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Document Control Desk
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Washington, DC 20555
ATTN: R. E. Martin
Dear Sir / Madam:
Subject:

VIRGIL C. SUMMER NUCLEAR STATION (VCSNS)
DOCKET NO. 50/395
OPERATING LICENSE NO. NPF-12
LICENSE AMENDMENT REQUEST - LAR 05-3594
STEAM GENERATOR TUBE INTEGRITY

In accordance with provisions of section 50.90 of Title 10 of the Code of Federal Regulations
(10 CFR), South Carolina Electric & Gas Company (SCE&G), acting for itself and as agent for
South Carolina Public Service Authority, hereby requests an amendment to the VCSNS
Technical Specifications (TS).
The proposed amendment would revise the TS requirements related to steam generator tube
integrity. The change is consistent with NRC-approved Revision 4 to Technical Specification
Task Force (TSTF) Standard Technical Specification Change Traveler, TSTF-449, fSteam
Generator Tube Integrity." The availability of this TS improvement was announced in the
Federal Reqister on May 6, 2005, (70 FR 24126) as part of the consolidated line item
improvement process (CLIIP).
Attachment I provides a description of the proposed change and confirmation of applicability.
Attachment II provides the existing TS pages marked up to show the proposed change.
Attachment Ill provides retyped TS pages.
Attachment IV provides the existing TS Bases pages marked up to show the proposed change.
Attachment V provides retyped TS Bases pages.
Attachment VI discusses any new Regulatory Commitments.
SCE&G requests approval of the proposed license amendment as soon as possible, with the
amendment being implemented within 90 days.
The VCSNS Plant Safety Review Committee and the Nuclear Safety Review Committee have
reviewed and approved the proposed change. SCE&G has notified the State of South Carolina
in accordance with 1OCFR50.91 (b).
Another License Amendment Request (LAR), LAR 05-0677 - On-Line Monitoring of Instrument
Channel Performance, affecting TS page 1-4 in this LAR was submitted on February 6, 2006.
A revised page will be resubmitted should LAR 05-0677 be approved first.
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If you have any questions or require additional information regarding this proposed amendment,
please contact Mr. Rob Sweet at (803) 345-4080.
I certify under penalty of perjury that the foregoing is true and correct.
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VIRGIL C. SUMMER NUCLEAR STATION (VCSNS)
LICENSE AMENDMENT REQUEST - LAR 05-3594

STEAM GENERATOR TUBE INTEGRITY-DESCRIPTION AND ASSESSMENT
INTRODUCTION

1.0

The proposed license amendment revises the requirements in Technical Specifications (TS)
related to steam generator tube integrity. The changes are consistent with NRC approved
Technical Specification Task Force (TSTF) Standard Technical Specification Change Traveler,
TSTF-449, "Steam Generator Tube Integrity," Revision 4. The availability of this technical
specification improvement was announced in the Federal Reqgister on May 6, 2005, as part of the
consolidated line item improvement process (CLIIP).
DESCRIPTION OF PROPOSED AMMENDMENT

2.0

Consistent with the NRC-approved Revision 4 of TSTF-449, South Carolina Electric & Gas
Company (SCE&G) proposes an amendment to revise the VCSNS TS. The proposed TS changes
include:
*
*
*
*
*
*

Revised TS definition of IDENTIFIED LEAKAGE
Revised TS definition of PRESSURE BOUNDARY LEAKAGE
New TS 3/4.4.5, 'Steam Generator Tube Integrity"
Revised TS 3/4.4.6.2, Reactor Coolant System (RCS) Operational Leakage
New TS 6.8.4.k, Steam Generator Program
New TS 6.9.1.12, Steam Generator Tube Inspection Report

Proposed revisions to the TS Bases are also included in this application. As discussed in the
NRC's model safety evaluation, adoption of the revised TS Bases associated with TSTF-449,
Revision 4, is an integral part of implementing this TS improvement. The changes to the affected
TS Bases pages will be incorporated in accordance with the TS Bases Control Program (TS
6.8.4.i).
3.0

BACKGROUND

The background for this application is adequately addressed by the NRC Notice of Availability
published on May 6, 2005 (70 FR 24126), the NRC Notice for Comment published on March 2,
2005 (70 FR 10298), and TSTF-449, Revision 4.
4.0

REGULATORY REQUIREMENTS AND GUIDANCE

The applicable regulatory requirements and guidance associated with this application are
adequately addressed by the NRC Notice of Availability published on May 6, 2005 (70 FR 10298),
and TSTF-449, Revision 4.
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5.0

TECHNICAL ANALYSIS

SCE&G has reviewed the safety evaluation (SE) published on March 2, 2005 (70 FR 10298) as
part of the CLIIP Notice for Comment. This included the NRC staffs SE, the supporting
information provided to support TSTF-449, and the changes associated with Revision 4 to TSTF449. SCE&G has concluded that the justifications presented in the TSTF proposal and the SE
prepared by the NRC staff are applicable to VCSNS and justify this amendment for the
incorporation of the changes to the VCSNS TS.
6.0

REGULATORY ANALYSIS

A description of this proposed change and its relationship to applicable regulatory requirements
and guidance was provided in the NRC Notice of Availability published on May 6, 2005 (70 FR
24126), the NRC Notice for Comment published on March 2, 2005 (70 FR 10298), and TSTF-449,
Revision 4.
6.1 Verification and Commitments
The following information is provided to support the NRC staffs review of this amendment
application:
Plant Name. Unit No.:
Steam Generator Model:

V. C. Summer Nuclear Station (Single Unit 1)

Effective Full Power Years of Service for
Currently Installed SGs:

9.2

Tubing Material:

Inconel 690TT

Number of Tubes ver SG:
Number and Percentage of Tubes Plugaged in
each SG:

6307

Number of Tubes Repaired in each SG:
Degradation Mechanisms Identified:

No tubes repaired

Westinghouse D75

A (3, 0.05%)
B (1, 0.02%)
C (4, 0.06%)

Current Primary-to-Secondary Leakage Limits:

Wear at Tube Support Plates (not classified active)
150 gpd through any one steam generator
450 gpd total from all SGs
Leakage is calculated at room temperature

Approved Alternate Tube Repair Criteria
(ARC):

No approved ARC

Approved SG Tube Repair Methods:
Performance Criteria for Accident Leakafge:

No approved SG Tube Repair Methods
1 gpm primary-to-secondary leakage is
assumed in the licensing basis accident
analysis. The conversion to mass flow is
assuming a reference
te
based on roomSuperature
n
nft
b
62.4
of
t
density
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7.0

NO SIGNIFICANT HAZARDS CONSIDERATION
SCE&G has reviewed the proposed no significant hazards consideration determination
published on March 2, 2005 (70 FR 10298) as part of the CLIIP. SCE&G has concluded
that the proposed determination presented in the notice is applicable to VCSNS and the
determination is hereby incorporated by reference to satisfy the requirements of 10 CFR
50.91(a).

8.0

ENVIRONMENTAL EVALUATION
SCE&G has reviewed the environmental evaluation included in the model SE published on
March 2, 2005 (70 FR 10298) as part of the CLIIP. SCE&G has concluded that the staffs
findings presented in that evaluation are applicable to VCSNS and the evaluation is hereby
incorporated by reference for this application.

9.0

PRECEDENT
This application is being made in accordance with the CLIIP. SCE&G is not proposing
variations or deviations from the TS changes described in TSTF-449, Revision 4, or the
NRC staffs model SE published on March 2, 2005 (70 FR 10298).

10.0

ATTACHMENT I REFERENCES
1. Notice for Comment published on March 2, 2005 (70 FR 10298)
2. Notice of Availability published on May 6, 2005 (70 FR 24126)
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ATTACHMENT II
PROPOSED TECHNICAL SPECIFICATION CHANGES (MARK-UP)
Attachment to License Amendment No. XXX
To Facility Operating License No. NPF-12
Docket No. 50-395
Replace the following pages of the Appendix A Technical Specifications with the attached revised
pages. The revised pages are identified by amendment number and contain marginal lines
indicating the areas of change.
Remove Paaes
Index V
Index XliI
1-3
1-4
3/4 4-11
3/4 4-12
3/4 4-13
3/4 4-14
3/4 4-15
3/4 4-16
3/4 4-17
3/4 4-19
3/4 4-20
6-12d

B 3/4 4-3

B 3/4 4-4

B 3/4 4-5

Insert Paaes
Index V
Index XIII
1-3
1-4
3/4 4-11
3/4 4-12

3/4 4-19
3/4 4-20
6-12d
6-12e
6-12f
6-16b
B 3/4 4-3
B 3/4 4-3a
B 3/4 4-3b
B 3/4 4-3c
B 3/4 4-3d
B 3/4 4-3e
B 3/4 4-4
B 3/4 4-4a
B 3/4 4-4b
B 3/4 4-4c
B 3/4 4-4d
B 3/4 4-4e
B 3/4 4-5
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SCEUG -- EXPLANATION OF CHANGES
Description of Change

Reason for Change

Page

Affected
Section

Bar
#

Index V

3/4.4.5

1

Changed Title Section.

Administrative.

Index XIII

3/4.4.5

1

Changed Title Section.

Administrative.

Index XIII

3/4.4.8

2

Changed Page #.
_

TS Amendment 154 failed to

~revise the Index Page.

1-4

1.21

1

Change 'steam generator
tube" leakage to 'primary-tosecondary' leakage.

To define leakage as primaryto-secondary (TSTF-449 Rev.
4).
To apply correct definition per
change to 1.15.c (TSTF-449
Rev. 4).

3/4 4-11

3/4.4.4

1

Replace Steam Generator
section with new Steam
Generator Tube Integrity
section.

Steam Generator program
moved to TS 6.8.4.k. New
section addresses SG tube
integrity. (TSTF-449 Rev. 4).

3/4 4-12
through
4-17

3/4.4.4

1

Section was replaced.

Pages 3/4 4-12 through
3/4 4-17 were deleted.

3/4 4-19

3.4.6.2

1

Editorial revision to 3.4.6.2.

To address RCS operational
leakage.

3.4.6.2.c

2

Editorial revision to 3.4.6.2.c.

Revised limiting condition to
address primary-to-secondary
leakage (TSTF-449 Rev. 4).

Action a

3

Apply primary-to-secondary
leakage to action a.

Revised to address primary-tosecondary leakage
(TSTF-449 Rev. 4).

Action b

4

Apply primary-to-secondary
leakage to action b.

Revised to address primary-tosecondary leakage
.(TSTF-449 Rev. 4).

4.4.6.2.1

5

Editorial revision to SR
4.4.6.2.1.

To address RCS operational
leakage.

4.4.6.2.1.d

I

Identify footnote (1) and apply
primary-to-secondary leakage
to SR 4.4.6.2.1.d.

Clarify scope of leakage
surveillances and when they
will be Performed.

4.4.6.2.3

2

Add 4.4.6.2.3.

To verify primary-to-secondary
leakaae.

1-3

1.15.c

1

Add (primary-to-secondary
leakage).

_

3/4

3/4 4-20
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Paae
_

Reason for Chance

Description of Change

Affected
Section

Bar

footnote

3

Add footnote (1).

Clarify scope of leakage
surveillances and when they
will be performed.

1

Insert new section 6.8.4.k,
OSteam Generator Program".

Add new section to describe

Insert new 'Steam Generator
Inspection Report".

Describe reporting
requirements for steam
generator inspections
(TSTF-449 Rev. 4).

Insert Bases for Steam
Generator Tube Integrity.

Describe conservative bases
for steam generator tube
integrity (TSTF-449 Rev. 4).

I

._
6-12d

6.8.4.k

New
6-12e
6-12f
1

steam generator program
requirements
(TSTF-449 Rev. 4).

New
6-16b

6.9.1.12

B 314 4-3
New
B 3/4 4-3a
B 3/4 4-3b
B 3/4 4-3c
B 3/4 4-3d
B 3/4 4-3e

3/4.4.5

B 3/4 4-4
New
B 3/4 4-4a
B 3/4 4-4b
B 3/4 4-4c
B 3/4 4-4d
B 3/4 4-4e

314.4.6.2

1

Revise Bases for Operational
Leakage.

To reflect the conservative
limits for operational leakage
(TSTF-449 Rev. 4).

B 3/4 4-5

3/4.4.7

1

Repaginate.

Repagination caused by
revision to preceding pages.

I

_

INDEX
LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
PAGE

SECTION
3/4.4
3/4.4.1

3/4.4.2

REACTOR COOLANT SYSTEM
REACTOR COOLANT LOOPS AND COOLANT CIRCULATION
Startup and Power Operation..............................
..
Not Standby
..
Hot Shutdown
Cold Shutdown --Loops Filled.............................
Cold Shutdown - Loops Not Filled .3/4

3/4
3/4
3/4
3/4

SAFETY VALVES
SHUTDOWN...............................................

3/4 4-7

OPERATING..............................................

3/4 4-8

4-1
4-2
4-3
4-5
4-6

3/4 4-9

3/4.4.3

PRESSURIZER..

3/4.4.4

RELIEF VALVES_

3/4.4.5

STEAM GENERAT

3/4.4.6

REACTOR COOLANT SYSTEM LEAKAGE
Leakage Detection Systems .3/4
Operational Leakage .3/4

...................
..................

.....

3/4 4-10
3/4 4-11

4-18
4-19
3/4 4-22

3/4.4.7

CHEMISTRY................................................

