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U.S. Nuclear Regulatory Cormmission
ATTN: Document Control Desk
Washington, DC 20555-0001

CATAWBA NUCLEAR STATION, UNIT NOS. 1 AND 2 _
DOCKET NOS. 50-413 AND 50-414 / RENEWED LICENSE NOS. NPF-35 AND NPF-52

~ MCGUIRE NUCLEAR STATION, UNIT NOS. 1 AND 2

DOCKET NOS. 50-369 AND 50-370 / RENEWED LICENSE NOS. NPF-3 AND NPF-17

OCONEE NUCLEAR STATION, UNIT NOS. 1,2AND 3
DOCKET NO. 50-269, 50-270 AND 5§0-287 / RENEWED LICENSE NOS. DPR-38, DPR-47
AND DPR-55

SUBJECT: LICENSE AMENDMENT REQUEST -
ADOPTION OF TSTF-510, REVISION YO STEAM GENERATOR PROGRAM
INSPECTION FREQUENCIES AND TUBE SAMPLE SELECTION, USING THE
CONSOLIDATED LINE {TEM IMPROVEMENT PROCESS

Pursuant to 10 CFR 50.90, Duke Energy Carolinas, LL.C ( “Duke Energy”), hereby requests a
license amendment to the Technical Specifications (TS) for Catawba Nuclear Station, Unit
Nos. 1 and 2 (CNS), McGuire Nuclear Station, Unit Nos. 1 and 2 (MN8), and Oconee Nuclear
Station, Unit Nos. 1, 2, and 3 (ONS).

The proposed amendment would modify TS requirements regarding steam generator tube
inspections and reporting as described in TSTF-510, Revision 2, “Revision to Steam Generator
Program Inspection Frequencies and Tube Sample Selection.”

Enclosure 1 provides a description and assessment of the proposed changes, the requested
confirmation of applicability, and plant-specific verifications. Enclosure 2 provides the existing
TS pages marked up to show.the proposed changes. Enclosure 3 provides revised (clean) TS
pages. Enclosure 4 provides existing TS Bases pages marked up to show the proposed
changes. Changes to the existing TS Bases will be implemented under the Technical
Specification Bases Control Program. They are provided in Enclosure 4 for information only.

The proposed changes have been evaluated in accordance with 10 CFR 50.91(a)(1) using
criteria in 10 CFR §0.92(c), and it has been determined that the proposed changes invoive no

significant hazards consideration. The bases for these determinations are included in
Enclosure 1.

This submittal contains no regulatory commitments. | A OO |

L
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Approval of the proposed amendment is requested by April 16, 2016. Approval within the
requested timeframe will support potential application of the proposed changes for steam
generator inspection activities during the scheduled Fall 2016 CNS Unit 2 refueling outage.
Once approved, the amendment will be implemented within 120 days.

In accordance with 10 CFR 50.91, Duke Energy is notifying the States of North Carolina and
South Carolina of this license amendment request by transmitting a copy of this letter and
enclosures to the designated State Officials.

Should you have any questions conceming this letter, or require additional information, please
contact Art Zaremba, Manager — Nuclear Fleet Licensing, at 980-373-2062.

| declare ﬁnder penalty of perjury that the foregoing is true and correct. Executed on
April 16, 2015.

Sincerely,

B

Regis T. Repko
Sr. Vice President ~ Governance, Projects, and Engineering

MKL

Enclosures:
1. Description and Assessment
2. Proposed Technical Specification Changes (Mark-up)
3. Revised Technical Specification Pages
4. Proposed Technical Specification Bases Changes (Mark-Up)
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cc:  USNRC Region li
G. A. Hutto, lil, USNRC Resident Inspector — CNS
J. Zeiler, USNRC Resident inspector - MNS
E. L. Crowe, USNRC Resident Inspector —- ONS
G. E. Miller, NRR Project Manager — CNS & MNS
J. R. Hall, NRR Project Manager - ONS
J. A. Whited, NRR Project Manager
W. L. Cox, i1, Chief, North Carolina Department of Health and Human Services, RP
Section (NC)
S. E. Jenkins, Manager, Radioactive and Infectious Waste Management (SC)
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bce:  Chris Nolan
Art Zaremba
Mike Leisure
Lara Nichols
David Cummings
Dan Mayes
Parker Downing
File: (Corporate)
Electronic Licensing Library (ELL)

Kelvin Henderson

Cecil Fletcher

Tolani Owusu

Lee Keller

Chuck Cauthen

North Carolina Municipal Power Agency No. 1 (NCMPA)
Piedmont Municipal Power Agency (PMPA)

North Carolina Electric Membership Corporatlon (NCEMC)
CNS Master File 801.01 — CN04DM

Toni Pasour (For CNS Licensing/Nuclear Records)

Steven Capps

Jeff Robertson

P.T.Vu

MNS Master File 801.01 - MGO2DM

Kay Crane (For MNS Licensing/Nuclear Records)

Scott Batson

Chris Wasik

David Haile

ONS Master File 801.01 — ONO3DM

Judy Smith (For ONS Licensing/Nuclear Records)



Enclosure 1 to
RA-15-0003

Enclosure 1
RA-15-0003

Description and Assessment



Enclosure 1 to
RA-15-0003
Page 1 of 4

1.0 DESCRIPTION
The proposed change revises:

» Catawba Nuclear Station, Unit Nos. 1 and 2 (CNS) Technical Specmcauons (TS) 3.4.18,
“Steam Generator (SG) Tube Integrity,” TS 5.5.9, “Steam Generator (SG) Program,” and
TS 5.6.8, “Steam Generator (SG) Tube Inspection Report”;

¢ McGuire Nuclear Station, Unit Nos. 1 and 2 (MNS) TS 3.4.18, “Steam Generator (SG)
Tube Integrity,” TS 5.5.9, “Steam Generator (SG) Program,” and TS 5.6.8, “Steam
Generator Tube Inspection Report”; and

¢ Oconee Nuclear Station, Unit Nos. 1, 2, and 3 (ONS) TS 3.4.16, “Steam Generator (SG)
Tube Integrity,” TS 5.5.10, “Steam Generator (SG) Program,” and TS 5.6.8, “Steam
Generator Tube Inspection Repont.”

The proposed changes are needed to address implementation issues associated with the
inspection periods, and address other administrative changes and clarifications.

The proposed amendment is consistent with Technical Specification Task Force (TSTF)
Traveler 510 (“TSTF-510"), Revision 2, “Revision to Steam Generator Program Inspection
Frequencies and Tube Sample Selection.”

20 ASSESSMENT
2.1 licability of Published Safety E

Duke Energy has reviewed TSTF-510, Revision 2, “Revision to Steam Generator Program
Inspection Frequencies and Tube Sample Selection,” (ADAMS Accession No. ML110610350),
and the model safety evaluation (ADAMS Accession No. ML112101513), as identified in the
Federal Register Notice of Availability dated October 27, 2011 (76 FR 66763). As described in
the subsequent paragraphs, Duke Energy has concluded that the justifications presented in
TSTF-510 and the model safety evaluation prepared by the NRC staff are applicable to
Catawba Nuclear Station, Unit Nos. 1 and 2, McGuire Nuclear Station, Unit Nos. 1 and 2, and
Oconee Nuclear Station, Unit Nos. 1, 2, and 3, and justify this amendment for the incorporation
of the changes to the CNS, MNS, and ONS TS.

2.2 Optional Cb_qggg_s_ and Variations

Duke Energy is proposing the following variations from the TS changes described in the
TSTF-510, Revision 2, or the applicable parts of the NRC staff's mode! safety evaluation:

¢ The CNS, MNS, and ONS TS utilize different numbering than the Standard Technical
Specifications (STS) on which TSTF-510 was based. The specific humbering differences

are:
TSTF-510 Rev. 2 Corresponding | Corresponding
Westinghouse Owner's Group (WOG) STS CNS TS MNS TS
3.4.20, “Steam Generator (SG) Tube Integrity” 34.18 3.4.18
'5.8.7, “Steam Generator Tube Inspection Report” 5.6.8 5.6.8
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TSTF-510 Rev. 2 Corresponding
Babcock & Wilcox Owner's Group (BWOG) STS ONS TS
3.4.17, “Steam Generator (SG) Tube Integrity” '3.4.16
5.5.9, “Steam Generator (SG) Program® 5.5.10
5.6.7, “Steam Generator Tube Inspection Report’ 5.6.8

e The proposed change corrects an administrative inconsistency in TSTF-510,
Paragraph d.2 of the Steam Generator Tube Inspection Program. In Section 2.0,
“Proposed Change,” TSTF-510 states that references to “tube repair criteria” in
Paragraph d is revised to “tube plugging [or repair] criteria.” However, in the following
sentence in Paragraph d.2, this change was inadvertently omitted:

if a degradation assessment indicates the potential for a type of degradation to
occur at a location not previously inspected with a technique capable of detecting
this type of degradation at this location and that may satisfy the applicable fube
repair criteria, the minimum number of locations inspected with such a capable
inspection technique during the remainder of the inspaction period may be
prorated. (Emphasis added)

Duke Energy does not have approved tube repair criteria. Therefore, the sentence is
revised to state “‘tube plugging” criteria. in & June 17, 2013, letter to the Technical
Specification Task Force (ADAMS Accession No. ML13120A541), responding to
March 28, 2012 TSTF letter (ADAMS Accession No. ML 12088A082), the NRC staff
stated that correction of this administrative error will not result in the submittal being
removed from the Consolidated Line item improvement Process (CLIPP).

o The Westinghouse Owner’s Group (WOG) STS markups in TSTF-510 apply to CNS.
Note that CNS Unit No. 1 has a different SG design than CNS Unit No. 2. Therefore, the
current CNS TS 5.5.9 includes requirements specific to Unit No. 1 and requirements
specific to Unit No. 2. The proposed TS markups for CNS incorporate the intent of the
TSTF-510 changes, while retaining the Unit-specific formatting of the existing CNS TS.

 The existing CNS TS 5.5.9.d.2 includes a definition of the acronym “EFPM" as being
“Effective Full Power Months”. This acronym is used later in existing CNS TS 5.5.9.d.4.
CNS TS 5.5.9.d.2 is proposed to be replaced with a new section from TSTF-510 that
uses the term “effective full power months” but does not define the acronym. The
proposed TS markup for CNS adds the acronym.

These differences are administrative and do not affect the applicability of TSTF-510 to the CNS,
MNS, and ONS TS.

3.0 REGULATORY ANALYSIS
3. 1 N . age H y - » .. t.n

. Duke Energy requests adoption of an approved change to the standérd technical specifications
(STS) into the plant specific technical specifications (TS) regarding Steam Generator (SG) tube
integrity, the SG administrative requirements, and the SG tube inspection reporting
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requirements. These changes address inspection periods and other administrative changes and
clarifications. The specific TS affected are: .

o Catawba Nuclear Station, Unit Nos. 1 and 2 TS 3.4.18, “Steam Generator (SG) Tube
Integrity,” TS 5.5.9, “Steam Generator (SG) Program,” and TS 5.6.8, “Steam Generator
(SG) Tube Inspsction Report”;

o McGuire Nuclear Station, Unit Nos. 1 and 2 (MNS) TS 3.4.18, “Steam Generator (SG)
Tube Integrity,” TS 5.5.9, “Steam Generator (SG) Program,” and TS 5.6.8, “Steam
Generator Tube Inspection Report”; and

¢ Oconee Nuclear Station, Unit Nos. 1, 2, and 3 (ONS) TS 3.4.16, “Steam Generator (SG)
Tube Integrity,” TS 5.5.10, “Steam Generator (SG) Program,” and TS 5.6.8, “Steam
Generator Tube Inspection Report.”

