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Catawba Nuclear Station, Units 1 and 2
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License Amendment Request for
McGuire and Catawba Technical Specification
3.4.15, RCS Leakage Detection Instrumentation,
and Associated Bases, and Applicable Sections of
the Updated Final Safety Analysis Reports

In accordance with the provisions of 10 CFR 50.90, Duke
Energy Corporation (Duke) is hereby submitting a license
amendment request (LAR) for Facility Operating Licenses
NPF-9 and NPF-17 for McGuire Nuclear Station, Units 1 and
2, respectively; and NPF-35 and NPF-52 for Catawba Nuclear
Station, Units 1 and 2, respectively. The proposed
amendment would change TS 3.4.15 and its associated Bases,
and the Updated Final Safety Analysis Reports (UFSAR)
Sections 1.7, 5.2.7, and 11.4.2 for McGuire; and Sections
1.7, 5.2.5, and 11.5.1 for Catawba. The changes proposed
in this LAR address the incore instrument sump level
instrumentation and the containment atmosphere
radioactivity monitors and their compliance with Regulatory
Guide 1.45.

The contents of this submittal package are as follows:

* An Affidavit is included within the cover letter.
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* Attachment la provides a marked copy of the
existing McGuire TS and Bases. The marked copy
shows the proposed changes.

* Attachment lb provides a marked copy of the
existing Catawba TS and Bases. The marked copy
shows the proposed changes.

* Attachment 2 provides a Description of the Proposed
Changes and Technical Justification.

* Pursuant to 10 CFR 50.92, Attachment 3 documents
Duke's determination that this LAR contains No
Significant Hazards Consideration.

* Pursuant to 10 CFR 51.22(c)(9), Attachment 4
provides the basis for the categorical exclusion of
this LAR from the requirement to perform an
environmental assessment or environmental impact
statement.

Reprinted (clean) TS and Bases pages will be provided to
the NRC prior to issuance of the approved amendments. The
UFSAR changes, as identified above and discussed in detail
in Attachment 2, will be implemented and provided to the
NRC in accordance with 10 CFR 50.71(e).

Duke is requesting NRC review and approval of this LAR by
August 1, 2006, and a 60-day implementation grace period is
requested. The new SR 3.4.15.6 will be initially performed
during the first refueling outage following implementation
of the approved amendment.

In accordance with Duke administrative procedures and the
Quality Assurance Program Topical Report, the changes
contained in this LAR have been reviewed and approved by
the McGuire and Catawba Plant Operations Review Committees
and the Duke Nuclear Safety Review Board. Pursuant to 10
CFR 50.91, a copy of this LAR is being sent to the
designated official of the State of North Carolina and the
designated official of the State of South Carolina.
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Inquiries on this request should be directed to J. S.
Warren at (704) 875-5171.

Very truly yo

G. R. Peterson

xc (with attachments):

W. D. Travers
U. S. Nuclear Regulatory Commission
Regional Administrator, Region II
Atlanta Federal Center
61 Forsyth St., SW, Suite 23T85
Atlanta, GA 30303

S. E. Peters (Addressee Only)
NRC Project Manager (McGuire & Catawba)
U. S. Nuclear Regulatory Commission
Mail Stop 0-8 G9
Washington, DC 20555-0001

J. B. Brady
Senior Resident Inspector
U. S. Nuclear Regulatory Commission
McGuire Nuclear Site

E. F. Guthrie
Senior Resident Inspector
U. S. Nuclear Regulatory Commission
Catawba Nuclear Site
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Beverly 0. Hall, Section Chief
Radiation Protection Section
1645 Mail Service Center
Raleigh, NC 27699-1645

H. J. Porter, Director
Division of Radioactive Waste Management
South Carolina Bureau of Land and Waste Management
2600 Bull Street
Columbia, SC 29201
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G. R. Peterson, being duly sworn, affirms that he is the
person who subscribed his name to the foregoing statement,
and that all matters and facts set forth herein are true
and correct to the best of his knowledge.

G. R. Peterson, Site Vice President

Subscribed and sworn to me: ;J L4 d7?,1 dDOc5
J

(K , Notary Public

4UOU.5- 1-7, WOO&My commission expires:

_ . . -

.. ,.
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Attachment la

McGuire Units 1 and 2

Proposed Technical Specifications and Bases (Mark-up)



RCS Leakage Detection Instrumentation
3.4.15

3.4 REACTOR COOLANT SYSTEM (RCS) A; 5 4 oh bc4-k c., + ,,e flop 1 "'
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3.4.15 RCS Leakage Detection Instrumentatio io7Cre /154rLt et ki'd alar-)

LCO 3.4.15 The following RCS leakage detection instrumentation shall be OPERABLE:

a. The containment lsfbor zne k p'fent sump level monitoring system;

b. One containment atmosphere s sradiomonitor; and

=otine _vetin codni dri an level
mon toroe nta~mnimkhrpr~ua~~aSa~

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

McGuire Units 1 and 2 3.4.15-1 Amendment Nos. j1
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Leakage Detection Instrumentation
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McGuire Units I and 2 3.4.15-2 Amendment Nos1Tj/



RCS Leakage Detection Instrumentation
3.4.15

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.15.1 Perform CHANNEL CHECK of the~Aontainment 12 hours
atmosphere radioactivit monitor.

SR 3.4.15.2 Perform COT of the ki~ ontainment atmosphere 92 days
radioactivity monitor.

SR 3.4.15.3 Perform CHANNEL CALIBRATION of the r r 18 months
containment floor and equipment sump level n o g

SR 3.4.15.4 Perform CHANNEL CALIBRATION of the 718 months
containment atmospheere adoactivit monitor.

SR 3.4.15.5 Perform CHANNEL CALIBRATION of the)j~ 18 months
containment ventilation condensate drain tank level
monitor.

(s 3, /.5- & r,
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McGuire Units 1 and 2 3.4.15-3 Amendment Nos.174/71j
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RCS Leakage Detection Instrumentation
B 3.4.15

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.15 RCS Leakage Detection Instrumentation

BASES

BACKGROUND GDC 30 of Appendix A to 10 CFR 50 (Ref. 1) requires means for
detecting and, to the extent practical, identifying the location of the source
of RCS LEAKAGE. Regulatory Guide 1.45 (Ref. 2) describes acceptable
methods for selecting leakage detection systems.

Leakage detection systems must have the capability to detect significant
reactor coolant pressure boundary (RCPB) degradation as soon after
occurrence as practical to minimize the potential for propagation to a

kef l(tLC gross failure. Thus, an early indication or warning signal is necessary to
a+permit proper evaluation of all unidentified LEAKAGE.

taV.EAT $3, The prima method of detecti leakage into the ontainment is
measurer nt of the Contain nt floor and equip ent sump level. T ere
are small umps located on ther side of the co tainment outside the
crane w I. Any leakage w Id fall to the floor i side the crane wa and
run by sump drain line to/one of the two su s. Any leakage o tside
the cra e wall would fall i to the floor and gr vity drain to these umps.
The s tnp level rate o hne scalculate by the plant compu er,
wol ndicte the le a kg r aehis m ehd of detection woo indicate
in thVControl Room atelakfrom eite the Reactor Co tnt System

IJ T or t e Main Steam an Feedwater Syst s. A 1 gpm leak umulative in
ML+ boyi sump A and B)* detectable in 1 ur.

The containment ventilation condensate drain tank (CVCDT) level
offers another means of detecting leakage into the containment. An
abnormal level increase would indicate removal of moisture from the
containment by the containment air coole Whe the CVC is used s

< a lakage detect)6n meH ,manual ourly loggi g of the C CDT lev
aid calculation,6f reactor oolant le kaae (if CV DT level Mows> 1pm

rhe t C x c ier. cK t icked t eS jlot -keirnj of e
Lcaues. us lcue.1 At Hereof "*f{qk I'i~o~+f
1 PM cR/s4ci CO~tPq~e-~q HAl ,eqc#<fcf e4o1'rk, IN�7/ŽT M$

McGuire Units 1 and 2 B 3.4.1 5-1 Revision No. /
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RCS Leakage Detection Instrumentation
B 3.4.15

BASES

BACKGROUND (continued)

aseous minihmiity or the contaimhese leakagt etection sysids.cA
eRadioacty detection th stebns are included for hu nitori g bothe

particulme and gaseous a ivities because of tir sensitivitieAKaGE. A
1 respo ines to RCS LEAw E. When either tse particulate of gaseousvi

ince ctivity monitor is of service f r acors, faqanre, bothi
e ors may be affted because they re common sample tubing
ques pump and flo db stru omentationr r ie - _q

An increase in humidity of the containment atmosphere would indicate
release of water vapor to the containment. Dew point temperature
measurements can thus be used to monitor humidity levels of the
containment atmosphere as an indicator of potential RCS LEAKAGE. A
1 AF increase in dew point is wem within the sensitivity range of available

ince the humidity level is influenced b evera ctors, a quantitative
evaluation of an indicated leakage ratesgy this means may be
questionable and should be compara ved increases in liquid
level into thecai Fnen t an c of tesump and condensate
level from air cemens are aeced monitoring is considered most
useful as an indirect alarm or indication to alert the operator to a potential
problem. Humidity monitors are not required by this LCO.

Air temperature and pressure monitoring methods may also be used to
infer unidentified LEAKAGE to the containment. Containment
temperature and pressurte alityato slightly during plant operation, but a
rise above the normally indicated range of values may indicate RCS
leakage into the containment. The relevance of temperature and
pressure measurements are affected by containment free volume and, for

ANS E:,kr g 6 es temperature, detector location. Alarm signals from these instruments can
\ J be valuable in recognizing rapid and sizable leakage to the containment.

loTemperature and pressure monitors are not required by this LCO.

APPLICABLE The need to evaluate the severity of an alarm or an indication is important
SAFETY ANALYSES to the operators, and the ability to compare and verify with indications

from other systems is necessary. The system response times and.
sensitivities are described in the UFSAR (3.Multiple instrument
locations are utilized, if needed, to En ure t at te transport delay time of
the leakage from its source to an instru nt location yields an acceptable
overall response time.

McGuire Units 1 and 2 B 3.4.15-2 Revision No.



