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LICENSE AMENDMENT REQUEST - LAR 12-03567
Application to Revise Technical Specifications to Adopt TSTF-510,
"Revision to Steam Generator Program Inspection Frequencies and
Tube Sample Selection," Using The Consolidated Line ltem
Improvement Process

Pursuant to 10 CFR 50.90, South Carolina Electric & Gas Company (SCE&G), acting
for itself and as an agent for South Carolina Public Service Authority, is herby
submitting the following request for an amendment to the Technical Specifications (TS)

for VCSNS.

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.”

Attachment 1 provides a description and assessment of the proposed changes, the
requested confirmation of applicability, and piant-specific verifications. Attachment 2
provides the existing TS pages marked up to show the proposed changes. Attachment
3 provides revised TS pages.

Approval of the proposed amendment is requested by April 4, 2014 in support of the
next scheduled refueling outage scheduled for April 2014. Once approved, the
amendment shall be implemented within 60 days. There are no new or revised
commitments associated with this proposed change.
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In accordance with 10CFR50.91 a copy of this application is being provided to the
designated South Carolina Official.

The proposed change has been reviewed and approved by both the VCSNS Plant
Safety Review Committee and the VCSNS Nuclear Safety Review Committee.

If you should have any questions, please contact Mr. Bruce L. Thompson at
(803) 931-5042.

| declare under penalty of perjury that the foregoing is true and correct.

/i x%z@%/,é .

Executed On Thomag D). Gatlin
JMG/TDG/bq
Attachments:
1. Description and Assessment
2 Proposed Technical Specification Changes (Mark-Up)
3. Revised Technical Specification Pages
4 List of Regulatory Commitments

cc. K. B. Marsh NRC Resident Inspector
S. A. Byrne S. E. Jenkins
J. B. Archie Paulette Ledbetter
N. S. Carns K. M. Sutton
J. H. Hamilton NSRC
J. W. Williams RTS (CR-12-03567)
W. M. Cherry File (813.20)
V. M. McCree PRSF (RC-13-0047)
E. A. Brown
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VIRGIL C. SUMMER NUCLEAR STATION (VCSNS) Unit 1
DOCKET NO. 50-395
OPERATING LICENSE NO. NPF-12
ATTACHMENT 1

DESCRIPTION AND ASSESSMENT

1.0 DESCRIPTION

The proposed change revises Technical Specification (TS) 3.4.5, "Steam Generator
Tube Integrity," 6.8.4.k, "Steam Generator (SG) Program," and 6.9.1.12, "Steam
Generator Tube Inspection Report." 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 TSTF-510, Revision 2, "Revision to Steam
Generator Program Inspect_ion Frequencies and Tube Sample Selection."

2.0 ASSESSMENT

2.1 Applicability of Published Safety Evaluation

South Carolina Electric & Gas Company (SCE&G) 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 dated October 19, 2011 (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,
SCE&G has concluded that the justifications presented in TSTF-510 and the
Model Safety Evaluation prepared by the Nuclear Regulatory Commission (NRC)
staff is applicable to VCSNS Unit 1 and justify this amendment for incorporation
of the changes to the VCSNS TS.

2.2 Optional Changes and Variations

SCE&G is not proposing any technical variations or deviations from the TS
changes described in TSTF-510, Revision 2, or the applicable parts of the NRC
staff's Model Safety Evaluation. However, SCE&G is proposing the following
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3.0

administrative variations from the TS changes described in TSTF-510,
Revision 2.

The VCSNS Unit 1 TS numbering system is different than the Standard
Technical Specifications (STS) NUREG-1431 Revision 4.0 on which TSTF-510
was based. Specifically, the “Steam Generator (SG) Program” in the VCSNS
Unit 1 TS is numbered 6.8.4.k rather than 5.5.9, the “Steam Generator Tube
Integrity” TS is numbered 3.4.5 rather than 3.4.20, and the “Steam Generator
Tube Inspection Report” is numbered 6.9.1.12 rather than 5.5.9. These
differences are administrative and do not affect the applicability of TSTF-510 to
the VCSNS and the TS numbering scheme.

In addition, within Section 4.0 of TSTF-510 Revision 2, there are three versions
for adjusting the inspection sample based on tube material (one each for 600MA
tubing, 600TT tubing, and 690TT tubing) contain the following statement:

"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 repair criteria, the minimum number of
locations inspected with such a capable inspection technique during the
remainder of the inspection period may be prorated."

This administrative error was identified in a February NRC-TSTF meeting and
documented in a letter from the TSTF to the NRC dated March 28, 2012 (TSTF
letter No. 12-09). The underlined phrase above should state "tube plugging [or
repair] criteria," consistent with the other changes made in TSTF-510-A revision
2. SCE&G is changing the phrase to “tube plugging criteria” as reflected within
this amendment request, Attachment 2 titled "Insert — A." This change is
administrative and should not result in this application being removed from the
Consolidated Line Item Improvement Process (CLIIP).

REGULATORY ANALYSIS

3.1 No Significant Hazards Consideration Determination

SCE&G requests adoption of an approved change to the plant specific Technical
Specifications for VCSNS Unit 1, to revise TS 6.8.4.k, “Steam Generator (SG)
Program,” TS 6.9.1.12, “Steam Generator Tube Inspection Report,” and TS
3.4.5, “Steam Generator Tube Integrity,” to address inspection periods and other
administrative changes and clarifications.

As required by 10 CFR 50.91(a), an analysis of the issue of no significant
hazards consideration is presented below:
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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 will not cause the consequences of a
SGTR to exceed those assumptions. The proposed change to reporting
requirements and clarifications of the existing requirements have no affect
on the probability or consequences of SGTR.

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 SG 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.
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4.0

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 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 or the tube. The proposed change does not
affect tube design of 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.

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

Based on the above, SCE&G 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.

