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U.S. Nuclear Regulatory Commission
Attn: Cocument Control Desk
Washington, DC 20555

SUBJECT: Supplement 2 to Amendment Request NPF-38-262
Steam Generator Tube Inservice Inspection Program
Waterford Steam Electric Station, Unit 3
Docket No. 50-382
License No. NPF-38

REFERENCES: 1. Entergy letter dated March 15, 2005, License Amendment Request
NPF-38-260 Proposed Technical Specification Change Regarding
Tubesheet Inspection Depth for Steam Generator Tube Inspections
(W3F1-2005-0009)

2. Entergy letter dated July 21, 2005, License Amendment Request NPF-
38-262 Proposed Technical Specification Change to Waterford-3 Steam
Generator Tube Inservice Inspection Program Using Consolidated Line
Item Improvement Process (W3F1-2005-0040)

3.  Entergy letter dated February 15, 2006, Supplement to Amendment
Request NPF-38-262 Steam Generator Tube Inservice Inspection
Program (W3F1-2006-0007)

4.  Entergy letter dated March 22, 2006, Tubesheet Inspection Depth for
Steam Generator Tube Inspections Waterford Steam Electric Station,

Unit 3 (W3F1-2006-0008)

Dear Sir or Madam:

By letter (Reference 2), Entergy Operations, Inc. (Entergy) proposed a change to the Waterford
Steam Electric Station, Unit 3 (Waterford 3) Technical Specifications (TSs) to replace the
existing steam generator tube surveillance program with that being proposed by the Technical
Specification Task Force in TSTF 449, Revision 4.

On January 3, 2006, Entergy received an NRC Staff Request for Additional Information (RAI) to
support the review of the proposed change. On January 19, 2006, Entergy and members of
your staff held a call to clarify the additional information requested-and discuss an extension to
the Entergy RAI response from 30 days to 45 days. On February 15, 2006, Entergy provided a
response to the RAI (Reference 3).
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On April 17, 2006, Entergy received a second NRC Staff RAI dated March 31, 2006 to support
the review of the proposed change. On April 25, 2006, Entergy discussed with members of your
staff our desire to have the proposed TSTF-449 modeled TS change (Reference 2
supplemented by Reference 3) approved prior to the tubesheet inspection depth proposed TS
change: (C*) to simplify and expedite the review process. This decision will necessitate the
removal of references to C* from the proposed specification. RAI questions related to the C*
will be addressed in the proposed C* TS change (Reference 1 supplemented by Reference 4).
Additionally, Entergy had included the already approved welded sleeve alternate repair method
from the existing TSs to the proposed TSs in accordance with TSTF-449. However, due to
subsecjuent NRC staff questions related to the use of and inspection techniques for the sleeving
repair methodology and with this repair method not being applied at Waterford-3, Entergy will
remove this method from this proposed TS change. Entergy’s response to this RAl is contained

in Attachment 1.

Changsas to the TS pages and TS Bases pages, which were originally submitted in Reference 2
and supplemented by References 3 and 4, are proposed. The revised mark-ups are included in
Attachments 2 and 3. Note that marked up TS pages in Attachment 2 replace the pages
provided in Attachment 2 of Reference 2 and supplemented by Attachment 3 of Reference 3 -
and Attachment 6 of Reference 4 in their entirety. Note that marked up TS Bases pages in
Attachment 3 replace the pages provided in Attachment 4 of Reference 3 in their entirety.

The conclusions of the original no significant hazards consideration included in Reference 2 are
not affected by any information contained in this supplemental letter. There are no new
commitments contained in this letter.

“If you have any questions or require additional information, please contact Steve Bennett or Ron
Williamis at (479) 858-4626 and (504) 739-6255, respectively.

| declare under penalty of perjury that the foregoing is true and correct. Executed on
May 3, 2006.

Sincerely,

B

TET/RI.W

Attachments:

1. Response to Request for Additional Information

2. Revised Markup of Replacement Pages for All TS Pages

3. Revised Markup of Replacement Pages for All TS Bases Pages
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cc: Dr. Bruce S. Mallett
Regional Administrator
U. S. Nuclear Regulatory Commission
Region IV
611 Ryan Plaza Drive, Suite 400
Arlington, TX 76011-8064

NRC Senior Resident Inspector
Waterford Steam Electric Station Unit 3
P.O. Box 822

Killona, LA 70066-0751

U.S. Nuclear Regulatory Commission
Attn: Mr. Mel B. Fields MS O-7E1
Washington, DC 20555-0001

Wise, Carter, Child & Caraway
ATTN: J. Smith

P.O. Box 651

Jackson, MS 39205

Winston & Strawn

ATTN: N.S. Reynolds

1700 K Street, NW
Washington, DC 20006-3817

Morgan, Lewis & Bockius LLP
ATTN: T.C. Poindexter

1111 Pennsylvania Avenue, NW
Washington, DC 20004

Louisiana Department of Environmental Quality
Office of Environmental Compliance ’
Surveillance Division

P. O. Box 4312

Baton Rouge, LA 70821-4312

American Nuclear Insurers
Attn: Library

Town Center Suite 300S

29" S. Main Street

West Hartford, CT 06107-2445
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Response to Request for Additional Information

Question 1:

Currertly, no sleeves are installed in the Waterford Steam Electric Station, Unit 3 (Waterford-3)
steam generators (SGs); however, proposed Technical Specification (TS) 6.5.9.f allows the use
of sleeving (CENS Report CEN-605-P, "Steam Generator Tube Repair Using Leak Tight
Sleeves"). It is the staff's understanding that the tubesheet sleeves, as described in CEN-605-P,
have a nickel band in the area of the rolled joint. Based on interactions with other plants, it is not
clear whether techniques currently exist to inspect the parent tube located behind (adjacent to)
the nickel band for crack-like indications. If this is the case, it is not clear how you will implement
proposed TS 6.5.9 .d, which requires that the method of inspection should be capable of
detecting flaws of any type that may be present along the length of the tube and that may satisfy
the applicable tube repair criteria. In light of the above, either (a) discuss your plans for
removing this sleeving method from your TSs, (b) provide information supporting the ability of
an inspection technique to detect the forms of degradation that could occur in the parent tube
adjacent to the nickel band and that may satisfy the applicable tube repair criteria, or (c) prcvide
analysis and/or testing results which indicate that inspection of this region (i.e., behind the nickel
band) is not needed. ‘

Respanse 1:

Currently no sleeves are installed in the Waterford-3 SGs and plans are not to install any using
this tube repair methodology. Therefore, this tube repair method will be removed from these
proposed TS changes.