RCS Leakage Detection Instrumentation
B 3.4.15

BASES

APPLICABLE SAFETY ANALYSES (continued)

The safety significance of RCS LEAKAGE varies widely depending on its
source, rate, and duration. Therefore, detecting and monitoring RCS
LEAKAGE into the containment area is necessary. Quickly separating
the identified LEAKAGE from the unidentified LEAKAGE provides
quantitative information to the operators, allowing them to take corrective
action should a leakage occur detrimental to the safety of the unit and the
public.

RCS leakage detection instrumentation satisfies Criterion 1
of 10 CFR 50.36 (Ref. 4).

LCO One method of protecting against large RCS leakage derives from the
ability of instruments to rapidly detect extremely small leaks. This LCO
requires instruments of diverse monitoring nrincinles to be OPERABLE to
provide a high degree of confidence that extremely small leaks are

/+eS pdetected in time to allow actions to place the plant in a safe condition,
I ractwhen RCS LEAKAGE indicates possible RCPB degradation.

| ,.04;tu VL

-I4e. Cftr-icDT The LCO is satisfied when monitors of diverse measurement means are
available. Thus, the containm 100 and e uip ent sump level
monitoring ous raioacti ity nitorn cobinatih

;,WithE cor taient vs etilati c t i l eve monitor
paricul e ra oacti ty m io provides an acceptable minimum.

APPLICABILITY Because of elevated RCS temperature and pressure in MODES 1, 2, 3,
and 4, RCS leakage detection instrumentation is required to be
OPERABLE.

In MODE 5 or 6, the temperature is to be < 200OF and pressure is
maintained low or at atmospheric pressure. Since the temperatures and
pressures are far lower than those for MODES 1, 2, 3, and 4, the
likelihood of leakage and crack propagation are much smaller. Therefore,
the requirements of this LCO are not applicable in MODES 5 and 6.

ACTIONS Al A1A.21ai, 3 l

CLK With the containment flo an eq pm ntsump level monitoring system
c K-O oo erable, no th rfor of am in an ~vi ty uiv entj

level 0 yfo ; h eer, the containment atmosphere~radioactivitvLmonitoL.....--..
will provide indicationf changes in leakage: (qher th e Cl4

to Jhe periodic surveillance for RCS water inventory
balaiceS3.4.13.1, must be performed at an increased frequency of
24 hours to provide information that is adequate to detect leakage-

McGuire Units 1 and 2 B 3.4.15-3 Revision No.



RCS Leakage Detection Instruirnentation
B 3.4.15

BASES

ACTIONS (continued)

Restoratioof Ithe conta nent floor a equipme sump vel
/C monitorg system to ERABLE St US within Compl ion Tim of

30 d s is required regain the iection afte he mo 'or's failu . This
tie is acceptabl considering I e Freque y and a equacy 0 he RCS

ater inventory alance requir d by Requed Acti A.1.

B.1 and B.2 ,

With theffIT7W containment atmosphere radioactivity monitorQi
ii t o fia eTinoperable, alternative action is required. Either

Ifr graR samples of the condainment Amos phere must be taken ant m
analyzedogwater inv whichsh iremcorda nce with SR 3.a To

acc Wieva sample obstned and amt yzed or wa tr invento D3a anc ihi
6 hoursnd t OeveryE24 thoursn 3ued opers. Tion is allowed since es

are reasonable S LEAKA emain 0 e RABLE. t

The 24 c ound ntervil poe riodic tionsinon oeat is ad nS J

/ itl the conti nmen tuttre priculate adiacGty mop/tor anh#
cou inmc entilan t drain a eve onitor ope
c r Unitns os 1ia 2 Bea3e is t.Rontain ent fl and/ /

Wqimrsump I ~erpntor sytrir h iiaimh t iseri
gaeu/onitor T7$islonditin coeotpvieth required diverse
mensollakagqe detecti r. The ReqLuir-ed Action is to restore either of

moniors o O ERAL status within 30 days to regain lhe
( intended leakage detection diversity. The 30 day Completion Time

/5 kt ensures that the plant will not b~e operated in a reduced configuration for a
V4 v- Mzo lengthy time period.

.1l and i.2 jor

If a Required Action of Condition A. B. d57 C cannot be met, Ihe plant must
be brought to a MODE in which the requirement does not apply. To
achieve Illis status, tile plant must be brought to at least MODE 3 within
6 hours and to MODE 5 wilhin 36 hours. Ttle allowed Completion Times
are reasonable, based on operating experience, to reach tile required
plant conditions from full power conditions in an orderly manner and
without challenging plant systems.

McGuire Units 1 and 2 B 3.4 .15-4 Revision N~o./



RCS Leakage Detection Instrumentation
B 3.4.15

BASES

ACTIONS (continued) F

With all required monitors inoperable, no automatic means of monitoring
leakage are available, and immediate plant shutdown in accordance with
LCO 3.0.3 is required.

SURVEILLANCE
REQUIREMENTS

SR 3.4.15.1 e (

SR 3.4.15.1 requires the performa ce of a CHANNEL CHECK of the
u e containment atmospher radioactivity monitor. The check gives

reasonable confidence that the channel is operating properly. The
Frequency of 12 hours is based on instrument reliability and is reasonable
for detecting off normal conditions.

SR 3.4.15.2

SR 3.4.15.2 requires the erformance of a COT on theruiid
containment atmosphere radioactivity monitor. The test ensures that the
monitor can perform its function in the desired manner. The test verifies
the alarm setpoint and relative accuracy of the instrument string. The
Frequency of 92 days considers instrument reliability, and operating
experience has shown that it is proper for detecting degradation.

SR 3.4.15.3, SR 3.4.15.4. ESR 3.4.15.5 3.of'I55

These SRs require the performance of a CHANNEL CALIBRATION for
each of the RCS leakage detection instrumentation channels. The
calibration verifies the accuracy of the instrument string, including the
instruments located inside containment. The Frequency of 18 months is
a typical refueling cycle and considers channel reliability. Again,
operating experience has proven that this Frequency is acceptable.

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

2. Regulatory Guide 1.45.

3. UFSAR, Section 5.2.7.

4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

5. UFSAR, Table 18-1.

6. McGuire License Renewal Commitments MCS-1274.00-00-0016,
Section 4.29, RCS Operational Leakage Monitoring Program.

McGuire Units 1 and 2 B 3.4.15-5 Revision No.//
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McGuire INSERTS

INSERT Ml

CONDITION REQUIRED ACTION COMPLETION TIME

C. Containment ventilation C.1 - ---- NOTE-----------
unit condensate drain Not required until 12 hours
tank level monitor after establishment of
inoperable. steady state operation.

Perform SR 3.4.13.1 Once per 24 hours

OR

C.2 Analyze grab samples of Once per 24 hours
the containment
atmosphere.

OR

C.3 Perform SR 3.4.15.1. Once per 8 hours.

INSERT M2

CONDITION REQUIRED ACTION COMPLETION TIME

D. Two of the three RCS D.1 Restore at least two of the 30 days
leakage detection three RCS leakage
instrumentation detection instrumentation
subsystems inoperable. subsystems to

OPERABLE status.

1



McGuire INSERTS

INSERT M3

One method of detecting leakage into the containment is the containment sump level
monitoring system. This system includes the level instrumentation in containment
floor and equipment (CFAE) sump A and CFAE sump B (Refs 3 and 7) and in the
incore instrument sump (Ref 3). The CFAE sumps are small sumps located on
opposite sides of the containment and outside of the crane wall. Any leakage in the
lower containment inside the crane wall that falls to the floor will drain through crane
wall penetrations at floor level to one of the two sumps. Any leakage outside the crane
wall would fall to the floor and gravity drain to these sumps. The sump level rate of
change, as calculated by the plant computer, would indicate the input rate. This
method of detection would indicate in the Control Room a leak from any liquid system
including the Reactor Coolant System and the Main Steam and Feedwater Systems.
As leakage may go to either or both of the two CFAE sumps, a 1 gpm sump input
(cumulative between sumps A and B) is detectable in 1 hour after leakage has
reached the sumps (Ref 8). The incore instrument sump level alarm offers another
means of detecting leakage into the containment (Ref 3). The incore instrument sump
level instrumentation provides a control room alarm and an alarm on the plant
computer when the sump level increases to the Hi level. The incore instrument sump
level instrumentation is capable of detecting 1 gpm input within four hours after
leakage has reached the sump (Ref 8).

INSERT M4

The environmental conditions during plant power operations and the physical
configuration of lower containment will delay the total reactor coolant system leakage
(including steam) from directly entering the CFAE sump and subsequently, will
lengthen the sump's level response time. Therefore, leakage detection by the CFAE
sump will typically occur following other means of leakage detection. Operating
experience with high enthalpy primary and secondary water leaks indicates that
flashing of high temperature liquid produces steam and hot water mist that is readily
absorbed in the containment air. Much of the hot water that initially hits the
containment floor will evaporate in a low relative humidity environment as it migrates
towards a sump. Local low points along the containment floor provide areas for water
to form shallow pools that increase transport time to one or more building sumps. The
net effect is that only a fraction of any high enthalpy water leakage will eventually
collect in a sump and early leak detection may rely on alternate methods.

2



McGuire INSERTS

INSERT M5

The reactor coolant contains radioactivity that, when released to the containment, can
be detected by radiation monitoring instrumentation. U.S. NRC Regulatory Guide
(RG) 1.45, "Reactor Coolant Pressure boundary Leakage Detection Systems,"
describes acceptable methods of implementing the requirements for leakage detection
systems. Although RG 1.45 is not a license condition, it is generally accepted for use
to support licensing basis. RG 1.45 states that instrument sensitivities of 1 09 pCi/cc
radioactivity for air particulate monitoring are practical for leakage detection systems.
The particulate monitor at McGuire meets or exceeds this accepted sensitivity.

RG 1.45 also states that detector systems should be able to respond to a one gpm
leak, or its equivalent, in one hour or less. The particulate monitor at McGuire has
demonstrated capabilities of detecting a 1.0 gpm leak within one hour at the sensitivity
recommended in Regulatory Guide 1.45 using the RCS corrosion product activities
from the UFSAR. Lower RCS activities will result in an increased detection time.
Since the particulate monitors meet the specified 1 0 9,pCi/cc sensitivity, they are
designed in accordance with RG 1.45. The actual alarm setpoints are set as low as
practicable, considering the actual concentration of radioactivity in the RCS and the
containment background radiation concentration.

