
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‘Curent Licaning Basls

Repair criteria (5.5.8.d)

Plug or repair tubes with imperfections extending

250% through wall (40% for general thinning)
and specific degradation fimits for F*, EF*, and
voltage based criterfa,

TS 5.5.8 - Criteria unchanged for Unit 2.

For Unit 1, the only applicable crrteria is ﬂaws
wnhadepth240% ofncminanubewau
thickness

NETER AL e T I

Failure to meet performance or repair
criteria (TS 3.4.14, and 5.5.8)

Performance Criteria not defined.

Primary to secondary LEAKAGE limit and
actions included in the TS.

Plug or repair tubes exceeding repair criteria.

RCS Oper. LEAKAGE TS 3.4.14 and'8G"
Tube Integrity TS 3.4.19 ~ Cohtains primary
to secondary LEAKAGE liiit, $G tube
integrity requirements and ACTIONS required
upon failure to meet performance criteria.

$G Progmhi TS 5.5.8-Plugor repair tubes
axceading repair criteria.

4.9

Repair methods (TS 5.5.8.d.3)

Welded sleeving per Combustion Engineering
Nuclear, CEN-629-P "Repair of Westinghouse
Series 44 and 51 Steam Generator Tubes Using
Leak Tight Sleaves”. e

TS 5.5.8 ~-Methods (except plugging) require
Nuclear Regulator Commission (NRC)

approval,
No change for Unit 2.

For Unit 1, there will be no approved repair
methods.

4,10
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Reporting requirements (TS 5.6.7)

Plugging and repair report required 15 days after

each inservice inspection, 90 day report

documenting inspection results, and 30 day -

report when the inspecbon results fall mto
category C-3.

Notifications required prior to operation of
inspection resuits which fall into Category C-3,

-{ special conditions related to :mplementahon of .
-1 voltage based repatr criteria.

Serious SG tube degradation (1.6., tubing fails

to meet the structural intégrity and accident

‘induced leakage criteria) requires reporting in
'accordance with 10 CFR 50 72 and 50.73.

. '-..' ;

TS 5,6.7 - 180 days afterthe ‘niial entry into

MODE 4 after performing a SG.inspection.
Retained nofification required prior to
operation for special conditions related to
implementation of voltage based rapaur
criteria for Unit 2.

Definitions SG Terminology (TS 1.1)

TS 1.1 does not address SG Program issues.

TS 5.5.8, TS Bases, Steam;Generator

Program procedures - Includes Steam

Generator Program terminology applicable
only to SGs.

4,12

Additional License Conditions
{Amendment 133 for Unit 1, and 125
for Unit 2)

Imposed a voltage based repair criteria primary -

to secondary leakage rmm of 1.42 gauons per
nute )

‘Deleted for Unit 1. N
‘Incorporated into specvﬁcabon TS 5.5.8 for

Unit 2.

4.13
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The SG tubes in pressunzed water reactors have a number of important safety
functions. Steam generator tubes are an’integral part of the reactor coolant
pressure boundary (RCPB) and, as such, are relied upon to maintain the primary
system's pressure and inventory. As part of the RCPB, the SG tubes are unique
in that they act as a heat transfer surface between the primary and secondary
systems to remove heat from the primary system. in addition, the SG tubes also
isolate the radioactive ﬂssxon products in the pnmary coolant from the secondary
system. .

Steam generator tube integrity is necessary in order to satisfy the tubing’s safety
functions. : Maintaining tube integrity ensures that the tubes are capable of
performing their intended safety functions consistent with the plant’s licensing
basns mcludmg applicable regu!atory requirements.

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

The criteria governmg structural integrity of SG tubes were developed in the
1970s and assumed uniform tube wall thinning. This led to the establishment of
a through wall SG tube repair criteria (e.g., 40 percent) that was incorporated into
Prairie Island Nuclear Generating Plant's Technical Specifications and has been
applied, in the absence of other repair criteria, to all forms of SG tube
degradation where sizing techniques are available. Since the basis of the
thr'ough wall depth criterion was 360° wastage, it is generally considered to be
conservative for other mechanisms of SG tube ‘degradation. The repair criterion
does not allow the ﬂex:bmty to manage different types of SG tube degradation.
This through wall criterion is used for all forms of degradation unless approval is
obtained for a more appropnate repair criterion that considers the structural
integrity implications of the given mechanism, e.g., voltage based repair at tube
support plates.

For the last several years, the industry, through the Electric Power Research
Institute (EPRI) Steam Generator Management Program (SGMP), has developed
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a genericapproach to'improving SG performance referred to as “Steam
Geherator Degradatidn Spécific 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 managmg SG
tube: integnty has several’ Importam beneﬁts These mclude

s A

& " improved scope and methods for SG mspectlon,

sy T Enly, €

‘. industry mcentave to oontmue to improve mspec'aon methods and

. deve!opment of plugging and repair cntena based on appropriate NDE
- ‘parameters.

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

Over the course of this effert the SGMP has developed a series of EPRI
guidelines that define the’ elements ofa successful SG Program These
guidelines mclude ’

» ‘EPRI 1003138, “Pressurized Water Reactor Steam Generator
* Examination Guideline.” (Reference 2),
e TR-107621, “Steam Generator lntegnty Assessment Guideline”
(Reference 3),
e TR-107620, “Steam Generator in- situ Pressure Test Gundelme
 (Reference 4),
o TR-104788, “PWR anary—to-Secondary Leak Guideline” (Reference
5),
¢ TR-105714, “Primary Water Chemustry Guideline” (Reference 6), and
e TR-102134, “Secondary Water Chemistry Guideline” (Reference 7).

These EPRI Gufdehnes along with NEI 97-06 {Reference 1), define the Steam
Generator Program, while outlining a comprehensive, performance based
approach to managing SG performance.

Revising the existing regulatory framework to accommodate degrédatlon specific
management is the most appropriate way to address the issues of regulatory
stability, resource expenditure, use of state-of-the-art inservice inspection
techniques, repair criteria, and enforceability.
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4.0

This License Amendment Request implements the new.regulatory framework .
and is consistent, to the extent practicable, with the Technical Specification Task
Force (T STF) Traveler 449

\ ‘, .l

In addmon the Nuclear Management Company. LLC wull be rep!acing the Unit 1
ongmal Waestinghouse Model.51 steam generators that have been in service
since commercial operation was-achieved in 1973, with steam generators
designed and fabricated by Framatome ANP. This replacement is scheduled to
occur during an outage in the Fall of 2004. The replacement steam generators
will utilize a different design than that in the Unit 2 steam generators, e.g.; . ..
thermally treated Alloy 630 vs. mill annealed Alioy 600. Thus the repair criteria,
repair methods, and inspection intervals for each unit will be different.

TECHNICAL ANALYSIS

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

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 greater
than those in TS 3.4.14 “RCS Operational LEAKAGE” plus the Ieakage rate
associated with a double-ended rupture of a single tube.

For design basis accidents such as main steam Iine break (MSLB). rod ejection,
and reactor coolant pump locked rotor, the SG tubes are assumed to retain their
structural integrity (i.e., they are assumed not to rupture).

The consequences of these design basis accidents are, in part, a function of the
radioactivity levels in the primary coolant and the accident primary to secondary
LEAKAGE rates. As a result, limits are included in the plant's technical
specifications for operational LEAKAGE and for DOSE EQUIVALENT 1-131 in
primary coolant to ensure that the plant is operated within its analyzed condition.

TSTF-449 broposes technicai eoeciﬁoaﬁm ‘changes that inciude a reduction in
the primary to secondary leakage to 150 gallons per day. PINGP’s current
Technical Specification 3.4.14 already limits primary to secondary leakage to 150
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4.1

4.2

- gallon.per-day.. Therefore the primary to secondary leakage limit does not need

to be changed as part of this proposed iicense amendment requesL

The technicai specrﬁcation changes proposed are in general a sigmf cant
improvement over current requirements. They replace an outdated prescriptive
technical specification with one that references Steam Generator Program
requirements that incorporate the latest knowledge of SG tube degradation
morphologies and the techniques deveioped to manage them.

The requrrements belng proposed are more effective in detecting SG degradation
and prescribing cotrective actions than required by current technical
specifications. As a result, these proposed changes will result in added
assurance that the SG tubes wrii periorm their functions and maintain their

iniegrity
RCS Operationai LEAKAGE Determined by Water Inventory Baiance

The proposed change adds a second Note to SR 3.4. 14 1 thai makes the water
inventory balance method not applicable to determining primary to secondary
LEAKAGE. This change is proposed because primary to secondary LEAKAGE
as low as 150 gallons per day through any one SG cannot be measured
accurately by an RCS water inventory balance. This change is necessary to
make the surveillance requirement appropriate for the LCO.

8G Tube integrity Verification

Current SR 3.4.14.2 requires verification of tube integrity in accordance with the
SG Tube Surveillance Program. This surveillance is no longer appropriate since
tube integrity is addressed through the addition of a new SG Tube Integrity
Specification, TS 3.4.19. Specification 3.4.14 now applies specifically to primary
to secondary LEAKAGE. Surveillance Requirement 3.4.14.2 has been changed
to verify the LCO requnremeni on primary to secondary LEAKAGE only. Steam
generator tube integrity is verified in accordance with a SR in the SG Tube
Integrity Specification, TS 3.4.19.-

The SG program and the EPRI PWR primary to secondary leak guidelines
(Reference 5) provide guidance on leak rate monitoring.

The proposed Surveillance Frequency of 72 hours is a reasonable interval to

trend primary to secondary LEAKAGE and recognizes the importance of early
leakage detection in the prevention of accidents.
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4.3 Frequency of Verification of SG Tube lntegrtty v g
g PSSt g .

The current technical spemﬁcattons contam prescnptwe inspection intervals
which depend on the condition 6f the tubes:as determined by the last SG
inspection. The tube condition is classified into one of three categories based on
the number of tubes found degraded and defective. The minimum inspection
interval is no less than 12:and no more than 24 months unless the resulits of two
consecutive inspections are in the best category (no additional degradation), and
then the interval can be extended to 40 months. - Additionally, unscheduled -
inspections are required if specific conditions such as exceeding pnmary to
secondary leakage rates, seismic events, loss-of-coolant acccdents main steam
line breaks orfeedwater line breaks occur.

The Surveillance Frequency in the proposed Steam Generator Tube Integrity
specification is governed by the requirements in the Steam Generator Program
and specifically by References 2 and 3. The proposed Frequency is also
prescriptive, but has a stronger engineering basis than the existing technical
specification requirements. The interval is dependent on tubing material and
whether any active degradation is found. The interval is limited by existing and
potential degradation mechanisms and their anticipated growth rate. In addition,
a maximum inspection interva! is established in Specification 5.5.8.

Maximum interval for Unit 1 “
The Unit 1 replacement steam generators contam thermally treated Alloy
690 (690TT) tubing. Thus the maximum tnspectton interval requnrement in
Specification 5.5.8 for Unit 1 states

For the Unit 1 SGs, Inspect 100% of the tubes at sequentlal periods
of 144, 108, 72, and thereafter, 60 effective full power months
(EFPMs). The first sequential period shall be considered to begin
after the first inservice inspection of the SGs. In addition, inspect
50% of the tubes by the refueling outage nearest the midpoint of the
period and the remaining 50% by the refueling outage nearest the
end of the period. No SG shall operate for more than 72 effective

- full power months or three refueling outages (whichever is less)
without being mspected

Even though the maximum interval is longer than allowed by current
technical specifications, it is only applicable to SGs with advanced tubing
materials, and only if the SGs are free from active degradation. In
- addition, the interval must be supported by an evaluation that shows that
~ the performance criteria will continue to be met at the next SG inspection.
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- ..The proposed maximum inspection intervals are based on the historical
Ar.wperformance of advanced SG tubing materials. Reference 8 shows that

- ovicthe performance of 690TT is significantly better than the performance of

1_'}:

mill annealed Alloy 600 (600MA) tubing (the material used In the Unit 2 SG
tubing). Taken in total, the proposed inspection intervals provide a farger
margin of safety than the current requirements because they are based on
an engineering evaluation of the tubing condition and potential
degradation machanisms and growth rates, not only on the previous

- inspection results. As an added safety measure, the Steam Generator

Program requires a minimum sample size (currently 20 percent) at each

- ingpection that is significantly larger than that required by current technical

specifications (3 percent); thus providing added assurance that any
degradation within the SGs will be detected and accounted for in

-'~estab!ishing the mspectlon mterval

Max1mum interval for Unit 2.

- The Unit 2 steam generators contatn 600 MA tubmg Thus the maximum
inspectaon interval requurement in Specrﬂcataon 5.5.8 for Unit 2 states:

-For the unit 2 SGs, inspect 100% of the tubes at sequential periods
of 60 effective full power months. The first sequential period shall

- be considered to begin after the first inservice inspection of the
SGs. No SG shall operate for more than 24 effective full power
months or one refusling outage (whichever is less) without being
inspected. Each time a SG is inspected, all tubes within that SG -
which have had the F* or EF* criteria applied will be inspected in
the F* and EF”* regions of the roll expanded region. The region of

- these tubes below the F* and EF* regions may be excluded from
the inspection requnrements

Thls frequency for the Unit 2 steam generators is as restrictive as the
-current technical specxficatnon requ:rement

The completlon of the first in-service examination defines the periods that remain
fixed throughout the SG lifetime. For example, the periods for the Unit 1 steam
gensrators would end 144, 252, 324, 384, 444, etc effective full power months
after the first inservice inspection. The phrase “by the refueling outage nearest’
is intended to mean that it is acceptable for the inspections to occur before or
within 1 Y2 fuel cycle of the midpoint (or end) of a perlod

In summary, the proposed change is an improvement over the current technical
specifications. The current technical specifications base inspection intervals on
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4.4

the results of previous inspections; it does not require.an evaluation of expected
performance. The proposed technical specification uses information from
previous plant inspections as well as industry experience to evaluate the length
of time that the SGs can be operated and still provide reasonable assurance that
the performance criteria will be met at the next inspection. The actual interval is
the:shorter of the evaluation results and the requirements in Reference 3. The
proposed inspection intervals maximize the potential that improved techniques
and knowledge wﬂl be used sinoe better knowledge of SG conditions supports
longer interva!s T

SG Tube Sample Selection

The current techmcal specifications base tube selechon on SG condmons and
industry and plant experience. The minimum sample size is 3% of the tubes
times the number of SGs in the plant. The proposed change refers to the Steam
Generator Program degradation assessment guidance for sampling
requrrements The minimum sample snze is 20% of the tubes.

