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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS
REACTOR CORE

2.1.1 The comdination of THERMAL POWER, pressurizer pressure, and the highest
operating loop coolant temperature (Tavg) shall not exceed the limits shown in

Figure 2.1-lafor four loop operation,
T (UnH I ammd 20 1 =1b a2
APPLICABILITY: MODES 1 and 2.

ACTION:

whenever the point defined by the combination of the highest operating loop
average temperature and THERMAL POWER has exceeded the appropriate pressurizer
pressure line, be in HOT STANDBY within 1 hour, and comply with the require-
ments of Specification 6.7.1. !

REACTOR COOLANT SYSTEM PRESSURE

2.1.2 The Reactor Coolant System pressure snall not exceed 2735.osig.
APPLICABILITY: MODES 1, 2, 3, 4, anrd §,
MODES 1 and 2:

whenever the Reactor Coolant System pressure has exceeded 2735 psig, be

in HOT STANDBY with the Reactor Coolant System pressure within its limit
within 1 hour, and comply with the requirements of Specification 6.7.1.

MODES 3, 4, and 5:

whenever the Reactor Coolant System pressure has exceeded 2735 psig,
reduce the Reactor Coolant System pressure to within 1ts Timit within

s = 4

5 minutes, and comply with the requirements of Specification 8.7, 1.

CATAWBA - UNITS 1 & 2 2-1



Figure 2.1-Reactor Core Safety Limits - Four Loops in Operation | j,)r‘r 1\
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REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

1
2.

I\QQ‘NO\

16.
il

12

Hanual Reactor Trip

Power Range, Meutron Flux
2. High Setpoint
b. lLow Setpeint

Power Range, Neutron Flux,
High Positive Rate

Power Range, Neutron Flux,
High Negative Rate

Intermediate Range,
Neutren Flux

Source Range, Meutron Flux
Overtemperature Al
Overpower Al

Pressurizer Pressure-lLow
Pressurizer Pressure-digh
Pressurizer Water Level-High

Reactor Coolant Flow low

~ *RTP = RATED THERMAL POWER

**ioop minimum measured flow - 96,900 g-(Um‘lZ-) 7&?503 pm (Uﬂ!f‘h
**XTime constants utiiized in the lead lag conlroller for PresSurizer Pressure low are 7 seconds for lead
Channel calibration shall ensure that these time constants are adjusted to these

and 1 second for lag.
vales.

IABLE 2.2 -1
TOTAL
AL L OWANCE

R

NA NA
7.5 A58 59 7
8.3 4-56"5.92.
1.6 05
1.6 0.5
17.0 8 4
17.00,_?5 »
afe 9§ Dact 2:%
20 2.21
7.5 A6 0.7/
50 2.18 '

SENSOR
ERROR

G)

N A

o
0
0

Ly

Pr_dk
1.5
0.5
1.5

4
25769 ui!ig'g* 0.6

_## esblewpon<delalion of RID Bypass Syctem i

1

TRIP SETPOINT
N A

<109% of RIP*
<25% of RIP*

<5% of RIP* with
a time cronstant
> 2 seconds

<S5% of RIP* with
a time constant
>2 seconds

<25% of RIP*

<10°% cps

See Note 1
See Note 3
>1945 psig
<2385 psig

<92% of instrument

span

>90% of loop
minimum measured
flow™**

ALLOWABLE VALUE
N A

110. 9%
<313-3% of RIP*

<27.1X of RIP*

<6 3X of RIP* with
a time constant

> 2 seconds

<6.3X of RTP® with
a time constant

»2 seconds

<3IX of RTP*

<1.4 x 10° cps
See Mote 2
See Note 4
>1938 psig™™*
<2399 psig

<93 8% of i1nstrument
span

JGF%-)“ loop

®inigum measured flow"
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‘ON JUBWDUBWY
‘ON JUBWPUBWY

(2 31un)ss
(1T 3:un) 19

Ne Chamyeo 4o thuo pant-

TABLE 2 2-1 (Lonvinued)
AEACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

T0T1AL SENSOR
AL OWANCE ERROR
FUNCY IONAL UNIT [4L)) l (s) IRIP SETPOINT ALLOWABLE VALUE
13. Steam Generator Water
level low low
a. Unit 1 17 14.2 5 >17% of span >15.3% of span from
from 0 te 30% 0% to 30% RIP*
RTP* increasing increasing linearly
linearly to to >38.3X ef span
> 40_0% of span from 30X te 100% 21p*
from 308 to 100X
Rip*
b. Unmit 2 i1.8 1.7 2.0 >36.8% of narrow >35 1% of narrow
range span range span
14. Undervoltage - Reactor 8.57 0 1.0 >17% of bus > 76X (5016 velts)
Coolant Pumps voltage (5082 .
volts) with a i
0.7/s vesponse time
15. Underfrequency - Reactor 5.0 0 1.0 >56_4 Hz with a *55.9 Hz
Coolant Pumps 0.2s response Lime
16. Turbine TIrip
a. Step Valve EH N.A N.A - NA >550 psig >500 psig
Pressure Low
b. Turbine Stop Valve N.A N.A N.A >1X open ~1% open
Closure
17. Safety Injection Input NA N A N A N A N A
from ESF
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bun) 62

3

[»

EY

LIND - YBMYLY

]
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¥

FUNCTIONAL UNIT
i8. Reactor irip Systes
interlocks

iniermediate Range
Neutron Flux, P-6

FARL §

REACTOR TRIP SYSTEM

10TAL
Al L OWANCE

(TA)

Low Power Reactor Irips

Bloeck, P-7

P- 10 input
#-13 input

Range Neulron
P-8

Powes
Flux,

Range Neutron
-

wer
Flax,

Power Range Neulron
Flux, P-i0

Power
Flox,

Range Neulron
Net P-10

lurbine impulse Chamber

Pressure, P-13

Reactor Irip Breakers

Automatic Jrip and
Interlock Logu«
POWE R

QP RATED THE MM

2-1 (Continued)

INSTRUMENTATION TRIP St TPOINTS
SENSOR
f RROR
(3)

IRiP SETPOING

18X of RIP®

furbine

<J9% RiP®
Impulse Pressure
fguivaient

<48% of RIP*
69% of RIP®
10X of RIP®
<X of RIP®

10X RIP® Tuibine
Impulse Pressure
tquiva lent

K A

NA

Al i UWABL LVNu

12.2% of RIP*

i2 2% RIP™ Turhine
Tapulse Pressure
fguivaient
50 11 of ”'.‘"
<JOX of RIP*

; BX of RIP*

12 7%

of RIP*

Turbine

12. 2% RIP*
lapulse Pressure
Fquivalent

N A

N A
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MOIE 1:  (Comtinued)

‘ .
Ky
P
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S

TABLE 2 2-1 (Continued)
TABLE WOTATIONS (Comt )

590 8°F (Nominal '“l allowed by Saietly Anmalysis),
0 601189,

Pressurizer pressure, psig,

2235 psig (Mominal RCS operating pressure),

Laplace transform operator, s-%;

and f (al) is a function of the indicaled difference belween lop and bollom deteciors of the
power-range neulron lon chambers with gains to be selected based on measured lnstrument
response during plant STARTUP tests such that:

(i)

(i)

(13d)

NOiE 2.

for Q - \hlne. -22 5% and -6 5%,
f,(al) = 0, where 9, and q, e percent BATER THERNAL FOMER in the top and bolles

palves of the core respectively, and LR is total THERMAL POMER in percent of
RATED THERMAL PINER

for each percent Lhat the sagnitude of L N is more negalive than 77 5K  ihe
AT Irip Seipoint shall be autemalically reduced by 3 151X of its valuwe ot BANS
THERMAL POMER, and

for each perrent that the sagnilude of ., % is more posilive than & 5K  the 21 frip
Setpeint shall be awtosatically reduced by I SAIK of itls value at RATED Ti RN PONER

ihe channel’'s max Irip Setpoint shall not exceed ils compuied irip Setpoint by

more than A%
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MOIE 3. OVERPOMER Al

al (! v 51,5 (
L 'g;) (I—il,i

Where: al
I 5”?
. T2
1+ 1,5

L5

Al
o

P, - a ¢ B B S ’ -
) <M M % (T (e | TR angsy T T el

As defined in Nele 1

As defined in Note 1,

As defined in Nele 1

As defined in Neotle 1

As defined in Note §
As defined in Note I,
i 0704,

8 02/°F for increasing average temperalure and 0 for decreasing average
temperature

Ihe function generaled b'y the rate-lag centreller for l dyniamic
compensat lon

Jime constant wtilized in the rate lag coatroller for .M' t, 185

As defined in Nole |,

As defined in Neole 1
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012

TABLE 2.2-1 (Continued
TABI mlullli‘é {Continued)

NOIE 3: (Continued)

Ke = 0.001767/°F for T > 590.8°F and Kg = 0 for T < 590 8°F,
i = As defined in Note 1,
e = Indicated l”g at RATED THERMAL POWER (Calibration temperature for Al
instrumentation, < 590 .8°F),
S = As def.e1 in Note i, and
fo(al) = 0 for all al.
NOTE 4: The channel's maxi Irip Setpoint shall nel exceed its cosautad Irip Setpoint by
more than MZ&



