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Fa(X,Y,2)
3.2.1

SURVEILLANCE REQUIRCMENTS (continued)

SURVEILLANCE

FREQUENCY

.........

Extrapolate F'%(X,Y,2) using at least two
measurements to 31 EFPD beyond the most
recent measurement. If F'5(X,Y,2) is within limits
and the 31 EFPD extrapolation indicates:

F%(X.Y,Z)exrwourso > FLQ(X.Y,Z)OPExmAPOLArED.

and

E'aX.Y. 2)exrrarorareo > FhX.Y.2)
F%)(xny»z)openmpourso F%)(X.Y,Z)op

then:

a. Increase F'5(X.Y,2) by
reverify F'5(X,Y,2) < Fa(X,Y,2)>"; or

b. Repeat SR 3.2.1.2 prior to the time at
which F'5(X,Y,2) < F&(X,Y,2)* is
extrapolated to not be met.

Extrapolation of F%(X,Y,2) is not required for the
initial flux map taken after reaching equilibrium
conditions.

...........................................................................

Verify F'6(X,Y,2) < F&4(X,Y,2)%".

and

Once within

12 hours after
achieving
equilibrium
conditions after
exceeding, by >
10% HTP, the
THERMAL
POWER at which
F'5(X.Y,2) was
last verified

AND

31 EFPD
thereafter

McGuire Units 1 and 2

3.2.1-4

(continued)

Amendment Nos. W



Fa(X,Y,2)
3.2.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

FREQUENCY

SR321.3  eeeneen

Verify F'a(X,Y,2) < Fi(X,Y,2)"®,

Extrapolate F*4(X,Y,2) using at least two
measurements to 31 EFPD beyond the most
recent measurement. |f F“&(X,Y.Z) is within limits
and the 31 EFPD extrapolation indicates:

F%(X-Y-Z)EXTRAPOLAYED > FB(X,Y,Z)RPSEXTRAPOLATED,
and

EMqi)(,Y,lexmAmveo > EM alX.Y.2)
FolX.Y. D™ omwasrse  FROLY.D™®

then:

a. Increase F'&(X,Y,2) by
reverify F'a(X,Y,2) < Fa(X,Y,2)

b. Repeat SR 3.2.1.3 prior to the time at
which F'(X,Y,2) < Fa(X,Y.2)"* is
extrapolated to not be met.

Extrapolation of F'4(X,Y,2) is not required for the
initial flux map taken after reaching equilibrium
conditions.

’a.“+ €

|
factor’@am/d
, or

Once within

12 hours after
achieving
equilibrium
conditions after
exceeding, by >
10% RTP, the
THERMAL
POWER at which
F'%(X,Y,Z) was
last verified

AND

31 EFPD
thereafter

McGuire Units 1 and 2

3.2.1-5 Amendment Nos. W



Fa(X.Y)

3.22
SURVEILLANCE REQUIREMENTS (continued)
: ' SURVEILLANCE FREQUENCY
T R RN RS BN iisnbiniismsniinsindl
1. Extrapolate F*(X,Y) using at least two

measurements to 31 EFPD beyond the most
recent measurement. |If FMAH(X,Y) is within limits
and the 31 EFPD extrapolation indicates:

F (X, Y)exrrarorateo 2 Pl )™ oermaroiaten

and
EYX Y)extrarouaren > EMX,Y)

FanX,Y)* ™ exrmaporaren Fi(X, )™ pork W‘@
then:

a. Increase F¥(X,Y) b actorm(

reverify F* (X,Y) < F'y (X,Y)*; or

b. Repeat SR 3.2.2.2 prior to the time at
which F% (X,Y) < FLu (X Y)* " is
extrapolated to not be met.

2. Extrapolation of F*y, (X,Y) is not required for the
initial flux map taken after reaching equilibrium

conditions.

Verify F¥ (X,Y) < Fiu (X,Y)*, Once within 12
hours after
achieving
equilibrium

conditions after
exceeding, by >
10% RTP, the
THERMAL
POWER at which
F" (X,Y) was last
verified

AND

31 EFPD
thereatter

McGuire Units 1 and 2 3.2.2-4 Amendment Nos.y&fﬁs/




Design Features
4.0

40 DESIGN FEATURES

4.1 Site Location
The McGuire Nuclear Station site is located at latitude 35 degrees, 25 minutes, 59
seconds north and longitude 80 degrees, 56 minutes, 55 seconds west. The Universal
Transverse Mercator Grid Coordinates are E 504, 669, 256, and N 3, 920, 870, 471. The
site is in northwestern Meckleriburg County, North Carolina, 17 miles north-northwest of
Charlotte, North Carolina.

42 Reactor Core

421

422

Fuel Assemulies

The reaclor shall contain 193 fuel assemblies. Each assembly shall consist of a
matrix of Zircalloy fuel rods with an initial compusition of natural or slightly
enriched uranjum-dioxide (UO;) as fuel material. Limited substitutions of

zirconium aje inless steel filler rods for fuel rods, in accordance with
approved applicatiors of fuel rod configurations, may be used. Fuel assemblies
shall be limited to those fuel designs that have been analyzed with applicable
NRC staff approved codes and methods and shown by tests or analyses to
comply with all fuel safety design bases. A limited number of lead test
assembiies that have not completed representative testing may be placed in
nonlimiting core regions.

Control Rod Assemblies

The reactor core shall contain 53 control rod assemblies. The control material
shall be silver indium cadmium (Unit 1) silver indium cadmium and boron carbide
(Unit 2) as approved by the NRC.

4.3 Fuel Storage

431

Criticality
4311 The spent fuel storage racks are designed and shall be maintained
with:

a. Fuel assemblies having a maximum r.ominal U-235 enrichment
of 4.75 weight percent,

b. kew < 0.95 if fully flooded with unborated water, which includes
an allowance for uncertainties as described in Section 9.1 of
the UFSAR,;

(continued)

McGuire Units 1 and 2 4.0-1 Amendment Nos. 1%



.5.6_Reporting Requirements

Reporting Requirements
56

5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued) ?

