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SUBJECT: COMANCHE PEAK STEAM ELECTRIC STATION (CPSES)
'DOCKET NOS. 50-445 AND 50-446
" RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
- RELATED TO LICENSE AMENDMENT REQUEST (LAR) 2004-010
-~ APPLICATION FOR TECHNICAL SPECIFICATION
IMPROVEMENT REGARDING STEAM GENERATOR TUBE
INTEGRITY

REF: : ; 1) TXU Power letter, logged TXX-05182, from Mike Blevins to the
' U. S. Nuclear Regulatory Commission, dated December 16, 2005.

Dear Sir or Madam:

In Reference 1, TXU Generating Company LP (TXU Power) submitted a proposed
change to the Technical Specification (TS) requirements related to stcam generator
(SG) tube integrity (LAR 04-010). The proposed change was generally consistent
with NRC-approved Revision 4 to Technical Specification Task Force (TSTF)
Standard Technical Specrﬁcatlon Change Traveler TSTF-449, “Steam Generator
Tube Integrrty

Based on questions prov1ded by Mr Mohan Thadani of the NRC in an email dated

- April 19, 2006, TXU Power provides the following additional information regarding

‘LAR 04-010. Attachment 1 to this letter contains the NRC questions and TXU
Power’s response 1mmed1ately following each questlon

'Addmonally, one clarrﬁcatlon has been made to the Bases of the new SG Tube
Integrity Technical Specification to clarify the dose consequence analysis
assumptions as listed in the APPLICABLE SAFETY ANALYSES section of Bases
3.4.17.

A member of the STARS (Strategic Teaming and Resource Sharing) Alliance mz q
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Attachment 2 provides the updated Technical Specification (TS) pages marked-up to
reflect the proposed changes. Attachment 3 provides updated changes to the
Technical Specification Bases. Attachment 4 provides the new retyped Technical
Specification pages which incorporate the requested changes. Attachment 5 provides
the new retyped Technical Specification Bases pages which incorporate the proposed
changes. The pages provided in Attachments 2, 3, 4, and 5 are intended to fully
replace those pages previously provided in Reference 1. ‘

The additional information provided in this letter does not affect the safety analysis of
the proposed Technical Specification changes, nor the determination that the
proposed changes do not involve a significant hazard consideration (provided as
Attachment 1 of Reference 1).

In accordance with 10CFR50.91(b), TXU Power is providing the State of Texas with
a copy of this proposed amendment.

This communication contains no new or revised licensing basis commitments.
Should you have ény questions, please contact Mr. Bob Kidwell at (254) 897-5310.
I state under penalty of perjury that the foregoing is true and correct.

Executedon 7] ime, 2006-

Sincerely,
TXU Generation Company LP

By: TXU‘Gc_:neration Management Compahy LLC
Its General Partne: : : :

" Mike Blevins

By:-

red W. Madden _
Director, Regulatory Affairs
RJK o I
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TXU Power Response to Request for Additional Information
Replacement Proposed Technical Specification Changes
Replacement Proposed Technical Specifications Bases Changes
Replacement Retyped Technical Specification Pages
Replacement Retyped Technical Specification Bases Pages

Attachments

NN -

¢ - B.S.Mallett, Region IV
M. C. Thadani, NRR
Resident Inspectors, CPSES

Ms. Alice Rogers

Environmental & Consumer Safety Section
Texas Department of State Health Services
1100 West 49th Street

Austin, Texas 78756-3189
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NRC Question:

1. In your proposed Surveillance Requirement (SR) 3.4.13.1, it states to "Perform RCS water

inventory balance." In order for your proposed Technical Specifications (TSs) to be fully

consistent with the Technical Specification Task Force (TSTF) Standard Technical Specification

Change Traveler (TSTF-449), this SR should state: "Verify RCS operational LEAKAGE is

within limits by performance of RCS water inventory balance." Please discuss your plans to
modify your TSs in order to be fully consistent with the TSTF-449.

TXU Power Response:

This was the present SR wording and was a pre-existing difference in the CPSES TS from the
Standard Technical Specifications (STS). As such, this SR statement was not one of the
markups provided in TSTF-449 and was not changed in the original LAR submittal. In order to
be consistent with TSTF-449 to the maximum extent possible, this statement has been revised
and the new page markups (consistent with TSTF-449) and new clean pages are included in
Attachments 2 and 4 of this letter.

NRC Question:

2. Your LCO 3.4.17 states: "SG tube integrity shall be maintained AND All steam generator
(SG) tubes satisfying the tube repair criteria shall be plugged or repaired in accordance with the
Steam Generator Program." In this LCO and associated actions and surveillance, no distinction
is made between the Unit 1 model D4 and D76 SGs and the Unit 2 model D5 SGs. SG tube
integrity has not been defined for the current Unit 1 model D4 SGs. As a result, it is not clear
that this LCO is applicable to these SGs.

TXU Power Response:

As stated in Section 2 0; “Proposed Change” of Attachment 1 of the original LAR (Reference 1);

The current Comanche Peak Steam Electrlc Statzon ( CPSES) Unit18 Gs are scheduled to
be replaced at the end of the current operating cycle in the Spring of 2007. For this
limited duration, TXU Generation Company LP (TXU Power) is proposing to leave the
existing TS 5.5.9, “Steam Generator (SG) Tube Surveillance Program” (administratively
renamed TS 5.5.9.1, “Steam Generator (SG) Program”) in place for the remainder of the
current Unit 1 operating cycle to allow use of the approved alternate repair criteria and
tube repair methods contained therein.- The new TS 5.5.9.2 is fully consistent with the
proposed TS 5.5.9 as provided by the TSTF and is clearly marked for its applicability
only to the current Unit 2 SGs and the replacement Unit 1 SGs. -In addition, TS 5.6.10
(marked as applicable only to the current Unit 1 D-4 SGs) has also been retained to
ensure the current approved Unit 1 specific reporting criteria are retained until the Unit
1 SGs are replaced in 2007. This modification of TSs 5.5.9 and 5.6, as provided by the
TSTF, is judged the best method of incorporating the existing approved alternate repair
criteria and tube repair methods for the limited duration of their remaining applicability.
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SG Tube integrity was previously defined for the Unit 1 D4 SGs in the existing SR 3.4.13.2 .
which was replaced by the TSTF with SR 3.4.17.1. This method retains intact the currently
approved SG Tube Surveillance Program TS for the Unit 1 D4 SGs (renamed Section 5.5.9.1;
“Unit 1 model D4 Steam Generator (SG) Program”) for the very limited duration the D4 SGs
will remain in service.

The LCO statement, CONDITION statement, and both SRs each use the phrase “. . . in
accordance with the Steam Generator Program” so that implementation is accomplished by
turning to one of the two applicable subsections of Section 5.5.9; “Steam Generator (SG)
Program” which are specific in their title as to their applicability.

NRC Question:

In addition, there have been no repair methods approved for the Unit 1 model D76 replacement
SGs and the Unit 2 D5 SGs. As a result, references to repair methods in this LCO give the
impression that repair is an approved approach to address SG tube degradation. References to
repairs are also made in Bases Section B 3.4.17, pages B 3.4-108,-110 and 112. Please discuss
your plans to modify LCO 3.4.17 and the BASES in order to address the above (i.e., the
inconsistencies between the old technical specifications and their associated LCO and BASES
and the proposed new techmcal specifications and their associated LCO and BASES).

TXU Power Response:
As stated in the cover letter for the original LAR submittal (Reference 1);

"Mod'fcation has been made to the Technical Specification 5.5.9: “Steam Generator
(SG) Program’ section as provided by the TSTF to allow continued use of the existing
Unit 1 Alternate Repair Criteria (ARC) and repair .methods for the remainder of its
current operating cycle. The Unit 1 steam generators (SGs) are scheduled to be replaced
at the end of the current operating cycle in the Spring of 2007, and a separate license
amendment request will be submitted to remove the ARCs and repair methods which are

not required for the replacement SGs, thereby makmg the resultmg T Ss fully consistent
with the TSTF. , .

By creating two totally separate Steam Generator Program subsections (5.5.9.1; “Unit 1 model
D4 Steam Generator (SG) Program” and 5.5.9.2; “Unit 1-model D76 and Unit 2 model DS Steam
Generator (SG) Program”), it is easy to tell which SGs have an approved ARC or repair method
and which do not. Smce the new LCO 3.4.17 uses the words “. . . in accordance with the Steam
Generator Program” in both the LCO and SR sections, anyone 1mple\menti_ng this TS will turn to
the appropriate Steam Generator Program subsection of 5.5.9. '

In order to provide further clarification, the following 'parenthetical statement “(or repaired for
Unit 1 Model D4 SGs only)” has been inserted each time a repair method is mentioned in Bases
Section B 3.4.17, pages B 3.4-108, 110, 111 and 113. New page markups and clean pages are
included in Attachments 3 and 5 of this letter.
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NRC Question:

3. Inyour proposed TS Section 5.6.9.¢, you indicated that the number of tubes plugged [or

repaired] during the inspection outage for each active degradation mechanism would be

reported. Given that no repair methods have been approved for the Unit 1 model D76 and Unit 2
‘model D5 SGs, please discuss your plans to remove "[or repaired]" from your proposal.

TXU Power Response:

The bracketed for repaired] should have been deleted from the TSTF-provided insert in our
original submittal since this néw section 5.6.9 is only applicable to the D5 and D76 SGs. This
statement has been revised and the new page markups and clean pages are included in
Attachments 2 and 4 of this letter.

NRC Question:

4. In your proposed TS Bases, pages 3.4-21, 25, 31, and 36, for all modes of operation, you
proposed to eliminate the following statement: “...in accordance with the Steam Generator Tube
Surveillance Program." - The elimination of this statement is consistent with TSTF-449; however,
it is only appropriate for the Unit 1 model D76 replacement SGs and the Unit 2 DS SGs. This
statement is still applicable to the current Unit 1 model D4 SGs. Please discuss your plans to
add a paragraph in which the distinctions between the current Unit 1model D4 SGs and the Unit
1 model D76 replacement SGs and the Unit 2 D5 SGs are made with respect to the above
statement.

TXU Power Response:

The current section 5.5.9 “Steam Generator (SG) Tube Surveillance Program” is being
renumbered and renamed as Section 5.5.9.1 “Unir 1 model D4 Steam Generator (SG) Program™
by this proposed LAR. This administrative renumbering and retitling is the only change being
made to this section and all current content remains unchanged. - This retains the appropriate
information for the D4 SGs while preventing having to use an applicability disclaimer every time
there is a difference between units in the Bases. By referring to Section 5.5.9 “Steam Generator
(SG) Program” in all cases, we are able to have 2 separate subsections; 5.5.9.1 (clearly labeled
for the D4 SGs only) and 5.5.9.2 (clearly labeled for the D5 and D76 SGs only).
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NRC Question:

5. Inyour proposed TS Bases, page 3.4-36 of your TSs, the last paragraph of this page states;
"An OPERABLE SG can perform as a heat sink via natural circulation when it has an adequate
water level and is OPERABLE." Please discuss your plans to remove the word "OPERABLE"
at the beginning of the sentence consistent with TSTF-449.

TXU Power Response:

This sentence has been revised and the new page markups and clean pages are included in
Attachments 3 and 5 of this letter.

NRC Question:

6. In your Bases proposed for SR 3.4.13.2, the second paragraph states: "For RCS primary
to secondary LEAKAGE determination, steady state is defined as stable pressure, temperature
(Tavg changing by less than 5 F/hour), power level, pressurlzer and makeup tank levels, makeup
and letdown, and RCP seal injection and return flows." The parenthetical temperature criterion
does not appear in the TSTF-449 bases.

Please explain why you added this criteria to the TSTF-449 wording and why such a
clarification is only needed for temperature. Alternatively, please discuss your plans to remove
this statement which would make your proposal consistent with TSTF-449.

TXU Power Response:

This was the existing SR 3.4.13.1 Bases wording that has been in place at CPSES prior to and
after conversion to the STS. Since it was not a marked up ‘change’ via the TSTF, the same
wording was carried over to the TSTF-provided insert for SR 3.4.13.2 (and SR 3.4.13.1) Bases to
prevent having a difference between the two SR Bases.

. After further review, CPSES believes that this criterion is better controlled at the procedural
level instead of within the Bases and in order to be consistent with TSTF-449, this statement has
been revised in both SR Bases (3.4.13.1 and 3.4.13.2) and the new page markups and clean
pages are included in Attachments 3 and 5 of this letter.




Attachment 1 to TXX-06092
Page 6 of 6

NRC Oucstion':

7. In your proposed TS Bases Section B 3.4.17, the last paragraph on page B 3.4-109 states:
"The accident analysis assumes accident induced leakage does not exceed 1gpm per SG, except
for specific types of degradation at specific locations where the NRC has approved a greater
accident induced leakage." This statement is only applicable to the Unit 1 model D4 SGs. Since
there is no distinction made between units, please discuss your plans to modify this paragraph in
order to distinguish the difference between the units.

TXU Power Response:

In order to clarify the applicability of that Bases statement, the following change to the bracketed
insert provided by TSTF-449 is proposed to point out that it is only the Unit 1 D4 SGs to which
the second half of the statement is applicable.

The final wording would be:

The accident analysis assumes accident induced leakage does not exceed 1gpm per SG,
except for specific types of degradation at specific locations where the NRC has
approved a greater accident induced leakage (i.e., Specification 5.5.9.1 “Unit I model
D4 Steam Generator (SG) Program”).

This change clarifies the appllcablllty of the different portions of the sentence. Once the D4 SGs
are replaced, this clarification will be removed by means of a separate license amendment
submitted to remove the ARCs and repair methods which are not required for the remaining Unit
1 and 2 SGs, thereby making the resulting Bases fully consistent with the TSTF.