As required by 10 CFR 50.91(a), an analysis of the issue of no significant hazards consideration
is presented below:

1. Does the proposed change involve a significant increase in the probability or
consequences of an accident previously evaluated?

Response: No.

The proposed change revises the Steam Generator (SG) Program to modify the
frequency of verification of SG tube integrity and SG tube sample selection. A steam
generator tube rupture (SGTR) event is one of the design basis accidents that are
analyzed as part of a plant's licensing basis. The proposed SG tube inspection
frequency and sample selection criteria will continue to ensure that the SG tubes are
inspected such that the probability of a SGTR is not increased. The consequences of a
SGTR are bounded by the conservative assumptions in the design basis accident
analysis. The proposed change wilf not cause the consequences of a SGTR to exceed
those assumptions. Therefore, it is concluded that this change does not involve a
significant increase in the probability or consequences of an accident previously
evaluated. :

2. Does the proposed change create the possibility of a new or different kind of accident
from any accident previously evaluated?

Response: No.

The proposed changes to the Steam Generator Program will not introduce any adverse
changes to the plant design basis or postulated accidents resulting from potential tube
degradation. The proposed change does not affect the design of the SGs or their
method of operation. In addition, the proposed change does not impact any other plant
system or component.

Therefore, it is concluded that this change does not create the possibility of a new or
different kind of accident from any accident previously evaluated.

3. Does the proposed change involve a significant reduction in a margin of safety?
Response: No.

The SG tubes in pressurized water reactors are an integral part of the reactor coolant
pressure boundary and, as such, are relied upon to maintain the primary system’s
pressure and inventory. As part of the reactor coolant pressure boundary, the SG tubes
are unique in that they are also relied upon as a heat transfer surface between the
primary and secondary systems such that residual heat can be removed from the
primary system. in addition, the SG tubes also isolate the radioactive fission products in
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the primary coolant from the secondary system. In summary, the safety function of a SG
is maintained by ensuring the integrity of its tubes.

Steam generator tube integrity is a function of the design, environment, and the physical
condition of the tube. The proposed changs does not affect tube design or operating
environment. The proposed change will continue to require monitoring of the physical
condition of the SG tubes such that there will not be a reduction in the margin of safety
compared to the current requirements.

Theretore, it is concluded that the proposed change does not involve a significant
reduction in a margin of safety.

Based on the above, Duke Energy concludes that the proposed change presents no significant
hazards consideration under the standards set forth in 10 CFR 50. 92(c) and accordingly, a
finding of “no significant hazards consideration” is justified.

4.0 ENVIRONMENTAL EVALUATION

The proposed change would change a requirement with respect to installation or use of a facility
component located within the restricted area, as defined in 10 CFR 20, or would change an
inspection or surveillance requirement. However, the proposed change does not involve (i) a
significant hazards consideration, (ji) a significant change in the types or significant increase in
the amounts of any effluent that may be released offsite, or (iii) a significant increase in
individual or cumulative occupational radiation exposure. Accordingly, the proposed change
meets the eligibility criterion for categorical exclusion set forth in 10 CFR 51.22(c)(9). Thersfore,
pursuant to 10 CFR 51.22(b), no environmental impact statement or environmental assessment
need be prepared in connection with the proposed change.
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SG Tube Integrity
34.18

3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.18 Steam Generator (SG) Tube Integrity -

LCO 3.4.18 SG tube integrity shall be maintained.

AND

All SG tubes satisfying the tubelra critea shall be plugged 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 ormore SGtubes | A.1 Verify tube integrity of 7 days

' . ng the tube the affected tube(s) is
‘o( v13"” riteria and not maintained until the next
plugged in accordance inspection.

with the Steam
Generator Program. AND

A2  Plug the affected tube(s) | Prior to entering
*°in accordance with the MODE 4 following

Steam Generator the next refueling
Program. outage or SG tube
_ inspection
(continued)

Catawba Units 1 and 2 3.4.18-1 Amendment Nos. 2187212~



- §G Tube Integrity -

34.18
. ACTIONS (continued) . - Y - e
CONDITION .. .| . REQUIRED ACTION COMPLETION TIME
B. RequiredActonand | B4 BoinMODES3. 6 hours

associated Completion

Time of Condition A AND

not met. )

B.2 BeinMODES. 36 hours

OR

SG tube integrity not

maintained.
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 34.18.1 Verity SG tube integrity in aooordance with the | In accordance

Steam Generator Program. with the Steam
Generator
Program
SR 3.4.18.2 Verify that each inspected SG tube that - Prior to entering
: satisfies t belrepair criteria is plugged in MODE 4
acoordanoe with the Steam Generator following a SG

- Program. tube inspection |

. Catawba Units 1 and 2 - 3.4.18-2 Amendment Nos. 248/212-
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5.5 Programs and Manuals (continued)

558

55.9

T roQr:

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

a. Testing frequencies applicable to the ASME Code for Operations and
Maintenance of Nuclear Power Plants (ASME OM Code) and applicable
Addenda as follows:

ASME OM Code and applicable Required Frequencies for

Addenda terminology for performing inservice testing
inservice testing activities - activities

Weekly At least once per 7 days
Monthly At least once per 31 days
Quarterly or every 3 months At ieast once per 92 days
Semiannually or every 6 months At least once per 184 days
Every 9 months 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 SR 3.0.2 are applicable to the above required
Frequencies and to other normal and accelerated Frequencies specified
as 2 years or less for performing inservice testing activities;

c. The provisions of SR 3.0.3 are applicable to inservice testing activities;

and

d. Nothing in the ASME OM .C‘oda shall be construed to supersede the
requirements of any TS.

Steam Generator (SG) Program

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

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

(continued)

Catawba Units 1 and 2 5.5-6 Amendment Nos. 262/247—
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559 Steam Generator (SG) Program (continued).

condition of the tubing during a SG inspection outage, as determined

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

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

1. Structural integrity performance criterion: - All inservice SG tubeé
~shall retain structural integrity over the full range of normal
@ operating conditions (including startup, operation in the power

range, hot standby, and cooldowr?, 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 powet operation primary to secondary -
prassure 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 detemine if

the associated loads contribute significantly to burst or collapse
In the assessment of tube integrity, those loads thatdo - -
signmcantly 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 1.0on

. axial secondary loads.

2. Accident mduced teakaga 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 150 gallons per day through each SG
for a total of 600 gallons per day through all SGs.

3. The operational LEAKAGE performance criterion is specified in
LCO 3.4.13, "RCS Operational LEAKAGE."

c. Provisions for SG tube(repairCriteria. 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.

(continued)

Catawba Units 1 and 2 5.5-7 Amendment Nos. 218/212-
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alternative to the 40% depth based cnteria

1. For Unit 2 only, tubes with service-induced flaws located greater
than 14.01 inches below the top of the tubesheet do not require
plugging. Tubes with service-induced flaws located in the portion
of the tube from the top of the tubeshest to 14.01 inches below -
the top of the tubesheet shall be plugged upon detection.

d. Provisions for SG tube inspections. Periodic SG tube inspections shall
be performed. For Unit 1, the number and portions of the tubes -
inspected and method of inspection shall be performed with the objective
of detecting flaws of any type (for example, 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-tybeshes
weld at the tube outlet, and that may satisfy the applicable tube(re 0
criteria. The tube-to-tubesheet weld is not part of the tube. For Unit 2,
the number and portions of the tubes inspected and method of inspection |
shall be parformed with the objective of detecting flaws of any type (for
example, volumetric flaws, axial and circumferential cracks) that may be
present along the length of the tube, from 14.01 inches below the top of
the tubesheet on the hot leg side to 14.01 inches below the top of the

tubesheet on the cold leg side, and that may satisfy the applicable tube:
repaircriteria. In addition to meeting requirements d.1, d.2, d.3, and d.4
below, the inspection scope, inspection methods, and inspection intervais

shall be such as to ensure that SG tube integmy is maintained until the
next SG inspection dation 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 rieed to be employed and at what locations. -

(continued)

Catawba Units 1 and 2 5.5-7a Amendment Nos. 267/263~
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55.9 -Steam Generator (SG) Program (continued)

1. inspect 100% of the tubes in each SG during the first refueling

| OJELT
NS 5.5.9.d.2

after tha first inservice inspec
50% of the tubes by the refys

michever is less) without being inspected.

ForUniH.lfcr i tions 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 EFPM or one

refueling outage (whicheverdgless). For Unit 2, if crack

- indications are found in any SG tube from 14.01 inches below the
- top of the tubesheet on the hot leg side to 14.01 inches below the

top of the tubesheet on the cold leg side, then the next inspection

. not associated with crack(s), then the indication need

— —mse for the degradation mechanism that caused the crack

indication shall not exceed 24 EFPM or one refueling outage
(whiohevarﬁ?eﬁ)"wmmaﬁm such as from
examination of a pulled tube, diagnostic non-destructive testmg.
or engineering evatuation indicates that a crack-like indication is

CSU['(‘S 1" mMore —F/‘c7uf/vf‘ mJ/;-cc,‘(’l.O”S

&\———\/.\__d‘ -

(continued)

Catawba Units 1 and 2

5.5-8 Amendment Nos. 267/263-
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5.5.10

5.5.11

Steam Generafor {SG) Program (continised)
not be treated as a crack.

e.  Provisions for monitoring operational primaiy to secondary LEAKAGE.

Secondary Water Chemistry Program
This program brovudes controls for monitoring secohdary water chemistry to

inhibit SG tube degradation and low pressure turbme disc stress comrosion
cracking. The program shall include:

a. Identification of a sampling schedule for the critical variables and control
points for these variables;

b. Identification of the procedures used to measure the values of the critical
variables; . .

c.  Identification of process sampling points, which shall include monitoring
the discharge of the condensate pumps for evidence of condenser in
leakage; '

d. Procedures for the recording and management of data;

e. Procedures defining corrective actions for all off contro! point chermstry
conditions; and ,

f.  Aprocedure |denﬂfying the authority responsxbla for the mterprdatioh of
the data and the sequence and timing of administrative events, whlch is
required to initiate corrective action.

v E VETP

A program shall be established to implement the following required testing of

Engineered Safety Feature (ESF) filter ventilation systems in accordance with
Regulatory Guide 1.52, Revision 2, and ANSI N510-1980, with exceptions as

noted in the UFSAR. S , ,

a. Demonstrate for each of the ESF systems that an inplace test of the high
efficiency particulate air (HEPA) filters shows the following penetration
and system bypass when tested in accordance with Regulatory
Guide 1.52, Revision 2, and ANSI N510-1980 at the flowrate specified
below + 10%.

