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LICENSE AMENDMENT-REQUEST (LAR) DATED October 3, 2003
CHANGES TO TECHNICAL SPECIFICATIONS TO IMPLEMENT NEI 97-06, STEAM
GENERATOR PROGRAM GUIDELINES, AND INSPECTION REQUIREMENTS
ASSOCIATED WITH T E UNiT REPLACEMENT STEAM GENERATORS

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

The proposed amendmnent would implement the ndustry guidance contained in Nuclear
Energy Institute document NEI 7-06, 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
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 associated 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 repaired In accordance with the Steam
Generator Program.
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3. Revising TS 5.5.8, Steam Generator (SG) Tube Surveillance Program," to
require a Steam Generator Program be established 'and implemented to ensure
thatSG 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 result
of the new tubing material in the Unit I 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 Tube
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 I and have
been ncorporated into specification TS 5.5.8 for Unit 2.

As discussed 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 a result, 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 consideration" 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, Mennesota 55089-9642
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NUCLEAR MANAGEMENT COMPANY, LLC

This license amendment request is similar to one requested by the Catawba Nuclear
Station In 2003.

Please address any comments or quet&ns regarding this LAR to Mr. H Oley Nelson at
1-651-388-1121.

I declare under penalty of perjury that the foregoing is true and accurate. Executed on
October3l,2003 ;

M. o~yoss v
ice President, i}airsand Nuclear Generating Plant

CC Regional Administrator, USNRC, Region ill
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 Additional Condition Changes
Exhibit D, List of Commitments

1717 Wakonade Drive East Welch, Minnesota 55089-9642
Telephone: 651.388.1121
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Subject: Changesto Tehncal Specifications to Implement NEI 97-06, "Steam
Generator Program Guidelines", and Inspection Requirements Associated
with the Unit 1 Replacement Seam Generators

1.0 DESCRIPTION

This letter is a request to amend the Operating Licenses DPR-42 and DPR-60 for
Prairie Island Nuclear Generating Plant (PINGP) Unit I and Unit 2 respectively.

The proposed change would revise Specification 3.4.14, URCS 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 I and have beeri incorporated into
Specification 5.5.8 for Unit 2.

2.0 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"- -i:

A new Note is added to SR 3.4.14.1 to indicate that this surveillance is not
applicable to primaryto secondary LEAKAGE.

Surveillance Requirement (SR) SR 3.4.14.2 is changed from verifying 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 changes are made to reflect the changes proposed to the Technical
Specifications.

* Add a Steam Generator Tube Integrity Specification

The proposed change adds a new Technical Specification TS 3.4.19 entitled
"Steam Generator (SG) Tube Integrity," and associated Bases. The proposed
Specification requires that SG tube ntegrity 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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* Sevise Technical Specification 5.6.7, "Steam Generator Tube Inspection
Report" ..

TVe proposed change to TS 5.6.7, "Steam Generator Tube Inspection
Report," provies the requirements foriand contents of the SG tube inspection
report. The reporting requirements are revised to require a report within 180
days of Inita entry Into MODE 4 following a SG Inspection.

* Revise the TS Bases for Specifications 3.4.4

The TS Bases for Specification 3.4.4, "RCS Loops - MODES I 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 requirements of Additional Conditions imposed by Amendment 133
for Unit 1 and 125 for Unit 2.

These conditions dealt with requirements associated with the vohage based
repair criteria. They are no longer applicable to Unit I and have been
Incorporated nto 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 License Amendment Request is similar to that submitted by Duke Energy
Corporation for the Catawba Nuclear Station, Units I and 2, in References 12, 14
&15.
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on~~~~~~~~~~~~~~ ~~~ co -ra 9- NV e . _^ ChM-, :, e S-
Condilon orRequirement: 2 Current Licensing Basis Proposed Cang e .u Tec4- ;c1In

Justifction-

Reactor Coolant System (RCS) Note states: Not required to be performed until RCS Operational LEAKAGE-TS new Note: 4.1
LEAKAGE determined by water 12 hours after establishment of steady state, new Note i g SR not appicable
Inventory balance (SR 3.4.14.1) operation. to iximar to secondary LEMCAGE.

-. .. . _ _ ' t -~~~~~~~~~~~~~~~~~~ 

SG Tube ntegrity 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 requiked to be
performed until 12 hours after establishing
steady state operations.

Frequency of verification of tube Up to 40 months depending on results of SG Tube Integrity TS 3.4.19 - Requires 4.3
integrity (TS 5.5.8.c) previous Inspection or special conditions. surveillance frequency in accordance with the

TS 5.5.8, Steam Generator Program.
Frequency Is dependent on tubing iterial[
and the previous inspection results and the
anticipated defect growth rate. ;

TS 5.5.8 - Establishes maxiun nspection
intervals. .-
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Cond or Requirement Current Licensing B s P s ed Chan 'Nchifa_

Tube sample selection (TS 5.5.8.b) Based on SG Category, industry experience, Steam Generator Program procedurs - 4.4
random selection, existing indications, and Dependent on a pre-outage evaluation of
results of the initial sample set - 3% times the actual degradation locations and
number of SGs at the plant as a minimum. mechanisms, and operating experience -

currently 20% of all tubes as a minimum.
Inspection techniques Not specified. SG Tube Integrity- SR 3.4.19.1 tequbes that 4.5

tube Integrity be vified n accordance with
the Steam Generator Program.

Steam Generator Program and iplementing
procedures:

* Establishes requirements for
quaifin Non-destructive
Examination (NDE) techniques.

* Requires use of qualified techniques
in SG Inspections.

* Requkes a pe-outage evaluation of
potential tube degradation
morphologies and locations and an
identification of NDE techniques

.____________________________ ._______________________.___________ capable of finding the degradation. hedegadation
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-Condiion or Requrmen - A Current Ucensingf Basit P :ange X Tochical

Inspection Scope (TS 5.5.8.d.1(h)) Hot leg point of entry completely around the U- Steam Generator Program procedures 4.6
bend to the top support of the cold leg. Inspection scope Is defoied by the

degradation assessment that considers
existing and potential de&ation
morphologies and localions. Explicitly
requires consideration of the entire length of
tube from tube-sheet weld to tube-sheet

s ~~~~~~~~~~~~~weld . - .. ; . .. >

Performance criteria (TS 3.4.14 and Operational leakage < 150 gallons per day RCS Oper. LEAKAGE - No change 4.7
Additional Conditions for Operating through any one SG.
Lcense) Accident nduced leakage - During the SG Tube Integrity TS 3.4.19 - Requires that

implementation of steam generator repairs tube integrity be maintained.
utilizing the voltage-based repair criteria, the
total calculated primary to secondary side
leakage from the faulted steam generator, under TS 5.5.8 - Defines structural integrity and.,
main steam fine break conditions (outside enhances accident Induced leakage
containment and upstream of the main steam performance criteria. Provides provisions for
isolation valves), wil not exceed 1.42 gallons per condition monitoring assessment to verify
minute (based on a reactor coolant system compliance.
temperature of 5780F).

No criteria specified for structural Integrity or
accident induced leakage.
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Condton or Re m nt Current Ucensig Basis Propsed needs Tnia

Repair criteria (5.5.8.d) Plug or repair tubes with imperfections extending TS 5.5.8 - Criteria unchanged for Unit 2. 4.Z
250% through wall (40% for general thinning) For Unit 1, the only applicable criteria is flaws
and specific degradation limits for F, EF*, and a depth 40% of nominal tube wall
voltage based criteria. thickness

Failure to meet performance or repair Performance Criteria not defined. RCS Oper. LEAKAGE TS 3.4.i4 ahd8G 4.9
criteria (TS 3.4.14, and 5.5.8) Tube Integrity TS 3.4.19 -Cohtains prmary

to secondary LEAKAGE itd S tube
Primary to secondary LEAKAGE limit and integrity requirements and ACTIONS required
actions included In the TS. u f to meet performance crtria.

