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I

1.0 Pure Onarniine I Imits Renart !

This Core Operating Limits Report. (COLR). for Catawba Unit 2. Cycle 5 has
been prepared in accordance with the requirements of Technical Specifleation..

6.9.1.9.

The Technical Tec03.Ur 44 i by this report are listed below:

3/4.1.1.3 Moderan4 . sinperature CNfficient
3/4.1.3.5 Shutdown R viinsenion Limit
3/4.1.3.6 Control Rod i.nenien Linut
3/4.2.1 Axial Flux Difference

-3/4.2.2 Heat Flux Hot Channel Factor ;

3/4.2.3 Reactor Coolant System Flow Rate and j
Nuclear Enthalpy Rise Hot Channel Factor .;.
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i 2.0 Onerniinr' I imits
I

De cycle specific parameter limits for the specifications listed in section 1.0 are
presented in the following subsections. These limits have been developed using
NRC approved methmlologies specified in Technical Speelfication 6.9.1.9.

,

! 2.1 Modernene Temnerneure (%,tricient #Rn.cirtention 3/11.1.3)

2.1.1 ne Moderator Temperature Coefficient (MTC) Limits are:; ,

The MTC shall be less positive than the limits shown in Figure 1. The ,

BOC/ARO/lizP MTC shall be less positive that 0.7 * 104 AK/KrF.

The EOC/ARO/RTP MTC shall be less negative that .4.1 * 104

AK/KtF.
t

2.1.2 ne MTC Surveillance Limit is:

The 300 PPM /ARO/RTP MTC should be less negative than or equal to

3.2 * 104 AK/KrF.

Where: BOC stands for Beginning of Cycle
ARO stands for All Rods Out
ilZP stands for llot Zero (Dermal) Power
EOC stands for End of Cyc!c

!RTP stands for Rated Thennal Power

1
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Figure i

Moderator Temperature Coefficient Versus Power Level
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i

,

j'

2.2 Rhuf rinwn Hud inwrtlan I lenit (Rnwinention 3/4.1.3.5)

2.2.1 The shutdown nxis shall be withdrawn to at least 226 steps.
'|

|
|

2.3 Control Rod Inwetion i Irnits (Snecinension 3/4.1.3_6)

2.3.1 The control rod banks shall be limited in physical insenion as shown in
Figure 2.

2.4 Avini Flur DINerence (Roccificnelan 3/4.2.1)

2.4.1 The AXIAL FLUX DIFFERENCE (AFD) Limits are provided in Figure 3.~

2.4.2 The tarSet band during base load operation is not applicable for ,

Catawba 2 Cycle 5.

2.4.3 1he minimum allowable power level for Base Load Operation (APLW)
is not applicable for Catawba 2 Cycle 5.

,

, . _ .- . _ .,. , , . , _ . , __ . . - , , , , _ _ _ _ _ - . , _ . . ,_



-. . _ _ _ . _ _ _ _ . _ _ _ _ . . _ _ _ _ . _ _ _ _ . _ _ - _ _ . _ - . _ _ ._- _ _ __ _ . _ _ _ _ _ - .

.

CNEl.0400144

Page 7 of 15
:

Rev.000'

Cataw ba 2 Cycle 5 Core Operating Limits Report
1

Fully Witherawn
\

(27.4 %,226) (TI.8%,228) ;

-
220

!

~ '

200
BANK B

,

1

~
ISO .

(0%,163) (100%,181)

c
*
O 140

""

] DANK C
.

E -
120

E l
2 l
$ 100 l

-

8 |
'= *

E 80
"

S BANKD
a
E 60 "

e
li (0%,47)
* -40

-
20

(MO) Fully inserted k iI I i I Ii I
O

O 20 40 60 50 100

Relative Power (Percent)

.

Figure 2
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l 2.5 llent Nr llot Channel Factnr . F (Z) (Specification 3/4.2.2)Q

. F (Z) s. F"" * K(Z) for P > 0.59
1 o

P L
,

F (Z) s F"" * K(Z) for P s 0.5n o
0.5

Thermal Power

Rated Thermal Power
,

.