\ 3/4.2 POWER DISTRIBUTION LIMITS

1/4 2.1 AXIAL FLUX DIFFERENCE (AFD)

Y T mp pYwy e » Y. r Fyp
aMl Nv."‘t. [ON FOR QOPERATION
DU —— RS A - - ——— e - S e B .
e ..\,tn(“:‘\ w, b8 SPec /¥ ea vhe CLokE CFERAT. LimiTS RLPRT (oA
P& B A @ r ' YT . : 4
> he .a 80 AXIAL FLUX DIFFERENCE (AFD) sha be maintained withini
R S N— R i RS eE— . - A
¢ t Owi'd operationd! space as specified in the CORE OPERATING
» ‘ ~ .- - . AN
l LIMITS REPORT (COLR) for RAOC cperatios r
» s ‘ v r
< within the target band spec ed the COLR about the target flux |
dgifference aduring ¢

»
pr—y
¢ For BAOC) operation with the ingicated AFD outside of the 1imits
speciTied 1n the COLR,
‘- 1 Either restore the indicated AFD to within the COLR VTimits withir
15 ninutes Y

2 Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 30 minutes and reduce the Power Range Neutron Flux-HWigh
rip setpoints to ‘ess than or equal to 65X of RATED THERMAL

D"H(R within the next 4 hhu's

s S St - -— — - - - N .- . . )
b rcv !ase Load opera.ion above APL with the indicated AXIAL FLUX
_p— DIFFERENCE outside of the app ‘at‘c target band about the target
% (e th, flux gifference
g
——— 1 Either restore the indicated AFD to within the COLR specified
target band limits withia 15 minutes, or

& p ~ NV ai®
2 ‘esu:t '*EVHL~ "nE“ to less than APL 0 of RA

£
; \_\‘mhﬁ ang a ~t nue ase L0ad operation within 30 minutes e

P ¥ THERMAL POWER shall r
nless the ingicated

be increased asbove S0% of RATED THERMAL
$ within the limits specified in the (

"t
o8
AFC

- ™~
- "
. r
LEELE
S —

ons Specification 3.10.2
wable (nuclear cesign) power level for base ad
€ the CORE OPERATING LIMITS REPCORT per
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POWER TRIBUTION LIMITY

LIHIT[!“ SQ!Q]IIQN FQ! QP‘RAY}ON
SURVELLLANCE REQUIREMENTS

4.2.1.1 The indicated AFD shall be determined to de within ite limits during %
PCWER OPERATION above SO% of RATED TWERMAL POWER by: |

&, Monitoring the inaicated AFD for each QOPERABLE excore channe!:

1) At Teast once per 7 days when the AFD Monitor Alarm i OPERABLE,
and

2) At least once per hour for the first 24 hours after restoring
the AFD Monitor Alarm to OPERABLE status.

b. Monitoring and logging the indicated AFD for each OPERABLE excore
channe! at least once per hour for the first 24 hours and at least
once per 30 minutes thereaftar, when the AFD Monitor Alarm s i(nopere
able. The logged values of the indicated AFD shal) be assumed to
exist during the interval preceding each logging.

¢. The provisions of Specification 4.0.4 are not applicable.
4.2.1.2 The indicated AFD shal) be considered outs'ce of 1ts 1imits when at

least two OPERABLE excore channels are inafcating the 4FD to be outside the
Timits,

4.2.1.3 when in Base Load operation, the target axial flux difference of <{
each OPERABLE excore channe! sha!) be determined by measurement at least once

per 92 Effective Full Power Days. The provisions of Specification 4.0.4 are

not applicable,

updated at least once per 31 Effective Full Power Days by either aetermining

the target flux difference in conjunction with the surveillance requirements of
Specification 3/4.2.2 or by )inear | terpolation between the most recently mea- |
sured values and the calculated value at the end of cycle 1ife. The provitiii://)

4.2.1.4 when in Base Load cperation, the target flux difference shall be /ﬂ(

of Specification «.0.4 are not applicable.

|
(Delete )

. AMBAGREnt Be o ik e
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POWER TRIBUTION (IM1T

@ﬁu,nn
3/4.2.2 MEAT FLUX MOT CHANNEL FACTOR «(F

LIMITING CONDITION FOR OPERATION
JOF

3.2.2 FQ(Z),shc11 be Timited by, the following relationships:

Fa2) s o'

g K(D) for p> 0.8 N
. gRTP

- 8 K(Z) for P < 0.5

where: rg"’ ® the Fo Linit at RATED THERMAL POWER (RTP)

specified in the CORE OPERATING LIMITS REPORT
(COLR),

S

K(2) = the nomaHzodWM‘-’“

specified in tAF GO z?/;,, e appropriate fuel types.

APPLICABILITY: MODE 1. (Uni+ ()
Z.,&c with )
ACTION: Fa (n0#) Attachment |/
with exceeding fts limit: Aj(f

R‘duco THERMAL POWER at least 1X for esch 1% FQ(Z) exceeds the limit

within 15 minutes and similarly reduce the Powar Range Neutron
Flux=High Trip Setpoints within the next 4 hours; POWER OPERATION

may proceed for up to a tota) of 72 hours; subsequent POWER OPERATION
may proceed provided the Overpower AT Trip Setpoints (value of K,) have
been reduced at least 1X (in AT span) for each 1% PQ(Z) exceeds the
1imit, and

d ). ldentify and c =rect the cause of the out=of<1imit condition prior
to fncreasing THERMAL POWER above the reduced 1imit required by

N a., above; THERMAL POWER may then be increased provided
fs demonstrated through incore mapping to be within its limit,

Falxre)

— N,
R ____.m‘ XY 2) = +he meagvred Aest Llax hot channel Yuctor f; 0“’>'“"‘
4 s Taty

—

y"t"""t‘ as .’/“,'ﬁd o 43-2.5) ; 7

AATAWBA = UNITS 1 &2 3/4A2-8 B e e
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for Specification 3.2.2

Attachment i:

Reduce THERMAL POVER at least 1% for esach 16 FSMOX.Y 2) exceeds the
limit within 15 sinutes and sinilarly reduce the Power Range Neutron
Flux-High Trip Setpoints within the next & hours, and

Control the AFD te within new AFD limits which are determined by
reducing the allowable power at each point along the AFD limit lines of
Specification 3.2.1 at least 1V for each 18 F™(X Y. 2) excosds the
limit within 15 minutes and reset the AFD alarm setpoints to the
nodifisd limits within b hours. and

POWER OPERATION may proceed for up to o total of "2 hours: subsequent
POVER OPERATION may proceed provided the Overpower 4T Trip Setpoints
(value of K,) have been reduced at least 1V (in 4T span) for each b
Fo™(X.Y.2) exceeds the limit, and




e |

POWER TRIBUTION LIMIT

RV R REMENTS
4.2.2.1 The provisions of Specification 4.0.4 4re not applicable. & (are)
ﬂ' ~ew,n Y AR he
4.2.2.2 Forihot-operation, Q(z);sh011 be evaluated to determine 48(F. (2)
fs within its 1imit by: N AT\

8. Using the movable incore detectors to obtain a power distribution
map at any THERMAL POWER grester thanm 5% of RATED THERMAL POWER,

Increasing the measured FQ(z) component of the power distribution

map by 3% to account for manufacturing tolerances and further ine
creasing the value by 5% to account for measurement uncertainties.
verify the requirements of Specification 3.2.2 are satisfied,

Satisfying the fo'lowing relationship:

RTP
L F
Fo (#) € Rk X2 ¢or p 5 0.8 K
X z
M gRTP k
i Rl TR for P g 0.8 .

where Fg(z) is the measured FQ(z) increased by the allowances for

manufacturing tolerances «nd measurement uncertainty, FRT’13 the

FQ Timit, K(2) is the normalized FQ(z) a8 & function of core heignt,

P is the relative THERMAL POWER, and w(2) 1s the cyc'e dependent
function that accounts for power distribution transients encountered

during normal oparatien. F“Tp. K(2), and W(2) are specified in the
CORE OPERATING LIMITS REPORT per Specification 6.8.1.9,

X

L

Measuring FQ(z) according to the following schedule:

1,  Upon achieving equilibrium conditions after exceeding by 10% or
more of RATED THERMAL POWER K the THERMAL POWER at which ro(z)
was last determineg,* or

2. At least once per 31 Effective Ful) Power Days, whichever occurs
first,

*Ouring power escalation at the deginning of each cyc'e, power leve! may be
increased until a power leve! for extended operation has been achieved and a
power distribution map obtained, ==

CATAWBA « UNITS 1 4 2 3/4A2+6 ~menament—to— i omia—it




for Specification 4.2 2.2

Attachment 2.
b. Measuring F"(X .Y, 2) at the earliest of:
' At least once per 31 Effective Full Power Days, or
3 Upon reaching equilibrium conditions after exceeding by 108 or

more of RATED THIRMAL POWER, the THERMAL POVER at which FM(X.Y 2)
vas last determined'?’ or

- At each time the QUADRANT POWER TILT PATIO indicated bv the excore
detectors is normalized using incore detector measurements.

"“'No additional uncertainties are required in the following equations for
F"(X,Y,2), because the limits include uncertainties.