Plug or repair tubes exceeding repair criteria. SG Program TS 5.5.8 - Plug or repair tubes
exceeding repair criteria.

Repair methods (TS 5.5.8.d.3) Welded sleeving per Combustion Engineering TS 5.5.8 -Methods (except plugging) require 4.10
Nuclear, CEN-829-P Repair of Westinghouse Nuclear Regulator CommIssion (NRC),
Series 44 and 51 Steam Generator Tubes Using approval.
Leak Tight Sleeves". . _ No change for Unit 2.

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

Condition or R Requirement Curent U in Bropo d Chaei e Technical
L~~~~~q C . hSt U . ........ B :.:0o i:l Justfication

- subsecton
Reporting requirements (TS 5.6.7) Plugging and repair report required 15 days after Serious SG tube degradation (i.e., tub4 falls 4.11

each inservice inspection, 90 day report . to meet the structural integrity and acclidt
documenting inspection results, and 30 day 'Induced lea criteria) requires reporting in
report when the Inspection results fall into accordance with 10 CFR'5Oi72 airn50.73.
category C-3. - . . ,

TS 5.6.7 - 180 days aft.Cthe initialentry into
Notifications required prior to operation of MODE 4 after performing a SGinspection.
inspection results which fall into Category C-3, Retained notification required prior to
special conditions related to implementation of operation for special conditKins related to
voltage based repair criteria. implmentation of voltage based repair

-_____________________ 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, Stearn-Geierator 4.12
Program procedures - Includes Steam
Generator Program terminology applicable

____________________________ __________________________ only to SGs.
Additional License Conditions Imposed a voltage based repair criteria primary Deleted for Unit 1. 4.13
(Amendment 133 for Unit 1, and 125 to secondary leakage limit of 1.42 gallons per Incorporated irto specification TS 5.5.8 for
for Unit 2) . minute. Unit 2. _ _ __ ___ _
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-.1 , 'i '1: .' ' .1An

3.0 BACKGROUND . :

The SG tubes In pressurized water reactors have a numberlof 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
systern's pressure and inventory. As part of the RCPB, the SG tubes are unique
In that they act as a heat transfer surface between the primary and secondary
systems to remove heat from the primary system. In addition, the SG tubes also
isolate the radioactive fission products in the primary coolant from the secondary
system.

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

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

The criteria governing structural Integrity of SG tubes were developed in the
1970s and assumed uniform tube wall thinning. This led to the establishment of
a through wall SG tube repair criteria (e.g., 40 percent) that 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
through wall depth criterion was 3600 wastage, it is generally considered to be
conservative for other mechanisms of SG tube degradation. The repair criterion
does not allow the flexibility 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 appropriate repaircriterion 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 geneficbpproach to Improving SG performance referred to as "Steam
Geherator DWradatift Specific Management" (SGDSM). Under this approach,
different methods of inspection and different repair criteria may be developed for
different types of degradation. A degradation specific approach to managing SG
tube integrity has several'lmportanh benefits. These include:

; '% 4 A . -.,.

* improved scope and methods for SG inspection,

* industry incentive to continue to improve inspection methods, and

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

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

Over the course of this effort, the SGMP has developed a series of EPRI
guidelines that define theelements'of a successful SG Program. These
guidelines include:

* EPRI 1003138, "Pressurized Water Reactor Steam Generator
Examination Guideline." (Reference 2),

* TR-107621, "Steam Generator Integrity Assessment Guideline"
(Reference 3),

* TR-1 07620, "Steam Generator In-situ Pressure Test Guideline"
(Reference 4),

* TR-1 04788, "PWR Primary-to-Secondary Leak Guideline" (Reference
5),

* TR-105714, Primary Water Chemistry Guideline" (Reference 6), and
* TR-102134, "Secondary Water Chemistry Guideline" (Reference 7).

These EPRI Guidelines, 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 degradation specific
management is the most appropriate way to address the issues of regulatory
stability, resource expenditure, use of state-of-the-art inservice inspection
techniques, repair criteria, and enforceability.
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This License Amendment Request Implements thf new regulatory framework.
and is consistent, to the extent practicable, with the Technical Specification Task
Force (TSTF) Traveler 449.

In addition, the Nuclear Management Company, LLC will be replacing the Unit I
original Westinghouse 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.j
thermally treated Alloy 690 vs. mill annealed Alloy 600. Thus the repair criteria,
repair methods, and inspection intervals for each unit will be different.

4.0 TECHNICAL ANALYSIS

The proposed changes do not affect the design of the SGs, their method of
operation, or primary coolant chemistry-controls. The primary coolant activity
limit and its assumptions are not affected by the proposed changes to the
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 leakage rate
associated with a double-ended rupture of a single tube.

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

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 proposes technical specification changes that Include a reduction in
the primary to secondary leakage to 150 gallons per day. PNGP's current
Technical Specification 3.4.14 already limits primary to secondary leakage to 150
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galonper day.-. Thereoe the primary to secondary leakage limit does not need
to be changed as part of this proposed license amendment request

The technical specification changes proposed are in general a significant
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 developed to manage them.

The requirements being proposed are more effective in detecting SG degradation
and prescribing corrective actions than required by current technical
specifications. As a result, these proposed changes will result In added
assurance that the SG tubes will perform their functions and maintain their
Integrity.

4.1 RCS Operational LEAKAGE Determined by Water Inventory Balance

The proposed change adds a second Note to SR 3.4.14.1 that makes the water
inventory balance method not applicable to determining primary to secondary
LEAKAGE. This change is proposed because primary to secondary LEAKAGE
as low as 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.

4.2 SG 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 requirement 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 Vefatin ofSG Tube Integrity

The current technical specifications contain prescriptive 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 results of two
consecutive nspections 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 primary to
secondary leakage rates, seismic events, loss-of-coolant accidents, main steam
line breaks, or feedwater 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 nspection interval Is established in Specification 5.5.8.

Maximum Interval for Unit 1.
The Unit I replacement steam generators contain thermally treated Alloy
690 (690TT) tubing. Thus the maximum inspection interval requirement in
Specification 5.5.8 for Unit 1 states:

For the Unit I SGs, Inspect 100% of the tubes at sequential 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 inspected.

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 nspection Intervals are based on the historical
ff!; performnce of advanced SG tubing materials. Reference 8 shows that

thie ,performance of 690TT Is significantly better than the performance of
mill bbnealed Alloy 600 (600MA) tubing (the material used In the Unit 2 SG
tubing). Taken In total; the proposed Inspection intervals provide a larger
margin of safety than the current requirements because they are based on
an engineering evaluation of the tubing condition and potential -
degradation mechanisms and growth rates, not only on the previous
Inspection results. As an added safety measure, the Steam Generator
Program requires a minimum sample size (currently 20 percent) at each
Inspection 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
establishing the inspection interval.

Maximum nterval for Unit 2.
The Unit 2 steam generators contain 600 MA tubing. Thus the maximum
Inspection interval requirement in Specification 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 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.

This frequency for the Unit 2 steam generators is as restrictive as the
current technical specification requirement.

The completion 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
generators 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 i % fuel cycle of the midpoint (or end) of a period.