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, (ii) a significant change in the types or significant increase in the
amounts of any effluent that may be released offsite, or (iii) a significant increase
in individual or cumulative occupational radiation exposure. Accordingly, the
proposed change meets the eligibility criterion for categorical exclusion set forth
in 10 CFR 51.22(c)(9). Therefore, 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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VIRGIL C. SUMMER NUCLEAR STATION (VCSNS) Unit 1

DOCKET NO. 50-395
OPERATING LICENSE NO. NPF-12

ATTACHMENT 2

PROPOSED TECHNICAL SPECIFICATION CHANGES (MARK-UP)

SCE&G - EXPLANATION OF CHANGES

Page % Description of Change Reason for Change
3/4 4-11 3/4.4.5 Replace repair with plugging TSTF-510 Revision 2
6-12d 6.8.4.k Replace repair with plugging TSTF-510 Revision 2
6-12¢ 684k | hoplace repairwith plugging and TSTF-510 Revision 2
6-12f 6.8.4.k Updated inspection frequency TSTF-510 Revision 2
6-12g 6.8.4.k Repagination TSTF-510 Revision 2
6-12h 6.8.4.k Repagination TSTF-510 Revision 2
6-16b 6.9.1.12 Reporting requirements change TSTF-510 Revision 2
B 3/4 4-3a Bases Replace repair with plugging TSTF-510 Revision 2
B 3/4 4-3c Bases Replace repair with plugging TSTF-510 Revision 2
B 3/4 4-3d Bases Replace repair with plugging TSTF-510 Revision 2
B 3/4 4-3e Bases Replace repair with plugging TSTF-510 Revision 2
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3.4.5 Steam generator tube integrity shall be maintained.

plugging
AND / /V

All steam generator tubes satislying the tube repair criteria shall be plugged in
accordance with the Steam Generator Program.

APPLICABILITY: MODES 1,2, 3and 4.
ACTION:
The ACTIONS may be entered separately for each steam generator tube. plugging

a. With one or more steam generator tubes satisfying the tube sepeir criteria and not /”
plugged in accordance with the Steam Generator Program,

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

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

b. With steam generator tube integrity not maintained, be in HOT STANDBY within 6 7
hours and in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE REQUIREMENTS

4451 Verlfy steam generator tube integrity in accordance with the Steam Generator

Program. / plugging

4452 Vommmmmmmmmnmmmmwmmmis
plugged in accordance with the Steam Generator Program prior to entering HOT SHUTDOWN
following a steam generator tube inspection.

SUMMER - UNIT 1 34 4-11 Amendment No.~79
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This program provides a means for processing changes to the Bases of these
Technical Specifications.

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

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

a) Achange in the TS incorporated in the license or

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

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

4. Proposed changes that meet the criteria of Specification 6.8.4.1.2.b above shall
be reviewed and approved prior to implementation. Changes to the Bases
implemented without prior NRC approval shall be provided to the NRC on a
frequency consistent with 10 CFR 50.71(e).

This program shall provide for the inspection of eacH reactor coolant pump fiywheel
per the recommendations of Regulatory Position C.4.b of Regulatory Guide 1.14,
Revision 1, August 1975.

In lieu of Positions C.4.b(1) and C.4.b(2), a qualified in-place UT examination over
the volume from the inner bore of the flywheel to the circle one-half of the outer
radius or a surface examination (MT and/or PT) of exposed surfaces of the removed
flywheels may be conducted at 20 year intervals.

Steam Generator Program /

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

Program shall include the following provisions:

1. Provisions for condition monitoring assessments. Condition monitoring 7
assessment means an evaluation of the "as found” condition of the tubing with
respect to the performance criteria for structural integrity and accident induced
leakage. The "as found® condition refers to the condition of the tubing during a
86 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 dmmnseuummm
mplmedbwﬁmmmpoﬂommmmmmm

SUMMER - UNIT 1 6-12d - Amendment No. 178~ - -
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2. Performance criteria for SG tube integrity. Steam generator tube integrity shall |/
be maintained by meeting the performance criteria for tube structural integrity, <
accident induced leakage, and operational leakage.

a) Structural integrity performance criterion. All inservice SG tubes shall
retain structural integrity over the full range of normal operating
(includisgmnup opomonhmcpomrnnoo HOT STANDBY, and

mdmbuducddm mmmrammamwuao
(3deltaP) against burst under normal steady state full power operation
primary-to-secondary pressure differential and a safety factor of 1.4
WMW»MWMWM&M
pressure differentials. Apart from the above requirements, additional
mmwmmmmm 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, s

b) 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. Accident induced leakage is not to
exceed 1 gpm per SG.

Cooldown), all anticipated
transients included in the
design specifications,

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

3. Provisions for SG tube repeirciiteria. Tubes found by inservice inspection 10
contain flaws with a depth equal to or exceeding 40% of the nominal tube wall
thickness shall be plugged.

4. Provisions for SG tube inspections. Periodic SG tube inspections shall be
performed. The number and portions of the tubes inspected and methods of
luaain inspection shall be performed with the objective of detecting flaws of any type
Piugging Ne g, mmmmmummwmqmtm be present
the length of the tube, from tube-to-tubesheet weld at the tube inlet to the /
tubesheet weld at the tube outlet, and that may satisfy the applicable /
tube criteria. The tube-to-tubesheet weld is not part of the tube. In
addition to meeting the requirements of 4.a, 4.b, and 4.¢ 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. AR

WMD‘M”WMWN
A S

degradation assessment

SUMMER - UNIT 1 6-12¢ Amendment No..m
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ADMINISTRATIVE CONTROLS }
location of flaws to which the tubas may be susceptible and, based on this
e assessment, to determine which inspection methods need to be employed and
- € at what locations, ,
S e a) Inspect 100% of the tubes in each SG during the first refueling outage [ :
- g following SGreplecement: - < installation.
O =
B ® b) : ;
L e thotsater 60-offestive-tull power mentheThe-first-soquentiohposiod-shall—
© 0 se-considercdte-beginafertne-firstinservice-inapastiorrafthe-BGarln—m-
additionr-irepoct-50M-afthe-tubes-bpthereneling-culBga-nearastihg = "
24 Insert - A
Poarectihe-gnd-chihe-pered—ie-SC-ohallkeperale-formera-than-FBmommms

c indications are found in any SG tube, then the next inspection for
SG for the degradation mechanism that caused the crack indication
shall not exceed 24 effective full power months or one

, refueling outage
If definitive information, such as from examination of &
/mmmmuwmm
indicates that a crack-like indication is not associated with a crack(s), then
the indication need not be treated as a crack.