The operability of the particulate monitor is based upon an instrument sensitivity >
109puCVcc, a Channel Check performed at a frequency of every 12 hours, a Channel
Operational Test performed at a frequency of every 92 days, and a Channel
Calibration performed at a frequency of every 18 months.

INSERT M6

The volume control tank (VCT) level change offers another means of detecting
leakage into containment (Ref 3). This enhances the diversity of the leakage detection
function as recommended in Regulatory Guide 1.45 (Ref 2). The VCT level
instrumentation is not required by, nor can be credited for, this LCO.

Once any alarm or indication of leakage is received from the RCS leakage detection
instrumentation, control room operators quickly evaluate all available system
parameters to assess RCS pressure boundary integrity. These include VCT and
pressurizer level indications and, if appropriate, the RCS mass balance calculation.
Response to RCS leakage is addressed by LCO 3.4.13, "RCS Operational
LEAKAGE."

3



McGuire INSERTS

INSERT M7

or grab samples of the containment atmosphere must be taken and analyzed at a
frequency of 24 hours; or SR 3.4.15.1, CHANNEL CHECK, of the containment
atmosphere particulate radioactivity monitor performed at a frequency of 8 hours.

Required Action A.1 is modified by a Note that states the RCS water inventory balance
is not required to be performed until 12 hours after establishment of steady state
operation in accordance with SR 3.4.13.1. This Note allows exceeding the 24-hour
completion time during non-steady state operation.

With a water inventory balance performed or a sample obtained and analyzed every
24 hours, or a CHANNEL CHECK performed every 8 hours, continued operation is
allowed since diverse indications of RCS LEAKAGE remain OPERABLE.

INSERT M8

Required Action B.1 is modified by a Note that states the RCS water inventory balance
is not required to be performed until 12 hours after establishment of steady state
operation in accordance with SR 3.4.13.1. This Note allows exceeding the 24-hour
completion time during non-steady state operation.

With a water inventory balance performed or grab samples obtained and analyzed
every 24 hours, continued operation is allowed since diverse indications of RCS
LEAKAGE remain OPERABLE. The 24 hour interval provides periodic information
that is adequate to detect leakage.

C.1. C.2, and C.3

With the CVUCDT level monitor inoperable, alternative action is again required. Either
a water inventory balance, in accordance with SR 3.4.13.1; or grab samples obtained
and analyzed at a frequency of 24 hours; or SR 3.4.15.1, CHANNEL CHECK, of the
containment atmosphere particulate radioactivity monitor at 8-hour intervals, must be
performed to provide alternate periodic information. Required Action C.1 is modified
by a Note that states the RCS water inventory balance is not required to be performed
until 12 hours after establishment of steady state operation in accordance with SR
3.4.13.1. This Note allows exceeding the 24-hour completion time during non-steady
state operation.

Provided a water inventory balance is performed every 24 hours; or grab samples
taken and analyzed every 24 hours; or a CHANNEL CHECK of the containment
atmosphere particulate radioactivity monitor is performed every 8 hours, reactor

4



McGuire INSERTS

INSERT M8 (Continued)

operation may continue while awaiting restoration of the CVUCDT level monitor to
OPERABLE status. The 24 and 8 hour intervals provide periodic information that is
adequate to detect RCS LEAKAGE.

INSERT M9

7. McGuire SER, Section 5.2.5

8. UFSAR, Table 5-30

5
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Catawba Units 1 and 2

Proposed Technical Specifications and Bases (Mark-up)
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RCS Leakage Detection instrumentation
3.4.15

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.15 RCS Leakage Detection Instrumentation

LCO 3.4.15 The following RCS leakage detection instrumentation shall be
OPERABLE:

a. On;e The containment sump floor and equipment sump level mneitre
monitoring system (consisting of both containment floor and
equipment sump level monitors and the incore instrument sump
level alarm);

b. One containment atmosphere particulate radioactivity monitor;
(gaseous or particulate); and

c. One containment ventilation unit condensate drain tank level
monitor.

APPLICABILITY: MODES 1, 2, 3, and 4

ACTIONS

I

Catawba Units 1 and 2 3.4.1 5-1 Amendment Nos. 213207 |



RCS Leakage Detection instrumentation
3.4.15

I

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment sump A.1 -----------------------------------
Roquired containment - NOTE-
floeo aRd equipmepA Not required until 12 hours
sump level mnitor after establishment of
monitoring system steady state operation.
inoperable.

Perform SR 3.4.13.1. Once per 24 hours

AND-OR

A.2 Analyze grab samples of Once per 24 hours
the containment 30 days
atmosphere. Restoe
required containment floor
and equipmnRt rump level
monitor to OPERABLE
6tatus.-

OR

A.3 Perform SR 3.4.15.1. Once per 8 hours

(continued)

Catawba Units 1 and 2 3.4.1 5-2 Amendment Nos. 213/"07 |
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RCS Leakage Detection instrumentation
3.4.15

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Containment B.1 -----------------------------------
atmosphere particulate - NOTE -

radioactivity monitor Not required until 12 hours
inoperable. after establishment of

steady state operation

Perform SR 3.4.13.1 . Once per 24 hours

OR

B.2 Analyze grab samples of Once per 24 hours
the containment
atmosphere

C. RCui rd Gonntainmcnt
Containment ventilation
unit condensate drain
tank level monitor
inoperable.

C.1
- NOTE-

Not required until 12 hours
after establishment of
steady state operation

Perform SR 3.4.13.1.
OR

C.2 Analyze grab samples of
the containment
atmosphere.

OR

C.3 Perform SR 3.4.15.1.

Once per 24 hours

Once per 24 hours

Once per 8 hours

I

Catawba Units 1 and 2 3.4.1 5-3 Amendment Nos. 173M165 |



RCS Leakage Detection instrumentation
3.4.15

ACTIONS (continued)

D. Two of the three RCS
leakage detection
instrumentation
subsystems inoperable
Rcquired containment
atmospherc radioactivity
moni;tor innoprhabl.

AND

REquired containment
ventilatioR uni
condencate drain tank
level monitor inorerabie

D.1 Restore at least two of the
three RCS leakage
detection instrumentation
subsystems to OPERABLE
status Restoer Fequked
cRntainment atmocphere
radioactiity mRonitor to
OPPRARLE status

30 days

3SOdays

fl, 0 Dnr,+- -- 4-4ma

contaRnmcnR ventilation unit
condensate drain tank level
monitor to OPERABLE
status.

E. Required Action and E.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

E.2 Be in MODE 5. 36 hours

F. All required monitors F.1 Enter LCO 3.0.3. Immediately
inoperable.
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SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.15.1 Perform CHANNEL CHECK of the Fequired containment 12 hours
atmosphere particulate radioactivity monitor.

SR 3.4.15.2 Perform COT of the required containment atmosphere 92 days
particulate radioactivity monitor.

SR 3.4.15.3 Perform CHANNEL CALIBRATION of the equked 18 months
containment floor and equipment sump level monitors.

SR 3.4.15.4 Perform CHANNEL CALIBRATION of the Fequi~ed 18 months
containment atmosphere particulate radioactivity monitor.

SR 3.4.15.5 Perform CHANNEL CALIBRATION of the required 18 months
containment ventilation unit condensate drain tank level
monitor.

SR 3.4.15.6 Perform CHANNEL CALIBRATION of the incore. 18 months
instrument sump level alarm.
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B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.15 RCS Leakage Detection Instrumentation

BASES

BACKGROUND GDC 30 of Appendix A to 10 CFR 50 (Ref. 1) requires means for
detecting and, to the extent practical, identifying the location of the source
of RCS LEAKAGE. Regulatory Guide 1.45 (Ref. 2) describes acceptable
methods for selecting leakage detection systems.

Leakage detection systems must have the capability to detect significant
reactor coolant pressure boundary (RCPB) degradation as soon after
occurrence as practical to minimize the potential for propagation to a
gross failure. Thus, an early indication or warning signal is necessary to
permit proper evaluation of all unidentified LEAKAGE.

The primary method of detesting leakage into the Containment is
mreasurmerent of the Containment floor aRd equipmeRt cump level. Therm
are small sumps located on either side of the containment outside the
cfane wall. AnR leakage would fall to the flrr9 iRside the cran Awall rand
run by a sump drain line to one of the two sumps. Any lcakagc outside
the crane wall would fall to the feoar aRd gravity drain to these sumps. The
sump level rate of change, as calculated by the plant computer, would
indicate the leakage rate. This method of detection would indic;ate in the
Control Room a water Ieak from either the Reactor Coolant system or the
Main Steamn ande Feedwater Systems. A 4 gprn leak (cumulatiVe n hoth
sump A and B) is detcstable in 1 hour.

One method of detecting leakage into the containment is the containment
sump level monitoring system. This system includes the level
instrumentation in containment floor and equipment (CFAE) sump A and
CFAE sump B (Ref 3 and 5) and in the incore instrument sump (Ref 3).
The CFAE sumps are small sumps located on opposite sides of the
containment and outside of the crane wall. Any leakage in the lower
containment inside the crane wall would fall to the floor and run via
embedded floor drains to one of the two CFAE sumps. Any leakage
outside the crane wall would fall to the floor and gravity drain to these
sumps. The sump level rate of change, as calculated by the plant
computer, would indicate the input rate. This method of detection would
indicate in the Control Room a leak from any liquid system including the
Reactor Coolant System and the Main Steam and Feedwater Systems.
As leakage may go to either or both of the two CFAE sumps, a 1 gpm
sump input (cumulative between sumps A and B) is detectable in 1 hour
after leakage has reached the sumps. The incore instrument sump level
alarm offers another means of detecting leakage into the containment (Ref
3 and 5). The incore instrument sump level instrumentation provides an
alarm on the plant computer when the sump level increases to the Hi
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level. The incore instrument sump level instrumentation is capable of
detecting 1 gpm input within four hours after leakage has reached the
sump.