(continued)

Catawba Units 1 and 2 5.5-9 Amendment Nos. 218/212



NSERT

For Unit 1, after the first refueling outage following SG installation,
inspect each SG at least every 72 effective full power months
(EFPM) or at least every third refusling outage (whichever results
in more frequent inspections). In addition, the minimum number of
tubes inspected at each scheduled inspection shall be the number
of tubes in all SGs divided by the number of SG inspection - -
outages scheduted in each inspection period as defined ina, b, ¢
and d below. If a degradation assessment indicates the potential
for a type of degradation to occur at a location not previously
inspected with a technique capable of detecting this type of
degradation at this location and that may satisfy the applicable
tube plugging criteria, the minimum number of locations inspected
with such a capable inspection technique during the remainder of
the inspection period may be prorated. The fraction of locations to
be inspected for this potential type of degradation at this location
at the end of the inspection period shall be no less than the ratio
of the number of times the SG is scheduled to be inspected in the
inspection period after the determination that a new form of
degradation could potentially be occurring at this location divided
by the total number of times the SG is scheduled to be inspected
in the inspection period. Each inspection period defined below
may be extended up to 3 effective full power months to include a
SG inspection outage in an inspection period and the subsequent
inspection period begins at the conclusion of the included SG

inspection outage.

a) After the first refueling outage following SG installation,
inspect 100% of the tubes during the next 144 effective full
power months. This constitutes the first inspection period;

b) During the next 120 effective full power months, inspect
100% of the tubes. This constitutes the second inspection
period;

c) During the next 96 effective full powsr months, inspect
100% of the tubes.’ This constltutes the third inspection

period; and

d) During the remaining life of the SGs, inspect 100% of the
tubes every 72 effective full power months. This
constitutes the fourth and subsequent inspection periods.
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5.8
For Unit 2, after the first refueling outage following SG installation,

inspect each SG at least every 48 effective full power months or at

" least évery other refueling outage {(whichever results in more

frequent inspections). In addition, the minimum number of tubes
inspected at each scheduled inspection shall be the number of

. tubes.in all SGs divided by the number of SG inspection, oytages

scheduled in each inspection peripd as defined in a, b, and ¢
below. If a degradation assessment indicates the potential for a

- type of degradation to occur at a location not previously inspected

with a technique capable of detecting this type of degradation at
this location and that may satisty the applicable tube plugging
criteria, the minimum number of locations inspected with such a
capable ingpection technique during the rémainder of the
inspection period may be prorated. The fraction of locations to be
inspected for this potential type of degradation at this location at

. the end of the inspection period shall be no less than ths ratio of
the number of times the SG is scheduled to be inspected in the
... inspection period after the determination that a new form of
degradation could potentially be occurring at this location divided

by the total number of times the SG is scheduled to be inspected

" in the inspection period. Each inspection period defined below

f(‘

e
st

may be extended up to 3 effective full power months to include a

-8G inspection outagé in an inspection period ‘and the subsdquent
* inspection period begins at the conclusion of the included SG

. lnspectionoutaga C e L8 Menh e

T LA .
S W e

a) After the first. mfuelino outage followirig SG mstallahqn
. 1 - Inspect 100% of the {ubes during the next 120 offecti\”/é full
: : power months. This constitutes the first inspection period;

“ - by = -During the next 98 effective full power months, inspect
vowl e $00% of the tubes.: Thm constitutes the saoond inspection

£ vetary
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tubes every 72 efféctive full power months. This
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568

A report shall be sibmiited within 180 days after the inltial entry into MODE 4
following completion of the inspection. The report shall inciude:

The scops oﬂnspucﬁonsm'mmss.

dégradation mechanicms found,
¢ Non-@estruyctive examination technituss utilized for each dagradstion
mechanism,
d. Location, orientstion {if linear), and measured sizes (if aveliable) of
sorvice inticed indications,

. :ﬂmwmmmmmnmmwmm@

f' t 2028

g The results ¢of condition monitoring, inchuding the reauits of tube pulis and
in-situ tesiing,

h. For Unit 2, the primaty 1o sscondery LEAKAGE rute observed in each SG
(if itie not practical to gssign isakage to an individusl SG, the entire
primary to secondaty LEAKAGE should be consefvatively assumed to be
Mmomse}duﬂmmocydnmewingmwmum

_ subject of the report,

k &rwzmwmwmmmmwmam
tubes below 14.01 inches from the Top of the tubssheet 107 the most
limiting accident in the most limiting SG. in sddition, ¥ the caloulaled
accident leakage rate from the most imiting accident is less than 3.27
m;thamaxknmnpﬂmarytomyymEm the report shall
mmnmm

} ForUnﬂz.thOMofmﬁm&rmaﬂd

(slippaige). If slippage is discovered, mmwnﬂmsdthodheowand
carrective action shall be provided.

The uvmber aad eru/l'fad,b ,—/——&)(_.,_QJ
f(VjJC‘L . J-'éc,' and e e#cchw—
PIUJJ in| ,Ormm{-d& n each sttam-

Jeweator, —
Catawba Units 1 and 2 _ 568 Amandment Nos. Z5;-27t |~




SG Tube integrity:

3.4.18-
34 REACTOR COOLANT SYSTEM (RCS)
3.4.18 Steam Generator (SG) Tube Integrity
LCO 3.4.18 * SG tube integrity shall be maintained.
AND |
All SG tubes satisfying the tubelrepair griteria shall be plugged 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 ormore SGtubes | A.1 Verify tube integrity of the 7 days
satisfying the tube aftected tube(s) is
criteria and not plugged maintained until the next
in accordance with the refusling outage or 8G
Steam Generator tube inspection.
AND
A2 Plug the affected tube(s) in | Prior to entering
accordance with the Steam | MODE 4 following the
Generator Program. next refueling outage
or SG tube inspection
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition Anot | AND
met.
B2 BeinMODES. 36 hours
OR
SG tube integrity not
maintained.

McGuire Units 1 and 2 3.4.18-1 Amendment Nos. 282239~




e 8GTube: Integrity

3.4.18
SURVEILLANCE REQUIREMENTS
' SURVEILLANCE - FREQUENCY
SR 3.4.18.1 Verify SG tube integrity in accordance with the In accordance
Steam Generator Program. with the Steam
' : Generator
Program

SR 3.4.18.2 Verify that each inspected SG tube that satisfies the | Prior to entering

tube ir criteria is plugged in accordance with the | MODE 4 following
eam Generator Program. a SG tube
inspection

———

McGuire Units 1 and 2 3.4.18-2 Amendment Nos. 2377218-




‘Programs and Manuails
5.5

5.5 Programs and Manuals (continued)

558 - . |nservice Testing Program

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

a. - Testing frequencies applicable to the ASME Code for Operation and
Maintenance of Nuclear Power Plants (ASME OM Code) and applicable

Addenda as follows:

ASME OM Code and applicable  Required Frequencies for 1
Addenda terminology for performing inservice testing
inservice testing activities activities .
Weekly Atleaét once per 7 days -

~ Monthly | . Atlsast once per 31 days
Quarterly or every 3 months At least once pér 92 days -
Semiannually or every 6 months At least once per 184 days
Every 9 months At least once per 276 days
Yeary orannually At least once per 386 days
Biennially or every 2 years At least once per 731 days

b. The provisions of SR 3.0.2 are applicable to the above required T
Frequencies and to other normal and accelerated Frequencies specified
as 2 years or less in the Inservice Testing Program for performing -
inservice testing activities; .

C. The provisions of SR 3.0.3 are appﬁcab!e to inservice testing activities;
and .

d. Nothing in the ASME Boiler OM Code shall be construed to supersede the . |
requirements of any TS. .

559 . mmm&gmm
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
'

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

(continued)

McGuire Units 1 and 2 5.5:6 Amendment No. 262/232—
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5.5 Programs and Manuals (continued)

5.5.9 Steam Generator (SG) Program (continued)

of tubes. Condition monitoring assessments shall be conducted during each outage
during which the SG tubes are inspected or plugged to conﬂrm that the performance
cnteria 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 sainditions (including
startup, operation in the power range, hot standby, and cool down all anticipated

* transients included in the design specificationy ar inJnd 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 -
assoclated 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 shallbe
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 0 27 gallons per minute total..

3. The operatlonal LEAKAGE performanoe criterion is specified in LCO 3.4.13, "RCS
Operational LEAKA

c. Provisions for S_G tube a: : g riteria. Tubes found by inservice inspection to contain flaws
with & depth equal to or exceeding 40% of the nominal tube wall thickness shall be

plugged.

(continued)

McGuire Units 1 and 2 55-7 Amendment No. 237249~




Programs and Manuals
55

5.5 _Programs and Manuals (continued) e

5.5.9 wmmmmm .

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 (6.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'repaircriteria. The tube-to-tubeshest 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-cf-degradation
shall be performed to determine the type and location of flaws to which the tubes may bee\

susceptible and, based on this assessme ine which inspection methods need
to be employed and at what locations. 8 J eqra dotrors aSsedSment”

1. 100% of the tubes in each SG during the first refueling outage following SG
msteallation—

Pe 5. n amn 50% of the tubes
@ midpoint of the peﬁod and the remaining 50% by

by the refueling outage neare
the refuehng outag

3. lfcrack indscaﬂons are found in any SG tube, then the next inspection for each SG
for the degradation mechanism that caused the crack indication shall not ex
effective full power months or one refueling outage (whichever § . If definitive
information, such as from examinafion Ef‘ a pulled fube, diagnostic non-destructive
testing, or engineéering 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.

an‘-ﬁ(p‘Ltc', awcl, FO‘A’/‘“M/I

; sfu:(‘u?ﬂ s

resulds m aore 'ﬁN?W'(""

(continued)

McGuire Units 1 and 2 5.5-8 Amendment No. 237/219-
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: ";\ﬁér the first rafuel|ﬁ|g'oinége following SG installation, inspect

each SG at least every 72 effective full power months or at least
evety third refueling outage (whichever results in more frequent
inspections). In addition, the minimum number of tubes inspected
at each scheduled inspection shall be the number of tubes in all
SGs divided by the number of SG inspection outages scheduled in -
each inspection period as defined in a, b, c and d below. Ifa
degradation assessment indicates the potential for a type of
degradation to occur at a tocation not previously inspected with a
technique capabie of detecting this type of degradation at this
location and that may satisfy the applicable tube plugging criteria,
the minimum number of focations inspected with such a capable
inspection technique during the remainder of the inspection period
may be prorated. The fraction of locations to be inspected for this
potential type of degradation at this location at the end of the
inspection period shall be no less than the ratio of the number of

‘times the SG is scheduled to be inspected in the inspection period

after the determination that a new form of degradation could
potentially be occurring at this location divided by the total number
of times the SG is scheduled to be inspected in the inspection
period. Each inspection period defined below may be extended
up to 3 effective full power months to include a SG inspection
outage in an inspection period and the subsequent inspection
period begins at the conclusion of the included SG inspection

outage.

a) After the first refueling outage following SG installation,
inspect 100% of the tubes during the next 144 effective full
power months. This constitutes the first inspection period;

b) During the next 120 effective full power months, inspect
100% of the tubes. This constitutes the second inspection
period;

c) During the next 96 effective full power months, inspect
100% of the tubes. This constitutes the third inspection
period; and

d) During the remaining life of the SGs, inspect 100% of the
tubes every 72 effective full power months. This
constitutes the fourth and subsequent inspection periods.



Reporting.Requirements
" 5.6;
5.6 Reporting Requirements

568 .

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, Steam Generator (SG) Program. The report shall include:

a. _The of i ions performed on each SG,
__D Cqra J a Tlrore
b. Aeﬂvﬁ-dm nisms found,

c.  Nondestructive examination tachniques utilized for each degradation
mechanism,

d. Location, orientation (if finear), and measured sizes (if available) of
service induced indications,

e.  Number of tubes plugged during the inspection outage for each(acti '5
degradation mechanism, : =

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

..m" A(/Mé(/' and reertey o'JL +t/{><,\ [(fj ft!
1o date M\l a'e#ﬁw f’/\ﬁj';\')f X 8
r‘cr(,m\/-nd/v m each J‘LcQMJ em*rw*fur‘,amc‘

)

(continued)

McGuire Units tand 2 . 5.6-5 -~ Amendment Nos. 287219



SG Tube Integrity | .