5. Provisions for monitoring operational primary-to-secondary leakage.

I Ventilation Filter Testing Program (VFTP)

A program shall be established to implement the following required testing of
Engineered Safety Feature (ESF) fiiter ventilation systems at the frequencies
specified in accordance with Regulatory Guide 1.52, Revision 2, and ASME N510-
1989.

" 1. Demonstrate for each of the ESF systems that an inplace test of the high
efficiency particulate air (HEPA) fillers shows a penetration and system bypass
< 0.05% when tested in accordance with Regulatory Guide 1.52, Revision 2, and
ASME N510-1989 at the system flowrate specified below £ 10%.

ESF Ventilation System Flowrate

Control Room Emergency Fiitration System 21,270 SCFM /{/
Reactor Building Cooling Units 60,270 ACFM

(whichever results in more
frequent inspections).

SUMMER - UNIT 1 6-12f Amendment No. #83-
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Insert — A

b) 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 1), 2), 3), and 4) 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.

1) 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;

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

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

4) 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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For Repagination Purposes Only

ADMINISTRATIVE CONTROLS

2. Demonstrate for each of the ESF systems that an inplace test of the charcoal
adsorber shows a panetration and system bypass < 0.05% when tested in
accordance with Regulatory Guide 1.52, Revision 2, and ASME N510-1989 at
the system flowrate specified below £ 10%.

ESFch_latbnSyum Flowrate

Control Room Emergency Filtration System 21,270 SCFM /l/
3. Demonstrate for each of the ESF systems that a laboratory test of a sample of

the charcoal adsorber, when obtained as described in Regulatory Guide 1.52,

Revision 2, shows the methyl iodide penetration less than the value specified

below when tested in accordance with ASTM D3803-1989 at a temperature of

30°C (86°F) and the relative humidity specified below.

ESF Ventilation System Penetration RH  Face Velocity (fps)

Control Room <25%  70% 0.667 A
4. - Demonstrate for each of the ESF systems that the pressure drop across the

combined HEPA filters, the prefilters, and the charcoal adsorbers is less than

the value specified below when tested in accordance with Regulatory Guide

1.52, Revision 2, NA&ENSW1MINWWQWM
£ 10%.

ESF Ventilation System Delta P Flowrate

Control Room <6in. WG. 21,270 SCFM
Reactor Building Cooling Units <3in. W.G. 60,270 ACFM

_ The provisions of SR 4.0.2 and SR 4.0.3 are applicable to the VF TP test frequencies.

A Control Room Envelope (CRE) Habitability Program shall be established and
implemented to ensure that CRE habitability is maintained such that, with an
OPERABLE Control Room Emergency Fillration System (CREFS), CRE occupants
can control the reactor safely under normal conditions and maintain it in a safe -
condition following a radiological event, hazardous chemical release, or a smoke
challenge. The program shall ensure that adequate radiation protection Is provided to

i personnel receiving exposures i
body or its equivalent to any part of the body for the duration of the accident. The
- program shall include the following elements:

SUMMER - UNIT 1 6-12g Amendment No. +8d-
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For Repagination Purposes Only

RATIVE CONTROLS

The definition of the CRE and the CRE boundary.

Requirements for maintaining the CRE boundary In its design condition including
configuration control and preventive maintenance.

Requirements for (i) determining the unfiltered air inleakage past the CRE
boundary into the CRE in accordance with the testing methods and at the
Frequencies specified in Sections C.1 and C.2 of Regulatory Guide 1.197,
"Demonstrating Control Room Envelope Integrity at Nuclear Power Reactors,”
Revision 0, May 2003, and (ii) assessing CRE habitability at the Frequencies
specified in Sections C.1 and C.2 of Regulatory Guide 1.197, Revision 0.

Measurement, at designated locations, of the CRE pressure relative to al!
external areas adjacent to the CRE boundary during the pressurization mode of
operation by one train of the CREFS, operating at the flow rate required by the
Ventilation Filter Testing Program (VFTP), al a Frequency of 36 months on a
STAGGERED TEST BASIS such that one train is tested every 18 months. The
results shall be trended and used as part of the 18 month assessment of the
CRE boundary.

The quantitative limits on unfittered air inleakage into the CRE. These limits
shall be stated in a manner to allow direct comparison to the unfiltered air
inleakage measured by the testing described in paragraph 6.8.4.m.3. The
unfiltered air inleakage limit for radiological challenges is the inleakage flow rate
assumed in the licensing basis analyses of DBA consequences. Unfittered air
inleakage limits for hazardous chemicals must ensure that exposure of CRE
occupants to these hazards will be within the assumptions in the licensing basis.

The provisions of SR 4.0.2 are applicable to the Frequencies for assessing CRE
habitability, determining CRE unfiltered inleakage, and measuring CRE pressure
and assessing the CRE boundary as required by paragraphs 6.8.4.m.3 and
6.8.4.m.4, respectively.