Question 2:

Proposied TS 6.5.9.d excludes from inspection the portion of each tube from the top suppori of
the cold leg to the cold-leg tube end. This is inconsistent with the corresponding section of the

Technical Specification Task Force (TSTF)-449 (5.5.9.d), which states the objective of tube
inspection is to detect flaws of any type, “from the tube-to-tubesheet weld at the tube inlet to the

tube-tc-tubesheet weld at the tube outlet.” Please discuss your plans to modify the proposed
TS to rmake them consistent with TSTF-449.

Response 2:

As discussed in the cover letter regarding the agreement to have the TSTF-449 format change
approved prior to the tubesheet inspection depth change, Entergy agrees to modify the
proposed TS to make them consistent with the wording in TSTF-449, 5.5.9.d. The revised 7
pages for this proposed license amendment are contained in Attachment 2.
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Question 3:

”n

Proposed TS 6.5.9.d, states, “In addition to meeting the requirements of d.1 and d.2 below, ....
To be consistent with TSTF-449, this should read “... requirements of d.1, d.2, and d.3 below,”
since your February 15, 2006 response to Request for Additional Information (RAI) question 3
added a paragraph that was missing from the original submittal. Please discuss your plans to
modify the proposed TSs to make them consistent with TSTF-449. (Emphasis added by the

staff.)
Response 3:

This was an editorial oversight in the last RAl response. A corrected page is being provided in
Attachment 2.

Question 4:

Proposed TS 6.5.9.c addresses SG tube repair criteria. Since a tube is defined as the entir2
length of the tube, including the tube wall and any repairs to it, it could be construed that the
40% p'ugging limit is applicable to the sleeves. Please discuss your plans to incorporate the
repair criteria for the sleeves into the specification. For example,

In the region of a tube repaired in accordance with TS 6.5.9.f, the tube
shall be plugged upon detection of any service-induced flaw in (a) the
sleeve or (b) the pressure boundary portron of the original tube wall in the
sleeve-to-tube joint.

Response 4:

In Entergy’s response to RAI 9 received on the SG tubesheet depth submittal (Reference 4),
Entergy made the following commitment:

If sleeves are installed, Entergy plans to inspect inservice sleeves over their full length plus & inches
beyond the sleeve-to-tube rolled joint in the tube sheet in accordance with the requirements of the
EPRI Guidelines using appropriate examination methodology. The tube shall be plugged upon
detection of any service induced imperfection, degradation or defect in the sleeve or pressure
boundary portion of the original tube wall in the sleeve-to-tube rolled joint. Entergy will periodically
inspect sleeves as a minimum in accordance with the existing TS requirements

As discussed in the response to RAI question 1 above regarding the removal of the sleeving
tube repair method from the TSs, this commitment no longer applies and therefore will be
withdrawn.
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Question 5:

Proposied TS Bases Insert B-2 includes only the first sentence of a paragraph from the
corresponding TSTF-449 insert (B 3.4.13B). Missing from the proposed Waterford insert is the

following:

The Steam Generator Program operational LEAKAGE performance criterion
in NEI [Nuclear Energy Institute] 97-06 states, “The RCS [Reactor Coolant
System] operational primary to secondary leakage through any one SG shall
be limited to 150 gallons per day.” The limit is based on operating experience
wit1 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.

In place of this paragraph you have a plant-specific discussion of operational leakage limits.

The staff recognizes that the 75 gallons per day (gpd) operational leakage limit at Waterforcl-3
ensures the radiological consequences will be limited to the appropriate regulatory limits.
However, this limit also reflects operating experience with SG tube degradation mechanisms
that result in tube leakage. The operational leakage rate criterion (since it is less than 150 gpd
through any one SG) in conjunction with the implementation of the Steam Generator Program is
an effective measure for minimizing the frequency of SG tube ruptures. Please discuss your
‘plans for modifying your Bases to include the other reason for the operational leakage limit. The
staff notes that from the Bases as currently proposed, one may incorrectly conclude 540 gpd is
an apgropriate operational leakage limit for a "faulted steam generator."

Response 5:

Entergy did not believe that the quote from NEI 97-06 added substantial value in light of the
reduced operational leakage limit of 75 gpd. However, for completeness, Entergy will include
the reraainder of the TSTF-449 proposed TS Bases 3.4-13B into the Waterford-3 Bases insert
for 3/4.4.5.2. The proposed Insert B-2 into Waterford-3 Bases will now read:

The primary to secondary leakage limit of 75 gallons per day through any one SG is based on the
operational leakage performance criterion in NEI 97-06. The Steam Generator Program operaticnal
leakage performance criterion in NEI 97-06 states, “The RCS operational primary to secondary
lealkage through any one SG shall be limited to 150 gallons per day.” The NEI 97-06 limit is based
on aperating 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
Prcgram is an effective measure for minimizing the frequency of steam generator tube ruptures.

Regarding the existing TS Bases 3/4.4.5.2, OPERATIONAL LEAKAGE, Entergy agrees that this
discussion could lead one to believe that the assumptions in the accident analysis could be
applicable to operational leakage based on the heading of the section. The same accident
analysis assumptions are contained in Insert B-1 which is being included in the Bases for T3
3/4.4.4. Therefore, Entergy will remove the existing discussion in TS Bases 3/4.4.5.2.

A reviced TS Bases and Insert B-2 for 3/4.4.5.2 is contained in Attachment 3.
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Question 6:

In the L.imiting Condition for Operation section of your BASES Section 3/4.4.4, "STEAM
GENERATOR TUBE INTEGRITY", the reference to Regulatory Guide 1.121 is omitted from the
bullet dealing with the structural integrity performance criterion (i.e., where Subsection NB cf the
American Society of Mechanical Engineers Boiler and Pressure Vessel Code is referenced).
Since Regulatory Guide 1.121 was used in the development of the structural integrity
perforrnance criterion, it is not clear why it is not referenced. Please discuss your plans to
modify your proposal to address this comment.