The environmental conditions during plant power operations and the
physical configuration of lower containment will delay
the total reactor coolant system leakage (including steam) from directly

entering the CFAE sump and subsequently, will lengthen the sump's level
response time. Therefore, leakage detection by the CFAE sump will
typically occur following other means of leakage detection. Operating
experience with high enthalpy primary and secondary water leaks
indicates that flashing of high temperature liquid produces steam and hot
water mist that is readily absorbed in the containment air. Much of the hot
water that initially hits the containment floor will evaporate in a low relative
humidity environment as it migrates towards a sump. Local lowpoints
along the containment floor provide areas for water to form shallow pools
that increase transport time to one or more building sumps. The net effect
is that only a fraction of any high enthalpy water leakage will eventually
collect in a sump and early leak detection may rely on alternate methods.

The containment ventilation unit condensate drain tank (CVUCDT) level
Ghange monitor offers another means of detecting leakage into the
containment. An abnormal level increase would indicate removal of
moisture from the containment by the containment air coolers. The plant
computer calculates the rate of change in level to detect a lak tank input
of 1 gpm after condensate has reached the tank.

The reactor coolant contains radioactivity that, when released to the
containment, can be detected by radiation monitoring instrumentation.
Reactor coolant radioactivity levels will be low during initial reactor startup
and for a few weeks thrcafter, unti actirvated corroiono p(roducts hars
been formed and fission products appear from fuel element cladding
contamination or cladding defects. U.S. NRC Regulatory Guide (RG) 1.45,
"Reactor Coolant Pressure boundary Leakage Detection Systems,"
describes acceptable methods of implementing the requirements for
leakage detection systems. Although RG 1.45 is not a license condition, it
is generally accepted for use to support licensing basis. RG 1.45 states
that instrument sensitivities of 109 pCi/cc radioactivity for air particulate
monitoring are practical for leakage detection systems. The particulate
monitor at Catawba meets or exceeds this accepted sensitivity.

RG 1.45 also states that detector systems should be able to respond to a
one gpm, or its equivalent, leakage increase in one hour or less. The
particulate monitor at Catawba has demonstrated the capability of
detecting a 1.0 gpm leak within one hour at the sensitivity recommended
in Regulatory Guide 1.45 using the RCS corrosion product activities from
the UFSAR. Lower RCS activities will result in an increased detection
time. Since the particulate monitor meets the specified 109 pCi/cc
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sensitivity, they are designed in accordance with RG 1.45. The actual
alarm selpoints are set as low as practicable, considering the actual
concentration of radioactivity in the RCS and the containment background
radiation concentration

The operability of the particulate monitor is based upon an instrument
sensitivityŽ> 1-9 pCi/cc a Channel Check performed at a frequency of
every 12 hours, a Channel Operational Test performed at a frequency of
every 92 days, and a Channel Calibration performed at a frequency of
every 18 months.

Instrument censitivities of 1 O4-lCi!GcGradioactivity for particulate
monitoring and of 1 O7 PCL'cc radioactivity for gaseous monitoring are
practical for these loakago detection systems. Radioactivity detection
systems are included for monitoring both particulate and gaseous
activities because of their sensitivities and rapid responses to RCS
LFE/AKAGE.

An increase in humidity of the containment atmosphere would indicate
release of water vapor to the containment. Dew point temperature
measurements can thus be used to monitor humidity levels of the
containment atmosphere as an indicator of potential RCS LEAKAGE. A
1 0F increase in dew point is well within the sensitivity range of available
instruments. Since the humidity level is influenced by several factors, a
quantitative evaluation of an indicated leakage rate by this means may be
questionable and should be compared to observed increases in liquid
level into the containment floor and cquipnrnt-Eump CFAE and
condensate level from air coolers. Humidity level monitoring is considered
most useful as an indirect alarm or indication to alert the operator to a
potential problem. Humidity monitors are not required by this LCO.

Air temperature and pressure monitoring methods may also be used to
infer unidentified LEAKAGE to the containment. Containment
temperature and pressure fluctuate slightly during plant operation, but a
rise above the normally indicated range of values may indicate RCS
leakage into the containment. The relevance of temperature and
pressure measurements are affected by containment free volume and, for
temperature, detector location. Alarm signals from these instruments can
be valuable in recognizing rapid and sizable leakage to the containment.
Temperature and pressure monitors are not required by this LCO.

The volume control tank (VCT) level change offers another means of
detecting leakage into containment (Ref 3). This enhances the diversity of
the leakage detection function as recommended in Regulatory Guide 1.45
(Ref 2). The VCT level instrumentation is not required by, nor can be
credited for, this LCO.

Once any alarm or indication of leakage is received from the RCS leakage
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detection instrumentation, control room operators quickly evaluate all
available system parameters to assess RCS pressure boundary integrity.
These include VCT and pressurizer level indications and, if appropriate,
the RCS mass balance calculation. Response to RCS leakage is
addressed by LCO 3.4.13, "RCS Operational LEAKAGE."

APPLICABLE
SAFETY ANALYSES

The need to evaluate the severity of an alarm or an indication is important
to the operators, and the ability to compare and verify with indications from
other systems is necessary. The system response times and sensitivities
are described in the UFSAR (Ref. 3 and 6). Multiple instrument locations
are utilized, if needed, to ensure that the transport delay time of the
leakage from its source to an instrument location yields an acceptable
overall response time.

I

The safety significance of RCS LEAKAGE varies widely depending on its
source, rate, and duration. Therefore, detecting and monitoring RCS
LEAKAGE into the containment area is necessary. Quickly separating the
identified LEAKAGE from the unidentified LEAKAGE provides quantitative

I

I
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APPLICABLE SAFETY ANALYSES (continued)

information to the operators, allowing them to take corrective action
should a leakage occur detrimental to the safety of the unit and the public.

RCS leakage detection instrumentation satisfies Criterion 1 of 10 CFR
50.36 (Ref. 4).

I

LCO One method of protecting against large RCS leakage derives from the
ability of instruments to rapidly detect extremely small leaks. This LCO
requires instruments of diverse monitoring principles to be OPERABLE to
provide a high degree of confidence that extremely small leaks are
detected in time to allow actions to place the plant in a safe condition,
when RCS LEAKAGE indicates possible RCPB degradation.

The LCO is satisfied when monitors of diverse measurement means are
available. Thus, the containment floor and equipment sump level monitr
monitoring system, in combination with a gaseous or paticulate
radioactivity monitor and a containment ventilation unit condensate drain
tank lovel monitor, provides an acceptable minimum. the particulate
radioactivity monitor, and the CVUCDT provide an acceptable minimum.

APPLICABILITY Because of elevated RCS temperature and pressure in MODES 1, 2, 3,
and 4, RCS leakage detection instrumentation is required to be
OPERABLE.

In MODE 5 or 6, the temperature is to be < 2001F and pressure is
maintained low or at atmospheric pressure. Since the temperatures and
pressures are far lower than those for MODES 1, 2, 3, and 4, the
likelihood of leakage and crack propagation are much smaller. Therefore,
the requirements of this LCO are not applicable in MODES 5 and 6.

ACTIONS A.1, A.2, and A.3

With the required containment floor and equipment sump level monitor
monitoring system inoperable, no other form of sampling can provide the
equivalent information; however, the containment atmosphere particulate
radioactivity monitor and CVUCDT level monitor

I
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ACTIONS (continued)

will provide indications of changes in leakage. T-egetheF with the
atmesphere moniteo, The periodic surveillance for RCS water inventory
balance, SR 3.4.13.1, must be performed at an increased frequency of
24 hours to provide information that is adequate to detect leakage; or grab
samples of the containment atmosphere must be taken and analyzed at a
frequency of every 24 hours; or SR 3.4.15.1, CHANNEL CHECK of the
containment atmosphere particulate radioactivity monitor performed at a
frequency of 8 hours.

Required Action A. 1 is modified by a Note that states the RCS water
inventory balance is not required to be performed until 12 hours after
establishment of steady state operation in accordance with SR 3.4.13.1.
This Note allows exceeding the 24-hour completion time during non-
steady state operation.

With a water inventory balance performed, or a sample obtained and
analyzed every 24 hours, or a CHANNEL CHECK every 8 hours,
continued operation is allowed since diverse indication of RCS LEAKAGE
remains OPERABLE.

Restoration of the required containment loor and' equipment SUmP level
monitor to OPERABLE status within a Complction Time of 30 days is
required to regain !he function after the moRnitor' failur.. This time is
acceptable, considering the Frequency and adequacy of the RCS water
n~vo.... ba aRG9 required by Recquired A.ctiR .....

B.1 and B.2

With both gaseous and the paYieuiate containment atmosphere
particulate radioactivity monitor monitoring instrumentation channels
inoperable, alternative action is required. Either water inventory balances,
in accordance with SR 3.4.13.1, must be performed or grab samples of
the containment atmosphere must be taken and analyzed or water
inventory balances, in accordance with SR 3.4.13.1 must be performed to
provide alternate periodic information.

Required Action B. 1 is modified by a Note that states the RCS water
inventory balance is not required to be performed until 12 hours after
establishment of steady state operation in accordance with SR 3.4.13.1.
This Note allows exceeding the 24-hour completion time during non-
steady state operation.

With a water inventory balance performed or grab samples obtained and
analyzed every 24 hours, continued operation is allowed since diverse
indications of RCS LEAKAGE remains OPERABLE. The 24 hour interval
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provides periodic information that is adequate to detect leakage.

With a sample obtained and analyzed or water inventory balance
performFed ever' 24 hours, continRed opreation is allowed if the
containment ventilation unit condensate drain tank level monitor is
OPERABLE.

The 21 hour interal provides periodic information that is adequate to
deteGt leakage.

C.1, C.2. and C.3

With the required containment ventilation unit condensate drain tank Icvel
monior inoperable, alternative action ie again rquikred. Either
SR 3.4.15.1 must be peformed or water inventor' balances, in
accordance with SR 3.4.13.1, must be pefformed to provide alternate
periodic information. Provided a CHANNEL CHECK is performed every
8 hours or a water inventory balance is peoformed every 24 hours, reactor

operation may continue while awaiting restoration of the ontanment

ventilation unit condensate drain tank level monitor to OPERABLE status.