7

7

SUMMER - UNIT 1 6-12h Amendment No. 486~
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6.9.1.12 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 6.8.4.k. The
report shall include: :

a. The scope of inspections performed on each SG,

b. #utve dbgradation mechanisms found,

¢.  Nondestructive examination techniques utilized for each degradation mechanism,

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

L]

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

TPl Fetabnumber-ang-pereentage-ehlubea-pluggedts-daterand

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

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

A 4

SUMMER - UNIT 1 6-16b Amendment NO. ¢3g-
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For Information Only
REACTOR COOLANT SYSTEM No Changes Required

BASES
3445 STEAM GENERATOR TUBE INTEGRITY
Background

Steamgenerabr(SG)mbesaremnudamew hnwaledhxbesl!ﬂcany

coolant through the pmmy-ﬁo—seom@( changers. The SG tubes

Mveammberof tubasare part of the
readoreoclantprmbmnda’y(RCPB)and as such, are on to maintain the

primary system’s pressure and inventory. The SG tubes isolate the radioactive fission
pmductsmtheprmyeoolamfmmmesecondarysystem In addition, as part of the
RCPB, the SG tubes are unique in that they act as the heat transfer surface between
Hmmnayandwcondarysystomsbmmveheatfmmm system. This
SpecfﬁcahonaddmssesovﬂyﬂwRC?BnMgmyﬁmclnnoftheSG TheSGhem
removal function is addressed by LCO 3.4.1.1, “Reactot()oolmtSystem
Coolant Loops and Coolant Circulation, Startup and Power Operation,” LCO 3.4.1.2,
‘Reador(:oolamSysmm Hot Standby,” LCO 3.4.1.3, “Reactor Coolant System, Hot
Shutdown,” and LCO 3.4.1.4.1, “Reactor Coolant System, Cold Shutdown-Loops
Filled.”

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

SG tubing is subject to a variety of degradation mechanisms. SG tubes may
ience tube related to corrosion such as pitting,
experi dega‘a?da(m ng,W waslag: ng

phenomena such as denting and wear. These mechanisms can impair
tube integrnity if they are not managed effectively. SG performance criteria are
used to manage SG tube degradation.

SMcahmGBAk.‘S&anGamabrPrw,‘wﬁgﬂm_tammbe

are met. There are three SG performance criteria: structural integrity, accident induced
leakage, and operational leakage. TheSGpedormecmemamdesmbedm
Specification 6.8.4 k. Meeting the SG performance criteria provides reasonable
assurance of maintaining tube integrity at normal and accident conditions.

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

SUMMER - UNIT 1 B3/44-3 Amendment No. 355459,
96,149,166, BRN-07-001
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REACTOR COOLANT SYSTEM

BASES

STEAM GENERATOR TUBE INTEGRITY (Confinued

e (SGTR) accident is the limiting design basis event
forSGtubesandgavmdmgaSG m(ebasasforﬂ'nsSpecaﬁwhm accident
analysis for a SGTR event accounts for a bounding primary-to-secondary leakage rate
equdw1gmaﬁﬂwbakagermasmhdvr:r%\adoub§&endednmmo?g:m@e
tube. Contaminated fluid in a ruptured steam generator is only briefly released to the
atmosphere as steam via the main steam safety valves. To maximize its contribution to
the dose releases, the entire 1 gpm primary-to-secondary leakage is assumed to occur in
m%umgmmsmgenmbemlmddumgmestMMmddmd

The analyses for design basis accidents and transients other than a SGTR assume
the SG tubes retain their structural integrily(i‘e.,meyaremmed not to rupture). In
these analyses the steam discharge to the atmosphere is based on the total primary-to-
secondary leakage from all SGs of 1 or is assumed to increase to 1 as aresult
of accident induced conditions. Faaﬂmlsﬂmtdondmdvefuddwn%m

cooimﬂadmtyleve!ofDOSﬁEQUNNENTl-ﬂhsassmwdtobegmﬁm
orequa!toﬂ\eimtsmLOO?AB “Reactor Coolant System, Specific Activity.” For
accidents that assume fuel damage, the primary coolant activity is a function of the
amount of activity released from the d fuel. ﬂ\odoseconse(}uencesofﬂme
events are within the limits of GDC 19 (Reference 2), 10 CFR 50 67( erence 3) or the /l/
NRC approved licensing basis (e.g., a small fraction of these limits

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

ﬂwLCOteqmresMSGmbeMegmyberrMmed The LCO also requires that

all SG tubes that satisfy the agcordance with the Steam
Generator Program.
During a SG inspection, any inspect&JTube that satisties the Steam Generator

cntemtsrefmvedfromsemcebypklgg If a tube was determined to
criteria but was not plugged, thetubemaysﬁihavewbe'nﬁegrity. Refer

a. below.
plugging In the context of this Specification, a SG tube is defined as the entire length of the

tube, including the tube wall between the tube-to-tubesheet weld at the tube inlet and the
tube-to-tubesheet weld at the tube outlet. The tube-to-tubesheet weld is not considered
part of the tube.

A SG tube has tube integrity when it satisfies the SG performance criteria. The SG
performance criteria are defined in Specification 6.8.4 k and describe acceptable SG tube
performance. The Steam Generator Program also provides the evaluation process for
determining conformance with the SG performance criteria.