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

In general, the sample selection considerations required by the current technical
specifications and the requirements in the Steam Generator Program as
proposed by this change, are consistent, but the Steam Generator Program
provides more guidance on selection methodologies and incorporation of industry
experience and requires more extensive documentation of the results. Therefore
the sample selection method proposed by this change is more conservative than
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4.3

4.6

the current technical specification requirements. 'In- addition,-the minimum =
sample ‘size in the proposed requsrements ls larger He
SG lnspectlon Technlques : ve e B é:.. -

The surveillance requrrements broposed in the Steam Generator Tube tntegnty
specification requires that tube integrity be verified in accordance with the
requirements of the Steam Generator Program. The Steam Generator Program
uses the EPRI Steam Generator Examination Guidelines (Reference 2) to
establish requrrements for qua!rfying NDE technlques

The Steam Generator Program requires the perfom1ance ofa degradatron :
assessment before every SG inspection and refers utilities to EPRI Steam
Generator Examination Guidelines (Reference 2) and EPRI Steam Generator
Integrity Assessment Guidelines (Reference 3) for guidance on its performance.
The degradation assessment will identify current and potential new degradation
locations and mechanisms and NDE techniques that are effective in detecting
their existence.  Tube inspection techniques are chosen to reliably detect flaws
that might progress during an operating cycle beyond the limits defined by the
performance criteria.

The current technical specifications contain no requirements on NDE inspection
techniques. Therefore the proposed change isan rmprovement over the current
technical specuﬂcatrons

SG Inspectton Scope

The current technical specifications include a definition of inspection that
specifies the end points of the eddy current examination of each tube. The
required inspection is from the hot leg point of entry completely around the

U-bend to the top support of the cold leg. This definition Is overly prescriptive
and simplistic.

The provisions for steam generator tube inspections in proposed Technical
Specrﬁcatlon 5.5.8 states: :

Provisions for SG tube inspection. Penodrc SG fube inspectrons sha!l be
performed. ‘The number and portions of the tubes inspected and methods
~ of inspection shall be performed with the objective of detecting flaws of
any type (e.g., volumetric flaws, axial and circumferential cracks) that may
be present along the length of the tube, from the tube-to-tubesheet weld at
the tube inlet to the tube-to-tubesheet weld at the tube outlet, and that may
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=« lisatisfy the applicable tube repair criteria.- The tube-to-tubesheet weld is
2 «1-not part of the tube. In addition to meeting the requirements d.1, d.2, d.3,
-« and d.4 below; the inspection scope, inspection methods, and inspection
iriintervals shall be such as to ensure that SG tube integrity is maintained
until the next SG inspection. An assessment of degradation shall be
performed o determine the type and location of flaws to which the tubes -
may be susceptibleiand, based on this assessment, to determme which
. inspection methods need to be empioyed and at what iocations

The Steam Generator Program provides extensive gu:dance and a defined
process (the degradation assessment) for determining the extent of a tube
inspection. This guidance takes into account industry and plant specific history to
determine potential degradation mechanisms and the lfocation that they might
occur within the SG. " This information is used to define a performance based
tnspection scope targeted on plant specihc condltions and SG deS|gn

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

4.7 SG Performance Criteria

The proposed change adds the requwement for a parformance-based Steam
Generator Program to the Technical Specnﬁcations A performance-based
approach has the following attributes: '

. measurabie parameters,
¢ objective criteria to assess performance based on nsk-msnghts
» deterministic analysis and/or performance history, and
~ elicensee ﬂexabihty to determme how to meet established performance
criteria.

The performance criteria used for SGs are based on tube structural integrity,
accident induced leakage, and operational LEAKAGE. The structural integrity
and accident Induced leakage criteria were developed deterministically and are
consistent with the plant’s licensing basis. The operational LEAKAGE criterion
was based on providing added assurance against tube rupture at normal
operating and faulted conditions. The proposed structural integrity and accident
induced leakage performance criteria are new requirements. The performance
cntena are spemf ed in Specxf cation 55.8. The requurements and methodologies
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established to meet the performance criteria are documented in the Steam
Generator Program.* The current technical specifications contain only the
operational LEAKAGE criterion; therefore the proposed change Is more
restrictive than the current requrrements

The SG performance cntena idenhfy the standards against which performance is
to be measured.  Meeting the performance criteria provides reasonable
assurance that the SG tubing will remain capable of fulfilling its specific safety
function of mamtammg RCPB integrity throughout each operating cycle. -

The struotural integnty performance crrtenon in proposed Technical Specaﬂcatron
5 5. 8 is ‘

All insemce SG tubes shall retaln structural integnty 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 primary {o 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. In the assessment of tube integrity, those
loads that do significantly affect burst shall be determined and assessed in
combination with the loads due to primary to secondary pressure
differential using safety factors that are consistent with the licensing basis
design criteria.

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

Adjustments to include contributing loads are addressed in the applicable EPRI
Guidelines to ensure that the evaluated or tested conditions are at least as
severe as those expected durmg norma! operating conditions and Level D
accident events.

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. Future changes in design parameters
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such as plugging or sleeving levels, primary or secondary modifications, or Thot
will be‘assessed and included if significant.

The definition of normal 'steady state full power operation is important as it relates
to application of the:safety factor of three in the structural integrity performance
criterion. The criterion requires *;:.retaining a safety factor of 3.0 against burst
under normal steady.state full power operation primary to secondary pressure
differential...”.: The application of the safety factor of three to normal steady state
full power.operation is based on past NRC positions, accepted industry practice,
and the intent of the American Society of Mechanical Engineers Boiler and
Pressure Vessel (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 times the primary to secondary pressure
dﬁferenhal cntenon is measurable through the condition monitonng process :

[ .
v .Ql

The actual operatnonal 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
times the primary to secondary pressure differential limit for changes in these
parameters when necessary. Further guidance on this adjustment is provided in
Appendix M of the EPRI Steam Generator Integnty Assessment Guidelines
(Reference 3).

The accident induced leakage perfomiance criterion in proposed Technical
Specnﬁcation 5 5.8is:

The primary to secondary accident induced leakage rate for any
design basis accidents, other than an SG tube rupture, shall not
exceed the leakage rate assumed in the accident analysis in terms of
total leakage rate for all SGs and leakage rate for an individual SG.

" Leakage is not to exceed 1 gpm, except during the implementation of
steam generator repairs on Unit 2 utilizing the voitage-based repair
criteria. During the implementation of steam generator repairs on
Unit 2 utilizing the voltage-based repair criteria, the total calculated
primary to secondary side leakage from the faulted steam generator,

. under main steam line break conditions (outside containment and
upstream of the main steam isolation valves), will not exceed 1.42
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- gallons:per minute (based ona reactor coolant system temperature Q-

RES i of;578 F) i 8 e

T TAR o DI
Primary to secohdary LEAKAGE isa factor in the actwlty releases outside
containment resulting from a limiting design basis-accident. The potential dose
consequences from:primaryto secondary LEAKAGE during postulated design
basis accidents must not exceed the radiological limits imposed by 10 CFR Part
100 guidelines, or the radiological llmlls to control room personnel |mposed by
General Deslgn Cntenon (GDC) 19 . P

The safety analysos for an event resultmg in steam dlscharge to the atmosphere
assumes a 1 gpm primary to secondary LEAKAGE as an initial condition. Recent
experience with degradation mechanisms involving tube cracking has revealed
that leakage under accident conditions can exceed the level of operating leakage
by orders of magnitude. Therefore, a separate performance criterion was
established for accident induced leakage. The limit for accident induced leakage
is 1:gpm, except during the implementation of steam generator repairs on Unit 2
utilizing the voltage-based repair criteria. Note that utilizing the voltage based
repair criteria is not currently approved for the thermally treated 690 tubing
material in the Unit 1 replacement steam generators.

. The operational LEAKAGE performance criterion is specified in TS 3.4.14 and is

4.8

not changing.

Proposed Administrative Specification 5.5.8 contains the perl‘orrnance criteria
and is more restrictive than the current technical specifications. The current
technical specifications do not address the structural integrity and accident
lnduced leakage criteria.

SG Repalr Criteria

Reparr cnterla are those NDE measured parameters at or beyond which the tube

must be repaired or removed from service by plugging.

Tube repair criteria are established for each active degradation mechanism.
Tube repair criteria are either the standard through-wall depth-based criterion
(e.g., 40% through-wall) or through-wall depth based criteria for repair
techniques, or other Alternate Repair Criteria for the voltage-based repair limit.
The surveillance requirements of the proposed Steam Generator Integrity
Specification require that tubes that exceed approved tube repair criteria will be
plugged or repaired in accordance with approved methods. SG tubes
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4.9

experiéncing a damage form or mechanism for. which no depth sizing capability
exists are *repaired/plugged-on-detection” and their integrity should be assessed.
it cannot be guaranteed that every flaw will be detected with a given eddy current
technique and, therefore, it is possible that some flaws will not be detected during
an inspection. The Steam Generator Program was not violated if a flaw is
discovered and it is determined that this flaw would have met the repair criteria at
the time of the tast Inspectnon of the affected tube s

There are no technical changes berng made to the currently approved reparr
criteria for the Unit 2 steam generators. The criteria had to be reworded to fit the
new format for Specuf cation 5.5.8. :

The F* EF" and vottage based repair criteria that are ln the current technical
specifications are not approved for the thermally treated Alloy 690 tubing material
being used in the Unit 1 replacement steam generators. Hence the only-
applicable repair criterion for the Unit 1 SGs is a flaw with a depth equal to or
exceeding 40% of the nominal tube wall thickness. The repair criteria of 40%
nominal tube wall thickness is selected because it is a historically accepted value
and satisfies the mlmmum wall thlckness requrred by section NB-3324.1 of
Reference 11.

Exceeding Performance or Repatr Crlteria

The RCS Operational LEAKAGE and Steam Generator Tube Integrity
specifications require the licensee to monitor SG performance against
performance criten‘a in accordance with the Steam Generator Program.

During plant operation, monitoring is performed using the operational LEAKAGE
criterion. Exceeding that criterion will lead to a plant shutdown in accordance
with Technical Specification 3.4.14. 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
requrrement is unchanged from the curmrent technical specifications.

Also during plant operation an error or omission may be discovered that indicates
a fallure to implement a required plugging or repair during a previous SG
inspection. Under these circumstances, the actions required by Condition A in
the proposed Steam Generator Tube Integrity specification will be taken. If a
performance criterion has been exceeded, then a principal safety barrier has
been challenged and 10 CFR 50.72 (b) (3) (ii) (A) and 50.73 (a) (2) (ii) (A)
requires NRC notification and the submittal of a report containing the cause and
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corrective actions to prevent recurrence. The Steam Generator Program
additionally requires that the report contain information on the performance
criteria exceeded and the basis for the planned operatmg cycle. e

During MODES 5 and 6, the operahonal LEAKAGE criterion is not apphcab!e

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

The current techmcal spec:ﬁcations do not address achons required while
operating if it is discovered that the structural integrity or accident induced
leakage performance criteria or, a repair criterion are exceeded, so the proposed
change is more conservative than the current technical specifications.

i perfon'nance or repair criteria are exceeded while shutdown, the affected tubes
must be repaired or plugged. A report will be submitted to the NRC in
accordance with Technical Specification 5.6.7. The changes in the required
reports are discussed in Section 4.11 below.

4.10 SG Repair Methods

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

The purpose of a repair is typically to reestablish or replace the RCPB. The
proposed Steam Generator Tube Integrity surveillance requirements require that
tubes that satisfy the tube repair criteria be plugged or repaired in accordance
with the Steam Generator Program. Repair methods established in accordance
with the Steam Generator Program are listed in Technical Specification 5.5.8.

Steam generator tubes experiencing a damage form or mechanism for which no
depth sizing capability exists are “repaired/plugged-on-detection™ and their
integrity is assessed. This requirement is unchanged by the proposed Technical
Specifications.
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The proposed TS 5.5.8.f does not changs the approved sleeving repair method
for;Unit 2. This repair method has not been approved for the thermally treated
Alloy 690 tubing material being used in the Unit 1:replacement steam generators.
Hence thereare nd addmonal acceptable SG tube repair methods for the Umt 1
SGS”’ ':-\ A S C T T et M LI T

ceccesits o an e ’
Note that SG p!ug desrgns do not require NRC review and therefore plugging is
not considered a repair in the context of this requrrement

4.1 Reporting Requirements

The current (echmcal specrf ication TS 5.6.7 requires the following reporls
o  Areport listing the number of tubes plugged or repaired in each SG to
-+ 1+ be’'submitted within 15 days of the end of the inspection.
e«  Within 30 days of inspection which falls into Category C-3, a report
‘ shall be submitted describing the investigation into the cause and
e cotrective measures to prevent the degradation. -
’-(_"-‘ Crend A SG inspection results report to be submltted withm 90 days after the
e mspectron

The current techmcal specifications also require the following notification prior to
operations:
*  Results of inspection which fall into Category C-3.

The proposed change to Technical Specification 5.6.7 replaces the 15, 30, and
90 day inspection reports with one report required within 180 days. The
proposed report also contains more information than the current SG inspection
report. This provision expands the report to provide more substantrve
informatron to the NRC '

The guidance in NUREG-1022, Rev. 2, “Event Reporting Guidelines 10 CFR
50.72 and 50.73,” identifies serious SG tube degradation as an example of an
event or condition that results in the condition of the nuclear power plant,
including its principal safety barriers, being seriously degraded. Steam generator
tube degradation is considered serious if the tubing fails to meet structural
integrity and accident induced leakage performance criteria. Serious SG tube
degradation would be reportable in accordance with 10 CFR 50.72 (b) (3) (ii) (A)
and 50.73 (a) (2) (ii) (A) requiring NRC notification and the submittal of a report
contammg the cause and correctrve actions to prevent recurrence.
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The proposed reporting requirements are an improvement.as compared to those
required by the current iechnical specifications. The proposed reporting
requirements are more useful in identifying the degradation mechanisms and
determining their effects. -iIn‘the ,unlikely event that a performance criterion is not
met, NEI 97-06 (Reference 1) requires submitting additional information on the
root cause of the condition and an Operational Assessment estabushmg the :
basis for operating:during the next cycle..