Response 6:

The new structural integrity analysis that is being performed for Waterford-3 supersedes the:
typical analysis performed per draft RG 1.121 and therefore was not initially included. However,
since t1e structural integrity analysis incorporates approaches and methodologies from RG 1.121,
the reference to draft RG 1.121 will be added to the Bases. A revised TS Bases Insert B-1 is
contained in Attachment 3.

Question 7:

You included a commitment in Attachment 4 indicating all loads that can significantly affect burst
-or collapse will be determined and assessed. In this commitment, there is a statement that
indicates: "These loads, as well as the other analyses to support a 40% plugging limit, will be
analyzead for the Waterford-3 SG licensing basis. These analyses will be performed and
‘documented under the requirements of 10 CFR 50.59."

The NRC staff is aware of the industry's efforts to assess the effects of non-pressure loads on
tube integrity (structural and leakage integrity). These efforts include an assessment of whether
changes are needed to the industry guidelines to ensure these loads are appropriately
accounted for in tube integrity evaluations (i.e., in the methods used to determine whether the
perforrnance criteria have been exceeded).

However, your statements seem to imply that the on-going industry efforts may affect the 40%
tube plugging limit. The reason for this is not clear since the 40% plugging limit was developed
with ccnsideration of non-pressure loads (consistent with the guidance in Regulatory Guide
1.121). Please clarify the meaning of your commitment which should include a determinaticn of
whether it is needed.

Response 7:

Entergy believes the intent of this commitment has been misinterpreted by the NRC. At the time
of the submittal, Entergy had not performed the new structural integrity analysis to comply with
NEI 97-06. The only intent of this commitment is to state that the structural integrity and plugging
limit calculation would be completed prior to implementation of the TS amendment. It is believed
that the analysis results can be incorporated into the Waterford-3 licensing basis under
10CFR50.59 and should not require NRC review and approval.
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Question 8:

A separate license amendment request to apply the C* inspection criterion at Waterford-3 was
submitted on March 15, 2005 and is still under NRC staff review. This would require tube
inspection to a depth of 10.4 inches below the top of the hot-leg tubesheet or hot-leg expansion
transition, whichever is lower. If your C* amendment is approved before the TSTF amendment,
it may be necessary to amend the specifications in your TSTF amendment. Similarly, if you
desire approval of the TSTF amendment before approval of the C* amendment, it will be
necessary to remove references to C* from the specifications.

The following question was included in RAI question 9 about your C* amendment proposal. The
staff notes that this will need to be addressed before the C* criterion can be incorporated into

your proposed TSs modeled after TSTF-449.

The Waterford[-3] technical specifications (4.4.4.4.b) currently allow installation of leak-tight
sleaves according to CENS Report CEN-605-P. Since sleeves could extend into the
tubesheet below the C* distance, the proposed technical specifications would not require an
inssection of this portion of the sleeve (including the lower sleeve joint.) Sleeves were r.ot
addressed in the testing and analysis used to justify excluding part of the tube from
inspection (WCAP-16208-P, Rev. 1). What plans do you have to modify the technical
specifications to ensure the lower ends of sleeves (i.e., those within the tubesheet below the
C* distance) will be inspected?

Response 8:

As discussed in the cover letter and responses to RAl questions 1 and 4 above, the sleeving
tube repair method will be removed from these proposed TS changes. Therefore, the need for
inspection of these sleeves no longer applies.

Question 9:

In your proposed TS 3.4.5.2.c under OPERATIONAL LEAKAGE for the RCS, the primary-tc-
seconclary limit is 75 gpd per SG. The wording in TSTF-449 and in your proposed accident-
induced leakage performance criterion (TS 6.5.9.b.2) is “through any one” SG. Please discuss
your plans for modifying your proposed TS to make the wording of your leakage limits fully
consisient with your performance criteria and the TSTF. (Emphasis added by the staff.)

Response 9:

The term “per SG” was used in several locations in the existing TSs and its usage was carri=d
over to the proposed TSs. However, for consistency Entergy has made changes, where
appropriate, to use the term “through any one SG”. The appropriately revised TS pages are:
contained in Attachment 2 and the appropriately revised TS Bases pages are contained in
Attachment 3.



Attachrnent 1 to
W3F1-2006-0016
Page 6 of 7

Question 10:

Proposed TS 6.5.9.b.3, the operational leakage performance criterion, refers to Limiting
Condition for Operation 3.4.5.2 as “Operational Leakage.” The wording used in your proposed
TS 3.4.5.2 is “Reactor Coolant System Operational Leakage,” and the TSTF-449 wording is
“RCS Operational Leakage.” Please discuss how you will modify your proposed TS to make
them consistent with either your existing wording or the TSTF wording. (Emphasis added by the
staff.)

Response 10:

“Reactor Coolant System” is used in Waterford-3 TS LCO 3.4.5.2 when referring to operational
leakagz. Therefore, Entergy will correct references of “RCS operational leakage” or
“operational leakage” to “Reactor Coolant System operational leakage”. The appropriately
revisec! TS pages are contained in Attachment 2 and the appropriately revised TS Bases pages
are contained in Attachment 3.

Question 11:

In your February 15, 2006, response to RAIl question1, you proposed changes to the ACTICN
sectior of TS 3/4.4.4, “Steam Generator (SG) Tube Integrity.” Paragraph a.1 of the proposed
insert states:

Within 7 days verify tube integrity of the affected tube(s) is maintained until the next
inspection, (Emphasis added by the staff.)

The corresponding section of the TSTF states:

Within 7 days verify tube integrity of the affected tube(s) is maintained until the next
refueling outage or SG tube inspection. (Emphasis added by the staff.)