5.

10.

1.

12.

13.

14,

15.

DPC-NE-2011PA, "Duke Power Company Nuclear Design
Methodology for Core Operating Limits of Westinghouse
Reactors," March, 1990 (DPC Proprietary).

DPC-NE-3001PA, "Multidimensional Reactor Transients and
Safety Analysis Physics Parameter Methodology," November,
1991 (DPC Proprietary).

DPC-NF-2010A, "Duke Power Company McGuire Nuclear Station
Catawba Nuclear Station Nuclear Physics Methodology for Reload
Design," June, 1985.

DPC-NE-3002A, Through Rev. 2 "FSAR Che ~.er 15 System
Transient Analysis Methodology," SER date 4 April 26, 1996.

DPC-NE-3000P-A, Rev. 1 "Thermal-Hydrauliz Transient Analysis
Methodology," SER dated December 27, 1995.

DPC-NE-1004A, Rev. 1, "Nuclear Design Methodology Using
CASMO-3/SIMULATE-3P," SER dated April 26, 1996.

DPC-NE-2004P-A, Rev. 1, "Duke Power Company McGuire and
Catawba Nuclear Stations Core Thermal-Hydraulic Methodology
using VIPRE-01," SER dated February 20, 1997 (DPC
Proprietary).

DPC-NE-2001P-A, Rev. 1, "Fuel Mechanical Reload Analysis
Methodology for Mark-BW fuel," October 1990 (DPC Proprietary).

DPC-NE-2005P-A, Rev. 1, "Thermal Hydraulic Statistical Core
Design Methodology," SER dated November 7, 1996 (DPC
Proprietary).

DPC-NE-2008P-A, "Fuel Mechanical Reload Analysis
Methodology lJsing TACO3," SER dated April 3, 1995 (DPC
Proprietary).

BAW-10183P-A, Fuel Rod Gas Pressure Criterion, B&W Fuel/
Company, Juiy, 1995. ”

s ——

westiaqheuse Fuel Tvaasitlon
weC ﬂnpn'c_'fqn/>.

DAL -NE -2009RA , "
Report, ! SER Jated

e —————————

L eiii—

(continued)

McGuire Units 1 and 2

5.6-4 Amendment Nos. }6&11{6



BASES

Fa(X,Y.Z)
B3.21

.SURVElLLANCE REQUIREMENTS ' .ountinued)

taken. These actions are ,Y,Z) limit with the last
F“a(X.Y,2) increased by or to evaluate Fq(X,Y,2) prior to
the projected point in time when the extrapolated values are expected to
exceed the extrapolated limits. These alternative requirements attempt to
prevent Fo(X,Y,Z) from exceeding its lirmit for any significant period of
time without detection using the best available data. FMQ(X,Y,Z) is not
required to be extrapolated for the initial flux map taken after reaching
equilibrium conditions since the initial flux map establishes the baseline
measurement for future trending. Also, extrapolation of FMQ(X.Y,Z) limits
are not valid for core locations that were previously rodded, or for core
locations that were previously within 2% of the core height about the
demand position of the rod tip.

Fa(X,Y,Z) is verified at power levels > 10% RTP above the THERMAL
POWER of its last verification, 12 hours after achieving equil’brium
conditions to ensure that Fo(X,Y,Z) is within its limit at higher power
levels.

The Surveillance Frequency of 31 EFPD is adequate to monitor the
change of power distribution with core burnup. The Surveillance may be
done more frequently if required by the results of Fo(X,Y,Z) evaluations.

The Frequency of 31 EFPD is adequate to monitor the change of power

distribution because such a change is sufficiently slow, when the plant is
operated in accordance with the TS, to preclude adverse peaking factors
between 31 day surveillances.

REFERENCES

: B 10 CFR 50.46, 1974,

2. UFSAR Section 15.4.8.

3. 10 CFR 50, Appendix A, GDC 26.

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

S. DPC-NE-2011PA "Duke Power Company Nuclear Design

Methodology for Core Operating Limits of Westinghouse
Reactors”, March 1990.

McGuire Units 1 and 2 B3.2.1-1 Revision No. ﬂ



BASES

Fan(X,Y)
B322

SURVEILLANCE REQUIREMENTS (continued)

channel factor to the surveillance limit is likely to decrease belo
the value of that ratio when the measurement was taken.

r
Each of these extrapolations is applied separately to the enthajpy rise hot

the F (X, Y) limit with the last F¥,,(X,Y) increased by Gt +-02) or
to evaluate F¥,(X,Y) prior to the point in time when the extrapolated
values are expected to exceed the extrapolated limits. These alternative
requirements attempt to prevent F“AH(X.Y) from exceeding its limit for any
significant period of time without detection using the best available data.
F7w(X,Y) is not required to be extrapolated for the initial flux map taken
after reaching equilibrium conditions since the initial flux map-eetabhshe
the baseline measurement for future trending.

F"(X,Y) is verified at power levels 10% RTP above the THERMAL
POWER of its last verification, 12 hours after achieving equilibrium
conditions to ensure that F™ w(X,Y) is within its limit at high power levels.

The Surveillance Frequency of 31 EFPD is adequate to monitor the
change of power distribution with core burnup. The Surveillance may be
done more frequently if required by the results of F¥.(X,Y) evaluations.

The Frequency of 31 EFPD is adequate to monitor the change of power

distribution because such a change is sufficiently slow, when the plant is
operated in accordance with the TS, to preclude adverse peaking factors
between 31 day surveillances.

REFERENCES

-

UFSAR Section 15.4.8

2. 10 CFR 50, Appendix A, GDC 26.

3. 10 CFR 50.46.