This statement has been revised in the proposed Bases page markups and clean pages as
provided in Attachments 3 and 5 of this letter.
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- REPLACEMENT PROPOSED TECHNICAL SPECIFICATION CHANGES (MARK-UP)

Pages ii
1.1-4
3.4-33
3.4-34 .
3.4-48 (new page)
3.4-49 (new page)
5.0-13
5.0-14
5.0-15
5.0-15a
5.0-16
5.0-16a
5.0-17
5.0-17a
5.0-18
5.0-19
. 5.0-19a ,
Insert 5.5.9.2 (page 1 of 3)
Insert 5.5.9.2 (page 2 of 3)
Insert 5.5.9.2 (page 3 of 3)
5036
5.0-36a .
Insert 5.6.9
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TABLE OF CONTENTS (continued)

34 REACTOR COOLANT SYSTEM (RCS) ccooreeriiiiiiitinitrsne e ecssnsissnessssssesssseeees 3.4-1
341 RCS Pressure, Temperature, and Flow Departure from

Nucleate Boiling (DNB) LIMILS ......cccceiercreerreearcrericascceteninesenessssssneresseesaneeresssanes 3.4-1
34.2 RCS Minimum Temperature for Criticality ........cccccccrririiiirceiincieeeeececinnsnnnnrenne. 3.4-4
343 RCS Pressure and Temperature (P/T) LIMItS ...ccoviiinicerciciiininnnennene.. 3.4-5
344 RCS Loops-MODES 1 @nd 2.......cooiiiiiiiiiniinnicnnnriicnesssnninnsnseseise e 3.4-7
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347 RCS Loops - MODE 5, LOOPS Filled.....c.ceeiicicicieecccrininnceeeenisnnneesssssnnneerseene 3.4-14
3.4.8 RCS Loops - MODE 5, Loops Not Filled........ccccucicoiinireccsiiecenerercneeeescsenenennen 3.4-17
349 PrESSUNIZET c.ciiiciirrrieireeeeeriicitterssisannseeeseceereseamteeeeessssaneessssssnssanssasanereesassnnenes 3.4-19
3.4.10 Pressurizer Safety ValVes.....uuiiieiiicciccccereenciiiiiinsccnisiinnsneeeinnreesesssscsssesssssennnnes 3.4-21
3.4.11 Pressurizer Power Operated Relief Valves (PORVS).......ccocveerervrenccceerinennnnne 3.4-23
3.4.12 Low Temperature Overpressure Protection (LTOP) System.....c..cccccceererennnenn, 3.4-27
3.4.13 RCS Operational LEAKAGE ..........cccciereeticecceresinennnnntrerereseeresssessessssssssssasanes 3.4-33
3.4.14 RCS Pressure Isolation Valve (PIV) Leakage ........cccovevvevrreeeerncrnnneerecccceennnnn, 3.4-35
3.4.15 RCS Leakage Detection Instrumentation........ccccoocivvriniiccninneeressoneenncsceeenens 3.4-40
3.4.16 RCS SPeCific ACHVILY.....cccieririeiiiiniiirenrereesiisssssisieenmmmmmeeeeeeeeimrssessssssnesesesssssees 3.4-44
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS).....cccccvvrviriernrrenenceensieeerecnnernnaens 3.51
3.5.1 ACCUMUIALOTS .. e ceieceeriiieetieiineecsinanerers s isescsssesssssesssenaneesassasssssssnsnnnntsssressssnnanes 3.5-1
3.5.2 ECCS - Operatifg .e.ceecccceeereisinrrrirercre e crceersssaatt e ssesssnreesssssnnneeeseessnmeeesessnnanes 3.5-4
3.5.3 ECCS - ShUdOWN .....ccvviretiiineniccemrrrrnscssccesssssssennnnnnneeeessessssessssssnnnnsssseasanes 3.5-8
354 Refueling Water Storage Tank (RWST) ....coveeviriiiiiinnrnricenrirre e esessonnnens 3.5-10
3.55 Seal INJECHON FIOW....c.ccveiiiecrrreeiecrieiinissetesssssensnesssecsinnteseesssnstesssssssnnessassssnnnns 3.5-12
3.6 CONTAINMENT SYSTEMS......cccccctetircrierinirsinniresessnnnesssesssnrteressossesassessssnnssssssssnnens 3.6-1
3.6.1 1076141 1110 0 =1 | SO PPP OO ORROT SRR 3.6-1
3.6.2 ContainMmENt Al LOCKS.....cciveriiieiiiieeiessnneeteeneeeeeetesesessssnsnsesneeerersesssessesssssnsanes 3.6-2
3.6.3 Containment 1SOIation ValVES.........c.ccceeeeeeireieesiecieecnesreesseessresseeseessessssssseensesnes 3.6-7
364 CoNtaiNMENt PrESSUNE......civticeeeieeieerereestsssessesesessersessseessesssesssessaersesssessssnses 3.6-16
3.6.5 Containment Air TEMPETAUTE ...........uvveeeeieieiiiieereeeiiineteeeeeeeeereesesssasssseneenaaees 3.6-17
3.6.6 Containment Spray System ...t e 3.6-18
36.7 Spray Additive System............. feeeresteererateseessenteeereesrateeseaeraaeesesras [RTRT 3.6-20

(continued)
3.4.17 \ Steam Generator (SG) Tube Integrity....ccceeeeeeeiniiieieniiiiicierceeeeens 3.4-48
)

COMANCHE PEAK - UNITS 1 AND 2 ii Amendment No. 8447
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Definitions
1.1

1.1 Definitions (continued)

LEAKAGE

(primary to secondary LEAKAGE)

LEAKAGE shall be:
a. Identified LEAKAGE

1. LEAKAGE, such as that from pump seals or valve
packing (except reactor coolant pump (RCP) seal
water injection or leakoff), that is captured and
conducted to collection systems or a sump or
collecting tank;

2. LEAKAGE into the containment atmosphere from

el sources that are both specifically located and known

either not to interfere with the operation of leakage
systems or not to be pressure boundary
LEAKAGE; or

3. Reactor Coolant System (RCS) L through a
steam generator {8G) to the Secondary Syste

b. Unidentified LEAKAGE

primary to secondary

All LEAKAGE (except RCP seal water injection or Ieakoff)
that is not identified LEAKAGE;

MASTER RELAY TEST

LEAKAGE (except LEAKAGE) through a nonisolable
fault in an RCS component body, pipe wall, or vessel wall.

A MASTER RELAY TEST shall consist of energizing all master
relays in the channel required for channel OPERABILITY and
verifying the OPERABILITY of each required master relay. The
MASTER RELAY TEST shall include a continuity check of each

- associated required slave relay. The MASTER RELAY TEST
may be performed by means of any series of sequential,
overlapping or total steps.

(continued)

COMANCHE PEAK - UNITS 1 AND 2 1.1-4 - Amendment No. 64
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RCS Operational LEAKAGE

3.4.13
3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.13 RCS Operational LEAKAGE

LCO 3.4.13 RCS operational LEAKAGE shall be limited to:
a. No pressure boundary LEAKAGE;

b. 1 gpm unidentified LEAKAGE;

10 gpm identified LEAKAGE; <— and

o

| 70
d
- 150 gallons per day fer-Unit-}-and-500-gallens-per-day-fer-Unit-2-primary | 70
to secondary LEAKAGE through any one SG.
APPLICABILITY: MODES 1, 2, 3, and 4
ACTIONS
Operational | CONDITION ' REQUIRED ACTION COMPLETION TIME
\ .
A RC}LEAKAGE not within A1 Reduce LEAKAGE to 4 hours
limits for reasons other than within limits. '
pressure boundary
. LEAKAGE\
or primary to secondary
LEAKAGE
B. Required Actionand - |-B.1 Bein MODE 3. 6 hours
associated Completion Time | == : ~
of Condition A not met. - AND
OR o B.2 Be in MODE 5 7‘ 36 hours

Pressure bbUndary
LEAKAGE exists.

—

OR

Primary to secondary
LEAKAGE not within limit.

COMANCHE PEAK - UNITS 1 AND 2 3.4-33 Amendment No. 78
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RCS Operational LEAKAGE
3.4.13
SURVEILLANCE REQUIREMENTS ,S
SURVEILLANCE / FREQUENCY
SR 3.4.131 NOTE.
ot required to be performed until 12 hours after
~ estaplishment of steady state operation.
l;erfe;m RCSwater inventory balance. 72 hours 72 hours
SR 3.4.13.2
..... the-Steam
Supveillance
Program
N
1.
2. Not applicable to primary to secondary
LEAKAGE.
-NOTE

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

‘Verify primary to secondary LEAKAGE is <150 galylbnsi -
per dav throuah anv one SG.- o

Verify RCS operatiohal LEAKAGE is within limits by
‘performance of - ‘ '

COMANCHE PEAK - UNITS 1 AND 2 . 3.4-34 .

Amendment No. 64
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Programs and Manuals
55

5.5 Programs and Manuals (continued)

5.5.9

/

Steam Generator (SG) Tube-Surveillance Program

Each steam generator shall be demonstrated OPERABLE by performance of the
following augmented inservice inspection program. :

The provisions of SR 3.0.2 are applicable to the SG Surveillance Program test
frequencies.

a.

Steam Generator Sample Selection and Inspection - Each steam

generator shall be determined OPERABLE during shutdown by selecting
and inspecting at least the minimum number of steam generators
specified in Table 5.5-1. repaired

5.5-3. Table 5.5-2 applies to all tubes except reapaired tubes (Unit 1 83
only) which are covered by Table 5.5-3. The inservice inspection of

steam generator tubes shall be performed at the frequencies specified in
Specification 5.5. d the inspected tubes shall be verified acceptable I 71

the expanded tubes and at least 3% of the re
all steam generators; the tubes selected for these inspetti
selected on a random basis except:

1. Where experience in similar plants with similar water chemistry | .1
indicates critical areas to be inspected, then at least 50% of the
tubes inspected shall be from these critical areas;

2. The first sample of tubes selected for each inservice inspection
(subsequent to the preservice mspectuon) of each steam generator
shall include:

-a)v‘ All nonplugged tubes that previously had detectable wall
penetratlons (greater than 20%)

b)  Tubes in those areas where experience has indicated
potential problems, and
- ' (continued)

5.5.9.1 Unit 1 model D4 Steam Generator (SG) Program

COMANCHE PEAK - UNITS 1 AND 2 5.0-13 Amendment No. 83
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Programs and Manuals
5.5

5.5 Programs and Manuals A

c) A tube inspection (pursuant to Specification 5.5.9e.1.h)
shall be performed on each selected tube. If any selected
tube does not permit the passage of the eddy current
probe for a tube inspection, this shall be recorded and an
adjacent tube shall be selected and subjected to a tube
inspection.

d) Indications left in service as a result of the application of
the tube support plate voltage repair criteria shall be
inspected by bobbin probe during all future refueling
outages.

3. The tubes selected as the second and third samples (if required
by Table 5.5.8-2 during each inservice inspection may be
subjected to a partial tube inspection provided:

a) The tubes selected for these samples include the tubes
from those areas of the tube sheet array where tubes with
imperfections were previously found, and

b) The inspections include those portions of the tubes where
imperfections were previously found.

4. Implementation of the steam generator tube/tube support plate
repair criteria requires a 100% bobbin coil inspection for hot-leg
and cold-leg tube support plate intersections down to the lowest
cold-leg support with known outside diameter stress corrosion

. cracking (ODSCC) indications. The Determination of the lowest
cold leg tube support plate intersections having ODSCC
-indications shall be based on the performance of at least a 20%
random sampling of the tubes inspected over their full length.

The results of each sample mspectlon shall be classified into one of the

: followmg three categories:

t

Cateqorv _ Inspection Results

C1 - ~ Less than 5% of the iptal tubes inspected are degraded
. tubes and none of the inspected tubes are defective.

1 5.5.9.1

Unit 1 model D4 Steam Generator (SG) Program _(continued)

(continued)

COMANCHE PEAK - UNITS 1 AND 2 5.0-14 _ _ Amendment No. #4

| 71

l7o

70
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Programs and Manuals
5.5

5.5 Programs and Manuals

- C-2 One or more tubes, but not more than 1% of the total
tubes inspected are defective, or between 5% and 10% of
the total tubes inspected are degraded tubes.

C-3 More than 10% of the total tubes inspected are degraded
tubes or more than 1% of the inspected tubes are
defective.

Note: In all inspections, previously degraded tubes must exhibit
significant (greater than 10%) further wall penetrations to be
included in the above percentage calculations.

Steam Generator F* Tube Inspection (Unit 1 only) - In addition to the 71
minimum sample size as determined by Specification 5.5.9.b., all F* tubes

will be inspected within the tubesheet region. The results of the

inspections of F* tubes identified in previous inspections will\not be a

cause for additional inspections per Tables 5.5-1 and 5.5-2.

Inspection Frequencies - The above required inservice inspectipns of 24
steam generator tubes shall be performed at the following frequ&ncies:

1. - The first inservice inspection shall be performed after 6 Effective
Full Power Months (EFPM) and before 12 EFPM and shall include
a special inspection of all expanded tubes in all steam genehators.
Subsequent inservice inspections shall be performed at intefvals
of not less than 12 nor more than 24 calendar months after th
previous inspection. If two consecutive inspections, not includig
the preservice inspection, result in all inspection results falling into
the C-1 category or if two consecutive inspections demonstrate
that previously observed degradation has not continued and no
additional degradation has occurred, the inspection interval may
‘be extended to a maximum of once per 40 months; 1

2.  Ifthe results of the inservice inspection of a steam gener
conducted in accordance with Table 5.5-2 at 40-m intervals
fall in Category C-3, the inspection frequen all be increased to
at least once per 20 months. The in Se in inspection
frequency shall apply until th sequent inspections satisfy the
- criteria of Specification 5.5.9d.1; the interval may then be | 71
extended to a maximum of once per 40 months; and
: (continued)

5.56.9.1

Unit 1 model D4 Steam Generator (SG) Program (continued)
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3. Additional, unscheduled inservice inspections shall be performed
on each steam generator in accordance with the first sample

inspection specified in Table 5.5-2 during the shutdown
subsequent to any of the following conditions:

a) Primary-to secondary tube leaks (not including leaks
originating from tube-to-tube sheet welds) in excess of the

limits of Specification 3454.,_0:\

b) A seismic occurrence greater than the Operating
Basis Earthquake, or

34.13

c) A loss-of-coolant accident requiring actuation of the
Engineered Safety Features, or

. A
d) A main steam line or feedwat}er line break.

e. Acceptance Criteria 71

1. As used in this specification:

a) Imperfection means an exception to the dimensions, finish, or
contour of a tube from that required by fabrication drawings or
specifications. Eddy-current testing indications below 20% of
the nominal tube wall thickness, if detectable, may be
considered as imperfections;

b) Degradation means a service-induced cracking, wastage,
wear, or general corrosion occurring on either inside or
outside of a tube; :

c) Deqraded Tube means a tube containing imperfections
- greater than or equal to 20% of the nominal wall thickness
caused by degradation;

. d)- % Degradation fnean_s the percenta{ge of the tube wall
thickness affected or removed by degradation;

e) Defect means an impeﬁection of such severity that it exceeds
- the plugging limit or (for Unit 1 only) repair limit. A tube 83
containing a defect is defective;

(continued)

5.5.9.1 Unit 1 model D4 Steam Generator (SG) Program (continued)
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9)

h)

.

o

- portion of a tube which provides a sufficient length of non-degraded

- top of the tubesheet, or the bottom of the roll transition, whichever
- is lower in elevation. The F* criteria is not applicable to the parent