SUMMER - UNIT 1 B34 4-3a Amendment No. BRN-07-80+;
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REACTOR COOLANT SYSTEM For Information Only
No Changes Required

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

The structural integrity performance criterion provides a margin of safety against
tube burst or collapse under normal and accident conditions, and ensures structural
integrity of the SG tubes under all anticipated transients included in the design
specification. Tube burst is defined as, “The gross structural failure of the tube wall. The
condition typically comesponds to an unstable opening displacement (e.g., opening area
increased in response to constant pressure) accompanied by ductile (plastic) tearing of
the tube material at the ends of the degradation.” Tube collapse is defined as, “For the
load displacement curve for a given structure, collapse occurs at the top of the load
verses displacement curve where the slope of the curve becomes zero.” The structural
integrity performance criterion provides guidance on assessing loads that have a
significant effect on burst or collapse. In that context, the term “significant” is defined as
“An accident loading condition other than differential pressure is considered significant
when the addition of such loads in the assessment of the structural integrity performance
criterion could cause a lower structural limit or limiting burst/collapse condition to be
established.” For tube integrity evaluations, except for circumferential degradation, axial
thermal loads are classified as secondary loads. For circumferential degradation, the
classification of axial thermal loads as primary or secondary loads will be evaluated on a
case-by-case basis. The division between primary and secondary classifications will be
based on detailed analysis and/or testing.

Structural integrity requires that the primary membrane stress intensity in a tube not
exceed the yield strength for all ASME Code, Section Ili, Service Level A (normal
operating conditions) and Service Level B (upset or abnormal conditions) transients
included in the design specification. This includes safety factors and applicable design
basis loads based on ASME Code, Section i, Subsection NB (Reference 4) and Draft
Regulatory Guide 1.121 (Reference 5).

The accident induced leakage performance criterion ensures that the primary-to-
secondary leakage caused by a design basis accident, other than a SGTR, is within the
accident analysis assumptions. The accident analysis assumes that accident induced
leakage does not exceed 1 gpm total from all SGs. The accident induced leakage rate
includes any primary-to-secondary leakage existing prior to the accident in addition to
pnmzy-to-sewtdaryieakagemdmmeaccnmt

The operational leakage performance criterion provides an observable indication of
SG tube conditions during plant operation. The limit on operational leakage is contained
in LCO 3.4 .6.2 and limits primary-to-secondary leakage through any one SG to 150
gallons per day. This limit is based on the assumption that a single crack leaking this
amount would not propagate to a SGTR under the stress conditions of a LOCA or a main
steam line break. If this amount of leakage is due to more than one crack, the cracks are
very small, and the above assumption is conservative.

SUMMER - UNIT 1 B3/44-3b Amendment No. BRN-07-001




Document Control Desk
Attachment 3
CR-12-03567

RC-13-0047
Page 13 of 1

5

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

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

Actions

The ACTIONS are modified by a Note clarifying that the Conditions may be
entered independently for each SG tube. This is acceptable because the required
ACTIONS provide appropriate compensatory actions for each affected SG tube.
Complying with the required ACTIONS may allow for continued operation, and

affected SG tubes are govermned by subsequent Condition entry and
application of associated required ACTIONS.

a. TheCm:ibonmpnesmtlsdswvetedeemmeSGnMemm

S-WitiTTE Steam Generator Program as required by
4452 An evaluation of SG tube integrity of the

plugging

aﬁedednme(s)nmtmade Steam generator tube integrity is based on
sep«ﬁan}mcmeﬂadesammnmsmeemm

Prognm NE pais criteria define limits on SG tube degradation that
dlowforﬂawqowhbelwemmpechmsutﬂesﬂlpfwﬂmammwm
the SG performance criteria will continue to be met. In order to determine if
aSGhbeMstmIdeebeenﬂmgedhashbeirﬁemﬂy.mwm
must be completed that demonstrates that the SG performance criteria
mbbenntufﬁlmenextrennlmomageorSGhbempecﬁon
The tube integrity determination is based on the estimated condition of the
tube at the time the situation is discovered and the estimated growth of the
degradation prior to the next SG tube inspection. If it is determined that tube
integrity is not being maintained, LCO 3.4.5 Action b. applies.

A completion time of seven days is sufficient fo complete the evaluation
while minimizing the risk of plant operation with a SG tube that may not have
tube integrity.

If the evaluation determines that the affected tube(s) have tube integrity, the
ACTION statement allows plant operation to continue until the next refueling
outage or SG inspection provided the inspection interval confinues to be
supported by an operational assessment that reflects the affected tubes.
However, the affected tube(s) must be plugged prior o entering MODE 4
following the next refueling outage or SG inspection. This completion time is
acceptable since operation until the next inspection is supported by the
operational assessment.
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b. I the required actions and associated completion times of LCO 3.4.5 Action
a. are not met or if SG tube integrity is not being maintained, the reactor
must be brought to MODE 3 within € hours and MODE 5 within the next 30
hours.

The allowed completion times are reasonable, based on operating 7
experience, to reach the desired plant conditions from full power conditions
in an orderly manner and without challenging plant systems.

Sivilaics R is (SR)

4451 During shutdown periods the SGs are inspected as required by this SR and
the Steam Generator Program. NEI 97-06, Steam Generator Program Guidelines
(Reference 1), and its referenced EPRI Guidelines, establish the content of the Steam
Generator Program. Use of the Steam Generator Program ensures that the inspection
is appropriate and consistent with accepted industry practices. e
Awﬁﬁmnmummtofme%umtspammmse

inspections.
of the SG tubes. The purpose of the condition monitoring assessment is to ensure that
the SG performance criteria have been met for the previous operating period.

The Steam Generator Program determines the scope of the inspection and the T plugging
method used to determine whether the tubes contain flaws satisfying the tube Tepair

criteria. Inspection scope (i.e., which tubes or areas of tubing within the SG are to be
inspected) is a function of existing and potential degradation locations. The Steam
Generator Program also specifies the inspection methods to be used to find potential

degradation. Inspection methods are a function of degradation morphology, L/
nondestructive examination {NDE) technique capabilities, and inspection locations. 7

The Steam Generator Program defines the frequency of SR 4.4.5.1. The
frequency is determined by the operational assessment and other limits in the SG
examinafion guidelines (Reference 6). The Steam Generator Program uses
information on existing degradations and growth rates to determine an inspection
frequency that provides reasonable assurance that the tubing will meet the SG
perfommcemtenaatmenexlsdwd\nednspecﬁon In addition, Specification 6.8.4.k

prasamvemmmmmlm\gmcmnmdstopmwdeadded
assurance that the SG performance criteria will be met between scheduled inspections. <

If crack indications are found in any SG tube, the maximum
inspection interval for all affected and potentially affected SGs
is restricted by Specification 6.8.4.k until subsequent
inspections support extending the inspection interval.