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

-3 DPC-NE-2005P, "Duke Power Company Thermal Hydraulic
Statistical Core Design Methodology"”, September 1992.

McGuire Units 1 and 2 B 3.2.2-9 Revision No. ﬂ
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Fa(X,Y,2)

3.21
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.21.2 NOTE -

Extrapolate F*5(X,Y,2) using at least two
measurements to 31 EFPD beyond the most
recent measurement. |If F“'Z;(X,Y,Z) is within limits
and the 31 EFPD extrapolation indicates:

FMQ(an.Z)EXYRAPOLATED > F%)(X,Y.Z)openmmuv D,

and

E”q‘X,Y,Z]ExmAPouTeo > E"QLX_..Y_A
Fb(x-v»z)opsnmpourso F%:(XrY’Z)OP 7'_“ Q/,J/'

then:

a. Increase F'&(X,Y,Z) by@tactor
reverify F'o(X,Y,2) < Fa(X,Y,2)%: or

b. Repeat SR 3.2.1.2 prior to the time at
which F'4(X,Y,2) < F&(X,Y,2)% is
extrapolated to not be met.

Extrapolation of F'%(X,Y,2) is not required for the
initial flux map taken after reaching equilibrium
conditions.

-

Verity F'6(X,Y,2) < Fia(X,Y,2)%".

‘*f/

Once within

12 hours after
achieving
equilibrium
conditions after
exceeding, by >
10% RTP, the
THERMAL
POWER at which
F'O(X.Y,Z) was
last verified

AND

31 EFPD
thereafter

Catawba Units 1 and 2

(continued)

3.2.1-4 Amendment Nos. M



Fa(X,Y,2)

|
| 3.2.1
|
i SURVEILLANCE REQUIREMENTS (continued)
\
% SURVEILLANCE FREQUENCY

DR LD i naisaemend L BRSNS

1. Extrapolate F'(X,Y,2) using at least two

measurements to 31 EFPD beyond the most
recent measurement. |f F"&(X.Y,Z) is within limits
and the 31 EFPD extrapolation indicates:

F%(X,V.Z)exmmouteo > FLQ(X,Y,Z)RPSEXTRAPOLATEDu
and

1 XY Dexrraroaren > FaX.Y.2)

F%;(X,Y.Z)Hpssxrmpoureo FL(X.Y,Z)RPS
Y (Fhe ap/®

then:

a. Increase F'6(X,Y,Z) by@facto
reverify F'a(X,Y,2) < Fa(X,Y,2)™®: or

and

b. Repeat SR 3.2.1.3 prior to the time at
which F%(X,Y,2) < Fa(X,Y,2)" is
extrapolated to not be met.

2. Extrapolation of F'3(X,Y,2) is not required for the
initial flux map taken after reaching equilibrium

conditions.
. Once within
M L RPS
Verify Fa(X.Y.Z) < Fa(X,¥,.2)™". 12 hours after
achieving
equilibrium

conditions after
exceeding, by >
10% RTP, the
THERMAL
POWER at which
F'5(X,Y,2) was
last verified

AND

31 EFPD
thereafter

Catawba Units 1 and 2 3.2.1-5 Amendment Nos. 1237165




Fau(X.Y)

322
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
BRBERS i i ot T ISR T
1. Extrapolate F*,(X,Y) using at least two

measurements to 31 EFPD beyond the most
recent measurement. If F(X,Y) is within limits
and the 31 EFPD extrapolation indicates:

FM AH(X.Y)EXTRAPOLATED > FLAH(X-Y)SURVEXYRAPOLATEO

and

EMAH X.Y)extrarorateo > EMAH(X,Y[
FL (X,Y SURV " FL X,Y SURV
AH )" exrrapoateo Fan(X,Y) ) N,o’

i +hé
then: [

a. Increase F“m(X,Y) b)@ factor
reverify F'5u(X,Y) < Fiu(X,Y)*"™: or

b. Repeat SR 3.2.2.2 prior to the time at
which F'5%(X,Y) < F5(X,Y)*" is
extrapolated to not be met.

2. Extrapolation of F'ﬁu(X,Y) is not required for the
initial flux map taken after reaching equilibrium
conditions.
Once within 12
Verity F*(X,Y) < Fiu(X,Y)SU"Y, hours after
achieving
equilibrium

conditions after
exceeding, by >
10% RTP, the
THERMAL
POWER at which
F',':H(X,Y) was last
verified

AND

31 EFPD
thereafter

Catawba Units 1 and 2 3.2.2-4 Amendment Nos. M



Design Features
4.0

40 DESIGN FEATURES

4.1 Site Location

Catawba Nuclear Station is located in the north central portion of South Carolina
approximately six miles north of Rock Hill and adjacent to Lake Wylie. The station center
is located at latitude 35 degrees, 3 minutes, 5 seconds north and longitude 81 degrees, 4
minutes, 10 seconds west. The corres anding Universal Transverse Mercator
Coordinates are E 493, 660 and N 3, 8, 558, zone 17.

4.2 Reactor Core

421 Fuel Assemblies

The reacfgr shall contain 193 fuel assemblies. Each assembly shall consist of a
matrix of Zircalloy fuei rods with an initial composition of natural or slightly
enriched uranjum dioxide (UO;) as fuel material. Limited substitutions of
zirconium alfo ainless steel filler rods for fuel rods, in accordance with
approved algns of fuel rod configurations, may be used. Fuel assemblies
shall be limifed to those fuel designs that have been analyzed with applicable
NRC staif approved codes and methods and shown by tests or analyses to
comply with all fuel safety design bases. A limited number of lead test
assemblies that have not completed representative testing may be placed in
nonlimiting core regions.

422 Control Rod Assemblies

The reactor core shall contain 53 contro! rod assemblies. The control material
shall be silver indium cadmium and boron carbide as approved by the NRC.