‘“'puring power escalation at the beginning of each cycle, THERMAL POWER may
be incressed until a power level for extended operation has been achieved and
a power distribution map obtained.
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POWER DISTRIBUTION LIMIT
R - REMENTS (Continued)
—_———— — ———
{';. With measurements 1naicat ng 1 s
max i mum ot (2)
over 1 3(:5

has increased since the previous determination of f'(z)
the following actions shall de taken: ¢

¢ither of

1)

Fg(z) snal) be increased by 2X over that specified in
Specification 4.2.2.2¢., or

F:(x) shall be measured at least once per 7 Effective Ful)
Power Days unti) two successive maps indicate that

max i mum F" (2) is not fncreasing.
over 2 a?zs
With the relationships specified in Specification 4.2.2.2¢. above
not being satisfied:
1) Calculate the percent Fq(z) exceeds fts Yimit by the following
expression:
f {mum (M) x wea)
(M _Q‘;rl__l_ 1}x 100 for P > 0.5
| \over 2 :
-%- x K(2)| )
- ’/
e
- maxi (g W )
| (Rt (2) x W(2) I )y 100 for P < 0.8
X °V.f l ’ |
\ —t * K]
e L -
2) One of the following actions shall be taken:
a) within 15 minytes, control the AFD to within new AFD limits
which are determined by reducing the AFD limits of

CATAWBA - UNITS 14 2

Specification 3.2.1 oy 1X AFD for each percent FQ(z) exceads

fts 1imits as determined in Specification 4.2.2.27.1).
within 8 hou'., reset the AFD alarm setpoints to these mod-

if{ed Yimits, or

Comply with the requirements of Specification 3.2.2 for
F.(2) exceeding j;s Jimit by the percent calculated adbove, or

erify that the requirements of Specification 4.2.2.3 for
Base Load operation are satisfied and enter Base Load operation.

3/4R-7

“Fx



for Specification ¢.2.2.2

Attachment 3!
O] Performning the following caiculations:
i For each location, calculate the § margin to the maximus allovable
design as follows:
L
¢ Operational Margin « ( 1 - r°fx'Y'Z) ) x 1008
T X, ¥, 2017
~
t RPS Margin = ( 1 - Fo'(X.Y.2) ) x 1008
(F'(X.Y.2) 0%

where [FoH(X.Y Z2)% and [F,(X, Y, 2)" are the Operational and RPS
design peaking limits defined in the COLR,

2. Find the minimum Operational Margin of all locatione examined in
4.2.2.2.¢c.1 above., If any margin is less than zero, than either
of the following actions shall be taken:

(a) Within 15 minutes:

(1) Control the AFD to within new AFD limits that are
determined by:

Cou(’)

reduced .
(AFD Limit) = (AFD Lini®) o seive

negative
¢ (3 ‘in
+ [NSLOPE,™™ x Marginge™ | .\ oiute value

cow(’)

reduced
(AFD Limit) © (AFD Limi®) o icive

positive
min |

g (3
(PSLOPE,"™" x Margingg™ | Luiolute value

wvhere Hcr;in;:" is the minioun margin from
4.2.2.2.¢.1, and

(2) Within 8 hours, reset the AFD alarm setpoints to the
modified limits of 4.2.2.2.¢.2.4, or

(b) Comply with the ACTION requirements of Specification 3.2.2.

TThefined and specified in the COLR per Specification 6.9.1.9,



for Specification & . 2.2.2

Attachment 3 (econ't):

3. Find the sinimum RPS Margin of all locations examined in
4.2.4.2.¢.1 above, If any nargin ls less then zero, then the

following action shall be taken:
vithin 72 hours, reduce the K, value for OTAT by:

min

st justed | 2
K, - K, [KSLOPE™™" x Margin pocl bsolute value

min

pps 18 the minimum margin from 4.2.2.2.¢.1.

vhere MARGIN

s’ ined and specified in the COLR per Specification 6.9.1.9.

R, value from Table 2.2:1,




for Specification 4. 2. 2.2

Attachaent 8 {contd)

4. Extrapolating the tvo most recent measurements to 31 Effective Full
Power Days beyond rhe most recent measurement and if:

[F"(X,Y.2)) (extrapolated) 2 [F*(X.Y,2))% (extrapolaved), ot
[F(X,Y.2)) (extrapolated) 2 [F*(X.Y . 2))™® (extrapolated),
either of the following actions shall be taken:

3 F'(A,Y,2) shall be increased by 2 percent over that specified in
4.2.2.2.8, and the calculations of 4.2.2.2.¢c repeated, or

- A povable incore detector power distribution map shall be
obtained, and the calculations of «.2.2.2.¢.1 shall be performed
no later than the time at which the margin in 4.2.2.2.¢.1 {»
extrapolated to he equal to zero.



POWER TRIBUTION LIMIT
NCE R REMENT ntinued)

el 2T -
'} he 1imits specifies in Specifications 4.2.2. 2¢c., 4.2.2.20.. and
4.2.2.21., above art not applicable in the following core plane

regions:

1. Lower core region from 0 to 158, inclusive /
. Upper core region from 85 to 100%, 1nc1u|1v’. EE;;:,____-r’

4.2.2.3 Base Load operation is permitted at powers above APL if the folTowin \\~~

conditions are satisfied:

&, Prior to entering Base Load operation, maintain THERMAL POWER above

APL"o and Tess than or equal to that allowed by Specification 4.2.2.2
for at least the previous 24 hours. Maintain Base Load operstion
surveillance (AFD within the target band about the target flux giffere
De bt ence of Specification 3.2.1) during this time period. Base Load
operation fs then permitted providing THERMAL POWER is maintained

between APL“D and APL'L or between APLN° and 100% (whichever is most
Timiting) and FQ surveillance fs maintatned pursuant to Specification

4.2.2.4. APLBY 45 defined as:
aTp

3
BL _ minimum x K
APLT" = over 1 ( -a—-—-—-‘ll- ] x 100%

1

|

l

!

{

|
‘Q(l) X V(Z)BL . {
where: Fg(z) fs the measured Fq(z) increased by the allowances for \

4
I

t
1

manufacturing tol runces and measurement uncertainty, 'STP is the 4
FQ 1imit, K(2) is the normalfzed FQ(I) 8t a function of core height. K
hl(:).L is the cycle dependent function that accounts for limited power

d!;:ribut1on transients encountered during Base Load operation,
R
F

'

I
, K(2), and W(Z)g, are specified in the CORE OPERATING LIMITS (\
REPCRT per Specification 6.9.1.9. ¥,
.  Ouring Base Load operation, if the THERMAL POWER 1s decreased pelow T
APL"D then the conditions of 4.2.2.3a shall be satisfied before |

re-entering Base Loed operation. \
4.2.2.4 Dur ng Base Load Operation FQ(Z) shall be evaluated to determine if ‘
FQ(Z) is within its limit by:
a. Using the movadle incore detectors to obtain a power gistribution
neo at any THERMAL POWER above APLNC.
. Increasing the measured FQ(Z) component of the power distribution map
by 3% to eccount for manufacturing tolerances and further increasing
the value by 5% *o account for measurement uncertainties. Verify the ‘
requirements of Specification 3.2.2 are satisfied, }
/

'APLEB fs the minimum allowable (nuclear design) power 'eve! for Base Load
operation in Specification 3.2.1.

a—

CATAWBA = UNITS 1 &2 3/4A2<7a B aaten s e s
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for Specification 4.2 2 2

. teachment ¥ ¢

. the limlts {n Specificacions «.2.2.2.¢ and 4.2.2.2.4 are not spplicadble
in the fellowing core plane regions &s measured in percent of core
haight from the bottos of the fuel:
i Lover core region from 0 to 154, inclusive,

2. Upper core region from 85 to 1008, inclusive.



POWER TRIBUTION LIMIT

SURVEILLANCE REQUIREMENTS (Continued)

Satisfying the following relationship: <""‘\\\\\
RTP '
. (2 ‘ +

F”(Z) < z tor b > ap L0 N S
Q - X ’L \ "
et o , RTP : \ N\
where: (Z2) 18 the measured F, (2). F is the F, Yimit, \
Q Q Q Q | )
K(Z) 18 the normalized FoZ) as & function of core height. P iy the 1 -
relative THERMAL POWER. W(Z),, 15 the cycle dependent function that | 1
accounts for 1iaited power 61'kribution transients encountered during
)
Base Load operation. FR'P . K(Z), and W(Z)g, are specitied in the !
CORE OPERATING LIMITS REPORT per Specification 6.9.1.9. |

Measuring Fa

(2) fn conjunction witn target flux difference detere
mination ac

ording to the following schedule:

1. Prior to ontorin? Base Load operation after satisfying surveils
lance 4.2.2.3 unless & ful) core flux map has been taken in the
previous 31 EFPD with the relative thermal power having been

maintained above APLNO for the 24 hours prior to mapping, and
2. At Teast once per 31 effective full power days.