Plugqging or Repair Limit means the imperfection depth at or
beyond which the tube shall be removed from service by plugging
or (for Unit 1 only) repaired by sleeving and is equal to 40% of the
wall thickness. The plugging limit for laser welded sleeves is equal
to 43% of the nominal wall thickness. The plugging limit for Leak
Tight sleeves is equal to 20% of the nominal wall thickness. This
definition does not apply to that portion of the Unit 1 tubing that
meets the definition of an F* tube. This definition does not apply to
tube support plate intersections for which the voltage-based |
plugging criteria are being applied. Refer to 5.5.9aIm) for the
repair limit applicable to these intersections. All tubesyepaired with
Leak Limiting sleeves shall be plugged upon detection 0
degradation in the sleeve and/or pressure boundary portion
original tube wall in the sleeve/tube assembly (i.e., the sleeve-t

83

101
71

70

71
112

tube joint) regardless of depth. The F* criteria is not applicable to
the parent tube located behind the Leak Limiting sleeves installed
in the tubesheet transition zone;

Unserviceable describes the condition of a tube it
contains a defect large enough to affectite-structural integrity in the
event of an Operating Basis E ake, a loss-of-coolant

accident, or a steamJi eedwater line break as specified in
Specification 5.5.9d.3, above; |

Tube Inspection means an inspection of the steam generator tube
from the tube end (hot leg side) completely around the U-bend to
the top support of the cold leg. For a tube repaired by sleeving (for
Unit 1 only) the tube inspection shall include the sleeved portion of

the tube;

Preservice Inspection means an inspection of the full length of
each tube in each steam generator performed by eddy current
techniques prior to service to establish a baseline condition of the

_ tubing. This inspection shall be performed prior to initial POWER

OPERATION using the equipment and techniques expected to be
used during subsequent inservice inspections;

F* Distance (Unit 1 only) is the distance of the hardroll expanded -

tube expansion to resist pullout of the tube from the tubesheet.
The F* distance is equal to 1.13 inches, plus an allowance for eddy
current measurement uncertainty, and is measured down from the

tube located behind the Leak lemng sleeves installed in the
tubesheet transition zone;

F* Tube (Unit 1 onlv) is that portion of the tubing in the area of the
tubesheet region below the F* distance with a) degradation below
the F* distance equal to or greater than 40%, b) which has no
indication of degradation within the F* distance, and

c) that remains inservice;

(continued)

5.5.9.1 Unit 1 model D4 Steam Generator (SG) Program_(continued)
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/ I) Hard Roll Expansion (Unit 1 only) is that portion of a tube 71

which has been increased in diameter by a rolling process
such that no crevice exists between the outside diameter of
the tube and the hole in the tubesheet; and

m) For Unit 1 only, the Tube Support Plate Plugqing Limit is used | 70
for the disposition of alloy 600 steam generator tubes for
continued service that are experiencing predominantly axially
oriented outside diameter stress corrosion cracking confined
within the thickness of the tube support plates and flow
distribution baffle (FDB). At tube support plate intersections
(and FDB), the plugging limit is based on maintaining steam
generator tube serviceability as described below:

1. Steam generator tubes, whose degradation is attributed to 70
outside diameter stress corrosion cracking within the
bounds of the tube support plate with bobbin voltages less
than or equal to the lower voltage repair limit (1.0 volt), will 1
be allowed to remain in service. :

greater than the lower voitage re imit (1.0 volt), will be 71

repaired, except as noted in 5.5.9e.1m)3. below.

3. Steam generator tubes with indications of potential 70
degradation attributed to outside diameter stress corrosion
cracking within the bounds of the tube support plate with a
bobbin voltage greater than the lower voltage repair limit
(1.0 volt) but less than or equal to the upper voltage repair
limit*, may remain inservice if a rotating pancake coil

-inspection does not detect degradation. Steam generator

* tubes, with indications of outside diameter stress corrosion
cracking degradation with a bobbin voltage greater than
the upper repair Ilmlt** will be plugged or repalred

5.5{9.1 Unit 1 model'D4 Steam Generator (SG) Program '(continued) (continued)

* The upper voltage repalr limit is calculated accordlng to the methodology in GL 95-05 as
supplemented. . 70
** Vur will differ at the TSPs and ﬂow dlstnbutlon bafﬂe
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4, Certain intersections as identified in WPT-15949 will be
excluded from application of the voltage-based repair
criteria as it is determined that these intersections may
collapse or deform following a postulated LOCA + S

event.
5. If an unscheduled mid-cyc e
following mid-cy y instead of thg/limits

identified in 5.5.9e.1.m)1., 5.5.9e.1.m)2., and 5.5.9e.1.m)3.
The midcycle repair limits are determined from the
following equations:

Vauore = - CL-At
1.0+ NDE + Gr( J
CL - At
V, =V, - Vore =V,
MLRL MURL ( URL LRL )I: CL ]
where:
Vure = upper voltage repair limit
VirRe = lower voltage repair limit
Vmure = mid-cycle upper voltage limit based
on time into cycle
Vmerl = mid-cycle lower voltage repair limit
based on VgL and time into cycle
At = length of time since last scheduled
inspection during which Vyg, and
. Vir Were implemented
CL = cycle length (the time between two
scheduled steam generator
inspections)
Vst = “structural limit voltage
.Gr = . ‘average growth per cycle .
NDE = 95-percent cumulative probability

allowance for nondestructive
examination uncertainty (i.e., a value
of 20-percent has been approv

5.5.9e.1m)2., and 5.5.9e.1.m)3.

n. Tube Repair (for Unit 1 only) refers to the process that
- establishes tube serviceability. Acceptable tube repairs will be
performed in accordance with the process described in
Westinghouse WCAP-13698, Rev. 3 and Westinghouse Letter
WPT-16094 dated March 20, 2000, WCAP-15090, Rev. 1,
CEN-630-P, Rev. 2 dated June 1997, and WCAP-15918, Rev.
1, dated January, 2004.
(continued)

70

N
-

71
70

71
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/ 2. The steam generator shall be determined OPERABLE after
] completing the corresponding actions (plug all tubes exceeding the
plugging limit and all tubes containing through-wall cracks) required
by Table 5.5-2 and Table 5.5-3. 101
(continued)
5.5.9.1 Unit 1_model D4 Steam Generator (SG) Program _(continued)
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TABLE 5.5-1

MINIMUM NUMBER OF STEAM GENERATORS TO BE
INSPECTED DURING INSERVICE INSPECTION

Preservice Inspection Four
No. of Steam Generators per Unit Four
First Inservice Inspection Two
Second & Subsequent Inservice Inspections One’

TABLE NOTATIONS

The two steam generators that were not inspected during the first
inservice inspection shall be inspected during the second and third
inspections, one in each inspection period. For the fourth and
subsequent inspections, the inservice inspection may be limited to one
steam generator on a rotating schedule encompassing 12% of the tubes
if the results of the previous inspections of the four steam generators
indicate that all steam generators are performing in a like manner. Note
that under some circumstances, the operating conditions in one or more
steam generators may be found to be more severe than those in other
steam generators. Under such circumstances the sample sequence
shall be modified to inspect the most severe conditions.

(continued)

)

5.5.9.1

~ Unit 1 mode! D4 Steam Generator (SG) Program_(continued)
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TABLE 5.5-2

STEAM GENERATOR TUBE INSPECTION

15T SAMPLE 2N SAMPLE 3R° SAMPLE
INSPECTION INSPECTION INSPECTION
Sample Result Action Result Action Result Action
size Required Required Required
A C-1 None N.A. N.A. N.A. N.A.
minimum
of c-2 Plug or repair* C1 None N.A. N.A.
S Tusbgs defective tubes
pers.8. and inspect c-2 Plug or repair* c-1 None
f‘ds't'qni:_]?ss G defective tubes
ubes in this S.G. ;
and inspect c-2 Plug or repair*
additional 43 - defective tubes
tubes in this S.G.
C-3 Perform action for
C-3 result of first
sample
C3 | Performactionfor | NA. NA.
C-3 result of first
sample
C-3 Inspect all tubes . All other ~ None N.A. N.A.
' in this S.G., plug | S.G.sare
_or repair* C-1
defective tubes ,
and inspect 25 Some ~ | Perform action for N.A. N.A.
tubes in each S.G.s C-2 | C-2result of
other S.G. butno | second sample -
additional
$.G.C-3 -
Additional | Inspect all tubes NA. NA.
S.G.is in each S.G. and
c3 . plug or repair*
S defective tubes.:

(continued)

S =12/n% Where nis the number of steam generators inspected during an inspection
* for Unit 1 only ‘
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TABLE 5.5-3

STEAM GENERATOR REPAIRED TUBE INSPECTION FOR UNIT 1 ONLY

18T SAMPLE INSPECTION

2P SAMPLE INSPECTION

Sample Size | Result Action Required Result Action Required
A minimum C-1 None N.A. N.A.
of 20% of
repaired
tubes (1)
C-2 |Plug defective repaired C-1 None
|tubes and inspect 100% -
of the repaired tubes in
this S.G.
C-2 Plug defective repaired tubes
C-3 Perform action for C-3 result of
first sample
C-3 |Inspect all repaired All other None
tubes in this S.G., plug |S-G.s are
defective tubes and | C-1
lnspgct 20% of-the Same Perform action for C-2 result of
repaired tubes in each S.G.sC-2 |first sample
other S.G. but no
additional -
S.G. are
C-3 .
Additional |Inspect all repaired tubes in
S.G is C-3 '|each S.G. and plug defective

tubes.

5.5.9.1

"~ Unit 1 model D4 Steam Generator (SG) Program_(continued)

(continued)

(M

inservice inspection and scope expansion.

COMANCHE PEAK - UNITS 1 AND 2

Each repair method is éonsidered a separate population for determination of initial

INSERT new section 5.5.9.2 on the next page
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A Steam Generator Program shall be established and implemented to ensure
that SG tube integrity is maintained. In addition, the Steam Generator Program
shall include the following provisions:

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

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

1. Structural integrity performance criterion: All in-service steam
generator tubes shall retain structural integrity over the full range of
normal operating conditions (including startup, operation in the power
range, hot standby, and cool down and all anticipated transients
included in the design specification) and design basis accidents. This
includes retaining a safety factor of 3.0 against burst under normal
steady state full power operation primary-to-secondary pressure
differential and a safety factor of 1.4 against burst applied to the design
basis accident primary-to-secondary pressure differentials. Apart from
the above requirements, additional loading conditions associated with
the design basis accidents, or combination of accidents in accordance
with the design and licensing basis, shall also be evaluated to
determine if the associated loads contribute significantly to burst or
collapse. In the 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.

2. Accident induced leakage performance criterion: The primary to
secondary 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 . Leakage is not to
exceed 1 gpm per SG .

3. The operational LEAKAGE performance criterion is specified in LCO
3.4.13, “RCS Operational LEAKAGE.”
(continued)

INSERT 5.5.9.2 Page 1 of 3
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C.

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.

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 the tube-to-tubesheet weld at the
tube inlet to the tube-to-tubesheet weld at the tube outlet, and that may
satisfy the applicable tube repair criteria. The tube-to-tubesheet weld is not
part of the tube. In addition to meeting the requirements of d.1, d.2, and d.3
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.

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

2a. For the Unit 2 model D5 steam generators (Alloy 600 thermally
treated) inspect 100% of the tubes at sequential periods of 120, 90,
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 48 effective full power
months or two refueling outages (whichever is less) without being
inspected.]

2b. For the Unit 1 model Delta-76 steam generators (Alloy 690
thermally treated) 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.

(continued)

INSERT 5.5.9.2
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% If crack indications are found in any SG tube, then the next
inspection for each SG for the degradation mechanism that caused
the crack indication shall not exceed 24 effective full power months
or one refueling outage (whichever is less). If definitive
information, such as from examination of a pulled tube, diagnostic
non-destructive testing, or engineering evaluation indicates that a
crack-like indication is not associated with a crack(s), then the
indication need not be treated as a crack.

e. Provisions for monitoring operational primary to secondary LEAKAGE.

INSERT 5.5.9.2 Page 3 of 3
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5.6 Reporting Requirements (continued)

5.6.7 Not used
5.6.8 PAM Report

When a report is required by the required actions of LCO 3.3.3, "Post Accident
Monitoring (PAM) Instrumentation," a report shall be submitted within the
following 14 days. The report shall outline the preplanned alternate method of
monitoring, the cause of the inoperability, and the plans and schedule for
restoring the instrumentation channels of the Function to OPERABLE status.

5.6.9 Net-used INSERT 5.6.9
5.6.10 Steam-Generater-Tube-Inspestion-Report
a. Within 15 days following the completion of each inservice inspection of
steam generator tubes, the number of tubes plugged, repaired or 83
1 ~ designated as an F* tube in each steam generator shall be reported to the
Commission;
b. The éomplete results of the steam generator tube inservice inspection

shall be submitted to the Commission in a report within 12 months
. foIIowmg the completion of the lnspectlon This report shall include:

1) Number and extent of tubes and (for Unit 1 only) sleeves 83
: inspected,
2) - Location and percent of wall-thickness penetration for each
indication of an imperfection, and
3) Identiﬁéafion of tubes plugged or repaired. l 83
c.  Results of ‘steam.generator tube inspections which fall into Category C-3
shall be reported to the Commission in a report within 30 days and prior 103

" to resumption of plant operation. This réport shall provide a description of
investigations conducted to determine cause of the tube degradatlon and
' correctlve measures taken to prevent recurrence.
(continued)

Unit 1 model D4 Steam Generator Tube Inspection Report
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5.6.10 Steam-GeneratorTubednspection-Reporti-(continued)

d.

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

1.

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

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

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

~ Ifindications are identified at the tube support plate elevations that

are attributable to primary water stress corrosion cracking.

If the calculated conditional burst probability based on the projected
end-of-cycle (or if not practical, using the actual measured end-of-
cycle) voltage distribution exceeds 1 x 102, notify the NRC and
provide an assessment of the safety significance of the occurrence.

Unit 1 model D4 Steam Generator Tube Inspection Report (continued)
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Unit 1 model D76 and Unit 2 model D5 Steam Generator Tube Inspection Report

A report shall be submitted within 180 days after the initial entry into MODE 4
following completion of an inspection performed in accordance with the
Specification 5.5.9.2, Steam Generator (SG) Program. The report shall include:

a.

b.