With the CVUCDT level monitor inoperable, alternative action is again
required. Either a water inventory balance, in accordance with SR
3.4.13.1; or grab samples obtained and analyzed at a frequency of 24
hours; or SR 3.4.15.1, CHANNEL CHECK, of the containment
atmosphere particulate radioactivity monitor at 8-hour intervals, must be
performed to provide alternate periodic information. RequiredAction C. 1
is modified by a Note that states the RCS water inventory balance is not
required to be performed until 12 hours after establishment of steady state
operation in accordance with SR 3.4.13.1. This Note allows exceeding
the 24-hour completion time during non-steady state operation.

Provided a water inventory balance is performed every 24 hours; or grab
samples taken and analyzed every 24 hours; or a CHANNEL CHECK of
the containment atmosphere particulate radioactivity monitor is performed
every 8 hours, reactor operation may continue while awaiting restoration
of the CVUCDT level monitor to OPERABLE status. The 24 and 8 hour
intervals provide periodic information that is adequate to detect RCS
LEAKAGE.

The 21 hour interval provides periodic information that is adequate to
citrnt RreR I RAXA(r~

Catawba Units 1 and 2 B 3.4.1 5-7 Revision No. 0 1



RCS Leakage Detection Instrumentation
B 3.4.15

BASES

ACTIONS (continued)

D.1 an-RD.

With two of the three RCS leakage detection instrumentation subsystems
inoperable, With the required containment atmosphero radioactivity
monitor and the required containment ventilation unit condensate drain
tank level monitor inoperabeI, the only moans of detecting loakage is the
containmcnt floor and equipment sump lcvel monitor. This Geidition
does not provide the required diverse means of leakage detection is not
available. The Required Action is to restore either of the inoperable
Fequired monitors to OPERABLE status within 30 days to regain the
intended leakage detection diversity. The 30 day Completion Time
ensures that the plant will not be operated in a reduced configuration for a
lengthy time period.

E.1 and E.2

If a Required Action of Condition A, B, C, or D cannot be met, the plant
must be brought to a MODE in which the requirement does not apply. To
achieve this status, the plant must be brought to at least MODE 3 within
6 hours and to MODE 5 within 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the required
plant conditions from full power conditions in an orderly manner and
without challenging plant systems.

F.1

With all required monitors inoperable, no automatic means of monitoring
leakage are available, and immediate plant shutdown in accordance with
LCO 3.0.3 is required.

SURVEILLANCE SR 3.4.15.1
REQUIREMENTS

SR 3.4.15.1 requires the performance of a CHANNEL CHECK of the
required containment atmosphere particulate radioactivity monitor. The
check gives reasonable confidence that the channel is operating properly.
The Frequency of 12 hours is based on instrument reliability and is
reasonable for detecting off normal conditions.
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.15.2

SR 3.4.15.2 rcquires the performance of a COT on the requirad
containment atmosphere radioactivity monitor. The test ensures that the
monitor can perform its function in the desired manner. The test verifies
the alarm setpaint and relative accuracy of the instrument string. The
COT is relative to the detection of radioactivity indicative of a 1 gpm RCS
leak, within one hour of leakage onset. The COT does notverify
automatic actions associated with high radioactivity on the applicable
channels. -The Frequency of 92 days considers instrumentereliability, and
operating experience has- shown that it is proper for detecting
de§~adation.

SR 3.4.15.2 requires the performance of a COT on the containment
atmosphere particulate radioactivity monitor. The test ensures that a
signal from the monitor can generate the appropriate alarm associated
with the detection of a minimum 1 gpm RCS leak. The desired alarm is
derived from a digital database. Database manipulation concurrent with a
signal supplied from the detector verifies the operability of the required
alarm. The Frequency of 92 days considers instrument reliability, and
operating experience has shown that it is proper for detecting
degradation.

SR 3.4.15.3, SR 3.4.15.4. and SR 3.4.15.5. and SR 3.4.15.6

These SRs require the performance of a CHANNEL CALIBRATION for
each of the RCS leakage detection instrumentation channels. The
calibration verifies the accuracy of the instrument string, including the
instruments located inside containment. The Frequency of 18 months is a
typical refueling cycle and considers channel reliability. Again, operating
experience has proven that this Frequency is acceptable.

I

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

2. Regulatory Guide 1.45.

3. UFSAR, Section 5.2.5.

4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

5. Catawba Safety Evaluation Report, Section 5.2.5

6. UFSAR, Table 5-10
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Description of Proposed Changes and Technical Justification

1.0 DESCRPTION

1.1 Introduction

Duke Energy Corporation (Duke) is submitting a license
amendment request (LAR) applicable to the Technical
Specifications and Facility Operating Licenses NPF-9 and
NPF-17 for McGuire Nuclear Station, Units 1 and 2,
respectively; and NPF-35 and NPF-52 for Catawba Nuclear
Station, Units 1 and 2, respectively.

For McGuire, this LAR revises TS 3.4.15, RCS Leakage
Detection Instrumentation, and its associated Bases; and
Updated Final Safety Analysis Reports (UFSAR) Sections 1.7,
Division 1 Regulatory Guides; 5.2.7, Reactor Coolant
Pressure Boundary Leakage Detection System (and Table 5-
30); and 11.4.2.2.4, Containment Airborne Monitor, for
McGuire.

For Catawba, this LAR revises TS 3.4.15, RCS Leakage
Detection Instrumentation, and its associated Bases; and
UFSAR Sections 1.7.1, Regulatory Guides, 5.2.5, Detection
of Leakage Through Reactor Coolant Pressure Boundary (and
Table 5-10); and 11.5.1.2.2.2, Containment Airborne
Monitor, for Catawba.

1.2 McGuire and Catawba TS and Bases Changes

Currently McGuire LCO 3.4.15 contains the following:

"The following RCS leakage detection instrumentation shall
be OPERABLE:

a. The containment floor and equipment sump level
monitoring system;

b. One containment atmosphere gaseous radioactivity
monitor; and

c. Either the containment ventilation condensate drain
tank level monitor or the containment atmosphere
particulate radioactivity monitor."
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This LAR revises McGuire LCO 3.4.15 to state:

"The following RCS leakage detection instrumentation
shall be OPERABLE:

a. The containment sump level monitoring system
(consisting of both the containment floor and
equipment sump level monitors and the incore
instrument sump level alarm);

b. One containment atmosphere particulate
radioactivity monitor; and

c. One containment ventilation unit condensate drain
tank level monitor."

Currently Catawba LCO 3.4.15 contains the following:

"The following RCS leakage detection instrumentation
shall be OPERABLE:

a. One containment floor and equipment sump level
monitor;

b. One containment atmosphere radioactivity monitor
(gaseous or particulate); and

c. One containment ventilation unit condensate drain
tank level monitor."

This LAR revises Catawba LCO 3.4.15 to state:

"The following RCS leakage detection instrumentation
shall be OPERABLE:

a. The containment sump level monitoring system
(consisting of both the containment floor and
equipment sump level monitors and the incore
instrument sump level alarm);I

b. One containment atmosphere particulate
radioactivity monitor; and
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c. One containment ventilation unit condensate drain
tank level monitor.

Condition A for McGuire and Catawba is being changed to be
applicable to the containment sump monitoring system (which
is now defined to include the incore instrument sump alarm)
and the Required Action and Completion Time is being
revised to be consistent with Condition C for the
containment ventilation unit condensate drain tank level
monitor. That is: perform SR 3.4.13.1, an RCS water
inventory balance, within a Completion Time of 24 hours; or
analyze grab samples of the containment atmosphere within
24 hours; or perform SR 3.4.15.1, CHANNEL CHECK, of the
containment atmosphere radioactivity monitor within a
Completion Time of 8 hours. In Required Action A.1, a Note
states that SR 3.4.13.1 is not required to be performed
until 12 hours after establishment of steady state
operation. This is because the RCS water inventory balance
must be performed with the reactor at steady state
operating conditions and near operating pressure. The
allowance of the proposed Note is consistent with NUREG-
1431, "Standard Technical Specifications Westinghouse
Plants," (STS) and SR 3.4.13 itself. For clarification,
the Bases states this Note allows exceeding the 24-hour
completion time during non-steady state operation.

Condition B for McGuire and Catawba is being changed to be
applicable to the containment atmosphere particulate
monitor instead of the gaseous monitor which is being
removed from the TS. The same Note for SR 3.4.13.1 is
being added to Required Action B.1.

Condition C for Catawba is being changed to delete
"required," since there is only one containment ventilation
unit condensate drain tank monitor. The same Note for SR
3.4.13.1 is being added to Required Action C.1. For
consistency at McGuire, this requires the addition of a new
CONDITION C along with Required Actions and Completion
Times, as shown below.
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CONDITION REQUIRED ACTION COMPLETION TIME

C. Containment ventilation C.1 - -- NOTE--------------
unit condensate drain Not required until 12 hours
tank level monitor after establishment of
inoperable. steady state operation.

Perform SR 3.4.13.1 Once per 24 hours

OR

C.2 Analyze grab samples of Once per 24 hours
the containment
atmosphere.

OR

C.3 Perform SR 3.4.15.1. Once per 8 hours.

Condition D for McGuire and Catawba is being changed to
address the condition where two of the three RCS leakage
detection instrumentation subsystems are inoperable. The
proposed revision for Condition D, with Required Action,
and Completion Time is shown below.

CONDITION REQUIRED ACTION COMPLETION TIME

D. Two of the three RCS D.1 Restore at least two of the 30 days
leakage detection three RCS leakage
instrumentation detection instrumentation
subsystems inoperable. subsystems to OPERABLE

status.

Surveillance Requirements (SR) 3.4.15.1, 3.4.15.2, and
3.4.15.4 are being clarified to indicate that they now
apply to the particulate monitor. SR 3.4.15.1, 3.4.15.2,
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3.4.15.3, 3.4.15.4, and 3.4.15.5 are being revised to
remove "required," since there is only one each of the
applicable leakage detection instrumentation subsystems. A
new SR 3.4.15.6, Channel Calibration, is being added to
apply to the incore instrument sump level alarm. The
associated Bases are being adjusted to conform with the
above changes. The Catawba Bases for SR 3.4.15.2 is also
being clarified to add a description of the test to
demonstrate the alarm operability.

Following approval and implementation of the changes
contained in this LAR, TS 3.4.15 will be consistent at
McGuire and Catawba.