3/4.4.8

SPECIFIC ACTIVITY .3/4

4-25

3/4.4.9

PRESSURE/TEMPERATURE LIMITS
Reactor Coolant System .3/4

4-29

3/4.4.10

Pressurizer..............................................
Overpressure Protection Systems .3/4

3/4 4-33

STRUCTURAL INTEGRITY..

3/4 4-36

SUMMER-UNIT 1

V

4-34

INDEX
BASES
PAGE

SECTION
....
j.
..

3/4.4.7

STEAM GENERATORP ...
REACTOR COGE.LA~tr=.B
.
CHEMISTRY

3/4.4.8

SPECIFIC ACTIVITY

34.4.9
3/4.4.1 0

PRESSURE/TEMPERATURE LIMITS
......
;
STRUCTURAL INTEGRITY

3/4.4.5
314.4.6

3J4.5

........................... B 3/4 4-3
3/4 4-4
34

.B
.

3/46J

.B
.

.B

3J4 4-6
B 3/4 4-15

EMERGENCY CORE COOLING SYSTEM (ECCS)

B 3145-1
ACCUMULATORS ......
3J4.5.1
B5 3/45-1
..............
3J4.52 and 314.5.3 ECCS SUBSYSTEMS
REFUELING WATER STORAGE TANK (RWST) ......................... ......... B 3/4 5-2
3'4.5.4

3/4.6
314.6.1
3/4.6.2
314.6.3
3/4.6.4
314.6.5

CONTAINMENT SYSTEMS
PRIMARY CONTAINMENT ..................................... B 314 6-1
DEPRESSURIZATION AND COOLING SYSTEMS .............................. B 3/4 6-3
PARTICULATE IODINE CLEANUP SYSTEM ..................................... B 34 6-4
B 3/4 6-5
CONTAINMENT ISOLATION VALVES ...........................
B 3/4 6-5
COMBUSTIBLE GAS CONTROL ...........................
tC:s~:.

k:
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Amendment No. 44- 143

1-

DEFINITIONS

E-AVERAGE DISINTEGRATION ENERGY
E shall be the average (weighted in proportion to the concentration of each
1.11
radionuclide in the reactor coolant at the time of sampling) of the sum of the average beta
and gamma energies per disintegration (in MeV) for isotopes, other than iodines, with half
lives greater than 15 minutes, making up at least 95% of the total non-iodine activity in the
coolant.
ENGINEERED SAFETY FEATURE RESPONSE TIME
1.12 The ENGINEERED SAFETY FEATURE RESPONSE TIME shall be that time hiterval
from when the monitored parameter exceeds its ESF actuation setpoint at the channel
sensor until the ESF equipment is capable of performing Its safety function (.e., the valves
travel to their required positions, pump discharge pressures reach their required values, etc.).
Times shall include diesel generator starting and sequence loading delays where applicable.
The response time may be measured by means of any series of sequential, overlapping, or
total steps so that the entire response time is measured. In lieu of measurement, response
time may be verified for selected components provided that the components and the
methodology for verification have been previously reviewed and approved by the NRC.
FREQUENCY NOTATION
1.13 The FREQUENCYNOTATIONspecified for the performance of Surveillance
Requirements shall correspond to the intervals defined in Table 1.2.
GASEOUS RADWASTE TREATMENT SYSTEM
1.14 AGASEOUS RADWASTE TREATMENT SYSTEM is any system designed and
installed to reduce radioactive gaseous effluents by collecting primary coolant system
offgases from the primary system and providing for delay or holdup for the purpose of
reducing the total radioactivity prior to release to the environment.
IDENTIFIED LEAKAGE
1.15

IDENTIFIED LEAKAGE shall be:
a.

Leakage (except CONTROLLED LEAKAGE) into closed systems, such as
pump seal or valve packing leaks that are captured and conducted to a sump or
collecting tank, or

b.

Leakage into the containment atmosphere from sources that are both
specifically located and known either not to interfere with the operation of
leakage detection systems or not to be PRESSURE BOUNDARY LEAKAGE, or

c.

Reacto
systemi

m leakage through a steam
_rimry eenonp&r_ lealdc)k

r to the secondary

MASTER RELAY
1.16 A MASTER RELAY TEST shall be the energization of each master relay and
verification of OPERABILITY of each relay. The MASTER RELAY TEST shall include a
continuity check of each associated slave relay.
SUMMER -UNIT 1
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Amendment No. 146

DEFINITIONS
DFFSITE DOSE CALCULATION MANUAL (ODCM)
1.17 The OFFSITE DOSE CALCULATION MANUAL (WDCM)shall contain the methodology
and parameters used fn the calculation of offsite doses resulting from
radioactive gaseous and liquid effluents, In the calculation of gaseous and
liquid effluent monitoring Alarm/Trip Setpoints, and in the conduct of the
Environmental Radiological Monitoring Program. The ODCM shall also contain
(1) the Radioactive Effluent Controls and Radiological Ervironmental
Monitoring Programs.required by Section 6.8.4 and (2) descriptions of the
information that should be Included In the Annual Radiological Environmental
Operating and Annual Radioactive Effluent Release Reports required by
Specifications 6.9.1.6 and 6.9.1.8.

-

OPERABLE - OPERABILITY
1.18 A system, subsystem, train, component or device shall be OPERABLE or
have OPERABILITY when it is capable of performing its specified function(s).
and when all necessary attendant Instrumentation, controls, electrical power,
cooling or seal water, lubrication or other auxiliary equipment that are
required for the system, subsystem, train, component or device to perform its
function~s) are also capable of performing their related support functions).
OPERATIONAL MODE - MODE
1.19 An OPERATIONAL MODE (i.e., MODE) shall correspond to any one inclusive
combination of core reactivity condition, power level and average reactor
coolant temperature specified in Table 1.1.
PHYSICS TESTS
1.20 PHYSICS TESTS shall be those tests performed to measure the fundamental
nuclear characteristics of the reactor core and related instrumentation and
1) described in Chapter 14.0 of the FSAR. 2) authorized under the provisions
of 10 CFR 50.59, or 3) otherwise approved by the Commission.
MM

PRESSURE BOUNDARY LEAKAGE

-tD- eLo

1.21 PRESSURE BOUNDARY LEAKAGE shall be leakage (except
leakage) through a non-isolable fault in a Reactor Coolant Sytemcioiit
body, pipe wall or vessel wall.
PROCESS CONTROL PROGRAM (PCP)
1.22 The PROCESS CONTROL PROGRAM (PCP) shall contain the current formulas,
sampling, analyses, tests, and determinations to be made to ensure that
processing and packaging of solid radioactive wastes based on demonstrated
processing of actual or simulated wet solid wastes wil be accomplished in
such a way as to assure compliance with 10 CFR Parts 20, 61, and 71, State
regulations, burial ground requirements, and other requirements governing
the disposal of solid radioactive waste.

SUMMER

- UNIT 1
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Amendment No. 10f,117

{

REACTOR COOLANT SYSTEM
\314.4.5 SMEAM GENERATORS
LiMITING CONDITION FOR OPERATION
3.5 Each steam generator shall be OPERABLE.
APP

A~lIlTY: MODES 1, 2, 3 and 4.

ACTION.
With one or
to OPERAB
SUTRVE1IIC

generators inoperable, restore the mo
rtea
tus pnor to increasing T8 gt above 200F.
R

begenerator(s)

IEMENTS

by performance of4.4.5.0 Each steam gen ;ator shall be demonstrated EALE
and the requirements of
ervice inspection progr
the following augmented
Specification 4.0.5.
ection - Each steam generator
Selection an
4.4.5.1 Steam Generator Sam
u wn by selecting and inspecting at
shall be determned OPRABLE r
ra specified in Table 4.4-1.
gen
least the minimum number of ste
4.4.6.2 Steam Generator TubeSamIlection and Inieoton - The steam
ectwn result classification, and the
generator tube inimum sample size,
ied in Table 4.4-2. The
as
corresponding action required shall
inservice inspection of steam gener tor tub ehal] be performed at the free inspected tubes shall be
quencies specified in Specificatio 4.4.5.3 an
ce criteia Specification 4.4.5.4. The
verified acceptable per the acce
e inspection shall dude at least 3% of the
tubes selected for each inse
generators. Thebes selected for
total number of tubes in all
these inspections shall be ected on a randombasis cept
a.

Where erp ence in similar plants with sim~ar water chemistry
areas to be inspected, then a east 50% of the
indicates *etical
ected shall be from these critical are
tubes

b.

sample of tubes selected for each inservice
The
( sequent to the preservice inspection) of each ste
include:

SUMMER - UNIT I
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INSERT 34.4.5
REACTOR COOLANT SYSTEM
3/4.4.5 STEAM GENERATOR TUBE INTEGRITY
LIMITING CONDITION FOR OPERATION
3.4.5

Steam generator tube integrity shall be maintained.
AND
All steam generator tubes satisfying the tube repair criteria shall be plugged or repaired in
accordance with the Steam Generator Program.

APPLICABILITY:

MODES 1, 2,3 and 4.

ACTION:
The ACTIONS may be entered separately for each steam generator tube.
a.

b.

With one or more steam generator tubes satisfying the tube repair criteria and not plugged or
repaired in accordance with the Steam Generator Program,
1.

Within 7 days verify tube integrity of the affected tube(s) is maintained until the next
refueling outage or steam generator tube inspection, or be in HOT STANDBY within the
next 6 hours and in COLD SHUTDOWN within the following 30 hours, and

2.

Plug or repair the affected tube(s) in accordance with the Steam Generator Program
prior to entering HOT SHUTDOWN following the next refueling outage or steam
generator tube inspection.

With steam generator tube integrity not maintained, be in HOT STANDBY within 6 hours and
in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE REQUIREMENTS
4.4.5.1

Verify steam generator tube integrity in accordance with the Steam Generator Program.

Verify that each inspected steam generator tube that satisfies the tube repair criteria is plugged
4.4.5.2
or repaired in accordance with the Steam Generator Program prior to entering HOT SHUTDOWN following
a steam generator tube inspection.

3/44-11

ACTOR COOLANT SYSTEM
S

VEIL~a CE RE 1
1.

MENTS (Continued)

All nonplugged tubes that previously had detectable wall
penetrations greater than 20%.
Tubes in those areas where experience has indicated potent'
problems.

3.

C.

Itabe inspection (pursuant to Specification 4.44.54.a.8)
performed on each ielec" tube. lfabxyselected to does
Dnt plrmit the passage of the eddy current probe for tube
e shall
on, this shall be recorded and an ajaaent
inls
and subjected to a tube inspection.
be se

The tubes sel

Table 4.4-2) d
partial tube

rred
as the second and third samples
g each inservice inspection may e subje
ion provided:

by

to a

1.

for these samples inc- e the tubes from
The tubes selec
tubes with
be sheet aray wh
those areas ofte
imperfections were eviously found.

2.

The inspections iclud those po us of the tubes where
imperfections were preusly fo d.

The results of each sample inspection shall
following three categories:

classified into one ofthe
on Results

Category
Less
degra

C-1

are

5% of the to ubesinspected are
tubes and none o the inspected tubes

ece.\

C-2

e or more tubes, but not moarthan 1%of the
tel tubes hnspected are defeci or between
are
% and 10% of the total tubes insp
degraded tubes.

C-3

More than 10% of the total tubes isp ed axe
de raded tubes or more than 1% ofthe in ected
tubes are defective.

Note:

all inspections, previously degraded tubes must exhibi
signifiant (greater than 10%) further wall penetrations
to be included in the above percentage calculations.

MER - UNIT 1
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Amendment No. l

g

\URVELtLANCE REOUIREMENTS (Continued)/
Inspection Frequencies - The above required inservice inspections o steam
4A.4
gener at tubes shall be performed at the following frequencies:
The first inservice Inspection after the steam generator rep cement shall be
the time of the
erformed after al ieast 6 .Effectve..Fpull Power Months fr
after the steam
liy
crit
initIal
of
months
calendar
24
within
but
lacement
r
shall be performed at
licemenf."Subse'tient Inservice his'pe
ge rator
months after the
inte Ls of not less than 12 nor more than 24 cale
inspection. It two consecutive inspection folowing service under AVT.'
previo
conditio not including the preservice Inspecti . result in all Inspection results
falling into e C-1 category or if two consec e inspections demonstrate that
previously o erved degradation his not o inued and no additional
degradation h occurred. the Inspection i ena may be extended to a
/
maximum of on per 40 months.

a.

b.

If the results of the I etvice inspecti of a steam generator conducted in
accordance with TabI 4.4-2 at 40 onth intervals fall In Category C-3, the
inspection frequency sh I be in ased to at least once per 20 months. The
increase in Inspection fre en shall apply until the subsequent inspections
satisfy the criteria of Sped ion 4.4.5.3.a; the Interval may then be extended
onths.
to a maximum of once per

c.

Additional, unschedule nservice spectioris shall be performed on each
rdance wi he first sample inspection specified in
steam generator in a
Table 4.4-2 during t shutdown sub quent to any of the following conditions:
1.

Primary-to- condary tube leaks (n including leaks originating from
sheet welds) in excess o the limits of Specification 3.4.6.2.
tube-to-t

2.

A se'ic

3-

Ass-of-coolant accident requiring actuationf the engineered
afeguards.

4

A main steam line or feedwater line break.

occurrence greater than the 0ratng Basis Earthquake.