The changes to the reporting requirements are performance based. .The new
requirements remove the burden of unnecessary reports being generated and
sent to the NRC, while ensuring that critical information related to problems and
signiﬁcant tube degradation Is reported more comptetety

4.12 SG Terminology

The proposed Steam Generator Tube lntegnty Specifcation Bases (TS B 3.4.19)
explain a number of terms that are important to the function of a Steam
Generator Program. The Technical Specification Bases are controlled by the
Technical Specification Bases Control Program, which appears in the -
Administrative Technical Specifications.

The terms are described below.

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

Primary to secondary LEAKAGE is a factor in the dose releases outsrde
containment resulting from a limiting design basis accident. The potential
primary to secondary leak rate during postulated design basis accidents must
not cause radiological dose consequences in excess of the 10 CFR Part 100
guidelines for offsite doses, or the GDC-19 requirements for control room
personnel, or other NRC approved hcensing bases. :

2. ThelLCO sectlon of the Steam Generator Tube tntegrtty Bases def ne the
term “burst” as .

The gross structurat failure of the tube wall. The condition typically
cotresponds to an unstable opening displacement (e.g., opening area
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increased in response to constant pressure) accompanied by ductile
(plastlc) tearing of the tube material at the ends of the degradatxon

Smce a burst definition is requrred for condmon momtonng, a deﬁnmon that -
can be analytically defined and is capable of being assessed via in situ and
laboratory testing is necessary. Furthermore, the definition must be consistent
with ASME Code requirements, and apply to most forms of tube degradation.

The definition developed for tube burst is consistent with the testimony of -
James Knight (Reference 9), and historical guidance of draft Regulatory
Guide 1.121 (Reference 10).. The definition of burst per these documents is in
relation to gross failure of the pressure boundary; e.g., “the degree of loading
required to burst or collapse.a tube wall is consistent with the design margins
in Section lil of the ASME Code.” Burst, or gross failure, according to the
Code would be mterpreted asa catastrophnc failure of the pressure boundary.

PR

The above def nitson of burst was chosen for a number of reasons

° The burst deﬂnituon supports f eId apphcatlon of the condmon 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 capabillity to provide an unlimited water supply, or the
- capability to maintain pressure under certain leakage scenarios, opening
area may be more a function of fluid reservoir rather than tube strength.
Additionally, in situ designs with bladders may not be reinforced. In certain
cases, the bladder may rupture when tearing or extension of the defect
has not occurred.. This condition may simply mean the opening of the
flanks of the defect was sufficient to permit extrusion of the bladder, and
that the actual, or true, burst pressure was not achieved during the test.
The burst definition addresses this issue. -

¢ The definition does not characterize local instability or “ligament pop-

through”, as a burst. The onset of ligament tearing need not coincide with
. the onset of a full burst. For example, an axial crack about 0.5" long with a
" "uniform depth at 98% of the tube wall would be expected to fail the

remaining ligament, (i.e., extend the crack tip in the radial direction) due to
deformation during pressunzation 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.
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3. The LCO section of Steam Generator Tube Integrity Bases define a SG tube
as, “...the entire length of the tube, including the tube wall and any repairs
made to it, between the tube-to-tubesheet' weld at the tube inlet and the tube-

< {o-fubesheet weld at the tube cutlet.: Thetube-to-tubesheet weld is not
considered part of the tube nor is the tegton "of tube below the F*.and EF*
distance.”

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

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

413 Addltional I.lcanse Condltions

Amendment 133 for Unit 1, and 125 for Umt 2, imposed the followmg license
condition. :

NMC will assure that during the implementation of steam generator repairs
utilizing the voltage-based repair criteria, the total calculated primary to
secondary side leakage from the fauited steam generator, under main -
steam line break conditions (outside containment and upstream of the
main steam isolation valves), will not exceed 1.42 gallons per minute
(based on a reactor coolant system temperature of 578 °F).

The voltage based repair criteria is not approved for the thermally treated Alloy
690 tubing material being used In the Unit 1 replacement steam generators.
Hence it is not included as a repair method for Unit 1 in Specification §.5.8, and
the above license condition is no longer applicable to Unit 1.

The voltage-based repair criteria primary to secondary leakage limit has been

incorporated into the leakage performance criterion for Unit 2 in Specification
5.5.8. Hence the above license condition is no longer necessary for Unit 2.
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The proposed changes wnll provide greater assurance of SG tube integrity than that
offered by the current technical specifications. The proposed requirements are
performance based and provide the flexibility to adopt new technology as it
matures. These changes are consistent with the guidance in NEI 97-06, “Steam
Generator Program Guidelines,” (Reference 1)..

Adopting the proposed changes will provrde added assurance that SG tubing will
remain capable of fulfilling its specific safety function of maintaining RCPB integrity.

5.0 REGULATORY ANALYSIS

!

51 No tH Consider in

The Nuclear Management Company, LLC has evaluated whether ornota
significant hazards consrderat;on is involved with the proposed amendment by
focusing on the three standards set forth in 10 CFR 50.92, “Issuance of
Amendment,” as discussed below. '

The change that is being evaluated below is the revision of Technical
Specifications that will:

]
®

Change the survelilance frequency of determmmg the pnmary to
secondary leakage from every 24 hours to 72 hours.

Add a new specification for steam generator tube integrity.
Replace the Steam Generator Tube Surveillance Program

- requirements with requirements for a Steam Generator Program. The

new program implements the guidance provided in the Nuclear Energy
Institute document NEI 97-06, “Steam Generator Program Guidelines”.
Modify the various steam generator tube inspection reporting
requirements to provude more information 180 days after initial entry
into MODE 4. .

Delete Additional chense Condrtrons related to voltage-based repair
criteria primary to secondary leakage limits.
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1. Do the ptoposed changes involve a significant increase in the probabimy or
consequencés of ﬁn accldent prevlously cvaluated? '

DR K.

et S ff;'Y‘«,_'

ReSDOHSG NO E —t T ¢ T “ 1 LSon
The" proposed change would: - ARG f
¢ Change the frequency of determimng the prlmary to secondary
Ieakage from every 24 hours to 72 hours.
» ' Add a'new requirement for steam generator tube integrity. "
‘s Replace the Steam Generator Tube Surveillance Program
‘requirements with requirements for a Steam Generator
~ Program. The new program implements the guidance provided
in the Nuclear Energy Institute document NEI 97-06 “Steam
o _'.Generator Program Guidelines”.
¢ Modify the various steam generator tube inspection reporting
‘ requrrements to provrde more informahon 180 days after initial
. entry 'into MODE 4.
» Delete Additional chense Conditions Telated to voltage-based
~ repalif criteria pnmary fo secondary leakage limits.

Determining the primary to secondary leakage is performed to assess one
of the steam generator performance criteria discussed in the Steam
Generator Program below. The frequency of performing that assessment
is not an accident imtrator nor can it affect the consequences of an
accident.

The new requirement for steam generator tube integrity is that the tube
integrity shall be maintained and all tubes that satisfy the tube repair
criteria are either repaired or plugged. Adding this requirement will not
change the operation of or modify any equipment in the plant other than
repairing or plugging steam generator tubes that met the defined repair
criteria. Reparring or pluggmg steam generator tubes will ensure that the
tubes remaining in service will meet the integrity requirements assumed in
the previously evaluated accidents. Thus this requirement will not
increase the probability or consequences of previously evaluated
accidents.

The new Steam Generator Program includes performance criteria that will
provide reasonable assurance that the steam generator tubing will retain
its required integrity. The performance criteria are based ontube
structural integnty and ieakage The tube structural integrity performance
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criteria will ensure that a tube does not birst due to-the primary to
secondary pressure difference. This 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 inthe f
unlikely.event of a design basis accident.: Thus the probability of a
previously evaluated accident is not increased.

The leakage performance criteria will ensure that the primary to secondary
leakage will not exceed the values assumed in the safety analysis. This
will ensure that the consequences of a prevrously evaluated accident are
not increased.

The Steam Generator Program includes repair criteria that provide a
reasonable assurance that the performance criteria will be met until the
next required tnspechon The Steam Generator Program also relies on.a
stronger engineering basis for determining the inspection frequency and
selecting the tubes to be inspected than the current steam generator tube
surveillance program. The repair criteria, inspection frequency, and tube
sample selection are all chosen so that the probability of an accident is not
increased. The repair criteria, inspection frequency, and tube sample
selection do not impact the evolution of an accident and therefore do not
impact consequences of aocidents.

Thus replacing the steam generator tube surveillance program with the
Steam Generator Program will not increase the probability or
consequences of an accident previously evaluated.

Steam generator tube inspection reports are an administrative
requirement, and do not affect the probability or consequences of an
accident. Thus modifying the requirements can not increase the
probability or consequences of an accident previously evaluated.

Deletion of the Additional License Conditions related to voltage-based
repair criteria primary to secondary leakage limits is an administrative
change. Thus it can not increase the probability or consequences of an
accident previously evaluated.

Therefore changing the frequency of determining the primary to secondary
leakage, adding a steam generator tube integrity requirement, replacing
the steam generator tube surveillance program with a Steam Generator
Program, modifying the steam generator tube inspection reporting

Page 29 of 37



Letter L—PI-03-089

{ su = requirements, and deleting the Additional License conditions related to
.. voltage-based repair criteria does not increase the probability or
consequences of an accident previously evaluated.

2. Do the proposed changes create the possibility of a new or different kind of
accident from any accident prevlously evaluated?

Response: No

The proposed change would

Change the frequency of detenmmng the primary to secondary
leakage from every 24 hours to 72 hours.

* Add a new requirement for steam generator tube lntegnty

¢ Replace the Steam Generator Tube Surveillance Program

< requirements with requirements for a Steam Generator
Program. The new program implements the guidance provided
in the Nuclear Energy Institute document NEI 97-06, “Steam

- Generator Program Guidelines”.

¢ Modify the various steam generator tube inspection reporting
requirements to provide more information 180 days after initial

- entryinto MODE 4.

- o Delete Additional License. Condrtrons related to voltage-based
 repair cnterra pnmary to secondary leakage limits.

The proposed changes do not mvo!ve a physqcal change to the plant nor
do they change the operation of the plant. Thus they cannot introduce a
new failure mode.

Therefore changing the frequency of determining the primary to secondary
leakage, adding a steam generator tube integrity requirement, replacing
the steam generator tube survelllance program with a Steam generator
Program, modifying the steam generator tube inspection reporting
requirements, and deleting the Additional License conditions related to
voltage-based repair criteria does not create the possibility of a new or
different kind of accident from any previously evaluated. :
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3. Does the propoud change lnvo!va a signiﬂcant reductionina margln of
safety? ,
b AR HIA L
RGSponse NO i I m ‘L;'-‘ .
The proposed change WOUM G i i
v -«!  Change the frequency of determmmg the primary to secondary
leakage from every 24 hours to 72 hours.
' "Add a new requirement for steam generator tube integrity.
s “Replace the Steam Generator Tube Surveillance Program
" -requirements with requirements for a Steam generator Program.
The new program implements the guidance provided in the
Nuclear Energy Institute document NEI 97-06, “Steam
Generator Program Guidelines”.
Modnfy the various steam generator tube inspection reporting
' requirements to provide more informahon 180 days after initial
’,’.‘."“_ v “entry infto MODE4, '
' o De!ete Additional License Conditions related to voltage-based
“ fepair Criteria primary to secondary leakage limits.

Detemuning the primary to secondary leakage is performed to assess one
of the steam generator performance criteria discussed in the Steam
Generator Program below. The frequency of performing the assessment
does not alter actual antegnty of the tubing, thus changmg it does not
|mpact the margm of safety

The new requirement for steam generator tube integrity is that the tube
integrity shall be maintained and all tubes that satisfy the tube repair
criteria are either repaired or plugged.” Adding this requirement will not
change the operation of or modify any equipment in the plant other than
repairing or plugging steam generator tubes that met the defined repair
criteria. Repairing or plugging steam generator tubes will ensure that the
tubes remaining in service will meet the integrity requirements assumed in
the previously evaluated accidents. Maintaining the integrity requirements
the steam generator tubes will maintain the margin of safety. Thus adding
this requ:rement will not significantly reduce the margin of safety.

The new Steam Generator Program includés performance criteria that will
provide reasonable assurance that the steam generator tubing will retain
its required integrity. The performance criteria are based on tube
structural integrity and leakage. The tube structural integrity performance

Page 31 of 37



Letter L~Pi-03-089

da

- aiiicchiteria will ensure that a tube does not burst due to the primary to

IR

- secondary pressure difference. The leakage performance criteria will
-ensure that the primary to secondary leakage will not exceed the values
-assumed in the safety analysis. The safety factors used in developing

these criteria are not bsing changed from those used to establish the
current tube repair and leakage limits. Thus the margin of safety is not
reduced

g o IR AT o B e ' -'!l"

The Steam Generator Program includes repair cntena that provrde ax

‘ reasonable assurance that the performance criteria will be met until the '

next required inspection. The safety factors used in developing these
repair criteria are not being changed from those used to establish the
current tube repair limits.

- The Steam Generator Program also relies on a stronger engineering basis
aoarn for determining the inspection frequency and selecting the tubes to be

. inspected than the current steam generator tube surveillance program.

+ The Inspection frequency and tube sample selection are all chosen so that

the margm of safety is not reduced.

Thus replacmg the Steam Generator Tube surveillance program with the
Steam Generator Program wsll not rnvolve a sigmﬁcant reductron in the
margin of safety. - Coe

Steam generator tube lnspectron reports are an administrative
requirement, and do not affect the margin of safety. Thus modlfymg the
requn'ements cannot reduce the margln of safety B

: Deletnon of the Additional License Condrtrons related to Voltage-besed

repair criteria primary to secondary leakage limits is an administrative
change. Thus it cannot reduce the margin of safety. -

Therefore changing the frequency of determining the primary to secondary
leakage, adding a steam generator tube integrity requirement, replacing
the steam generator tube surveillance program with a Steam Generator
Program, modifying the steam generator tube inspection reporting

.- requirements, and deleting the Additional License conditions related to

voltage-based repair criteria does not involve a significant reduction in a

" margin of safety.
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cma sapey s ot
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Thﬂ reguiatory requirsments appiicabie to SG tube integnty are the foiiowmg e

Lne i IR O N A

Section (b), Amencan Society of Mechanicat Engineers code
Section (c) Reactor coolant pressure boundary. (1) Components which are part
of the reactor coolant pressure boundary must meet the requirements for Class 1
components in Section il of the American Society of Mechanical Engineers Boiler
and Pressure Vessel Code, except as provided in paragraphs (c)(2), {cX3), and
(c)(4) of this saction.