The scope of inspections performed on each SG,
Active degradation mechanisms found,

Nondestructive examination techniques utilized for each degradation
mechanism,

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

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

Total number and percentage of tubes plugged to date, and

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

Insert 5.6.9
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B3.6.3 Containment [s0lation Valves.........occccrcvciiinninieeeenirencrrencreecneenenenesesesssenns B 3.6-13
B3.6.4 CONtAINMENE PreSSUIE ... .iiecceeeerrerererererereseessveesessnresesesesecesesmerssenesessassanns B 3.6-31
B 3.6.5 Containment Air TEMPErature ......ccccccciicciiiineintnnenreccreetieeeeeerssssssssssesesnens B 3.6-34
B 3.6.6 Containment Spray System.......cciiiiiiiirrcceeeseteeeesesssssssserneees B 3.6-38
B 3.6.7 Spray Additive SYSteM.... it s s s nses B 3.6-46
B3.6.8 Hydrogen RecOmMbDINErS .......cccovciieicriiciiiiiirreenienccr e cetessninee s reneseseneneane B 3.6-52
B3.7 PLANT SYSTEMS.....cceiiicittinieninnissssssnressessareesssssesesssssssnssssessssssesssssssressssssans B 3.7-1
B3.7.1 Main Steam Safety Valves (MSSVS)........ccccueu: teeesersrnneesecssaanraeiasasanneressaenns B 3.7-1
B3.7.2 Main Steam Isolation Valves (MSIVS).......covciiiiiirieieinnnnnensessssereensesssneeesessnns B 3.7-9
B3.7.3 ‘Feedwater Isolation Valves (FIVs) and Associated Bypass Valves................ B 3.7-15
B3.7.4 Steam Generator Atmospheric Relief Valves (ARVS)....coviiinnniiiiiciciiiinennns B 3.7-21
B3.7.5 Auxiliary Feedwater (AFW) System.............. P OTIOTRPRIPTON B 3.7-26
B3.7.6 ° Condensate Storage Tank (CST)....cccccuvvurriirrrnrerircseinirirccscccrnssseerssssssaneens B 3.7-35
B 3.7.7 Component Cooling Water (CCW) System.......ccccuecirerceenrininsecsnneenseeessescseenns B 3.7-39
B3.7.8 Station Service Water System (SSWS) ....uecivceveenieenieeneeiresssssessssessesssesssenas B 3.7-44
B3.79 Ultimate Heat SInk (UHS) ......cceceemriinieicienennennesssssesssisessessesssssssessessssssssssseses B 3.7-50
(continued)
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BASES (continued)

RCS Loops — MODES 1 and 2
B34.4

LCO

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

An OPERABLE RCS loop consists of an OPERABLE RCP in operation
provndmg forced flow for heat transport and an OPERABLE SGHr

is OPERABLE ifitis capable of bemg powered and is able to provnde forced
flow.

APPLICABILITY

In MODES 1 and 2, the reactor is critical and thus has the potential to
produce maximum THERMAL POWER. Thus, to ensure that the
assumptions of the accident analyses remain valid, all RCS loops are
required to be OPERABLE and in operation in these MODES to prevent
DNB and core damage.

The decay heat production rate is much lower than the full power heat rate.
As such, the forced circulation flow and heat sink requirements are reduced
for lower, noncritical MODES as indicated by the LCOs for MODES 3, 4,

and 5.

Operation in other MODES is covered by:

LCO 3.4.5, "RCS Loops —MODE 3";

LCO 3.4.6, "RCS Loops —MODE 4";

LCO 3.4.7, "RCS Loops — MODE 5, Loops Filled";

LCO 3.4.8, "RCS Loops — MODE 5, Loops Not Filled";

LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant Circulation — High
Water Level" (MODE 6); and

LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant Circulation — Low
Water Level" (MODE 6).

(continued)
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BASES

RCS Loops — MODE 3
B345

LCO
(continued)

is validation of the pump coastdown curve used as input to a number of
accident analyses including a loss of flow accident. This test is generally
performed in MODE 3 during the initial startup testing program, and as such
should only be performed once. If, however, changes are made to the RCS
that would cause a change to the flow characteristics of the RCS, the input
values of the coastdown curve must be revalidated by conducting the test
again.

Utilization of the Note is permitted provided the following conditions are met,
along with any other conditions imposed by test procedures:

a. No operations are permitted that would dilute the RCS boron
concentration with coolant at boron concentrations less than
required to assure the SDM of LCO 3.1.1, thereby maintaining the
margin to criticality. Boron dilution with coolant at boron
concentrations less than required to assure the SDM is maintained
is prohibited because a uniform concentration distribution
throughout the RCS cannot be ensured when in natural circulation:;
and

b. Core outlet temperature is maintained at least 10°F below saturation
temperature, so that no vapor bubble may form and possibly cause
a natural circulation flow obstruction.

An OPERABLE RCS loop consists of one OPERABLE RCP and one
OPERABLE SG in-acecerdance-with-the-Steam-GeneratorFube-Surveillanse
Prograrm;:-which has the minimum water level specified in SR 3.4.5.2. An
RCP is OPERABLE if it is capable of being powered and is able to provide
forced flow if required.

APPLICABILITY

In MODE 3, this LCO ensures forced circulation of the reactor coolant to
remove decay heat from the core and to provide proper boron mixing. The
most stringent condition of the LCO, that is, two RCS loops OPERABLE and
two RCS loops in operation, applies to MODE 3 with Rod Control System
capable of rod withdrawal. The least stringent condition, that is, two RCS
loops OPERABLE and one RCS loop in operation, applies to MODE 3 with
the Rod Control System not capable of rod withdrawal.

(continued)
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BASES

RCS Loops — MODE 4
B3.46

L.CO
(continued)

An OPERABLE RCS loop comprises an OPERABLE RCP and an
OPERABLE SG in-ascerdance-with-the-Sloam-GCeneralorTube-Surveillance
Pregram-which has the minimum water level specified in SR 3.4.6.2.

Similarly for the RHR System, an OPERABLE RHR loop comprises an
OPERABLE RHR pump capable of providing forced flow to an OPERABLE
RHR heat exchanger. RCPs and RHR pumps are OPERABLE if they are
capable of being powered and are able to provide forced flow if required.

APPLICABILITY

In MODE 4, this LCO ensures forced circulation of the reactor coolant to
remove decay heat from the core and to provide proper boron mixing. One
loop of either RCS or RHR provides sufficient circulation for these purposes.
However, two loops consisting of any combination of RCS and RHR loops
are required to be OPERABLE to meet single failure considerations.

Operation in other MODES is covered by:

LCO 3.4.4, "RCS Loops — MODES 1 and 2";

LCO 3.4.5, "RCS Loops — MODE 3";

LCO 3.4.7, "RCS Loops — MODE 5, Loops Filled";

LCO 3.4.8, "RCS Loops— MODE 5, Loops Not Filled";

LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant Circulation — High
Water Level" (MODE 6); and

LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant Circulation — Low
Water Level" (MODE 6).

ACTIONS

A.land A.2

If one required loop is inoperable, redundancy for heat removal is lost.
Action must be initiated to restore a second RCS or RHR loop to
OPERABLE status. The immediate Completion Time reflects the importance
of maintaining the availability of two paths for heat removal.

(continued)
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RCS Loops —MODE 5, Loops Filled
B 3.4.7

(continued)

Utilization of Note 1 is permitted provided the following conditions are
met, along with any other conditions imposed by test procedures:

a. No operations are permitted that would dilute the RCS boron
concentration with coolant at boron concentrations less than
required to assure the SDM of LCO 3.1.1, thereby maintaining the
margin to criticality. Boron dilution with coolant at boron
concentrations less than required to assure the SDM is
maintained is prohibited because a uniform concentration
distribution throughout the RCS cannot be ensured when in
natural circulation; and

b. Core outlet temperature is maintained at least 10°F below
saturation temperature, so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction.

Note 2 allows one RHR loop to be inoperable for a period of up to

2 hours, provided that the other RHR loop is OPERABLE and in
operation. This permits periodic surveillance tests to be performed on the
inoperable loop during the only time when such testing is safe and
possible.

Note 3 requires that the secondary side water temperature of each SG be
< 50°F above each of the RCS cold leg temperatures before the start of a
reactor coolant pump (RCP) with an RCS cold leg temperature < 350°F.
This restriction is to prevent a low temperature overpressure event due to
a thermal transient when an RCP is started.

Note 4 provides for an orderly transition from MODE 5 to MODE 4 during
a planned heatup by permitting removal of RHR loops from operation
when at least one RCS loop is in operation. This Note provides for the
transition to MODE 4 where an RCS loop is permitted to be in operation
and replaces the RCS circulation function provided by the RHR loops.

RHR pumps are OPERABLE if they are capable of being powered and
are able to provide flow if required. Ar-OPERABLE SG can perform as a
heat sink via natural circulation when it has an adequate water level and
is OPERABLE-in-accerdance-with-the-Steam-Generator Tube
Surveillance-Program.

(continued)
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RCS Operational LEAKAGE
B 3.4.13
BASES (continued)
APPLICABLE This LCO deals with protection of the reactor coolant pressure boundary
SAFETY (RCPB) from degradation and the core from inadequate cooling, in

ANALYSES 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). Except
for primary to secondary LEAKAGE, the safety analyses do not address
operational LEAKAGE. However, other operational LEAKAGE is related
to the safety analyses for LOCA; the amount of leakage can affect the
probability of such an event. The safety analysis for an event resulting in

steam discharge to the atmosphere assumes a—-1—gpm—pnma+'y—te

Primary to secondary LEA is a factor in the dose releases outside
containment resultin a steam line break (SLB) accident. To a
lesser extent, o accidents or transients involve secondary steam
release e atmosphere, such as a steam generator tube rupture

). The leakage contaminates the
secondary fluid. safety analysis assumption

The FSAR (Ref. 3) analysis for SGTR assumes the the s dary fluid is
released to the atmosphere via the atmospheric relisfvalves on the
affected steam generator. This valve is assu to fail to close. The
release continues until the reactor opegatcts close the associated block
valve. The 1 gpm primary to secondary LEAKAGE is relatively
inconsequential. | the entire

The safety analysis for the SLB accident assumes-1-gpm- primary to
secondary LEAKAGE] enerator as an initial condition. The dose
~consequenc ulting from the SLB accident are within the limits

i 10 CFR 100 (Ref. 6) as described in the accident analyses

is through the affected |

~ The safety analysis for RCS main loob plpmg for GDC-4 (Ref. 1) assumes
-1 gpm unidentified leakage and monltonng per RG 1.45 (Ref 2) are
mamtalned (Ref 4 and 5). : ‘

,The RCS operatlonal LEAKAGE satisfies Cntenon 2 of

1OCFR50 36(c)(2)(u)
(continued)

that primary to secondary LEAKAGE from all steam generators (SGs) is one gallon per minute or
increases to one gallon per minute as a result of accident induced conditions. “The LCO
requirement to limit primary to secondary LEAKAGE through any one SG to less than or equal to
150 gallons per day is significantly less than the conditions assumed in the safety analysis.
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BASES (continued)

RCS Operational LEAKAGE
B34.13

LCO

RCS 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. Seals and gaskets include the
canopy seals downstream of ACME threaded connections and
Canopy Seal Clamp Assemblies. Therefore, leakage past the
canopy seal or CSCAs is not pressure boundary leakage.

Unidentified LEAKAGE

One gallon per minute (gpm) of unidentified LEAKAGE is allowed
as a reasonable minimum detectable amount that the containment
air monitoring and Containment Sump Level and Flow Monitoring
System 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.

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 unidentified LEAKAGE and is well within the
capability of the RCS Makeup System. ldentified LEAKAGE
includes LEAKAGE to the containment from specifically known
and located sources, but does not include pressure boundary
LEAKAGE or controlled reactor coolant pump (RCP) seal leakoff
(a normal function not considered LEAKAGE). Violation of this
LCO could result in continued degradation of a component or
system.
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RCS Operational LEAKAGE
B 3.4.13
BASES
LCO
(continued)

APPLICABILITY - .In MODES 1, 2, 3, and 4, the potentlal for RCPB LEAKAGE is greatest
. when the RCS is pressunzed _

In MODES 5 and 6, LEAKAGE limits are not requnred because the reactor
- coolant pressure is 'far lower, resulting in Iower stresses and reduced
potentlals for LEAKAGE _ _

(continued)

- The limit of 150 gallons per day per SG is based on the operational LEAKAGE
performance criterion in NEI 97-06, Steam Generator Program Guidelines (Ref.
7). . The Steam Generator Program operational LEAKAGE performance criterion

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

COMANCHE.PEAK -UNITS1AND2 ~ B3.4-82 Revision &




TXX-06092 Attachment 3
100f 19

BASES (continued)

RCS Operational LEAKAGE
B 3.4.13

APPLICABILITY
(continued)

LCO 3.4.14, "RCS Pressure Isolation Valve (PIV) Leakage," measures
leakage through each individual PIV and can impact this LCO. Of the two
PIVs in series in each isolated line, leakage measured through one PIV
does not result in RCS LEAKAGE when the other is leak tight. If both
valves leak and result in a loss of mass from the RCS, the loss must be
included in the allowable identified LEAKAGE.

ACTIONS

A1 or
Unidentified LEAKAGIg{identiﬂed LEAKAGE -er-primany-to-secondary
LEAKAGE in excess of the LCO limits must be reduced to within limits
within 4 hours. This Completion Time allows time to verify leakage rates
and either identify unidentified LEAKAGE or reduce LEAKAGE to within
limits before the reactor must be shut down. This action is necessary to
prevent further deterioration of the RCPB.

B.1 and B.2 or primary to secondary LEAKAGE is not within limit,

If any pressure boundary LEAKAGE exisi)'s; or if unidentified l:EAKAGEﬁ/

or

~ identified LEAKAGE ,-er-prirrary-to-secondary-LEAKAGE cannot be

reduced to within limits within 4 hours, the reactor must be brought to
lower pressure conditions to reduce the severity of the LEAKAGE and its
potential consequences. It should be noted that LEAKAGE past seals

' and gaskets is not pressure boundary LEAKAGE. The reactor must be

brought to MODE 3 within 6 hours and MODE 5 within 36 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. :

{continued)
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BASES (continued)

RCS Operational LEAKAGE
"B3.4.13

This surveillance is modified by two Notes.
i

SURVEILLANCE
REQUIREMENTS

SR 3.4.13.1 1 states

Verifying RCS LEAKAGE tp be within the LCO limits ensures the integrity
of the RCPB is maintained. Pressure bpundary LEAKAGE would at first
appear as unidentified LEAKAGE and cgn only be positively identified by
inspection. It should be foted that LE GE past seals and gaskets is
not pressure boundary LEAKAGE. Unifentified LEAKAGE and identified
LEAKAGE are determined by performa hce of an RCS water inventory
balance.—Rrimany-to-sebondan

AGE-is-also-measured-by
an-RCS-waterinventory-balanee-in-conjunction-with

The RCS water inveptory balance mugt be met with the reactor at steady
state operating conditions (stable temperature, power level, pressurizer
and makeup tank Igvels, makeup andjletdown, and RCP seal injection
and return flows). Fherefore;-a Note Is-added-allowing that this SR is not
required to be performed until 12 hours after establishing steady state
operation near operating pressure. The 12 hour allowance provides
sufficient time to collect and process necessary data after stable plant
conditions are established.