4.3 Fue! Storage
431 Criticality

4311 The spent fuel storage racks are designed and shall be maintained
with:

(continued)

Catawba Units 1 and 2 4.0-1 Amendment Nos. yanﬁ



Reporting Requirements
56

5.6 _Reporting Requirements

56.5 CORE OPERATING LIMITS REPORT (COLR) (continued)
15. BAW-10183P-A, Fuel Rod Gas Pressure Criterion, B&W Fuel

/) Company, July, 1995,

; C. The core operating limits shall be determined such that all applicable
( limits (e.g., fuel thermal mechanical limits, core thermal hydraulic limits,
‘ Emergency Core Cooling Systems (ECCS) limits, nuclear limits such as
SDM, transient analysis limits, and accident analysis limits) of the safety
analysis are met.

d. The COLR, including any midcycle revisions or suppiements, shall be
provided upon issuance for each reload cycle to the NRC.

56.6 Ventilation Systems Heater Report

When a report is required by LCO 3.6.10, “Annulus Ventilation System (AVS),"
LCO 3.7.10, “Control Room Area Ventilation System (CRAVS),” LCO 3.7.12,
Auxiliary Building Filtered Ventilation Exhaust System (ABFVES),” LCO 3.7.13,
“Fuel Handling Ventilation Exhaust System (FHVES),” or LCO 3.9.3,
“Containment Penetrations," a report shall be submitted within the following 30
days. The report shall outline the reason for the inoperability and the planned
actions to return the systems to OPERABLE status.

56.7 PAM Report

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

56.8 Steam Generator Tube Inspection Report
| a. The number of tubes plugged in each steam generator shall be reported

| to the NRC within 15 days following completion of the program,——.

(A DP(n:—:A/E- 2009P-A," West uahouse Fuel Thmmsition
Reprt " SER dated . (DR Prpretary).

(continued)

Catawba Units 1 and 2 5.6-5 Amendment Nos. }aﬂﬁ{



BASES

VSURVEILLANCE REQUIREMENTS (continued)

than the measured factor ig of the current ifnit, additional actions must be
,Y,Z) limit with the last

or to evaluate Fq(X,Y,Z) prior to
the projected point in time when the extrapolated values are expected to
exceed the extrapolated limits. These alternative requirements attempt to
prevent Fo(X,Y,Z) from exceeding its limit for any significant period of
time without detection using the best available data. FMQ(X,Y,Z) is not
required to be extrapolated for the initial flux map taken after reaching
equilibrium conditions since the initial flux map establishes the baseline
measurement for future trending. Also, extrapolation of F“Q( X,Y.2) limits
are not valid for core locations that were previously rodded, or for core
locations that were previously within +2% of the core height about the
demand position of the rod tip.

Fa(X,Y,2) is verified at power levels > 10% RTP above the THERMAL
POWER of its last verification, 12 hours after achieving equilibrium
conditions to ensure that Fo(X,Y,2) is within its limit at higher power
levels.

The Surveillance Frequency of 31 EFPD is adequate to monitor the
change of power distribution with core burnup. The Surveillance may be
done more frequently if required by the results of Fo(X,Y,2) evaluations.

The Frequency of 31 EFPD is adequate to monitor the change of power

distribution because such a change is sufficiently slow, when the plant is
operated in accordance with the TS, to preclude adverse peaking factors
between 31 day surveillances.

REFFRENCES

1. 10 CFR 50.46, 1974,

2. UFSAR Section 15.4.8.

3. 10 CFR 50, Appendix A, GDC 26.

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

5. DPC-NE-2011PA "Duke Power Company Nuclear Design

Methodology for Core Operating Limits of Westinghouse
Reactors", March 1990.

Catawba Units 1 and 2 B3.2.1-11 Revision No. /



BASES

Fan(X,Y)
B322

SURVEILLANCE REQUIREMENTS (continued)

channel factor to the surveillance limit is likely to decrease belo

unfavorable, i.e., if the extrapolated factor is expected
extrapclated limit and the extrapolated factor is expect

exceed the
to become a

current limit, additional actions must be taken. These
the F”AH(X,Y) limit with the last F,(X,Y) increased by
to evaluate F¥(X,Y) prior to the point in time when the extrapolated
values are expected to exceed the extrapolated limits. These alternative
requirements attempt to prevent F*,(X,Y) from exceeding its limit for an
significant period of time without detection using the best available data.

(X, Y) is not required to be extrapolated for the initial flux map take
after reaching equilibrium conditions since the initial flux map_establi
the baseline measurement for future trending.

F¥(X,Y) is verified at power levels 10% RTP above the THERMAL
POWER of its last verification, 12 hours after achieving equilibrium
conditions to ensure that F* s(X,Y) is within its limit at high power levels.

The Surveillance Frequency of 31 EFPD is adequate to monitor the
change of power distribution with core burnup. The Surveillance may be
done more frequently f required by the results of FM w(X,Y) evaluations.

The Frequency of 31 EFPD is adequate to monitor the change of power

distribution because such a change is sufficiently slow, when the plant is
operated in accordance with the TS, to preclude adverse peaking factors
between 31 day surveillances.

REFERENCES

1. UFSAR Section 15.4.8

2. 10 CFR 50, Appendix A, GDC 26.

3. 10 CFR 50.46.

4 10 CFR 50.56, Technical Specifications, (c)(2)(ii).