The proposed changes and the Steam Generator Program requirements which
underlie them are in full compliance with the American Soclety of Mechanical
Engineers code..  The proposed technical specifications are more effective at
ensuring tube integrity and, therefore, compliance with the American Society of
Mechanical Engineers code .than the current techmcal spec:ﬁcatrons -

Q CFR §Q §5 Mgin;gngngg g_!g Each holder of a lrcense to operate a nuclear
power plant under 10 CFR 50.21(b) or 50.22 shall monitor the performance or

_condition of structures, systems,; or components, against licensee-established
goals, in a manner sufficient to provide reasonable assurance that such
structures, systems, and components, as defined in paragraph (b), are capable
of fulfilling their intended functions. Such goals shall be established
commensurate with safety and, where practical, take into account industry-wide
operating experience. When the performance or condition of a structure, system,
or component does not meet estabhshed goals, appropnate corrective action
shall be taken. ,

Under the Maintenance Rule, steam generators are classiﬁed as risk significant
components because they are relied on to remain functional during and after
design basis events. The performance criteria included in the proposed technical
specifications are used to demonstrate that the condition of the steam generators
“is being effectively controlled through the performance of appropriate preventive
maintenance” (Maintenance Rule, 10 CFR 50.65 paragraph (a)(2)). If the
performance criteria are not met, a root cause determination of appropriate depth
is done and the results evaluated to determine if goals should be established per
the Malntenance Rule, 10 CFR 50.65 paragraph (a)(t)

Nuciear Energy Institute document NEI 97-06 Steam Generator Program
Guidelines, and its referenced Electric Power Research Institute guidelines
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define a steam'generator program that provides the appropriate preventive
maintenance that meets the intent of the Maintenance Rule. Nuclear
Management and Resources Council, (NUMARC) 93-01, “Industry Guideline for
Monitoring the Effectiveness of Maintenance at Nuclear Power Plants,”
(Reference 13) offers guidance for implementing the Maintenance Rule should a
licensee elect to incorporate additional momtonng goals beyond the scope of
those docume?tted in NEI 97-06 !

e 2y L iy
NOTE: The Prame Island Nuc&ear Generatmg P!ant was designed and
constructed to comply with Northern States Power Company’s understanding of
the intent of the Atomic Energy Commission'General Design Criteria for Nuclear
Power Plant Construction Permits, as proposed on July 10, 1967. Hence the
following proposed 1967 Atomic Energy Commissaon General DeStgn Criteria are
dcscdssed -
t
EMHSST“A_{OWQ nergy ngm:ssuon Geng[g @sugn Cnterig 9-— Reactor
Coolant Pressure Boundary. The reactor coolant pressure boundary shall be
designed, and constructed so as to have an exceedingly low probability of gross
rupture or sngnifcant leakage throughout its design lifetime.”

The evaluation below concludes that the proposed changes will continue to
comply with this regulatory requirement.

Proposed 1967 Atomic Enerqy Commission General Design Criteria 33 —
Reactor Coolant Pressure Boundary Capability. The reactor coolant pressure
boundary shall be capable of accommodating without rupture, and with only
limited allowance for energy absorption through plastic deformation, the static
and dynamic loads imposed on any boundary component as a result of any
inadvertent and sudden release of energy to the coolant. As a design reference,
this sudden release shall be taken as that which would result from a sudden
reactivity insertion such as rod ejection (unless prevented by positive mechanical
means), rod dropout, or cold water addition.

The evaluation below concludes that the proposed changes will contmue to
comply with this regulatory requirement.

Proposed 1967 Atomic Energy Commlss»on General De&gn Criteria 36 —
Reactor Coolant Pressure Boundary Surveillance. Reactor coolant pressure
boundary components shalil have provisions for inspection, testing, and
surveillance by appropriate means to assess the structural and leaktight integrity
of the boundary components during service lifetime. For reactor vessel, a
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material surveillance program conformmg wnth ASTM-E-185o66 shallbe - 5
provided. r:: NS PR sl

The evaluation below concludes that the proposed changes will continue to
comply with this regulatory requirement.

gmg;_g_e_‘_ag._g_aﬁ deﬁne requurements for the reactor coolant pressure
boundary with respect to structural and leakage integrity. Steam generator tubing

_. and tube repairs constitule a major fraction of the reactor coolant pressure

boundary surface area. Steam generator tubing and associated repair

- techniques and components, such as plugs and sleeves, must be capable of

maintaining reactor coolant inventory and pressure. The Steam Generator

¢ Program required by the proposed technical specification establishes

performance criteria, repair criteria, repair methods, inspection intervals and the

'. methods necessary to meet them.. These requirements provide reasonable

assurance that tube integrity will be met in the interval between steam generator

iz inspections.” Thus the proposed changes will continue to comply with the

proposed General Design Criteria to which Prairie Nuclear Plant was designed
and constructed. N

5.3 Conclusions

6.0

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

ENVIRONMENTAL CONSIDERATION

A review has determined that the proposed change would change a requirement
- with respect to installation or use of a facility component iocated within the

restricted areas, as defined in 10 CFR 20, and would change an inspection or
surveillance requirement. However, the proposed amendment does not involve
(i) a significant hazards consideration, (ii) a significant change in the types or

* significant increase in the amounts of any effluent that may be released offsite, or

(iii) a significant increase in individual or cumulative occupational radiation
exposure. Accordingly, the proposed amendment meets the eligibility criterion for
categorical exclusion set forth in 10 CFR 51.22(c)(9). Therefore, pursuant to 10
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70

O N oo 0 >

10.

11.

12.

13.

CFR'51:22 (b), no environmental impact statement or environmental assessment
need beprepared in conheﬁhon wnth the proposed amendment. a4

o
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Proposed Technical Speciﬁcations, Bases, and Additional Condition Changes
(marked-up) :
(Addmons shaded, deletlons smkethrough)

e . “ . ;;1

Subject: Changes to Technical Specifications to Implement NEI 97-06,
“Steam Generator Program Guidelines”, and Inspection
Requirements Associated with the Unit 1 Replacement Steam
Generators

jix A Techni
(page numbers are as shown in exhibit B)

3.4.14-3
- 3.4.19-183.4.19-2
. 5.0-13 through 5.0-27
5.0-35 & 5.0-36
5.0-38 through 5.0-40

~ Appendix B, Additional Conditions

(page numbers are as shown in exhibit B)

Facility Operating License No. DPR-42 (Unit 1) B-1
Facility Operating License No. DPR-60 (Unit 2) B-1

Technical Specification Bases pages

(page numbers are as shown in exhibit B)

B 3.4.4-2
B 3.4.14-2
B34.144
B 3.4.14-7 through B 3.4.14-8
B 3.4.19-1 through B 3.4.19-8



RCS Operational LEAKAGE

34.14
SURVEILLANCE' REQUIREMENTS '
B R . SURVEILLANCE FREQUENCY
SR 34.14.1 : -NOTES
i Not required'to be performed until 12 hours
R aﬁer establishment of steady state operation.
E mmcabhm pﬂmm'tomndary
Verify RCS operational leakage within limits by 24 hours
performance of RCS water inventory balance.
SR 34.142 [~ | In-aecordance
mmquim! mhepn'&lmedunﬁl 12hours afler | with-the-Steasn
imen dmﬁxmmmwwvm' Generator
T e nena e il 2 5
Venfy ste&m—gener&tor—&&be—mtegﬂtm 72 hours
' Progremprimary to sooondary LEAKAGE is 163
than owequalto 150 gallons per day through any
e steam gmemtor
Prairie Island Unit 1 — Amendment No. 158
Units 1 and 2 34.14-3 Unit +2 — Amendment No. 149



SG Tube Integrity
34.19

A | RBACTOR ODOLANT SYSTEM (RCS)

34.19  « Steam Generator (SG) Tube

;,"3.4&19** T SGwbet

NEEN

RN m

Scpmaﬁmdﬂmmmanomfﬁrmsembe

.. REQUIRED ACTION COMPLETION

R Verify tube integrity of b days

Prairie Island Unit 1 — Amendment No.
Units 1 and 2 3.4.19-1 Unit 2 — Amendment No.



SG Tube Integrity
3.4:19

Y““"“"'m“

| B WBemMDIEi ! §~~~~

N —
. |B3 BcmMODES, . |B6houn

SR 34.19.1 Veufy SG mbe tnt@ity m aeeordmee with the

SR 34102 memmmﬂeﬂmmbe that satisfis

Prairie Island Unit 1 — Amendment No.
Units 1 and 2 34.19-2 Unit 2 — Amendment No.
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Steam Generator ( SG) -'Fabe—SuweHhaee-Program

mmm&wmmmm

g assessment mmmammwm
ntogefy and acsident tndoond leakage. Tho “as found” condtion.
j‘;mm‘mmmmmmmmmwmmmg
Hetermim ‘.r&omt&smmmmmmmqbyoﬂmmm

ormofmb& Cmdiﬁmmonitming

e o rpon it Y

bt wmmmmtymmw ariterion: All mmsamba

%llgxdad :in ﬂm dasign speciﬁeatinn} and design ﬁas:s accidents!
«m&mmmgam&mafmagmmmda
mal steady state full power operation primary -
[ ‘"‘dnﬁéxmﬁa!andasa@fhﬁorofuagmmmappﬁad
‘;thedesi@msisamidentpﬁmarymmdaryprmne :
differentials. Apmt from the above tequivernents, additional
mmmmmemmmam,m
pombination of accidents in accordance with the design and
ficensing basi&shan dsebemmmwdmmﬂt‘me

ssessment of e integrity, those loads that do significarly affs
: Mfshallbudeterminedandamedmwmbinaﬁon withthe

Prairie Island
Units 1 and 2

Unit 1 — Amendment No. 458
5.0-13 Unit 2 - Amendment No. 149



Programs and Manuals
5.5

smmmmmgem@mmm
pevidents, athiertan o SG-tube rupare, shall oot exceed the .«
leaknge eate gsstimed i tre ecoidens analysis in torms of wtal
leaicage czxe for &fl 808 and teakngt rate for an individual SG.

‘ hmmm&lmmmwmmm

mmmmﬁmmnf@wﬁ:mmmvalm).
madtﬁgﬁmpammum(hmedmammhm

El _Unit | steans generstor tubes found by inservioe inspection to
' k __iﬂawawiﬁzadcpﬂquaiworMmgm%ofme

Prairie Island Unit 1 — Amendment No. 158
Units 1 and 2 5.0-14 Unit 2 — Amendment No. 149
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Unit 2 — Amendment No.
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Prairie Island
Units 1 and 2
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Prairie Island Unit 1 — Amendment No. 458
Units 1 and 2 5.0-16 Unit 2 — Amendment No. 149
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Programs and Manuals

Unit 1 — Amendment No. 158
Unit 2 — Amendment No. 449

Prairie Island

5.0-17

Units 1 and 2
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Unit 1 — Amendment No. 158
Unit 2 - Amendment No. 149

Prairie Island
Units 1 and 2
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thxckness If sxémﬁcant general tube thinning occurs, this

i

enteﬂ&-wﬁt-beaimim s reduced to 40% wall penetratlon

',m mlied. It alsoThis-definitien does notapplytothe
portlon of the tube in the tubesheet below the F* pr EF%
distance provided the tube is not degraded (i.e., no indications
of cracks) within the F* or EF* dxstance—fe;—F—*—er—EF-*—tabes
EPheF‘dismwdnﬁnedasmeMw&mnmebnmof
the upper hardrof! transition toward the bottom of the
jul ‘Mﬁmbemcmsmaﬁwiydmnmdmhal 07
5 _' es (oot including eddy curvent uncestaingy). TheF*.
istance appHes to rofl expanded rogions below the midplane
fthemt. Thaﬁﬁimmdcﬁnedasmedmnw
from theboftom of tie upper bardrofl transition toward the
ttomm of the tubsesheet that has been conservatively
di mmdtebe 1.67 inches (ot incloding eddy corrent
o Lihaﬁi’*dmmagpﬁasmmﬁexpanded

fepetﬂmt-ibr-the pressure boundary regxon of any sleeve
With a depth equal to or ex 48 25% of the nominal

sleeve wall thlckness MW

Prairie Island
Units 1 and 2

Unit 1 — Amendment No. 158
5.0-20 Unit 2 — Amendment No. 149
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Prairie Island Unit 1 — Amendment No. 458
Units 1 and 2 5.0-21 Unit 2 — Amendment No. 149
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Unit 1 — Amendment No. 458
Unit 2 — Amendment No.

5.0-22

Prairie Island
Units 1 and 2
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i whese@ﬂiminm“nms oi‘ potential degradation is
+ attributed to predo sly axinfly oriented outside
diameter stress corrosion crackmg within the bounds of
the tube support plate with a bobbin voltage greater than

2 OVolts Emlmmdugradaﬁmisdﬁemdm 8

s g

fiv.-mthh indications of predominatel ‘gmﬂy oriented
outside diameter stress corrosion cracking degradation

with a bobbin voltage greater than the upper voltage

repair limit.
5.5 Programs and Manuals
55.8 Steam Generator (SG) Tube-Surveillanee-Program (continued)
Prairie Island Unit 1 — Amendment No. 458

Units 1 and 2 5.0-23 Unit 2 — Amendment No. 149
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i, . pected during If an unscheduled mxd-cycle
IENRETC IR IR mspectmn—rs—peé‘ermed the following mid-cycle repair
- limits apply instead of the limits in Specifications
SR +:5.5.8.8.24c).1-4(a)(b) and 5.5.8.c.2 (c).if sbov
The mid-cycle repalr limits are determined from the
following equations: ...,; .. T .

ey ogc \f ot

. VSL
1.0+NDE476;(

VmurL=

CL-—A!)

CL—-AI)

Vumere=Vumure-(V URL'Z-O)( oL

Where:
Vure = upper voltage repair limit
Vi = lower voltage repair limit

Vumure, = mid-cycle upper voltage repair limit based
on time into cycle

Vaere = mid-cycle lower voltage repair limit based
- on Vyype and time into_ cycle

At = length of time since last scheduled inspection
during which Vyry, and Vg, were implemented

Prairie Island Unit 1 — Amendment No. 158
Units 1 and 2 5.0-24 Unit 2 — Amendment No. 149
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5.5 Programs and Mahuals

5.5.8 Steam Generator (SG) Fube-Surveillanee-Program (continued)

he -

CL cycle length (time between two scheduled steam
et generator mspectnons) !