With measurements indicating
max i mum e (2)
over 2 ‘ alz! ]

has increased since the previous determination FS(Z) either of the
following actions shall be taken:

1, FS(Z) shall be increated by 2 percent over that scecified in
4.2.2 &, ov

2. Fg(l) shall be measured at least once per 7 EFPD unti) 2
successive maps indicate thal

M
max{mum F. (1) i
s not fncreasing.
over 12 t'aI?T']

-/

With the relatfonship specified in 4.2.2.4c above not being
satisfied, either of the fo)lowing actions shall be taken:

1. Place the core in an equilibrium condition where the limit in
B 2.2.2¢ 15 satisfied, and remeasure Fg(Z). or

CATAWBA - UNITS 1 & 2 3/ ARTb Cempnament by et
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POWER TRIBUTION LIMIT

SURVEILLANCE REQUIREMENTS (Centinved)
————

2. Comply with the requirements of Specification 3. 2.2 for ‘—-\\\\

FQ(Z) exceeding 1ts 1imit Dy the percent calculated with
the following expression:

FR(2) x W(2) "
[(max. over 2 of [ e Bl 1)1 ) x 100 for P > APL
gRTP

x K(2) |
=y |

g The 1imits specified n 4.2.2.4c., 4.2.2.40., and 4.2.2.41, )

above are not applicable in the following core plan regions:

1. Lower core region 0 to 15 percent, inclusive.

2. Upper cora region 85 to 100 percent, inclusive. ‘_,_/”’///

4.2.2.5 When FQ(Z) fs measured for reasons other than meeting the reguirements
of Specification 4.2.2.2 an overa)) measured FQ(:) shall be obtained from a power

distribution map and increased by 3% to account for manufacturing tolerances
and further increased by 5% to account for measurement uncertainty.

{

‘Iﬂl“- i M
Alluchment §
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for Specification ¢« . 2.2.3

Attachment &

6.2.2.3 dhen s full core pover distribution map is taken for reasons other
than seeting the requirements of Specification 4 .2.2.2, an overall FMX. Y. 2)
shall be determined, then incressed by 38 to account for menufacturing
tolerances, further increased by 5% to account for messursment uncertainty,
and further incressed by the radial-local peaking factor to obtain & saxinum
local peak. This vaiue shall be compared to the limit in Specificavion 3.2 2.



At \

POWER TRIBUTION LIM]1TY

SURVEILLANCE REQUIREMENTS

('0.2.2.2.1 The provisions of Specification 4.0.4 are not applicable.

4.2.2.2.2 F.y shall be evalvated to determine if FQ(Z) 18 within its limit py:

& Using the movab'e incore detectors to ob*ain & power distrioution
map at any THERMAL POWER greater than 5% of RATED THERMAL POWER,
. Increasing the measured '.y component of the power distribution map
by 3% to0 aczount for manufacturing tolerances and further increasing
the va'lue by 5% to account for measurement yncertainties,
¢. Comparing the F ., computed (F_c) obtained in Specification 4.2.2.2.2b.,
above to: Y Y
1) ™ Sn‘ 1imits for RATED THERMAL POWER (f:;p) for the appropriate
measured core planes given in Specification 4.2,2.2.2e. ang .,
below, and
2) The relationship:
L RTP L
‘ly " Fly [1+0.2(1+P)],
where fx; s the 1imit for fractions! THERMAL POWER operation
expressed as a function of ,:YP and P is the fraction of RATED
THERMAL POWER at which f.y % measured,
d. Remeasuring F‘y according to the following schedule:
1)  wWhen F'S is greater than the F:Y’ limit for the appropriate
measurec core plane but less than the Fx; relationship, additiona)
power g1ttribution maps shal) be taken and Flc compared to r:T’
and F_ " either: y Y
Xy
a) Within 24 nhours after oxcooding by 20% of RATEDCTNERMAL
POWER or greater, the THERMAL POWER at which rxy was
last determined, or i
D) At least once per 31 EFPD, whichever occurs first,
CATAWBA = UNITS 1 &2 3/4A2-7e amemament MA wicmsd o
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POWER TRIBUTION LIMIT

SURVEILLANCE REQUIREMENTS (Continyed)

. o . ™
2)  When the F 5 is less than or equal to the r“ inft for the

appropriate medsured core o‘cno. sdgitiona) oowor distridution
maps shall be taken ang F ; compared to F Vp ard F.; at least
nte per 31 EFPD.

¢ The F Xy Timit, for RATED THERMAL POWER (F ) shall be provided for
411 core plenes containing Bank “D" :ontrol rods and a!l unroddec
core planes in a Radial Peaking Factor Limit Report per Specificas ‘
tion 6.9.1.9;

. The ny 1imits of Specification 4.2.2.2.2¢., above, are not applicable

inh the following core pianes regfons as measured in percent of core
eight from the bottom of the fuel:

1) Lower core region from 0 to 15X, ‘nclusive,

2) Upper core region from 85 to 100%, inclusive,

3) Grid plane regfons at 17,8 ¢ 2%, 32.1 + 2%, 46.4 ¢ 2%, 60.6 ¢+ 2%
and 74.9 ¢ 2%, inclusive, and

.
\/-’7

4) Core plane regions within = 2X of core neight (& 2.88 inches)
about the bank demand position of the Bank "D" control rods. <

to determine if FQ(Z) fs within its T1imits.

4.2.2.2.3 When FQ(Z) is measured for other than ny determinations, arn overal
measured FQ(Z) shall be obtained from a power distridbution map and increased

by 3% to account for manufacturing tolerances and further increased by 5% to
account for measurement uncertainty.

Fro e

CATAWBA = UNITS 1 AND 2 3/4A2+71 e e S

¢ : L : \
g Wwith ny exceeding ny' the effects of ny on fQ(Z) skall be evaluated |)
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POWER TRIBUT MIT
4 N AR_ENTHALPY RISE WOT

-
LIMITING CONDITION FOR OPERATION

2.3 The combination of fndicated Reactor Coolant System tota) flow rate and
R shall be maintained within the rogion of permissidble operation specified in
the CORE OPERATING LIMITS REPORT (COLR) for four l0op operation.

FN
3. R= ﬁ '
RTP 2
Fay (1.0 ¢ ME. (25~ P))

SRR VAL N |

¢ Fay® Measured values of F:H obtained by using the movable incore
detectors to obtain a power distribution map. The measured
values of F:H shall be used to calculate R since the figure

specified in the COLR includes penalties for undetected feed-
water venturi fouling of 0.1X and for measurement uncertainties

of 2.0X for flow and 4% for incore measurement of F:H'

¢ rﬂ’- The i, 1imit at RATED THERMAL POWER (RTP) specified in the

COLR, and

ko. MFi“- The power factor multiplier specified in the COLR,

APPLICABILITY: MODE 1. (‘Unid=|)
ACTION:

the region of restricted operation within 6 hours reduce the Power Range
Neutron Flux-High Trip Setpoint to below the nominal setpoint by the same
auougg ;S RTP) as the power reduction required by the figure specified in
the COLR.

With the combination of Reactor Coolant System tota) flow rate and R within
the region of prohibited operation specified in the COLR:

1.  Wwithin 2 hours efther:

8) Restore the combination of Reactor Coolant System total flow

rate and R to within the region of permissidble cperation, or
)
rate and R to within the region of restricted operation and
comply with action a. above, OP s

CATAWBA = UNITS 1 & 2 3/482+9 mpmme et e e

wWith the combina®ion of Reactor Coolant System total flow rate and R vitnig\\

Restore the combination of Reactor Coolant System total '10'_‘,,///

-



for Specification 3 2.3

Attachaent 1l

3.2.3 IA"(X.Y) shall be limited by impesing t'e following relationship:
FaHR™(X,Y) g FaHRM(X.Y)

Vhere: FaHR™(X,{) » the maximum measured radial peak ratio as
defined in the CORE OPERATING LIMITS REPORT
(COLR) .

FAKR* (X, Y) = the maximum allowable radial peak ratio as
defined (n the COLR.



for Specification 3.2.)

Attachment 2:
ACTLON:
Vith Fu(X Y) exceeding its limit:
a. ithin 2 hours, reduce the sllovable THERMAL POVER from RATED THERMAL
POWER at least RRHV''' for each 18 that FAMRM(X Y) exceeds the limit, and
b, Within 6 hours either:
1. Restore FAMR™(X Y) to within the limit of Specification 3.2.3 for
RATED THERMAL POWER, or
- Reduce the Power Rarnge Neutron Flux«High Trip Setpoint in Table
2.2+1 at least RRHV for each 18 that FAMR™(X,Y) exceeds that
limit, and
e, vithin 72 hours of initially being outside the limit of Specification
3.2.3, either:
1. Restore FAHR™(X.Y) to within the limit of Specification 3.2.3 for

RATED THERMAL POWER, or
2, Perform the following a~ticns:

(a) Reduce the 0TaT K, term in Table 2 2+1 by at least TRH'Y for
each 18 that FAHR"(X.Y) exceeds the limit, and

(b) Verify through incore mapping that FAHRM(X.Y) ‘s restored to
vithin the limit for the reduced THERMAL POWER allowed by
ACTION &, or reduce THERMAL POWER to less than 5% of RATED
THERMAL POVER within the next 2 hours.

"TRRH is the amount of THERMAL POWER reduction required to compensate for
each 1% that FAHRM(X,Y) exceeds FAHR*(X,Y), provided in the COLPR per
Specification 6.9.1.9.