3.4.16:
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.16 Steam Generator (SG) Tube lntagﬁty |
LCO 34.16 SG Tube integrity shall be maintained.
AND
All SG tubes satisfying the tube{fepairicriteria shall be plugged 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. Oneormore SGtubes | A.1 Verify tube integrity of | 7 days
satisfying the tube the affected tubse(s) is
Bpair criteria and not maintained until the
“plugged in accordance next refueling outage
with the Steam or SG tube inspection.
Generator Program.
AND
A2 Plug the affected Prior to entering MODE 4
tube(s) in accordance | following the next
with the Steam refusling outage or SG
Generator Program. tube inspection
8. Required Action and B.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A not | AND
met.
B2 Be in MODE §.
36 hours
OR
SG tube integrity not
maintained.
[ S R R PR R R R e

OCONEE UNITS 1,2, &3

3.4.16-1

Amendment Nos. 356,-357,-&-366- |



- 8G Tube Integrity

34.16
SURVEILLANCE REQUIREMENTS -
o SURVEILLANCE FREQUENCY
SR 34.16.1  Verify SG tube integrity in accordance with | In accordance with the
the Steam Generator Program. Steam Generator
SR 34.16.2 Verily that each inspected SG tube that Prior to entering MODE 4
satisfies the tube fepeir criteria is plugged in | following an SG tube

5 Steam Generator

inspection

OCONEE UNITS 1,2, &3 3.4.16-2 Amendment Nos. 356;-857-8&-2856- |



Programs and Manuals

§5°
5.5  Programs and Manuals
-5.5.9 Inservice Testing Program (continued)
ASME Boiler and Pressure
Vessel Code and
applicable Addenda
terminology for Required Frequencies
inservice testing for performing inservice
Weekly At least once per 7 days
Monthly At least once per 31 days
Quarnterly or every
3 months At least once per 92 days
Semiannually or
every 6 months At least once per 184 days
Every 9 months 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 SR 3.0.2 are applicable to the above required
Frequencies for performing inservice testing activities;
c. The provisions of SR 3. 0 3 are applicable to inservica testing activities;
and
d. Nothing in the ASME Boiler and Pressure Vessel Code shall be construed
to supersede the requirements of any TS.
5.5.10 Steam Generator (SG) Program I

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 ions:)

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 resuits 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 penormanoe
criteria are being met.

OCONEE UNITS 1,2, &3 5.0-13 Amendment Nos. 355,-367-&-366- |
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5.5 _ Programs and Manuals |

5.5.10 Steam Generator (SG) Program (continued) |

b. Parformance Criteria for SG tubs integrity. SG tubs integrity shall be
maintained by meeting the perfonmance criteria for tube structural integrity,
accident induced leakage, and operational LEAKAGE.

1. Structural integrity performance criterion: Al in-service steam generator

tubss shall retain structural integrity over the full range of normal
operating conditions (including startup, operation in the power range, hot
standby, and cool down all anticipated transients included in the
design specification)’and design basie accidents. This includes retaining
a safety factor of 3.0 againa 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 prassure 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 evaiuated to determine if the associated loads
contribute significantly to burst or cokapse. in the assessment of tube
integrity, those loads that do significantly affect buret or collapse shall be
determined and assaessed in combination with the ioade due to pressure
with & safety factor of 1.2 on the combined primary loads and 1.0 on axial
secondary loads.

2. Accident induced ieakage performance criterion: The primary t0
sacondary accident induced leakage rate for any design basis accident,
other than a SG tube rupture, shall not excesd the leakage rate assumed
in the accident analysis in terms of total leakage rate for all SGs and
leakage rate for an individual SG. Loakage is not to exceed 150 galions
per day per SQG.

3. The operational LEAKAGE parformance criterion is sp
3.4.13, “RCS Operational LEAKAGE.”

¢. Provisions for SG tube repair criteria. Tubes fo service inspection to
<£——— conmain flaws with a depth equal to or exceeding 40% of the
nominal tube wali thickness shall be plugged.

d. Provisions for SG tube inspections. Periodic 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 outiet, and that may satisfy the

applicable tube repair criteria. The tube-to-tubesheet weld is not part of the

OCONEE UNITS 1,2, & 3 5.0-14 Amendment Nos. 355-857-8-956 |
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e ds ﬁ:’{\_)
asgessmen

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-ascessment-of-degradatien

shafl 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.

. 5.5 Programs and Manuals

5.5.10 Steam Generator (SG) Program (continued)

1. inspect 100% gf the ubes in each SG during the first refueling outage”

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
/"’&El?‘ not exceed 24 effective full power months or one refueling outage
(whichever Ia-lesgrlf definitive information, such as from examination of
a pulled tube, diagnostic non-destructive testing, or engineering
evaiuation 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.

a'H’cc:l'bcL an d fo¢fA+l‘q'(/7 a@

{\LL Frepomt spechons

OCONEE UNITS 1,2,&3 5.0-15 Amendment Nos. 355;-8357-&356 |



After the first refueling outage following SG installation, inspect

each SG at least every 72 effective full power months or at least
every third refusling outage (whichever results in more frequent
inspections). in addition, the minimum number of tubes inspected

~ at each scheduled inspection shall be the number of tubes in all

SGs divided by the number of SG inspection outages scheduled in
each inspection period as defined in a, b, ¢ and d below. ifa
degradation assessment indicates the potential for a type of
degradation to occur at a location not previously inspected with a
technique capable of detecting this type of degradation at this
location and that may satisfy the applicable tube plugging criteria,
the minimum number of locations inspected with such a capable
inspection technique during the remainder of the inspection period
may be prorated. The fraction of locations to be inspected for this
potential type of degradation at this location at the end of the
inspection period shall be no less than the ratio of the number of
times the SG is scheduled to be inspected in the inspection period
after the determination that a new form of degradation could
potentially be occuiring at this location divided by the total number
of times the SG is scheduled to be inspected in the inspection
period. Each inspection period defined below may be extended
up to 3 effective full power months to include a SG inspection
outage in an inspection period and the subsequent inspection
period begins at the conclusion of the included SG inspection

outage.

a)  After the first refueling outage following SG installation,
inspect 100% of the tubes during the next 144 effective full
_power months. This constitutes the first inspection period;

.b) . During the next 120 effective full power months, inspect

100% of the tubes. This constitutes the second inspectiori
period;

c) During the next 96 effective full power months, inspect
100% of the tubes. This constitutes the third mspectlon
period; and

d) During the remaining life of the SGs, inspect 100% of the
tubes every 72 effective full power months. This
constitutes the fourth and subsequent inspection periods.



Reporting Requirements
5.6

5.6 Reporting Requirements

5.6.7 Te i

Any abnormal degradation of the containment structure detected during the tests
required by the Pre-stressed Concrete Containment Tendon Surveillance
Program shall be reported to the NRC within 30 days. The report shall include a
description of the tendon condition, the condition of the concrete (especially at
tendon anchorages), the inspection procedures, the tolerances on cracking, and
the corrective action taken.

5.6.8

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

c. Nondestructive examination techniques utilized for each degradation
mechanism,

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

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

The results of condition monitoring, including the results of tube pulls and
in-situ testing,@nd)—=—

TZLL muM5u- and f—crcm'(‘n\)t mL ‘[‘\Lé}c,g f(rﬁJCJ

‘(D J"‘L"J ﬂ/')é "M\L e#cc,iwc— f(;j\j I"’J f—\-rc_(/h&:]c,
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3?4-'REAOTOR0001‘J\NT_S\{STEM(ROS) .
3.4.18 Steam Gererator (SG) Tube integeity: ... .7~

LCO 3.4.18

SG tubs integrity shall be mairteined.
M0

Al SC ubes satisfying the tube piugging criterie shall be phigged in
accordancs with the Steam Generstor Program.

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

ACTIONS
‘ . _ NOTE
Separats Condition eniry is aliowed for sach SG tibe.
CONDITION REQUIRED ACTION COMPLETION TIME
A OneormoreSGibes | A1  Verfywbeingrityof | 7deys
satisfying the tube the alfected tube(s) is
plugging criterts and mainteined until the next
£ not - ) inepaction,
accordance with the P
‘ A2 Ptugmaﬂedadmba(n) Prior to entering
StoamGommmr the next refusling .
Program. ouugoorssmbe
. inspaction
{continued)
Catawba Units 1 and 2 3.4.18-1 Aspendment Nos
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3418
SN I

oouomou 17" REQUIRED ACTION COMPLETION TIME

B. Roquirod Action and B1 BeinMODEJ. 6 hours
assoclated Complstion
Time of Condition A AND e .
not met. e . A
oR . B2 BeinMODES. 38 hours

SG tube integrity not
maintained.

SURVEILLANCE REQUIREMENTS c— S

») . e

SR 3.4.18.1 Verify SG tube inlegrily in accordance with the | in accordance
Steam Generator Program. with the Steam

SR 34.18.2 Verify that each inspecied SG tubs that Prior o mthg
| satiafies the tube plugging criteria is plugged in | MODE 4
accordance with the Stearn Generator following a SG
Program. . tube inspaction

—— — SRS . —
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mmmmmmw“mmmm.
mawmm»mw. program ghall inchude the

a. Testing frequencies applicable 10 the ASME Code for Operstions and
MadeMM(MWM)NW
Addenda as follows:

ASME OM Code and applicabls  Requirsd Frequancies for
Addenda serminclogy for performing inssrvice teeting
Jmorvics eing activiies _ solivilies

Weekly Atisast once per 7 days
Maonthly Al fesst orce per 31 days

Quarterly or svery 3 monthe Al least once par 92 days
Semiennually or every 8 months At lesst onoe per 184 days

Eveary § months Atlsast once per 278 deye
Yearly or annuslly Al lnast anoe per 308 days
Bisnnially or every 2 years Al loast once per 731 days

b The provisions of St 3.0.2 are applicable 1o the above requined
Frequencies and to other normal and scceliraled Frequencies apecified
as 2 yeurs or less for performing inearvios Sesting activities:

¢ mmmofsaao.ammwmmmm;

. Nothing in the ASME OM Code shell be consirued 10 superseds the
requiremenis of sny TS,

6.6.8 Steem Gengraior (3G) Progoam

A Steam Genersior Program shall be established and implsmented to ensure
thet 3G tube integrity is meintained. In addilion, the Steam Generator Program
shell incide the following: |

a Provisions for condition monitoring asssssmants. Condition moniioring
aasesement means an evaluation of the "as found” condition of the fubing
with respect 10 the performance criteria for structural integrity and
accident induced leakage. The "as found” condition rafers to the

(continued)

Catawbe Units 1 end 2 858 Amendment Nos.
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5.56.9 team Generator (SG) Program (contlnued)

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

A0 Structural mtegrrty performance criterion: All inservice SG tubes .
shall retain structural integrity over the full range of normal

_ operatlng conditions (including startup, operation in the power
range, hot standby, and cooldown), ali anticipated transients
.|nc|uded in the design specification, and desigh. basis accrdents
This mcludes retaining a safety factor of 3. O agarnst burst under *

~ normal steady state full power operation pnmary to secondary *

- pressure differential and a safety factor of 1.4 agalnst burst
applled to the design basis-accident prlmary t6 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 . »

-7 1., assessed.in combination with the loads due to pressure with a

NP -safety factor.of 1.2 on the combined primary loads and 1.0 on
« 14 ... v axial.secondary Ioads Ce --

2. "AcCIdent mduced Ieakage 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 150 gallons per day through each SG
for a total of 600 gallons per day through all SGs.

3. The operational LEAKAGE performance criterion is specified in
LCO 3.4.13, "RCS Operational LEAKAGE."

Provisions for SG tube plugging 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.