A one-time inspection interval of once per 58 months is allowed for the inspection
performed immediately following refueling outage RF-12.
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COOLANT SYSTEM

REA

CI REQUIREMETS (Continued)

SURr I
4.4.5.4
a.

ce Criteria

A
As used

Specification:
or
gs or
20% o

1.

*cn
o means an exception to the dimensions,
ttube from that requiired by fabrication
contour
Eddy-current testing dications bel
Specificati.
the nom nal be wall thickness, if detectable,rna
considered as perfections.

2.

Deeradation m
generalcorosion

3.

perfectionsgreater
Dezaded Tubemeanstube con
nominal w thickness caused by
or equ to 20% of
degradation.\/
dation means the pe en e of the tube wall thickness
%De
affectd or removed by degradn.

4.
5.

wastage, wear or
a service-induced era*
rrigon either insd r outsde of a tube.

that it esceeds
fseverty
Defect mean an imperfectio
a defect is defective.
n
the lgging limit. A tube
ion depth at or beyond
Tube Plueinr Limit me s the impe
y plugging and is
byemoved
fror
whicb the tube sha e
ess.
al tube wall thi
equal to 40% of the n
*

6.

*c

-

7.

it leaks or
bes the condition of a tbif
Unserviceable d
al
contains a defect argeenouh to affect itssfru
q-aake, a
integrity in tb vent of an Operatng Basis E
line
los-of-coossaccident, or a steom line or feedwa
break as sp ified in 4.4.6.3.c, above.

8.

on means an inspection of the steam gene tar tube
Tube In
rom tpoint of entry (hot leg side) completely around
U-be to the top support of the cold leg.
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REACTOR COOLANT SYSTEM
SURVEILLINCE REQUIREMENS Continued)

\

\

9. Preservice Inspection means an inspecti'on of tbe full ]enlX~
~each tube in each steam generator performed by eddy cuet
~~techiques priorto service to establish a baseln condio
\
~ofthe tubin: This inspection shan be pexrfoned feS h
\manufacturer's field hydrostatic test and prior to ixllPWER
\

OPERATION using the equipment and techniques xpected to be used
during subsequent inservice inspections.

b.
4.4.5.5

generator slafllVdietermined'OPE
the rresponding actions (plug all tubes exc
reqw by Table 4.4-2.

after completin
g the plugging LitiI

Reports

a.

f each inservice inspection
Within 15 da following the completio
of steam geneltor tubes, the number tubes plugged in each steam
ion in a Special
generator shall reported to the Co
Report pursuant Specification 6. 2.

b.

generator tube inservice inspection
The complete results fthe ste
o in a Special Report pursuant to
shall be submitted to tionCo
12 ouths following the completion of the
Specification 6.9.2 wi
rt shall include:
inspection. This Specisl
2.

Number and

2.

Location and
indication of,

3.
c.

SUMMER -UNIT I

inspected.

of tubes plugged.

st96 generator tube nspectis which fall into

(y3 and require prompt notificat n of the Commission shall
6 pursuant to 10 CFR 50.72(b)2(i) nor to resumption of
ration. A report pursant to 10 C 0.73(a)2(ii) shall be
Ito provide a descrption of investiga ns conducted to
ctive measures taken
Dcause ofthe tube degradation and co
trecurrence.
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(A

TABLE 4.4-1
MINIMUM NUMBER OF STEAM GENERATORS TO BE INSPECTED
DURING INSERVICE INSPECTION
mber of Steam Generators per Unit
First

service Inspection

Second and

sequent Inservice Inspections

ThreeX
Tw
Ones

-

The
*The other steam generator n inspected during the first inservice inspection shall sc inspected,
encompassing
dule
rotating
a
on
generator
steam
third and subsequent insp tions may be limited to one
9t of the tubes if the Xesults of the previous inspections indicate that all steam genera s are performing
in a li!fe manner, "e that under some circumstances, the operating conditions in one or on steam
generators may b ,found to be more severe than those inother steam generators. Under such cir stances
the sample se nce shall be modified to inspect the most severe conditions.

TABLE 4.4-2
fr-.

STEAM GEN

.tOR TUBfE INSPECTION

0

ZZ
1ST SAMPLE INSPECTION
C

z

Si

I Sixo Rewult

2Nt SAMPLE INSPECTION

Action Required

Result

Action Requited

C-1

None

NIA

N/A

C-

Plug or palr defective
es snd Inspect
add nel 25 tubes In
this S.

C-t

310 SAMP
Ri

INSPECTION

0
0

Attlen Required

-j

A mtnlmIm"
S Tuba. pa5

1

Non
Plul or r fr
dluecg
I
ut additlonsi

C-2

\

/

eor

_

NC3

reeleltietubns

and I act 23 tubeg
In Hh othe S. 0.
Prompt notification

to NRC pursuant to
10 CFR 60.72

fbl211) and
10 CFI 50.73 Ida
/
2111
m

S

-

3%Y

n

All other
S. 0.s sre

C-3 result of nilt

None

C-1

C-3

o

first eemple

VNA

N/A

N/A

NIA

Some S. 0.s PWiA ciA
C-2 but no C-2 ret of second
additional
ample
S.

a.

I"

are

C-3
ddition
Inspecall tubet n
S. 0. Is C-3 each S. G. end plug
or repair defetivet
tubes. Prompt
notification to NRC
NIA
pursuant to t0 CFR
50.72 (b2111 and 10
CFA 50.731a12l21

Whert N Is the number of Bteom goneraintr

Inspected during an Inspection

N/A
None
or repair
detective tubes

Perlonn actlon fay

2

C-3 inspect all tub ;
this . G. p or

N/A

eesutNC-3

\/

Id

2!

NAA

In the unit. and n Is tha nu betr of

N/A

*tenm ganerrtors

The sninple slui, 5. will nls5 Include 3% of the total naimbair of sleeved tutshs In tl 3 stenin gocntonmor naitl thf
Wiir.fvorl juhns in Ihennne',yrntor cha0smn to, thnt Inispu.t.inat. whilheuver is lt$.

Zw

REACTOR COOLANT SYSTEM
OPERATIONAL LEAKAGE
PR TQNODTCNFR

LIMITiN

Reactor Coolant S

3.4.6.2
a.

No PRESSURE BOUNDARY LEAKAGE,

b.

1 g~P&a ! ENI1)L

C.

150 gallons per day thrgh any ontm

d.

10 GPM IDENTIFIED LEAAGE from the Reactor Coolant System, and

e.

33 GPM CONTROLLED LEAKAGE at a Reactor Coolant System pressure of
2235 + 20 psig.

f.

The leakage rate specified for each Reactor Coolant System Pressure Isolation
Valve in Table 3.4-1 at a Reactor Coolant System pressure of 2235± 20 pslg.

APPLICABILITY:
a)

'

.

=
eneratr not ;slatcd from the

MODES 1,2,3 and 4
(s~spstecytaf!|Kh

ACTION:
a.

<'*
UJ

be limited to:

ys

With any PRESSURE BOUNDARY LEAKAG ,e in at least HOT STANDBY
hours. .
within 6 hours and in COLD SHQTDOWN wthin the followin 30
r
( LCA G
CAC osf
L
WTLCtl
i)VSb L1EAkeAaj
ndm
OUaRY
1mitc,
RtUia C e nSyter
reduce the leakage rate to within
_
' _ at Syas_ Pres,_ I
limits within 4 hours or be in at least HOT STANDBY within the next 6 hours and
in COLD SHUTDOWN within the following 30 hours.

c.

With any Reactor Coolant System Pressure Isolation Valve Leakage greater
than the limit, Isolate the high pressure portion of the affected system from the
low pressure portion within 4 hours by use of at least two closed manual or
deactivated automatic valves, or be in at least HOT STANDBY within the next 6
hours'and in COLD SHUTDOWN within the following 30 hours.

SRVEILLANCE. REQUIR1EMENTS ,g

4.4.6.2.1 The Reactor Coolant Systemlealaglesshall be demonstrated to be within each of
the above limits by:
a.

Monitoring the reactor building atmosphere (gaseous or particulate) radioactivity
monitor at least once per 12 hours.
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Wa .

REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

b.

Monitoring the reactor building sump inventory at least once per
12 hours.

c.

Measurement of the CONTROLLED LEAKAGE to the reactor coolant pump
seals when the Reactor Coolant System pressure is 2235 * 20 psig at
least once per 31 days with the modulating valve fully open. The
provisions of Specification 4.0.4 are not applicable for entry into
MODE 3 or .4.

d.

Performance of a Reacto

olant System water invento

-balance a

least once per 72 hours

e.

Monitoring the reactor head flange
24 hours.

off system at least once per

4.4.6.2.2 Each Reactor Coolant System Pressure Isolation Valve specified in
Table 3.4-1 shall be demonstrated OPERABLE by verifying leakage to be within
its limit.
a.

During startup following each refueling-outage.

b.

Prior to returning the valve to service following maintenance repair
or replacement work on the valve.

c.

Prior to entering MODE 2 following valve actuation due to automatic
or manual action or flow through the valve for valves denoted on
Table 3.4-1 by an asterisk*.

d.

The provisions of Specification 4.0.4 are not applicable for entry

'1.'/. .2.5
t

a

TW bz- ver,4aeJ LSo
eOcnary leakage sPri-"y-f*
5+eg erri&- e
;
one
Wh
io+kv,
3 8elfns pi.- d0
0

21 F eet

rcnce per 7 2 hoors5

reo.rc

To

P ot

N'l byte.
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ADMINISTRATIVE CONTROLS
Technical Smecifications (TS) Bases Control Proaram
This program provides a means for processing changes to the Bases of these
Technical Specifications.
1.

Changes to the Bases shall be made under appropriate administrative
control and reviews.

2.

Licensees may make changes to Bases without prior NRC approval
provided the changes do not require either of the following:
a)

A change In the TS Incorporated in the license or

b)

A change to the updated FSAR or bases that requires NRC
approval pursuant to 10 CFR 50.59.

3.

The Bases Control Program shall contain provisions to insure that the
Bases are maintained consistent with the FSAR.

4.

Proposed changes that meet the criteria of Specification 6.8.4.l2.b above
shall be reviewed and approved prior to implementation. Changes to the
Bases implemented without prior NRC approval shall be provided to the
NRC on a frequency consistent with 10 CFR 50.71(e).

Reactor Coolant Pump Flywheel Inspection Program

j.

This program shall provide for the inspection of each reactor coolant pump
flywheel per the recommendations of Regulatory Position C.4.b of Regulatory
Guide 1.14. Revision 1, August 1975.
In lieu of Positions C.4.b(1) and C.4.b(2), a qualified in-place UT examination
over the volume from the inner bore of the flywheel to the circle one-half of the
outer radius or a surface examination (MT andlor PT) of exposed surfaces of the
removed flywheels may be conducted at 20 year intervals.

j'.is1izr

k.

Sta
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INSERT 6.8.4.K
k.

Steam Generator Program
A Steam Generator Program shall be established and implemented to ensure that
steam generator (SG) tube integrity is maintained. In addition, the Steam Generator
Program shall include the following provisions:
1. 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 a
SG inspection outage, as determined from the inservice inspection results or by
other means, prior to the plugging of tubes. Condition monitoring assessments
shall be conducted during each outage during which the SG tubes are inspected
or plugged or repaired to confirm that the performance criteria are being met.
2. Performance criteria for SG tube integrity. Steam generator tube integrity shall be
maintained by meeting the performance criteria for tube structural integrity,
accident induced leakage, and operational leakage.
a) 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 (3deltaP) 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-tosecondary pressure differentials. Apart from the above requirements,
additional loading conditions associated with the design basis accidents,
or combination of accidents in accordance with the design and licensing
basis, shall also be evaluated to determine if the associated loads
contribute significantly to burst or collapse. In the assessment of tube
integrity, those loads that do significantly affect burst or collapse shall be
determined and assessed in combination with the loads due to pressure
with a safety factor of 1.2 on the combined primary loads and 1.0 on axial
secondary loads.
b) Accident induced leakage performance criterion. The primary-tosecondary accident induced leakage rate for any design basis accident,
other than a SG tube rupture, shall not exceed the leakage rate assumed
in the accident analysis in terms of total leakage rate for all SGs and
leakage rate for an individual SG. Accident induced leakage is not to
exceed 1 gpm total for all three SGs.
c) The operational leakage performance criterion is specified in LCO 3.4.6.2,
"Reactor Coolant System Operational Leakage."
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3. Provisions for SG tube repair criteria. Tubes found by inservice inspection to
contain flaws with a depth equal to or exceeding 40% of the nominal tube wall
thickness shall be plugged or repaired.
4. Provisions for SG tube inspections. Periodic SG tube inspections shall be
performed. The number and portions of the tubes inspected and methods of
inspection shall be performed with the objective of detecting flaws of any type
(e.g., volumetric flaws, axial and circumferential cracks) that may be present along
the length of the tube, from tube-to-tubesheet weld at the tube inlet to the tube-totubesheet weld at the tube outlet, and that may satisfy the applicable tube repair
criteria. The tube-to-tubesheet weld is not part of the tube. In addition to meeting
the requirements of 4a, 4b, and 4c 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.
a) Inspect 100% of the tubes in each SG during the first refueling outage
following SG replacement.
b) 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.
c) 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.
5. Provisions for monitoring operational primary-to-secondary leakage.
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INSERT 6.9.1.12_|

Steam Generator Tube InsDection Report
A report shall be submitted within 180 days after the initial entry into MODE 4
6.9.1.12
following completion of a Steam Generator tube inspection performed in accordance with
Specification 6.8A4.k. The report shall include:
a.