1.3 Discussion of Proposed Changes

The current McGuire and Catawba TS 3.4.15 do not include
either the incore instrument sump level alarm or the volume
control tank (VCT) level instrumentation as subsystems of
the RCS Leakage Detection Instrumentation. In regard to
RCS leakage detection, neither of these subsystems are
discussed in the associated Bases for TS 3.4.15, nor is
there a detailed discussion of the incore instrument sump
in the UFSAR. This LAR adds these two subsystems to the TS
3.4.15 Bases as additional diverse means of detecting
reactor coolant system leakage and addresses the compliance
with the applicable regulatory document, Regulatory Guide
1.45, "Reactor Coolant Pressure Boundary Leakage Detection
Systems," (RG 1.45). Additionally, the incore instrument
sump level alarm, is being added to the containment sump
level monitoring system, along with the current containment
floor and equipment sump level monitors, as part of LCO
3.4.15.a.

Specifically, within this LAR, Duke is proposing to address
the design basis considerations listed below.

* Add the incore instrument sump level alarm to LCO
3.4.15.a with a new SR 3.4.15.6 and discuss these in
the Bases. The surveillance frequency of 18 months is
consistent with that for the containment floor and
equipment (CFAE) sump level monitoring
instrumentation. The Bases discussion and the
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forthcoming UFSAR revisions include this subsystem's
degree of compliance with RG 1.45 as a diverse means
of leakage detection.

* Remove the option to use the containment atmosphere
gaseous radioactivity monitor for RCS leakage
detection instrumentation. These current TS
requirements are being transferred to the particulate
monitor. The Bases discussion and the forthcoming
UFSAR revisions include this subsystem's degree of
compliance with RG 1.45 as a diverse means of leakage
detection.

* Add a new Condition D which applies when two of the
three RCS leakage detection instrumentation subsystems
are inoperable. The intent of this change is to
emphasize the. diverse means available for leakage
detection and establish an appropriate Required Action
and Completion time.

* Add a VCT level change subsystem description to the
Bases, with a statement that this system enhances the
diversity of the leakage detection function as
recommended in RG 1.45. This subsystem is not to be
required by the LCO, similar to the current status of
instrumentation for containment humidity, temperature,
and pressure.

* Add to the Bases, a discussion of the containment
environmental conditions during plant power operations
and the physical configuration of lower containment in
regard to the total reactor coolant system leakage
(including steam) flow into the CFAE and incore
instrument sumps, since this phenomenon lengthens the
leakage detection response time. Also clarify that
these conditions mean that reactor coolant system
pressure boundary leakage detection by the CFAE and
incore instrument sumps will typically occur following
other means of leakage detection.
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* Add to the Bases, a discussion of control room
operator actions following an alarm or indication of
RCS leakage.

2.0 TECHNICAL JUSTIFICATION

2.1 Background

Current TS 3.4.15 requires that the CFAE sump level
monitoring instrumentation be operable to meet the TS
requirements for the RCS leakage detection instrumentation.
The Bases for this TS states that measurement of CFAE sump
level serves as the primary method of detecting leakage
into the containment. Additionally for McGuire, the
current TS 3.4.15 requires that one containment atmosphere
gaseous radioactivity monitor and either the containment
ventilation condensate drain tank level monitor or the
containment atmosphere particulate radioactivity monitor be
operable as well. For Catawba, this LCO requires that one
containment atmosphere radioactivity monitor (gaseous or
particulate) and one containment ventilation unit
condensate drain tank (CVUCDT) level monitor be operable as
well. This LAR proposes changes to the current McGuire and
Catawba TS requirements for each of the RCS leakage
detection instrumentation subsystems. The revised TS
places emphasis on providing diverse means to detect
leakage rather than identifying a primary means as is
currently the case with the CFAE sump monitoring system.
Also, this LAR clarifies the role of additional diverse
means (beyond the LCO requirements) that are available to
the plant operators to detect RCS leakage.

The incore instrument sump level alarm has not been
considered part of the operability requirements for TS
3.4.15. The McGuire UFSAR Section 5.2.7 and Catawba UFSAR
Section 5.2.5 identify design features for detecting
leakage inside containment. However, in describing the
leakage detection systems, the UFSARs do not discuss the
incore instrument area in detail, since leakage into the
area is not expected under normal operating conditions- and
actual operating experience confirms this. This LAR
enhances the McGuire and Catawba licensing basis by adding
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the incore sump level instrumentation to each plant's TS
and Bases.

In 1973, the NRC provided guidance in Regulatory Guide 1.45
for detecting RCS leakage using containment atmosphere
radiation monitors. Subsequent to the RG 1.45 guidance,
the NRC has published clarification that instruments with a
sensitivity of 10-9 pCi/cc for air particulate monitoring
are designed in accordance with RG 1.45 position even for
situations wherein the monitor's response exceeds the RG
1.45 position C.5 for a response time of 1 gpm within 1
hour (reference NRC enclosure dated July 18, 2002
ML021750004). Both McGuire and Catawba radiation
particulate monitors meet or exceed the RG 1.45 sensitivity
recommendation of 10-9 ACi/cc and, therefore, an exception
is requested to the RG 1.45 recommendation to respond to a
1 gpm leak within 1 hour. This LAR revises the TS, Bases,
and UFSARs to accurately reflect the capabilities of the
atmosphere radioactivity monitors in regard to RG 1.45, and
emphasize this subsystem's role in providing diverse means
to detect RCS leakage.|

2.2 Containment Sump Level Monitoring System

Several references are in this document that use the term
"incore." For the purpose of this amendment, the incore
instrument sump is in the corner of the incore instrument
area and is located under the reactor vessel. This sump
contains the incore instrument sump level instrumentation.
The incore instrument room is outside the crane wall at the
seal table. The incore instrument tunnel is the sloped
space between the incore instrument area and the incore
instrument room.

One method of detecting leakage into the containment is by
measurement of the CFAE sump level. Sumps (A and B) are
located on opposite sides of the containment outside the
crane wall. Any leakage that falls to the floor inside the
crane wall will drain through crane wall penetrations at
floor level (at McGuire) or run through embedded floor
drains (at Catawba) to one of the two sumps. Any leakage
outside the crane wall that falls onto the floor will
gravity drain to these sumps. The sump level rate of
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change, as calculated by the operator aid computer (OAC),
would indicate the leakage rate. This method of detection
would indicate in the control room and may represent a
water leak from either the Reactor Coolant System or the
Main Steam and Feedwater Systems. A 1 gpm leak (cumulative
in both sump A and B) is detectable within a time period of
one hour after leakage has reached the sump.

Duke has determined that the existing level instrumentation
in the incore instrument sump would not detect a 1 gpm leak
within a one hour time period. Thus, the current incore
instrument sump level alarm does not meet the requirements
of RG 1.45, Position C.5.I Neither does the instrumentation
meet Position C.7 for indication in the control room,
Position C.8 for testing during plant operation, nor prior
to approval of this LAR, Position C.9 for inclusion in the
plants' Technical Specifications. These exceptions are
discussed further below. However, the existing
instrumentation does provide detection of leakage as
discussed in Position C.3. This LAR addresses these issues
by adding the incore instrument sump level alarm to LCO
3.4.15.a, adding a discussion of the incore instrument sump
level alarm to the TS 3.4.15 Bases, and by revising McGuire
UFSAR Section 5.2.7 and Table 5-30 and Catawba UFSAR
Section 5.2.5 and Table 5-10 to agree with the license
bases changes contained in this LAR. The TS and Bases
changes are included within this LAR submittal package.
Appropriate changes to the plants' UFSARs will be submitted
to the NRC in accordance with 10 CFR 50.71(e) and these
changes will note the exceptions being taken to RG 1.45.

The Bases for TS 3.4.15 specifically discusses level
instruments associated with the two CFAE sumps. RG 1.45
permits the use of various instrumentation to detect RCS
leakage, with a sensitivity equivalent to 1 gpm within a
one hour period. This is true for the CFAE sump level|
instrumentation, but not for the incore instrument sump
level alarm. Although the incore instrument sump level
alarm is not as sensitive as that of the CFAE sumps, a 1
gpm leak detection capability within less than three hours
(once leakage has reached the sump) is available. In order
to provide some margin, the McGuire and Catawba licensing
bases are being changed to state a four-hour response time.
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The ability of the incore instrument sump subsystem to
detect a primary system pressure boundary leak is not a
current TS requirement. This LAR adds it to LCO 3.4.15.a
and the Bases and forthcoming UFSAR revisions will discuss
the exceptions in its capabilities to meet the RG 1.45
criteria. These exceptions are also identified within this
LAR submittal document. The incore instrument sump alarm
subsystem enhances the diversity of the RCS leakage
detection function as permitted by RG 1.45.

For both McGuire and Catawba, the incore instrument sump
level will alarm at a level of approximately 11" above the
sump floor, and thus is capable of detecting a leak of
approximately 170 gallons or a sump input rate of 1 gpm, in
approximately 2 hours 50 minutes, once leakage has reached
the. The incore instrument sump level alarm provides a
level indication alarm in the control room. Although
leakage in this area is not typical, there are potential
reactor coolant leak locations that would be indicated by
the incore sump level. The alarm response for this leakage
refers operators to TS 3.4.13, RCS Operational Leakage, for
limiting conditions for operations with unidentified
leakage. This sump level instrumentation will now be
required by TS and will provide a means of detecting
leakage into the incore instrument sump and an additional
means of detecting reactor coolant system leakage. When
accumulated liquid volume in the sump reaches the alarm
level, leakage would be detectable by means of the level
instrumentation as described above.

As described above, the incore instrument sump level alarm
cannot detect a one gpm leak within one hour and is an
exception to position C.5 of Regulatory Guide 1.45. The
incore instrument sump level alarm does not provide
indication to control room for converting to a common
leakage equivalent, and is likewise an exception to
position C.7. The incore instrument sump level alarm is
located under the reactor vessel where radiation levels
restrict all personnel access for testing of operability
and calibration during plant operation, and thereby is an
exception to position C.8. Based on the latter limitation,
the surveillance frequency for the incore instrument sump
alarm is being proposed as 18 months, coinciding with
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refueling outages and consistent with that for the CFAE
sump level monitoring instrumentation. In that leakage
into the incore instrument area under the reactor vessel is
not expected during normal plant operation, and that TS-
controlled diverse means remain available for detection of
leakage by means of the CFAE sump level monitor, the CVUCDT
level monitor, and the containment atmosphere particulate
radioactivity monitor, plus additional non-TS diverse
means, these exceptions to the recommendations of
Regulatory Guide 1.45 do not prevent the timely
identification of any postulated reactor coolant pressure
boundary leakage.