8. DPC-NE-2005P, "Duke Power Company Thermal Hydraulic
Statistical Core Design Methodology”, September 1992.

Catawba Units 1 and 2 B 3.2.2-9 Revision No. }if
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SURVEILLANCE REQUIREMENTS (continued)

Fa(X,Y,2)
3.21

SURVEILLANCE

FREQUENCY

SR 3.21.2

NOTE

Extrapolate F'4(X,Y,2) using at least two
measurements to 31 EFPD beyond the most
recent measurement. |If F‘&(X.Y.Z) is within limits
and the 31 EFPD extrapolation indicates:

F%(X-Y,Z)EXTRAPOLATED > F‘b(X.Y.Z)OPexTnAmrEo.

and

E'aX.Y, Z)exrmaroaren > F'¢ olX.Y.Z)
FOX.Y.2)”" oo FRIX.Y.D)*

then:

a. Increase F“&(X.Y,Z) by the appropriate
factor specified in the COLR and reverify
F'a(X,Y,2) < Fa(X.Y,2)%; or

b. Repeat SR 3.2.1.2 prior to the time at
which F'§(X,Y.2) < F&(X,Y,2)*" is
extrapolated to not be met.

Extrapolation of F“Q(X.Y,Z) is not required for the
initial flux map taken after reaching equilibrium
conditions.

Verify F'5(X.Y,2) 5 Fa(xX,Y,2)%.

Once within

12 hours after
achieving
equilibrium
conditions after
exceeding, by >
10% RTP, the
THERMAL
POWER at which
F'5(X,Y,2) was
last verified

AND

31 EFPD
thereafter

McGuire Units 1 and 2

3.21-4

(continued)

Amendment Nos.



SURVEILLANCE REQUIREMENTS (continued)

Fa(X,Y,2)
3.21

SURVEILLANCE

FRECUENCY

SR3213 NOTES

5 Extrapolate F'G(X,Y,2) using at least two
measurements to 31 EFPD beyond the most
recent measurement. If F'6(X,Y,2) is within limits
and the 31 EFPD extrapolation indicates:

F'(X.Y.2)exmaroareo > Fa(X,Y,2)  Sexrraroiaten,

and

F'aX.Y. Zexrmarounren > F' alX.Y.2)
FolLY. 2 vonvounn  FROXLY. 2™

then:

a. Increase F'5(X,Y,Z) by the appropriate
factor specified in the COLR and reverify
F'a(X,Y.2) < Fa(X.Y,2)™; or

b. Repeat SR 3.2.1.3 prior to the time at
which F%&(X,Y,2) < Fo(X,Y,2)"% is
extrapolated to not be met.

2. Extrapolation of F*5(X,Y,2) is not required for the
initial flux map taken after reaching equilibrium
conditions.

Verify F'3(X,Y,2) < F&(X,Y,2)"S,

Once within

12 hours after
achieving
equilibrium
conditions after
exceeding, by >
10% RTP, the
THERMAL
POWER at which
F'8(X,Y,2) was
last verified

AND

31 EFPD
thereafter

McGuire Units 1 and 2 3.2.1-5

Amendment Nos.



Fa(X.Y)

Extrapolate F*,(X,Y) using at least two
measurements to 31 EFPD beyond the most
recent measurement. |f F“AH(X.Y) is within limits
and the 31 EFPD extrapolation indicates:

FMAH(X.Y)ExTnAPouTEo > FLAH(X.Y)SURVEXTRAPOLATED

and

XYoot > EY(X.Y)

Fan(X,Y)* "™ exrraporaren Fa(X,Y)3RY
then:

a. Increase F",, (X,Y) by the appropriate
factor specified in the COLR and reverify
FY (X,Y) < Flu (X )™ or

b. Repeat SR 3.2.2.2 prior to the time at
which F% (X,Y) < Fi (X Y)* ™ is
extraoolated to not be met.

Extrapolation of F¥ (X,Y) is not required for the
initial flux map taken after reaching equilibrium
conditions.

Verify F¥ (X,Y) < Fi (X,Y)*%.

3.2.2
SURVEILLANCE REQUIREMENTS (continued)
| SURVEILLANCE FREQUENCY
SR3.22.2 cerene-NOTES

Or.ce within 12
hours after
achieving
equilibrium
conditions after
exceeding, by >
10% RTP, the
THERMAL
POWER at which
F"u (X,Y) was last
verified

AND

31 EFPD
thereafter

McGuire Units 1 and 2

3.22-4

Amendment Nos.



Design Features
4.0

4.0 DESIGN FEATURES

4.1 Site Location

The McGuire Nuclear Station site is located at latitude 35 degrees, « - r.-. wtes, 59
seconds north and longitude 80 degrees, 56 minutes, 55 seconds wesi. The Universal
Transverse Mercator Grid Coordinates are E 504, 669, 256, and N 3, 920, 870, 471. The
site is in northwestern Mecklenburg County, North Carolina, 17 miles north-northwest of
Charlotte, North Carolina.

4.2 Reactor Core
421 Fuel mbli

The reactor shall contain 193 fuel assemblies. Each assembly shall consist of a
matrix of either ZIRLO™ or Zircalloy fuel rods with an initial composition of |
natural or slightly enriched uranium dioxide (UO,) as fuel material. Limited
substitutions of ZIRLO™, zirconium alioy, or stainless steel filler rods for fuel |
rods, in accordance with approved applications of fuel rod configurations, may be
used. Fuel assemblies shall be limited to those fuel designs that have been
analyzed with applicable NRC staff approved codes and methods and shown by
tests or analyses to comply with all fuel safety design bases. A iimited number

of lead test assemblies that have not completed representative testing may be
placed in nonlimiting core regions.

422 Control Rod Assemblies

The reactor core shall contain 53 control rod assemblies. The control maierial
shali be silver indium cadmium (Unit 1) silver indium cadmium and boron carbide
(Unit 2) as approved by the NRC.

4.3 Fuel Storage

4.3.1 Criticality
4311 The spent fuel storage racks are designed and shall be maintained
with:

a. Fuel assemblies having a maximum nominal U-235 enrichment
of 4.75 weight percent,

b. ket < 0.95 if fully flnoded with unborated water, which includes
an allowance for uncertainties as described in Section 9.1 of
the UFSAR;

(continued)

McGuire Units 1 and 2 4.0-1 Amendment Nos.