Hae pnunr e ot e

‘. R ‘V" -struCtural llmxt VOltage
o Gr = average growth rate per cycle length

'NDE =95 percent cumulative probability allowance for
nondestructive examination uncertainty
e viie., a value of 20 percent has been approved by
e - the NRC)

' Implementanon of these mid-cycle repair limits should
vi  Yfollow the same approach as described in Specifications

5. 5 8 E’z,(c) i d-4(a)—{b}and 558 Z{cj i above

Note The upper voltage repair limit is calculated accordmg to
the methodology in Genenc Letter 95 -05 as supplemented

we(%mmeﬂmaﬁﬂmmﬁu!mdm)mm
.Mpmmgmmmmmmmmmmm
A.ad@memhemtﬁmﬁemb@mmmdmmembemﬁmmd
tha maysaﬁs%ﬂzeappﬁmﬁhmbetmm ‘Tho tbe-to-mbesheet
weld is aﬁ’tlmmbe. lnaddiﬁnnmnmﬁngﬂmmnﬁanmtsdl

Prairie Island Unit 1 — Amendment No. 458
Units 1 and 2 5.0-25 Unit 2 - Amendment No. +49
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2. For the Unit § SOy, inspeos 100% of the tubes at soquential periods of
{mmmmmmmmmm The first
soquential poriod ¢hiafl be considered to begin after the first inservice
nspection of'the SUs. In eddition, tuspect $0%% of the tubes by the
et "‘,"mmmﬁmmmmemmmg

@;;«Fmthnlkntzm&mspem 100% of the tubes at sequential periods of
50 effective full power months. The first sequential period shafl be
congidered tobegin after the first tnservice in -of the 80s. Nog

8G shatl aperate far more than 24 effective full power months or one

‘m(ﬂi&mmm}wiﬂmbmw Bach

fﬁ -.*":f%

3,; ted, mmmms&mmmm

may be exc!nded ftom the inspection requirements.

8. If crack indications are found in any SG tube, then the next inspection
mm&ﬁﬁ&rmmmmmmmatmmem
V'msmummmmmnmmmmsarone
refucfing ontage (whichever is less). If definitive information such as
from examination of a gulied tube, dingnostic non-destructive testing,
mginnmgmlnationindmmﬁm“mck-ﬁkﬁndimmisnm

neth i ;mmmmmmmmamm

houn: "-_;mmwafsﬂmbmmmmmammm N
, b ,pﬁmﬁ&ﬂpmﬁmmmbep_,_, ng is not @ repair, - All
acoeptable tube repair methods are listed below.

Prairie Island Unit 1 - Amendment No. 458
Units 1 and 2 5.0-26 Unit 2 — Amendment No. 149
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1 SAMPLE-INSRECTION . 2™ SAMBRLEINSRECTION Q“WP-LE—}NSPEG}ION
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Prairie Island Unit 1 — Amendment No. 158
Units 1 and 2 5.0-35 Unit 2 — Amendment No. 149




Programs and Manuals
5.5

& o “ -
1o AT AE
"i i 1 P >
-~ f"’ ’ =
. - S &
: 1 R
Prairie Island
Units 1 and 2

Unit 1 — Amendment No. 158
5.0-36 Unit 2 — Amendment No. 449



5.6 Reporting Requirements (continued)

Reporting Requirements
5.6

Yo e

5.6.7 'Steam Generator Tube Inspection Report

LR P

Prairie Island
Units 1 and 2 5.0-38

Unit 1 - Amendment No. $58
Unit 2 — Amendment No. 149



Reporting Requirements
5.6

5p. For implementatioh of the voltage-based repair criteria to tube
support plate intersections, notlfy the NRC staff prior to returning
the steam generators to service should any of the following *
conditions arise:«:

fla. If estimated leakage”‘based on the projected end-of-cycle (or if
not practical, using the actual measured end-of-cycle) voltage
distribution exceeds the leak limit (determined from the:
licensing basis dose calculation for the postulated main
steamline break) for the next operating cycle.

Bb. If circumferential crack-like indications are detected at the

tube support plate mtersectlons

Y
If mdlcatlons are 1dent1ﬁed that extend beyond the confines of
the tube support plate.

S

44d. If indications are identified at the tube support plate
elevations that are attributable to primary water stress
corrosion cracking.

Ke. If the calculated conditional burst probability based on the
projected end-of-cycle (or if not practical, using the actual
measured end-of-cycle) voltage distribution exceeds 1E-02,
notify the NRC and provide an assessment of the safety
significance of the occurrence.

b @onmum_mbmmmmm wndaysmmeimnaienuymm

Prairie Island Unit 1 — Amendment No. 458
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Reporting Requirements
5.6

e
Qﬁmuwmmammmﬂﬁm@; by each
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Wi Unit 1

- APPENDIX B
- t ADDITIONAL CONDITIONS
-/ FACHATY’ TING LG 'NO. DPR4

Nuclear Management Company, LLC shafl comply with the following conditions on the schedules
noted below:

Amendment o implementation
Number Additional Condition " Date
128 1. NSP* will provide a licensed operator in the control room  Prior to Unit 2 entering

on an interim basis for the dedicated purpose of identifying '<"Mode 2
an earthquake which results in a decreasing safeguards
- cooling water bay level. This operator will be in addition to Completed — See

i the normal NSP administrative control room staffing Amendment No. 140
requirements and will be provided until License Condition 2
Is satisfied.
128 < 2. NSP* will submit dynamic finite element analyses ofthe  July 1, 1997, and
"+ intake canal banks by Uuly 1; 1997 for NRC review. By December 31, 1998,
"~ December 31, 1998, NSP will complete, as required, -as stated in Condition

-+ additional analyses or physical modifications which provide 2.
i+ the basis for extending the time for operator post-seismic -
+ cooling water load management and eliminating the Completed — See

-~ dedicated operator specified in License Condition 1. Amendment No. 140
i 128 3. Based on the results of License Condition 2, NSP* will - At the next USAR

‘revise the Updated Safety Analysis Report to incorporate update following
the changes into the plant design bases. These changes completion of

will be included in the next scheduted revision of the ~ Condition 2, but no
- Updated Safety Analysis Report following completion of later than June 1,
License Condition 2 activities. 1999.
130 4. Prairie Island will assure that heavy loads do not present  This is effective

a potential for damaging irradiated fuel through use of: 1)a  immediately upon
single-failure-proof crane with rigging and procedures which  Issuance of the
implement Prairie Island commitments to NUREG-0612; or -amendment.

2) spent fuel pool covers with their implementing plant

procedures for installation and use.

-

Y . 2 a
B : Twe ats - aTaVe ey il arn -
. ROt 2 Sae s 2 N
» (TR ]
noanaeato oA 4 . a

*Reference to NSP is maintained for historical purposes.

Amendment No. 463
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noted below:

Amendment
Number
120

120

120

122

oL cUnit2 SN

APPENDIX B
ADDITIONAL CONDITIONS

7T FACILITY OPERATING LICENSE NO. DPR-60
Nuclear Management Company, LLC shall comply with the fo"owing condmons onthe schedules

Y]

-
[ 3
1

. itional ition . O
1. NSP* will provide a licensed operator in the control room
on an interim basis for the dedicated purpose of identifying
an earthquake which results in a decreasing safeguards
cooling water bay level. This operator will be in addition to
the normal NSP administrative control room staffing
requirements and will be provided until Lwense Condition2is
satisfied. - =

2. NSP* will submit dynamic finite element analyses of the
intake canal banks by July 14,1997 for NRC review. By

December 31, 1998, NSP will complete, as required, il

additional analyses or physical modifications which provide .-
the basis for extending the time for operator post-seismic
cooling water load management and eliminating the
dedicated operator specified in License Condition 1.

3. Based on the results of License Condition 2, NSP* will
revise the Updated Safety Analysis Report to incorporate the
changes Into the plant design bases. These changes will be

- included in the next scheduled revision of the Updated

Safety Analysis Report following completlon of License
Condition 2 activities.

4. Prairie lsland will assure that heavy loads do not present
a potential for damaging irradiated fuel through use of: 1) a
single-failure-proof crane with rigging and procedures which
implement Prairie Island commitments to NUREG-0612; or
2) spent fuel pool covers with their implementing plant
procedures for installation and use.

implementation
Date

Prior to Unit 2 entering
Made 2

Completed —- See
Amendment No. 131

July 1,1997, and
Deoember31 1998, as
stated in Con_ditlon 2.

Completed — See
Amendment No. 131.

. At the USAR update

following completion of
Condition 2, but no later
than June 1, 1999.

This is effective |

~ immediately upon

issuance of the
amendment.

*Reference to NSP is maintained for historical purposes.

%

Amendment No. 344



BASES

RCS Loops - MODES 1.and 2
'B 3.4.4

5 H ‘:li I

APPLICABLE

SAFETY"

ANALYSES
(continued)

o AT ) it

forced flow rate, whxch is. represented by the number of lRCS loops
m semce -

[T

Both transxent and steady state analyses mclude the effect of ﬂow on
accident analyses for the plant have been performed assuming both"
RCS loops are'in operation. The majority of the plant safety analyses
are based on initial conditions at high core power or zero power. The
accident analyses that are most important to RCP operation are the
two pump coastdown, single pump locked rotor, misaligned rod, and
rod withdrawal events (Ref. 1).

The plant is designed to operate with both RCS loops in operation to
maintain DNBR within limits durmg all normal operations and
anticipated transients. By ensunng heat transfer in the nucleate
borlmg region, adequate heat transfer is provxded between the fuel
claddmg and the teactor coolant.

RCS Loops - MODES 1 and 2 satisfies Criterion 2 of 10 CFR
50. 36(c)(2)(u) .

LCO

The purpose of this LCO is to require an adequate forced flow rate
for core heat removal. Flow is represented by the number of RCPs in
opetation for removal of heat by the SGs. To meet safety analysis
acceptance criteria for DNB, two pumps are required at power.

An OPERABLE RCS loop consrsts of an OPERABLE RCP in
operation provrdmg forced ﬂow for heat transport and an

APPLICABIUITY

In MODES 1 and 2, the reactor is critical and thus has the potential
to produce maximum THERMAL POWER. Thus, to ensure that the

Prairie Island
Units 1 and 2

Unit 1 — Amendment No. 458
B3.4.4-2 Unit 2 — Amendment No. 449



RCS Operational LEAKAGE
B 34.14

BASES
APPLICABLE
ANALYSES

Except for primary to secondary LEAK AGE, the safety analyses
do not address operational LEAKAGE. However, other operational
LEAKAGE is related to the safety analyses for LOCA; the amount
of leakage can affect the probability of such an event. The safety
analysis for an event tesulting inf steam discharge'to the atmosphere

S o st 50 sanonapudiay e
tﬁm tha mmms asmmod in ﬂm safety

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

The USAR (Ref 2) analysm for SGTR assumes the plant has been
operating with a 5 gpm primary to secondary leak:rate for a period of
time sufficient to establish radionuclide equilibrium in the secondary
loop. Following the tube rupture, the initial primary to secondary
LEAKAGE gafety analysis on is relatively inconsequential

when compared to the mass transfer through the ruptured tube '

The SLB is more hrmtmg for site radiation releases. The safety
analysis for the SLB accident assumes 1 gpm (at 70°F) primary to
secondary LEAKAGE in one generator as an initial condition, The
dose consequences resulting from the SLB accident are well within
the limits defined in 10 CFR 100 or the staff approved hcensmg
basis (i. e, a small fraction of these lumts)

The RCS operational LEAKAGE satxsfies Criterion 2 of 10 CFR
50.36(c)2Xii).

Prairie Island
Units 1 and 2

Unit | — Amendment No. 158
B 34.14-2 Unit 2 - Amendment No. 149



RCS Operational LEAKAGE
B34.14

LCO vy .o c. Identified LEAKAGE (continued)

[N LN e -
P L Nt

~ with detection of unidentified LEAKAGE and is well within the
.. capability of the RCS Makeup System.., Identified leakage must
.bg gvaluated to assure that continued operation is safe,
Identified LEAKAGE includes LEAKAGE to the containment
from specifically known and located sources, but does not
-include pressure boundary LEAKAGE or controlled reactor
coolant pump (RCP) seal leakoff (a normal function not ... ...
- considered LEAKAGE). Violation of this LCO could result in
»continued degradatlon of a component or system. ‘

d. E mary to Seoondagg LEAKAGE through AnY One Steam
.. Generator (SG ,

. . 7 BRI SRR X

mmmm@mm”

" ; '_ 4 [ggl@g;(humgﬁ exp 020 50 deal ol o 150

Prairie Island Unit 1 — Amendment No. 158
Uhnits 1 and 2 B 3.4.14-4 Unit 2 — Amendment No. 149



RCS Operational LEAKAGE
B34.14

et

SR _34.14.1

Verifying RCS LEAKAGE to be within the LCO limits ensures the
integrity of the RCPB is maintained. Pressure boundary LEAKAGE
would at first appear as unidentified LEAKAGE and can only be
positively identified by inspection. It should be noted that
LEAKAGE past seals and gaskets is not pressure boundary
LEAKAGE. Unidentified LEAKAGE and identified LEAKAGE
are determmed by performance of an RCS water mventory balance.

o DAPRE e o .

The RCS water mventory balance must be met with the reactor at
steady state operating-condition-(stable RCS p =, temperature,
power level, equilibrium-xenon;pressurizer and 1 makeup tank levels,
makeup and letdown, and RCP seal injection and return ﬂows)'ﬁ

veillance s modified by two Notes, - Therefore-a-Note [ states is
aédeé-a-ﬂemg—that this SR is not required to be performed until
12 hours after establishing steady state operation. The 12 hour
allowance provides sufficient time to collect and process all
necessary data after stable plant conditions are estabhshed ﬁ&te 2

Steady state operation is required to perform a proper inventory
balance since calculations during maneuvering are not useful. For
RCS operational LEAKAGE determination by water inventory
balance, steady state is defined as stable RCS pressure, temperature,
power level, pressurizer and makeup tank levels, makeup and
letdown, and RCP seal injection and return flows.

An early wammg of pressure boundary LEAKAGE or umdentlﬁed
LEAKAGE is provided by monitoring containment atmosphere -
radioactivity. It should be noted that LEAKAGE past seals and
gaskets is not pressure boundary LEAKAGE. These leakage

Prairie Island
Units 1 and 2

Unit 1 — Amendment No. 158
B 34.14-7 Unit 2 — Amendment No. 149



BASES

RCS Operational LEAKAGE
B3.4.14

detection systems are specified in LCO 3 4 16, “RCS Leakage .
Detectlon Instrumentatlon P .