2.3 Containment Atmosphere Radioactivity Monitors

TS LCO 3.4.15 allows use of either the gaseous or the
particulate monitor to satisfy the requirements for one
containment atmosphere radioactivity monitor. Due to
improved fuel integrity and resulting reduced RCS
radioactivity levels, the gaseous channel of the
containment atmosphere radiation monitor has become less
effective for RCS leakage detection. Therefore, the
gaseous monitor is being proposed for deletion from the TS.
Following approval of this LAR, the containment atmosphere
radioactivity monitoring requirement of LCO 3.4.15 will be
fulfilled by the particulate channel. The containment
atmosphere gaseous monitor will continue to be maintained
and available at both McGuire and Catawba in accordance
with normal non-TS equipment practices and procedures to
provide additional diverse means of detecting a RCS leak to
containment.

Regulatory Guide 1.45 states that instrument sensitivities
of 10-9 pCi/cc radioactivity for air particulate monitoring
are practical for leakage detection systems. As both
McGuire and Catawba meet or exceed this accepted
sensitivity, Duke proposes the operability of the
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particulate monitors to be based upon the following
conditions:

* Instrument sensitivity > 10-9 LCi/cc
* Channel Check frequency every 12 hours
* Channel Operational Test frequency every 92 days
* Channel Calibration frequency every 18 months

RG 1.45 also states that detector systems should respond to
a one gpm, or its equivalent, leakage increase in one hour
or less. The particulate monitors at both McGuire and
Catawba have demonstrated capabilities of detecting a 1.0
gpm leak within one hour at the sensitivity recommended in
Regulatory Guide 1.45 using the RCS corrosion product
activities as provided in the UFSAR. However, recently
measured RCS activities are significantly lower than those
provided in the USFAR. Lower RCS activities will result in
an increased detection time. This LAR requests an
exemption from the 1 gpm in one hour detection capability
recommendation for the particulate monitors as stated in RG
1.45. Analyses based on measured RCS radioactivity
concentrations from February 2005, current background
levels in containment, and conservative particulate
transmission assumptions, have been conducted. Based on
probable operating conditions, the estimated time it would
take for the containment atmosphere particulate monitor to
detect a 1 gpm leak ranges from 1 to 10 hours, which
corresponds to 100% power and hot zero power operating
conditions. The 100% power condition is the most probable
power level based on operating history.

Industry operating experience has shown particulate
monitors to be effective in detecting primary system
leakage and the current particulate monitors at McGuire and
Catawba meet or exceed the accepted 10-9 pCi/cc sensitivity
as stated in RG 1.45. Since the monitors meet the
specified 10-9 pCi/cc sensitivity, they are designed in
accordance with RG 1.45. Therefore, Duke requests an
exemption from the response time objective of 1 gpm in 1
hour as stated in RG 1.45 and proposes that the instrument
operability requirements be based on the conditions
discussed above.
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Following deletion of the gaseous channel from the LCO, as
discussed above, additional diverse means of leakage
detection will continue to be available to provide RCS
leakage detection capability at both McGuire and Catawba.

2.4 Diverse Means of Detecting Reactor Coolant Leakage

The proposed changes to TS LCO 3.4.15 specify three diverse
means of detecting RCS leakage: 1) the containment sump
monitoring system (which will now include both the CFAE
sumps and the incore instrument sump), 2) the containment
atmosphere particulate radioactivity monitor, and 3) the
CVUCDT. As itemized below, there are other existing
considerations which contribute to the diverse capability
the plant operators have to detect RCS leakage.

* McGuire and Catawba operating experience indicates
that high temperature primary and secondary water
leaks produce steam and hot water mist that is readily
absorbed in the containment atmosphere. Much of the
hot water that reaches the containment floor will
evaporate in the low-humidity environment as it
migrates to the containment sumps. The net effect is
that any high enthalpy/high temperature system leakage
is detectable in part by the containment atmosphere
radioactivity monitor, the CVtCDT, and the CFAE and
incore instrument sumps.

* Forced ventilation serves the incore instrument area
under the reactor vessel for McGuire and Catawba.
This ventilation is supplied to the area under the
reactor vessel from the lower containment ventilation
system. By maintaining forced ventilation, the air
volume of the incore instrument area is replaced at a
frequent rate. This provides for transportation of
moisture and/or radioactivity with the return air to
lower containment from any postulated reactor coolant
system leak within this area, and the detection of
leakage by either the CVUCDT monitor or the
containment atmosphere radioactivity monitors.
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* VCT level monitoring provides an additional diverse
means for detection of reactor coolant pressure
boundary leakage. A change in VCT level rate-of-
change is detectable by control room operators as a
potential leak in the reactor coolant pressure
boundary.

The function of the CVTCDT in regard to RCS leakage
detection is being clarified within this LAR to state that
the leakage is detectable within the required response time
after condensate has reached the tank, and for McGuire,
strengthened by the addition of a new TS Condition,
Required Actions, and Completion Time. Requirements for
the containment atmosphere particulate radioactivity
channel will remain in LCO 3.4.15 and these include the
requirement to analyze grab samples or perform an RCS mass
balance calculation (SR 3.4.13.1, which along with SR
3.4.15.1, Channel Check, will also now be required for an
inoperable CVUCDT) once per 24 hours in case of
inoperability. The proposed revisions to Condition A
specifies Required Actions and Completion Times for the
containment sump monitoring system that are consistent with
these corresponding TS requirements for the other two RCS
leakage detection subsystems. The mass balance calculation
can provide the control room operators with indication of a
1 gpm leak. Further, there are other non-TS containment
temperature and pressure instrumentation indications
available in the control room and these contribute to the
operators' ability to detect RCS leakage.

The changes proposed in this LAR emphasize a diverse
approach to providing RCS leakage detection capability as
encouraged by RG 1.45. Thus, the revised Condition A for
the containment sump level monitoring system has a Required
Action and Completion Time that does not require a plant
shutdown. The proposed changes to TS 3.4.15 require that
the 30-day shutdown requirement be invoked when two of the
three leakage detection subsystems are inoperable (new
Condition D). Duke considers the risk significance of the
RCS leakage detection instrumentation to be low. The
instrumentation systems covered by TS 3.4.15 are not
modeled in either the McGuire or Catawba PRA, thus the
proposed TS controls are considered to be appropriately
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stringent based on the safety significance of these
components.

2.5 Applicable Regulatory Criteria

General Design Criteria (GDC) 30, "Quality of Reactor
Coolant Pressure Boundary", contained in Appendix A to 10
CFR 50, "General Design Criteria of Nuclear Power Plants",
requires that a means be provided for detecting, and to the
extent practical, identifying the location of the source of
reactor coolant leakage. RG 1.45 describes acceptable
methods of implementing this requirement with regard to the
selection of leakage detection systems for the reactor
coolant pressure boundary.

RG 1.45 is a part of the McGuire and Catawba licensing
bases. The TS Bases states that RG 1.45 describes
acceptable methods for selecting leakage detection systems,
and both of the McGuire and Catawba UFSARs state that RG
1.45 was adopted with comment, the comment being related to
seismic qualification and unrelated to the issue of
instrumentation sensitivity.

RG 1.45 emphasizes the importance of early leak detection
in the prevention of accidents and encourages improvements
in leak detection techniques. The RG describes various
acceptable methods of detecting RCS leakage including sump
level, tank level, and gaseous and particulate radiation
monitors. Although the RG does not attempt to describe all
possible floor drain/sump arrangements, it is reasonable to
conclude that the RG intends for the sump level
instrumentation to reflect the cumulative leakage to the
floor throughout the Containment Building. This would
include the area inside the crane wall, the pipe chase, and
the incore instrument area.

RG 1.45 further recognizes that some methods, such as
radiation monitors may be ineffective during certain
periods of operation. The RG recognizes that other
detection methods may be developed although it does not
explicitly suggest substitution of alternate methods in
lieu of the recommended methods.
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10 CFR 50.36 is the NRC regulation that addresses the
content of TS at nuclear power plants. Following review of
this regulation, Duke has determined that the incore
instrument sump level alarm should be included in the
McGuire and Catawba TS LCO 3.4.15.a and discussed in the
associated Bases, since it contributes to ensuring the
integrity of the reactor coolant pressure boundary.

The applicable section of the NRC Safety Evaluation Report
for McGuire and Catawba is Section 5.2.5, Reactor Coolant
Pressure Boundary Leakage Detection System.

Appropriate discussions that reflect the changes contained
in this LAR will be added to the McGuire and Catawba UFSARs
in accordance with 10 CFR 50.71(e).

2.6 Leak-Before-Break

In light of the RCS leakage detection capabilities of the
containment incore instrument sump level alarm and the
containment atmosphere radioactivity monitors, the
technical bases for applying the leak-before-break concept
to McGuire and Catawba were reviewed.

The leak-before-break analysis (LBB) for large diameter
primary piping for McGuire was submitted by Reference 1 and
approved by the NRC in Reference 2, and submitted for
Catawba in References 3 and 4 and approved by the NRC in
References 5 and 6. Each of these analyses calculated a
leak through a postulated leakage flaw that is large
relative to the sensitivity of the plants' leak detection
systems, consistent with RG 1.45. That is, the capability
of the incore instrument sump level alarm to detect a 1 gpm
leak in four hours and the capability of the atmosphere
particulate radioactivity monitor, as described above, is
adequate to ensure identification of a leak bounded by the
LBB methodology, since sufficient margin in initial leakage
and flaw stability has been demonstrated.