(OTRH is the amount of CTAT K, setpoint reduction required to compersate for
cach 18 that FAHRM(X,Y) exceeds the limit of Specification 3.2.3, provided in
the COLR per Specification 6.9.1.9,
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POWER "1STRIBUTION §IMITS

chmn ENTHALPY RISE WOT
- Kam(ar)

MIT NDITION FOR OPERATION TR
[&wauLCC "
/ ‘;T'QN (Continued) \ %CC‘&M Jag/

¢) Reduce THERMAL POWER to less than S0% of RATED THERMAL POWER
and reduce the Power Range Neutron Flux « Migh Trip Setpoint
to less than or equa) to 55X of RATED THERMAL POWER within
the next 4 hours.

——
Within 24 hours of inftfally being within the region of prohibited
operation specified in the COLR, verify through incore flux mapping
and Reactor Coolant System tota! flow rate comparison Lhat the come
bination of R and Reactor Coolant System total flow rate are restored
to within the rogions of restricted or permissible operation, or
reduce THERMAL POWER to less than 5% of RATED THERMAL POWER within

N the next 2 hours.

CATAWBA < UNITS 1 4 2 3/4A2+9a e ame et




POWER TRIBUTION LIMITY

LIMITING CONDITION FOR QPERATION
ACTION (Continved) ‘a. amfjer ¢a )
d[. ldentify and correct\the cause of the out-of+limit conditicn prior

to 1ncroas1n2 THERMALYPOWER lb-v reduced THERMAL POWER 1imit
;oo:1ro¢ by CTION{]!![) rb.2) above; subsequent POWER QPERA-
: Ademonstrated, through

fncore flux mapping m't
Sompanisen, to be within tre e
“penation specified in the COLR prior to exceeding the following

THERMAL POWER leve'ls:

I f)  henominet 50X of RATED THERMAL POWER,
2)) “hmeminet- 758 of RATED THERMAL POWER, and

‘s Jg) Wwithin 24 hours of attaining greater than or equal to $5%
[ of RATED THERMAL POWER.

7™ SURVEILLANCE REQUIREMENTS
{

4,.2.3.1 The provisions of Specification 4.0.4 are not applicable.

4.2.3.2 The combination of indicated Reactor Coolant System total flow rate
determined by process computer readings r digital voltmeter measurement and R
shall be determincd to be within the regions of restricted or permissible
operation specified in the COLR:

a. Prior to operation above 75% of RATED THERMAL POWER after each fue)
loading, and

b. At least once per 11 Effective Full Power Days.

) he indicated Reactor Coolant System total flow rate shall be verified
to bo within the regions of rest icted or permissible operation specified in
the COLR at least once per 12 hcurs when the most recently obtained value of R,
obtained per Specification 4.2.3.2, is assumed to exist,

4,.2.3.4 The Reactor Cooiant System total flow rate indicators shall be sudbjected
to a CHANNEL CALIBRATION at least once per 18 months. The measurement

instrumentation shal) be calibrated within 7 days prior to the performance of
the calc. imetric flow measurement,

\ 4,.2.3.5 The Reactor Coolant System total flow rate shall be determined by

precision heat balance measurement at least once per 18 months,

eiere
&ncor’omt“ )

Specification ¥.2.8)

3/4A2-10 Amemament ha ety
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for Specification ¢.2.3.3

Attaclaent 3!

b. Measuring FAMRM(X,Y) sccording to the following schedule:

1. Prior to operation above 75% of RATED THERMAL POVER at the
beginning of each fuel cycle, and the earlier of:

At least once per 31 Effective Full Power Days, or

3, At each time the QUADRANT FOWER TILT RATIO indicated by the excore
detectors is normelized using incore detector measurcments.




tachment &

determine whether

n &4 power
greater than o%




Attachment 5:

for Specification 4.2.3.2

8. Performing the following calculations:

1.

For each location, calculate the § margin to the
maximum allowable design as follows:

FAMRM (X, Y)

'""'T_"") x 1008
FAHR* (X ,Y)

AFy Margin = (1.

No additional uncertainties are required for
FAHR™(X %), because FAHR*(X,Y) includes uncertainties.

Find the minioum margin of all locations examined in
4.2.3.2.¢c.1 above. 1If any margin is less than zero,
comply with the ACTION requirements of Specifica.ion
3.4.3.

d, Extrapolating the t'»> most recent measurements to 31
Effective Full Power Days beyond the most recent measurement
and { :

FAHR™ (extrapolarted) > FaHR' (extrapolated)

either of the following actions shall be taken:

1.

FAHR™(X,Y) shall be increased by 2 percent over that
specified in 4.2.3.2.a, and the calculations of
4.2.3.2.¢c repeated, or

A movable incore detector power distribution map shall
be obtained, and the calculations of 4.2.3.2.¢ shall
be performed no later than the time at which the
margin in 4.2.3.2.¢ is extrapolated to be equal to
zero,



POWER DISTRIBUTION LIMITS

3/4.2.4 QUADRANT POWER TILT RATIQ

LAITING CONDITION FOR OPERATIO

he QUADRANT POWER TILT RATIO snall not exceed 1,02, fbove £0% of nnz£§>
THERMAL P yareey

APPLICABILITY: MODE a?tj;'
ACTION:

8. With the QUADRANT POWER TILT RATIO determined to exceed 1.02 but
Tess than or equal to 1. 09:

1. Calculate the QUADRANT POWER TILT RATIO at least once per hour
until either:

a) The QUADRANT POWER TILT RATIO is reduced to within
its 1imit, or

b) ;gSE:AL POWER is reduced to less than 50% of RATED THERMAL

2. Within 2 hours either:

a) Reduce the QUADRANT POWER TILT RATIO to within its
limit, or

b) Reduce THERMAL POWER at least 3% from RATED THERMAL POWER
for each of indicated QUADRANT POWER TILT RATIO in
@ excess oTlamnd similarly reduce the Power Range Neutron
Flux=High Trip Setpoints within the next 4 hours.
3, Verify that the JUACRANT POWER TILT RATIO is within its limit
within 24 nours after exgeeding tne 1imit or reduce THERMAL
POWER to less than 50% of RATED THERMAL POWER within the next
2 hours and reduce the Power Range Neutron Flux=righ Trip

Setpoints to less than or equal to 55% of RATED THERMAL POWER
within the next 4 hours; and

4, Identify and correct the cause of the out=of-limit condition
prior to increasing THERMAL POWER; subsequent POWER QPERATION
above 50X of RATED THERMAL POWER may proceed provided that the
QUADRANT POWER TILT RATIO is verificrd within its limit at least
ance per hour for 12 hours or until verified acceptable at 95%
or greater RATED THERMAL POWER.

®See Special Test Exceptions Specification 3.10.2.

| 4\.@»"‘4 ACLachment I)

CATAWBA = UNITS 14 2 3/8A2-1.2




for Specification 3.2 .4

Attachment 1!

“Not applicable until calibration of the excore detectors is completed
subsequent to refueling.
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POWER OISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION

ACTION (Continued)

b. With the QUADRANT POWER TILT RATIO determined to exceed 1.09 due to
nisalignment of either a shutdown or control rod:

1. Calculate the QUADRANT POWER TILT RATIO at least once per hour
until either:

a) The QUADRANT POWER TILY RATIO is reduced to within
its limit, or

b) ’HE::AL POWER is reduced to less than 50% of RATED THERMAL
POWER,

2. Reduce THERMAL POWER at least 3% from RATED THMERMAL POWER for
ach 1% of indicated QUADRANT POWER TILT RATIO in excess of
within 30 minutes;

3,  Verify that the QUADRANT POWER TILT RATIO 1s within its limit
within 2 hours after exceeding the 'imit or reduce THERMAL
POWER to less than 50% of RATEO THERMAL POWER within the next
2 hours and reduce the Power Range Neutron Flux-High Trip
Setpoints to less than or equal to 55X of RATED THERMAL POWER
within the next 4 hours; and

4. Identify and correct the cauze of the out-of-limit condition
prior to increasing THERMAL POWER; subsequent POWER QOPERATION
above 50% of RATED THERMAL POWER may proceed provided that the
QUADRANT POWER TILT RATIO is verified within its limit at least
once per hour for 12 hours or unti) verified acceptab'e at 35%
or greater RATED THERMAL POWER.