The scope of inspections performed on each SG,

b.

Active degradation mechanisms found,

c.

Nondestructive examination techniques utilized for each degradation mechanism,

d.

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

e.

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

f.

Total number and percentage of tubes plugged to date,

g.

The results of condition monitoring, including the results of tube pulls and in-situ
testing.
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ATTACHMENT III
PROPOSED TECHNICAL SPECIFICATION CHANGES (RETYPED)

INDEX
LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
PAGE

SECTION
3/4.4 REACTOR COOLANT SYSTEM
3/4.4.1

3/4.4.2

3/4.4.3
314.4.4
3/4.4.5
3/4.4.6

3/4.4.7
3/4.4.8
3/4.4.9

REACTOR COOLANT LOOPS AND COOLANT CIRCULATION
Startup and Power Operation .............................
Hot Standby .............................

3/4 4-1
3/4 4-2

Hot Shutdown .............................

314 4-3

Cold Shutdown - Loops Filled .............................

3/4 4-5

Cold Shutdown - Loops Not Filled .............................
SAFETY VALVES
Shutdown.

3/4 4-6

Operating.
PRESSURIZER .3/4
RELIEF VALVES.
STEAM GENERATOR TUBE INTEGRITY.

3/4 4-8
4-9

3/4 4-7

314 4-10
3/4 4-11

REACTOR COOLANT SYSTEM LEAKAGE
Leakage Detection Systems.
Operational Leakage.

3/4 4-18
3/44-19
3/4 4-22

CHEMISTRY.
SPECIFIC ACTIVITY .3/4

4-25

PRESSUREITEMPERATURE LIMITS
Reactor Coolant System .3/4
Pressurizer.............................................................................................
Overpressure Protection Systems .3/4

3/4.4.10

4-29
3/4 4-33

4-36

STRUCTURAL INTEGRITY .3/4
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SECTION
3/4.4.5
3/4.4.6
3/4.4.7
3/4.4.8
3/4.4.9
3/4.4.10

STEAM GENERATOR TUBE INTEGRITY............................................ B 3/4 4-3
REACTOR COOLANT SYSTEM LEAKAGE.......................................... B 3/4 4-4
B 3/4 4-5
CHEMISTRY .....................................
B 3/4 4-6
SPECIFIC ACTIVITY .....................................
PRESSURE/TEMPERATURE LIMITS................................................... B 3/4 4-6
STRUCTURAL INTEGRITY................................................................... B 3/4 4-15

EMERGENCY CORE COOLING SYSTEM (ECCS)
ACCUMULATORS .....
3/4.5.1
3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS ..
FUELING WATER STORAGE TANK (RWST) .....
3/4.5.4
3/4.5

.
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B 3/4 5-1
B 3/4 5-1
B 3/4 5-2

314.6 CONTAINMENT SYSTEMS
B 3/4 6-1
ACCUMULATORS .....................................
3/4.6.1
DEPRESSURIZATION AND COOLING SYSTEMS .............................. B 3/4 6-3
3/4.6.2
PARTICULATE IODINE CLEANUP SYSTEM ..................................... B 3/4 6-4
3/4.6.3
CONTAINMENT ISOLATION VALVES.................................................. B 3/4 6-5
3/4.6.4
......................... B 3/4 6-5
COMBUSTIBLE GAS CONTROL ............
3/4.6.5
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DEFINITIONS
E - AVERAGE DISINTEGRATION ENERGY

1.11 E shall be the average (weighted in proportion to the concentration of each
radionuclide in the reactor coolant at the time of sampling) of the sum of the average beta
and gamma energies per disintegration (in MeV) for isotopes, other than iodines, with half
lives greater than 15 minutes, making up at least 95% of the total non-iodine activity in the
coolant.
ENGINEERED SAFETY FEATURE RESPONSE TIME
1.12 The ENGINEERED SAFETY FEATURE RESPONSE TIME shall be that time interval
from when the monitored parameter exceeds is ESF actuation setpoint at the channel
sensor until the ESF equipment is capable of performing its safety function (i.e., the valves
travel to their required positions, pump discharge pressures reach their required values, etc.).
Times shall include diesel generator starting and sequence loading delays where applicable.
The response time may be measured by means of any series of sequential, overlapping, or
total steps so that the entire response time is measured. In lieu of measurement, response
time may be verified for selected components provided that the components and the
methodology for verification have been previously reviewed and approved by the NRC.
FREQUENCY NOTATION
1.13 The FREQUENCY NOTATION specified for the performance of Surveillance
Requirements shall correspond to the intervals defined in Table 1.2.
GASEOUS RADWASTE TREATMENT SYSTEM
1.14 A GASEOUS RADWASTE TREATMENT SYSTEM is any system designed and
installed to reduce radioactive gaseous effluents by collecting primary coolant system
offgases from the primary system and providing for delay or holdup for the purpose of
reducing the total radioactivity prior to release to the environment.
IDENTIFIED LEAKAGE
1.15

IDENTIFIED LEAKAGE shall be:
a.

Leakage (except CONTROLLED LEAKAGE) into closed systems, such as
pump seal or valve packing leaks that are captured and conducted to a sump or
collecting tank, or

b.

Leakage into the containment atmosphere from sources that are both
specifically located and known either not to interfere with the operation of
leakage detection systems or not to be PRESSURE BOUNDARY LEAKAGE, or

c.

Reactor coolant system leakage through a steam generator to the secondary
system (primary-to-secondary leakage).

MASTER RELAY TEST
1.16 A MASTER RELAY TEST shall be the energization of each master relay and
verification of OPERABILITY of each relay. The MASTER RELAY TEST shall include a
continuity check of each associated slave relay.
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DEFINITIONS
OFFSITE DOSE CALCULATION MANUAL (ODCM)
1.17 The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the
methodology and parameters used in the calculation of offsite doses resulting from
radioactive gaseous and liquid effluents, in the calculation of gaseous and liquid effluent
monitoring Alarm/Trip Setpoints, and in the conduct of the Environmental Radiological
Monitoring Program. The ODCM shall also contain (1)the Radioactive Effluent Controls
and Radiological Environmental Monitoring Programs required by Section 6.8.4 and
(2) descriptions of the information that should be included in the Annual Radiological
Environmental Operating and Annual Radioactive Effluent Release Reports required by
Specifications 6.9.1.6 and 6.9.1.8.
OPERABLE - OPERABILITY

1.18 A system, subsystem, train, component or device shall be OPERABLE or have
OPERABILITY when it is capable of performing its specified function(s), and when all
necessary attendant instrumentation, controls, electrical power, cooling or seal water,
lubrication or other auxiliary equipment that are required for the system, subsystem, train,
component or device to perform its function(s) are also capable of performing their related
support function(s).
OPERATIONAL MODE - MODE

1.19 An OPERATIONAL MODE (i.e., MODE) shall correspond to any one inclusive
combination of core reactivity condition, power level and average reactor coolant
temperature specified in Table 1.1.
PHYSICS TESTS
1.20 PHYSICS TESTS shall be those tests performed to measure the fundamental nuclear
characteristics of the reactor core and related instrumentation and 1) described in Chapter
14.0 of the FSAR, 2) authorized under the provisions of 10 CFR 50.59, or 3) otherwise
approved by the Commission.
PRESSURE BOUNDARY LEAKAGE
1.21 PRESSURE BOUNDARY LEAKAGE shall be leakage (except primary-to-secondary
leakage) through a non-isolable fault in a Reactor Coolant System component body, pipe
wall or vessel wall.
PROCESS CONTROL PROGRAM (PCP)
1.22 The PROCESS CONTROL PROGRAM (PCP) shall contain the current formulas,
sampling, analyses, tests, and determinations to be made to ensure that processing and
packaging of solid radioactive wastes based on demonstrated processing of actual or
simulated wet solid wastes will be accomplished in such a way as to assure compliance with
10 CFR Parts 20, 61, and 71, State regulations, burial ground requirements, and other
requirements governing the disposal of solid radioactive waste.
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REACTOR COOLANT SYSTEM
3/4.4.5 STEAM GENERATOR TUBE INTEGRITY
LIMITING CONDITION FOR OPERATION
3.4.5 Steam generator tube integrity shall be maintained.
AND
All steam generator tubes satisfying the tube repair criteria shall be plugged or repaired
in accordance with the Steam Generator Program.
APPLICABILITY:

MODES 1, 2, 3 and 4.

ACTION:
The ACTIONS may be entered separately for each steam generator tube.
a.

b.

With one or more steam generator tubes satisfying the tube repair criteria and not
plugged or repaired in accordance with the Steam Generator Program,
1.

Within 7 days verify tube integrity of the affected tube(s) is maintained until the
next refueling outage or steam generator tube inspection, or be in HOT
STANDBY within the next 6 hours and in COLD SHUTDOWN within the
following 30 hours, and

2.

Plug or repair the affected tube(s) in accordance with the Steam Generator
Program prior to entering HOT SHUTDOWN following the next refueling outage
or steam generator tube inspection.

With steam generator tube integrity not maintained, be in HOT STANDBY within 6
hours and in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE REQUIREMENTS
4.4.5.1 Verify steam generator tube integrity in accordance with the Steam Generator
Program.
4.4.5.2 Verify that each inspected steam generator tube that satisfies the tube repair criteria is
plugged or repaired in accordance with the Steam Generator Program prior to entering HOT
SHUTDOWN following a steam generator tube inspection.
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REACTOR COOLANT SYSTEM
OPERATIONAL LEAKAGE
LIMITING CONDITION FOR OPERATION
3.4.6.2

Reactor Coolant System operational leakage shall be limited to:

a.

No PRESSURE BOUNDARY LEAKAGE,

b.

1 GPM UNIDENTIFIED LEAKAGE,

c.

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

d.

10 GPM IDENTIFIED LEAKAGE from the Reactor Coolant System, and

e.

33 GPM CONTROLLED LEAKAGE at a Reactor Coolant System pressure of 2235 ±
20 psig.

f.

The leakage rate specified for each Reactor Coolant System Pressure Isolation Valve
in Table 3.4-1 at a Reactor Coolant System pressure of 2235 ± 20 psig.

APPLICABILITY:

MODES 1,2, 3 and 4

ACTION:
a.

With any PRESSURE BOUNDARY LEAKAGE or with primary-to-secondary leakage,
not within limit, be in at least HOT STANDBY within 6 hours and in COLD
SHUTDOWN within the following 30 hours.

b.

With any UNIDENTIFIED LEAKAGE, IDENTIFIED LEAKAGE, or CONTROLLED
LEAKAGE greater than the above limits, reduce the leakage rate to within limits
within 4 hours or be in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

c.

With any Reactor Coolant System Pressure Isolation Valve Leakage greater than the
limit, isolate the high pressure portion of the affected system from the low pressure
portion within 4 hours by use of at least two closed manual or deactivated automatic
valves, or be in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS_
4.4.6.2.1 The Reactor Coolant System operational leakages shall be demonstrated to be
within each of the above limits by:
a.

Monitoring the reactor building atmosphere (gaseous or particulate) radioactivity
monitor at least once per 12 hours.
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REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS (Continued)
b.

Monitoring the reactor building sump inventory at least once per 12 hours.

c.

Measurement of the CONTROLLED LEAKAGE to the reactor coolant pump seals
when the Reactor Coolant System pressure is 2235 ± 20 psig at least once per 31
days with the modulating valve fully open. The provisions of Specification 4.0.4 are
not applicable for entry into MODE 3 or 4.

d.

Performance of a Reactor Coolant System water inventory balance at least once per
72 hours('). This requirement is not applicable to primary-to-secondary leakage and
controlled leakage.

e.

Monitoring the reactor head flange leakoff system at least once per 24 hours.

4.4.6.2.2 Each Reactor Coolant System Pressure Isolation Valve specified in Table 3.4-1 shall
be demonstrated OPERABLE by verifying leakage to be within its limit.
a.

During startup following each refueling outage.

b.

Prior to returning the valve to service following maintenance repair or replacement
work on the valve.

c.

Prior to entering MODE 2 following valve actuation due to automatic or manual action
or flow through the valve for valves denoted on Table 3.4-1 by an asterisk*.

d.

The provisions of Specification 4.0.4 are not applicable for entry into MODE
3or4.

4.4.6.2.3 Primary-to-Secondary leakage shall be verified s 150 gallons per day through any
one steam generator at least once per 72 hours(').

(1) Not required to be performed/completed until 12 hours after establishment of steady state
operation.
SUMMER - UNIT 1

3/4 4-20

Amendment No.

ADMINISTRATIVE CONTROLS
Technical Specifications (TS) Bases Control Proaram
This program provides a means for processing changes to the Bases of these
Technical Specifications.

j.

1.

Changes to the Bases shall be made under appropriate administrative control
and reviews.

2.

Licensees may make changes to Bases without prior NRC approval provided
the changes do not require either of the following:
a)

A change in the TS incorporated in the license or

b)

A change to the updated FSAR or bases that requires NRC approval
pursuant to 10 CFR 50.59.

3.

The Bases Control Program shall contain provisions to insure that the Bases are
maintained consistent with the FSAR.

4.

Proposed changes that meet the criteria of Specification 6.8.4.i.2.b above shall
be reviewed and approved prior to implementation. Changes to the Bases
implemented without prior NRC approval shall be provided to the NRC on a
frequency consistent with 10 CFR 50.71(e).