(continued)
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659 Steam Geneio (SO) Prognn (continued)

The following SG tube afernete plugging Criloria shalt be appliad ae an
shternative 10 the 40% deplh based criterta:

1. For Unkk 2 only, ubes with service-induced flaws éied grester
than 14.01 inches balow the fop of the tubsshest do not require
pugging. Tubws with service-inducad Bews iocaied inthe portion
unmmmuunwuummm

mmmmmummm

d. mmmmw mnwwu ,
be performed. For Unit 1, ha.rumber and partions of the lubee -

MNWdWMNMW“Mn :
of datecting favs of any typs (for example, volumatric flews, el and
ciroumferential cracks) thet may be present siong the length of the fube,
from the tubi-to-hubeshest weid at 1he tube inlet 15 11 WBe-W0-tubastwet
weld at i fube ouliet, and that mey satisfy the applicable ube
criteria. The Wubs-to-tubeshest weid is aot part of e kube. For.Unkt 2,
the number and pertions of the Lubes inapeciad snd method of Inspection
shak be performecd with the ehisotive of deteciing fews of any type tior
example; volumetric flews, axisl and circumisrential cracks) that miay be
present aiong the tength of the tube, fom 14.01 mmnwd
the tubeshest on the hot leg siie ¥ 14.01 inches below the top ol the © *
tubashest on the coid leg side, and that may satisly the applioable tuby :
plugging critena. - mmummu 6.2.&&“
4.4 delow, e inspettion so0ps, inspection methods, el apeotion .«
munm.nmmmmmnm
until the neot 3G inepection.” A degradation sssssement shaftbe - -
performad (0 determing the typs andiocation of flaws 10 which the tubes
may be susosptibie and, basad on this assssament, 10 determine which
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559 Sieam Genecator (8G) Program (continued)

1.

2

inapect 100% of the tubes in sech SG during the first refueling
outage following SG instellation.

For Unit 1, after the first refumiing outage following SG instellation,
impect each $C at iuast svary 72 sffactive Al power months
(EPPM) or st loast every third tefusiing outage (whichsver results
in more fequant inspections). in addiion, the minimum number
of fubas inspacied et each scheduled inspection shall be the
number of tubes in il SGa divided by the number of 86
impaction auteges abheduled in each inapection period as
definad in 8, b, c and d below. H a sasosament
indicates the polential for & type of degradation o occur st @
location not praviously inspacted with 8 Wechhigua cepable of
detecting this type of degradation st this iucation and that may
satisfy the applicable Wbe phxging criteris, the minimum number
of locations inspectad wilh such & oapabls inspeciion technique
during the remainder of the inspection period may be prorated.
The fraction of focations to be inspacied for this polential type of
at this location at the end of the inspeciion period

shal bs no less than the ratio of the number of imes the SG is
schaduled 10 be inspectad in the inspection period after the
deterntinstion that a new form of degradetion could potentislly be

st this location divided by the tols! number of times the
8G ia to be inspecied in he inapection period. Each
inspection period definad below may be extended up to 3 effective
full power months to include s SG inapection cutege in an
inspection period and the subsequent inspeciion period begine at
the conclusion of the included 8G inapection autage.

a) After the first refusling outage following SG insialietion,
inspect 100% of the tWwbes during the next 144 effective full
power months. This constittes the first inspection period;

b)  During the next 120 effeciive fil power months, inspect
100% of the tubes. This constitutes the second inspection

o) During the next 98 affective full power monihs, inspect
100%?:&“: mwmuumxmm

d)  During the remaining e of the SGs, inspect 100% of the

tubes svery 72 effective full power months. This
constitiles the fowrth and subsequaent inspection perods.

(continued)
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5.5

5.5.9 Steam Generator (SG) Program (continued)

3.

For Unit 2, after the first refueling outage following SG installation,
inspect each SG at least every 48 effective full power months or
at least every other refueling outage (whichever results in more
frequent inspections). In addition, the minimum number of tubes
inspected at each scheduled inspection shall be the number of
tubes in all SGs divided by the number of SG inspection outages
scheduled in each inspection period as definedina, b, and ¢
below. If a degradation assessment indicates the potential for a
type of degradation to occur at a location not previously inspected
with a technique capable of detecting this type of degradation at
this location and that may satisfy the applicable tube plugging
criteria, the minimum number of locations inspected with such a
capable inspection technique during the remainder of the
inspection period may be prorated. The fraction of locations to be
inspected for this potential type of degradation at this location at
the end of the inspection period shall be no less than the ratio of
the number of times the SG is scheduled to be inspected in the
inspection period after the determination that a new form of
degradation could potentially be occurring at this location divided
by the total number of times the SG is scheduled to be inspected
in the inspection period. Each inspection period defined below
may be extended up to 3 effective full power months to include a
SG inspection outage in an inspection period and the subsequent
inspection period begins at the conclusion of the included SG
inspection outage.

a) After the first refueling outage following SG installation,
inspect 100% of the tubes during the next 120 effective full
power months. This constitutes the first inspection period;

b) During the next 96 effective full power months, inspect
100% of the tubes. This constitutes the second inspection
period; and

c) During the remaining life of the SGs, inspect 100% of the
tubes every 72 effective full power months. This
constitutes the third and subsequent inspection periods

For Unit 1, if crack indications are found in any SG tube, then the
next inspection for each affected and potentially affected SG for
the degradation mechanism that caused the crack indication shall
not exceed 24 EFPM or one refueling outage (whichever results in
more frequent inspections). For Unit 2, if crack indications are
found in any SG tube from 14.01 inches below the top of the

(continued)
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5.5 Programs and Manuals

5.5.9 Steam Generator (SG) Program (continued)

tubesheet on the hot leg side to 14.01 inches below the top of the
tubesheet on the cold leg side, then the next inspection for each
affected and potentially affected SG for the degradation
mechanism that caused the crack indication shall not exceed 24
EFPM or one refueling outage (whichever results in more frequent
inspections). 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 crack(s), then the indication need not be treated as a crack.

e. Provisions for monitoring operational primary to secondary
LEAKAGE.

_ i (continued)
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Manusie

$.5.10 Sacondary Water Chemiairy Program

This program provides controls for monitoring secondary water chemistry to
inhibit SG tube degradation and Jow pressure turbine disc siress corrosion
cracking. The program shall include:

6.5.11

{dentification of a sampling schedule for the critical variables and control
points for these veriables;

{dentification of the procedures used to measiine the valuss of ihe critical
variables;

idsnitfication of process sampling points, which shall intiude
the discharge of the condensals pumps for evidence of condenser in

Procedures for the recording and thenagement of dats;

Procedures defining comreciive actions for all off control point chemistry
conditions; and

A procedurs idantifying the authority responsidie for the interpretation of
the data and the sequence and timing of administrative events, which is
required to initiste corrective action.

Enginesred systems
Reguiatory Guide 1.52, Revision 2, mmmoqm.mmu
mhthDUFSAR -

mmmmmw'mmmmmdmm
efficioncy particulate air (HEPA) fikers shows the following penetration
and system bypass when tested in accordance with Regulatory
m&m 1-&%&“%”&49&&&0%%

E .

(coninued)
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Nole 1:

The

Annulus Ventilation <1% 9000 cfm

Control Room Area Ventilation < 0.05% 6000 cfm
Aux. Bidg. Fillered Exhaust < 1% 30,000 ctm
Containment Purge (non-ESF) (2 fans) <% 28,000 cfm
Fusl Bidg. Ventilation <1% 16,505 cfm

Domanatrate for esch of the £SF systems that an inplace test of the
carbon adsorber shows the penetration and system Dypass
when testad in sccordance with Regulalory Guide 1.52, Revision 2, and
ANS! N510-1080 at the fiowrsts specified beiow £ 10%.

ESF Ventilation System . ‘ Penstration  Flowrsite

“and System

. . Bypess
Annuius Ventiiation <i% 8000 cfm
Control Room Area Ventilation <005% 6000 ofm
Aux. Bidg. Filtersd Exhauet <1% 30,000 cfm
cmmeumn(non-ESF)(zMs) < 1% 25,000 cfm
Fust Biig. Veniiation <1% ° 16585¢cm

_Mmkuefm«mumoESmeMnMdeo

sample of the carbon adsorder, when obtained as described in
Reguistory Guide 1.52, Revision 2, shows the methyl iodide penetration
less than the value specified below when tested in accordance with

. ASTM D3003-1980 at a famperature of < 30°C and grester than or equal

buummmmmm
ESFWW y Pemetraton.  RH
Annulus Vendiation L <4% 9%
_ Control Room Area Ventliation . . <085% 95%
. Aux. Bidg. Filered Exhaust (Nots 1) <4% %%
Containment Purge (non-ESF) < 6% 95%
FusiBidg. Venlatlon = = = = .<d4% 6%

Aunliisry Suliding Fitered Eshaust Sysiem Cérbon sduciber sainpien shall i tasied ot & facs velodly of 48
fimin inatond of the 40 (¥min specifiad in ABTM DIN0S-1000. umunmuﬁ"mhm

adsorber may Ds axpased 10 undar post accidant confiiions 58 & result of cartein posklated falires. The results
from s fest shal than be corvecied 1o & 2.27 inch bed in scoordance with thw guidencs provided in ASTM D3803-
L‘?WUMMDMWWM 2.27 inches s the actusl bed dephh for the fher

{continued)
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5.5.12

d.  Demonstrate for gach of the ESF systems that the pressure drop across
mmnamm.mmmmmmn
{ass then the value specified below when tested in accordancs with
Regulatory Guide 1.52, Revision 2, mmsmsto-mounm

specified below + 10%. |

ESF Ventistion System DetaP  Fownate

Annutus Venthetion - : 80inwg  S000cm

Gonmanommmﬂm 80inwy 8000 cim

Aux, Bidg. Fitered Extavet 80inwg 30,000 ofm
commm(m-ssmam) 80inwg 25000 0fm
FualBlug Ventilation 8.0inwg 16,585 ofm

e. mmwmmmuuwmmm
mwmmmhmmmmm-m

-'essmmsm - Watlage @ 600 vac
Annulus Ventilation 48 ¢ 0.7 kW
Control Room Ares Veniilation 2502.6kw
Aux. Bidg. Filtered Exheuet . -40:4.0kw
COMMPW(MESF) 120 ¢ 12.0kW
Fuel Bidg. Ventilglion 80+ 8/-17.3 kW

The provisions of SR 3.0.2 and SR 3.0.3 are sppiicadle 10 the VFTP test

This program provides conirals for potontially sxplosive gas mixturse contained |
in the Waste Gas Holdup System, the quantity of radicactivity contained in gas
storage tanks or fed into the offgas trestment systam, and the quantity of
radioactivity conteined in unprotected outdoor licuid storage tanks. The gessous
radioaclivity quantilies shall be determined following the methodology in Branch
Technical Position (BTP) ET8B 11-8, "Postulated Radioactive Release due fo
Waste Gas System Leak or Failure®. The liquid radwaste quantities shall be
determined in accordance with Standard Review Plan, Ssclion 15.7.3,

'WMM“&T“W‘.

{continued)
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The program shall include:

e The iimits for concenirations of hydrogen and oxygen in the Wasts Gas
Holdup System and s surveillencs program 0 snsure the limits are
maintained. Such imits shall be appropriate 10 the sysiem's design
criteria (i.e., whether or not the system is designed 1o witheiand &
hydrogen explosion);

b. A surveiliance program (o enswre that the quaniity of radionciivity
contsined in sach gas storage tank or connecied gas storage tanks and
fed into the offgas treatment sysiem is leas than the amount that would
result in 8 Deap Dose Equivalent of > 0.5 rem ©0 any individusiinen -
_ mwumcsa.mmmmammmmamm
contents;

c. A surveliiance program 1o snsure that the quantity of radioactivity
contained in ail ouldoor liquid radwaste tanks that are not surrounded by
liners, dikes, or walls, capable of hoiding the tanks’ contents and that do
not have tenk overflows and surrounding area drains connacted 10 the
Liquid Radwaste Treatment System is less than the amount that would
result in concentrations exoseding the fimits of 10 CFR 20, Appendix B,
Table 2, Column 2, st the niearest potable water supply and the neerest
surface water supply in an unrestricied ares, in the event of an
mmmmmammm

mmmasnsozmsnsosm-mmbumsum
smtmmmmmmmmmm

55.13 Dingsl Fuel Ol Tostiog Program
A diesst fusi ol testing program to implement required Westing of both new fuel off
and stored fuel oli shell be established. The program shall inckude sampling and
testing requirements, end accaptance criteria, adl in sccordance with applicable
mnswmu m'mammnummm:

a. Acceptabilty of new fuel ol for use prior 10 addition to storage tanks by
detarmining that tha fust oil hes:

1. an AP gravity or an absoluste specific gravity within imits,

2. &mmmmcmmmmmmm

(continued)
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§.5_Programs and Manuals

§5.13

5.5.14

Wﬂm (continued)

C.