€. With the QUADRANT POWER TILT RATIO determined to exceed 1.09 due to
causes other than the misalignment of either a shutdown or control
rod:

1. Calculate the QUADRANT POWER TILT RATIO at least once per hour
until either:

a) The QUADRANT POWER TILT RATIO 1s reduced to within
its limit, or

b) THERMAL POWER is reduced %o less than 50% of RATED THERMAL
POWER,

CATAWBA - UNITS 1 &2 3/4A2-13



POWER DISTRIBUTION

' Yvy ARMBYITYIA
..~¢ .NG ~~‘ L
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b S

ER Lo less than &0%
nd reduce the Power Ra

ess than or equa) ¢t
next & hours; and

0 55X of

identify and correct the cause of the out=of=11
Prior Lo increasing THERMAL POWER; subsequent
above 50% of RATED THERMAL POWER may proceed
QUADRANT POWER TILT RATIO s verified within
once per hour for 12 hours or until verified
RATED THERMAL POWER

. The provisiens of Spec ¢ netl app

SURVEILLANCE REQUIREMENTS

imit above 50% of RATE( "MERMAL POWER by

ve determined to be within the

4.2.4.1 The QUADRANT POWER TILT RATIO shall

-

valculating the ratfo at least once per 7 days when the alarm is

CPERABLE, and

valculating the ratio at least once per 12 hours rg steady=-state
cperation when the alarm ‘s inoperable

$ of Specification 4.0.4 are not applizable

4.2.4.2 The C;“Cga;‘ POWER TILT RATIO determined to de within the
Imit when above 75% of RATED THERMAL oneé Power Range channe)
1noperable by Ing the movable incor ¢tor '*e:s;:?rm i';t g": “;"wa"

symmetric power di r1oution, obtained ) of four symmetric
ocations or fu re flux map, is cons ( ndicated

TILT RATIO at bt once per 12 hours
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R DISTRIBUTION LIMIT
3/4.2.5 PA R

LIMITING COMDITION FOR OPERATION

3.2.5 The fo11ov1n? ONB related parameters sha'l be maintained within the
1imits shown on Table 3.2+1:

a. Reactor Coolant System T‘vg.-oad-
b. Pressurizer Pressure, , RIS i R P
APPLICABILITY: MODE 1.(un+

ACTION:
o ther

dert ted in 3254 ond b above

. With aew-of the abeve parameters’exceeding its 1imit, restore the parameter to

within 1ts limit within 2 hours or reduce THERMAL POWER to less than 5% of
RATED YHERMAL POWER within the next 4 hours,

~

Add Tngeet D attacred

- ———————— it

SURVEILLANCE REQUIREMENTS

€|
4.2.5" Each of the parameters of Table 3.2-1 shall be verified to be within
their 1imits at least once per 12 hours.

o - "I
11d Thsert D d‘focl\uid
el T

~
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Tnsert O spaciliad on Fovre 22
\ TuERMAL POWE R

. With the combination of Reactor Coqunt System tota) flow rate and 3 within

o the region of restricted operation'within 6 hours reduce the Power Range
Neutron Flux=Migh Trip Setpofnt to below the nominal setpoint by the same
amount (X RTP) as the oower reduction required by the—fégure—spectfive—in
he—CorR- = el B‘z"."fcvk Rl ns

. With the combination of Reactor Coolant System total flow rate and R within
€. the region of prohibited operation specified im—tme-COLR:
‘on Figura 3.2- 1/
1. Within 2 hours either:

4) Restore the combination of Reactor Coolant System total flow
rate und-g;tg,uitnjq E”’ region of permissible operation, or

Mes e

b) Restore the combination of Reactor Coolant System total flow
“THERAL 2’“""(0 and"® to within the region of restricted operation and
comply with action a. above, or

¢) Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
and reduce the Power Range Neutron Flux = Migh Trip Setpoint
to less than or eoual to 55X of RATED THERMAL POWER within
the next 4 hours. o Briaire 3.2}

2. Within 24 hours of 1olf;:7;y being within the region of prohibited

operation specified “Sa-the~GOLR, verify ;
tem-totat-—flow-rate-comperteon that the com-
nation of R-and Reactor Coolant System .ota) flow rate are restored
to within the regions of restricted or permissible operation, or
reduce THERMAL POWER to less than 5% of RATED THERMAL POWER within
the next 2 hours.

THEEMA |
Pow/e v

i
Znsery &

537 ji The Reactor Coolant System total flow rate indicalors shall be subjected
to a (HANNEL CALIBRATION at least once per 18 months. The measurement
instrumentation shall be calibrated within 7 days pricr to the performance of

the calorimetric flow measurement.

4.2.5;3 The Reactor Ccolant System total flow rate shall be determined by
precision heat balance measurement at least once per 18 months.



TA £°
ONE PARAMETERS

PARAMETER LIMITS
Four Loops
in Operation
Average Temperature
Meter Average = 4 channe)s: < 592°F
* 3 channels: < 592°F
Computer Average = & channels: < 593°F
= 3 channels: < 593°F
Pressurizer Pressure
Meter Average * 4 channels: > 2227 psig*
« 3 channels: > 2230 psig*
Computer Average =~ 4 channels: > 2222 psig*
= 3 channels: > 2224 psig*
;\M;’or' Conlant 5}5“5»— Tota| Flow Bute Fure 32+

®Limit not applicable during either a THERMAL POWER ramp in excess of 5X of
RATED THERMAL POWER per minute or a THERMAL POWER step in excess of 10% of
RATED THERMAL POWER.

CATAWBA - UNITS 1 & 2 il iy B e



Figure 3.2-1, Reactor Coclant System Total Flow Rate Versus

3 / \
Rated Thermal Power - Four lLoops in Operation \V/ﬁ_/"r‘i)

i A penalty of 0% 1 |
penalty o of Undelecied
© fenowater venturl 1ouling and Permissible
measurement uncertainty of 2% ‘ot Qperation
! fiow are inciudec in this figwe. Roglon
98, )
P WD o oS [ IR SR 90,308000)
Restricted
E ae180- Operation 196.381160)
g Region
5 |
z (94,377300)
£ 377300~ ' e
e
§
»
e
w
(92.373450)
g 373480
‘ Prohibited
.§ Operation
3 Region
il (90,369600)
D 369600+
[+
365750
{
361900+
86 88 90 82 94 96 08 100 102

Fraction of Rated Thermal Power
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3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.1 AXIAL FLUX DIFFERENCE (AFD)

LIMITING CONDITION FOR OPERATION

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained within:

the allowed operational space as specified in the CORE OPERATING
LIMITS REPORT (COLR) for RAOC oneration, or

within the target band specified in the COLR about the target flux
difference during baseload operation,

APPLICABILITY: MOOE 1, above 50X of RATED THERMAL POWER(* (L(n .4 2

ACTION:

For RAOC cperation with the indicated AFD outside of the limits
specified in the COLR,

1 Either restore the indicated AFD to within the COLR limits within
15 minutes, or

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 30 minutes and reduce the Power hange Neutron Flux=High
Trip setpoints to less than or equal to 55% of RATED THERMAL
POWER within the next 4 hours.

R
For Base Load operation above APLND with the indicated AXIAL FLUX
ODIFFERENCE outside of the applicable target band about the target
flux difference:

h Either resture the indicated AFD to within the COLR specified
target band limits within 15 minutes, or

2. Reduc THERMAL POWER to less than APLNC of RATED THERMAL POWER
and discontinue Base Load operation within 30 minutes.

THERMAL POWER shal)l not be increased above 50% of RATED THERMAL POWER
unless the indicated AFD is within the 1imits specified in the COLR.

*See Special Test Exceptions Specification 3.10.2.

‘*APLNO is the minimum allowable (nuclear design) power level for base load
operation and is specified in the CORE QPERATING LIMITS REPORT per
Specification 6.9.1.9.

CATAWBA = UNITS 1&2 3/482-1 Amendment No. M —{(Hait—i)
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POWER OISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION
SURVEILLANCE REQUIREMENTS

4.2.1.1 The indicated AFD shall be determined to be within its limits during
POWER OPERATION above 50% of RATED THERMAL POWER by:

a. Monitoring the indicated AFD for each OPERABLE excore channel:

1) At least once per 7 days when the AFD Monitor Alarm {s QPERABLE,
and

2) At least once per hour for the first 24 hours after restoring
the AFD Monitor Alarm to OPERABLE status.

b. Monitoring and iogging the indicated AFD for each OPERABLE excore
channe! at least once per hour for the first 24 hours and at least
once per 30 minutes thereafter, when the AFD Monitor Alarm is inoper=
able. The logged values of the indicated AFD shall be assumed to
exist during the interval preceding each logging.

. The provisions of Specification 4.0.4 are not applicable.

4.2.1.2 The indicated AFD shal) be considered outside of its limits when at
least two OPERABLE excore channels are indicating the AFD to be vutside the
limits.

4.2.1.3 When in Base Load operation, the target axial flux difference of
each OPERABLE excore channe! shall be determined by measurement at least once
per 92 Effective Full Power Days. The provisions of Specification 4.0.4 are
not applicable.

4.2.1.4 When in Base Load operation, the target flux difference shall be
updated at least once per 31 Effective Full Power Days by efther determining
the target flux difference in conjunction with the surveillance requirements of
Specification 3/4.2.2 or by linear interpolation between the most recently mea-
sured values and the calculated value at the end of cycle life. The provisions
of Specification 4.0.4 are not applicable.

CATAWBA = UNITS 1&2 3/482-2 Anendment—No—38-Lunit—d)—
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POWER DISTRIBUTION LIMITS
3/4.2.2 WEAT FLUX HOT CHANNEL FACTOR - F (2)

LIMITING CONDITION FOR OPERATION

3.2.2 FQ(Z) shall he limited by the following relationships:

RTP .