Steady state operation is required to perform a proper inventory balance

- since calculations during maneuvering are not useful. For RCS

operational LEAKAGE determination by water inventory balance, steady
state is defined as stable RCS pressure, temperature F
less-than-5°F/heur), power level, pressurizer and makeup tank levels,
makeup and letdown, and RCP seal injection and return flows. An early
warning of pressure boundary LEAKAGE or unidentified LEAKAGE is
provided by the automatic systems that monitor the containment

- atmosphere radioactivity and the 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 3.4.15, "RCS Leakage Detection Instrumentation.”

The 72 hour Frequency lé é reasonable interval to trend LEAKAGE and
recognizes the importance of early leakage detection in the prevention of
accidents. When non steady state operation precludes surveillance

. performance, the surveillance should be performed in a reasonable time

period commensurate with the surveillance performance length, once
steady state operatlon has been achieved, provided greater than 72
hours have elapsed smce the Iast performance

. (continued)

/

Note 2 states that this SR is not applicable to primary to secondary
LEAKAGE because LEAKAGE of 150 gallons per day cannot be

measured accurately by an RCS water inventory balance. . -
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B 3.4.13

BASES

SUVEILLANCE SR _3.4.13.2
REQUIREMENTS
(continued)

REFERENCE 1. 10 CFR 50, Appendix A, GDC 4 and 30.

2 Regulatory Guide 1.45, May 1973.

3 FSAR, Section 15.

4. FSAR, Section 3.6B.

5 NUREG-1061, Volume 3, November 1984.
6

10 CFR 100.
k\
7. . NEI 97-06, “Steam Generator Program Guidelines”.
8. EPRI, “Pressurized Water Reactor Primary-to-Secondary Leak Guidelines”.

This SR verifies that primary to secondary LEAKAGE is less than or equal to 150 gallons per day
through any one SG. Satisfying the primary.to secondary LEAKAGE limit ensures that the
operational LEAKAGE performance criterion in the Steam Generator Program is met. If this SR is
not met, the performance criterion is not met and LCO 3.4.17, “Steam Generator Tube Integrity,”
should be entered. The 150 gallons per day limit is measured at room temperature as described in
Reference 8. The operational LEAKAGE rate limit applies to LEAKAGE through any one SG. Ifit
is not practical to assign the LEAKAGE to an individual SG, all the primary to secondary LEAKAGE
should be conservatively assumed to be from one SG. ‘ '

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

“The Surveillance Frequency of 72 hours is a reasonable interval to trend primary to secondary
LEAKAGE and recognizes the importance of early leakage detection in the prevention of accidents.
The primary to secondary LEAKAGE is determined using continuous process radiation monitors or
radiochemical grab sampling in accordance with the EPRI guidelines (Ref. 8).
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SG Tube Integrity
B 34.17

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.17 SG Tube Integrity

BASES

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

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

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

Specification 5.5.9, “Steam Generator (SG) Program,” requires that a
program be established and implemented to ensure that SG tube integrity
is maintained. Pursuant to Specification 5.5.9, tube integrity is maintained
when the SG performance criteria are met. There are three SG
performance criteria: structural integrity, accident induced leakage, and
operational LEAKAGE. The SG performance criteria are described in
Specification 5.5.9. Meeting the SG performance criteria provides
reasonable assurance of maintaining tube integrity at normal and
accident conditions.

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

(continued)
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BASES (continued)

SG Tube Integrity
B3.4.17

APPLICABLE
SAFETY
ANALYSES

The steam generator tube rupture (SGTR) accident is the limiting design
basis event for SG tubes and avoiding an SGTR is the basis for

this Specification. The analysis of a SGTR event assumes a bounding
primary to secondary LEAKAGE rate equal to the operational LEAKAGE
rate limits in LCO 3.4.13, “RCS Operational LEAKAGE,” plus the leakage
rate associated with a double-ended rupture of a single tube. The
accident analysis for a SGTR assumes the contaminated secondary fluid
is only briefly released to the atmosphere via safety valves and the
majority is discharged to the main condenser. However, the radiological
dose consequence analysis for SGTR assumes the condenser is not
available, and that the Atmospheric Relief Valve on the affected
(ruptured) SG opens following the reactor trip / turbine trip and fails to
close, thereby releasing the radioactivity directly to the atmosphere.

The analysis for design basis accidents and transients other than a SGTR
assume the SG tubes retain their structural integrity (i.e., they are
assumed not to rupture.) In these analyses, the steam discharge to the
atmosphere is based on the total primary to secondary LEAKAGE from all
SGs of 1 gallon per minute or is assumed to increase to 1 gallon per
minute as a result of accident induced conditions. For accidents that do
not involve fuel damage, the primary coolant activity level of DOSE
EQUIVALENT I-131 is assumed to be equal to the LCO 3.4.16, “RCS
Specific Activity,” limits. 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 (Ref. 2), 10 CFR 100 (Ref. 3) or the NRC
approved licensing basis (e.g., a small fraction of these limits).

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

LCO

The LCO requires that SG tube integrity be maintained. The LCO also
requires that all SG tubes that satisfy the repair criteria be plugged (or
repaired for Unit 1 D4 SGs only) in accordance with the Steam Generator
Program.

During an SG inspection, any inspected tube that satisfies the Steam
Generator Program repair criteria is repaired (Unit 1 D4 SGs only) or
removed from service by plugging. If a tube was determined to satisfy the
repair criteria but was not plugged (or repaired for Unit 1 D4 SGs only),
the tube may still have tube integrity.

In the context of this Specification, a SG tube is defined as the entire
length of the tube, including the tube wall and any repairs made to it,
between the tube-to-tubesheet weld at the tube inlet and the tube-to-
tubesheet weld at the tube outlet. The tube-to-tubesheet weld is not
considered part of the tube.

(continued)
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BASES

SG Tube Integrity
B 3.4.17

LCO
(continued)

A SG tube has tube integrity when it satisfies the SG performance criteria.
The SG performance criteria are defined in Specification 5.5.9, “Steam
Generator Program,” and describe acceptable SG tube performance. The
Steam Generator Program also provides the evaluation process for
determining conformance with the SG performance criteria.

There are three SG performance criteria: structural integrity, accident
induced leakage, and operational LEAKAGE. Failure to meet any one of
these criteria is considered failure to meet the LCO.

The structural integrity performance criterion provides a margin of safety
against tube burst 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 versus 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 I,
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 Ill, Subsection NB (Ref. 4) and Draft Regulatory
Guide 1.121 (Ref. 5).

The accident induced leakage performance criterion ensures that the
primary to secondary LEAKAGE caused by a design basis accident, other
than a SGTR, is within the accident analysis assumptions. The accident
analysis assumes that accident induced leakage does not exceed 1 gpm
per SG, except for specific types of degradation at specific locations

(continued)
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SG Tube Integrity

B34.17
BASES
LCO where the NRC has approved greater accident induced leakage (i.e.,
(continued) Specification 5.5.9.1; “Unit 1 model D4 Steam Generator (SG) Program”).

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 3.4.13, "RCS Operational LEAKAGE,” and limits
primary to secondary LEAKAGE through any one SG to 150 gallons per
day. This limit is based on the assumption that a single crack leaking this
amount would not propagate to a SGTR under the stress conditions of a
LOCA or a main steam line break. If this amount of LEAKAGE is due to
more than one crack, the cracks are very small, and the above
assumption is conservative.

APPLICABILITY

Steam generator tube integrity is challenged when the pressure
differential across the tubes is large. Large differential pressures across
SG tubes can only be experienced in MODE 1, 2, 3, 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.land A2

Condition A applies if it is discovered that one or more SG tubes
examined in an inservice inspection satisfy the tube repair criteria but
were not plugged (or repaired for Unit 1 D4 SGs only) in accordance with
the Steam Generator Program as required by SR 3.4.17.2. 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
(continued)
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SG Tube Integrity

B34.17
BASES
ACTIONS inspections while still providing assurance that the SG performance
(continued) criteria will continue to be met. In order to determine if a SG tube that

should have been plugged (or repaired for Unit 1 D4 SGs only) 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,
Condition B applies.

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

If the evaluation determines that the affected tube(s) have tube integrity,
Required Action A.2 allows plant operation to continue until the next
refueling outage or SG inspection provided the inspection interval
continues to be supported by an operational assessment that reflects the
affected tubes. However, the affected tube(s) must be plugged (or
repaired for Unit 1 D4 SGs only) 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.1and B.2

If the Required Actions and associated Completion Times of Condition A
are not met or if SG tube integrity is not being maintained, the reactor
must be brought to MODE 3 within 6 hours and MODE 5 within 36 hours.
The allowed Completion Times are reasonable, based on operating
experience, to reach the desired plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.4.17.1

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

(continued)
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SG Tube Integrity
B3.4.17

SUVEILLANCE
REQUIREMENTS
(continued)

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

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

The Steam Generator Program defines the Frequency of SR 3.4.17.1. The
Frequency is determined by the operational assessment and other limits in
the SG examination guidelines (Ref. 6). The Steam Generator Program
uses information on existing degradations and growth rates to determine an
inspection Frequency that provides reasonable assurance that the tubing
will meet the SG performance criteria at the next scheduled inspection. In
addition, Specification 5.5.9 contains prescriptive requirements concerning
inspection intervals to provide added assurance that the SG performance
criteria will be met between scheduled inspections.

SR 3.4.17.2

During an SG inspection, any inspected tube that satisfies the Steam
Generator Program repair criteria is repaired (Unit 1 D4 SGs only) or
removed from service by plugging. The tube repair criteria delineated in
Specification 5.5.9 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 repaircriteria, 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.

(continued)
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B3.4.17
BASES (continued)
SUVEILLANCE The Frequency of prior to entering MODE 4 following a SG inspection
REQUIREMENTS ensures that the Surveillance has been completed and all tubes meeting
(continued) the repair criteria are plugged (or repaired for Unit 1 D4 SGs only) prior to
subjecting the SG tubes to significant primary to secondary pressure
differential.
REFERENCES 1. NEI 97-06, “Steam Generator Program Guidelines.”

2. 10 CFR 50 Appendix A, GDC 19.
3. 10CER 100
4. ASME Boiler and Pressure Vessel Code, Section Ill, Subsection NB.

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

6. EPRI, “Pressurized Water Reactor Steam Generator Examination
Guidelines.”
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1.1

1.1 Definitions (continued)

LEAKAGE LEAKAGE shall be:

a. Identified LEAKAGE

1. LEAKAGE, such as that from pump seals or valve
packing (except reactor coolant pump (RCP) seal
water injection or leakoff), that is captured and
conducted to collection systems or a sump or
collecting tank;

2. 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

3. Reactor Coolant System (RCS) LEAKAGE through
a steam generator to the Secondary System
(primary to secondary LEAKAGE),

b. Unidentified LEAKAGE

All LEAKAGE (except RCP seal water injection or
leakoff) that is not identified LEAKAGE;

c. Pressure Boundary LEAKAGE

LEAKAGE (except primary to secondary LEAKAGE)
through a nonisolable fault in an RCS component body,
pipe wall, or vessel wall.

MASTER RELAY TEST - -~~~ A MASTER RELAY TEST shall consist of energizing all
: . master relays in the channel req uired for channel
OPERABILITY and verifying the OPERABILITY of each
req uired master relay. The MASTER RELAY TEST shall
include a continuity check of each associated req uired slave
relay. The MASTER RELAY TEST may be performed by
means of any series of seq uential, overlapping or total steps.

(continued)
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RCS Operational LEAKAGE
34.13

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.13 RCS Operational LEAKAGE

LCO 3413 RCS operational LEAKAGE shall be limited to:
a. No pressure boundary LEAKAGE:
b. 1 gpm unidentified LEAKAGE:;
c. 10 gpm identified LEAKAGE; and

d. 150 gallons per day primary to secondary LEAKAGE through any
one steam generator (SG).

APPLICABILITY: MODES 1, 2, 3, and 4

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. RCS operational LEAKAGE | A1 Reduce LEAKAGE to 4 hours
not within limits for reasons within limits.
other than pressure
boundary LEAKAGE or
primary to secondary
LEAKAGE.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion Time
of Condition A not met. AND
OR B.2 Be in MODE 5. 36 hours

Pressure boundary
LEAKAGE exists.

OR

Primary to secondary
LEAKAGE not within limits
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RCS Operational LEAKAGE

SURVEILLANCE REQUIREMENTS

3.4.13

SURVEILLANCE

FREQUENCY

SR 34.131 NOTES
1. Not required to be performed until 12 hours after
establishment of steady state operation.
2. Not applicable to primary to secondary LEAKAGE.

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

72 hours

SR 3.4.13.2 NOTE
Not required to be performed until 12 hours after

establishment of steady state operation.

Verify primary to secondary LEAKAGE is <150 gallons
per day through any one SG.

72 hours
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3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.17 Steam Generator (SG) Tube Integrity

SG Tube Integrity
' 3.4.47

LCO 3.4.17 SG tube integrity shall be maintained.
AND
All SG tubes satisfying the tube repair criteria shall be plugged or repaired
in accordance with the Steam Generator Program.
APPLICABILITY: MODES 1,2,3,and 4
ACTIONS
NOTE:
Separate Condition entry is allowed for each SG tube.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more SG tﬁbeé ‘ | A1 - Verify tube integrity of the 7 days
satisfying the tube repair affected tube(s) is
criteria and not plugged or . maintained until the next
repaired in accordance with refueling outage or SG
the Steam Generator tube inspection.
Program.
AND
A2 Plug or repair the affected Prior to entering
tube(s) in accordance with | MODE 4 following the
the Steam Generator next refueling outage
Program. .- ‘ or SG tube inspection
 B. Required Action and | B4 Bein MODE 3. 6 hours
associated Completion Time - : , ‘
- of Condition A not met. AND
- SG tube integrity not
maintained. '
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SG Tube Integrity
3.4.17
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
In accordance with

SR 3.4.17.1 - Verify SG tube integrity in accordance with the Steam
Generator Program. ,

the Steam
Generator Program

SR 34.17.2 Verify that each inspected SG tube that satisfies the
tube repair criteria is plugged or repaired in
accordance with the Steam Generator Program.

Prior to entering
MODE 4 following a
SG tube inspection
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Programs and Manuals
5.5

5.5 Programs and Manuals (continued)

5.5.9

5.5.9.1

Steam Generator (SG) Program

Unit 1 model D4 Steam Generator (SG) Program

Each steam generator shall be demonstrated OPERABLE by performance of the
following augmented inservice inspection program.

The provisions of SR 3.0.2 are applicable to the SG Surveillance Program test
frequencies.

a.