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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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.tlme 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 will be used since better knowledge of SG conditions supports
longer intervals..:

4.4 SG Tube Sample Selection

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

The Steam Generator Program requires the preparation of a degradation
assessment before every SG inspection. The degradation assessment is the key
document used for planning a SG inspection, where inspection plans and related
actions are determined, documented, and communicated prior to the outage.
The degradation assessment addresses the various reactor coolant pressure
boundary components within the SG (e.g., plugs, sleeves, tubes, and
components that support the 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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the current technical specification requirements. in addifon,-the minimum
sample-size In the'proposed requirements Is larger. ; !i;;,

II * . l;. , -%,

4.5 SG Inspection Techniques , c . .; ..

The surveillance requirements Proposed in the Steam Generator Tube Integrity
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 requirements for qualifying NDE techniques.

The Steam Generator Program requires the performance of a degradation
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 is an improvement over the current
technical specifications.

4.6 SG Inspection Scope

The current technical specifications include a definition of inspection that
specifies the end points of the eddy current examination of each tube. 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
Specification 5.5.8 states:

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
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i--6satisfy 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 nspection 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 locafions.

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

The proposed change Is an improvement over the current technical
specifications because it focuses the inspection effort on the areas of concern,
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 requirement for a performance-based Steam
Generator Program to the Technical Specifications. A performance-based
approach has the following attributes:

* measurable parameters,
* objective criteria to assess performance based on risk-insights,
* deterministic analysis and/or performance history, and

' licensee flexibility to determine how to meet established performance
criteria.

The performance criteria used for SGs are based on tube structural integrity,
accident induced leakage, and operational LEAKAGE. The structural integrity
and accident Induced leakage criteria were developed deterministically and are
consistent with the plant's licensing basis. The operational LEAKAGE criterion
was based on providing 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
criteria are specified in Specification 5.5.8. The requirements 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 requirements..

The SG performance criteria Identify the standards against which performance Is
to be measured.- Meeting the performance criteria provides reasonable
assurance that the SG tubing will remain capable of fulfilling Its specific safety
function of maintaining RCPB integrity throughout each operating cycle.

The structural Integrity performance criterion in proposed Technical Specification
5.5.8 is:

All nservice SG tubes shall retain structural ntegrity 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 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 during normal operating conditions and Level D
accident events.

Normal steady state full power operation is defined as the conditions existing
during MODE I 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 Tlot
will befassessed and Included if significant.

The definition of normal steadystate full power operation is important as it relates
to application of thesafety factor of three In the structural integrity performance
criterion. The criterion requires i".,.retainlng a safety factor of 3.0 against burst
under normal steady state fuHlpower 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
differential criterion is measurable through the condition monitoring process.

The actual operational parameters may differ between cycles. As a result of
changes to these parameters, reaching the differential pressure In the equipment
specification may not be possible during plant operations. Evaluating to the
pressure in the design or equipment specification in these cases would be an
unnecessary conservatism. Therefore, the definition allows adjustment of the 3
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 Integrity Assessment Guidelines
(Reference 3).

The accident induced leakage performance criterion in proposed Technical
Specification 5.5.8 is:

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 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
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gallons per minute (based on a reactor coolant system temperature
'-ofi578F).. .

i its r I ; ' *

Primary to secondary LEAKAGE is a factorin the activity releases:outside
containment resulting from a limitifg design basis accident. The potential dose
consequences fr primary-to stecondary LEAKAGE during postulated design
basis accidents must iot exceed the radiological limits imposed by 10 CFR Part
100 guidelines, or the radiological limits to control room personnel imposed by
General Design Criterion (GDC) 19.

The safety analysis for an event resulting in steam discharge to the atmosphere
assumes a I 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 replacement steam generators.

The operational LEAKAGE performance criterion is specified in TS 3.4.14 and is
not changing.

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

4.8 SG Repair Criteria

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

Tube repair criteria are established for each active degradation mechanism.
Tube repair criteria are either the standard through-wall depth-based criterion
(e.g., 40% through-wall) 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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experiencing a damage form or mechanism for. *hich no depth sizing capability
exists ari&repaired/pugged-on-detection" and their ntegrity should 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 Pfogram was not violated if a flaw is
discovered and t is determined that this flaw would have met the repair criteria at
the time of the last Inspection of the affected tube.

There are no technical changes being made to the currently approved repair
criteria for the Unit 2 steam generators. The criteria had to be reworded to fit the
new format for Specification 5.5.8.

The F*, EF*, and voltage based repair criteria that are In the current technical
specifications are not approved for the thermally treated Alloy 690 tubing material
being used in the Unit I replacement steam generators. Hence the only
applicable repair criterion for the Unit I SGs Is a flaw with a depth equal to or
exceeding 40%rof 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 minimum wall thickness required by section NB-3324.1 of
Reference II.

4.9 Exceeding Performance or Repair Criteria

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

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

Also during plant operation an error or omission may be discovered that indicates
a failure 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 operating cycle.

During MODES 5 and 6, the operational LEAKAGE criterion Is not applicable,
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. ff 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-technicalspecifications do not address actions required while
operating If it is discovered that the structural integrity or accident induced
leakage performance criteria or, a repair criterion are exceeded, so the proposed
change Is more conservative than the current technical specifications.

If performance or repair criteria are exceeded while shutdown, the affected tubes
must be repaired or plugged. A report will be submitted to the NRC In
accordance with Technical Specification 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 reestablish the RCS pressure
boundary integrity of SG tubes without removing the tube from service. Plugging
a SG tube Is not a repair.

The purpose of a repair is typically to reestablish or replace the RCPB. The
proposed Steam Generator Tube Integrity surveillance requirements 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 change the approved sleeving repair method
forlUnit 2.-tThis repair method has not been approved for the thermally treated
Alloy 690 ting material being used in the Unit I replacement steam generators.
1He-nce therere ndditional acceptable SG tube repair methods for the Unit 1

!. ' -t ' -I a * _'@i 

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

4.11 Reporting Requirements

The current technical specification TS 5.6.7 requires the following reports:
* A report listing the number of tubes plugged or repaired in each SG to

be'submitted within 15 days of the end of the inspection.
* Within 30 days of inspection which falls into Category C-3, a report

shall be submitted describing the investigation into the cause and
corrective measures to prevent the degradation.

: g iA SG inspection results report to be submitted within 90 days after the
inspection.

The current technical 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 substantive
information to the NRC.

The guidance in NUREG-1 022, Rev. 2, Event Reporting Guidelines 10 CFR
50.72 and 50.73," identifies serious SG tube degradation as an example of an
event or condition that results in the condition of the nuclear power plant,
including its principal safety barriers, being seriously degraded. Steam generator
tube degradation is considered serious If the tubing fails to meet 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
containing the cause and corrective actions to prevent recurrence.
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The proposed reporting requirements are an improvement-as compared to those
required by the current technical specifications. The proposed reporting
requirements are more useful in identifying the degradation mechanisms and
determining their effects. in the unlikely event that a performance criterion is not
met, NEI 97-06 (Reference 1) requires submitting additional information on the
root cause of the condition and an Operational Assessment establishing the < ' 
basis for operating during te 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 completely.

4.12 SG Terminology

The proposed Steam Generator Tube Integrity Specification 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 outside
containment resulting from a limiting design basis accident. The potential
primary to secondary leak rate during postulated design basis accidents must
not cause radiological dose consequences In excess of the 10 CFR Part 100
guidelines for offsite doses, or the GDC-1 9 requirements for control room
personnel, or other NRC approved licensing bases.

2. The LCO section of the Steam Generator Tube Integrity Bases define the
term burst" as:

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

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

The definition developed for tube burst is consistent with the testimony of ;
James Knight (Reference 9), and 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 iII of the ASME Code." Burst, or gross failure, according to the
Code would be interpreted as a catastrophic failure of the pressure boundary.