AL A S bt

T M . . A Y R T Y 1t ‘< i
Ry . v e

SURVEILLANCE

e TN LR i IR

SR 3 4 14 I (contmued)

The 24 hour Frequency is a reasonable interval to trend LEAKAGE
and recognizes the importance of early leakage detection in the
prevention of accidents.

SR 3.4.14.2

that ¢ LBAKAGE pafaunanmm‘itsioninthemmm
e ngmi&mﬁ. [ this SR is not met, compliance with
LCO!A 19, “Steam Genacator (SG) Tubs Integrity” should be

pealuated. TﬁalSﬂgaﬂmpuduylhnﬁwmmmdatmm

ferperature as desoribed in Reference 3. The operational I

‘mﬁmﬁﬁmﬁmEﬁmmﬁﬁmmmmcS& i
t practical4o-assign the LEAKAGE to an individual SG, all

memimymsmdﬂymmabemmuwly

d to be from ono SG.

ot

"aSMlanwixmodiﬁedbyaﬁmMmmmc o
rveiltls nv ixmmmdmbcpmfmdunﬁl 12 tiours after
pstablishine: L quRCSprimaryto

Prairie Island
Units 1 and 2

Unit 1 — Amendment No. 158
B34.14-8 Unit 2 — Amendment No. 149



RCS Operational LEAKAGE

B:34.14
{ tt 4,’\,\‘ ’}k‘
Sy [
3 3:’ N
R Yoo ITHE EE A ! .
s NE K o DN . . AR .
BASES T gy sy o bR TEy o - N

b

REFERENCES 1. AEC “General Design Criteria for Nuclear Power Plant
Construction Permits,” Criterion 16; issied for comment July
10 196_7 as referenced in USAR( Section 1.2,
%. USAR”Sectlon 145 ".‘:n“, -
{3 ,,,,, prm_m-mm& “Pmnmd ‘Water Reactor Primary-to-
4 NEI 97-06, “Sleam Genemmr ngram Gnmellngs g

e

AN

Prairie Island Unit'l — Amendment No. 358
Units 1 and 2 . B34.149 Unit 2 — Amendment No. 149



SG Tube Integrity
B 34.19

ﬁ 3:# RE&CTOR L COOLANT SYSTEM (RCS)

S" ‘\l\,"

93“‘13&1”0@53!@@@1@&,

' mymwmmmmm

angers. The 8 tabes have 8 oumber of iportant safety
finctions. Steamn generator tubes are an integral part of the reactor
poolan mMmM&;Mastmﬂdmm .

e seoond nxmasmomem&&nsemm
are mmmwmammmummm the

Steam genmmmg :ssubjwmavmay ofdegmdauon
mechanisms. Steam generator twbes may expericacombe
v,»),mmmmﬁmmmphmma.smhasmgc,mmg,
mtecgramilar attack, and etess corrosion cracking, along with other
mechs wﬂym lienomena euch as denting and wear. Theso

Bpec 7",.'mmmammmm texuires that 8
»qum anct tmpienmdm mmat s@ mbs

Prairie Island
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Unit 1 — Amendment No.
B 3.4.19-1 Unit 2 — Amendment No.



SG Tube Integrity
B34.19

3 “«f},[wmammmmansss. Memgcmsepannmm

G Coapoved o eanity

mmwmmmnmmuumm
bymcsumf or P 1.

ite (' HES RO

" The steam generator tube ruptore (SGTR) accident is the limiting
~ design basis event for 8O tubes and avoiding 8 SGTR is the basis
: w’ﬁn msmﬁmm. mmmmﬂmma

bouniting pines BAK mmmmm

(Fie analyses Qr design basis accidents and transients other than a

SGTR assume the SG tubes cetain their strustural imtegrity Gi.c., they

are assumod 0ot (o mupture.) The safity snalysis forap event

»».lim:;} mmmmmmm mpﬂm
ndary LEARKAGE Gom all steam generators (SGsjisone

mpwmﬁmmmmmmegaﬁmwmmamof

videmt indnoed conditions, except during the implementation of
! gmmtmanﬁmzuﬁmgmﬂdwm

" ,,L";aﬁemmrgmm mmgwa.u r: “RCS

Prairie Island Unit 1 — Amendment No.
Units 1 and 2 B 3.4.19-2 Unit 2 — Amendment No.



SG Tube Integrity
B34.19

ico . meﬂreqmms&mbemmtmmm. Th!spm'tim

gire -mmmwtmmsmemm

’i!‘ n l{ h ‘\'o

{n mummmufﬁﬁs%miﬁwmusasﬁmhemdeﬁmdasmemm
afthﬁm inelndingﬂwmmnandanympmmademn,

iteria, ﬁ@@p@fmcﬁm are defined tn Specification
?&m%ﬁﬁmﬁmm*mddmﬂmmmm
erIOTy '-'.'... m #i.1 -n::l-:' g

Prairie Island Unit 1 — Amendment No.
Units 1 and 2 B 3.4.19-3 Unit 2 — Amendment No.
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SG Tube Integrity
B 34.19

| (contimued)

There arc three SO performance criteria: etructural intogrity, accident
Iy '“~ IMMWW Paimmmaetmy
pae of these ;."!,:-: ‘ Oy |

afery ammmmmwmmm
ensures struotunsd integrity of the SG tubes ander ol antivipated
transicats mmmmﬁm Tube burst 5 defined
%mmmaf&emm The condition.
bypice is corresponds to an unstable opening displacement (e.g.,
bpenin m&mﬂfnmmmm R
secompanie ﬁgdﬁﬁﬁ!&@mmﬁmmma&mm
end n mdm Wmmmww
mm@mmﬁymmmmmm
rength for all ASME Code, Section [I1, Service Level A (normal
bperating mmmsmwa(mmmm
,.m.... trangionts included in the design epecification. This
includes eafety Sictors and applicable design basis loads based on
ASME Code, Seotion (I, Subsection NB (Ref 4)mdDmﬂ
 -4|{ gior mktztm 5) -

bthe MmsmammmemmMmmmm The

___tm@ﬁsm&ﬂmﬁmtmﬁummmduwnm

exceed those discussed in thie APPLICABLE SAFETY ANALYSES

* ahm Phe accident induced feakage rate inohudes any _
;;Wmsﬁngpmrmmemcmm

ry to seconda .LEAKAGE mdweddmngthe -
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SG Tube Integrity
B3.4.19

mmwmmmmmsmsm
' MODES 1,2, 3,and 4 In&and&,prmym

j'. axse ammvrmemmsam
ACTio mayaﬁtmﬁaremﬁmedop&tim,mdsnbmmaﬁected

0 Amam&i:mmmm@mmmmm
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-m;mmmmmmmmmmmm
Pr “An qumbysnu 192. Anavmﬁmofﬁlmbe |

I order 0 detezmi {Fa SG tubo et hould bsve been plugacd of
repaira ,mmm mmhaﬁmmbeeonmedm
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SG Tube Integrity
B34.19

3 _mwmmﬁwmmmmmm
mmmmmmmofamdwmmmm

Cmmm&?dmmmmmmmmmm
minioizing the risk of plant operation with e 8G tabe that mxy

not have tnbe inteprity.
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SG Tube Integrity
B 3.4.19

Progn j :).mmmfamem Cuidelines, |
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SG Tube Integrity
B34.19
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SG Tube Integrity
B34.19
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Exhibit C
Letter L-Pi-03-089

Revised Technical Specifications, Bases and Additional Condition Changes

Subject: Changes to Technical Specifications to Implement NEI 97-06,
“Steam Generator Program Guidelines”, and Inspection
Requirements Associated with the Unit 1 Replacement Steam
Generators

dix A Technical cificati age

3.4.14-3
3.4.19-1 & 3.4.19-2
5.0-13 through 5.0-22
5.0-30 & 5.0-31
5.0-38 & 5.0-39

ndix itional Condition
Facility Operating License No. DPR-42 (Unit 1) B-1
Facility Operating License No. DPR-60 (Unit 2) B-1
Technical ification B es
B3.44-2
B 3.4.14-2

B 3.4.14-4 through B 3.4.14-9
B 3.4.19-1 through B 3.4.19-10



RCS Operational LEAKAGE

SURVEILLANCE REQUIREMENTS

3.4.14

SURVEILLANCE

FREQUENCY

SR 3.4.14.1

NOTES

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

2. Not applicable to primary to secondary
LEAKAGE.

Verify RCS operational leakage within limits by
performance of RCS water inventory balance.

24 hours

SR 34.14.2

NOTE

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

Verify primary to secondary LEAKAGE is less
than or equal to 150 gallons per day through any
one steam generator.

72 hours

Prairie Island
Units 1 and 2

Unit 1 - Amendment No. 158
3.4.14-3 Unit 2 — Amendment No. 149




34 REACTOR COOLANT SYSTEM (RCS)

3.4.19 Steam Generator (SG) Tube Integrity

LCO 34.19

AND

SG tube integrity shall be maintained.

SG Tube Integrity
34.19

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

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

ACTIONS

NOTE

Separate Condition entry is allowed for each SG tube.

CONDITION REQUIRED ACTION COMPLETION
TIME
A. One or more SG tubes A.1  Verify tube integrity of the | 7 days
satisfying the tube repair affected tube(s) is
criteria and not plugged maintained until the next
or repaired in accordance inspection.
with the Steam Generator
Program. AND
A.2 Plug or repair the affected | Prior to entering

tube(s) in accordance with
the Steam Generator
Program.

MODE 4
following the next
refueling outage
or SG tube
inspection

Prairie Island
Units 1 and 2

Unit 1 — Amendment No.

3.4.19-1

Unit 2 — Amendment No.




SG Tube Integrity

3.4.19
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
B. Required Action and B.1 Bein MODE 3. 6 hours
associated Completion
Time of Condition A not | AND
met.
B.2 Bein MODES. 36 hours
OR
SG tube integrity not
maintained.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.4.19.1 Verify SG tube integrity in accordance with the
Steam Generator Program.

In accordance
with the Steam
Generator
Program

SR 3.4.19.2 Verify that each inspected SG tube that satisfies

Prior to entering

the tube repair criteria is plugged or repaired in MODE 4
accordance with the Steam Generator Program. following a SG
inspection
Prairie Island Unit 1 — Amendment No.

Units 1 and 2 3.4.19-2 Unit 2 — Amendment No.




Programs and Manuals
5.5

5.5 Programs and Mantials (continued).

5.5.8

Steam Generator (SG) Program

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

a.

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

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

1. Structural integrity performance criterion: All inservice SG tubes
shall retain structural integrity over the full range of normal
operating conditions (including startup, operation in the power
range, hot standby, and cooldown and all anticipated transients
included in the design specification) and design basis accidents.
This includes retaining a safety factor of 3.0 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. In the
assessment of tube integrity, those loads that do significantly affect
burst shall be determined and assessed in combination with the

Prairie Island
Units 1 and 2

Unit 1 — Amendment No. 158
5.0-13 Unit 2 — Amendment No. 149




Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.8

Steam Generator (SG) Program (continued)

loads due to primary to secondary pressure differential using safety
factors that are consistent with the licensing basis design criteria.

2. Accident induced leakage performance criterion: The primary to

secondary accident induced leakage rate for any design basis
accidents, other than a SG tube rupture, shall not exceed the leakage
rate assumed in the accident analysis in terms of total leakage rate
for all SGs and leakage rate for an individual SG. Leakage is not to
exceed 1 gpm, except during the implementation of steam generator
repairs on Unit 2 utilizing the voltage-based repair criteria. During
the implementation of steam generator repairs on Unit 2 utilizing
the voltage-based repair criteria, the total calculated primary to
secondary side leakage from the faulted steam generator, under
main steam line break conditions (outside containment and
upstream of the main steam isolation valves), will not exceed 1.42
gallons per minute (based on a reactor coolant system temperature
of 578°F).

The operational LEAKAGE performance criterion is specified in
LCO 3.4.14, “RCS Operational Leakage.”

c. Provisions for SG tube repair criteria:

1.

Unit 1 steam generator tubes found by inservice inspection to
contain flaws with a depth equal to or exceeding 40% of the
nominal tube wall thickness shall be plugged.

Unit 2 steam generator tubes that meet the following criteria shall
be plugged or repaired.

(a) Tubes found by inservice inspection containing flaws with
depth equal to or exceeding 50% of the nominal tube wall
thickness. If significant general tube thinning occurs, this
criterion is reduced to 40% wall penetration. This criterion
does not apply to tube support plate intersections for which

Prairie Island
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5.5.8

Steam Generator (SG) Program (continued)

(b)

()

the voltage-based repair criteria are being applied. It also
does not apply to the portion of the tube in the tubesheet
below the F* or EF* distance provided the tube is not
degraded (i.e., no indications of cracks) within the F* or EF*
distance. The F* distance is defined as the distance from the
bottom of the upper hardroll transition toward the bottom of
the tubesheet that has been conservatively determined to be
1.07 inches (not including eddy current uncertainty). The F*
distance applies to roll expanded regions below the midplane
of the tubesheet. The EF* distance is defined as the distance
from the bottom of the upper hardroll transition toward the
bottom of the tubesheet that has been conservatively
determined to be 1.67 inches (not including eddy current
uncertainty). The EF* distance applies to roll expanded
regions when the top of the additional roll expansion is 2.0
inches or greater down from the top of the tubesheet.

Tubes found by inservice inspection containing flaws in the
pressure boundary region of any sleeve with a depth equal to
or exceeding 25% of the nominal sleeve wall thickness.