Steam Generator Sample Selection and Inspection - Each steam
generator shall be determined OPERABLE during shutdown by selecting
and inspecting at least the minimum number of steam generators
specified in Table 5.5-1.

Steam Generator Tube Sample Selection and Inspection - The steam
generator tube minimum sample size, inspection result classification, and
the corresponding action required shall be as specified in Table 5.5-2 or
5.5-3. Table 5.5-2 applies to all tubes except repaired tubes (Unit 1 only)
which are covered by Table 5.5-3. The inservice inspection of steam
generator tubes shall be performed at the frequencies specified in
Specification 5.5.9.1d., and the inspected tubes shall be verified
acceptable per the acceptance criteria of Specification 5.5.9.1e. The
tubes selected for each inservice inspection per Table 5.5-2 shall include
at least 3% of all the expanded tubes and at least 3% of the remaining
number of tubes in all steam generators; the tubes selected for these
inspections shall be selected on a random basis except:

1.  Where experienée in similaf plants wifh similar water chemistry

indicates critical areas to be inspected, then at least 50% of the
tubes inspected shall be from these critical areas;

2. The first sample of tubes selected for each inservice inspection

(subsequent to the preserv:ce mspectlon) of each steam generator
shall mclude

a) Al nonplugged tubes that previously héd detectable wall
» : penetrations (greater than 20%)

‘b) | Tubes in those areas where expenence has |nd|cated
: potentlal problems and
~ (continued)
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5.5
5.5 Programs and Manuals

5.6.9.1 Unit 1 model D4 Steam Generator (SG) Program (continued)

c) A tube inspection (pursuant to Specification 5.5.9.1e.1.h)
shall be performed on each selected tube. If any selected
tube does not permit the passage of the eddy current
probe for a tube inspection, this shall be recorded and an
adjacent tube shall be selected and subjected to a tube
inspection.

d) Indications left in service as a result of the application of
the tube support plate voltage repair criteria shall be
inspected by bobbin probe during all future refueling
outages.

3. The tubes selected as the second and third samples (if required
by Table 5.5-2 during each inservice inspection may be subjected
to a partial tube inspection provided:

a) The tubes selected for these samples include the tubes
from those areas of the tube sheet array where tubes with
imperfections were previously found, and

b) The inspections include those portions of the tubes where
imperfections were previously found.

4, Implementation of the steam generator tube/tube support plate
- repair criteria requires a 100% bobbin coil inspection for hot-leg

and cold-leg tube support plate intersections down to the lowest
cold-leg support with known outside diameter stress corrosion
cracking (ODSCC) indications. The Determination of the lowest
cold leg tube support plate intersections having ODSCC
indications shall be based on the performance of at least a 20%
random samphng of the tubes mspected over their full length.

The results of each sample mspectlon shall be classified into one of the
fo||owmg three categorles

~ Cateqory | lnspectlon Results

o X I Less than 5% of the total tubes mspected are degraded
tqbes and noner of the inspected tubes are defective.

(continued)
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5.5 Programs

Programs and Manuals
55

and Manuals

5.5.9.1

Unit 1 model D4 Steam Generator (SG) Program (continued)

c2 One or more tubes, but not more than 1% of the total
tubes inspected are defective, or between 5% and 10% of
the total tubes inspected are degraded tubes.

C-3 More than 10% of the total tubes inspected are degraded
tubes or more than 1% of the inspected tubes are
defective.

Note: In all inspections, previously degraded tubes must exhibit
significant (greater than 10%) further wall penetrations to be
included in the above percentage calculations.

C. Steam Generator F* Tube Inspection (Unit 1 only) - In additioh to the

minimum sample size as determined by Specification 5.5.9.1b., all F*
tubes will be inspected within the tubesheet region. The results of the
inspections of F* tubes identified in previous inspections will not be a
cause for additional inspections per Tables 5.5-1 and 5.5-2.

d. Inspection Frequencies - The above required inservice inspections of

steam generator tubes shall be performed at the following frequencies:

1. The first inservice inspection shall be performed after 6 Effective
~ Full Power Months (EFPM) and before 12 EFPM and shall include

a special inspection of all expanded tubes in all steam generators.
" Subsequent inservice inspections shall be performed at intervals
of not less than 12 nor more than 24 calendar months after the
previous inspection. If two consecutive inspections, not including
the preservice inspection, result in all inspection results falling into
the C-1 category or if two consecutive inspections demonstrate
that previously observed degradation has not continued and no
‘additional degradation has occurred, the inspection interval may
be extended to a maximum of once per 40 months; .

2.  Ifthe results of the inservice inspection of a steam generator
cconducted in accordance with Table 5.5-2 at 40-month intervals
fall in Category C-3, the inspection frequency shall be increased to

~ at least once per 20 months. The increase in inspection
frequency shall apply until the subsequent inspections satisfy the
criteria of Specification 5.5.9.1d.1; the interval may then be
“extended to a maximum of once per 40 months; and

(continued)
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6.5 Programs and Manuals

Programs and Manuals
5.5

5.5.9.1

Unit 1 model D4 Steam Generator (SG) Program (continued)

3.

e.

Additional, unscheduled inservice inspections shall be performed
on each steam generator in accordance with the first sample
inspection specified in Table 5.5-2 during the shutdown
subsequent to any of the following conditions:

a)

b)

c)

d)

Primary-to secondary tube leaks (not including leaks
originating from tube-to-tube sheet welds) in excess of the
limits of Specification 3.4.13, or

A seismic occurrence greater than the Operating Basis
Earthquake, or

A loss-of-coolant accident requiring actuation of the
Engineered Safety Features, or

A main steam line or feedwater line break.

1.

Acceptance Criteria

As used in this specification:

a)

b)

Imperfection means an exception to the dimensions, finish, or
contour of a tube from that required by fabrication drawings or
specifications. Eddy-current testing indications below 20% of

- the nominal tube wall thickness, if detectable, may be

considered as imperfections;

Degradation means a service-induced cracking, wastage,

~ wear, or general corrosion occurnng on either msude or

outside of a tube

Degraded Tube means a tube containing imperfections

- greater than or equal to 20% of the nominal wall thickness

‘caused by degradatlon

% Degradatlo means the percentage of the tube wall

-thickness affected or removed by degradation;

Defect means an.ir_nperfectAion of ét;ch severity that it exceeds
the plugging limit or (for Unit 1 only) repair limit. A tube
containing a defect is defective;

(continued)
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and Manuals

Programs and Manuals
5.5

5.5.9.1

Unit 1 model D4 Steahﬁ Generator (SG) Program_(continued)

f)

. degradation in the sleeve and/or pressure boundary portion of

g)

)

beyond which the tube shall be removed from service by

sleeves installed in the tubesheet transition zone;

Plugging or Repair Limit means the imperfection depth at or

plugging or (for Unit 1 only) repaired by sleeving and is equal
to 40% of the wall thickness. The plugging limit for laser
welded sleeves is equal to 43% of the nominal wall thickness.
The plugging limit for Leak Tight sleeves is equal to 20% of
the nominal wall thickness. This definition does not apply to
that portion of the Unit 1 tubing that meets the definition of an
F* tube. This definition does not apply to tube support plate
intersections for which the voltage-based plugging criteria are
being applied. Referto 5.5.9.1e.1m) for the repair limit
applicable to these intersections. All tubes repaired with Leak
Limiting sleeves shall be plugged upon detection of

the original tube wall in the sleeve/tube assembly (i.e., the
sleeve-to-tube joint) regardless of depth. The F* criteria is not
applicable to the parent tube located behind the Leak Limiting

Unserviceable describes the condition of a tube if it leaks or
contains a defect large enough to affect its structural integrity
in the event of an Operating Basis Earthquake, a
loss-of-coolant accident, or a steam line or feedwater line
break as specified in Specnf cation 5.5.9.1d.3, above;

“Tube lnsg'ection means an inspection of the steam generator
“tube from the tube end (hot leg side) completely around the

U-bend to the top support of the cold leg. For a tube repaired
by sleeving (for Unit 1 only) the tube inspection shall include

. the sleeved portion of the tube;

Preservice Inspection means an inspection of the full length of
- each tube in each steam generator performed by eddy current

techniques prior to service to establish a baseline condition of

- the tubing. - This inspection shall be performed prior to initial

D

- K.

~from the tubesheet. The F* distance is equal to 1.13 inches,
_plus an allowance for eddy current measurement uncertainty,

- behind the Leak Limiting sleeves installed in the tubesheet

POWER OPERATION using the equipment and techniques
expected to be used during subsequent inservice inspections;

E* Distance (Unit 1 only) is the distance of the hardroll
expanded portion of a tube which provides a sufficient length
of non-degraded tube expansion to resist pullout of the tube

and is measured down from the top of the tubesheet, or the
bottom of the roll transition, whichever is lower in elevation.
The F* criteria is not applicable to the parent tube located

transition zone;

E* Tube (Unit 1 only) is that portion of the tubing in the area of
the tubesheet region below the F* distance with a)
degradation below the F* distance equal to or greater than
40%, b) which has no indication of degradation within the F*
distance, and c) that remains inservice;

(continued)
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5.5.9.1 Unit 1.mode| D4 Steam Generator (SG) Proqram (continued)

)

Hard Roll Expansion (Unit 1 only) is that portion of a tube

which has been increased in diameter by a rolling process
such that no crevice exists between the outside diameter of
the tube and the hole in the tubesheet; and

For Unit 1 only, the Tube Support Plate Plugging Limit is used

for the disposition of alloy 600 steam generator tubes for
continued service that are experiencing predominantly axially
oriented outside diameter stress corrosion cracking confined
within the thickness of the tube support plates and flow
distribution baffle (FDB). At tube support plate intersections
(and FDB), the plugging limit is based on maintaining steam
generator tube serviceability as described below:

1.

Steam generator tubes, whose degradation is attributed to
outside diameter stress corrosion cracking within the
bounds of the tube support plate with bobbin voltages less
than or equal to the lower voltage repair limit (1.0 volt), will
be allowed to remain in service.

Steam generator tubes, whose degradation is attributed to
outside diameter stress corrosion cracking within the
bounds of the tube support plate with the bobbin voltage
greater than the lower voltage repair limit (1.0 volt), will be
repaired, except as noted in 5.5.9.1e.1m)3. below.

Steam generator tubes with indications of potential

degradation attributed to outside diameter stress corrosion
cracking within the bounds of the tube support plate with a
bobbm voltage greater than the lower voltage repair limit
(1 .0 volt) but less than or equal to the upper voltage repair
limit*, may remain inservice if a rotating pancake coil
inspection does not detect degradation. Steam generator
tubes, with indications of outside diameter stress corrosion
cracking degradation with a bobbin voltage greater than
the upper repair limit** will be plugged or repaired.
(contlnued)

* - The upper voltage repair l|m|t is calculated accordlng to the methodology in GL 95-05 as

supplemented.

** Vure Will differ at the TSPs and ﬂow distribution baffle.
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5.5.9.1 Unit 1 model D4 Steam Generator (SG) Program (continued)

4. Certain intersections as identified in WPT-15949 will be
excluded from application of the voltage-based repair
criteria as it is determined that these intersections may
collapse or deform following a postulated LOCA + SSE
event.

5. If an unscheduled mid-cycle inspection is performed, the
following mid-cycle repair limits apply instead of the limits
identified in 5.56.9.1e.1.m)1., 5.5.9.1e.1.m)2., and
5.5.9.1e.1.m)3. The midcycle repair limits are determined
from the following equations:

VSL

Ve =
CL-At
1.0+NDE+Gr
%)
CL-At

Vire = Viure - (VURL -Vir )[T]
where:

Vyre = upper voltage repair limit

VirRe = lower voltage repair limit

Vmure = mid-cycle upper voltage limit based

on time into cycle
Vumre = mid-cycle lower voltage repair limit

based on Vure and time into cycle

i = length of time since last scheduled
inspection during which Vyg. and
VirL Were implemented

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

Ve . = _structural limit voltage

Gr = _average growth per cycle

NDE = 95-percent cumulative probability

allowance for nondestructive

examination uncertainty (i.e., a
- value of 20-percent has been

approved by the NRC) .

Implementatlon of these mld-cycle repair I|m|ts should
follow the same approach as in TS 5.5.9.1e.1.m)1.,
5591e1m)2 and5591e1 .m)3.

n. Tube Rega (for Unit 1 only) refers to the process that
" . establishes tube serviceability. Acceptable tube repairs will
be performed in accordance with the process described in
- Westinghouse WCAP-13698, Rev. 3 and Westinghouse
Letter WPT-16094 dated March 20, 2000, WCAP-15080,
Rev. 1, CEN-630-P, Rev. 2 dated June 1997, and WCAP-
15918, Rev. 1, dated January, 2004.
. (continued)
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5.5.9.1 Unit 1 model D4 Steam Generator (SG) Program (continued)

2. The steam generator shall be determined OPERABLE after
completing the corresponding actions (plug all tubes exceeding the
plugging limit and all tubes containing through-wall cracks) required
by Table 5.5-2 and Table 5.5-3.

(continued)
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5.5.9.1

Unit 1 model D4 Steam Generator (SG) Program_(continued)

TABLE 5.5-1

MINIMUM NUMBER OF STEAM GENERATORS TO BE
INSPECTED DURING INSERVICE INSPECTION

Preservice Inspection Four

No. of Steam Generators per Unit Four

First Inservice Inspection Two

Second & Subsequent Inservice Inspections One'

~ subsequent inspections, the inservice inspection may be limited to one

TABLE NOTATIONS

The two steam generators that were not‘ inspected during the first
inservice inspection shall be inspected during the second and third
‘inspections, one in each inspection period. For the fourth and

steam generator on a rotating schedule encompassing 12% of the tubes
if the results of the previous inspections of the four steam generators
indicate that all steam generators are performing in a like manner. Note
that under some circumstances, the operating conditions in one or more
steam generators may be found to be more severe than those in other
steam generators. Under such circumstances the sample sequence
shall be modified to inspect the most severe conditions.