Reactor Coolant Pump Flywheel Inspection Program
This program shall provide for the inspection of each reactor coolant pump flywheel
per the recommendations of Regulatory Position C.4.b of Regulatory Guide 1.14,
Revision 1, August 1975.
In lieu of Positions C.4.b(1) and C.4.b(2), a qualified in-place UT examination over the
volume from the inner bore of the flywheel to the circle one-half of the outer radius or
a surface examination (MT and/or PT) of exposed surfaces of the removed flywheels
may be conducted at 20 year intervals.

k.

Steam Generator Program
A Steam Generator Program shall be established and implemented to ensure that
steam generator (SG) tube integrity is maintained. In addition, the Steam Generator
Program shall include the following provisions:
1.

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 a
SG inspection outage, as determined from the inservice inspection results or by
other means, prior to the plugging of tubes. Condition monitoring assessments
shall be conducted during each outage during which the SG tubes are inspected
or plugged or repaired to confirm that the performance criteria are being met.
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ADMINISTRATIVE CONTROLS
2.

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

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
(3deltaP) against burst under normal steady state full power operation
primary-to-secondary pressure differential and a safety factor of 1.4 against
burst applied to the design basis accident primary-to-secondary pressure
differentials. Apart from the above requirements, additional loading
conditions associated with the design basis accidents, or combination of
accidents in accordance with the design and licensing basis, shall also be
evaluated to determine if the associated loads contribute significantly to
burst or collapse. In the assessment of tube integrity, those loads that do
significantly affect burst or collapse shall be determined and assessed in
combination with the loads due to pressure with a safety factor of 1.2 on
the combined primary loads and 1.0 on axial secondary loads.

b)

Accident induced leakage performance criterion. The primary-tosecondary accident induced leakage rate for any design basis accident,
other than a SG tube rupture, shall not exceed the leakage rate assumed in
the accident analysis in terms of total leakage rate for all SGs and leakage
rate for an individual SG. Accident induced leakage is not to exceed 1 gpm
total for all three SGs.

c)

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

3.

Provisions for SG tube repair criteria. Tubes found by inservice inspection to
contain flaws with a depth equal to or exceeding 40% of the nominal tube wall
thickness shall be plugged or repaired.

4.

Provisions for SG tube inspections. Periodic SG tube inspections shall be
performed. The number and portions of the tubes inspected and methods of
inspection shall be performed with the objective of detecting flaws of any type
(e.g., volumetric flaws, axial and circumferential cracks) that may be present
along the length of the tube, from tube-to-tubesheet weld at the tube inlet to the
tube-to-tubesheet weld at the tube outlet, and that may satisfy the applicable
tube repair criteria. The tube-to-tubesheet weld is not part of the tube. In
addition to meeting the requirements of 4.a, 4.b, and 4.c 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
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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.

5.

a)

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

b)

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.

c)

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.

Provisions for monitoring operational primary-to-secondary leakage.
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STEAM GENERATOR TUBE INSPECTION REPORT
6.9.1.12 A report shall be submitted within 180 days after the initial entry into MODE 4
following completion of a Steam Generator tube inspection performed in accordance with
Specification 6.8.4.k. The report shall include:
a.

The scope of inspections performed on each SG,

b.

Active degradation mechanisms found,

c.

Nondestructive examination techniques utilized for each degradation mechanism,

d.

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

e.

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

f.

Total number and percentage of tubes plugged to date,

g.

The results of condition monitoring, including the results of tube pulls and in-situ
testing.
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%3/4.4.5 STEAM GENERATORS
The Surveillance Requirements for inspection of the steam generator tubes
e
the structural integrity of this portion of the RCS will be maintained.
that
ensu
progra for inservice inspection of steam generator tubes is based on a modifr ton
of Regula ry Guide 1.83, Revision 1. Inservice inspection of steam generat tubing
is essential order to maintain surveillance of the conditions of the tubes i the event
that there is e dence of mechanical damage or progressive degradation ue to
design, manufauring errors, or inservice conditions that lead to corro n. Inservice
inspection of stea generator tubing also provides a means of chara erizing the
nature and cause o ny tube degradation so that corrective meas es can be taken.
The plant is exp cted to be operated in a manner suchat the secondary
a result in negligible
coolant will be maintaine within those chemistry limits fou
chemistry is not
olant
secondary
If
the
tubes.
ator
gen
corrosion of the steam
maintained within these limits localized corrosion may lily result in stress corrosion'
cracking. The extent of crackin during plant operatia would be limited by the
limitation of steam generator tub eakage between e primary coolant system and
leakage = 150 gallons per day
the secondary coolant system (pri ry-tosecond
primary- secondary leakage less than this
per steam generator). Cracks havin
limit during operation will have an adeq ate m gin of safety to withstand the loads
imposed during normal operation and by o lated accidents. Operating plants have
demonstrated that primary-to-secondary Ia age of 150 gallons per day per steam
generator can readily be detected by ra tiomonitors of steam generator blowdown.
Leakage in excess of this limit will req e plan hutdown and an unscheduled
inspection, during which the leaking bes will beated and plugged.
lunikely with prope hemistry treatment of the
Wastage-type defects ar
if
secondary coolant. However, yen a defect should velop in service, it will be
found during scheduled inseice steam generator tube e aminations. Plugging wll be
required for all tubes with perfections exceeding 40% of e tube nominal wall
thickness. Steam gene tor tube inspections of operating ptat have demonstrated
the capability to reliab detect wastage-type degradation that h s penetrated 20% of
the original tube wa thickness.
Whenev rthe results of any steam generator tubing inservice nspection fall
into Category -3, these results will be promptly reported to the Comm sion pursuant
to 10FR5 2(b)2(i) prior to resumption of plant operation. Such cases ill be
consider by the Commission on a case-by-case basis and may result in
requir ent for analysis, laboratory examinations, tests, additional eddy-cur ft
map tion, and revision of the Technical Specifications, if necessary.
.
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TECHNICAL SPECIFICATION BASES
Insert 314.4.5
3/4.4 REACTOR COOLANT SYSTEM
3/4.4.5

STEAM GENERATOR TUBE INTEGRITY

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. SG tubes are an integral part of the reactor coolant pressure
boundary (RCPB) and, as such, are relied on to maintain the primary system's pressure and
inventory. The SG tubes isolate the radioactive fission products in the primary coolant from the
secondary system. In addition, as part of the RCPB, the SG tubes are unique in that they act as
the heat transfer surface between the primary 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 3.4.1.1, 'Reactor Coolant System, Reactor
Coolant Loops and Coolant Circulation, Startup and Power Operation," LCO 3.4.1.2, 'Reactor
Coolant System, Hot Standby," LCO 3.4.1.3, "Reactor Coolant System, Hot Shutdown," and
LCO 3.4.1.4.1, "Reactor Coolant System, Cold Shutdown-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.
SG tubing is subject to a variety of degradation mechanisms. SG tubes may experience
tube degradation related to corrosion phenomena, such as wastage, pitting, intergranular attack,
and stress corrosion cracking, along with other mechanical phenomena such as denting and
wear. These degradation mechanisms can impair tube integrity if they are not managed
effectively. The SG performance criteria are used to manage SG tube degradation.
Specification 6.8.4.k, "Steam Generator Program," requires that a program be
established and implemented to ensure that SG tube integrity is maintained. Pursuant to
Specification 6.8.4.k, tube integrity is maintained when the SG performance criteria are met.
There are three SG performance criteria: structural integrity, accident induced leakage, and
operational leakage. The SG performance criteria are described in Specification 6.8.4.k.
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 (Reference 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 accident analysis for a
SGTR event accounts for a bounding primary-to-secondary leakage rate equal to 1 gpm and the
leakage rate associated with a double-ended rupture of a single tube. Contaminated fluid in a
ruptured steam generator is only briefly released to the atmosphere as steam via the main
steam safety valves. To maximize its contribution to the dose releases, the entire I gpm
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primary-to-secondary leakage is assumed to occur in the intact steam generators where it can
be released during the subsequent cooldown of the plant.
The analyses for design basis accidents and transients other than a SGTR assume the
SG tubes retain their structural integrity (i.e., they are assumed not to rupture). In these
analyses the steam discharge to the atmosphere is based on the total primary-to-secondary
leakage from all SGs of I gpm, or is assumed to increase to I gpm as a result of accident
induced conditions. For accidents that do not involve fuel damage, the primary coolant activity
level of DOSE EQUIVALENT 1-131 is assumed to be greater than or equal to the limits in LCO
3.4.8, "Reactor Coolant System, Specific Activity." For accidents that assume fuel damage, the
primary coolant activity is a function of the amount of activity released from the damaged fuel.
The dose consequences of these events are within the limits of GDC 19 (Reference 2), 10 CFR
100 (Reference 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).
Limiting Condition for Operation (LCO)
The LCO requires that SG tube integrity be maintained. The LCO also requires that all
SG tubes that satisfy the repair criteria be plugged in accordance with the Steam Generator
Program.
During a SG inspection, any inspected tube that satisfies the Steam Generator Program
repair criteria is removed from service by plugging. If a tube was determined to satisfy the repair
criteria but was not plugged, the tube may still have tube integrity. Refer to Action a. below.
In the context of this Specification, a SG tube is defined as the entire length of the tube,
including the tube wall between the tube-to-tubesheet weld at the tube inlet and the tube-totubesheet weld at the tube outlet. The tube-to-tubesheet weld is not considered part of the tube.
A SG tube has tube integrity when it satisfies the SG performance criteria. The SG
performance criteria are defined in Specification 6.8.4.k and describe acceptable SG tube
performance. The Steam Generator Program also provides the evaluation process for
determining conformance with the SG performance criteria.
There are three SG performance criteria: structural integrity, accident induced leakage,
and operational leakage. Failure to meet any one of these criteria is considered failure to meet
the LCO.
The structural integrity performance criterion provides a margin of safety against tube
burst or collapse under normal and accident conditions, and ensures structural integrity of the
SG tubes under all anticipated transients included in the design specification. Tube burst is
defined as, "The gross structural failure of the tube wall. The condition typically corresponds to
an unstable opening displacement (e.g., opening area increased in response to constant
pressure) accompanied by ductile (plastic) tearing of the tube material at the ends of the
degradation." Tube collapse is defined as, "For the load displacement curve for a given
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structure, collapse occurs at the top of the load verses displacement curve where the slope of
the curve becomes zero." The structural integrity performance criterion provides guidance on
assessing loads that have a significant effect on burst or collapse. In that context, the term
"significant" is defined as "An accident loading condition other than differential pressure is
considered significant when the addition of such loads in the assessment of the structural
integrity performance criterion could cause a lower structural limit or limiting burst/collapse
condition to be established." For tube integrity evaluations, except for circumferential
degradation, axial thermal loads are classified as secondary loads. For circumferential
degradation, the classification of axial thermal loads as primary or secondary loads will be
evaluated on a case-by-case basis. The division between primary and secondary
classifications will be based on detailed analysis and/or testing.
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 (Reference 4) and Draft Regulatory Guide 1.121 (Reference
5).
The accident induced leakage performance criterion ensures that the primary-tosecondary leakage caused by a design basis accident, other than a SGTR, is within the accident
analysis assumptions. The accident analysis assumes that accident induced leakage does not
exceed 1 gpm total from all SGs. The accident induced leakage rate includes any primary-tosecondary 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
3.4.6.2 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 break. If this
amount of leakage is due to more than one crack, the cracks are very small, and the above
assumption is conservative.
Applicabilitv

Steam generator tube integrity is challenged when the pressure differential across the
tubes is large. Large differential pressures across SG tubes can only be experienced in MODE
1, 2, 3, or 4.
RCS conditions are far less challenging in MODES 5 and 6 than during MODES 1, 2, 3,
and 4. In Modes 5 and 6, primary-to-secondary differential pressure is low, resulting in lower
stresses and reduced potential for leakage.
Actions
The ACTIONS are modified by a Note clarifying that the Conditions may be entered
independently for each SG tube. This is acceptable because the required ACTIONS provide
appropriate compensatory actions for each affected SG tube. Complying with the required
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ACTIONS may allow for continued operation, and subsequent affected SG tubes are governed
by subsequent Condition entry and application of associated required ACTIONS.
a.

The Condition applies if it is discovered that one or more SG tubes examined in an
Inservice Inspection satisfy the tube repair criteria but were not plugged in
accordance with the Steam Generator Program as required by Surveillance
Requirement 4.4.5.2. An evaluation of SG tube integrity of the affected tube(s) must
be made. Steam generator tube integrity is based on meeting the SG performance
criteria described in the Steam Generator Program. The SG repair criteria define
limits on SG tube degradation that allow for flaw growth between inspections.while
still providing assurance that the SG performance criteria will continue to be met. In
order to determine if a SG tube that should have been plugged has tube integrity, an
evaluation must be completed that demonstrates that the SG performance criteria will
continue to be met until the next refueling outage or SG tube inspection. The tube
integrity determination is based on the estimated condition of the tube at the time the
situation is discovered and the estimated growth of the degradation prior to the next
SG tube inspection. If it is determined that tube integrity is not being maintained, LCO
3.4.5 Action b. applies.
A completion time of seven days is sufficient to complete the evaluation while
minimizing the risk of plant operation with a SG tube that may not have tube integrity.
If the evaluation determines that the affected tube(s) have tube integrity, the ACTION
statement allows plant operation to continue until the next refueling outage or SG
inspection provided the inspection interval continues to be supported by an
operational assessment that reflects the affected tubes. However, the affected
tube(s) must be plugged prior to entering MODE 4 following the next refueling outage
or SG inspection. This completion time is acceptable since operation until the next
inspection is supported by the operational assessment.

b.