The TSTF wording could eliminate the need to shut down the facility in the event that tube
integrity is only maintained until a refueling outage and not until the next SG tube inspection.
Please discuss your plans to revise your proposed TS to make them consistent with the TSTF

Response 11:

Action a.1 of Insert 2 for TS 3/4.4.4 will be revised to:

Within 7 days verify tube integrity of the affected tube(s) is maintained until the next refueling outage
or $G tube inspection.

The appropriately revised TS pages are contained in Attachment 2.
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Question 12:

On pagie 6 of 8 of Attachment 4 in your February 15, 2006 RAI response, the final bullet under
“Limiting Condition for Operation” discusses operational leakage. The staff notes there appears
to be an unnecessary bracket in the next-to-last sentence between “SGTR” [steam generator
tube rupture] and “under.” Please delete this bracket, or provide the missing information and
closing bracket you intended to include.

Response 12:

The bracket has been removed and the revised Insert B-1 for TS Bases 3/4.4.4 is contained in
Attachment 3.
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DEFINITIONS

IDENTIFIED LEAKAGE (Continued)

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

c. Reactor Coolant System leakage through a steam generator to the

secondary system. e
47?::i::% 4@ SeCoy, ““f
MEMBER(S) OF THE PUBLIC

1.15 MEMBER(S) OF THE PUBLIC means any individual except when that individual
is receiving an occupational dose.

OFFSITE DOSE CALCULATION MANUAL (ODCM)

1.16 The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the methodology
and parameters used in the calculation of offsite doses resulting from radio-
active gaseous and liquid effluents, in the calculation of gaseous and 1iquid
effluent monitoring Alarm/Trip Setpoints, and in the conduct of the
Environmental Radiological Monitoring Program. The ODCM shall also contain
(1) the Radicactive Effiuent Controls and Radiological Environmental
Monitoring Programs required by Section 6.8.4 and (2) descriptions of the
information that should be included in the Annual Radiological Environmental
Operating and Annual Radioactive Effluent Release Reports required by
Specification 6.9.1.7 and 6.9.1.8.

OPERABLE ~ OPERABILITY

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

OPERATTONAL MODE - MODE

1.18 An OPERATIONAL MODE (1'e MODE) shall correzpond to any nne inclusive
combination of core reactivity condition, power level and average reactor

coolant temperature specified in Table 1.2.

WATERFORD - UNIT 3 1-4 Amendment No. 68;84, 116
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DNEFINITIONS

PHYSICS TESTS

1.19 PHYSICS TESTS shall be those tests performed to measure the fundamental
nuclear characteristics of the reactor core and related instrumentation and
1) described in Chapter 14.0 of the FSAR, (2) authorized under the provisions
of 10 CFR 50.59, or (3) otherwise approved by the Commission.

PLANAR RADIAL PEAKING FACTOR - ny

1.20 The PLANAR RADIAL PEAKING FACTOR s the ratio of the peak to plane
average power density of the individual fuel rods in a given horizonta) plane,

excluding the effects of azimuthal tiilt,
LRESSYRE_BOUNDARY | EAKAGE :,0;*5\
P o sy |

1.21 PRESSURE BOUNDARY LEAXAGE shall be leakage (exce
‘leakage) through a non fsolable fault {n a Reactor Coolant System component.

hody, pipe wall, or vesss] wall,

PROCESS CONTROL PROGRAM (PCP)

1.22 The PROCESS CONTROL PROGRAM (PCP) shall contain the current formulas,
sampling, analyses, test, and determinations to be made to ensure that process-
‘ing and packaging of solid radioactive wastes based on demonstrated processing
of actual or simulated wet solfd wastes will be accomplished in such a way as
1.0 assure compliance with 10 CFR Parts 20, 61, and 71, state regulations, burial
ground requirements, and other requirements governing the disposal of solid
radicactive waste.

PURGE - PURGING

1.23 PURGE or PURGING shall be the controlled process of discharging air or
¢gas from a confinement te maintain temperature, pressure, humidity, concentra-
{.fon or other operating condition, in such a manner that replacement air or
glas is required to purify the confinement,

VATERFORD - UNIT 3 1-5 Arendment No. 58
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REACTOR COOLANT SYSTEM
3/4.4.4  STEAM EE!!EBEIQBE’CSGID TURE | NTESLRITY

LIMITING CONDITION FOR OPERATION

Fb—Each—steam—generater—sha—be—GPERADBLE. W
APPLICABILITY: MODES 1,.2, 3, and 4.

ACTION:

Mith one or morg stoam-ganerators—inoperable,—restorg-the-inoperable- . 2
. T s INSERT

gonona&o;%&)—%e—O&ERAB&E—&&a;us—pp+on-to—;nc:ea&+ng-lsv§-abovo—3002£.

— e ——

_—

f/_ INSERT .3
generator shall be demopsirated OPERABLE by<performance of
gmented inservice inspec{ibn program.

SURVEILLANCE REQUIREMENTS P
—

4.4.4.1 ean Generator Sample Seloc Jop_and Inspectiqn’- Each steam generator,

44.4.2 PAM pAL 0 M p plp o.n angd nsne ion - The St,
generator tube minimu ample size, inspec¥ion result classificationy and the
corresponding actiop fequired sha11 be a¢ specified in Table 4.4-2«
inservice inspectifn of steam generaier tubes shall be perform at the

frequencies spocified in Specificatfon 4.4.4.3 and the \nspe ed tubes shall ,//
be verified afceptable per the j; ceptance criteria of Spe
The tubes selected for each iafervice inpection shall i
the total number of tubes j«f all steam generators; t
thesg”inspections shall b€ selected on a random basfs except:

/" a. here expefience in similar p]ants th similar water
indicat€s critical areas to be i
tubes” inspected shall be from

selected for each
rvice inspection)

b. he first sample of tube
(subsequent to the pre
shall include:

iiservice inspection ////
each steam generator

d

v

WATERFORD - UNIT 3 3/4 4-10 A meua\mevc\'
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. If any se cied
of the eddy curr probe

\
/
les (if required by
""" = %= ~“bjected to
tubes Arox
ith
/ Pages 3/4 4-12 through 3/4 4-16 have been deleted. »s where

»f the ,/4

The resul
following

. are degpaded tubes and none
inspegted tubes are defectjxe.

he total tubes inspp€ted are defective,
or between 5% and of the total tubes /,/
inspected are d

s, previously degrade
cant (greater than 10
to be included in the
calculatjons.