3. a clear and bright sppesrance with praper color or & water and
sadimant content within limits;

mmmmmma«.mmmmm
following sampling and addition 10 storage ianks; and

rmmwmmammuuswwmw
aevery 31 deys.

Ths provisions of 8R 3.0.2 and SR 3.0.3 are applicable ¥ the Dissel Fuel Ol
Tesﬁmﬁmmtmwwu

mmmnmhwmhuMdm
Technica! Specifications.

a.

mummamrsmmmmm
administrative controls and reviews. .

muummumummmmmcw

_provided the changes do not require sither of the following:

1. aﬁwnmrsmmnumwmm

2 a change 10 the updated FSAR or Bases thet requires NRC
epproval pursuant to 10 CFR 50.50.

The Bases Conirol Frogram shall contain provisions 10 ensure thet the
Bases sre maintsinod consistant with the UFSAR.

Proposad changes that meet the crileria of Specificalion 5.5.14.0.1 or
5.8.14.0.2 sbove shali be reviewed and approved by the NRC prior to

- implamentation. Changes to the Bases implemented without prior NRC

Wmmmwhmmawmm
10 CFR 50.71(e), with approvad exemptions.

{continued)
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6§3.18

This program ensuras 10ss of safety function is detected and appropriste actions
taken. Upon entry into LCD 3.0.6, an svalustion shall be made %0 determine ¥
loss of safely function exists. Additionslly, other approprisie actions may be
taken as & result of the support sysiem inoperability and comesponding
Wmmmmusmmmmmm This
pmgmanpbmm mu&nmumoam mSFDPMwm

& Pmmtermmmnnmamdmwyb

perform the safety funoction asasumed in the accident analysis does not go
undetecied;

b. mmmmmmummmmnm
of function condition exists; .

c vahomhmmMquwmm
mmmmmmmnamamm

d mmmmmmmﬂmmmm

Amammmmmmmmmma
safoty function assumed in the accident anslysia cannot be performed. For the
purpose of this program, amdmmmmmnamn
symmbltummd*

. Amwmnhwﬂwwm |
 inoperable suppor system s aluo inoperable; of -

b. - Arequirsd system recundant to the systam(s) in tum supported by the
‘ Mwmbmma

. AWWW&”WM&MNW
mmuwmmmummm

msmmmm-mdmmm namdm
funciion is determined 10 exiet by this program, the appropriate Conditions and
meuwommmmmmmm«
required o be ontered. -

{continued)
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- A Control Room Envelope (CRE) Habitsbiilty Program shall bs established and
implemented %0 ensure that CRE hablisbilty s meintained such that, with an
OPERABLE Control Room Ares Venlilation System (CRAVS), CRE occupants
can conirol tha reactor safely under normial conditions and maintain i in & safe
condition following a radiological event, hazardous chemicsl releass, or a smoke
chaliange. The progrem shall ensure thal adetnusts radislion protection is
provided to permit access and occupency of the CRE under design basle
accident (DBA) conddiions without parsonnei recelving radiation sxposures in
masmwmmmﬂmfawamumm

a mmmummmmcﬁw.

b. Reguirements for mainisining the CRE boundary in its design condition
including configuration control and praventive meintenance.

c. wmmmmmmumwmmmcne
boundsry into the CRE in actordence with the fesiing meihods and at tha
Frequeancies specifiad in Sections C.1 and C.2 of Reguiatory Guide 1.1987,
memmumm
Raactors,” Revision 0, May 2003, and (ii) assessing CRE habitabiity at the
';H:quom:smms.domcd . and C.2. of Reguiatory Guide 1.107,

d. mm.nmmmmdummmuﬂ
exiornsi arcas adjecent to the CRE boundary during the pressurization
mode of aperation by one train of the CRAVS, ot & makeup flow
rate of < 4000 cfm, at a Frequency of 18 months on a STAGGERED TESY
BASIS. The results shali be trended and used as part of the 18 month
asmmtdﬂncaemnw

e. The quaniitative Emits on unfiltered air inleakege into the CRE. Thess
fimits shall be ststed in & manner 10 allow direct comparison to the
unfiltered air inleakage measured by the testing described in paragraph c.
The unfilierad alr inleskage imit for radiologicel challenges s the inleskage
flow rate assumed in tha licansing basis analyses of DBA consequences.
Unfiltered sir inleakage timits for hazardous chemicals must snsure that

exposure of CRE occupants to thase hazards wik be within the
mhhmm

f. mmdsnaozmmmbmmmm
CRE habitabiily, determining CRE unfilierad inleskage, and measwring
CRE presaurs and sssessing the CRE boundary as required by paragraphs
¢ and d, respectively.

(continued)
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a.  The Survsillance Fraguency Contral Program shadi contain e list of
Frequencies of thoss Surveillance Requirements for which the Frequency
hmonedbyﬂum. :

b. d\mbummhmmmw

Program shali be made in atcordance with NEI 01-10, "Risk-informed
Method for Controt of Surveiiance Fraguencies,” Revision 1.

¢ The provisions of Survaillance Requirsments 3.0.2 and 3.0.3 are
applicable to the Fragquencies astablished in the Survelilance Frequency
Conirol Program. _

cmum‘mz 8.5-19 Amendment Nos.



Reporting Requirements
5.6

5.6 Reporting Requirements (continued)

5.6.8 S

nerator | ion Re

A report shall be submitted within 180 days after the initial entry into MODE 4
following completion of the inspection. The report shall include:

a.

b.

The scope of inspections performed on each SG,
Degradation mechanisms found,

Non-destructive 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
degradation mechanism,

The number and percentage of tubes plugged to date, and the effective
pluggmg percentage in each steam generator,

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

For Unit 2, the primary to secondary LEAKAGE rate observed in each SG
(if it is not practical to assign leakage to an individual SG, the entire
primary to secondary LEAKAGE should be conservatively assumed to be
from one SG) during the cycle preceding the mspectton which is the
subject of the report,

For Unit 2, the calculated accident leakage rate from the portion of the
tubes below 14.01 inches from the top of the tubesheet for the most
limiting accident in the most limiting SG. in addition, if the calculated
accident leakage rate from the most limiting accident is less than 3.27
times the maximum primary to secondary LEAKAGE rate, the report shall
describe how it was determined, and

For Unit 2, the results of monitoring for tube axial displacement
(slippage). If slippage is discovered, the implications of the discovery and
corrective action shall be provided,

Catawba Units 1 and 2 5.6-6 Amendment Nos.



3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.18

LCO 3.4.18
AND

Steam Generator (SG) Tube Integrity

SG tube integﬁty shall be maintained.

SG Tube Integrity
3.4.18

All SG tubes satisfying the tube plugging criteria shall be plugged in

accordance with the Steam Generator Program.

APPLICABILITY:

ACTIONS

MODES 1, 2, 3, and 4.

NOTE

Separate Condition entry is allowed for each SG tube.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more SG tubes A1l Verify tube integrity of the 7 days
satisfying the tube affected tube(s) is
plugging criteria and not maintained until the next
plugged in accordance refueling outage or SG
with the Steam tube inspection.
Generator Program.
AND
A2 Plug the affected tube(s) in | Prior to entering
accordance with the Steam | MODE 4 following the
Generator Program. next refueling outage
or SG tube inspection
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition Anot | AND
met. .
: B.2 Be in MODE 5. 36 hours
OR
SG tube integrity not
maintained.
McGuire Units 1 and 2 3.4.18-1 Amendment Nos.



SG Tube Integrity

34.18
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.4.18.1 Verify SG tube integrity in accordance with the in accordance
Steam Generator Program. with the Steam
Generator
Program

SR 3.4.18.2 Verify that each inspected SG tube that satisfies the | Prior to entering
tube plugging criteria is plugged in accordance with | MODE 4 following |
the Steam Generator Program. a SG tube

inspection

McGuire Units 1 and 2 3.4.18-2 Amendment Nos.
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5.5 Programs and Manuals (continued)

5.5.8 Inservice Testing Progra

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

a. Testing frequencies applicable to the ASME Code for Operation and
Maintenance of Nuclear Power Plants (ASME OM Code) and applicable
Addenda as follows:

ASME OM Code and applicable Required Frequencies for

Addenda terminology for performing inservice testing
inservice testing activities 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 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 SR 3.0.2 are applicable to the above required
Frequencies and to other normal and accelerated Frequencies specified
as 2 years or less in the Inservice Testing Program for performing
inservice testing activities;

c. The provisions of SR 3.0.3 are applicable to inservice testing activities;
- and .
d. Nothing in the ASME Boiler OM Code shall be construed to supersede the
requirements of any TS..
5.5.9 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:

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.

(continued)
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5.5 _Programs and Manuals (continued)

5.5.9 Steam Generator (SG) Program (continued)

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), all anticipated
transients included in the design specification, and design basis accidents. This
includes retaining a safety factor of 3.0 against burst under nomal 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 notto
exceed 0.27 gallons per minute total.

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

c. Provisions for SG tube plugging 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 plugging 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. A degradation
assessment shall be performed to determine the type and location of flaws to which the

- tubes may be susceptible and, based on this assessment, to determme which inspection
methods need to be employed and at what Iocat:ons

(continued)
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5.5 Programs and Manuals (continued)

559 Steam Generator (SG) Program (continued)

e.

1.

‘potential for a type of degradation to occur at a location not previously inspected with

-a) After the first refueling outage following SG installation, inspect 100% of the

inspect 100% of the tubes in each SG during the first refueling outage following SG
installation.

After the first refueling outage following SG installation, inspect each SG at least
every 72 effective full power months or at least every third refueling outage
(whichever resuits in more frequent inspections). In.addition, the minimum number of
tubes inspected at each scheduled inspection shall be the number of tubes in all SGs
divided by the number of SG inspection outages scheduled in each inspection period
as defined in a, b, ¢, and d below. If a degradation assessment indicates the

a technique capable of detecting this type of degradation at this location and that may
satisty the applicable tube plugging criteria, the minimum number of locations
inspected with such a capable inspection technique during the remainder of the
inspection period may be prorated. The fraction of locations to be inspected for this
potential type of degradation at this location at the end of the inspection period shall
be no less than the ratio of the number of times the SG is scheduled to be inspected
in the inspection period after the determination that a new form of degradation could
potentially be occurring at this location divided by the total number of times the SG is
scheduled to be inspected in the inspection period. Each inspection period defined
below may be extended up to 3 effective full power months to include a SG
inspection outage in an inspection period and the subsequent inspection period
begins at the conclusion of the included SG inspection outage.

tubes during the next 144 effective full power months. This constitutes the first
inspection period;

b) During the next 120 effective full power months, inspect 100% of the tubes.
This constitutes the second inspections period;

¢) During the next 96 effective full power months, inspect 100% of the tubes. This
constitutes the third inspection period; and

d) During the remaining life of the SGs, inspect 100% of the tubes every 72
effective full power months. This constitutes the fourth and subsequent

inspection periods.

If crack indications are found in any SG tube, then the next inspection for each

affected and potentially affected SG for the degradation mechanism that caused the |
crack indication shall not exceed 24 effective full power months or one refueling

outage (whichever results in more frequent inspections). If definitive information,

such as from examination of a pulled tube, diagnostic non-destructive testing, or
engineering evaluation indicates that a crack-like indication is not associated with a
crack(s), then the indication need not be treated as a crack.