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

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

* The definition does not characterize local instability or ligament pop-
through", as a burst. The onset of ligament tearing need not coincide with
the onset of a full burst. For example, an axial crack about 0.5w long with a
uniform depth at 98% of the tube wall would be expected to fail the
remaining ligament, (i.e., extend the crack tip in the radial direction) due to
deformation during pressurization at a pressure below that required to
cause extension at the tips in the axial direction. Thus, this would
represent a leakage situation as opposed to a burst situation and a factor
of safety of three against crack extension in the axial direction may still be
demonstrated. Similar conditions have been observed for 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-totubesheef 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 tejion-of tube below the F* and EF*
distance." -.

'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 f there are
concerns in the area of the tube end, they will be addressed by NDE
techniques, if.possible, or by using other methods, if necessary.

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

4.13 Additional License Conditions

Amendment 133 for Unit 1 and 125 for Unit 2, Imposed the following 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 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 OF).

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 5.5.8, 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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tConcluslpn. ,-*. : .

The proposed changes will provide greater assurance of SG tube Integrity than that
offered by the current technical specifications. The proposed requirements are
performance based and provide the flexibility to adopt new technology as It
matures. These changes are consistent with the guidance in NEI 97-06, Steam
Generator Program Guidelines," (Reference 1).

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

5.0 REGULATORY ANALYSIS

5.1 No Slanificant Hazards Consideration

The Nuclear Managemnt Company, LLC has evaluated whether or not a
significant hazards consideration 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 surveillance frequency of determining the primary 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 provide more information 180 days after initial entry
Into MODE 4.

* Delete Additional License Conditions related to voltage-based repair
criteria primary to secondary leakage limits.
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1. Do the-p oposed changeslnvolve a significant Increase In the probability or
consequenc, of th accident previously evaluated?

Resfhse: No -

The'proposed changewould;
- * Change the freqency of deterining the primary to secondary

leakage from every 24 hours to 72 hours.
* Add a new requirement 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

Modify the various steam generator tube inspection reporting
requirements to provide more Information 180 days after initial
entry nto MODE 4. 

* Delete Additional License Conditions related to voltage-based
repair criteria primary to secondary leakage limits.

Determining the primary to secondary leakage is performed to assess one
of the steam generator perfo nance criteria discussed in the Steam
Generator Program below. The frequency of performing that assessment
is not an accident initiator, 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. 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. 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 on tube
structural integrity and leakage. The tube structural integrity performance
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criteria will ensure that a tube does not burst 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 inte 
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 previously 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 inspection. The Steam Generator Program also relies on a
stronger engineering 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 accidents.

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
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requirenents, 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 previwously evaluated?

Response: No

The proposed change would:
* Change the frequency of determining the primary to secondary

leakage from every 24 hours to 72 hours.
* Add a new requirement for steam generator tube ntegrity.
* Replace the Steam Generator Tube Surveillance Program
a 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
entry Into MODE 4.

* Delete Additional License Conditions related to voltage-based
repair criteria primary to secondary leakage limits.

The proposed changes do not involve a physical 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 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 create the possibility of a new or
different kind of accident from any previously evaluated.
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3. Does the proposed change Involve a significant reduction In a margin of
safety?

Response:No

The proposed change Would il-
o ft Change the frequency of determining the primary to secondary

leakage from every 24 hours to 72 hours.
- Add a new requirement 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 provie moore information 180 days after initial

entry l6to MODE 4.
. Delete Additional License Conditions related to votage-based

repair 'criteria primary to '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 the assessment
does not alter actual integrity of the tubing, thus changing it does not
impact the margin 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 requirement will not significantly reduce the margin of safety.

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 on tube
structural integrity and leakage. The tube structural integrity performance
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.. ,ttjterja wil,enre that a tube does not burst due to the primary to
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 being changed from those used to establish the
current tube repair and leakage limits. Thus the margin of safety is not
reduced.

The Steam Generator Program includes repair criteria that provide a
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.

Ad ' The Steam Generator Program also relies on a stronger engineering basis
H'vrt for determiningthe inspection frequency'and selecting the tubes to be

inspected than the current'steam generator tube surveillance program.
; The nspection frequency and tube sample selection are all chosen so that

the margin of safety is not reduced.

Thus replacing the Steam Generator Tube surveillance program with the
Steam Generator Program will not involve a significant reduction in the
margin of safety.

Steam generator tube inspection reports are an administrative
requirement, and do not affect the margin of safety. Thus modifying the
requirements cannot reduce the margin of safety.

Deletion of the Additional License Conditions related to voltage-based
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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5.2 ADD0lcabllfefReqat Roaulementrt ;;rX
.;,1 j[* -O o- t fj;i''.' s a,>jlI'w

The regulatoryrequirnents applicable to SG tube integrity are Ow following: -
10 CFR 50.5%. Codes and StOodards ..

Section (b), American Society of MechaniCal 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 I
components In Section III of the American Society of Mechanical Engineers Boiler
and Pressure Vessel Code, except as provided in paragraphs (c)(2), (c)(3), and
(c)(4) of this section.

The proposed changes and the Steam Generator Program requirements which
underlie them are in full compliance with the American Society 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 technical specifications.

10 CFR 50.65 Maintenance Rule - Each holder of a license to operate a nuclear
power plant under 10 CFR 50.21 (b) or 50.22 shall monitor the performance or
condition of structures, systems, or components, against licensee-established
goals, in a manner sufficient to provie reasonable assurance that such
structures, systems, and components, as defined In paragraph (b), are capable
of fulfilling their intended functions. Such goals shalt be established
commensurate with safety and, where practical, take into account Industry-wide
operating experience. When the performance or condition of a structure, system,
or component does not meet established goals, appropriate corrective action
shall be taken.

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 deternination of appropriate depth
is done and the results evaluated to determine if goals should be established per
the Maintenance Rule, 10 CFR 50.65 paragraph (a)(1).

Nuclear Energy Institute document NEI 97-06, Steam Generator Program
Guidelines, and its referenced Electric Power Research Institute guidelines
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define a steamgeneratoriprogram 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 mplementing the Maintenance Rule should a
licensee elect to incorporate additional monitoring goals beyond the scope of
those documehted in NEI 97-06.

I X, 1 

NOTE: The Prairie Island Nuclear Generating Plant 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 Commission General Design Criteria are
discussed.

Probosed 1967 Atomic Eneray Commission General Design Criterial - Reactor
Coolant Pressuke Boundary. The reactor coolant pressure boundary thall be
designed, and constructed so as to'have an exceedingly low probability of gross
rupture or significant leakage throughout its design lifetime.

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

Proposed 1967 Atomic EneEv 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 continue to
comply with this regulatory requirement.

ProDosed 1967 Atomic Enerav Commission General Design Criteria 36-
Reactor Coolant Pressure Boundary Surveillance. Reactor coolant pressure
boundary components shall 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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materil surveillance program conforming with ASTM-E-185-66 shall be I;
provided. .

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

Evaluation of Proposed 1967 Atomic Enerov Commission General Design
Criteria 9. 33. & 36, define requirements for the reactor coolant pressure
boundary.with respect to structural and leakage Integrity. Steam generator tubing
and tube repairs constitute a major fraction of the reactor coolant pressure
boundary surface area. Steam generator tubing and associated repair
techniques and components, such as plugs and sleeves, must be capable of
maintaining reactor coolant inventory and pressure. The Steam Generator

L-Program required by the proposed technical specification establishes
performance criteria, repair criteria, repair methods, Inspection Intervals and the
methods necessary to meet them.s-These requirements provide reasonable
assurance that tube integrity will be met In the Interval between steam generator

n -Inspections.? Thus the proposed changes will continue to comply with the
proposed General Design Criteria to which Prairie Nuclear Plant was designed
and constructed.

5.3 Conclusions

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.