WATERFORD - UNIT 3 3/4 4-11 Amendment No.;*%
Next © oae \% :y44 q-17
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SURVEILLANCE REQUIREMENTS-(CO inued)
y 4 Z.

TERFORD - UNIT 3
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means an exception ¥o the dimensions, fAnish or |
a tube from that regliired by fabricatiod drawings
or specAfications. Eddy-curpént testing indicatidns below
20% the nominal tube wald thickness, if detgttable, may

means a s g, wastage, wear, |
or general corrosiop/occurring on eithey inside or outside
of a tube. 4
/ . graded Tube hg imperfections grepfer |

means an imperféction of such severi
ceeds the plugging’or repair limit. A
defect 1s defecti

/
means the isperfection depth or
beyond which Ahe tube shall be remgted from service
plugging op/repaired by sleeving because it may bec
unservicedble prior to the nex}/inspection and is 4qual to

e nominal tube wall f{ckness.

condition of a

fs Earthguake, a
t, or a steam 1jde or feedwater line
n 4.4,.4.3c., abovr.
of the steam generator |

tube from the”point of entry (hof leg side) completel
around the Y-bend to the top 4

generator performed /by eddy
to service to estab}{sh a baseline
g. This inspection yis performed

rior to field hydrdstatic test and priop/to initfal POWER
OPERATION using equipment and techpiques expected to be

used during subgbquent inservice inspettions.

WATERFORD 374 4-13

Amendme}r No. 117
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WATERFORD 4 UNIT 3

nued) 1/////. /////

The stean generator shall be determined OPERABLE after completing
the corres ing actions u? or repair a1l tubés exceeding the
plugging repair 1imit ahd all tubes contain through-will

cracks) Aequired by TabJe 4.4-2. Defective tybes may be repai
in acgdrdance with C Report CEN-605-P, "Witerford 3 Steanm
Using Leak Tight Sigéves,® Revision

ervice
inspection/of steam generator tylfes, the number tubes plugged -~ -

in each steam generator shall be repéried to the
on in a Special Repoyt pursuant to Spécification 6.5.2.
The/Coaplete results of the steam generatpf tube inservice

ipépection shall be submitted to the Copfiission in a Special
eport pursuant to SpgCification 6.9.
coxpletion of the ipSpection. This

and percent of wall-thickness penetidtion for each
fon of an fepertection. )

geclfication 6,49.2 within 30 days
on of plant operatipd. This report shalY provide
f investigations conducted to determine

3/4 4-14

Amendggdt No. 117
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Insert 1 (TS 3/4.4.4)

344
a. SG tube integrity shall be maintained.

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

Insert 2 (TS 3/4.4.4)
Separate Action entry is allowed for each SG tube.

a. With one or more SG tubes satisfying the tube repair criteria and are not plugged in accordance
with the Steam Generator Program,

1. Within 7 days verify tube integrity of the affected tube(s) is maintained until the next
refueling outage or SG tube inspection, and I

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

b. If the required Action and Allowed Outage Time of Action a. above cannot be met or the
SG tube integrity cannot be maintained, be in HOT STANDBY within the next 6 hours and in
COLD SHUTDOWN with the following 30 hours.

Insert 3 (TS 3/4.4.4)
4.4.4.1 Verify SG tube integrity in accordance with the Steam Generator Program.

4.4.4.2 Verify that each inspected SG tube that satisfies the tube repair criteria is plugged in

accordance with the Steam Generator Program prior to entering HOT SHUTDOWN
following a SG tube inspection.
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REACTOR COOLANT SYSTEM

OPERATIONAL LEAKAGE

LIMITING CONDITION FOR OPERATION . ————~,

Q er-od’\u P
3.4.5.2 Reactor Coolant System/leakage shall be limited to:

N
No PRESSURE BOUNDARY LEAKAGE,

1 gpm UNIDENTIFIED L

EAKA rn
. rﬁ‘}E g-’/::;A ¥ ol e, SE&
75 gallons per day primarydogSecondary leakag pera!ean-rgeﬁg;a&w— |
10 gpm IDENTIFIED LEAKAGE from the Reactor Coolant System, and

1 gpm leakage at a Reactor Coolant System pressure of 2250 + 20 psia
from any Reactor Coolant System pressure isolation valve specified
in Table 3.4-1.

APPLICABILITY: MODES 1, 2, 3, and 4. (/9
ACTION: 'J’J\’S'e’ff‘

a. With any PRESSURE BOUNDARY LEAKAGE)pe in at least HOT STANDBY
within 6 hours and in COLD SHUTﬁOWN"'mm the following 30 hours.

O ptZe ot e e na
b. With any Reactor Coolant Systemle a’{tage'grea er than an rone of the
limits, excluding PRESSURE BOUNDARY LEAKAGE eakage from Reactor
Coolant System pressure isolation valves, reduce the’ leakage rate to -
within limits within 4 hours or be in at least HOT STANDBY within

the next 6 hours and in COLD SHUTDOWN within the following 30 hours.

c. With any Reactor Coolant System pressure isolation valve leakage
greater than the ahove limit, isolate the high pressure portion of
the affected system from the low pressure portion within 4 hours by
use of at least one closed manual or deactivated automatic valve,
or be in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

® a0 oo

SURVEILLANCE REQUIREMENTS

NOTE: Not required to be performed until 12 hours after estabhshment of steady state
operation. T

/A§6f+ -~

4.4,5.2.1 Reactor Coolant System leakagesé?xall be demonstrated to be within
each of the above limits by performance of 2 Reactor Coolant System water inventory balance
at least once per 72 hours. TN

{IN‘;E)"(G /

WATERFORD - UNIT 3 3/4 4-18 AMENDMENT NO. 48¢, 18—
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

4.4 .2; Epth Reactor Coolant System pressure isolation valve specified in
Tab -1, Section A and Section B, shall be demonstrated OPERABLE by
verifying leakage to be within its limit:
a. Atleastonce per 18 months,
b. Prior to entering MODE 2 whenever the plant has been in COLD
SHUTDOWN for ¥ days or more and if leakage testing has not been
performed in the previous § months,

c. Prior to returning the valve to service following maintenance,
repair, or replacernent work on the valve,

d. Following valve actuation for valves in Section B due to automatic
or manual action or flow through the valve:

1. Within 24 hours by verifying valve closure, and
2.  Within 31 days by verifying leakage rate.

The provisions of Specification 4,.0.4 are not applicatle for entry into MODE 3
or4.