Fa(2) < f%___ K(Z) for P > 0.5 )
RTP J

FQ(Z) < Eg_g_ K(Z) for P < 0.5 /
Where: FSTP = the Fo Limit at RATED THERMAL POWER (RTP) N
specified in the CORE OPERATING LIMITS REPORT //

(COLR),
o « THERMAL POWER , and A

HERMAL \

K(Z) = the normalized FQ(Z) for a given core height /
specified in the“COLR. ;f

Amymmw:mML(¢m+$
ACTION:

With FQ(Z) exceeding its limit:

a. Reduce THERMAL POWER at least 1% for each 1% FQ(Z) exceeds the limit

within 15 minutes and similarly reduce the Power Range Neutron
Flux=High Trip Setpoints within the next 4 hours; POWER OPERATION

may proceed for up to a total of 72 hours; subsequent POWER QPERATION
may proceed provided the Overpower AT Trip Setpoints (value of K,) have
been reduced at least 1¥ (in AT span) for each 1% FQ(Z) exceeds the
limit, and

b. Identify and correct the cause of the out-of-limit condition prior
to increasing THERMAL POWER above the reduced limit required by
ACTIOM a., above; THERMAL POWER may then be increased provided
FQ(Z) is demonstrated through incore mapping to be within its limit.

CATAWBA - UNITS 1&2 3/482-5 ~Amenament—NoT—Fé—tUnte—1)-



POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4,.2.2.1 The provisions of Specification 4.0.4 are not applicable.

4.2.2.2 For RAOC operation, FJ(z) shall be evaluated to determine if F.(2)
is within 1ts 1imit by: Q

a. Using the movalie ‘r~core detectors to obtain a power distribution
map at any THERMAL POWER greater than 5% of RATED THERMAL POWER.
b. Increasing the measured FQ(z) component of the power distribution

map by 3% to account for manufacturing tolerances and further in-
creasing the value by 5% to account for measurement uncertainties.
Verify the requirements of Spesification 3.2.2 are satisfied.

¢. Satisfying the following relationship:

<RTP V
|

M /1
Fq (1) ¢ FQ;-W%E§152 for P > 0.5 Q
" RTP )

where Fg(z) is the measured FQ(z) increased by the allowances for

manufacturing tolerances and measurement uncertainty, FRTpis the *‘
|

FQ Timit, K(z) is the normaiized FQ(z) as a function of core height,

P is the relative THERMAL POWER, and W(z) is the sycle depenent »
function that accounts for power distribution transients encounterea

during normal operation. FRTP, \{2), and W(2) are specified in the /?

CORE OPERATING LIMITS REPORT per Specification 6.9.1.9. |
d. Measuring Fg(z) according to the following schedule: ?

1. Upon achieving equilibrium conditions after exceeding by 10% or
more of RATED THERMAL POWER, the THERMAL POWER at which FQ(z)
was last determined,* or

2. At least once per 31 Effective Full Power Days, whichever occurs
first.

*During power escalation at the beginning of each cycle, power level may be
increased until a power level for extended operation has been achieved and a

power distribution map obtained.

CATAWBA - UNITS 1&2 3/462-86 Amendmen t-No—L (it —3—
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POWER DISTRIBUTION LIMITS
SURVEILLANCE REQUIREMENTS (Continued)

e. With measurements indicating
max i mum F (2)
over 2 aZzS

has increased since the previous determination of FN(z) either of
the following actions shal)l be taken: Q

1) Fg(z) shal)l be increased by 2¥ over that specified in
Specification 4.2.2.2¢., or

2) Fg(z) shall be measured at least once per 7 Effective Ful)
Power Days until two successive maps {ndicate that

max imum FM

(2) is not increasing.
over 2 aiz;

f. With the relationships specified in Specification 4.2.2.2¢. above
not being satisfied:

1) Calculate the percent FQ(z) exceeds its 1imit by the following

expression:
" y - M -

) [ maximum FQ(Z) x W(2) hx 100 for P > 0.5
over 2 F "
-é}—- « K(2) )

- - /

o =)
j max imum Fa(2) x W(z2)
1,x 100 for P < 0.5
\ \ovor 2 “eRTP } |
L |ty <@

/
2) One of the following actions shall be taken:

a) Within 15 minutes, control the AFD to within new AFD limits
which are determined by reducing the AFD limits of
Specification 3.2.1 by 1% AFD for each percent FQ(z) exceeds

its limits as determined in Specification 4.2,.2.2f.1).
Within 8 hours, reset the AFD alarm setpoints to these mod-
ified limits, or

b) Comply with the requirements of Specification 3.2.2 for
F.(2) exceeding its 1imit by the percent calculated above, or

Q
¢) Verify that the requirements of Specification 4.2.2.3 for

Base Load operation are satisfied and enter Base Load operation

e e

CATAWBA - UNITS 1&2 3/482-7 AREAEMment—Ae- —-o—(-Lait—i>—
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POWER DISTRIBUTION LIMITS
SURVEILLANCE REQUIREMENTS (Continued)

4.2.2.3 Base Load operation is permitted at powers above APL

The 1imits specified in Specifications 4.2.2.2¢c., 4.2.2.2¢., and
4.2.2.21., above are not applicable in the following core plane
regions:

1.  Lower core region from O to 15X, inclusive
2. Upper core region from 835 to 100%, inclusive.

*
ND* 44 the following

conditions are satisfied:

Prior to entering Base Load operation, maintain THERMAL POWER above

APLNo and less than or equal to that allowed by Specification 4.2.2.2
for at least the previous 24 hours. Maintain Base Load operation
surveillance (AFD within the target band about the target flux differ-
ence of Specification 3.2.1) during this time period. Base Load
operation is then permitted providing THERMAL POWER is maintained

between APLYC anc APLBL or between APLND and 100X (whichever is most
Timiting) and FQ surveillance is maintained pursuant to Specification

4.2.2.4. APLBL is defined as:
RTP

APLBL < zzzimgm F% x K(Z) 1 x 100%
FQ(Z) X w(Z)BL

where: Fg(z) is the measured Fo(z) fncreased by the allowances for
manufacturing tolerances and measurement uncertainty. FRTP is the
FQ Timit, K(z) is the normalized FQ(Z) as a function of core height.
w(_z)BL is the cycle dependent function that accounts for limited power
distribution transients encountered during Base Load operation.
PR, K(2), and W(2)g, are specified in the CORE OPERATING LIMITS
REPORT per Specification 6.9.1.9,
Quring Base Load operation, if the THERMAL POWER 1s decreased below

APLND then the conditions of 4.2.2. 3a shall be satisfied before
re-entering Base Load operation.

4.2.2.4 Quring Base Load Operaticn FQ(Z) shall re evaluated tc determine if
FQ(Z) {s within its limit by:

a.

Using the movable incore detectors to obtain a power distribution
map at any THERMAL POWER above APLNC.
Increasing the measured FQ(Z) component of the power distribution map

by 3% to account for manufacturing tolerances and further increasing
the value by 5% to account for measurement uncertainties. Verify the
requirements of Specification 3.2.2 are satisfied.

*APL

-

is the minimum allowable (nuclear design) power level for Base Load

operation in Specification 3.2.1.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

.

Satisfying the following relationship:
RTP

¢
;g(z) < -,Q-n5-€é§%- for p > ap D
5 " BL
(RTP

i
where: FQ(Z) is the measured FQ(Z). q is the FQ limit,

K(Z) is the normalized FQ(Z) as & function of core height. P is the

relative THERMAL POWER. W(Z), 1s the cycle dependent function that
accounts for limited power diﬁ%ribution transients encountered ducing

Base Load operation, FRTP , K(Z), and W(Z)BL are specifisd in the
CORE OPERATING LIMITS REPORT per Specification 6.9.1.9.
M

Measuring F
mination a:g

(Z) in conjunction with target flux difference deter-
ording to the following schedule:

1. Prior to entering Base Load operation after satisfying surveil-

lance 4.2.2.3 unless a ful) core flux map has been taken in the
previous 31 EFPD with the relative thermal power having been

maintained above APLND for the 24 hours prior to mapping, and
2. At least once per 31 effective full power days.
With measurements indicating

maximum Fa (2)

over 2 ( aZzS ]
has increased since the previous determination FS(Z) either of the
following actions shal) be taken:

1. FS(Z) shall be ircreased by 2 percent over that specified in
4.2.2.4c, or

2. Fg(Z) shall be measured at least once per 7 EFPD until 2
successive maps indicate that

M
maximum Fn (2) i
C a : ] is not increasing.

over 2

With the relationship specified in 4.2.2.4c above not being
satisfied, either of the following actions shall be taken:

i 8 Place the core in an equilibrium condition where the limit in
4.2.2.2¢ is satisfied, and remeasure Fg(Z). or

CATAWBA = UNITS 1 & 2 3/482-7b Amendment- No—-d-(unit—i—
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POWER DISTRIBUTION LIMITS
SURVEILLANCE REQUIREMENTS (Continued)

2. Comply with the requirements of Specification 3.2.2 for
FQ(Z) exceeding its 1imit by the percent calculated with

the following expression:

M )
M) x W)
[ - Bk 7 .

fg: x K(2)

9. The 1imits specified in 4.2.2.4¢c., 4.2.2.4e., and 4.2.2.4f,
above are not applicable in the following core plan regions:

[(max. over z of 1] x 100 for P > apLN0

1. Lower core region 0 to 15 percent, inclusive.
2. Upper core region 85 to 100 percent, inclusive.

4.2.2.5 When FQ(Z) is measured for reasons other than meeting the requirements
of Specification 4.2.2.2 an overal)l measured FQ(z) shall be obtained from a power

distribution map and increased by 3% to account for manufacturing tolerances
and further increased by 5% to account for measurement uncertainty.
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POWER TRIBUTION LIMIT
3/4.2.3 REACTOR C NT SYSTEM FLOW RATE AND NUCLEAR ENTHALPY RISE MOT