Tubes found by inservice inspection that are experiencing
predominately axially oriented outside diameter stress
corrosion cracking confined within the thickness of the tube
support plates:

i with indications of potential degradation attributed to
predominantly axially oriented outside diameter stress
corrosion cracking within the bounds of the tube
support plate with bobbin voltage greater than 2.0 Volts
unless no degradation is detected with a rotating
pancake coil (or comparable examination technique)
inspection.
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5.5

5.5.8

Steam Generator (SG) Program (continued)

ii.

ii.

with indications of predominantly axially oriented
outside diameter stress corrosion cracking degradation
with a bobbin voltage greater than the upper voltage
repair limit.

inspected during an unscheduled mid-cycle inspection,
the following mid-cycle repair limits apply instead of
the limits in Specifications 5.5.8.c.2.(c).i and
5.5.8.c.2.(c).ii above. The mid-cycle repair limits are
determined from the following equations:

VSL

VMURL=

1.0+NDE+Gr(CL_At)

CL-At
Vuere=Vmurr-(Vuyre-2.0) ( )

CL
Where:

VurL = upper voltage repair limit
VirL = lower voltage repair limit

VmurL = mid-cycle upper voltage repair limit based
on time into cycle

Vmere = mid-cycle lower voltage repair limit based
on VyurL and time into cycle

At = length of time since last scheduled inspection
during which Vygp and Vg were implemented
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5.5.8

Steam Generator (SG) Program (continued)

CL = cycle length (time between two scheduled steam
generator inspections)

Vg1 = structural limit voltage
Gr = average growth rate per cycle length

NDE = 95 percent cumulative probability allowance for
nondestructive examination uncertainty
(1.e., a value of 20 percent has been approved by
the NRC)

Implementation of these mid-cycle repair limits should
follow the same approach as described in Specifications
5.5.8.c.2.(c).1 and 5.5.8.c.2.(c).ii above.

Note: The upper voltage repair limit is calculated according to
the methodology in Generic Letter 95-05 as supplemented.

Provisions for SG tube inspection. Periodic SG tube inspections shall
be performed. The number and portions of the tubes inspected and
methods of inspection shall be performed with the objective of
detecting flaws of any type (e.g., volumetric flaws, axial and
circumferential cracks) that may be present along the length of the
tube, from the tube-to-tubesheet weld at the tube inlet to the
tube-to-tubesheet weld at the tube outlet, and that may satisfy the
applicable tube repair criteria. The tube-to-tubesheet weld is not part
of the tube. In addition to meeting the requirements d.1, d.2, d.3, and
d.4 below, the inspection scope, inspection methods, and inspection
intervals shall be such as to ensure that SG tube integrity is maintained
until the next SG inspection. An assessment of degradation shall be
performed to determine the type and location of flaws to which the
tubes may be susceptible and, based on this assessment, to determine
which inspection methods need to be employed and at what locations.
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55.8 Steam Generator (SG) Program (continued)

1.

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

For the Unit 1 SGs, inspect 100% of the tubes at sequential periods
of 144, 108, 72, and thereafter, 60 effective full power months.
The first sequential period shall be considered to begin after the
first inservice inspection of the SGs. In addition, inspect 50% of
the tubes by the refueling outage nearest the midpoint of the period
and the remaining 50% by the refueling outage nearest the end of
the period. No SG shall operate for more than 72 effective full
power months or three refueling outages (whichever is less)
without being inspected.

For the Unit 2 SGs, inspect 100% of the tubes at sequential periods
of 60 effective full power months. The first sequential period shall
be considered to begin after the first inservice inspection of the
SGs. No SG shall operate for more than 24 effective full power
months or one refueling outage (whichever is less) without being
inspected. Each time a SG is inspected, all tubes within that SG
which have had the F* or EF* criteria applied will be inspected in
the F* and EF* regions of the roll expanded region. The region of
these tubes below the F* and EF* regions may be excluded from
the inspection requirements.

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

e. Provisions for monitoring operational primary to secondary LEAKAGE.
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5.5.8 Steam Generator (SG) Program (continued)

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

1. 'There are no approved SG tube repair methods for the Unit 1 SGs.

2. An approved SG tube repair method for the Unit 2 SGs is the use
of welded sleeves in accordance with the methods described in
CEN-629-P, Revision 03-P, "Repair of Westinghouse Series 44
and 51 Steam Generator Tubes Using Leak Tight Sleeves”.
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5.6 Reporting Requirements (continued)

5.6

5.6.7

Steam Generator Tube Inspection Report

a. For implementation of the voltage-based repair criteria to tube
support plate intersections, notify the NRC staff prior to returning
the steam generators to service should any of the following
conditions arise:

1.

If estimated leakage based on the projected end-of-cycle (or if
not practical, using the actual measured end-of-cycle) voltage
distribution exceeds the leak limit (determined from the
licensing basis dose calculation for the postulated main
steamline break) for the next operating cycle.

If circumferential crack-like indications are detected at the
tube support plate intersections.

If indications are identified that extend beyond the confines of
the tube support plate.

If indications are identified at the tube support plate
elevations that are attributable to primary water stress
corrosion cracking.

If the calculated conditional burst probability based on the
projected end-of-cycle (or if not practical, using the actual
measured end-of-cycle) voltage distribution exceeds 1E-02,
notify the NRC and provide an assessment of the safety
significance of the occurrence.

b. A report shall be submitted within 180 days after the initial entry into
MODE 4 following completion of an inspection performed in
accordance with the Specification 5.5.8, Steam Generator (SG)
Program. The report shall include:

1.

2.

The scope of inspections performed on each SG,

Active degradation mechanisms found,
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5.6 Reporting Requirements

5.6.7

Steam Generator Tube Inspection Report (continued)

3.

Nondestructive examination techniques utilized for each
degradation mechanism,

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

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

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

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

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

Repair method utilized and the number of tubes repaired by each
repair method. -
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APPENDIX B

ADDITIONAL CONDITIONS

Unit 2

FACILITY OPERATING LICENSE NO. DPR-60

Nuclear Management Company, LLC shall comply with the following conditions on the schedules

noted below:

Amendment
Number

120

120

120

122

Deleted

Additional Condition

1. NSP* will provide a licensed operator in the control room
on an interim basis for the dedicated purpose of identifying
an earthquake which results in a decreasing safeguards
cooling water bay level. This operator will be in addition to
the normal NSP administrative control room staffing
requirements and will be provided until License Condition 2 is
satisfied.

2. NSP* will submit dynamic finite element analyses of the
intake canal banks by July 1, 1997 for NRC review. By
December 31, 1998, NSP will complete, as required,
additional analyses or physical modifications which provide
the basis for extending the time for operator post-seismic
cooling water load management and eliminating the
dedicated operator specified in License Condition 1.

3. Based on the results of License Condition 2, NSP* will
revise the Updated Safety Analysis Report to incorporate the
changes into the plant design bases. These changes will be
included in the next scheduled revision of the Updated
Safety Analysis Report following completion of License
Condition 2 activities.

4, Prairie Island will assure that heavy loads do not present
a potential for damaging irradiated fuel through use of: 1) a
single-failure-proof crane with rigging and procedures which
implement Prairie Island commitments to NUREG-0612; or
2) spent fuel pool covers with their implementing plant
procedures for installation and use.

5. Deleted

*Reference to NSP is maintained for historical purposes.

B-1

Implementation
Date

Prior to Unit 2 entering
Mode 2

Completed — See
Amendment No. 131

July 1, 1997, and
December 31, 1998, as
stated in Condition 2.

Completed — See
Amendment No. 131.

At the USAR update
following completion of
Condition 2, but no later
than June 1, 1999.

This is effective
immediately upon
issuance of the
amendment.

Deleted
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BASES

: __,;RCS Loops - MODES 1 and 2
o B 3.4.4

APPLICABLE

SAFETY

ANALYSES
(continued)

forced flow rate, which is represented by the number of RCS loops
in service.

Both transient and steady state analyses include the effect of flow on
the departure from nucleate boiling ratio (DNBR). The transient and
accident analyses for the plant have been performed assuming both
RCS loops are in operation. The majority of the plant safety
analyses are based on initial conditions at high core power or zero
power. The accident analyses that are most important to RCP
operation are the two pump coastdown, single pump locked rotor,
misaligned rod, and rod withdrawal events (Ref. 1).

The plant is designed to operate with both RCS loops in operation to
maintain DNBR within limits during all normal operations and
anticipated transients. By ensuring heat transfer in the nucleate
boiling region, adequate heat transfer is provided between the fuel
cladding and the reactor coolant. .

RCS Loops - MODES 1 and 2 satisfies Criterion 2 of 10 CFR
50.36(c)(2)Gi).

LCO

The purpose of this LCO is to require an adequate forced flow rate
for core heat removal. Flow is represented by the number of RCPs
in operation for removal of heat by the SGs. To meet safety analysis
acceptance criteria for DNB, two pumps are required at power.

An OPERABLE RCS loop consists of an OPERABLE RCP in
operation providing forced flow for heat transport and an
OPERABLE SG.

APPLICABILITY

In MODES 1 and 2, the reactor is critical and thus has the potential
to produce maximum THERMAL POWER. Thus, to ensure that the
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RCS Operational LEAKAGE

B 34.14
BASES (continued)
APPLICABLE Except for primary to secondary LEAKAGE, the safety analyses
SAFETY do not address operational LEAKAGE. However, other operational
ANALYSES LEAKAGE is related to the safety analyses for LOCA; the amount

of leakage can affect the probability of such an event. The safety
analysis for an event resulting in steam discharge to the atmosphere
assumes that primary to secondary LEAKAGE from all steam
generators (SGs) is one gallon per minute or increase to one gallon
per minute as a result of accident induced conditions. The LCO
requirement to limit primary to secondary LEAKAGE through any
one SG to less than or equal to 150 gallons per day is significantly
less than the conditions assumed in the safety analysis.

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

The USAR (Ref. 2) analysis for SGTR assumes the plant has been
operating with a 5 gpm primary to secondary leak rate for a period of
time sufficient to establish radionuclide equilibrium in the secondary
loop. Following the tube rupture, the initial primary to secondary
LEAKAGE safety analysis assumption is relatively inconsequential |
when compared to the mass transfer through the ruptured tube.

The SLB is more limiting for site radiation releases. The safety
analysis for the SLLB accident assumes 1 gpm (at 70°F) primary to
secondary LEAKAGE in one generator as an initial condition. The
dose consequences resulting from the SLB accident are well within
the limits defined in 10 CFR 100 or the staff approved licensing
basis (i.e., a small fraction of these limits).

The RCS operational LEAKAGE satisfies Criterion 2 of 10 CFR
50.36(c)(2)(ii).
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RCS Operational LEAKAGE
B 3.4.14

LCO

Identified LEAKAGE (continued)

with detection of unidentified LEAKAGE and is well within the
capability of the RCS Makeup System. Identified leakage must
be evaluated to assure that continued operation is safe.
Identified LEAKAGE includes LEAKAGE to the containment
from specifically known and located sources, but does not
include pressure boundary LEAKAGE or controlled reactor
coolant pump (RCP) seal leakoff (a normal function not
considered LEAKAGE). Violation of this LCO could result in
continued degradation of a component or system.

Primary to Secondary LEAKAGE through Any One Steam
Generator (SG)

The limit of 150 gallons per day per SG is based on the
operational LEAKAGE performance criterion in NEI 97-06,
Steam Generator Program Guidelines (Ref. 4). The Steam
Generator Program operational LEAKAGE performance
criterion in NEI 97-06 states “The RCS operational primary to
secondary leakage through any one SG shall be limited to 150
gallons per day.” The limit is based on operating experience
with SG tube degradation mechanisms that result in tube
leakage. The operational leakage rate criterion in conjunction
with the implementation of the Steam Generator Program is an
effective measure for minimizing the frequency of steam
generator tube ruptures.
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BASES (continued)

RCS Operational LEAKAGE
B 34.14

APPLICABILITY

In MODES 1, 2, 3, and 4, the potential for RCPB LEAKAGE is
greatest when the RCS is pressurized.

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

LCO 3.4.15, “RCS Pressure Isolation Valve (PIV) Leakage,”
measures leakage through each individual PIV and can impact this
LCO. Of the two PIVs in series in each isolated line, leakage
measured through one PIV does not result in RCS LEAKAGE when
the other is leak tight. If both valves leak and result in a loss of mass
from the RCS, the loss must be included in the allowable identified
LEAKAGE.

ACTIONS

Al

Unidentified LEAKAGE in excess of the LCO limits must be
identified or reduced to within limits within 4 hours. This
Completion Time allows time to verify leakage rates and either
identify unidentified LEAKAGE or reduce LEAKAGE to within
limits before the reactor must be shut down. This action is necessary
to prevent further deterioration of the RCPB.

B.1,B.2.1, and B.2.2

If unidentified LEAKAGE cannot be identified or cannot be reduced
to within limits within 4 hours, the reactor must be brought to lower
pressure conditions to reduce the severity of the LEAKAGE and its
potential consequences. It should be noted that LEAKAGE past
seals, gaskets, and pressurizer safety valves seats is not pressure
boundary LEAKAGE. The reactor must be brought to MODE 3
within 6 hours. If the LEAKAGE source cannot be identified within
54 hours, then the reactor must be placed in MODE 5 within

84 hours. This action reduces the LEAKAGE and also reduces the
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RCS Operational LEAKAGE
B 3.4.14

ACTIONS

B.1,B.2.1, and B.2.2 (continued)

factors that tend to degrade the pressure boundary.

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

C.1,C.2.1,and C.2.2

If RCS identified LEAKAGE, other than pressure boundary leakage,
is not within limits, then the reactor must be placed in MODE 3
within 6 hours. In this condition, 14 hours are allowed to reduce the
identified leakage to within limits. If the identified LEAKAGE is not
within limits within this time, the reactor must be placed in MODE 5
within 44 hours.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions in an orderly
manner without challenging plant systems.

D.1 and D.2

If RCS pressure boundary LEAKAGE exists or if SG LEAKAGE
(150 gpd limit) is not within limits, the reactor must be placed in
MODE 3 within 6 hours and in MODE 5 within 36 hours.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions in an orderly
manner without challenging plant systems.
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RCS Operational LEAKAGE
B 3.4.14

BASES (continued)

SURVEILLANCE SR 3.4.14.1

REQUIREMENTS
Verifying RCS LEAKAGE to be within the LCO limits ensures the
integrity of the RCPB is maintained. Pressure boundary LEAKAGE
would at first appear as unidentified LEAKAGE and can only be
positively identified by inspection. It should be noted that
LEAKAGE past seals and gaskets is not pressure boundary
LEAKAGE. Unidentified LEAKAGE and identified LEAKAGE
are determined by performance of an RCS water inventory balance. |

The RCS water inventory balance must be met with the reactor at
steady state operating condition (stable RCS pressure, temperature,
power level, pressurizer and makeup tank levels, makeup and
letdown, and RCP seal injection and return flows). The Surveillance
is modified by two Notes. Note 1 states that this SR is not required
to be performed until 12 hours after establishing steady state
operation. The 12 hour allowance provides sufficient time to collect
and process all necessary data after stable plant conditions are
established. Note 2 states that this SR is not applicable to primary to
secondary LEAKAGE because LEAKAGE of 150 gallons per day
cannot be measured accurately by an RCS water inventory balance.