44, ch Reactor Coolant System pressure isolation valve power-operated
valve specified in Table 3.4-1, Section C, shall be demonstrated OPERABLE by
verifying leakage 1o be within its limit:

a. Atleast once per 18 months, and

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

The provisions of Specification 4.0.4 are not applicable for entry into MODE 3
or 4.

WATERFORD - UNIT 3 3/4 419 AMENDMENT NO. 86; 462
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Insert 4 (TS 3.4.5.2)

or any primary to secondary leakage not within limit,
Insert 5 (Note to SR 4.4.5.2)

except for primary to secondary leakage,

Insert 6 (TS 4.4.5.2.2)

4.4.5.2.2 Primary to secondary leakage shall be verified to be < 75 gallons per day through any one
SG at least once per 72 hours.
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AIMINISTRATIVE CONTROLS

6.5.8 INSERVICE TESTING FROGRAM

This program provides controls for inservice testing of ASME Code Class 1, 2, and 3
components. The program shall include the following:

a. Testing frequencies specified in Section X! of the ASME Boiler and Pressure Vessel
Code and applicable Addenda as follows:

ASME Boiler and Pressure

Vessel Code and applicable Required frequencies
Addenda terminology for for performing inservice
inservice testing activities testing activities

Weekly At least once per 7 days
Monthly At least once per 31 days
Quarterly or every 3 months At least once per 92 days
Semiannually or every 6 months At least once per 184 days
Every 9 months : A At least once per 276 days
Yearly or annually At least once per 366 days
Biennially or every 2 years At least once per 731 days

b. The provisions of Specification 4.0.2 are applicable to the above required frequencies
for performing inservice testing activities.

c. The provisions of Specification 4.0.3 are applicable to inservice testing activities, and

d. Nothing in the ASME Boiler and Pressure Vessel Code shall be construed to
supersede the requirements of any Technical Specification.

e |
- (/N= E\Q//:;.D

// -

Vi

.-

WATERFORD - UNIT 3 6-7a AMENDMENT NO. 189;
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~ Pages 6-9
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Insert 7 (New SG Program)
6.5.9, 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 ihe
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 nspected
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 dlso 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. Primary to secondary leakage is not to
exceed 540 gpd through any one SG.

3. The operational leakage performance criterion is specified in LCO 3.4.5.2, “Reactor
Coolant System operational leakage.”

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.
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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 uritil 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% [percent] of the tubes in each SG during the first refueling outage following
SG replacement.

2. Inspect 100% of the tubes at sequential periods of 60 effective full power months. The
first sequential period shall be considered to begin after the first inservice inspection of the
SGs. No SG shall operate for more than 24 effective full power months or one refueling
outage (whichever is less) without being inspected.

3. Ifcrack 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 e*fective 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 encineering
evaluation indicates that a crack-like indication is not associated with a crack(s), then the
indication need not be treated as a crack.

e. Provisions for monitoring operational primary to secondary leakage.
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ADMINISTRATIVE CONJROLS

ANNUAL REPORTS (Continued)

)

@)

@)

4)

(S)

Reactor power history starting 48 hours prior to the first sample in
which the limit was exceeded;

Results of the last isotopic analysis for radlolodine performed

prior to axceading the limit, results of analysis while limit was
exceeded and results of one analysis aner the radiciodine activity
was reduced ta less than limit. Each result should include date and
time of sampling and tha radiaiodine cancentrations:

Clean-up system flow histary starting 48 hours prior to the first
sample (n which the limit was exceeded:

Graph of the [-131 concentration and one other radiolodine isotope
concentration in microcuries per gram as a function of time for the
duration of the specific activity abave steady-stats level; and

The time duration when the spacific activity of the primary coolant
excaeded the radiolodine limh.

6.8.1.5 BELETEB

WATERFORD - UNIT 3 6-17a

e e

AMENDMENT NO. 8445, 202~

J
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Inser: 8

STEAM GENERATOR TUBE INSPECTION REPORT

6.9.1.5 A report shall be submitted within 180 days after the initial entry into HOT SHUTDCWN
following completion of an inspection performed in accordance with the Specification 6.5.9, 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 serviée induced indications,
Number of tubes plugged during the inspection outage for each active degradation mechanism,
Total number and percentage of tubes plugged to date,

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

The effective plugging percentage for all plugging in each SG.
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REACTOR COOLANT SYSTEM
BASES
SAEETY VALVES (Continued)

valvas are OPERABLE, an operating shutdown cooling loop, connected to the RCS,
provides overpressure relief capability and wili prevent RCS overpressurization.

In addition, the overpressure protection system provides a diverse means of
prolaction against RCS overpressurization at low temperalures.

During operation, all pressurizer code safety valves must be OPERABLE to
prevent the RCS from being pressurized above ils safety limit of 2750 psia.
The combined relie! capacity of these valves s sufficient to limit the system
pressure to within its Safety Limit of 2750 psia following a complete loss of
turtine generator load while operating at RATED THERMAL POWER and assuming no
reactor trip until the first Reactor Protective System trip setpoint {Pressurizer
Pressure-High) is reached and also assuming no operation of the sfeam dump valves.

Demonstration of the salety valves' lift settings will occur only during
reactor shutdown and will be performed in accordance with the provisions of
Section Xi of the ASME Boiler and Pressure Vessel Code.