SUMMER - UNIT 1 B 3/4 4-3d Amendment No. BRN-07=804




Document Control Desk
Attachment 3
CR-12-03567
RC-13-0047

Page 15 of 15

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

ir criteria is removed from service by plugging. The tube

ir criteria delineated in Specification 6.8.4 k are intended to ensure that tubes
accepted for continued service satisfy the SG performance criteria with allowance for
error in the flaw size measurement and for future flaw growth. In addition, the tube
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.

plugging

The frequency of “Prior to entering MODE 4 following a SG inspectiog”_sneures™| plugging

that the Surveillance has been completed and all tubes meeting the-repair criteria are
g!uumd%riorto subjecting the SG tubes to significant primary-to-secondary pressure

References

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

2. 10 CFR 50, Appendix A, GDC 19, “Control Room”

3. 10 CFR 50.67, “Accident Source Tem”® /|/
4. ASME Boiler and Pressure Vessel Code, Section IlI, Subsection NB

5

Regulatory Guide 1.121, “Basis for Plugging Degraded Steam Generator /}/
Tubes,” August 1976

6. EPRI TR-107569, “Pressurized Water Reactor Steam Generator
Examination Guidelines”
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REACTOR COOLANT SYSTEM
3/4.45 STEAM GENERATOR TUBE INTEGRITY

LIMITING CONDITION FOR OPERATION

3.4.5 Steam generator tube integrity shall be maintained.
AND

All steam generator tubes satisfying the tube plugging criteria shall be plugged in
accordance with the Steam Generator Program.

APPLICABILITY: MODES 1, 2, 3 and 4.

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

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

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

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

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

SURVEILLANCE REQUIREMENTS

4451 Verify steam generator tube integrity in accordance with the Steam Generator
Program.

4.4.52 Verify that each inspected steam generator tube that satisfies the tube plugging

criteria is plugged in accordance with the Steam Generator Program prior to entering HOT
SHUTDOWN following a steam generator tube inspection.
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i. Technical Specifications (TS) Bases Control Program

This program provides a means for processing changes to the Bases of these
Technical Specifications.

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

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

a) Achange in the TS incorporated in the license or

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

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

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

j- Reactor Coolant Pump Flywheel Inspection Program

This program shall provide for the inspection of each reactor coolant pump flywheel
per the recommendations of Regulatory Position C.4.b of Regulatory Guide 1.14,
Revision 1, August 1975.

In lieu of Positions C.4.b(1) and C.4.b(2), a qualified in-place UT examination over
the volume from the inner bore of the flywheel to the circle one-half of the outer
radius or a surface examination (MT and/or PT) of exposed surfaces of the removed
flywheels may be conducted at 20 year intervals.

k. Steam Generator Program

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

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

SUMMER - UNIT 1 6-12d Amendment No. 4£9;
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4

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

a) Structural integrity performance criterion. All inservice SG tubes shall
retain structural integrity over the full range of normal operating conditions
(including startup, operation in the power range, HOT STANDBY, and
cooldown), all anticipated transients included in the design specification,
and design basis accidents. This includes retaining a safety factor of 3.0
(3deltaP) against burst under normal steady state full power operation
primary-to-secondary pressure differential and a safety factor of 1.4
against burst applied to the design basis accident primary-to-secondary
pressure differentials. Apart from the above requirements, additional
loading conditions associated with the design basis accidents, or
combination of accidents in accordance with the design and licensing
basis, shall also be evaluated to determine if the associated loads
contribute significantly to burst or collapse. In the assessment of tube
integrity, those loads that do significantly affect burst or collapse shall be
determined and assessed in combination with the loads due to pressure
with a safety factor of 1.2 on the combined primary loads and 1.0 on axial
secondary loads.

b) Accident induced leakage performance criterion. The primary-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. Accident induced leakage is not to
exceed 1 gpm per SG.

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

Provisions for SG tube inspections. Periodic SG tube inspections shall be
performed. The number and portions of the tubes inspected and methods of
inspection shall be performed with the objective of detecting flaws of any type
(e.g., volumetric flaws, axial and circumferential cracks) that may be present
along the length of the tube, from tube-to-tubesheet weld at the tube inlet to the
tube-to-tubesheet weld at the tube outlet, and that may satisfy the applicable
tube plugging criteria. The tube-to-tubesheet weld is not part of the tube. In
addition to meeting the requirements of 4.a, 4.b, and 4.c below, the inspection
scope, inspection methods and inspection intervals shall be such as to ensure
that SG tube integrity is maintained until the next SG inspection. 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
determine which inspection methods need to be employed and at what
locations.
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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 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 1), 2), 3), and 4)
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.

1)  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;

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

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

4)  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.

5. Provisions for monitoring operational primary-to-secondary leakage.
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. Ventilation Filter Testing Program (VFTP.

A program shall be established to implement the following required testing of
Engineered Safety Feature (ESF) filter ventilation systems at the frequencies
specified in accordance with Regulatory Guide 1.52, Revision 2, and ASME N510-
1989.

1. Demonstrate for each of the ESF systems that an inplace test of the high
efficiency particulate air (HEPA) filters shows a penetration and system bypass
< 0.05% when tested in accordance with Regulatory Guide 1.52, Revision 2, and
ASME N510-1989 at the system flowrate specified below + 10%.