Steady state operation is required to perform a proper inventory
balance since calculations during maneuvering are not useful. For
RCS operational LEAKAGE determination by water inventory
balance, steady state is defined as stable RCS pressure, temperature,
power level, pressurizer and makeup tank levels, makeup and
letdown, and RCP seal injection and return flows.

An early warning of pressure boundary LEAKAGE or unidentified
LEAKAGE is provided by monitoring containment atmosphere
radioactivity. It should be noted that LEAKAGE past seals and
gaskets is not pressure boundary LEAKAGE. These leakage
detection systems are specified in LCO 3.4.16, “RCS Leakage
Detection Instrumentation.”

Prairie Island Unit 1 — Amendment No.
Units 1 and 2 B 3.4.14-7 Unit 2 — Amendment No.



BASES

RCS Operational LEAKAGE
B 3.4.14

SURVEILALNCE
REQUIREMENTS

SR 3.4.14.1 (continued)

The 24 hour Frequency is a reasonable interval to trend LEAKAGE
and recognizes the importance of early leakage detection in the
prevention of accidents.

SR 34.14.2

This SR verifies that primary to secondary LEAKAGE is less or
equal to 150 gallons per day through any one SG. Satisfying the
primary to secondary LEAKAGE limit ensures that the operational
LEAKAGE performance criterion in the Steam Generator Program
is met. If this SR is not met, compliance with LCO 3.4.19, “Steam
Generator Tube (SG) Integrity” should be evaluated. The

150 gallons per day limit is measured at room temperature as
described in Reference 3. The operational LEAKAGE rate limit
applies to LEAKAGE through any one SG. If it is not practical to
assign the LEAKAGE to an individual SG, all the primary to
secondary LEAKAGE should be conservatively assumed to be from
one SG.

The Surveillance is modified by a Note which states that the
Surveillance is not required to be performed until 12 hours after
establishment of steady state operation. For RCS primary to
secondary LEAKAGE determination, steady state is defined as
stable RCS pressure, temperature, power level, pressurizer and
makeup tank levels, makeup and letdown, and RCP seal injection
and return flows.

The Surveillance Frequency of 72 hours is a reasonable interval to
trend primary to secondary Leakage and recognizes the importance
of early leakage detection in the prevention of accidents. During
normal operation the primary to secondary LEAKAGE is
determined using continuous process radiation monitors or
radiochemical grab sampling.
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BASES (continued)

RCS Operational LEAKAGE
B 3.4.14

REFERENCES 1.

AEC “General Design Criteria for Nuclear Power Plant
Construction Permits,” Criterion 16, issued for comment July
10, 1967, as referenced in USAR, Section 1.2.

USAR, Section 14.5.

EPRI TR-104788, “Pressurized Water Reactor Primary-to-
Secondary Leak Guidelines.

NEI 97-06, “Steam Generator Program Guidelines.”
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SG Tube Integrity
B 3.4.19

B34 REACTOR COOLANT SYSTEM (RCS)

B 3.4.19 Steam Generator (SG) Tube Integrity

BASES

BACKGROUND

Steam generator (SG) tubes are small diameter, thin walled tubes
that carry primary coolant through the primary to secondary heat
exchangers. The SG tubes have a number of important safety
functions. Steam generator tubes are an integral part of the reactor
coolant pressure boundary (RCPB) and, as such, are relied on to
maintain the primary system’s pressure and inventory. The SG
tubes isolate the radioactive fission products in the primary coolant
from the secondary system. In addition, as part of the RCPB, the SG
tubes are unique in that they act as the heat transfer surface between
the primary and secondary systems to remove heat from the primary
system. This Specification addresses only the RCPB integrity
function of the SG. The SG heat removal function is addressed by
LCO 3.4.4, “RCS Loops - MODES 1 and 2,” LCO 3.4.5, “RCS
Loops - MODE 3,” LCO 3.4.6, “RCS Loops - MODE 4,” and LCO
3.4.7, “RCS Loops - MODE 5, Loops Filled.”

SG tube integrity means that the tubes are capable of performing
their intended RCPB safety function consistent with the licensing
basis, including applicable regulatory requirements.

Steam generator tubing is subject to a variety of degradation
mechanisms. Steam generator tubes may experience tube
degradation related to corrosion phenomena, such as wastage,
pitting, intergranular attack, and stress corrosion cracking, along
with other mechanically induced phenomena such as denting and
wear. These degradation mechanisms can impair tube integrity if
they are not managed effectively. The SG performance criteria are
used to manage SG tube degradation.
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BASES

SG Tube Integrity
B 3.4.19

BACKGROUND
(continued)

Specification 5.5.8, “Steam Generator (SG) Program,” requires that
a program be established and implemented to ensure that SG tube
integrity is maintained. Pursuant to Specification 5.5.8, tube
integrity is maintained when the SG performance criteria are met.
There are three SG performance criteria: structural integrity,
accident induced leakage, and operational LEAKAGE. The SG
performance criteria are described in Specification 5.5.8. Meeting
the SG performance criteria provides reasonable assurance of
maintaining tube integrity at normal and accident conditions.

The processes used to meet the SG performance criteria are defined
by the Steam Generator Program Guidelines (Ref. 1).

APPLICABLE
SAFETY
ANALYSES

The steam generator tube rupture (SGTR) accident is the limiting
design basis event for SG tubes and avoiding a SGTR is the basis
for this Specification. The analysis of a SGTR event assumes a
bounding primary to secondary LEAKAGE rate greater than the
operational LEAKAGE rate limits in LCO 3.4.14, “RCS Operational
LEAKAGE,” plus the leakage rate associated with a double-ended
rupture of a single tube.

The analysis for design basis accidents and transients other than a
SGTR assume the SG tubes retain their structural integrity (i.e., they
are assumed not to rupture.) The safety analysis for an event
resulting in steam discharge to the atmosphere assumes that primary
to secondary LEAKAGE from all steam generators (SGs) is one
gallon per minute or increases to one gallon per minute as a result of
accident induced conditions, except during the implementation of
steam generator repairs on Unit 2 utilizing the voltage-based repair
criteria. During the implementation of steam generator repairs on
Unit 2 utilizing the voltage-based repair criteria, the total calculated
primary to secondary side leakage from the faulted steam generator,
under main steam line break conditions (outside containment and
upstream of the main steam isolation valves), will not exceed
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BASES

SG Tube Integrity
B 3.4.19

APPLICABLE

SAFETY

ANALYSES
(continued)

1.42 gallons per minute (based on a reactor coolant system
temperature of 578°F). For accident analyses, that do not involve
fuel damage, the primary coolant activity level of DOSE
EQUIVALENT I-131 is assumed to be equal to or greater than the
LCO 3.4.17, “RCS Specific Activity,” limits. For accident analyses
that assume fuel damage, the primary coolant activity is a function
of the amount of activity released from the damaged fuel. The dose
consequences of these events are within the limits of GDC 19 (Ref.
2), 10 CFR 100 (Ref. 3), or the NRC approved licensing basis (e.g.,
a small fraction of these limits).

Steam generator tube integrity satisfies Criterion 2 of 10 CFR
50.36(c)(2)(ii).

LCO

The LCO requires that SG tube integrity be maintained. This
portion of the LCQ is meant to apply to all inservice tubes. It does
not apply to tubes that have been removed from service via
plugging. The LCO also requires that all SG tubes that satisfy the
repair criteria be plugged or repaired in accordance with the Steam
Generator Program.

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

integrity.

In the context of this Specification, a SG tube is defined as the entire
length of the tube, including the tube wall and any repairs made to it,
between the tube-to-tubesheet weld at the tube inlet and the tube-to-
tubesheet weld at the tube outlet. The tube-to-tubesheet weld is not
considered part of the tube, nor is the region of tube below the F*
and EF* distance.
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SG Tube Integrity
B 3.4.19

LCO
(continued)

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

There are three SG performance criteria: structural integrity,
accident induced leakage, and operational LEAKAGE. Failure to
meet any one of these criteria is considered failure to meet the LCO.
The structural integrity performance criterion provides a margin of
safety against tube burst under normal and accident conditions, and
ensures structural integrity of the SG tubes under all anticipated
transients included in the design specification. Tube burst is defined
as, “The gross structural failure of the tube wall. The condition
typically corresponds to an unstable opening displacement (e.g.,
opening area increased in response to constant pressure)
accompanied by ductile (plastic) tearing of the tube material at the
ends of the degradation.” Structural integrity requires that the
primary membrane stress intensity in a tube not exceed the yield
strength for all ASME Code, Section III, Service Level A (normal
operating conditions) and Service Level B (upset or abnormal
conditions) transients included in the design specification. This
includes safety factors and applicable design basis loads based on
ASME Code, Section III, Subsection NB (Ref. 4) and Draft
Regulatory Guide 1.121 (Ref. 5).

The accident induced leakage performance criterion ensures that the
primary to secondary LEAKAGE caused by a design basis accident,
other than a SGTR, is within the accident analysis assumptions.
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LCO
(continued)

The accident analysis assumes that accident induced leakage does
not exceed those discussed in the APPLICABLE SAFETY
ANALYSES section above. The accident induced leakage rate
includes any primary to secondary LEAKAGE existing prior to the
accident in addition to primary to secondary LEAKAGE induced
during the accident.

The operational LEAKAGE performance criterion provides an
observable indication of SG tube conditions during plant operation.
The limit on operational LEAKAGE is contained in LCO 3.4.14,
“RCS Operational LEAKAGE,” and limits primary to secondary
LEAKAGE through any one SG to 150 gallons per day. This limit
is based on the assumption that a single crack leaking this amount
would not propagate to a SGTR under the stress conditions of a
LOCA or a main steam line rupture. If this amount of LEAKAGE is
due to more than one crack, the cracks are very small, and the above
assumption is conservative.

APPLICABILITY

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

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

SG Tube Integrity
B 3.4.19

ACTIONS

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

A.land A.2

Condition A applies if it is discovered that one or more SG tubes
examined in an inservice inspection satisfy the tube repair criteria
but were not plugged or repaired in accordance with the Steam
Generator Program as required by SR 3.4.19.2. An evaluation of SG
tube integrity of the affected tube(s) must be made. Steam generator
tube integrity is based on meeting the SG performance criteria
described in the Steam Generator Program. The SG tube inspections
and assessments of degradation performed per Specification 5.5.8
include allowances for flaw growth between inspections while still
providing assurance that the SG performance criteria will continue to
be met. In order to determine if a SG tube that should have been
plugged or repaired has tube integrity, an evaluation must be
completed that demonstrates that the SG performance criteria will
continue to be met until the next SG inspection. The tube integrity
determination is based on the estimated condition of the tube at the
time the situation is discovered and the estimated growth of the
degradation prior to the next SG tube inspection. If it is determined
that tube integrity is not being maintained, Condition B applies.
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SG Tube Integrity
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ACTIONS

A.l and A.2 (continued)

A Completion Time of 7 days is sufficient to complete the
evaluation while minimizing the risk of plant operation with a SG
tube that may not have tube integrity.

If the evaluation determines that the affected tube(s) have tube
integrity, Required Action A.2 allows plant operation to continue
until the next refueling outage or SG inspection provided the
inspection interval continues to be supported by an operational
assessment that reflects the affected tube(s). However, the affected
tube(s) must be plugged or repaired prior to entering MODE 4
following the next refueling outage or SG inspection (which ever
occurs first). This Completion Time is acceptable since operation
until the next inspection is supported by the operational assessment.

B.1 and B.2

If the Required Actions and associated Completion Times of
Condition A are not met or if SG tube integrity is not being
maintained, the reactor must be brought to MODE 3 within 6 hours
and MODE 5 within 36 hours.

The allowed Completion Times are reasonable, based on operating
experience, to reach the desired plant conditions from full power
conditions in an orderly manner and without challenging plant
systems.
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BASES (continued)

SG Tube Integrity
B 3.4.19

SURVEILLANCE
REQUIREMENTS

SR 3.4.19.1

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

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

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

SR 3.4.19.1 (continued)

The Steam Generator Program defines the Frequency of SR 3.4.19.1.
The Frequency is determined by the operational assessment and
other limits in the SG examination guidelines (Ref. 6). The Steam
Generator Program uses information on existing degradations and
growth rates to determine an inspection Frequency that provides
reasonable assurance that the tubing will meet the SG performance
criteria at the next scheduled inspection. In addition, Specification
5.5.8 contains prescriptive requirements concerning inspection
intervals to provide added assurance that the SG performance criteria
will be met between scheduled inspections.

SR 3.4.19.2

During an SG inspection, any inspected tube that satisfies the Steam
Generator Program repair criteria is repaired or removed from
service by plugging. The SG tube inspections and assessments of
degradation performed per Specification 5.5.8 are intended to ensure
that tubes accepted for continued service satisfy the SG performance
criteria with allowance for error in the flaw size measurement and
for future flaw growth. In addition, the tube repair criteria, in
conjunction with other elements of the Steam Generator Program,
ensure that the SG performance criteria will continue to be met until
the next inspection of the subject tube(s). Reference 1 and
Reference 6 provide guidance for performing operational
assessments to verify that the tubes remaining in service will
continue to meet the SG performance criteria.
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SG Tube Integrity
B 3.4.19

BASES

SURVEILILIANCE SR 3.4.19.2 (continued)
REQUIREMENTS
Steam generator tube repairs are only performed using approved
repalr methods as described in the Steam Generator Program.
v .The Frequency of prlor to entermg MODE 4 following a SG
+ ::inspection ‘ensures that the Surveillance has been completed and all
tubes meeting the repair criteria are plugged or repaired prior to
. subjecting the SG tubes to significant pnmary to secondary pressure

w4 7w cdifferential.

| REFERENCES 1.  NEI 97-06, “Steam Generator Program Guidelines.”
2. 10 CFR 50 Appendix A, GDC 19.
3. 10 CFR 100.

4.  ASME Boiler and Pressure Vessel Code, Section 111,
Subsection NB.

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

6. EPRI 1003138, “Pressurized Water Reactor Steam Generator
Examination Guidelines.”
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Exhibit D
Letter L-Pi-03-089

PRAIRIE ISLAND NUCLEAR GENERATING PLANT

LIST OF COMMITMENTS

The following table identifies those actions committed to by Nuclear Management
Company, LLC in this document. Any other statements in this submittal are provided for
information purposes and are not considered to be commitments.

REGULATORY COMMITMENT DUE DATE

None
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