6.0 ENVIRONMENTAL CONSIDERATION

A review has determined that the proposed change would change a requirement
with respect to installation or use of a facility component located within the
restricted areas, as defined in 1O 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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CFR 51.22 (b), no environmental impact statement or environmental assessment
need be prepared In conhodtion with the proposed amendment.
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Proposed Technical Specifications, Bases, and Additional Condition Changes
(marked-up)

(Additions shaded, deletions strikethrough)

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

Apoendix A Technical S2ecification oaaes
(page numbers are as shown In exhibit B)

3.4.14-3
3.4.19-1 & 3.4.19-2

5.0-13 through 5.0-27
5.0-35 & 5.0-36

5.0-38 through 5.040

Appendix B. Additional Conditions
(page numbers are as shown in exhibit B)

Facility Operating License No. DPR-42 (Unit 1)8-1
Facility Operating License No. DPR-60 (Unit 2) B-1

Technical Specification Bases vages
(page numbers are as shown in exhibit B)

B 3.4.4-2
B 3.4.14-2
B 3.4.14-4

B 3.4.14-7 through B 3.4.14-9
B 3.4.19-1 through B 3.4.19-9



RCS Operational LEAKAGE
3.4.14
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SG Tube Integrity
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5.5 Programs and Manuals (continued) -

5.5.8 Steam Generator (SG) Tubo Survoilinoc Program
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5.5 Programs and Manuals
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Steam GeRefater. (S-G) Tube wveillmee Pr-osfafn fee*4tinued)

,.s -- . .
L .r .5-, - ,,� ,, + + +o k

F -toottme to the distaune ffm tui- "~ua i Me. HOrurti
-1 . t. a . . . . .. . I

Hwanifion o~varm Me Seorrsm Of Me: FwOoeore Efat ass Seen
enserviy.':y detunfnined to be 1.07 inches (not including eddy

fegicn below the midpl mne of the tbesht.
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Programs and Manuals
5.5

go~ F* Tubop i a tube with deizr
I 

to of greeter than,40%, and not di
efaeking) within the Fk distame;

i, below the P distne, equal
Draded (i.e.. n idiestions of

(1) E* Distmo i the dis
X ." �, -

tmee ffeii� the bottom of the veoer-
\-/ ;

bAridroll trAition t boom ofthe tbesbeet that has 
beme weacwmivei5y determined to be 1.67 inehes (not including

kt* wweodhty). s r EF1* dihw api t el .e

regions when thc "o of-the additional foil xpanmion is-2.0
inches of gve te de" f m the t C * f th _ z ;e -t ubehe .

\~~~~ . . * _ . ': i V ,,1 ." .. . I _ t-"V _V V(in) Efl* Tube is a tue with degrdation, below the EF* distanee,
indi 4or g cra k ) i the nE dg sdAno(.e., 
iadeaiws ofw~a)mti the EFrv* di~stme- =X.W~ s

I - 4 ! _. rf A n v *- _ ^f_inc sBem m efie mor SnlAt oc B rfcrmmea Ub1kS aleFr
Jompleting the eorrespeding actions (plug O repair b slb v S g

all tubes exceeding the "iAF limit and all tubes containing
throuigh W all fraek!S oF clasify BS F* etr EF ub s r ired by
Tables 5.5.8 1 and 5.5.8 27.

3. Tube repair, afterfAp 1 1999, using Combustiont Engineerg
welded sloeveas hall be n a codancee ith the methods descrbe
ift he Rollowffig..

CEN 629 P, Revisio 03 P, "Repai of Westinghoue Series 11
and 51 Steam Generater Tubes Using Leak Tight Sleeves".

5.5 Programs and Manuals

'fr4*4 MMI 1- Il__

WOM "efiefflEOF i b" 1 i Me bUfVefHEkHee I-FOffffffi teeaftnuee)

4. Tub S Ort Plate Repair LiitA is used for the disposition of a
gleam ge.eaitor tube fr o i se erice that is exp riening
predominantly axilly oriente outside diameter strss cOrr osiEn
craeking confined within the thickness of the tube supp plates.
At tube suppOr plate intrsections, the repaif limit is based on
maintaining sweam genetr- ser.viceability as described below:

Prairie Island
Units 1 and 2
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Programs and Manuals
5.5

outside diameter ,.s croi ertcking witin the bounds
of the tb swppet pkte with bobbin "volges esq thef r-
equa te 2.0 Volts will allowed to rm i

(b) RSeAM gcrtr ubc,

attribted toeziafl oricue~ ouside
diameter stress corrosion cracking within the bounds of
the tube a bobbin voltage greater than
2.0 Volts wth degradation fh

"I t be srepaird or plugged, eewpt as noted in SpweifBeatie
2..0.4e bow. dXdwt 

(*
.jr . t. ^ .

MeOM RoeratOr tbeg. %4th Mte at tcntial
- - - I _ __ - - _ ! . A-

acgmamteo -dMOu e outrnoc axamwr. StreSS corrsio

bobbin Voltg gret than2.0 Vot but less tha or equal to
the We vhtge repair limait, may i in Service ie 
rFtatinjz nan&oke eil (or oPmaarable Kxamination thnieue)
__--o r * I__

mspettn aces not __teet _egra u_ on. teem generao

... :with indications of mu eiafly riamtd
outside diameter stress corrosion cracking degradation
with a bobbin voltage greater than the upper voltage
repair limit, will be plugged or repaired.

5.5 Programs and Manuals

5.5.8 Steam Generator (SG) Tube Surveillnee Program (continued)

Prairie Island
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Programs and Manuals
5.5

an unscheduled mid-cycle
inspectio spe , the following mid-cycle repair
limits apply instead of the limits in Specifications

.,5.5.8.c) i4 * (b) ad aob e
The mid-cycle repair limits are determined from the
following equations-,:

I *.*',. . ..,

VMURLO -

1.O +NDE+GCL-At
Where:-CL

VMLRL--VMURL-(VURL-2O (,CL -)

Whee- '''I .''... upper vo.g r rl

VuRL = upper voltage repair limit

VL = lower voltage repair limit' 

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

VM = mid-cycle lower voltage repair limit based
on ymuRL and time into cycle

At length of time since last scheduled inspection
during which VuRL and VLRL were implemented

Prairie Island Unit I - Amendment No. 4'58
Units 1 and 2 5.0-24 Unit 2 - Amendment No. 449



Programs and Manuals
5.5

..hl .x ' i S. : '! v[ ............................ lidt

5.5 Programs and Mahuals

5.5.8 Steam Generator (SG) Tube Srvogilac Proram (continued)
1:.

. CL'= cycle length (time between two scheduled steam-
u '':t':'y':' 'generator inspections)

i' ' B s truttural limit-Voltage

(Gr = average growth rate per cycle length

NDE 95 percent cumulative probability allowance for
nondestructive examination uncertainty

i(iae., a value of 20 percent has been approved by
the NRC)

Implementation of these mid-cycIe repair limits should
follow the same approach as d&scribed in Specifications
5.5.8 i dA(a, (b) and fTi4c4iiab&W(e).