If the required actions and associated completion times of LCO 3.4.5 Action 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 the next 30 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.

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

Document Control Desk
Attachment IV
LAR 05-3594
RC-06-0084
Page 7 of 15
A condition monitoring assessment of the SG tubes is performed during SG inspections.
The condition monitoring assessment determines the "as found" condition of the SG tubes. The
purpose of the condition monitoring assessment is to ensure that the SG performance criteria
have been met for the previous operating period.
The Steam Generator Program determines the scope of the inspection and the method
used to determine whether the tubes contain flaws satisfying the tube repair criteria. Inspection
scope (i.e., which tubes or areas of tubing within the SG are to be inspected) is a function of
existing and potential degradation locations. The Steam Generator Program also specifies the
inspection methods to be used to find potential degradation. Inspection methods are a function
of degradation morphology, nondestructive examination (NDE) technique capabilities, and
inspection locations.
The Steam Generator Program defines the frequency of SR 4.4.5.1. The frequency is
determined by the operational assessment and other limits in the SG examination guidelines
(Reference 6). The Steam Generator Program uses information on existing degradations and
growth rates to determine an inspection frequency that provides reasonable assurance that the
tubing will meet the SG performance criteria at the next scheduled inspection. In addition,
Specification 6.8.4.k contains prescriptive requirements concerning inspection intervals to
provide added assurance that the SG performance criteria will be met between scheduled
inspections.
4.4.5.2 During a SG inspection, any inspected tube that satisfies the Steam Generator
Program repair criteria is repaired or removed from service by plugging. The tube repair criteria
delineated in Specification 6.8.4.k 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 provides
guidance for performing operational assessments to verify that the tubes remaining in service
will continue to meet the SG performance criteria.
The frequency of "Prior to entering MODE 4 following a SG inspection" ensures that the
Surveillance has been completed and all tubes meeting the repair criteria are plugged prior to
subjecting the SG tubes to significant primary-to-secondary pressure differential.
References

2.

NEI 97-06, "Steam Generator Program Guidelines"
10 CFR 50, Appendix A, GDC 19, "Control Room"

3.

10 CFR 100, "Reactor Site Criteria"

4.

ASME Boiler and Pressure Vessel Code, Section 1I1,Subsection NB
Draft Regulatory Guide 1.121, "Basis for Plugging Degraded Steam Generator
Tubes," August 1976
EPRI TR-107569, 'Pressurized Water Reactor Steam Generator Examination
Guidelines"
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REACTOR COOLANT SYSTEM
BASES
3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE
3/4.4.6.1 LEAKAGE DETECTION SYSTEMS
The RCS leakage detection systems required by this specification are provided to
monitor and detect leakage from the Reactor Coolant Pressure Boundary. These detection
systems are consistent with the recommendations of Regulatory Guide 1.45, Reactor
Pressure Boundary Leakage Detection Systems.' May 1
3/4.4.6.2

OPERATIONAL LEAKAGE
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3/4.4.7 CHEMISTRY
The limitations on Reactor Coolant System chemistry ensure that corrosion of the
Reactor Coolant System is minimized and reduces the potential for Reactor Coolant System
leakage or failure due to stress corrosion. Maintaining the chemistry within the Steady State
Limits provides adequate corrosion protection to ensure the structural integrity of the Reactor
Coolant System over the life of the plant. The associated effects of exceeding the oxygen,
chloride and tluorde limits are time and temperature dependent. Corrosion studies show that
operation may be continued with contaminant concentration levels in excess of the Steady
State Limits, up to the Transient Limits, for the specified limited time intervals without having a
significant effect on the structural integrity of the Reactor Coolant System. The time interval
permitting continued operation within the restrictions of the Transient Limits provides time for
taking corrective actions to restore the contaminant concentrations to within the Steady State
Limits.
The surveillance requirements provide adequate assurance that concentrations in
excess of the limits will be detected in sufficient time to take corrective action.
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TECHNICAL SPECIFICATION BASES
Insert 314.4.6.2
3/4.4.6.2 OPERATIONAL LEAKAGE
Background
Components that contain or transport the coolant to or from the reactor core make up
the RCS. Component joints are made by welding, bolting, rolling, or pressure loading, and
valves isolate connecting systems from the RCS.
During plant life, the joint and valve interfaces can produce varying amounts of reactor
coolant leakage, through either normal operational wear or mechanical deterioration. The
purpose of the RCS Operational Leakage LCO is to limit system operation in the presence of
leakage from these sources to amounts that do not compromise safety. This LCO specifies the
types and amounts of leakage.
10 CFR 50, Appendix A, GDC 30, mQuality of Reactor Coolant Pressure Boundary,"
requires means for detecting and, to the extent practical, identifying the source of reactor
coolant leakage. Regulatory Guide 1.45 describes acceptable methods for selecting leakage
detection systems.
The safety significance of RCS leakage varies widely depending on its source, rate, and
duration. Therefore, detecting and monitoring reactor coolant leakage into the containment
area is necessary. Quickly separating the identified leakage from the unidentified leakage is
necessary to provide quantitative information to the operators, allowing them to take corrective
action should a leak occur that is detrimental to the safety of the facility and the public.
A limited amount of leakage inside containment is expected from auxiliary systems that
cannot be made 100% leak tight. Leakage from these systems should be detected, located,
and isolated from the containment atmosphere, if possible, to not interfere with RCS leakage
detection.
This LCO deals with protection of the reactor coolant pressure boundary (RCPB) from
degradation and the core from inadequate cooling, in addition to preventing the accident
analyses radiation release assumptions from being exceeded. The consequences of violating
this LCO include the possibility of a loss of coolant accident (LOCA).
ApDlicable Safety Analyses
Except for primary-to-secondary leakage, the safety analyses do not address operational
leakage. However, other operational leakage is related to the safety analyses for a LOCA; the
amount of leakage can affect the probability of such an event. The safety analysis for an event
resulting in steam discharge to the atmosphere assumes that primary-to-secondary leakage
from all steam generators is 1 gpm or increases to 1 gpm as a result of accident induced
conditions. The LCO requirement to limit primary-to-secondary leakage through any one steam
generator to less than or equal to 150 gallons per day is significantly less than the conditions
assumed in the safety analysis.
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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 FSAR analysis for SGTR accounts for a bounding primary-to-secondary leakage rate
equal to 1 gpm and the leakage rate associated with a double-ended rupture of a single tube.
Leakage through the ruptured tube is the dominate contributor to dose releases. Since
contaminated fluid in the ruptured steam generator is only briefly released to the atmosphere as
steam via the main steam safety valves, the entire 1 gpm primary-to-secondary leakage is
assumed to occur in the intact steam generators where it can be released during the
subsequent cooldown of the plant. Overall, this pathway is a small contributor to dose releases.
The SLB is more limiting for site radiation releases. The safety analysis for the SLB
accident assumes the entire 1 gpm primary-to-secondary leakage is through the effected steam
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).
Limiting Condition for ODeration (LCO)
Reactor Coolant System operational leakage shall be limited to:
a.

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

b.

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

c.

Primary-to-Secondary Leakage Through Any One Steam Generator
The limit of 150 gallons per day (gpd) per steam generator is based on the operational
leakage performance criterion in NEI 97-06, Steam Generator Program Guidelines
(Reference 1). The Steam Generator Program operational leakage performance criterion
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in NEI 97-06 states, 'The RCS operational primary-to-secondary leakage through any one
steam generator shall be limited to 150 gpd." The limit is based on operating experience
with steam generator tube degradation mechanisms that result in tube leakage. The
operational leakage rate criterion in conjunction with the implementation of the Steam
Generator Program is an effective measure for minimizing the frequency of steam
generator tube ruptures.
d.

IDENTIFIED LEAKAGE
Up to 10 gpm of IDENTIFIED LEAKAGE is considered allowable because leakage is from
known sources that do not interfere with detection of UNIDENTIFED LEAKAGE and is well
within the capability of the Reactor Coolant System Makeup System. IDENTIFIED
LEAKAGE includes leakage to the containment from specifically known and located
sources, but does not include PRESSURE BOUNDARY LEAKAGE or CONTROLLED
LEAKAGE. Violation of this LCO could result in continued degradation of a component or
system.

e.

CONTROLLED LEAKAGE
The CONTROLLED LEAKAGE limitation restricts operation when the total flow supplied to
the reactor coolant pump seals exceeds 33 gpm with the modulating valve in the supply
line fully open at a nominal RCS reassure of 2235 psig. This limitation ensures that in the
event of a LOCA, the safety injection flow will not be less than assumed in the accident
analysis.

f.

Reactor Coolant System Pressure Isolation Valve Leakage
10CFR50.2, IOCFR50.55a(c), and GDC 55 of IOCFR50, Appendix A define RCS pressure
isolation valves (PIVs) as any two normally closed valves in series within the reactor
coolant pressure boundary (RCPB) which separate the high pressure RCS from an
attached low pressure system. During their service lives, these valves can produce varying
amounts of reactor coolant leakage through either normal operational wear or mechanical
deterioration. The RCS PIV leakage LCO allows leakage through these valves in amounts
that do not compromise safety.
The Reactor Coolant System Pressure Isolation Valve (PIV) Leakage limit applies to each
individual valve. Leakage through both series PIVs in a line must be included as part of
IDENTIFIED LEAKAGE governed by LCO 3.4.6.2, "Reactor Coolant System Operational
Leakage." This is true during operation only when the loss of RCS mass through two
series valves is determined by water inventory balance (SR 4.4.6.2.1.d). A known
component of the identified leakage before operation begins is the least of the two
individual leak rates determined for leaking series PIVs during the required surveillance
testing. Leakage measured through one PIV in a line is not RCS operational LEAKAGE if
the other PIV is leaktight.
Although this specification provides a limit on allowable PIV leakage rate, its main purpose
is to prevent overpressure failure of the low-pressure portions of connecting systems. The
leakage limit is an indication that the PIVs between the RCS and the connecting system
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are degraded or degrading. Excessive PIV leakage could lead to overpressure of the lowpressure piping or components, potentially resulting in a loss of coolant accident (LOCA)
outside of containment.
The PIV leakage limit is 0.5 gpm per nominal inch of valve size with a maximum limit of 5
gpm. The NRC, through NUREG-1431, has endorsed this PIV leakage rate limit.
The surveillance requirements for RCS PIVs provide added assurance of valve integrity
thereby reducing the probability of gross valve failure and consequent intersystem LOCA.
Leakage from the RCS PlVs is IDENTIFIED LEAKAGE and will be considered as a portion
of the allowed limit.
Leakage from the RCS PlVs may be identified by surveillance testing performed during
plant heatup or cooldown above 2000 psig and may be adjusted to obtain the leakage
value at 2235 ± 20 psig using calculation guidance provided by the ASME OM Code.
ADDlicability
In MODES 1, 2, 3, and 4, the potential for RCPB leakage is greatest when the Reactor
Coolant System is pressurized.
In MODES 5 and 6, leakage limits are not required because the reactor coolant pressure
is far lower, resulting in lower stresses and reduced potentials for leakage.
Actions
a.

If any PRESSURE BOUNDARY LEAKAGE exists, or primary-to-secondary leakage is not
within limit, the reactor must be brought to MODE 3 within 6 hours and MODE 5 within the
next 30 hours. This ACTION reduces the leakage and also reduces the factors that tend to
degrade the pressure boundary.
The allowed completion times are reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an orderly manner and without
challenging plant systems. In MODE 5, the pressure stresses acting on the RCPB are
much lower, and further deterioration is much less likely.

b.

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

c.

With PIV leakage in excess of the limit, the high pressure portion of the affected system
must be isolated within 4 hours, or be in at least hot standby within the next 6 hours, and
cold shutdown within the following 30 hours. This ACTION is necessary to prevent over
pressurization of low pressure systems, and the potential for intersystem LOCA.
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Surveillance Requirements
Verifying Reactor Coolant System leakage to be within the LCO limits ensures the
4.4.6.2.1
integrity of the Reactor Coolant Pressure Boundary 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 a Reactor Coolant System water
inventory balance.
The RCS water inventory balance must be met with the reactor at steady state operating
conditions and near operating pressure. Therefore, the Surveillance is modified by a note. The
note states that this Surveillance Requirement is not required to be performed until 12 hours
after establishment of steady state operation.
For RCS operational leakage determination by water inventory balance, steady state is
defined as stable RCS pressure, temperature, power level, pressurizer and makeup tank levels,
makeup and letdown, and Reactor Coolant Pump seal injection and return flows.
An early warning of PRESSURE BOUNDARY LEAKAGE or UNIDENTIFIED LEAKAGE
is provided by the automatic systems that monitor containment atmosphere radioactivity and
containment sump level. It should be noted that leakage past seals and gaskets is not
PRESSURE BOUNDARY LEAKAGE. These leakage detection systems are specified in LCO
3.4.6.1, "Reactor Coolant System, Leakage Detection Systems."
Part (d) notes 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.
The 72-hour frequency is a reasonable interval to trend leakage and recognizes the
importance of early leakage detection in the prevention of accidents.
4.4.6.2.2 This Surveillance Requirement verifies RCS Pressure Isolation Valve integrity
thereby reducing the probability of gross valve failure and consequent intersystem LOCA.
4.4.6.2.3 This Surveillance Requirement verifies that primary-to-secondary leakage is less
than or equal to 150 gpd through any one steam generator. Satisfying the primary-to-secondary
leakage limit ensures that the operational leakage performance criterion in the Steam Generator
Program is met. If this Surveillance Requirement is not met, compliance with LCO 3.4.5 should
be evaluated. The 150-gpd limit is measured at room temperature as described in Reference 2.
The operational leakage rate limit applies to leakage through any one steam generator. If it is
not practical to assign the leakage to an individual steam generator, all the primary-tosecondary leakage should be conservatively assumed to be from one steam generator.