5.6_Reporting Requirements

Reporting Requirements
5.6

5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued)

5.

10.

1.

12.

13.

14,

15.

16.

DPC-NE-2011PA, "Duke Power Company Nuclear Design
Methodology for Core Operating Limits of Westinghouse
Reactors," March, 1990 (DPC Proprietary).

DPC-NE-3001PA, "Multidimensional Reactor Transients and
Safety Analysis Physics Parameter Methodology," November,
1991 (DPC Proprietary).

DPC-NF-2010A, “"Duke Power Company McGuire Nuclear Station
Catawba Nuclear Station Nuclear Physics Methodology for Reload
Design," June, 1985,

DPC-NE-3002A, Through Rev. 2 "*CAR Chapter 15 Systa
Transient Analysis Methodology, SER dated April 26, 1996.

DPC-NE-3000P-A, Rev. 1 "Thermal-Hydraulic Transient Analysis
Methodology." SER dated December 27, 1995.

DPC-NE-1004A, Rev. 1, "Nuclear Dezion Mathodology Using
CASMO-3/SIMULATE-3P," SER dated April 26, 1996.

DPC-NE-2004P-A, Rev. 1, "Duke Power Cumpany McGuire and
Catawba Nuclear Stations Core Thermal-Hydraulic Methodology
using VIPRE-01," SER dated February 20, 1997 (DPC
Proprietary).

DPC-NE-20017-A, Rev. 1, "Fuel Mechanical Reload Analysis
Methodology for Mark-BW fuel," October 1990 (DPC Proprietary).

DPC-NE-2005P-A, Rev. 1, "Thermal Hydraulic Statistical Core
Decign Methodology," SER dated November 7, 1996 (DPC

Proprietary).

DPC-NE-2008P-A, "Fuel Mechanical Reload Analysis
Methodology Using TACO3," SER dated April 3, 1995 (DPC
Proprietary).

BAVY-10183P-A, Fuel Rod Gas Pressure Criterion, B&W Fuel
Comoany, July, 1695

DPC-NE-2009P-A, “Westinghouse Fuel Transition Report,” SER
dated (DPC Proprietary).

(continued)

McGuire Units 1 and 2

5.6-4 Amendment Nos.



BASES

Fa(X,Y,2)
B3.21

SURVEILLANCE REQUIREMENTS (continued)

than the measured factor is of the current limit, additional actions must be
taken. These actions are to meet the Fy(X,Y,2) limit with the last
F“'Q(X,Y,Z) increased by the appropriate factor specified in the COLR or
to evaluate Fq(X,Y,Z) prior to the projected point in time when the
extrapolated values are expected to exceed thz extrapolated limits.
These alternative requirements attempt to prevent Fo(X,Y,Z) from
exceeding its limit for any significant period of time without detection
using the best available data. F“o(X.Y,Z) is not required to be
extrapolated for the initial flux map taken after reaching equilibrium
conditions since the initial flux map establishes the baseline
measurement for future trending. Also, extrapolation of F“Q(X,Y,Z) limits
are not valid for core locations that were previously rodded, or for core
locations that were previously within +2% of the core height about the
demand position of the rod tip.

Fa(X,Y,2) is verified at power levels > 10% RTP above the THERMAL
POWER of its last verification, 12 hours after achieving equilibrium
conditions to ensure that Fo(X,Y,2Z) is within its limit at higher power
levels.

The Surveillance Frequency of 31 EFPD is adequate to monitor the
change of power distribution with core burnup. The Surveillance may be
done more frequently if required by the results of Fo(X,Y,2) evaluations.

The Frequency of 31 EFPD is adequate to monitor the change of power

distribution because such a change is sufficiently slow, when the plant is
operated i accoruance with the TS, to preclude adverse peaking factors
betwaen 31 day surveillances.

REFERENCES

1. 10 CFR 50.46, 1974,

2. UFSAR Section 15.4.8.

3. 10 CFR 50, Appendix A, GDC 26.

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

5. DPC-NE-2011PA "Duke Power Company Nuclear Design

Methodology for Core Operating Limits of Westinghouse
Reactors", March 1990.

McGuire Units 1 and 2 B3.21-11 Revision No. 1



BASES

Fan(X,Y)
B322

SURVEILLANCE REQUIREMENTS (continued)

channel factor to the surveillance limit is likely to decrease below
the value of that ratio when the measurement was taken.

Each of these extrapolations is applied separately to the enthalpy rise hot
channel factor surveillance limit. If both of the extrapolations are
unfavorable, i.e., if the extrapolated factor is expected to exceed the
extrapolated limit and the extrapolated factor is expected to become a
larger fraction of the extrapolated limit than the measured factor is of the
current limit, additional actions must be taken. These actions are to meet
the F“AH(X,Y) limit with the last F“M(X,Y) increased by the appropriate
factor specified in the COLR or to evaluate F¥(X,Y) prior to the point in
time when the extrapolated values are expected to exceed the
extrapolated iimits. These alternative requirements attempt to prevent
FM(X,Y) from exceeding its limit for any significant period of time without
detection using the best available data. F”M(X,Y) is not required to be
extrapolated for the initial flux map taken after reaching equilibrium
conditions since the initial flux map establishes the baseline
n.easurement for future trending.

F“,H(X.Y) is verified at power levels 10% RTP above the THERMAL
POWER of its last verification, 12 hours after achieving equiiibrium
conditions to ensure that F”_W(X,Y) is within its limit at high power levels.

The Surveillance Frequency of 31 EFPD is adequate to monitor the
change of power distribution with core burnup. The Surveillance may be
done more frequently if required by the results of F*,(X,Y) evaluations.

The Frequency of 31 EFPD is adequate to monitor the change of power

distribution because such a change is sufficiently slow, when the plant is
operated in accordance with the TS, to preclude adverse peaking factors
between 31 day surveillances.