ESF Ventilation System Flowrate
Control Room Emergency Filtration System 21,270 SCFM
Reactor Building Cooling Units 60,270 ACFM

2. Demonstrate for each of the ESF systems that an inplace test of the charcoal
adsorber shows a penetration and system bypass < 0.05% when tested in
accordance with Regulatory Guide 1.52, Revision 2, and ASME N510-1989 at
the system flowrate specified below + 10%.

ESF Ventilation System Flowrate
Control Room Emergency Filtration System 21,270 SCFM

3. Demonstrate for each of the ESF systems that a laboratory test of a sample of
the charcoal adsorber, when obtained as described in Regulatory Guide 1.52,
Revision 2, shows the methyl iodide penetration less than the value specified
below when tested in accordance with ASTM D3803-1989 at a temperature of
30°C (86°F) and the relative humidity specified below.

ESF Ventilation System Penetration @ RH Face Velocity (fps)
Control Room <2.5% 70% 0.667

4. Demonstrate for each of the ESF systems that the pressure drop across the
combined HEPA filters, the prefilters, and the charcoal adsorbers is less than
the value specified below when tested in accordance with Regulatory Guide
1.52, Revision 2, and ASME N510-1989 at the system flowrate specified below

+ 10%.
ESF Ventilation System Delta P Flowrate
Control Room <6 in. W.G. 21,270 SCFM
Reactor Building Cooling Units <3in. W.G. 60,270 ACFM

The provisions of SR 4.0.2 and SR 4.0.3 are applicable to the VFTP test frequencies.
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m. Control Room Envelope Habitability Program

A Control Room Envelope (CRE) Habitability Program shall be established and
implemented to ensure that CRE habitability is maintained such that, with an
OPERABLE Control Room Emergency Filtration System (CREFS), CRE
occupants can control the reactor safely under normal conditions and maintain it
in a safe condition following a radiological event, hazardous chemical release, or
a smoke challenge. The program shall ensure that adequate radiation protection
is provided to permit access and occupancy of the CRE under design basis
accident (DBA) conditions without personnel receiving radiation exposures in
excess of 5 rem whole body or its equivalent to any part of the body for the
duration of the accident. The program shall include the following elements:

1. The definition of the CRE and the CRE boundary.

2. Requirements for maintaining the CRE boundary in its design condition
including configuration control and preventive maintenance.

3. Requirements for (i) determining the unfiltered air inleakage past the CRE
boundary into the CRE in accordance with the testing methods and at the
Frequencies specified in Sections C.1 and C.2 of Regulatory Guide 1.197,
"Demonstrating Control Room Envelope Integrity at Nuclear Power
Reactors," Revision 0, May 2003, and (ii) assessing CRE habitability at the
Frequencies specified in Sections C.1 and C.2 of Regulatory Guide 1.197,
Revision 0.

4. Measurement, at designated locations, of the CRE pressure relative to all
external areas adjacent to the CRE boundary during the pressurization
mode of operation by one train of the CREFS, operating at the flow rate
required by the Ventilation Filter Testing Program (VFTP), at a Frequency of
36 months on a STAGGERED TEST BASIS such that one train is tested
every 18 months. The results shall be trended and used as part of the 18
month assessment of the CRE boundary.

5.  The quantitative limits on unfiltered air inleakage into the CRE. These limits
shall be stated in a manner to allow direct comparison to the unfiltered air
inleakage measured by the testing described in paragraph 6.8.4.m.3. The
unfiltered air inleakage limit for radiological challenges is the inleakage flow
rate assumed in the licensing basis analyses of DBA consequences.
Unfiltered air inleakage limits for hazardous chemicals must ensure that
exposure of CRE occupants to these hazards will be within the assumptions
in the licensing basis.

6. The provisions of SR 4.0.2 are applicable to the Frequencies for assessing
CRE habitability, determining CRE unfiltered inleakage, and measuring
CRE pressure and assessing the CRE boundary as required by paragraphs
6.8.4.m.3 and 6.8.4.m.4, respectively.
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STEAM GENERATOR TUBE INSPECTION REPORT

6.9.1.12 A report shall be submitted within 180 days after the initial entry into MODE 4
following completion of an inspection performed in accordance with Specification 6.8.4.k. The
report shall include:

a.

b.

The scope of inspections performed on each SG,
Degradation mechanisms found,
Nondestructive examination techniques utilized for each degradation mechanism,

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

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

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

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

SUMMER - UNIT 1 6-16b Amendment No. 479;




REACTOR COOLANT SYSTEM

BASES

STEAM GENERATOR TUBE INTEGRITY_(Continued)
Applicable Safety Analyses

The steam generator tube rupture (SGTR) accident is the limiting design basis event
for SG tubes and avoiding a SGTR is the basis for this Specification. The accident
analysis for a SGTR event accounts for a bounding primary-to-secondary leakage rate
equal to 1 gpm and the leakage rate associated with a double-ended rupture of a single
tube. Contaminated fluid in a ruptured steam generator is only briefly released to the
atmosphere as steam via the main steam safety valves. To maximize its contribution to
the dose releases, the entire 1 gpm primary-to-secondary leakage is assumed to occur in
the intact steam generators where it can be released during the subsequent cooldown of
the plant.

The analyses for design basis accidents and transients other than a SGTR assume
the SG tubes retain their structural integrity (i.e., they are assumed not to rupture). In
these analyses the steam discharge to the atmosphere is based on the total primary-to-
secondary leakage from all SGs of 1 gpm, or is assumed to increase to 1 gpm as a result
of accident induced conditions. For accidents that do not involve fuel damage, the
primary coolant activity level of DOSE EQUIVALENT [-131 is assumed to be greater than
or equal to the limits in LCO 3.4.8, “Reactor Coolant System, Specific Activity.” For
accidents that assume fuel damage, the primary coolant activity is a function of the
amount of activity released from the damaged fuel. The dose consequences of these
events are within the limits of GDC 19 (Reference 2), 10 CFR 50.67 (Reference 3) or the
NRC approved licensing basis (e.g., a small fraction of these limits).