(continued)
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5.5.9.1 Unit 1 model D4 Steam Generator (SG) Program _(continued)
TABLE 5.5-2
STEAM GENERATOR TUBE INSPECTION
15T SAMPLE 2P SAMPLE 3R0 SAMPLE
INSPECTION INSPECTION INSPECTION
Sample Result Action Result Action’ Result Action
size Required Required Required
A C-1 None N.A. N.A. N.A. N.A.
minimum
of c-2 Plug or repair* c-1 None N.A. N.A.
S Tusb?;s defective tubes
per=.5. and inspect c-2 Plug or repair* c-1 None
fuc:)cggczzatLiss G defective tubes
1 Lo, :
S and inspect c-2 Plug or repair*
additional 48 defective tubes
tubes in this S.G.
C-3 Perform action for
C-3 result of first
sample
C-3 Perform action for N.A. N.A.
C-3 result of first
sample
C-3 Inspect all tubes All other None N.A. N.A.
in this 8.G., plug S.G.sare.
orrepairt - C-1
defective tubes : — :
and inspect 28 Some Perform action for N.A. N.A.
tubes in each S.G.sC-2 | C-2resultof
other S.G. but no second sample
| additional |~ - .
S.G.C-3"
Additiona! | Inspect all tubes N.A. N.A.
S.G.is - | ineachS.G.and
C-3 plug or repair*
' defective tubes.
(continued)

S =12/n% Where nis the number of steam generators inspected during an inspection
* for Unit 1 only
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5.5.9.1 Unit 1 model D4 Steam Generator (SG) Program (continued)
TABLE 5.5-3
STEAM GENERATOR REPAIRED TUBE INSPECTION FOR UNIT 1 ONLY
15T SAMPLE INSPECTION 2"° SAMPLE INSPECTION
Sample Size | Result Action Required Result Action Required
A minimum C-1 None N.A. N.A.
of 20% of
repaired
tubes (1) -
C-2 " |Plug defective repaired . CA1 None
tubes and inspect 100%
of the repaired tubes in
this S.G. .
C-2 Plug defective repaired tubes
C-3 Perform action for C-3 result of
: first sample
C-3 ' {Inspect all repaired tubes |All other None
in this S.G., plug S.G.s are
defective tubes and C-1
|inspect 20% of the :
repaired tubes in each Same ‘| Perform action for C-2 result of
other S.G. S.G.s C-2 [first sample
: butno
additional
S.G. are
c-3 . :
Additional |Inspect all repaired tubes in
each S.G. and plug defectlve

18.GisC-3 .
1 - |tubes.

(continued) |

() Each repair. method is consndered a separate populatlon for determlnatlon of initial
inservice mspectuon and scope expansnon
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5.5 Programs and Manuals (continued)

5.56.9.2 Unit 1 model D76 and Unit 2 model D5 Steam Generator (SG) Program

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

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

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

1. Structural integrity performance criterion: All in-service steam
generator tubes shall retain structural integrity over the full range of
normal operating conditions (including startup, operation in the power
range, hot standby, and cool down and-all anticipated transients

. included in the design specification) and design basis accidents. This
includes retaining a safety factor of 3.0 against burst under normal
steady state full power operation primary-to-secondary pressure
differential and a safety factor of 1.4 against burst applied to the design
basis accident primary-to-secondary pressure differentials. Apart from
the above requirements, additional loading conditions associated with
the design basis accidents, or combination of accidents in accordance
with the design and licensing basis, shall also be evaluated to
determine if the associated loads contribute significantly to burst or
collapse. In the assessment of tube integrity, those loads that do
.srgmf cantly 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 comblned pnmary loads and 1.0 on axial secondary loads.

2. Accrdent induced leakage performance cntenon The prlmary to
' secondary 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 lndlvrdual SG. Leakage is not to
exceed 1. gpm per SG. .

3. The operational LEAKAGEperforma'nce criterion is specified in LCO

3.4.13, “RCS Operational LEAKAGE.”
' (continued)
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5.5.9.2 Unit 1 mode! D76 and Unit 2 model D5 Steam Generator (SG) Program_(continued)
c. 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.
d. 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 the tube-to-tubesheet weld at the tube inlet
to the tube-to-tubesheet weld at the tube outlet, and that may satisfy the
applicable tube repair criteria. The tube-to-tubesheet weld is not part of the
tube. In addition to meeting the requirements of d.1, d.2, and d.3 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.

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

2a. For the Unit 2 model D5 steam generators (Alloy 600 thermally

treated) inspect 100% of the tubes at sequential periods of 120, 90,
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 48 effective full power months or two refueling
- outages (whichever is less) without being inspected.]

2b. - For the Unit 1 model Delta-76 steam generators (Alloy 690 thermally
- . treated) 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.

(continued)
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5.5 Programs and Manuals (continued)

5.5.9.2 Unit 1 modél D76 and Unit 2 model D5 Steam Generator (SG) Program
(continued) .
3. 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
iinformation, such as from examination of a pulled tube, diagnostic
non-destructive testing, or engineering evaluation indicates that a
crack-like indication is not associated with a crack(s), then the
indication need not be treated as a crack.

e. Provisions for monitoring operational primary to secondary LEAKAGE.

(continued)
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5.6 Reporting Requirements (continued)

5.6.7

5.6.8

5.6.9

Not used

PAM Report

When a report is required by the required actions of LCO 3.3.3, "Post Accident
Monitoring (PAM) Instrumentation,” a report shall be submitted within the
following 14 days. The report shall outline the preplanned alternate method of
monitoring, the cause of the inoperability, and the plans and schedule for
restoring the instrumentation channels of the Function to OPERABLE status.

Unit 1 model D76 and Unit 2 model D5 Steam Generator Tube Inspection Report

A report shall be submitted within 180 days after the initial entry into MODE 4
following completion of an inspection performed in accordance with the
Specifi catlon 5.5.9.2, Steam Generator (SG) Program. The report shall include:

a. The scope of inspections performed on each SG,

b. Active degradation mechanisms found,

c. Nondéstructive 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 during the mspectlon outage for each active
degradation mechanism,

f. Total number and percentage of tubes plugged to date, and

g.. -Theresults of condition monitoring, mcludlng the results of tube pulls and
|n-5|tu testing,

[y

(continued)
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5.6 Reporting Requirements (continued)

5.6.10 Unit 1 model D4 Steam Generator Tube Inspection Report

a.

Within 15 days following the completion of each inservice inspection of
steam generator tubes, the number of tubes plugged, repaired or
designated as an F* tube in each steam generator shall be reported to the
Commission; ‘

The complete results of the steam generator tube inservice inspection
shall be submitted to the Commission in a report within 12 months
following the completion of the inspection. This report shall include:

1) Number and extent of tubes and (for Unit 1 only) sleeves
inspected,
2) Location and percent of wall-thickness penetration for each

indication of an imperfection, and
3) Identification of tubes plugged or repaired.

Results of steam generator tube inspections which fall into Category C-3
shall be reported to the Commission in a report within 30 days and prior

- to resumption of plant operation. This report shall provide a description of

investigations conducted to determine cause of the tube degradation and
corrective measures taken to prevent recurrence.
(continued)
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5.6.10 Unit 1 model D4 Steam Generator Tube Inspection Report (continued)
d. For implementation of the voltage based repair criteria to tube support

plate intersections, notify the staff prior to returning the steam generators
to service should any of the following conditions arise: '

1.

If estimated leakage based on the projected end-of-cycle (or if not
practical, using the actual measured end-of-cycle) voltage

- distribution exceeds the leakage limit (determined from the

licensing basis dose calculation for the postulated main steam line
break) for the next operating cycle.

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

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

" Ifindications are identified at the tube support plate elevations that |

are attributable to primary water stress corrosion cracking.

If the calculated conditional burst probability based on the
projected end-of-cycle (or if not practical, using the actual
measured end-of-cycle) voltage distribution exceeds 1 x 102,
notify the NRC and provide an assessment of the safety

. significance of the occurrence.
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BASES (continued)

RCS Loops — MODES 1 and 2
B344

LCO

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

An OPERABLE RCS loop consists of an OPERABLE RCP in operation
providing forced flow for heat transport and an OPERABLE SG. An RCP
is OPERABLE if it is capable of being powered and is able to provide
forced flow.

APPLICABILITY

In MODES 1 and 2, the reactor is critical and thus has the potential to
produce maximum THERMAL POWER. Thus, to ensure that the
assumptions of the accident analyses remain valid, all RCS loops are
required to be OPERABLE and in operation in these MODES to prevent
DNB and core damage.

The decay heat production rate is much lower than the full power heat
rate. As such, the forced circulation flow and heat sink requirements are
reduced for lower, noncritical MODES as indicated by the LCOs for
MODES 3, 4, and 5.

Operation in other MODES is covered by:

LCO 3.4.5, "RCS Loops —MODE 3";

LCO 3.4.6, "RCS Loops —MODE 4";

LCO 3.4.7, "RCS Loops — MODE 5, Loops Filled";

LCO 3.4.8, "RCS Loops — MODE 5, Loops Not Filled";

LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant Circulation —
High Water Level" (MODE 6); and

LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant Circulation —
Low Water Level" (MODE 6).

(continued)
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RCS Loops — MODE 3
B345

LCO
(continued)

is validation of the pump coastdown curve used as input to a number of
accident analyses including a loss of flow accident. This test is generally
performed in MODE 3 during the initial startup testing program, and as
such should only be performed once. If, however, changes are made to
the RCS that would cause a change to the flow characteristics of the
RCS, the input values of the coastdown curve must be revalidated by
conducting the test again.

Utilization of the Note is permitted provided the following conditions are
met, along with any other conditions imposed by test procedures:

a. No operations are permitted that would dilute the RCS boron
concentration with coolant at boron concentrations less than
required to assure the SDM of LCO 3.1.1, thereby maintaining the
margin to criticality. Boron dilution with coolant at boron
concentrations less than required to assure the SDM is
maintained is prohibited because a uniform concentration
distribution throughout the RCS cannot be ensured when in
natural circulation; and

b. Core outlet temperature is maintained at least 10°F below
saturation temperature, so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction.

An OPERABLE RCS loop consists of one OPERABLE RCP and one
OPERABLE SG which has the minimum water level specified in

SR 3.4.5.2. An RCP is OPERABLE if it is capable of being powered and
is able to provide forced flow if required.

APPLICABILITY

In MODE 3, this LCO ensures forced circulation of the reactor coolant to
remove decay heat from the core and to provide proper boron mixing.
The most stringent condition of the LCO, that is, two RCS loops
OPERABLE and two RCS loops in operation, applies to MODE 3 with
Rod Control System capable of rod withdrawal. The least stringent
condition, that is, two RCS loops OPERABLE and one RCS loop in
operation, applies to MODE 3 with the Rod Control System not capable of
rod withdrawal.

(continued)
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BASES

RCS Loops — MODE 4
B3.4.6

LCO
(continued)

An OPERABLE RCS loop comprises an OPERABLE RCP and an
OPERABLE SG which has the minimum water level specified in
SR 3.4.6.2.

Similarly for the RHR System, an OPERABLE RHR loop comprises an
OPERABLE RHR pump capable of providing forced flow to an
OPERABLE RHR heat exchanger. RCPs and RHR pumps are
OPERABLE if they are capable of being powered and are able to provide
forced flow if required.

APPLICABILITY

In MODE 4, this LCO ensures forced circulation of the reactor coolant to
remove decay heat from the core and to provide proper boron mixing.
One loop of either RCS or RHR provides sufficient circulation for these
purposes. However, two loops consisting of any combination of RCS and
RHR loops are required to be OPERABLE to meet single failure
considerations.

Operation in other MODES is covered by:

LCO 3.4.4, "RCS Loops —MODES 1 and 2";

LCO 3.4.5, "RCS Loops — MODE 3";

LCO 3.4.7, "RCS Loops — MODE 5, Loops Filled":

LCO 3.4.8, "RCS Loops— MODE 5, Loops Not Filled":

LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant Circulation —
High Water Level" (MODE 6); and

LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant Circulation —
Low Water Level" (MODE 6).

ACTIONS

A.1and A.2

If one required loop is inoperable, redundancy for heat removal is lost.
Action must be initiated to restore a second RCS or RHR loop to
OPERABLE status. The immediate Completion Time reflects the
importance of maintaining the availability of two paths for heat removal.

(continued)
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RCS Loops— MODE 5, Loops Filled
B34.7

LCO
(continued)

Utilization of Note 1 is permitted provided the following conditions are
met, along with any other conditions imposed by test procedures:

a. No operations are permitted that would dilute the RCS boron
concentration with coolant at boron concentrations less than
required to assure the SDM of LCO 3.1.1, thereby maintaining the
margin to criticality. Boron dilution with coolant at boron
concentrations less than required to assure the SDM is
maintained is prohibited because a uniform concentration
distribution throughout the RCS cannot be ensured when in
natural circulation; and

b. Core outlet temperature is maintained at least 10°F below
saturation temperature, so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction.

Note 2 allows one RHR loop to be inoperable for a period of up to

2 hours, provided that the other RHR loop is OPERABLE and in
operation. This permits periodic surveillance tests to be performed on the
inoperable loop during the only time when such testing is safe and
possible.

Note 3 requires that the secondary side water temperature of each SG be
< 50°F above each of the RCS cold leg temperatures before the start of a
reactor coolant pump (RCP) with an RCS cold leg temperature < 350°F.
This restriction is to prevent a low temperature overpressure event due to
a thermal transient when an RCP is started.

Note 4 provides for an orderly transition from MODE 5 to MODE 4 during
a planned heatup by permitting removal of RHR loops from operation
when at least one RCS loop is in operation. This Note provides for the
transition to MODE 4 where an RCS loop is permitted to be in operation
and replaces the RCS circulation function provided by the RHR loops.

RHR pumps are OPERABLE if they are capable of being powered and
are able to provide flow if required. A SG can perform as a heat sink via
natural circulation when it has an adequate water level and is
OPERABLE.

(continued)
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BASES (continued)

RCS Operational LEAKAGE
B 3.4.13

APPLICABLE
SAFETY
ANALYSES

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). Except
for primary to secondary LEAKAGE, the safety analyses do not address
operational LEAKAGE. However, other operational LEAKAGE is related
to the safety analyses for LOCA,; the amount of leakage can affect the
probability of such an event. The safety analysis for an event resulting in
steam discharge to the atmosphere assumes that primary to secondary
LEAKAGE from all steam generators (SGs) is one gallon per minute or
increases to one gallon per minute as a result of accident induced
conditions. The LCO requirement to limit primary to secondary LEAKAGE
through any one SG to less than or equal to 150 gallons per day is
significantly less than the conditions assumed in the safety analysis.

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

(SGTR). The ieakage contaminates the secondary fluid.

The FSAR (Ref. 3) analysis for SGTR assumes the secondary fluid is
released to the atmosphere via the atmospheric relief valves on the
affected steam generator. This valve is assumed to fail to close. The

- release continues until the reactor operators close the associated block

valve. The 1 gpm primary to secondary LEAKAGE safety analysns
assumptlon is relatively inconsequential.

“The safety analysns for the SLB accident assumes the entire primary to

secondary LEAKAGE is through the affected generator as an initial
condition. The dose consequences resulting from the SLB accident are

~ within the limits defined in 10 CFR 100 (Ref. 6) as described in the
‘accident analyses (Ref. 3). '

The safety analysis for RCS main loop piping for GDC-4 (Ref. 1) assumes

1 gpm unidentified leakage and monitoring per RG 1.45 (Ref 2) are

maintained (Ref. 4 and 5).