REFERENCES

1. UFSAR Section 15.4.8

2. 10 CFR 50, Appendix A, GDC 23.

3. 10 CFR 50.46.

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

5. DPC-NE-2005P, "Duke Power Company Thermal Hydraulic
Statistical Core Design Methodology", September 1992,

McGuire Units 1 and 2 B 3.2.2-9 Revision No. 1
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Fa(X,Y,2)

321
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3212 - 1 1O
1. Extrapolate F'%4(X,Y,2) using at least two
measurements to 31 EFPD beyond the most
recent measurement. If F'5(X,Y,2) is within limits
and the 31 EFPD extrapolation indicates:
F%(X.Y.Z)exrwourso > Fa(X,Y,2) % exraaroiateo,
and
E'aX.Y.Z)exmaroureo > F'GX.Y.2)
Fa(X.Y.2)" exraaronreo  Fa(X,Y,2)*
then:
a. Increase F“Q(X,Y.Z) by the appropriate
factor specified in the COLR and reverify
F'(X,Y,2) < Fa(X,Y,2)°"; or
b. Repeat SR 3.2.1.2 prior to the time at
which F'5(X,Y,2) < F&(X,Y,2)* is
extrapolated to not be met.
2. Extrapolation of F'4(X,Y,2) is not required for the
initial flux map taken after reaching equilibrium
conditions.
Verify F'4(X,Y.2) < Fy(X,Y,2)%". Once within
12 hours after
achieving
equilibrium
conditions after
exceeding, by >
10% RTP, the
THERMAL
POWER at which
F'S(X,Y,2) was
last verified
AND
31 EFPD
i thereafter
(continued)

Catawba Units 1 and 2 3.2.1-4 Amendment Nos.



SURVEILLANCE REQUIREMENTS (continued)

Fa(X,Y,2)
3.2.1

SURVEILLANCE

FREQUENCY

SR3.213

1.

-------------------- -

NOTES
Extrapolate F'G(X,Y,2) using at least two
measurements to 31 EFPD beyond the most
recent measurement. If F'4(X,Y,2) is within limits
and the 31 EFPD extrapolation indicates:

F'a(X,Y.2)exrrasouateo > Fa(X,Y,2) " extraroiareo,

and

FaX.Y Dexrmmonren > E(X,Y.2)
ALY, D) ponvcatse  FEOLY.D™

then:

a. Increase F'5(X,Y,2) by the appropriata
factor specified in the COLR and reverify
F'a(X,Y,2) < Fa(X,Y.2)™S; or

b. Repeat SR 3.2.1.3 prior to the time at
which F'4(X,Y,2) < F5(X,Y,2)** is
extrapolated to not be met.

Extrapolation of F'4(X,Y,2) is not required for the
initial flux map taken after reaching equilibrium
conditions.

Verify F'3(X,Y,2) < F(X,Y,2)"°,

------------------------------

Once within

12 hours after
achieving
equilibrium
conditions after
exceeding, by >
10% RTP, the
THERMAL
POWER at which
-‘T%(X,Y.Z) was
last verified

AND

31 EFPD
thereafter

Catawba Units 1 and 2

3.2.1-5

Amendment Nos.



Fa(X.Y)

322
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR3222 - NOTES

1. Extrapolate F*(X,Y) using at least two

measurements to 31 EFPD beyond the most

recent measurement. If F4(X,Y) is within limits

and the 31 EFPD extrapolation indicates:

FYH(X,Y)exmmaroureo 2 Fii(X,Y)* ™ exrrapouaten

and

'YX Yormrourso > F XY

FL,_\H(X,Y)SURstTmouTso FLAH(X.Y)SUW

then:

a. Increase F'i(X,Y) by the appropriate
factor specified in the COLR and rr verify
F“m(X,Y) < FSu(X,Y)3"™: or

b. Repeat SR 3.2.2.2 prior to the time at
which FY%(X,Y) < F5(X,Y)%"™ is
extrapolated to not be met.

2. Extrapolation of F'(X,Y) is not required for the

initial flux map taken after reaching equilibrium
conditions.

Verity F¥(X,Y) < F5(X,Y)*, Once within 12
hours after
achieving
equilibrium
conditions after
exceeding, by >
10% RTP, the
THERMAL
POWER at which
F%(X,Y) was last
verified
AND
31 EFPD
thereafter

Catawba Units 1 and 2 3.2.2-4 Amendment Nos.



Design Features
4.0

4.0 DESIGN FEATURES

4.1 Site Location

Catawba Nuclear Station is located in the north central portion of South Carolina
approximately six miles north of Rock Hill and adjacent to Lake Wylie. The station center
is located at latitude 35 degrees, 3 minutes, 5 seconds north and longitude 81 degrees, 4
minutes, 10 seconds west. The corresponding Universal Transverse Mercator
Coordinates are E 493, 660 and N 3, 878, 558, zone 17,

4.2 Reactor Core
421 Fuel mbli

The reactor shall contain 193 fuel assemblies. Each assembly shall consist of a
matrix of either ZIRLO™ or Zircalloy fuel rods with an initial composition of |
natural or slightly enriched uranium dioxide (UQ,) as fuel material. Limited
substitutions of ZIRLO™, zirconium alloy, or stainless steel filler rods for fuel |
rods, in accordance with approved applications of fuel rod configurations, may be
used. Fuel assemblies shall be limited to those fue! designs that have been
analyzed with applicable NRC staff approved codes and methods and shown by
tests or analyses to comply with all fuel safety design bases. A limited number of
lead test assemblies that have not completed representative testing may be

placed in nonlimiting core regions.

422 Control Rod Assemblies

The reactor core shall contain 53 control rod assemblies. The control material
shall be silver indium cadmium and boron carbide as approved by the NRC.