3443 PRESSURIZER

An OPERABLE pressurizer provides pressure cantrol for the Reactor Coolant
System during operations with both forced reactor coolant low and with natural
circuiation flow. The minimum water level in the pressurizer assures the
pressurizer heaters, which are required 1o achieve and maintain pressure con-
trol, remain covered with waler to prevent {ailure, which could occur if the
heaters were energized while uncovered. The maximum water level in the pres-
surizer ensures that this parameter is maintained within the envelope of
operation assumed in the safety analysis. The maximum water level also ensures
that the RCS is nol a hydraulically sofid system and that a steam bubble will
be provided to accommodate pressure surges during cperation. The steam bubble
also protec!s the pressurizer code safely vatves against water relief. The
requirement 1o verify that on an SIAS test signal the pressurizer heaters are
automatically shed from the emergency power sources is {0 ensure that the non-
Class 1E heaters do not reduce the refiability of or overload the emergancy
power source. The requirement that a minimum number of pressurizer heaters be
OPERABLE enhances the capability to control Reactor Coolant Sys‘em pressure
and establish and maintain natural circutation.

The auxiliary pressurizer spray Is used to depressurize the RCS by cooling
the pressurizer steam space. The auxiliary pressurizer spray is used during
those periods when normal pressurizer spray is not available, such as the later
siages of a normal RCS cooldown. The auxiliary pressurizer spray also distri-
butes boron {o the pressurizer when normal pressutizer spray is nof available.

The auxiliary pressurizer spray Is used, in conjunction with the throttling
of the HPS! pumps, during the recovery from a steam generator tube rupture acci-
den!. The auxiliary pressurizer spray is also used during a natural circu'ation
cooldown as a salety related means of RCS depressurization to achieve shutdown
cooling system inftiation conditions and subsequent COLD SHUTDOWN per the require-
ments of Branch Technical Position {(RSB) 5-1.

3(4:1.4_STEAM GENERATORY TUBDE | NTRAR(TY

WATERFORD - UNIT 3 B3/44-2 Amendment No.-22-~
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REACTOR COQLANT SYSTEM

BASES

-

BE INTERRITY
STEAM GENERAT Continue

measures can be taken.
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REACTOR COOLANT SYSTEM.

BASES (continued)

Monitoring Containment Sump In-Leakage Flow

During automatic operation of the containment sump pumps (after a containment sump pump
has operated), the flow calculation performed by the plant monitoring computer based on a level
change will no longer be accurate since the level in the sump will be lowering. A 20 minute time:
period has been conservatively determined based on engineering calculations for this equipment
operation. In addition, upon reboot of the plant monitoring computer, a period of 10 minutes is
required for the leak rate calculation to become available. It has been determined these time
periods (independent or combined) of calculation sump in-leakage flow inaccuracies, the
instrumentation remains adequate to detect a leakage rate, or its equivalent, of one gpm in less
than one hour; therefore, the containment sump level instrumentation and the corresponding flow
calculation is considered to remain operable.

References

Regulatory Guide 1.45, Revision 0, dated May 1973.
UFSAR, Sections 5.2.5 and 12.3.

¢(DRN 04-1223, Ch. 33)

1. 10 CFR 50, Appendix A, Section IV, GDC 30.
2.
3.

3/4452 OPERATIONAL LEAKAGE

Industry experience has shown that while a limited amount of leakage is expected from
RCS, the unidentified portion of this leakage can be reduced to a threshold value of less than 1
gpm. This threshold value is sufficiently low to ensure early detection of additional leakage.

The 10 gpm IDENTIFIED LEAKAGE limitation provides allowances for a limited amount
of leakage from known sources whose presence will not interfere with the detection of
UNIDENTIFIED LEAKAGE by the leakage detection systems.

The Surveillance Requirements for RCS pressure isolation valves provide added
assurance of valve integrity thereby reducing the probability of gross valve failure and
consequent intersystem LOCA. Leakage from the RCS pressure isolation valves is IDENTIFIED
LEAKAGE and will be considered as a portion of the allowable limit.

SOFIN-OG 2l e 2 i
HN-O- o369y

The 75 gallon per.dayNgpd) per steam gengratox tube leakage limip.€nswres that the

/| radidlogical consequeptes, inciyding that from tube leakage, will be limitéd to the\)OCFR50.6
limits far offsite dose”and within tke limits of Beneral Desigyg Criterign™ 9 for controNoom dese.
For thosh analyz€d events that do'Rot resdlt in faulted stean\geperators, greater tharmpg€qual to
75 gpd pri -to-secondary leakagg ger steam generator is a8sumed in the analysis? Xor those
analyzed ts that result in a fapHed\steam generator (4., MSLB), 540 gpd pripfary-to
secongddry leakgge is assumedtfiroughthe faulted stearf generator while greajef than or egqual!

to 757gpd primarnyto-secongléry leakage i3 assumegAthrough the intact stearmgenerator.
RN 04-1243, Ch. 38)

WATERFORD - UNIT 3 B 3/4 4-4e CHANGE NO. 33, 38,
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Insert B-1

Background

Steam generator (SG) tubes are small diameter, thin walled tubes that carry primary coolant
through the primary to secondary heat exchangers. 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 produicts
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
seconcary systems to remove heat from the primary system. This Specification addresses only
the RCPB integrity function of the SG. The SG heat removal function is addressed by LCO
3.4.1.1, "RCS Loops - MODES 1 and 2," LCO 3.4.1.2, "RCS Loops - MODE 3**," LCO 3.4.1.3,
"RCS Loops - MODE 4," and LCO 3.4.1.4, "RCS Loops - MODE 5 with reactor coolant 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 rnay 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 6.5.9, Steam Generator Program, requires that a program be established and
implemented to ensure that SG tube integrity is maintained. Pursuant to Specification 6.5.9,
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 6.5.9. 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 NEI 97-06,
Steam Generator Program Guidelines (Reference 1).

Safety Analysis

The Steam Generator Tube Rupture (SGTR) accident is the limiting design basis event for SG tubes
and avoiding a SGTR is the basis for this Specification. The analysis of a SGTR event is based on
the leakage rate associated with a double-ended rupture of a single tube. The accident analysis for a
SGTR assumes a Loss of Offsite Power with subsequent releases to the atmosphere via Main Steam
Safety Valves and Atmospheric Dump Valves.