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

W i~ii~ii~ W ni~o~hijemions .h ;bib
prf~inled b. umber and o Of the ts inpted admitho

As wff*bn ,our W.-. OCOMM -with the cdot fw Of

be preen dog th lth o04(fte wh.f~ O Ut moo4 boe
at OmCOW t to, i* WX04169MwVId at die tube eM andma 'e'tt4 thplil :ube reairsE crirer Theuo~ bohc
n~ a s tSMI~tOUW thorjk n4,

talbsuch, stam, tha 0Uibo tnwry i
elfl tS:wpeciia AnlieO

bp rtw do ie type a lo ano to Whih
erA bnd on ft to d o diM

lncbon neit be employe and at wbktloncs. 
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5.5

bupeg *8% ofta by tOi
UY u -=eto G mopohat odi - ad to reWnbzh
by the oinp arat Me ad of gm petit No SO

opse ti mom to 72 Az! owr xitsorthetr~~~~~~~~~~~~~~~o onesf s

o-bp(awer is less wthot being l"Upcufld

a, 90,fs Wspall tue Wthinow SO) whihav bad the-
Ora cmh fft - The egio oft tbe aedow t;O*F

If crak Inlfo r lawd h any S~th, thpean tenx np~

orecbSa kte thsu*s: ed hco

clin outge uhktvcris le4. f doflftivel hzbnta uha

theni It dt a ca I

pwi a0 crcksomte to ndctin nee aM bicte s

WI. --- 

E~sbaffsmWA Mtpmenu t en*a 

flafM mfthod ae listd brlo.
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Programs and Manuals
5.5

Tab5584ST-AA G........E SPC-IO

. .

1*_ _APE r ^wThT an& SAMPL i rv"0%%uT ; '-SAMPLE NSKT bON- 
_ _~~~~~~~~~~~~~~' _ _ _

Reut 4"I. - -- New .... AeRe4e
4. 4. U. 4. 4.

A minimum
of S Tubes
PeBG

NANe N/A NA . .I -. , . , - ._ ..

Repair Jefactivo tubo ~ ~ ~ ~ RveiNoeeN/Av NefAIA in pot aditin - _ _ _ _ _ ___

tubes in this S.G. .
akitonal 4S tubes .________-

. in hi S.G. ,4 .Perform action for
CrMolt epffrt

* % - *_Y rl- vs s^7^ I

Parform utionfor . A
G resault of firot

Ail ~ .G... afe t In~~~~~p~~~~t~ all _u~ in thi~i eape ____.__._.._.

S.G., Repair dfco.e e AL o -. roNeN/A
tubeo and inopeot NO G4 

4. .:- -- t. -6U O rM In d" r d" 0% L r . : r TI i
s 191sS |k1R ' ''

prelmpt notifiation to
!boffle a).q-T. 4= ' Iout

no olditOR S.G.
OfeG 

1'T3TT UU ._ iorr___f'OHO. ROORWE
t

,'f

, rou: OTS,, t t'-
camalm

I U. 4.

Additional S.G. iB N/A NA4
_Y-- V.". Yge "_ffi-

deewv Wb.
Weffiw^ . Y &WVYV

A I

53 1; 'W-hn t.o.- -fwm-
d N~ri" h

.e10

X=Mf-'n- Whrn AVIA 1tc~nm fWiinMfnr 4Q innnAti'fi 6urini? ShAS A~ifnoE

* V-l - - 2-v

STEA#M GENERA-TOR WUBE SLEEVE WSPEGCIION
-

t. I - - --- X-M
L, 

-
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Programs and Manuals
5.5______ ____ _____________ _______ 5.5 ........................

SeResut Ation Rcquircd I Aen-Requhrd
A iffiff G4 N" . .
of 089 f InpcSt all rGmining tube _e

TIbewSseeves sleeves in this S.G. nd pPlug or repir defe j d(3-) r ir cfeetive ale v tubes. - :-:

G4 Reform Sefti for C 3rukf first

C-4 Wntpeet all tube sleeveo i thici The edwe-&G. NO"e
S.G., inspect 20% of the tubs-, _ i__G_4_.;.
sleoves in the other S.G., and The et4er Porefoimatiofior C 2 reosult of firnt

plug or ep;aifr d .'' ' ,4. dap . e
tubeT the- . TS.n. .spet aube sleeve i e ..n.

s Gnd plug or "air d;e -
_ _ _~: _ _ , ub 

I1\% rY1-L £ n t ------^

.4 -
., . . 11

'c - -- !- -L: -- - A - -4� I-.--- - .,r+_L sst* _ t A .
-r -r

-.1 r
*-K 4 .*- , r -'-

* 44;~~~~~~~~t.'

'I

:I,;'

.V. .

e , . -
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Reporting Requirements
5.6

5.6 Reporting Requirements (continued)

5.6.7 Steam Generator Tube Inspection Report

1. Follwing eaeh inmrc npeetifn of tAmm generator tubes,4i
there are any tub"s requiing plugging er sleeving, the number oF
tubes plugged or sleeved in ech steam generator shall be reported
to the Gommisgion withi 15 days.

; hA rMIr1tA * i Ar th iM i h1* he

ineluded with the sutmary reprts of ASME Code Setion X
inspeetions submitted within 90 days of the end of eaeh refeling
Otage. Rsults of steam genemtef te in rv setions net
associatd with a refueling ouatage shall be submite ift90
days of the completion of the ispeetion. These reportsshl
inelude: () iumbe and exicnt of wbes ispected, (2) lcation and
pcret of wall hicMeos penettation for each idicatfio of an
imperfieetion, ad (3) identification of tubes plugged or sleeved.

3. Resut of steam Senrater tue ipections which fAll into Categer
C 3 equire notifieftion to the Commission prior to resumption of plant
operation, and rporting as a special rport to toh Commisvion within
30 days. This special epr shall pro'ide a deseription o
iavestigation eonduted to determine eause ofthe tube degradation
and cerrecti-ve measres taken t prevent rVeurree,

A _ _ _ _ a._ _ r !I _ r_ I I _ , _ _ - -_ .

.. .nH resuits O1 inspeconts Perrefaso unoer bpeofeation a.a.D.v
for all tubes that have dects below the * or EF* distane, and
were not plugged, shall be reported to the Commission within 15
days following the inspection. The report shall include:

a. Identification of F* and EF* tubes, and

t t _ _ . _ _ 1 _ . . _ > s
. _ _ _

0.Lo0cftief arnd extent et desfatien.

Prairie Island
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Reporting Requirements
5.6

5.6 vrtng equir nt

5.6.7 Steam GOROWOFo TubhOWp~tOMA1 Rcixrt (eentinucel)

4. 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:+;'

. 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.

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

5e. If indications are identified that extend beyond the confines of
the tube support plate.

~4. If indications are identified at the tube support plate
elevations that are attributable to primary water stress
corrosion cracking.

Se. 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 E-02,
notify the NRC and provide an assessment of the safety
significance of the occurrence.

BE ovu, c=Vcqn on Ws xm performcd in
Wm Sdflcaou5S8StaMM Ocacmto (

bwnLTh WOtshl incky

Prairie Island Unit I - Amendment No. 4-8
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Reporting Requirements
5.6

~~ 7 A ~ ~ ~ i Z § 7 7 7 7 7 7 7 I L Y 7 ' . , , :

... ..s a g o f . u b e fl o w a n d t o d_.e .................... 0._ 

a-. 1,11:14e

,

u-mftof mo n . t of tb.

Ru ai A tf awuiied and th um e oftubes reai d by each
- a
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i , i Unit I

[APPENDIX 

.- i I ONAL CONDITIONS

'I FACILITY OPERATING LICENSE NO. DPR-42

Nuclear Management Company, LLC shaf omply nth the following conditions on the schedules
noted below:

Amendment Implementafion
NumT &er Aeditional Condition Pate

128 1. NSP* wilt provide a licnsed 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 rests In a decreasing safeguards
cooling water bay level. This operator will be In addition to Completed - See
the nomal NSP administrative control room staffing Amendment No. 140
requirements and will be provided until License Condition 2
is satisfied.

128

128

I '-1

I j - '

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

3. Based on the results of Ucense 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-fallure-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.

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

Completed - See
Amendment No. 140

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

This Is effective
Immediately upon
Issuance of the
amendment.

130

I43 P z .. . _ . ! .. .. .