The RCS operatlonal LEAKAGE satisfies Criterion 2 of
1OCFR50 36(c)(2)(||) .

(continued)
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BASES (continued)

RCS Operational LEAKAGE
B 3.4.13

LCO RCS 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. Seals and gaskets include the
canopy seals downstream of ACME threaded connections and
Canopy Seal Clamp Assemblies. Therefore, leakage past the
canopy seal or CSCAs is not pressure boundary leakage.

Unidentified LEAKAGE

One gallon per minute (gpm) of unidentified LEAKAGE is allowed
as a reasonable minimum detectable amount that the containment
air monitoring and Containment Sump Level and Flow Monitoring
System 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.

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 unidentified LEAKAGE and is well within the
capability of the RCS Makeup System. ldentified LEAKAGE
includes LEAKAGE to the containment from specifically known
and located sources, but does not include pressure boundary

- LEAKAGE or controlled reactor coolant pump (RCP) seal leakoff
" "(a normal function not considered LEAKAGE). Violation of this
- LCO could result in continued degradation of a component or

system.

The limit of 150 gallons per day per SG is based on the
operational LEAKAGE performance criterion in NEI 97-06, Steam
Generator Program Guidelines (Ref. 7). The Steam Generator
Program operational LEAKAGE performance criterion in NEI 97-
06 states, “The RCS operational primary to secondary leakage
through any one SG shall be limited to 150 gallons per day.” The
limit is based on operating experience with SG tube degradation
mechanisms that result in tube leakage. The operational leakage

rate criterion in conjunction with the implementation of the Steam

Generator Program is an effective measure for minimizing the
frequency of steam generator tube ruptures.

(continued)
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BASES (continued)

i RCS Operational LEAKAGE
~ : B 3.4.13

APPLICABILITY

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

In MODES 5 and 6, LEAKAGE limits are ndt required because the reactor
coolant pressure is far lower, resulting in lower stresses and reduced
potentials for LEAKAGE.

LCO 3.4.14, "RCS Pressure Isolation Valve (PIV) Leakage," measures
leakage through each individual PIV and can impact this LCO. Of the two
PIVs in series in each isolated line, leakage measured through one PIV
does not result in RCS LEAKAGE when the other is leak tight. If both
valves leak and result in a loss of mass from the RCS, the loss must be

included in the allowable identified LEAKAGE.

(continued)
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BASES (continued)

ACTIONS A1

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

B.1and B.2

If any pressure boundary LEAKAGE exists or primary to secondary
LEAKAGE is not within limit, or if unidentified or identified LEAKAGE,
cannot be reduced to within limits within 4 hours, the reactor must be

* brought to lower pressure conditions to reduce the severity of the
LEAKAGE and its potential consequences. It should be noted that
LEAKAGE past seals and gaskets is not pressure boundary LEAKAGE.
The reactor must be brought to MODE 3 within 6 hours and MODE 5
within 36 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. '

(continued)
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BASES (continued)

RCS Operational LEAKAGE
B3.4.13

SURVEILLANCE
REQUIREMENTS

SR 3.4.13.1

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

The RCS water inventory balance must be met with the reactor at steady
state operating conditions (stable temperature, power level, pressurizer
and makeup tank levels, makeup and letdown, and RCP seal injection
and return flows). This surveillance is modified by two Notes. Note 1
states that this SR is not required to be performed until 12 hours after
establishing steady state operation near operating pressure. The 12 hour
allowance provides sufficient time to collect and process necessary data
after stable plant conditions are established.

Steady state operation is required to perform a proper inventory balance
since calculations during maneuvering are not useful. For RCS
operational LEAKAGE determination by water inventory balance, steady
state is defined as stable RCS pressure, temperature, power level,
pressurizer and makeup tank levels, makeup and letdown, and RCP seal
injection and return flows. An early warning of pressure boundary
LEAKAGE or unidentified LEAKAGE is provided by the automatic
systems that monitor the containment atmosphere radioactivity and the
containment sump level. It should be noted that LEAKAGE past seals
and gaskets is not pressure boundary LEAKAGE. These leakage
detection systems are specxf ed in LCO 3.4. 15 "RCS Leakage Detection
Instrumentation.” :

: Note 2 states that this SR is not appiicable 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 Frequenby isa reasdnable interval to trend LEAKAGE and
recognizes the importance of early leakage detection in the prevention of

accidents. When non steady state operation precludes surveillance
performance, the surveillance should be performed in a reasonable time

- period commensurate with the surveillance performance length, once

~ steady state operatlon has been achieved, provnded greater than 72

hours have elapsed since the last performance. =
‘ - ‘ (continued)
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BASES (continued)

RCS Operational LEAKAGE
B 3.4.13

SUVEILLANCE
REQUIREMENTS
(continued)

SR 3.4.13.2

This SR verifies that primary to secondary LEAKAGE is less than or equal

. to 150 gallons per day through any one SG. Satisfying the primary to

secondary LEAKAGE limit ensures that the operational LEAKAGE
performance criterion in the Steam Generator Program is met. If this SR
is not met, the performance criterion is not met and LCO 3.4.17, “Steam
Generator Tube Integrity,” should be entered. The 150 gallons per day

limit is measured at room temperature as described in Reference 8. The

operational LEAKAGE rate limit applies to LEAKAGE through any one
SG. Ifitis not practical to assign the LEAKAGE to an individual SG, all
the primary to secondary LEAKAGE should be conservatively assumed to

.- be from one SG.

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

The Surveillance Frequency of 72 hours is a reasonable interval to trend
primary to secondary LEAKAGE and recognizes the importance of early
leakage detection in the prevention of accidents. The primary to
secondary LEAKAGE is determined using continuous process radiation
monitors or radiochemical grab sampllng in accordance with the EPRI
guidelines (Ref. 8). .

REFERENCES

10 CFR 50, Appendix A, GDC 4 and 30.

-l

2. Regulatory Guide 1.45, May 1973.

3. FSAR, Section 15.

4, FSAR Sectlon 3 BB

"5. : NUREG 1061 Vqume3 November1984

6. 10 CFR 100

T NEI 97- 06, “Steam Generator Program Guidelines”.

8. EPRI, “Pressurlzed Water Reactor anary-to-Secondary Leak

Gurdellnes
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SG Tube Integrity
B 3.4.17

B 3.4 REACTOR COOLANTAS’YSTEM (RCS)

B 3.4.17 SG Tube Integrity

BASES

BACKGROUND

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

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

Steam generator tubing is subject to a variety of degradation
mechanisms. Steam generator tubes may experience tube degradation
related to corrosion phenomena, such as wastage, pitting, intergranular
attack, and stress corrosion cracking, along with other mechanically
induced phenomena such as denting and wear. These degradation

‘mechanisms can impair tube integrity if they are not managed effectively.

The SG performance criteria are used to manage SG tube degradation.

Specification 5.5.9, “Steam Generator (SG) Program,” requires that a

' program be established and implemented to ensure that SG tube integrity

is maintained. Pursuant to Specification 5.5.9, tube integrity is maintained

~ when the SG performance criteria are met. There are three SG
performance criteria: structural integrity, accident induced leakage, and
" . operational LEAKAGE. The SG performance criteria are described in
'Specification 5.5.9. Meeting the SG performance criteria provides

reasonable assurance of malntamlng tube lntegnty at normal and -

- accndent condmons

* The processes used to meet the SG performance'criteria are defined by

the Steam Generator Program Guidelines (Ref. 1).

(continued)
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SG Tube Integrity
B 3.4.17

APPLICABLE
SAFETY
ANALYSES

The steam generator tube rupture (SGTR) accident is the limiting design
basis event for SG tubes and avoiding an SGTR is the basis for

this Specification. The analysis of a SGTR event assumes a bounding
primary to secondary LEAKAGE rate equal to the operational LEAKAGE
rate limits in LCO 3.4.13, “RCS Operational LEAKAGE,” plus the leakage
rate associated with a double-ended rupture of a single tube. The
accident analysis for a SGTR assumes the contaminated secondary fluid
is only briefly released to the atmosphere via safety valves and the
majority is discharged to the main condenser. However, the radiological
dose consequence analysis for SGTR assumes the condenser is not
available, and that the Atmospheric Relief Valve on the affected
(ruptured) SG opens following the reactor trip / turbine trip and fails to
close thereby releasing the radioactivity directly to the atmosphere.

The anaIyS|s 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 1 gallon per minute or is assumed to increase to 1 gallon per
minute 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 equal to the LCO 3.4.16, “RCS
Specific Activity,” limits. 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 (Ref. 2), 10 CFR 100 (Ref. 3) or the NRC
approved licensing basis (e.g., a small fraction of these limits).

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

LCO

The LCO feduires that SG tubeintegritylbe maintained. The LCO also
requires that all SG tubes that satisfy the repair criteria be plugged (or -

- repaired for Unit 1 D4 SGs only) in accordance w1th the Steam Generator

Program. .

During an SG inspection, any inspected tube that satisfies the Steam

: Generator.Program repair criteria is repaired (Unit 1 D4 SGs only) or

.removed from service by plugging. If a tube was determined to satisfy the

repair criteria but was not plugged (or repaired for Unit 1 D4 SGs only),

the tube may still have tube lntegnty

" In the context of this Specuf catlon a SG tube is defi ned as the entire

length of the tube, including the tube wall and any repairs made to it,
between the tube-to-tubesheet weld at the tube inlet and the tube-to-
tubesheet weld at the tube outlet. The tube-to-tubesheet weld is not
conS|dered part of the tube.

(continued)
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SG Tube Integrity
B 3.4.17

LCO
(continued)

analysis and/or testmg

A SG tube has tube integrity when it satisfies the SG performance criteria.
The SG performance criteria are defined in Specification 5.5.9, “Steam
Generator Program,” and describe acceptable SG tube performance. The
Steam Generator Program also provides the evaluation process for
determlnmg conformance with the SG performance criteria.

There are three SG performance crltena 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 versus 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

Structural mtegnty requires that the primary membrane stress mtensrty in
a tube not exceed the yield strength for all ASME Code, Section Ili,
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 onl

ASME Code, Section IlI, Subsection NB (Ref. 4) and Draft Regulatory

"~ Guide 1. 121 (Ref. 5).

: The accident induced Ieakage oerforman'ce crrtenon ensures that the

primary to secondary 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
per SG, except for specific types of degradation at specific locations

(continued)

COMANCHE PEAK - UNITS 1 AND 2 B 3.4-109 : Revision




TXX-06092 Attachment 5
16 of 19

BASES

SG Tube Integrity
B 3.4.17

LCO
(continued)

where the NRC has approved greater accident induced leakage (i.e.,
Specification 5.5.9.1; “Unit 1 model D4 Steam Generator (SG) Program”).
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 3.4.13, “RCS Operational LEAKAGE,” and limits
primary to secondary LEAKAGE through any one SG to 150 gallons per
day. This limit is based on the assumption that a single crack leaking this
amount would not propagate to a SGTR under the stress conditions of a
LOCA or a main steam line break. If this amount of LEAKAGE is due to
more than one crack, the cracks are very small, and the above
assumption is conservative.

APPLICABILITY

Steam generator tube integrity is challenged when the pressure
differential across the tubes is large. Large differential pressures across
SG tubes can only be experienced in MODE 1, 2, 3, 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 appllcatlon of associated Required
~Actions. : .

A1and A2

Condition A applles if |t is dlscovered that one or more SG tubes

~ "examined in an inservice inspection satisfy the tube repair criteria but
-were not plugged (or repaired for Unit 1 D4 SGs only) in accordance with
* the Steam Generator Program as required by SR 3.4.17.2. 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
I|m|ts on SG tube degradataon that allow for ﬂaw growth between
: . o : (continued)
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SG Tube Integrity
B 3.4.17

ACTIONS
(continued)

inspections while still providing assurance that the SG performance
criteria will continue to be met. In order to determine if a SG tube that
should have been plugged (or repaired for Unit 1 D4 SGs only) 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,
Condition B applies.

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

If the evaluatnon determines that the affected tube(s) have tube integrity,
Required Action A.2 allows plant operation to continue until the next
refueling outage or SG inspection provided the inspection interval
continues to be supported by an operational assessment that reflects the
affected tubes. However, the affected tube(s) must be plugged (or

_repaired for Unit 1 D4 SGs only) prior to entering MODE 4 following the

next refuelmg outage or SG inspection. This Completion Time is

- acceptable since operation until the next inspection is supported by the
" operational assessment.

B.1 and B.2

If the Required Actions and associated. Completion Times of Condition A
are not met or if SG tube integrity is not being maintained, the reactor
must be brought to MODE 3 within 6 hours and MODE 5 within 36 hours.
The allowed Completion Times are reasonable, based on operating
experience, to reach the desired plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 34171

During shutdown peﬁods the SGs are inspected as required by this SR

and the Steam Generator Program. NEI 97-06, Steam Generator
Program Guidelines (Ref. 1), and its referenced EPRI Guidelines,

_establish the content of the Steam Generator Program. Use of the Steam

Generator Program ensures that the inspection is appropnate and
consnstent with accepted industry practlces

(continued)
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SG Tube Integrity
B 34.17

SUVEILLANCE
REQUIREMENTS
(continued) .

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

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

The Steam Generator Program defines the Frequency of SR 3.4.17.1. The
Frequency is determined by the operational assessment and other limits in
the SG examination guidelines (Ref. 6). The Steam Generator Program
uses information on existing degradations and growth rates to determine an

.. inspection Frequency that provides reasonable assurance that the tubing -

will meet the SG performance criteria at the next scheduled inspection. In
addition, Specification 5.5.9 contains prescriptive requirements concerning
inspection intervals to provide added assurance that the SG performance
criteria will be met between scheduled inspections.

SR3.4.17.2

N Dunng an SG mspectlon any mspected tube that satisfies the Steam
Generator Program repair criteria is repaired (Unit 1 D4 SGs only) or

removed from service by plugging. The tube repair criteria delineated in

- Specification 5.5.9 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 repaircriteria, 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 gundance for performmg operational assessments to verify that the
- tubes remaining in servnce will contmue to meet the SG performance
- criteria.

(continued)

COMANCHE PEAK - UNITS 1 AND 2 B3.4-112 Revision - -




TXX-06092 Attachment §
190f 19 '
: SG Tube Integrity

B 3.4.17

BASES (continued)

SUVEILLANCE The Frequency of prior to enteringMODE 4 following a SG inspection
REQUIREMENTS  ensures that the Surveillance has been completed and all tubes meeting

(continued) the repair criteria are plugged (or repaired for Unit 1 D4 SGs only) prior to
subjecting the SG tubes to significant primary to secondary pressure
differential.
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