-
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The Surveillance Requirement is modified by a note, which states that the
Surveillance is not required to be performed until 12 hours after establishment of steady state
operation. For Reactor Coolant System primary-to-secondary leakage determination, steady
state is defined as stable Reactor Coolant System pressure, temperature, power level,
pressurizer and makeup tank levels, makeup and letdown, and reactor coolant pump seal
injection and return flows.
The frequency of 72 hours is a reasonable interval to trend primary-to-secondary
recognizes the importance of early leakage detection in the prevention of accidents.
and
leakage
The primary-to-secondary leakage is determined using continuous process radiation monitors or
radiochemical grab sampling in accordance with the EPRI guidelines (Reference 2).
References
1.

NEI 97-06, "Steam Generator Program Guidelines'

2.

EPRI TR-104788, "Pressurized Water Reactor Primary-to-Secondary Leak
Guidelines"
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ATTACHMENT V
PROPOSED TECHNICAL SPECIFICATION BASES CHANGES (RETYPED)

REACTOR COOLANT SYSTEM
BASES
3/4.4.5 STEAM GENERATOR TUBE INTEGRITY
Back-round
Steam generator (SG) tubes are small diameter, thin walled tubes that carry
primary coolant through the primary-to-secondary heat exchangers. The SG tubes
have a number of important safety functions. SG tubes are an integral part of the
reactor coolant pressure boundary (RCPB) and, as such, are relied on to maintain the
primary system's pressure and inventory. The SG tubes isolate the radioactive fission
products in the primary coolant from the secondary system. In addition, as part of the
RCPB, the SG tubes are unique in that they act as the heat transfer surface between
the primary 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 3.4.1.1, "Reactor Coolant System, Reactor
Coolant Loops and Coolant Circulation, Startup and Power Operation," LCO 3.4.1.2,
'Reactor Coolant System, Hot Standby," LCO 3.4.1.3, "Reactor Coolant System, Hot
Shutdown," and LCO 3.4.1.4.1, "Reactor Coolant System, Cold Shutdown-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.
SG tubing is subject to a variety of degradation mechanisms. SG tubes may
experience tube degradation related to corrosion phenomena, such as wastage, pitting,
intergranular attack, and stress corrosion cracking, along with other mechanical
phenomena such as denting and wear. These degradation mechanisms can impair
tube integrity if they are not managed effectively. The SG performance criteria are
used to manage SG tube degradation.
Specification 6.8.4.k, "Steam Generator Program," requires that a program be
established and implemented to ensure that SG tube integrity is maintained. Pursuant
to Specification 6.8.4.k, tube integrity is maintained when the SG performance criteria
are met. There are three SG performance criteria: structural integrity, accident induced
leakage, and operational leakage. The SG performance criteria are described in
Specification 6.8.4.k. 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 (Reference 1).
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REACTOR COOLANT SYSTEM
BASES
STEAM GENERATOR TUBE INTEGRITY (Continued)
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 accident
analysis for a SGTR event accounts for a bounding primary-to-secondary leakage rate
equal to I gpm and the leakage rate associated with a double-ended rupture of a single
tube. Contaminated fluid in a ruptured steam generator is only briefly released to the
atmosphere as steam via the main steam safety valves. To maximize its contribution to
the dose releases, the entire 1 gpm primary-to-secondary leakage is assumed to occur in
the intact steam generators where it can be released during the subsequent cooldown of
the plant.
The analyses for design basis accidents and transients other than a SGTR assume
the SG tubes retain their structural integrity (i.e., they are assumed not to rupture). In
these analyses the steam discharge to the atmosphere is based on the total primary-tosecondary leakage from all SGs of 1 gpm, or is assumed to increase to 1 gpm as a result
of accident induced conditions. For accidents that do not involve fuel damage, the
primary coolant activity level of DOSE EQUIVALENT 1-131 is assumed to be greater than
or equal to the limits in LCO 3.4.8, 'Reactor Coolant System, Specific Activity." For
accidents that assume fuel damage, the primary coolant activity is a function of the
amount of activity released from the damaged fuel. The dose consequences of these
events are within the limits of GDC 19 (Reference 2), 10 CFR 100 (Reference 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).
Limiting Condition for Operation (LCO)
The LCO requires that SG tube integrity be maintained. The LCO also requires that
all SG tubes that satisfy the repair criteria be plugged in accordance with the Steam
Generator Program.
During a SG inspection, any inspected tube that satisfies the Steam Generator
Program repair criteria is removed from service by plugging. If a tube was determined to
satisfy the repair criteria but was not plugged, the tube may still have tube integrity. Refer
to Action a. below.
In the context of this Specification, a SG tube is defined as the entire length of the
tube, including the tube wall between the tube-to-tubesheet weld at the tube inlet and the
tube-to-tubesheet weld at the tube outlet. The tube-to-tubesheet weld is not considered
part of the tube.
A SG tube has tube integrity when it satisfies the SG performance criteria. The SG
performance criteria are defined in Specification 6.8.4.k and describe acceptable SG tube
performance. The Steam Generator Program also provides the evaluation process for
determining conformance with the SG performance criteria.
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REACTOR COOLANT SYSTEM
BASES
STEAM GENERATOR TUBE INTEGRITY (Continued)
There are three SG performance criteria: structural integrity, accident induced
leakage, and operational leakage. Failure to meet any one of these criteria is considered
failure to meet the LCO.
The structural integrity performance criterion provides a margin of safety against
tube burst or collapse under normal and accident conditions, and ensures structural
integrity of the SG tubes under all anticipated transients included in the design
specification. Tube burst is defined as, "The gross structural failure of the tube wall. The
condition typically corresponds to an unstable opening displacement (e.g., opening area
increased in response to constant pressure) accompanied by ductile (plastic) tearing of
the tube material at the ends of the degradation." Tube collapse is defined as, 'For the
load displacement curve for a given structure, collapse occurs at the top of the load
verses displacement curve where the slope of the curve becomes zero." The structural
integrity performance criterion provides guidance on assessing loads that have a
significant effect on burst or collapse. In that context, the term "significant" is defined as
"An accident loading condition other than differential pressure is considered significant
when the addition of such loads in the assessment of the structural integrity performance
criterion could cause a lower structural limit or limiting burst/collapse condition to be
established." For tube integrity evaluations, except for circumferential degradation, axial
thermal loads are classified as secondary loads. For circumferential degradation, the
classification of axial thermal loads as primary or secondary loads will be evaluated on a
case-by-case basis. The division between primary and secondary classifications will be
based on detailed analysis and/or testing.
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 (Reference 4) and Draft
Regulatory Guide 1.121 (Reference 5).
The accident induced leakage performance criterion ensures that the primary-tosecondary leakage caused by a design basis accident, other than a SGTR, is within the
accident analysis assumptions. The accident analysis assumes that accident induced
leakage does not exceed I gpm total from all SGs. The accident induced leakage rate
includes any primary-to-secondary leakage existing prior to the accident in addition to
primary-to-secondary leakage induced during the accident.
The operational leakage performance criterion provides an observable indication of
SG tube conditions during plant operation. The limit on operational leakage is contained
in LCO 3.4.6.2 and limits primary-to-secondary leakage through any one SG to 150
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 break. If this amount of leakage is due to more than one crack, the cracks are
very small, and the above assumption is conservative.
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REACTOR COOLANT SYSTEM
BASES
STEAM GENERATOR TUBE INTEGRITY (Continued)
Applicability

Steam generator tube integrity is challenged when the pressure differential across
the tubes is large. Large differential pressures across SG tubes can only be
experienced in MODE 1, 2, 3, or 4.
RCS conditions are far less challenging in MODES 5 and 6 than during MODES
1, 2, 3, and 4. In Modes 5 and 6, primary-to-secondary differential pressure is low,
resulting in lower stresses and reduced potential for leakage.
Actions
The ACTIONS are modified by a Note clarifying that the Conditions may be
entered independently for each SG tube. This is acceptable because the required
ACTIONS provide appropriate compensatory actions for each affected SG tube.
Complying with the required ACTIONS may allow for continued operation, and
subsequent affected SG tubes are governed by subsequent Condition entry and
application of associated required ACTIONS.
a.

The Condition applies if it is discovered that one or more SG tubes examined
in an Inservice Inspection satisfy the tube repair criteria but were not
plugged in accordance with the Steam Generator Program as required by
Surveillance Requirement 4.4.5.2. An evaluation of SG tube integrity of the
affected tube(s) must be made. Steam generator tube integrity is based on
meeting the SG performance criteria described in the Steam Generator
Program. The SG repair criteria define limits on SG tube degradation that
allow for flaw growth between inspections while still providing assurance that
the SG performance criteria will continue to be met. In order to determine if
a SG tube that should have been plugged has tube integrity, an evaluation
must be completed that demonstrates that the SG performance criteria will
continue to be met until the next refueling outage or SG tube inspection.
The tube integrity determination is based on the estimated condition of the
tube at the time the situation is discovered and the estimated growth of the
degradation prior to the next SG tube inspection. If it is determined that tube
integrity is not being maintained, LCO 3.4.5 Action b. applies.
A completion time of seven days is sufficient to complete the evaluation
while minimizing the risk of plant operation with a SG tube that may not have
tube integrity.
If the evaluation determines that the affected tube(s) have tube integrity, the
ACTION statement allows plant operation to continue until the next refueling
outage or SG inspection provided the inspection interval continues to be
supported by an operational assessment that reflects the affected tubes.
However, the affected tube(s) must be plugged prior to entering MODE 4
following the next refueling outage or SG inspection. This completion time is
acceptable since operation until the next inspection is supported by the
operational assessment.
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REACTOR COOLANT SYSTEM
BASES
STEAM GENERATOR TUBE INTEGRITY (Continued)
ACTIONS (Continued)
b.

If the required actions and associated completion times of LCO 3.4.5 Action
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 the next 30
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.

Surveillance Requirements (SR)
4.4.5.1 During shutdown periods the SGs are inspected as required by this SR and
the Steam Generator Program. NEI 97-06, Steam Generator Program Guidelines
(Reference 1), and its referenced EPRI Guidelines, establish the content of the Steam
Generator Program. Use of the Steam Generator Program ensures that the inspection
is appropriate and consistent with accepted industry practices.
A condition monitoring assessment of the SG tubes is performed during SG
inspections. The condition monitoring assessment determines the 'as found" condition
of the SG tubes. The purpose of the condition monitoring assessment is to ensure that
the SG performance criteria have been met for the previous operating period.
The Steam Generator Program determines the scope of the inspection and the
method used to determine whether the tubes contain flaws satisfying the tube repair
criteria. Inspection scope (i.e., which tubes or areas of tubing within the SG are to be
inspected) is a function of existing and potential degradation locations. The Steam
Generator Program also specifies the inspection methods to be used to find potential
degradation. Inspection methods are a function of degradation morphology,
nondestructive examination (NDE) technique capabilities, and inspection locations.
The Steam Generator Program defines the frequency of SR 4.4.5.1. The
frequency is determined by the operational assessment and other limits in the SG
examination guidelines (Reference 6). The Steam Generator Program uses
information on existing degradations and growth rates to determine an inspection
frequency that provides reasonable assurance that the tubing will meet the SG
performance criteria at the next scheduled inspection. In addition, Specification 6.8.4.k
contains prescriptive requirements concerning inspection intervals to provide added
assurance that the SG performance criteria will be met between scheduled inspections.
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REACTOR COOLANT SYSTEM
BASES
STEAM GENERATOR TUBE INTEGRITY (Continued)
Surveillance Requirements (Continued)
4.4.5.2 During a SG inspection, any inspected tube that satisfies the Steam
Generator Program repair criteria is repaired or removed from service by plugging.
The tube repair criteria delineated in Specification 6.8.4.k 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 provides guidance for
performing operational assessments to verify that the tubes remaining in service will
continue to meet the SG performance criteria.
The frequency of "Prior to entering MODE 4 following a SG inspection" ensures
that the Surveillance has been completed and all tubes meeting the repair criteria are
plugged prior to subjecting the SG tubes to significant primary-to-secondary pressure
differential.
References
1.
2.
3.
4.
5.
6.