5. Nr..i wig urn" rnar 9"nno inn tMnOMMmrninna at tRAM
-ooAtor -.. p _ a -u _ the 'c7 tge _b r c-attri

the total calculated primary to cooRdary side leakago from
We faulted cteam goneoatOr, undOF MIn Stod linA brook
conditions (cusWide cMalnrnont and upstream of the main
steam ibseod v aW r otocd 1.42 galoe per

, Wnute basead on a reactor eoant ovetom t9AmEoratUre c

hics i effeefive

l ewuania of the

Amendment No. 453
*Reference to NSP is maintained for historical purposes.

-8-1



-Unit 2

APPENDIX B

ADDITIONAL CONDITIONS

FACILITY OPERATING LICENSE NO. DPR-9

Nuclear Management Company, LLC shall comply with the klowing andifions on the schedules
noted below:

Amendment

120

'?', Additional Condition1 I i

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

Implementation
Date

Prior to UnIt 2 entering
Mode 2

Completed - See
Ainendrnent No. 131

120

120

122

2. NSP* will submit dynamic finite element analyses of the July 1, 1997, and
intake canal banks by July 1 t997 for NRC review. By Decerib 31, 1998, as
December 31, 1998, NSP will complete, i required, ' stated In Condition 2.
additional analyses or physical modifications which provide
the basis for extending the timefor operator post-seismic Cqmpleted - See
cooling water load management and eliminating the Amendment No. 131.
dedicated operator specified In License Condtion 1.

3. Based on the results of License Condition 2, NSP* will At the USAR update
revise the Updated Safety Analysis Report to Incorporate the following completion of
changes Into the plant design bases. These changes wil be Condition 2, but no later
Included In the nexd scheduled revision of the Updated than June 1, 1999.
Safety Analysis Report following completion of License
Condition 2 activities.

4. Prairie Island will assure that heavy loads do not present This Is effective
a potential for damaging rradiated 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.

42N11-e 5. N C ~ l c u ot a during the Implom ontA to of se aozm
g o rF r n t o r r o p a r c u t i l Oiz i n t hI Ft g b c d r p l c i l t o ,
t-he WoAAl caklealaled Priffl xy tocc nary sid lakaige from;

tt~ fou to c~~ i go orn or un ~ M aIn M GcM I nAe break
conditlon (o tOoo n Anm Ant and upsroom of the F~ain
steam irinA .oC), Il PMt oxG d .42 gallonm por

minue (~aoo ona VeA GAGS VooA nt-6 eyeM tOM paraturo Of

Thi I Offoton

i uoanc of te
Om-n.mi ptwia 

*Reference to NSP is maintained for historical purposes.
Amendment No. 444
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RCS Loops MODES 1 and 2
'B 3.4.4

. I -

BASES

APPLUABLE

ANALYSES
(continued)

forced flow rate, which is represented by the number ofRCS loops:
in svice.;'l'''' ; 1 . .

Both transient and steady state analyses include the effect of fldW on
the depaiure from nucleate boiling ratio (DNBR). The tradbient 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 beat tiansfer 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)(ii).

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 in aeormee %4th the Steam Geematr Tak
Suelhm m.e

APPLCABRI11Y In MODES I 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. 4-S
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RCS Operational LEAKAGE
B 3.4.14

BASES
1 I,

APPUCABLE
SAFE
ANALYSES

Except for primary to secondary LEAKAGE, the safety analyses
do not address operational LEAKAGE. However, other operational
LEAKAGE is related to the safety analyses for LOCA; the amount
of leakage can affect the probability of such an event. The safety
analysis for an event resultinig in steam discharge'to the atmosphere
assumesidapt~ 10r 4
go aur' sX Y tonipllon

s "l Iu uao qr twi ISO guian prdaY is

prim at te amar p LAKAE in gde istial anbbet4I.priw, avvy; _t- Adew LEAKAGE as theiniie eondition.

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 steantirelease 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 Aibt 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 SLB accident assumes 1 gpm (at 700F) 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 CER 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)(2Xii).

Prairie Island
Units 1 and 2

Unit 1 - Amendment No. 4-S8
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RCS Operational LEAKAGE
B 3.4.14

BASES

LCO, tt . c C. Identified LEAKAGE (continued)

with detection of unidentified LEAKAGE and is, well within the
capability of the RCS Makeup SYstem. Ildentified leakage must
beevaluated to assure that continued operation is safe.
IdentifiedLEAKAGE 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.

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

SI . 11 . - a s+

implementation of the Steam Generator Voltage Based Alternatea
.Repair Criteria and is more restrictive than standard operating

. lcakagc limits to provido additional margin to acomOrmodate a
crack which might grew at greater than the oxpzcted Fato or
une*pectedly etend outaide the thicessm oftho tube upport

rP~ ~~prbrmeauo In NW 9-O
mrogra Qd Thet

Po' B AQB_
on In 9746 as-"no RCS w primary to

thrus oaonS.bal ifd to [SO-
pot Thi limit-is band Ont opuafng ozWpcv

ontocretor ROpuMAan
h
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RCS Operational LEAKAGE
B 3.4.14

.1 ,' , . : , ,: :'.I . ' : . I - ;:

BASES : ' I 

SURVELIAE
REQUEUENTS

SR 3.4.14.1

': Verifying'RCS LEAKAGE to be within the LCO limits ensures the
' t 4integrity 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
LEAK AGE past seals and gaskets is not pressure boundary
LEAKAGE. Unidentified LEAKAGE and identified LEAKAGE
are determined by performance of an RCS water inventory balance.
Primary to seeendeff LEAKAGE i also measurod by performance
of an RCS watffer -eoty betan- in mnjntion with effluent
moniting ithian the secndeAy tee nf et systerar.

The RCS water inventory balance must be met with the reactor at
steady state operating condition-(stable C temperature,
power level, ePilibfium ressurizer and makeup tank levels,
makeup andledow, nd CPseal injection and return flows).>f
~i~hlanei~tsmdflfi by toNe&TefeeAcNote [stea 5 -i
addd allowing 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.

that this SR is Ano ,..b Sto prmr 's econdary
GOB~iCA~b s LG of 150 itns perday ano-

. ,,t§t~IybynWC S wter wntory balane.'

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

Prairie Island
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detection systems are specified in LCO 3.4.16, "RCS Leakage;,
Detection Instrumentation."; . ;

I i: , >.' . s.. i . : 4 '! : *- , 

BASES , * .: 
w~~ .\ 1 , ;,*. i' I 

SURVELLANCE SR -3.4;14.1 (continued)
REQUNOEIS

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

This SR proides the means necessay to determine SG
OPERABILITY in an operational MODE. The requirement to
demonstrate SG tube, integrity i accordance with the Steam
Gertor Prgm emp4hasizcs the impoance of SO tube iegrit,
even tough this oahlot fed at normal1

Is s uto t S l d p y _o_pmting eondito s= UMLW W
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Th [nrepy"4shuld b

av-tnsgnlw 11w LAKAGE tidon n o, aI

,mXdp Sa^ hG ~ Z am 000.

Os thmrye ndr LE KAE o be conseVativelyq

o bureloe fIs moife by oewhp ttehtt

tsntw m r t be- ,9p er ul 2 housft

LBAKAOS on, stead RC? Sa, a

Prairie Island Unit - Amendment No. 448
Units and 2 113A.14-8 Unit- 2 -Amendment No. 449



RCS Operational LEAKAGE
B;3.4.14

._.. . ... .. t ^t _. 

f, .t ( '; i 1. F$9.

I- ,- o i.