The current structural design basis for the McGuire reactor
coolant system (RCS) primary loops requires that pipe
breaks be postulated as defined in the approved
Westinghouse WCAP-8082 (Reference 7). The postulated pipe
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break locations for the main coolant loop are identified in
UFSAR Table 3-21. The leak rate predictions of Enclosure A
of Reference 1, WCAP-10585 (Reference 8), which is
McGuire's LBB analysis, identifies a critical flaw size of
29.33 inches long in the hot leg piping (2.31 inches thick)
and establishes a postulated leak rate of 96 gpm using an
initial through wall crack of 7.5 inches long. This
provides a margin of approximately 4 between the critical
flaw size and the postulated leakage flaw size, and a
margin of 96 between the postulated leak rate and the
present leak detection capacity identified as McGuire's
licensing basis (i.e., the ability to detect leakage of 1
gpm within 1 hour as recommended by RG 1.45).

The current structural design basis for the Catawba reactor
coolant system (RCS) primary loops requires that pipe
breaks be postulated as defined in the approved
Westinghouse WCAP-8082 (Reference 7). The postulated pipe
break locations for the main coolant loop are identified in
UFSAR Table 3-20. The leak rate predictions of Enclosure A
of Reference 4, Westinghouse Topical Report WCAP-10546
(Reference 9), which is Catawba's LBB analysis, identifies
a critical flaw size of 32.5 inches long in the cross over
piping (2.61 inches thick) and establishes a postulated
leak rate of 10 gpm using an initial through wall crack of
7.5 inches long. This provides a margin of greater than 4
between the critical flaw size and the postulated leakage
flaw size and a margin of approximately 10 between the
postulated leak rate and the present leak detection
capacity identified as Catawba's licensing basis (i.e., the
ability to detect leakage of 1 gpm within 1 hour as
recommended by RG 1.45).

The underlying technical basis for LBB is based on a leak
rate alone. Extension of the 1 hour timeframe discussed in
RG 1.45 and the McGuire and Catawba LBB analyses does not
affect the technical basis for the fracture mechanics
analyses demonstrating LBB. There is no credible failure
mechanism associated with the RCS piping/components that
would lead to crack propagation from the reference leakage
crack size of 7.5 in. to the critical flaw size in a short
period of time. Fatigue, intergranular stress corrosion
cracking, and primary water stress corrosion cracking are
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relatively slow failure mode processes. Therefore, a crack
producing a leak rate as predicted by the LBB analyses
would not grow measurably under any of these individual or
collective failure modes in a short period of time.
Furthermore, the LBB analyses indicate that given the
leakage crack size associated with a referenced leak (based
on RG 1.45 leak rate detection capability of 1 gpm
multiplied by a safety factor of 10), the crack is stable
under the worst case design load combination of deadweight,
pressure, thermal expansion, and seismic (SSE) loads. As
indicated above, there is a factor of safety of
approximately 4 between the reference leakage crack size
and the critical crack size.

2.7 Precedent Licensing Actions

The following table summarizes previous approvals for leak
detection response times for radioactivity monitors.

Plant Date Monitor response Assumption

Byron and January 1 gpm detection realistic
Braidwood 14, 2005 in 7.3 hours activity levels

SER (particulate)

NRC July 18, 10-9 Ci/cc N/A
response to 2002 sensitivity for
3 questions RG 1.45
ML021750004 compliance

-(particulate)

Indian January 1 gpm detection Realistic
Point 3 30, 2002 in 4 to 7 hours activity levels

SER and (particulate) and
October 70 hours
25, 2001 (gaseous)
letter

Crystal June 14, 1 gpm detection 0.1 % failed fuel
River 1999 SER in 1 hour from plant

(particulate) and environmental
14 hours report
(gaseous)
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Plant Date Monitor response Assumption

St Lucie May 27, 1 gpm detection 0.1% failed fuel
1999 in 18.1 hours
Safety (particulate) and
Assessment 15.1 hours

(gaseous)

Turkey May 27, 1 gpm detection 1% failed fuel
Point 1999 in 1 hour

Safety (particulate) and
Assessment 4 hours (gaseous)

A random sample of other Technical Specifications within
the industry identified several plants' that rely upon only
two leakage detection subsystems, and consequently, permit
continuous plant operation with two leakage detection
subsystems operable; with shutdown being required when only
one leakage detection system is operable. McGuire and
Catawba similarly propose to limit the plant shutdown
requirement to conditions where there is only one leakage
detection subsystem operable (i.e., two of the three
leakage detection subsystems are inoperable).

3.0 CONCLUSION

Based on the above discussion, an effective RCS leakage
detection system must depend on diverse methods of
detection and these diverse methods must be able to detect
significant Reactor Coolant System pressure boundary
degradation as soon after occurrence as practical to
minimize the potential for gross boundary failure. This
LAR clarifies the alternate and diverse means available for
RCS leakage detection at McGuire and Catawba. RG 1.45
recommends that the sensitivity and response time of each
leakage detection system be adequate to detect a leakage
rate, or its equivalent, of 1 gpm in less than one hour.

X Plants identified include Calvert Cliffs, Hatch, San Onofre, Brunswick, Farley, Braidwood, Byron, and
Oconce.

20



I I * .

Attachment 2

Description of Proposed Changes and Technical Justification

The RG recognizes that variables exist that make some
methods of leakage detection ineffective and untimely under
certain operating conditions so that diverse detection
methods and consideration of delay time are appropriate and
required. The design of the McGuire and Catawba RCS
leakage detection system incorporates diverse methods of
detection as currently required by TS 3.4.15 and emphasized
by this LAR. Additionally other diverse methods of leakage
detection are available, such as containment humidity, air
temperature, and pressure monitoring. Further, the current
UFSARs describe an additional method for leakage detection
via changes in the VCT level, which uses as its basis, the
makeup demand for the RCS. The VCT level change trend is
very useful to the control room operators but is not
required by the TS LCO 3.4.15.

The incore instrument sump is not currently covered by the
TS, nor discussed in detail in the UFSARs, in regard to
reactor coolant leakage detection; but it is concluded that
it should be controlled by TS and included in the McGuire
and Catawba licensing bases since it serves as a diverse
means of detecting RCS leakage and contributes to ensuring
the integrity of the reactor coolant pressure boundary.
The changes proposed in this LAR enhances the McGuire and
Catawba TS and licensing bases.

While the proposed amendment eliminates the gaseous channel
from LCO 3.4.15, it results in a more restrictive
requirement in the LCO for the containment atmosphere
particulate radioactivity monitor for the particulate
channel.

This LAR proposes additions that strengthen the TS controls
for the McGuire and Catawba RCS leakage detection
instrumentation. Following implementation of this LAR, the
TS will continue to require diverse means of leakage
detection with the capability to detect RCS leakage such
that adequate margin is maintained with the NRC-approved
LBB analyses for both McGuire and Catawba.
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Duke Energy Corporation (Duke) has made the determination
that this license amendment request (LAR) involves No
Significant Hazards Consideration through the application of
the standards established by the NRC's regulations in 10 CFR
50.92. These three standards are discussed below.

1. Would implementation of the changes proposed in this LAR
involve a significant increase in the probability or
consequences of an accident previously evaluated?

No. The changes contained in this LAR have been
evaluated and determined to not increase the probability
or consequences of an accident previously evaluated. The
proposed changes do not make any hardware changes and do
not alter the configuration of any plant structure,
system, or component. The proposed changes: 1) remove
the containment atmosphere gaseous radioactivity monitor
as an option for meeting the operability requirements of
TS 3.4.15 and replaces it with the particulate
radioactivity monitor, 2) adds the incore instrument sump
and its level instrumentation to the McGuire and Catawba
licensing basis contained in the TS, the Bases, and the
Updated Final Safety Analysis Reports, and 3) makes other
low risk changes to TS 3.4.15. None of the containment
Reactor Coolant System (RCS) leakage detection
instrumentation systems are initiators of any accident;
therefore, the probability of occurrence of an accident
is not increased. The McGuire and Catawba licensing
bases will continue to require diverse means of detecting
reactor coolant system (RCS) leakage, thus ensuring that
leakage due to cracks would continue to be identified
prior to breakage and the plant would be shutdown
accordingly. Therefore the consequences of an accident
are not increased.

2. Would implementation of the changes proposed in this LAR
create the possibility of a new or different kind of
accident from any accident previously evaluated?

No. The changes proposed in this LAR do not involve the
use or installation of any equipment that is less
conservative than that already installed and in use. No
new or different system interactions are created and no
new processes are introduced. The proposed changes will
not introduce any new failure mechanisms, malfunctions,
or accident initiators not already considered in the
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No Significant Hazards Consideration Determination

design and licensing basis. The proposed changes do not
affect any structure, system, or component associated
with an accident initiator. Based on these
considerations, the proposed changes do not create the
possibility of a new or different kind of accident from
any accident previously evaluated.

3. Would implementation of the changes proposed in this LAR
involve a significant reduction in a margin of safety?

No. The changes proposed in this LAR do not make any
alteration to any RCS leakage detection components. The
proposed changes only remove the containment atmosphere
gaseous radioactivity monitors as an option for meeting
the operability requirements for TS 3.4.15 and replace
it with the more responsive particulate radioactivity
monitor. Since the level of radioactivity in the
McGuire and Catawba reactor coolant has become much
lower than what was assumed in the original licensing
bases, the gaseous channel can no longer detect a small
RCS leak consistent with the plants' leak-before-break
(LBB) analyses. Conservative additions are being made
to TS 3.4.15 in order to include controls for the incore
instrument sump level instrumentation and to require a
plant shutdown when two of the three leakage detection
subsystems are inoperable. The changes contained in the
LAR are not risk significant since the RCS leakage
detection instrumentation is not credited in the McGuire
and Catawba probabilistic risk assessments. The
proposed amendment continues to require diverse means of
leakage detection equipment with the capability to
promptly detect RCS leakage well within the margin of
the LBB analyses. Based on this evaluation, the
proposed changes do not involve a significant reduction
in a margin of safety.

Conclusion

Based upon the preceding discussion, Duke has concluded that
this LAR does not involve a significant hazards
consideration.
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Attachment 4

Environmental Assessment/Impact Statement

A review of this license amendment request has determined it
would change a requirement with respect to the installation or
use of a facility component located within the restricted area,
as defined in 10 CFR 20. However, the proposed changes do not
involve: (i) a significant hazards consideration (see Attachment
3), (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 changes meet 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
this license amendment request.
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