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

Limiting Condition for Operation (LCO)

The LCO requires that SG tube integrity be maintained. The LCO also requires that
all SG tubes that satisfy the plugging criteria be plugged in accordance with the Steam
Generator Program.

During a SG inspection, any inspected tube that satisfies the Steam Generator
Program plugging criteria is removed from service by plugging. If a tube was determined
to satisfy the plugging criteria but was not plugged, the tube may still have tube integrity.
Refer to Action a. below.

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

A SG tube has tube integrity when it satisfies the SG performance criteria. The SG
performance criteria are defined in Specification 6.8.4.k and describe acceptable SG tube
performance. The Steam Generator Program also provides the evaluation process for
determining conformance with the SG performance criteria.
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REACTOR COOLANT SYSTEM

BASES

STEAM GENERATOR TUBE INTEGRITY (Continued)
Applicability

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

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

Actions

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

a. The Condition applies if it is discovered that one or more SG tubes
examined in an Inservice Inspection satisfy the tube plugging criteria but
were not plugged in accordance with the Steam Generator Program as
required by Surveillance Requirement 4.4.5.2. An evaluation of SG tube
integrity of the affected tube(s) must be made. Steam generator tube
integrity is based on meeting the SG performance criteria described in the
Steam Generator Program. The SG plugging criteria define limits on SG
tube degradation that allow for flaw growth between inspections while still
providing assurance that the SG performance criteria will continue to be
met. In order to determine if a SG tube that should have been plugged has
tube integrity, an evaluation must be completed that demonstrates that the
SG performance criteria will continue to be met until the next refueling
outage or SG tube inspection. The tube integrity determination is based on
the estimated condition of the tube at the time the situation is discovered
and the estimated growth of the degradation prior to the next SG tube
inspection. If it is determined that tube integrity is not being maintained,
LCO 3.4.5 Action b. applies.

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

If the evaluation determines that the affected tube(s) have tube integrity, the
ACTION statement allows plant operation to continue until the next refueling
outage or SG inspection provided the inspection interval continues to be
supported by an operational assessment that reflects the affected tubes.
However, the affected tube(s) must be plugged prior to entering MODE 4
following the next refueling outage or SG inspection. This completion time is
acceptable since operation until the next inspection is supported by the
operational assessment.
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REACTOR COOLANT SYSTEM

BASES

STEAM GENERATOR TUBE INTEGRITY_ (Continued)
ACTIONS (Continued)

b. If the required actions and associated completion times of LCO 3.4.5 Action
a. are not met or if SG tube integrity is not being maintained, the reactor
must be brought to MODE 3 within 6 hours and MODE 5 within the next 30
hours.

The allowed completion times are reasonable, based on operating
experience, to reach the desired plant conditions from full power conditions
in an orderly manner and without challenging plant systems.

Surveillance Requirements (SR)

4451 During shutdown periods the SGs are inspected as required by this SR and
the Steam Generator Program. NEI 97-06, Steam Generator Program Guidelines
(Reference 1), and its referenced EPRI Guidelines, establish the content of the Steam
Generator Program. Use of the Steam Generator Program ensures that the inspection
is appropriate and consistent with accepted industry practices.

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

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

The Steam Generator Program defines the frequency of SR 4.4.5.1. The
frequency is determined by the operational assessment and other limits in the SG
examination guidelines (Reference 6). The Steam Generator Program uses
information on existing degradations and growth rates to determine an inspection
frequency that provides reasonable assurance that the tubing will meet the SG
performance criteria at the next scheduled inspection. In addition, Specification 6.8.4.k
contains prescriptive requirements concerning inspection intervals to provide
added assurance that the SG performance criteria will be met between scheduled
inspections. If crack indications are found in any SG tube, the maximum inspection
interval for all affected and potentially affected SGs is restricted by
Specification 6.8.4.k until subsequent inspections support extending the inspection
interval.
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REACTOR COOLANT SYSTEM

BASES

STEAM GENERATOR TUBE INTEGRITY (Continued)

Surveillance Requirements (Continued)

4452 During a SG inspection, any inspected tube that satisfies the Steam
Generator Program plugging criteria is removed from service by plugging. The tube
plugging criteria delineated in Specification 6.8.4.k are intended to ensure that tubes
accepted for continued service satisfy the SG performance criteria with allowance for
error in the flaw size measurement and for future flaw growth. In addition, the tube
plugging criteria, in conjunction with other elements of the Steam Generator Program,
ensure that the SG performance criteria will continue to be met until the next
inspection of the subject tube(s). Reference 1 provides guidance for performing
operational assessments to verify that the tubes remaining in service will continue to
meet the SG performance criteria.

The frequency of “Prior to entering MODE 4 following a SG inspection” ensures
that the Surveillance has been completed and all tubes meeting the plugging criteria
are plugged prior to subjecting the SG tubes to significant primary-to-secondary
pressure differential.

References

NEI 97-06, “Steam Generator Program Guidelines”

10 CFR 50, Appendix A, GDC 19, “Control Room”

10 CFR 50.67, “Accident Source Term”

ASME Boiler and Pressure Vessel Code, Section Ill, Subsection NB
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Regulatory Guide 1.121, “Basis for Plugging Degraded Steam Generator
Tubes,” August 1976

6. EPRITR-107569, “Pressurized Water Reactor Steam Generator
Examination Guidelines”
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LIST OF REGULATORY COMMITMENTS

The following table identifies those actions committed to by Virgil C. Summer Nuclear
Station (VCSNS) in this document. Any other statements in this submittal are provided
for information purposes and are not considered to be regulatory commitments. Please
direct questions regarding these commitments to Mr. Bruce L. Thompson at
(803) 931-5042.

Commitment Due Date

None