4.3 Fuel Storage
431 Criticality

4311 The spent fuel storage racks are designed and shall be maintained
with:

(continued)

Catawba Units 1 and 2 4.0-1 Amendment Nos.



Reporting Requirements
56

.5.6_Reporting Requirements

56.5

56.6

56.7

56.8

CORE OPERATING LIMITS REPORT (COLR) (continued)

18. BAW-10183P-A, Fuel Rod Gas Pressure Criterion, B&W Fuel
Company, July, 1995.

16.  DPC-NE-2009P-A, “Westinghouse Fuel Transition Report,” SER
dated (DPC Proprietary).

c. The core operating limits shall be determined such that all applicable
limits (e.g., fuel thermal mechanical limits, core thermal hydraulic limits,
Emergency Core Cooling Systems (ECCS) limits, nuclear limits such as
SDM, transient analysis limits, and accident analysis limits) of the safety
analysis are met.

d. The COLR, including any midcycle revisions or supplements, shall be
provided upon issuance for each reload cycle to the NRC.

Ventilation Systems Heater Report

When a report is required by LCO 3.6.10, “Annulus Ventilation System (AVS),”
LCO 3.7.10, “Control Room Area Ventilation System (CRAVS),” LCO 3.7.12,
Auxiliary Building Filtered Ventilation Exhaust System (ABFVES),” LCO 3.7.13,
“Fuel Handling Ventilation Exhaust System (FHVES),” or LCO 3.9.3,
‘Containment Penetrations," a report shall be submitted within the following 30
days. The report shall outline the reason for the inoperability and the planned
actions to return the systems to OPERABLE status.

PAM Report

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

Steam Generator Tube Inspection Report

a. The number of tubes plugged in each steam generator shall be reported
to the NRC within 15 days following completion of the program;

(continued)

Catawba Units 1 and 2 5.6-5 Amendment Nos.



Fa(X,Y.2)
B3.21

BASES

SURVEILLANCE REQUIREMENTS (continued)

than the measured factor is of the current limit, additional actions must be
taken. These actions are to meet the Fq(X,Y,2) limit with the last
F“Q(X.Y.Z) increased by the appropriate factor specified in the COLR or I
to evaluate Fg(X,Y,2) prior to the projected point in time when the
extrapolated values are expected to exceed the extrapolated limits.
These alternative requirements attempt to prevent Fo(X,Y,2) from
exceeding its limit for any significant period of time without detection
using the best available data. F“Q(X,Y.Z) is not required to be
extrapolated for the initial flux map taken after reaching equilibrium
conditions since the initial flux map establishes the baseline
measurement for future trending. Also, extrapolation of F“Q(X.Y,Z) limits
are not valid for core locations that were previously rodded, or for core
locations that were previously within 2% of the core height about the
demand position of the rod tip.

Fa(X,Y,2) is verified at power levels > 10% RTP above the THERMAL
POWER of its last verification, 12 hours after achieving equilibrium
conditions to ensure that Fo(X,Y,Z) is within its limit at higher power
levels.

The Surveillance Frequency of 31 EFPD is adequate to monitor the
change of power distribution with core burnup. The Surveillance may be
done more frequently if required by the results of Fo(X,Y,2) evaluations.

The Frequency of 31 EFPD is adequate to monitor the change of power

distribution because such a change is sufficiently slow, when the plant is
operated in accordance with the TS, to preclude adverse peaking factors
between 31 day surveillances.

REFERENCES 1. 10CFR 50.46, 1974,
2.  UFSAR Section 15.4.8.
3. 10 CFR 50, Appendix A, GDC 26.
4, 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
8. DPC-NE-2011PA "Duke Power Company Nuclear Design

Methodology for Core Operating Limits of Westinghouse
Reactors”, March 1990.

Catawba Units 1 and 2 B32.1-11 Revision No. 1



Fan(X,Y)
B322

BASES

SURVEILLANCE REQUIREMENTS (continued)

channel factor to the surveiilance limit is likely to decrease below
the value of that ratio whe . the measurement was taken.

Each of these extrapolations is applied separately to the enthalpy rise hot
channel factor surveillance limit. If both of the extrapolations are
unfavorable, i.e., if the extrapolated factor is expected to exceed the
extrapolated limit and the extrapolated factor is expected to become a
larger fraction of the extrapolated limit than the measured factor is of the
current limit, additional actions must be taken. These actions are to meet
the F“AH(X.Y) limit with the last F“M(X.Y) increased by the appropriate
tactor specified in the COLR or to evaluate F*(X,Y) prior to the point in
time when the extrapolated values are expected to exceed the
extrapolated limits. These alternative requirements attempt to prevent
F*w(X,Y) from exceeding its limit for any significant period of time without
detection using the best available data. F“m(X.Y) is not required to be
extrapolated for the initial flux map taken after reaching equilibrium
conditions since the initial flux map establishes the baseline
measurement for future trending.

FM(X,Y) is verified at power levels 10% RTP above the THERMAL
POWER of its last verification, 12 hours after achieving equilibrium
conditions to ensure that F* (X,Y) is within its limit at high power levels.

The Surveillance Frequency of 31 EFPD is adequate to monitor the
change of power distribution with core burnup. The Surveillance may be
done more frequently if required by the results of F“A,.(X.Y) evaluations.

The Frequency of 31 EFPD is adequate to monitor the change of power

distribution because such a change is sufficiently slow, when the plant is
operated in accordance with the TS, to preclude adverse peaking factors
between 31 day surveillances.

REFERENCES 1. UFSAR Section 15.4.8
2. 10 CFR 50, Appendix A, GDC 26.
3. 10 CFR 50.46.
4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

. DPC-NE-2005P, "Duke Power Company Thermal Hydraulic
Statistical Core Design Methodology”, September 1992.

Catawba Units 1 and 2 B3.22-9 Revision No. 1