Provisions for monitoring operational primary to secondary LEAKAGE.

(continued)
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5.6 Reporting Requirements

56.8 - " Steam Generator Tube In i
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, Steam Generator (SG) Program. The report shall include:
a. The scope of inspections performed on each SG,
b. Degradation mechanisms found,

¢.  Nondestructive examination techniques utilized for each degradation
mechanism,

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

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

f.  The number and percentage of tubes plugged to date, and the
effective plugging percentage in each steam generator, and

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

(continued)
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SG Tube Integrity
34.16
3.4. REACTOR COOLANT SYSTEM (RCS)
. '3.4.16 Steam Generator (SG) Tube Integrity
LCO 3.4.16 SG Tube integrity shall be maintained.
AND
All SG tubes satisfying the tube plugging criteria shall be plugged 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 ormore SGtubes | A.1 Verify tube integrity of | 7 days
satisfying the tube the affected tube(s) is
plugging criteria and not maintained until the l
plugged in accordance next refueling outage or
with the Steam 8G tube inspection.
Generator Program.

A2 Plug the affected Prior to entering MODE 4
tube(s) in accordance | following the next
with the Steam refueling outage or SG
Generator Program. tube inspection

B. Required Action and B.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A not | AND

met. OE
B.2 Be in MO 5. 38 hours
OR

SG tube integrity not
maintained.

OCONEE UNITS 1,2, &3 3.4.16-1 Amendment Nos. XXX, XXX, & XXX |



SG Tube. Integrity

Program.

QCONEE UNITS 1,2, &3

34.16-2

3.4.16
' SURVEILLANCE REQUIREMENTS
' ' SURVEILLANCE FREQUENCY

SR 3.4.16.1 Verify SG tube integrity in accordance with in accordance with the
the Steam Generator Program. Steam Generator Program

SR 34.16.2 Verify that each inspected SG tube that Prior to entering MODE 4
satisfies the tube plugging criteria is plugged | following an SG tube |
in accordance with the Steam Generator inspection

- Amendment Nos. XXX, XXX, & XXX |
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5.5 _ Programs and Manuals
559 Insetvice Testing Program (continued)

ASME Boiler and Pressure
Vessel Code and
applicable Addenda - :
terminology for Required Frequencies
inservice testing for performing inservice
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

avery 6 months At least once per 184 days
Every 9 months At least once per 276 days
Yearly or annually Al least once per 366 days
Biennially or every e

2 years ~ . Atleast once per 731 days

b. The provisions of SR 3.0.2 are applicable to the above required
Frequencies for performing inservice testing activities;

c. The provisions of SR 3.0.3 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 TS.

5.5.10 Steam Generator (SG) Program

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

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.

OCONEE UNITS 1,2,&3 5.0-13 Amendment Nos. XXX, XXX, & XXX |
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5.5 _ Programs and Manuals

5.5.10 Steam Generator (SG) Program (continued)

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), alt 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 rupturs, 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 150 gallons
per day per SG.

3. The operational LEAKAGE performance criterion is speciﬂad in
LCO 3.4.13, “RCS Operational LEAKAGE.”

c. Provisions for SG tube plugging 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 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 fube outlet, and that may satisfy the - :
applicable tube plugging criteria. The tube-to-tubesheet weld is not part of l
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

OCONEE UNITS 1,2, &3 5.0-14 Amendment Nos. XXX, XXX, & XXX |
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Programs and Manuals

5.5.10

Steam Generator (SG) Program (continued)

such as to ensure that SG tube integrity is maintained until the next SG
inspection. A degradation assessment shall be performed to determine the
type and location of flaws to which the tubes may be susceptible and, based
on this assessmemnt, 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 installation.

2. After the first refueling outage following SG installation, inspect each SG
at least every 72 effective full power months, or at least every third
refueling outage (whichever results in more frequent inspections). In
addition, the minimum number of tubes inspected at each scheduled
inspection shall be the number of tubes in all SGs divided by the number
of SG inspection outages scheduled in each inspection period as defined
in a, b, ¢ and d below.

it a degradation assessment indicates the potential for a type of
degradation to occur at a location not previously inspected with a
technique capable of detecting this type of degradation at this location
and that may satisfy the applicable tube plugging criteria, the minimum
number of locations inspected with such a capable inspection technique
during the remainder of the inspection period may be prorated. The
fraction of locations to be inspected for this potential type of degradation
at this location at the end of the inspection period shall be no less than
the ratio of the number of times the SG is scheduled to be inspected in
the inspection period after the determination that a new form of
degradation could potentially be occurring at this location divided by the
total number of times the SG is scheduled to be inspected in the
inspection period.

Each ingpection period defined below may be extended up to 3 effective
full power months to include a SG inspection outage in an inspection
period and the subsequent inspection period begins at the conclusion of
the included SG inspection outage.

a) After the first refueling outage following SG installation, inspect
100% of the tubes during the next 144 effective full power months.
This constitutes the first inspection period;

b) During the next 120 effective full power months, inspect 100% of
the tubes. This constitutes the second inspection period;

¢) During the next 86 effective full power months, inspect 100% of
the tubes. This constitutes the third inspection period; and

d) During the remaining life of the SGs, inspect 100% of the tubes
avery 72 effective full power months. This constitutes the fourth
and subsequent inspection periods.
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5.5.10 Steam Generator (SG) Program (continued)

3. H crack indications are found in any SG tube, then the next inspection for
each affected and potentially affected SG for the degradation mechanism
that caused the crack indication shall not exceed 24 effective full power
months or one refueling outage (whichever results in more frequent
inspections). 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.

55.11 Secondary Water Chemistry

This program provides controls for monitonng saodndary water chemistry to
inhibit SG tube degradation. The program shall include:

a. Identification of a sampling schedule for the critical variables and control
points for these variables;

b. Identification of the procedures used to measure the values of the critical
variables;

c. ldentiﬂcatron of process sampling points;
d. Prooedures for the recording and management of data

e. Procedures defining corrective actions for all off control point chemistry
conditions; and '

f. A procedure identifymg the authonty responsible for the interpretation of

the data and the sequence and timing of administrative events, which is
required to initiate corrective action.

5.5.12

A program shall be established to implement the following required testing of
filter ventilation systems at the frequencies specified in Regulatory Guide 1.52,
Revision 2, except that the testing specified at a frequency of 18 months is
required at a frequency of 24 months.
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5.5.12 Yentilation Filter Tegting Program (VFTP) (continued)

The VFTP is appficable to the Control Room Ventllation System (CRVS) Booster
Fan Trains and the Spent Fuel Pool Ventilation System (SFPVS)

a. Demonstrate, for the CRVS Booster Fan Trains, that a DOP test of the-
: HEPA filters shows 2 89.5% removal when tested in accordance with ANSI
N510-1975 at the system design flow rate + 10%.

b. Demonstrate, for the chvs Booster Fan Trains, that a halogenated
hydrocarbon test of the carbon adsorber shows > 99% removal when
tested in accordance with ANSI N510-1875 at the system design flow rate
+ 10%.

c. Demonstrate, for the CRVS Booster Fan Trains and SFPVS, thata
laboratory test of a sample of the carbon adsorber shows > 97.5% and
90% radioactive methyl lodide removal when tested in accordance with
ASTM D3803-1989 (30°C, 95% RH), respectively.

d.  Demonstrate, for the CRVS Booster Fan Trains, that the pressure drop
. across the pre-filter is < 1 in. of water and the pressure drop across the
HEPA filters is < 2 in. of water at the system design flow rate + 10%.

o. Demonstrate, for the SFPVS, that a dioctyl phthalate (DOP) test of the high
; efficiency particulate air (HEPA) filters shows 2 99% removal when tested
in accordance with ANSI N510-1975 at the system design flow rate + 10%.

f.  Demonstrate, for the SFPVS, that a halogenated hydrocarbon test of the
carbon adsorber shows 2 99% removal when tested in accordance with
ANSI N510-1975 at the system design flow rate + 10%.

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the VFTP test
frequencies.

55.13

This program provides controls for potentially explosive gas mixtures contained
in the waste gas holdup tanks and the quantity of radioactivity contained in waste
gas holdup tanks, and the quantity of radioactivity contained in unprotected
outdoor liquid storage tanks. The gaseous radioactivity quantities shall be
determined. The liquid radwaste quantities shall be determined by analyzing a
representative sample of the tank's contents at least once per 7 days when
radioactive materials are being added to the tank.
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5.6 Reporting Requirements
5.6.7 Tendon Surveillance Report

Any abnormal degradation of the containment structure detected during the tests
required by the Pre-stressed Concrete Containment Tendon Surveillance
Program shail be reported to the NRC within 30 days. The report shall include a
description of the tendon condition, the condition of the concrete (espscially at
tendon anchorages), the inspection procedures, the tolerances on cracking, and
the corrective action taken.

5.6.8

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

a. The scope of inspections performed on each SG,

b. Degradation mechanisms found,

¢.  Nondestructive exarmnation 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 inspection outage for each
degradation mechanism,

f. The number and percentage of tubes plugged to date, and the effective
plugging percentage in each steam generator, and

g. The results of condition momtonng including the results of tube pulls and
in-situ testing.
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BASES

SG:-Tube integrity.
B34.18°

APPLICABLE SAFETY ANALYSES (continued)

and the main steam code safety valves until such time as the
closure of these valves can be credited .

For other design basis accsdents such as main steam Ime break
rod ejection accident, reactor coolant pump locked rotor accident,
and uncontrolled rod withdrawal accident, the tubes are assumed
to retain their structural integrity (i.e., they are assumed not to
rupture) The LEAKAGE is aeeumed to be inmally at the limit
givenin LCO 3.4.13.

The three SG performance criteria and the limits rncluded in LCO
3.4.16, "RCS Specific Activity," for DOSE EQUIVALENT I-131 in
primary coolant, and in LCO 3.7.17, "Secondary Specific Activity,"
for DOSE EQUIVALENT I-131.in secondary coolant, ensure the
plant is operated within its analyzed condition. The dose
consequences resulting from the most limiting design basis
accident are within the limits defined in GDC 19 (Ref. 2), 10 CFR
50.67 (Ref. 4), and Reguiatory Guide 1.183 (Ref. 3).

SG Tube Integrity satisfies Criterion 2 of 10 CFR 50.36(c)(2)(i).

LCO

0 IUJJM

The LCO requires that SG tube integrity be maintained. The LCO
also requires that all 53 tubes that satisty the)gepair criteria be -
plugged in accordance with the Steam Generator Program.

During a SG inspection, any inspected tube that satisfies the

sam Generator Program repais criteria is removed from service
by plugging. It atube was defermined to satisfy thd repair criteria
but was not plugged the Iube mey strll have tube mtegmy

In the context o! this Specmcauon. a sG tube is deﬂned 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 oonsidered part ef the tube.

A SG tube has tube rntegnty when it satlsﬂes the SG performance
criteria. The SG performance criteria are defined.in Specification.
5.5.9, "Steam Generator (SG) Program,” and describe acceptable
SG tube performance. The;Steam Generator Program also .
provides the evaluation procesa for determming conformance with
theSGperformancecriteda T ,

Catawba Units- 1 and'2 B.3.4.18-3. Reévision No.-+—
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SG Tube Integrity
B3.4.18

LCO (continued)

this amount would not propagate to a SG tube rupture under the
stress conditions of a loss of coolant accident or a main steam line
break. if this amount of LEAKAGE is due to more than one crack,
the cracks are very smafl, and the above assumptron is
conservative.

APPLICABILITY

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

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

ACTIONS

The ACTIONS are modified by a Note clarifying that the
Conditions may be entered indapendently 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 atlow for continued operation, and
subsequent affected SG tubes are govemed by subsequent
Condition entry and application of associated Required Actions.