NEI 97-06, 'Steam Generator Program Guidelines"
10 CFR 50, Appendix A, GDC 19, "Control Room"
10 CFR 100, "Reactor Site Criteria"
ASME Boiler and Pressure Vessel Code, Section 1I1,Subsection NB
Draft Regulatory Guide 1.121, "Basis for Plugging Degraded Steam
Generator Tubes," August 1976
EPRI TR-107569, "Pressurized Water Reactor Steam Generator
Examination Guidelines"
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REACTOR COOLANT SYSTEM
BASES
3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE
3/4.4.6.1 LEAKAGE DETECTION SYSTEMS
The RCS leakage detection systems required by this specification are provided to
monitor and detect leakage from the Reactor Coolant Pressure Boundary. These detection
systems are consistent with the recommendations of Regulatory Guide 1.45, 'Reactor Coolant
Pressure Boundary Leakage Detection Systems," May 1973.
3/4.4.6.2 OPERATIONAL LEAKAGE
Background
Components that contain or transport the coolant to or from the reactor core make up the
RCS. Component joints are made by welding, bolting, rolling, or pressure loading, and valves
isolate connecting systems from the RCS.
During plant life, the joint and valve interfaces can produce varying amounts of reactor
coolant leakage, through either normal operational wear or mechanical deterioration. The
purpose of the RCS Operational Leakage LCO is to limit system operation in the presence of
leakage from these sources to amounts that do not compromise safety. This LCO specifies the
types and amounts of leakage.
10 CFR 50, Appendix A, GDC 30, "Quality of Reactor Coolant Pressure Boundary,"
requires means for detecting and, to the extent practical, identifying the source of reactor
coolant leakage. Regulatory Guide 1.45 describes acceptable methods for selecting leakage
detection systems.
The safety significance of RCS leakage varies widely depending on its source, rate, and
duration. Therefore, detecting and monitoring reactor coolant leakage into the containment
area is necessary. Quickly separating the identified leakage from the unidentified leakage is
necessary to provide quantitative information to the operators, allowing them to take corrective
action should a leak occur that is detrimental to the safety of the facility and the public.
A limited amount of leakage inside containment is expected from auxiliary systems that
cannot be made 100% leak tight. Leakage from these systems should be detected, located,
and isolated from the containment atmosphere, if possible, to not interfere with RCS leakage
detection.
This LCO deals with protection of the reactor coolant pressure boundary (RCPB) from
degradation and the core from inadequate cooling, in addition to preventing the accident
analyses radiation release assumptions from being exceeded. The consequences of violating
this LCO include the possibility of a loss of coolant accident (LOCA).
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REACTOR COOLANT SYSTEM
BASES
OPERATIONAL LEAKAGE (Continued)
Applicable Safety Analyses
Except for primary-to-secondary leakage, the safety analyses do not address operational
leakage. However, other operational leakage is related to the safety analyses for a LOCA; the
amount of leakage can affect the probability of such an event. The safety analysis for an event
resulting in steam discharge to the atmosphere assumes that primary-to-secondary leakage
from all steam generators is 1 gpm or increases to I gpm as a result of accident induced
conditions. The LCO requirement to limit primary-to-secondary leakage through any one steam
generator to less than or equal to 150 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 FSAR analysis for SGTR accounts for a bounding primary-to-secondary leakage rate
equal to I gpm and the leakage rate associated with a double-ended rupture of a single tube.
Leakage through the ruptured tube is the dominate contributor to dose releases. Since
contaminated fluid in the ruptured steam generator is only briefly released to the atmosphere as
steam via the main steam safety valves, the entire 1 gpm primary-to-secondary leakage is
assumed to occur in the intact steam generators where it can be released during the
subsequent cooldown of the plant. Overall, this pathway is a small contributor to dose releases.
The SLB is more limiting for site radiation releases. The safety analysis for the SLB
accident assumes the entire I gpm primary-to-secondary leakage is through the effected steam
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).
Limiting Condition for Operation (LCO)
Reactor Coolant System operational leakage shall be limited to:
a.

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

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

c.

Primary-to-Secondary Leakage Through Any One Steam Generator
The limit of 150 gallons per day (gpd) per steam generator is based on the
operational leakage performance criterion in NEI 97-06, Steam Generator Program
Guidelines (Reference 1). The Steam Generator Program operational leakage
performance criterion in NEI 97-06 states, "The RCS operational primary-tosecondary leakage through any one steam generator shall be limited to 150 gpd."
The limit is based on operating experience with steam generator tube degradation
mechanisms that result in tube leakage. The operational leakage rate criterion in
conjunction with the implementation of the Steam Generator Program is an effective
measure for minimizing the frequency of steam generator tube ruptures.

d.

IDENTIFIED LEAKAGE
Up to 10 gpm of IDENTIFIED LEAKAGE is considered allowable because leakage is
from known sources that do not interfere with detection of UNIDENTIFED LEAKAGE
and is well with the capability of the Reactor Coolant System Makeup System.
IDENTIFIED LEAKAGE includes leakage to the containment from specifically known
and located sources, but does not include PRESSURE BOUNDARY LEAKAGE or
CONTROLLED LEAKAGE. Violation of this LCO could result in continued
degradation of a component or system.

e.

CONTROLLED LEAKAGE
The CONTROLLED LEAKAGE limitation restricts operation when the total flow
supplied to the reactor coolant pump seals exceeds 33 gpm with the modulating valve
in the supply line fully open at a nominal RCS reassure of 2235 psig. This limitation
ensures that in the event of a LOCA, the safety injection flow will not be less than
assumed in the accident analysis.

f.

Reactor Coolant System Pressure Isolation Valve Leakage
10CFR50.2, IOCFR50.55a(c), and GDC 55 of 10CFR50, Appendix A define RCS
PIVs as any two normally closed valves in series within the reactor coolant pressure
boundary (RCPB) which separate the high pressure RCS from an attached low
pressure system. During their service lives, these valves can produce varying
amounts of reactor coolant leakage through either normal operational wear or
mechanical deterioration. The RCS PIV leakage LCO allows leakage through these
valves in amounts that do not compromise safety.
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REACTOR COOLANT SYSTEM
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OPERATIONAL LEAKAGE (Continued)
The Reactor Coolant System Pressure Isolation Valve (PIV) Leakage limit applies to
each individual valve. Leakage through both series PIVs in a line must be included
as part of IDENTIFIED LEAKAGE governed by LCO 3.4.6.2, 'Reactor Coolant
System Operational Leakage." This is true during operation only when the loss of
RCS mass through two series valves is determined by water inventory balance (SR
4.4.6.2.1.d). A known component of the identified leakage before operation begins is
the least of the two individual leak rates determined for leaking series PIVs during the
required surveillance testing. Leakage measured through one PIV in a line is not
RCS operational LEAKAGE if the other PIV is leaktight.
Although this specification provides a limit on allowable PIV leakage rate, its main
purpose is to prevent overpressure failure of the low-pressure portions of connecting
systems. The leakage limit is an indication that the PIVs between the RCS and the
connecting system are degraded or degrading. Excessive PIV leakage could lead to
overpressure of the low-pressure piping or components, potentially resulting in a loss
of coolant accident (LOCA) outside of containment.
The PIV leakage limit is 0.5 gpm per nominal inch of valve size with a maximum limit
of 5 gpm. The NRC, through NUREG-1431, has endorsed this PIV leakage rate limit.
The surveillance requirements for RCS Pressure Isolation Valves provide added
assurance of valve integrity thereby reducing the probability of gross valve failure and
consequent intersystem LOCA. Leakage from the RCS Pressure Isolation Valves is
IDENTIFIED LEAKAGE and will be considered as a portion of the allowed limit.
Leakage from the RCS Pressure Isolation Valves may be identified by surveillance
testing performed during plant heatup or cooldown above 2000 psig and may be
adjusted to obtain the leakage value at 2235 ± 20 psig using calculation guidance
provided by the ASME OM Code.
Applicability
In MODES 1, 2, 3, and 4, the potential for Reactor Coolant Pressure Boundary leakage
is greatest when the Reactor Coolant System is pressurized.
In MODES 5 and 6, leakage limits are rnot required because the reactor coolant pressure
is far lower, resulting in lower stresses and reduced potentials for leakage.
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Actions
a.

If any PRESSURE BOUNDARY LEAKAGE exists, or primary-to-secondary leakage is
not within limit, the reactor must be brought to MODE 3 within 6 hours and MODE 5
within the next 30 hours. This ACTION reduces the leakage and also reduces the
factors that tend to degrade the pressure boundary.
The allowed completion times are reasonable, based on operating experience, to
reach the required plant conditions from full power conditions in an orderly manner
and without challenging plant systems. In MODE 5, the pressure stresses acting on
the Reactor Coolant Pressure Boundary are much lower, and further deterioration is
much less likely.

b.

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

c.

With PIV leakage in excess of the limit, the high pressure portion of the affected
system must be isolated within 4 hours, or be in at least hot standby within the next 6
hours, and cold shutdown within the following 30 hours. This ACTION is necessary
to prevent over pressurization of low pressure systems, and the potential for
intersystem LOCA.

Surveillance Requirements
4.4.6.2.1 Verifying Reactor Coolant System leakage to be within the LCO limits ensures the
integrity of the Reactor Coolant Pressure Boundary is maintained.
PRESSURE BOUNDARY LEAKAGE would at first appear as UNIDENTIFIED LEAKAGE
and can only be positively identified by inspection. It should be noted that leakage past seals
and gaskets is not PRESSURE BOUNDARY LEAKAGE. UNIDENTIFIED LEAKAGE and
IDENTIFIED LEAKAGE are determined by performance of a Reactor Coolant System water
inventory balance.
The RCS water inventory balance must be met with the reactor at steady state operating
conditions and near operating pressure. Therefore, the Surveillance is modified by a note. The
note states that this Surveillance Requirement is not required to be performed until 12 hours
after establishment of steady state operation.
For RCS operational leakage determination by water inventory balance, steady state is
defined as stable RCS pressure, temperature, power level, pressurizer and makeup tank levels,
makeup and letdown, and Reactor Coolant Pump seal injection and return flows.
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REACTOR COOLANT SYSTEM
BASES
OPERATIONAL LEAKAGE (Continued)
Surveillance Requirements (Continued)
An early warning of PRESSURE BOUNDARY LEAKAGE or UNIDENTIFIED LEAKAGE is
provided by the automatic systems that monitor containment atmosphere radioactivity and
containment sump level. It should be noted that leakage past seals and gaskets is not
PRESSURE BOUNDARY LEAKAGE. These leakage detection systems are specified in LCO
3.4.6.1, "Reactor Coolant System, Leakage Detection Systems."
Part (d)notes 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.
The 72-hour frequency is a reasonable interval to trend leakage and recognizes the
importance of early leakage detection in the prevention of accidents.
4.4.6.2.2 This Surveillance Requirement verifies RCS Pressure Isolation Valve integrity
thereby reducing the probability of gross valve failure and consequent intersystem LOCA.
4.4.6.2.3 This Surveillance Requirement verifies that primary-to-secondary leakage is less
than or equal to 150 gpd through any one steam generator. Satisfying the primary-to-secondary
leakage limit ensures that the operational leakage performance criterion in the Steam Generator
Program is met. If this Surveillance Requirement is not met, compliance with LCO 3.4.5 should
be evaluated. The 150-gpd limit is measured at room temperature as described in Reference 2.
The operational leakage rate limit applies to leakage through any one steam generator. If it is
not practical to assign the leakage to an individual steam generator, all the primary-tosecondary leakage should be conservatively assumed to be from one steam generator.
The Surveillance Requirement is modified by a note, which states that the Surveillance is
not required to be performed until 12 hours after establishment of steady state operation. For
Reactor Coolant System primary-to-secondary leakage determination, steady state is defined as
stable Reactor Coolant System pressure, temperature, power level, pressurizer and makeup
tank levels, makeup and letdown, and reactor coolant pump seal injection and return flows.
The frequency of 72 hours is a reasonable interval to trend primary-to-secondary leakage
and recognizes the importance of early leakage detection in the prevention of accidents. The
primary-to-secondary leakage is determined using continuous process radiation monitors or
radiochemical grab sampling in accordance with the EPRI guidelines (Reference 2).
References
1.

NEI 97-06, "Steam Generator Program Guidelines"

2.

EPRI TR-104788, "Pressurized Water Reactor Primary-to-Secondary Leak
Guidelines'
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3/4.4.7 CHEMISTRY
The limitations on Reactor Coolant System chemistry ensure that corrosion of the
Reactor Coolant System is minimized and reduces the potential for Reactor Coolant System
leakage or failure due to stress corrosion. Maintaining the chemistry within the Steady State
Limits provides adequate corrosion protection to ensure the structural integrity of the Reactor
Coolant System over the life of the plant. The associated effects of exceeding the oxygen,
chloride and fluoride limits are time and temperature dependent. Corrosion studies show that
operation may be continued with contaminant concentration levels in excess of the Steady State
Limits, up to the Transient Limits, for the specified limited time intervals without having a
significant effect on the structural integrity of the Reactor Coolant System. The time interval
permitting continued operation within the restrictions of the Transient Limits provides time for
taking corrective actions to restore the contaminant concentrations to within the Steady State
Limits.
The surveillance requirements provide adequate assurance that concentrations in
excess of the limits will be detected in sufficient time to take corrective action.
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ATTACHMENT VI
LIST OF REGULATORY COMMITMENTS

The proposed license amendment revises the requirements in Technical Specifications
(TS) related to steam generator tube integrity. The changes are consistent with NRC
approved Technical Specification Task Force (TSTF) Standard Technical Specification
Change Traveler, TSTF-449, "Steam Generator Tube Integrity," Revision 4. The
availability of this technical specification improvement was announced in the Federal
Register on May 6, 2005 as part of the consolidated line item improvement process
(CLIIP).

SCE&G has identified the development of a Steam Generator Program to adopt the
provisions of TSTF-449 in TS 6.8.4. There are no additional regulatory commitments
created due to this License Amendment Request.