> SWyeffl RvMC of bM

. t, to _ . - L

~~~~~in.to,,, .................... .. ,..,, .... ,,.M.
.o .PL ,DN1 L A i U, ",,i

4.

I *.I~~~ ~~14* . I .

. . . -. i I' 4'1 1 ,.

I , : ;t" 1 I . ! ~ " r -
BASES

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.

2. USAR'Section14.5. .
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Exhibit C
Letter L4-03-089

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 I Replacement Steam
Generators

Appendix A Technical Specification pages

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

Ao2endix B. Additional Conditions

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

Technical Specification Bases paces

B 3.4.4-2
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
3.4.14

SURVEILLANCE REQUIREMENTS
.

=

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 3.4.14.2 ---------------------------- 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 3.4.14-3
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SG Tube Integrity
3.4.19

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.19 Steam Generator (SG) Tube Integrity

LCO 3.4.19 SG tube integrity shall be maintained.

AND

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

APPLICABILUY: 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 MODE 4
the Steam Generator following the next
Program. refueling outage

or SG tube
inspection

Prairie Island
Units 1 and 2

Unit 1 - Amendment No.
Unit 2 - Amendment No.3.4.19-1
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3.4.19

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION
TIME

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A not AND
met.

B.2 Be in MODE 5. 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 In accordance
Steam Generator Program. 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
Units 1 and 2

Unit 1 - Amendment No.
Unit 2 - Amendment No.3.4.19-2



Programs and Manuals
5.5

5.5 Programs and Manuals (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.

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

1. Structural integrity performance criterion: All 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 Unit 1 - Amendment No. 4-58
Units and 2 5.0-13 Unit 2-Amendment No. 4-49
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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 5780F).

3. 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.

2. 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 Unit 1 - Amendment No. 458
Units 1 and 2 5.0-14 Unit 2 - Amendment No. -49
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5.5 Programs and Manuals

5.5.8 Steam Generator (SG) Program (continued)

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.

(b) 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.

(c) 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:

1. 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.

Prairie Island Unit 1 - Amendment No. 458
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5.5 Programs and Manuals

5.5.8 Steam Generator (SG) Program (continued)

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

iii. 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:

VMURL= VSL

1.0 + NDE + Gr CLAt)

VMLRL=VMURL-(VURL- 2 .0) ( CL -AtJ

Where:

VuRL = upper voltage repair limit

VLPL = lower voltage repair limit

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

VMLRL = mid-cycle lower voltage repair limit based
on VMURL and time into cycle

At = length of time since last scheduled inspection
during which VURL and VLRL were implemented

Prairie Island Unit 1 - Amendment No. 458
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5.5 Programs and Manuals

5.5.8 Steam Generator (SG) Program (continued)

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

VSL = structural limit voltage

Gr = average growth rate per cycle length

NDE = 95 percent cumulative probability allowance for
nondestructive examination uncertainty
(i.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).i 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.

d. 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.

Prairie Island Unit 1 - Amendment No. 458
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5.5 Programs and Manuals

5.5.8 Steam Generator (SG) Program (continued)

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

2. 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.

3. 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.

4. 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.

Prairie Island Unit 1 - Amendment No. 458
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5.5 Programs and Manuals

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".

Prairie Island
Units 1 and 2

Unit 1 - Amendment No. 458
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5.5 Programs and Manuals (continued)
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5.5 Programs and Manuals (continued)
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5.5 Programs and Manuals (continued)
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5.5 Programs and Manuals (continued)
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5.5 Programs and Manuals (continued)
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Reporting Requirements
5.6

5.6 Reporting Requirements (continued)

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.

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

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

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

5. 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. The scope of inspections performed on each SG,

2. Active degradation mechanisms found,

Prairie Island Unit 1 - Amendment No. 4-58
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Reporting Requirements
5.6

5.6 Reporting Requirements

5.6.7 Steam Generator Tube Inspection Report (continued)

3. Nondestructive examination techniques utilized for each
degradation mechanism,

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

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

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

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

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

9. Repair method utilized and the number of tubes repaired by each
repair method.

Prairie Island Unit 1 - Amendment No. 4M
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Unit 2

APPENDIX B

ADDITIONAL CONDITIONS

FACILITY OPERATING LICENSE NO. DPR-60

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

Amendment
Number

120

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.

Implementation
Date

Prior to Unit 2 entering
Mode 2

Completed - See
Amendment No. 131

120 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.

120 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.

122 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.

Deleted 5. Deleted

*Reference to NSP is maintained for historical purposes.

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 I

Amendment No. 44 |
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Unit 2

APPENDIX B

ADDITIONAL CONDITIONS

FACILITY OPERATING LICENSE NO. DPR-60

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

Amendment
Number

120

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.

Implementation
Date

Prior to Unit 2 entering
Mode 2

Completed - See
Amendment No. 131

120 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.

120 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.

122 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.

Deleted 5. Deleted

*Reference to NSP is maintained for historical purposes.

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

Amendment No. 444
B-1



RCS Loops - MODES 1 and 2
B 3.4.4

BASES

APPLICABLE
SAFEIY
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 I and 2 satisfies Criterion 2 of 10 CFR
50.3 6(c)(2)(ii).

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

Prairie Island
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RCS Operational LEAKAGE
B 3.4.14

BASES (continued)

APPLICABLE
SAFElY
ANALYSES

Except for primary to secondary LEAKAGE, the safety analyses
do not address operational LEAKAGE. However, other operational
LEAKAGE is related to the safety analyses for 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 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 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).

I
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RCS Operational LEAKAGE
B 3.4.14

BASES

LCO c. 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.

d. 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.

Prairie Island Unit 1 - Amendment No.
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RCS Operational LEAKAGE
B 3.4.14

BASES (continued)

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 A.1

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

BASES

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.

Prairie Island Unit 1 - Amendment No.
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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."
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RCS Operational LEAKAGE
B 3.4.14

BASES

SURVEILALNCE SR 3.4.14.1 (continued)
REQUIREMENTS

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

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.

Prairie Island Unit 1 - Amendment No.
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RCS Operational LEAKAGE
B 3.4.14

BASES (continued)

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.

2. USAR, Section 14.5.

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

4. NEI 97-06, "Steam Generator Program Guidelines."
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SG Tube Integrity
B 3.4.19

B 3.4 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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SG Tube Integrity
B 3.4.19

BASES

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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SG Tube Integrity
B 3.4.19

BASES

APPLICABLE
SAWIY
ANALYSES

(continued)

1.42 gallons per minute (based on a reactor coolant system
temperature of 5780 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 LCO 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

BASES

LCO A SG tube has tube integrity when it satisfies the SG performance
(continued) criteria. The SG performance criteria are defined in Specification

5.5.8, "Steam Generator Program," and describe acceptable SG tube
perfornance. 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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SG Tube Integrity
B 3.4.19

BASES

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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SG Tube Integrity
B 3.4.19

BASES (continued)

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

A.1 and 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
B 3.4.19

BASES

ACTIONS A.1 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.I 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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SG Tube Integrity
B 3.4.19

BASES (continued)

SURVEILLANCE SR 3.4.19.1
REQUHREMENTS

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.

Prairie Island Unit I - Amendment No.
Units 1 and 2 B 3.4.19-8 Unit 2 - Amendment No.



SG Tube Integrity
B 3.4.19

BASES

SURVEILLANCE SR 3.4.19.1 (continued)
REQUIREMENTS

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.

Prairie Island Unit 1 - Amendment No.
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SG Tube Integrity
B 3.4.19

- . ~ . .:v 

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.4.19.2 (continued)

Steam generator tube repairs are only performed using approved
repair methods as described in the Steam Generator Program.

- . -: -The Frequency of prior to entering MODE 4 following a SG
inspection ensures that the Surveillance has been completed and all
tubes meeting the repair criteria are plugged or repaired prior to
subjecting the SG tubes to significant primary to secondary pressure

hi;' Ha .- differential.

REFRENCES 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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