Condition A applies if R is discovered that one or more SG tubes
axamined in an inservice inspection satisfy the tub it criteria
but were not plugged in accordance with the Steam Generator
Program as requrrad by SR 3.4.18.2. An evaluation of SG tube
integrity of the affected tube(s) must be made. SG tube integrity is
based on meeting the SG erformanoe critena described in the
Steam Generator Program. The : i
SG tube degradation that allow for ﬂaw growth between
inspections while still providing assurance that the SG
pedormance criteria will continue to be met. In order to determine
if a SG tubae 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 SG tube
inspection. The tube integrity determination is based on the -
estimated condition of the tube at the time the situationis -
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.

Catawba Units 1 and 2 B 3.4.18-5 Revision No.6—
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SG Tube Integrity
B34.18

ACTIONS (continued)

A Completion Time of 7 days is sufficient to complete the
evaluation while minimizing the risk of ptant operation wnth 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 outage provided the inspection interval continues to
be supported by an operational assessment that reflects the
affected tubes. However, the affected tube(s) must be plugged
prior to entering MODE 4 following the next refueling outage or
SG tube inspection. This Completion Time is acceptabie since
operation until the next inspection is supported by the cperat:onat
assessment

if the Ftequired Actions and associated Cotnptetton 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 eﬂowed Completion Times are reasoneble. 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

SB 34.18.1 ,

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

inspection is appropnate and consistent with accepted industry
practices

During SG lnspactions a condmon monttonng assessment of the
SG tubes is psrfonned 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 cntena have been met for the previous operating
period. -

Catawba Units 1 and 2 B 3.4.18-6 Revision No. 0



SG Tube Integrity:
B 3.4.18

BASES

- SURVEILLANCE REQUIREMENTS (continued)
The Steam Generator Program determines the scope of the

' inspection and the methods used to determine whether the tubes
) “contain flaws satisfying the tubgzepair criteria. Inspection scope -
* - (i.e., which tubes or areas of tubing within the SG aretobe - :
inspected) is a function of existing and potential degradation

locations. The Steam Generator Program also specifies the
inspection methods to be used to find potential degradation.
Inspection methods are a function of degradation morphology,
non-destructive examination (NDE) technique capabilities, and
inspection locations. -
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The Steam Generator Program defines the Frequency of SR -
3.4.18.1. The Frequency is determined in part by the operational -
assessment and other limits in the Steam Generator Examination
Guidslines (Ref. 7). 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 critéria will
be met between scheduled inspew
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During a SG inspection, any inspected tube that satisfies the

eam Generator Programgepair criteria is removed from service
by plugging. The tube criteria delineated in Specification

5.9 are mie| 0 ensure that tubes accepted for continued

service satisfy the SG performance criteria with allowance for
ervor in the flaw size measurement and for future flaw growth. In
addition, the tube ciiteria, in conjunction with other elements
eam Generator Program, ensure that the SG performance
criteria will continue to be met until the next ingpection of the
subject tube(s). Ref. 1 and Ref. 7 provide guidance for performing -
operational assessments to verify that the tubes remainingin
service will continue to meet the SG performance criteria.

The Frequency of prior to entering MODE 4 following a SGtube’' -

inspection ensures that the Surveillance has been completed and -

 all tubes satisfying the repair criteria are plugged priorto

-subjecting the SG tubes to significant primary to secondary -
pressure differential. ot P
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SG Tube Integrity
B3.4.18

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 main steam isolation valve - -
closgg and cooldown via the SG safety valves or blowdown through the
SG PORVs.

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 primary to secondary leakage from any one SG
of 135 gallons per day and 389 galions per day total from all SGs. 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 (Ret. 3) or
the NRC approved Iicansing-basls (e.g., a smali fraction of these limits).

Steam genarator tube mtegrity satisﬁes Critenon 2 of 10 CFR
50. 36(c)(2)(ii) .

LCco

The LCO requlres that SG tube mtegrity be mamtained The LCO also
uires that all SG tubes that satisfy tharepair criteria be plugged in
accordance with the Steam Generator Program.

During an SG:inspection, any inspected tube that satisfies the Steam
Generator Program criteria Is removed from service by plugging. if
a tube was determined to satisfy the criteria but was not plugged,

tube maﬂlﬁiave tube Tntegs

Intheoonte)aofmisSmclﬁcaﬂon aSGtube isdeﬂnedastheentire
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 ouﬂet.
The tube~to-tubesheet weId us not eonmdered pant of the tube." s

A SG tube has tube integrity when it satisﬁes the SG perfomanoe cnteria
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 pmcess for
determlning oonformance with the SG performance cnteria

L U
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SG Tube Integrity
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LCO (continued)

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 135 gallons per day and 389 galions per day total through all SGs.
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 chalienging 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;, resuiting in lower stresses and reduced

ACTIONS

potential for LEAKAGE. .

The ACTIONS are modified by a Note clarifying that the Conditions may
be entered independently for each SG tube. This is acceptable because
the Requirad 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 govemed by -
subsequent Condition entry and application of associated Required ~
Actions. -~ -

Condition A applies if it is discovered that one or more SG tubes

examined in an inservice in ion satisfy the t if criteria but
were not piugged in accordance with the Steam rator Program as

required by SR 3.4.16.2. 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

providing assurance that the SG performance criteria will continue to be
met. In order to determine if a SG tube that should have been plugged
has tube integrity, an evaluation must be completed that demonstrates
that the SG performance criteria will continue to be met until the next
refueling outage or SG tube inspection, which ever is shorter. The tube
integrity determination is based on the estimated condition of the tube at
the time the situation is discovered and the estimated growth of the
degradation prior to the next SG tube inspection. If it is determined that
tube integrity is not being maintained, Condition B applies.
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Actions (continued)

A Completion Time of 7 days is sufficient to complete the evaluation while
minimizing the risk of plant operat!on wnh a SG tube that may not have

tube mtegmy

If the evaluatmn determines that the affected tube(s) have tube mtegnty,
Required Action A.2 aflows plant operation to continue until the next
refusling outage or SG inspection provided the inspection interval
continues to be supported by an operational assessment that reflects the
affected tubes. However, the affected tube(s) must be plugged prior to
entering MODE 4 following the next refueling outage or SG inspection.
This Completion Time is acceptable since operation until the naxl
inspection is suppoﬂed by the operational assessment.

BlandB2

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

i’he ‘atiowed Complaﬂoﬁ i‘iines are reasonable, based on operatihg
experience, to reach the desired plant conditions from full power
conditions: in an orderly manner and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

’.-"

$8.34.18.1

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

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 perfomanoe oritem have
been met for the previous operatmg period :

McGuire Units 1 and 2 B 3.4.18-5 Revision No. 86




SG Tube Integrity .
B3.4.18 .

BASES
SURVEILLANCE REQUIREMENTS (continued)

The Steam Generator Program determines the scope of the inspectron
and the methods used to determine whether the tubes contain flaws
criteria. - Inspection scope (i.e., which tubes or
ng within the SG are to be inspected) is a functron of existing
and potential degradation locations. The Steam Generator Program aiso
specifies the inspection methods to be used to find potential degradation.
Inspection methods are a function of degradation morphology, non- -
destructive examination (NDE) technique capabrlmas and inspection
locations. :

.{,
f‘Wl‘

The Steam Generator Program deﬁnes the Frequency of SR 3.4.18.1.
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 conceming inspection intervals to provide
added assurance that the SG performance cntena will be met between

scheduled inspections.4
Dunng an-SG rnspectlon, any inspected tube that satisfies the Steam .
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Generator Program criteria is removed from setvice b i
The tube riteria delineated in Specification 5.5.9 are intended to
ensura that tubes accepted for continued service satisfy the SG
performance criteria with allowance for ervor 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
remarmng in service wrll contmue to meet the SG performance criteria.
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TL creck indications arme dound

The Frequency of prior to entenng MODE 4 following a SG inspection
ensures that the Surveillance has been completed and all tubes meeting
the criteria are plugged prior to subjecting the SG tubes to
srgmficant primary to saoondary pressure drfferential
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BASES

APPLICABLE The steam generator tube rupture (SGTR) accident is the limiting design

SAFETY basis event for SG tubes and avoiding an SGTR is the basis for this

ANALYSES 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 cooldown via the main steam
atmosphere dump valves. -

The analysis for design basis accidents and transients other than a SGTR
assume the SG tubes retain thelr structural integrity (i.e., they are
assumed not to rupture.) In these analyses, the steam discharge to the -
atmosphere bounds the primary to secondary LEAKAGE of 150 gallons
per day per SG. 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 Ilcensxng basis (e g.a small
fraction of these limits).

Steam generator tube mtegrity satlsﬁes Criterion 2 of 10 CFR
50. 36(0)(2)(ﬂ)

Lco - The LCO requires that SQ tube integrity be maintained. The LCO also
~requires that all SG tubes that satisfy epair criteria be plugged in
aooordinoe with the?oteam Generator ram.

During an SG inspechon any Inspected tube that satisfies the Steam
criteria is removed from service by plugging. If

ined to sattsij criteria but was not plumed
ve tube mtegmy

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

A SG tube h_astube mtegnty when it satisﬂes tha SG perforrnance criteria.
The SG performance criteria are defined in Specification 5.5.10, “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 critenia. . :

PR

OCONEE UNITS 1,2,& 3 B3.4.16-2 Amendment Nos. 365;-857-&356- |



BASES

SG Tube integrity
B3.4.16

LCO (continued)

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. |f 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
SGtubescanonlybeexperienced in MODE 1, 2, 3, or 4.

RCS conditions are far less chaﬂenging in MODES 5 and 6 than during
MODES 1, 2, 3, and 4. In MODES 5 and 6, primary to secondary .
differential pregsure is low, rosunmg in lower stresses and reduced
potential for LEAKAGE. .. -

ACTIONS

(\mm'

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
:uctbsequem Cmdition entfy and application of associated Requ:red

ions IR

Condiiidn‘Aabﬁﬁééifhis“discove'mdMoneormoreSane.s
examined in an inservice inspection satisfy the riteria but

were not plugged in accordance with the Steam tor Program as
required by SR 3.4.16.2. An evaluation of SG tube integrity of the
aftected tube(s) must be made. Steam generator tube integrity is based
on meeting the SG performance criteria described in the Steam .
Generator Program. The SGsepaircriteria define limits on SG tube -

degradation that allow for flaw growth between inspections while still
providing assurance that the SG performance criteria will continue to be
met. In order to determine if a SG tube that should have been plugged
has tube integrity, an evaluation must be completed that demonstrates
that the SG performance criteria will.continue to be met until the next
refueling outage or SG tube inspection, which ever is shorter. The tube
integrity determination is based on the estimated condition of the tube at
the time the situation is discovered and the estimated growth of the
degradation prior to the next SG tube inspection. If it is determined that
tube integrity is not being maintained, Condition B applies.
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SG Tube Integrity
B 3.4.16

BASES

SURVEILLANCE SB 3.4.16.1 (continued)
REQUIREMENTS
The Steam Generator Program determines the scope of the inspection

; and the methods used to determine whether the tubes contain flaws
[osq satigfying the t ir criteria. Inspection scope (i.e., which tubes or
Jj areas of tubing within the SG are to be inspected) is a function of existing

and potential degradation locations. The Steam Generator Program aiso
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 3.4.16.1.
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 5.5.10 contains
prescriptive requirements conceming inspection intervals to provide
added assurance that the SG performance criteria will be met between
scheduled i%
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re that tubes accepted for continued service satisfy the SG
rformance criteria with allowance for error in the flaw size

surement 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 MODE 4 following a SG inspection
ensures that the Surveillance has been completed and all tubes meeting

the repair criteria are plugged prior to subjecting the SG tubes to
§ gniﬂcam primary to secondary pressure differential.
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