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.) For those analyzed events
that do not result in faulted steam generators, greater than or equal to 75 gpd primary to
seconcary leakage per steam generator is assumed in the analysis. For those analyzed events
that result in a faulted steam generator (e.g., MSLB), 540 gpd primary to secondary leakage is
assumed through the fauited steam generator while greater than or equal to 75 gpd primary to
seconcary leakage is assumed through the intact steam generator.
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For accidents that do not involve fuel damage, the primary coolant activity level is assumed o
be equal to the LCO 3.4.7 RCS Specific Activity limits. For accidents that assume fuel damage,
the prirnary 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 and 10 CFR
50.67. Steam generator tube integrity satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

Limiting Condition for Operation

The LCO requires that SG tube integrity be maintained. The LCO also requires that all SG
tubes +hat satisfy the repair criteria be plugged in accordance with the Steam Generator
Program. During a SG inspection, any inspected tube that satisfies the Steam Generator
Program repair criteria is removed from service by plugging. If a tube was determined to satisfy
the repair criteria but was not plugged, the tube may still have tube integrity. In the context of
this Speacification, a SG tube is defined as the entire length of the tube, including the tube wall,
between the tube-to-tubesheet weld at the tube inlet and the tube-to-tubesheet weld at the tube
outlet. The tube-to-tubesheet weld is not considered part of the tube.

A SG tube has tube integrity when it satisfies the SG performance criteria. The SG
performance criteria are defined in Specification 6.5.9, 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
tubss 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 ain 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 slcpe
of tne curve becomes zero.” The structural integrity performance criterion provides guidence
on assessing loads that significantly affect burst or collapse. In that context, the term
“si¢nificantly” is defined as “An accident loading condition other than differential pressure: is
corsidered 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
cordition 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
evzluated 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 Ill, Service Level A (normal operating
coriditions) and Service Level B (upset or abnormal conditions) transients included in the:
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design specification. This includes safety factors and applicable design basis loads based
on ASME Code, Section lil, Subsection NB and Draft Regulatory Guide 1.121.

e 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 540 gpd through any one SG. The accident induced leakage rate includes any
prirnary 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
3.4.5.2, Reactor Coolant System operational leakage, and limits primary to secondary
leakage through any one SG to = 75 gallons per day. This limit is based on assumptions in
radiological analyses. This limit is less than the 150 gallons per day through any one SG
limit of NEI 97-06, which assumes 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 Breax. If
this amount of leakage is due to more than one crack, the cracks are very small, and the
above assumption is conservative.

Actions;

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

Action “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 in accordance with the Steam
Generator Program as required by SR 4.4.4.2. An evaluation of SG tube integrity of the
affected tube(s) must be made. Steam generator tube integrity is based on meeting the SG
performance criteria described in the Steam Generator Program. The SG repair criteria define
limits on SG tube degradation that allow for flaw growth between inspections while still providing
assurance that the SG performance criteria will continue to be met. In order to determine if a
SG tube that should have been plugged has tube integrity, an evaluation must be completed
that demonstrates that the SG performance criteria will continue to be met until the next
refuelirg outage or SG tube inspection. The tube integrity determination is based on the
estimaled condition of the tube at the time the situation is discovered and the estimated growth
of the cegradation prior to the next SG tube inspection. If it is determined that tube integrity is
not being maintained, Action “b” applies.

An allowed outage 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, 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.
Howevzr, the affected tube(s) must be plugged prior to entering HOT SHUTDOWN
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followirig the next refueling outage or SG inspection. This time period is acceptable since
operation until the next inspection is supported by the operational assessment.

Action “b” applies if the actions and associated allowed outage time of Action “a” are not met. or
if SG tube integrity is not being maintained, the reactor must be brought to HOT STANDBY
within the next 6 hours and COLD SHUTDOWN within the following 30 hours. The allowed
outage time 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.

Surveil ance Requirements

During shutdown periods the SGs are inspected as required by SR 4.4.4.1 and the Steam
Generator Program. NEI 97-06, Steam Generator Program Guidelines (Reference 1), and its
referenced EPRI Guidelines, establish the content of the Steam Generator Program. Use of the
Steam Generator Program ensures that the inspection is appropriate and consistent with
accepted industry practices.

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 4.4.4.1. The frequency is
determined by the operational assessment and other limits in the SG examination guidelines.
(Reference 6). The Steam Generator Program uses information on existing degradations and
growth rates to determine an inspection frequency that provides reasonable assurance that the
tubing will meet the SG performance criteria at the next scheduled inspection. In addition,
Specification 6.5.9 contains prescriptive requirements concerning inspection intervals to provide
added assurance that the SG performance criteria will be met between scheduled inspections.

As required by SR 4.4.4.2 any inspected tube that satisfies the Steam Generator Program repair
criteria is removed from service by plugging. The tube repair criteria delineated in Specificazion
6.5.9 ae intended to ensure that tubes accepted for continued service satisfy the SG
performance criteria with allowance for error in the flaw size measurement and for future flaw
growth. In addition, the tube repair criteria, in conjunction with other elements of the Steam
Generator Program, ensure that the SG performance criteria will continue to be met until the
next inspection of the subject tube(s). Reference 1 provides guidance for performing
operational assessments to verify that the tubes remaining in service will continue to meet the
SG performance criteria.
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The frequency of prior to entering HOT SHUTDOWN following a SG inspection ensures that the
Surveillance has been completed and all tubes meeting the repair criteria are plugged prior to
subjecting the SG tubes to significant primary to secondary pressure differential.

REFERENCES
1. NEI 97-06, Steam Generator Program Guidelines.

2. 10 CFR 50 Appendix A, GDC 19.

3. 10 CFR 50.67.

4. ASME Boiler and Pressure Vessel Code, Section lll, 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.

Insert I3-2

The primary to secondary leakage limit of 75 gallons per day through any one SG is based cn the
operational leakage performance criterion in NEI 97-06. 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 NEI 97-06
limit is based on operating experience with SG tube degradation mechanisms that result in tube
leakage. The operational leakage rate criterion (since it is less than 150 gpd through any one SG)
in conjunction with the implementation of the Steam Generator Program is an effective measure
for minimizing the frequency of steam generator tube ruptures