2J.1 F"" = 2.32
0

2.5.2 KfZ)is provided in Figure 4.

I

2.5.3 W(Z) values are provided in Figures 5 through 7. .

2.5.4 Dase load W(Z)'s are not applicable for Catawba 2 Cycle 5.

r
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K(Z), Normalized F (Z) as a Function of Core HeightQ ;
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Catawba Unit 2 Cycle 5

RAOC W(Z) at 150 MWD /MTU

Top and Bottom 15% excluded as per Tech. Spec. 4.2.2.2.0
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Catawba Unit 2 Cycle $

RAOC.W(Z) at 8000 MWD /MTU

Top and Bottom 15% excludal as per Tech. Spec. , 0.2.2.0
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Figure 7
Catawba Unit 2 Cycle 5

RAOC W(Z) at 13000 MWD /MTU

Top and Bottom 15% excluded as per Tech Spec. 4.2.2.2.0
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2.6 R('E Nw Rule and Nuclear Enthninv Rise Had ('hrnnel Fncinr . FNAH ,

(Speci0 cation N4.2.3) |
.

I

FNan
R=

FRTP4H * (1 + MFAH * (1.P)) [
-8
s

a
;

Thermal Power
where: P= =

Rated Thermal Power ;
,

2.6.1 FRTP4H " 1449
!

2.6.2 MFAH = 0.3

2.6.3 The Acceptable Operation Region from the combination of Reactor ,

Coolant System total flow and R is provided in Figure 8. |

r

I

,

h

I
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ana 4.0% for incere rneasurement of Fgator venturl fouling and rnessurement uncertainties of 2.1% for flow
Penalties of 0.1% for undetected feed

are incluM in We Nure.3g
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December 18,1991 -
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!

0. P. florne, Reactor Engineer
Catawba Nuclear Station ;

!
'

Subject: Catawba 2 Cycle 5 SNACORE Theoretical Factors

The C2C5 Theoret.ical Factors have been generated and stored in VAX acaunt CAT:: PROD $8ND. The |
- filenames and their respective burnup ranges are listed in the attachment. The factors have received an i

engineering review within Nuclear Design as documented in calculation file CNC 1553.05 00 0134. A
*

copy of this calculation file will be sent to 0. P. Horne, j,

Please contact me at 3821667 If you have any problems or questions.

/

N 4 |.

S. L. Abbey, Anociate Engineer -

+

Nuclear Engineering - -

Nuclear Services -
i

r

6

cc: K. S. Canady -

'
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: R. R. St. Clair
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C2005 Theoretical Factor Files

M ooretloal Esposure Nuamber of
Factor File Hans, Assentblames

SNDUl!ZP.DAT BOC 482

SNDU30P.DAT BOC 482
_ , ,

SNDU150.DAT BOC 325 519

SNDU500.DAT 326 750 519

SNDU1KDAT 751 1500 519

SNDU2KDAT 1501 2500 576

SNDU3KDAT 2501 3500 576

SNDU4KDAT 3501 4500 576

-

SNDU5KDAT 4501 5500 605

SNDU6KDAT 5501 6500 605

SNDU7K.DAT 6501 7500 605
SNDU8KDAT 7501 8500 605

SNDU9KDAT 8501 9500 599
SNDU10KDAT 9501 10500 599

SNDU11KDAT 10501 11500 599
SNDU12KDAT 11501 12500 599

SNDU13K.DAT 12501 13500 561

SNDU14K.DAT 13501 14500 561

SNDU15K.DAT 14501 15500 561
SNDU16K.DAT 15501 16700 561

Note: All Theoretical Factors sets contain two axial configurations. Sets SNADUHZP.DAT
and SNADU30P.DAT are for approximately 0% RTP and 30% RTP conditions,
respectively.-

.