LIMITING CONDITION FuR OPERATION

3.2.3 The combination of indicated Reactor Coolant System total flow rate and
R shall be maintained within the region of permissible operation specified in
the CORE OPERATING LIMITS REPORT (COLR) for four loop oparation.

where: N
3
a. Rs Qﬂ !

rﬁl’[1.o * M, (1.0 = P))

b b = o IHERMAL POWER

B F:H = Measured values of Fgﬁ obtained by using the moveble incore
detectors to obtain a power distribution map. The measured
values of FZH shall be used to celculate R since the figure

specified in the COLR includes penalties for undetected feed-
water venturi fouling of 0.1% and for measurement uncertainties

of 2.1% for flow and 4% for incore measurement of T\

NT
d. FﬁL’- The FN, 1imit at RATED THERMAL POWER (RTP) specified in the
COLR, and

e. MFaﬂt The power factor multiplier specified in the COLR,

APPLICABILITY: MODE 1 (u,w\*';Q
ACTION:

a. With the combination of Reactor Coolant System total flow rate and R within
the region of restricted operation within v hours reduce the Power Range
Neutron Flux=High Trip Setpoint to below the nominal setpoint by the same
amount (¥ RTP) as the power reduction required by the figure specified in
the COLR.

b. With the combination of Reactur Coolant System tota! flow rate and R within
the region of prohibited operation specified in the COLR:

1. Within 2 hours either:
a) Restore the combination of Reactor Coolant System total flow

rate and R to within the region of permissible operaticn, ¢r

b) Restore the combination of Reactor Coolant System total flow
rate and R to within the region of restricted operation and
comply with action a above, or

CATAWBA = UNITS 1 * 3/452-9 AME MO N LS}y
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POWER DISTRIBUTION LIMITS

3/84.¢.3 REA&TER ?%%#SNT SYSTEM FLOW RATE AND NUCLEAR ENTHALPY RISE HOT

LIMITING CONDITION FOR OPERATION

ACTION (Continued)

¢) Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
and reduce the Power Range Neutron Flux = High Trip Setpoint

to less than or equal to 55% of RATED THERMAL POWER within
the next 4 hours,

2. Within 24 hours of initially being within the region of prohibited
operation specified in the COLR, verify through incore flux mapping
and Reactor Coolant System total flow rate comparison that the com-
bination of R and Reactor Coolant System total flow rate are restored
to within the regions of restricted or permissible operation, or

reduce THERMAL POWER to less than 5% of RATED THERMAL POWER within
the next 2 hours.

CATAWBA - UNITS 1 & 2 3/482-9a Amendment—Ne—7 d-Conte—i3—
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POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION
ACTION (Continued)

3. ldentify and correct the cause of the out-of-limit condition prior
to increasing THERMAL POWER above the reduced THERMAL POWER 1imit
required by ACTION b.1.¢c) and/or b.2., above; subsequent POWER OPERA-
TION may proceed provided that the combination of R and indicated
Reactor Coolant System total flow rate are demonstrated, througn
incore flux mapping and Reactor Coolant System total flow rate
comparison, to be within the regions of restricted or permissible
operation specified in the COLR prior to exceeding the following
THERMAL POWER levels:

a) A nominal 50% of RATED THERMAL POWER,
b) A nominal 75% of RATED THERMAL POWER, and

NN

€) Within 24 hours of attaining greater than or equal to 95%
of RATED THERMAL POWER.

SURVEILLANCE REQUIREMENTS

4.2.3.1 The provisions of Specification 4.0.4 are not applicable.

4.2.3.2 The combination of indicated Reactor Coolant System total flow rate
determined by process computer readings or digital voltmeter measurement and R

shall be determined to be within the regions of restricted or permissible

operation specified in the COLR: ﬂf

a. Prior to operation above 75% of RATED THERMAL POWER arter each fuel
loading, and

b. At least once per 31 Effective Full Power Days.

4.2.3.3 The indicated Reactor Coolant System total flow rate shall be verified

to be within the regions of restricted or permissible operation specified in 4f
the COLR at least once per 12 hours when the most recently obtained value of R, Y
obtained per Specification 4.2.3.2, is assumed to exist.

4.2.3.4 The Reactor Coolant System total flow rate indicators shall be subjected
to 2 CHANNEL CALIBRATION at least once per 18 months. The measurement
instrumentation shall be calibrated within 7 days prior to the performance of

the calorimetric flow measurement.

4.2.3.5 The Reactor Coolant System tota! flow rate shall be determined by
precision heat balance measurement at least once per 18 months,

CATAWBA - UNITS 1 & 2 3/432-10 Ansndment-No—L4-LUnit—1)-
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POWER DISTRIBUTION LIMITS

4.2.4 QUADRANT POWER TILT

LIMITING CONDITION FOR OPERATION L.

Jo ABONe el 8

L 2 |

- 17
Lthe U _./:‘L‘l

determined to
than or &qua

Calculate the \DR ILT RATIO

at least once
until either

The QUADRANT POWI RAT

iV 15 reduced Lo withi
ts 'imig,

B

THERMAL POWER 18 reduced to less 50% of RATED

t¢ THERMAL
POWER

nours either

QUADRANT POWER T ATIO to within

-

Reduce THERMAL POWER at least 3% | ATED THERMAL
for each 1% of indicated QUADRANT POWER TILT RATIC
excess of 1 and similarly reduce th ower Range Neutron

ux*High Trip Setpoints within the + hours

mit

with

verify that the QUADRANT POWER TILT RATIO is within 1ts
L

24 hours after exceeding e limit or reduce THERMAL
OWER to less than 50% of RATED THERMAL POWER within the next
nours and reduce the Power Range Neutron Flux=High Tri
Setpoints to less than or eaual to 55% of RATED THERMAL
within the next 4 hours,; and

p
2 r
-~ >
4]
»

OWER

ldentify ¢nd correct the cause 9f the out-of=]
prior ¢
above 0% of RATED THERMAL POWER may proceed
QUADRANT POWER TILT RATIO s

AV

provided

verified within its Timit
Lne pgr hour or 1/

ur for 12 hours or until verified acceptable
or greater RATED THERMAL POWER
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PONER DISTRIEVTION LIMITS

MIT 7 FOR CPERATION
ACTION ntin
b. With the QUADRANT POWER TILT RATIO determined to exceed 1 09 due to

misalignment of efther a shutdown or control rod:

1l

ro

¢ with

Calculate the QUADRANT POWER TILT RATIO at least once per hour
until efther:

8) The QUADRANT POWER TILT RATIO is reduced to within
fts limit, or

b) ;g!::AL POWER fs reduced to less than 50% of RATED THERMAL
WER.

Reduce THERMAL POWER at least 3% from RTED THERMAL POWER for
each 1% of indicated QUADRANT POWER TILT RATIO in excess o
1, within 30 minutes; - »

Verify that the QUADRANT POWER TILT RATIO 1s within fts 1imit
within 2 hours a’ter exceeding the 'imit or reduce THERMAL
POWER to less than 50% of RATED THERkAL PLWER within the next
2 hours and reduce the Power Range Neutron Flux=Migh Trip
Setpoints to less thar or equal to 55% of RATED THERMAL POWER
within the next 4 hours; and

Identify and correct the cause of the out-of-limit condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION
above 50% of RATED THERMAL PCWER may proceed provided that the
QUADRANT POWER TILT RATIO {s verified within its 1imit at least
once per hour for 12 hours or until verified acceptable at 9%%
or greater RATED THERMAL POWER.

the QUADRANT POWER TILT RATIO determined to exr ~d 1.09 due to

causes other than the misalignment of either a shuirown or contro)

rod:

1

Calculate the QUADRANT POWER TILT RATIO at least once per hour
until either:

a) The QUADRANT POWER TILT RATIO is reduced to within
its limit, or

b)  THERMAL POWER is recuced to less than 50X of RATED THERMAL
POWER.

CATAWBA = UNITS 1 &4 2 3/462-13



POWER QISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION

AQ’]Q! ‘;Qntin!!g)

d The orevisiens o5 Spetihicection 3,04 are nc-r'c‘p,of-ub'fi

2. Reduce THERMAL POWER to less than S50% of RATED THERMAL POWER
within 2 hours and reduce the Powar Range Neutron Flux-Migh
Trip Setpoints to less than or equa) to 55% of RATED THERMAL
POWER within the next 4 hours; and

3. ldentify and correct the cause of the out=of=limit condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION
above 50% of RATED THERMAL POWER may proceed provided that the
QUADRANT POWER TILT RATIO is verified within 1ts 1imit &t 'east
once per hour for 12 hours or until verified at 95% or greater
RATED THERMAL POWER.

SURVETLLANCE REQUIREMENTS

4.2.4.1 The QUADRANT POWER TILT RATIO sha!) be determined to be within the
Timit above 50% of RATED THERMAL POWER by:

.

Calculating the ratio at 'east once per 7 cays when the alarm is
OPERABLE, and

Calculating the ratio at least once per 1i hours during steady-state
operation when the alarm 1§ ‘noperable,

The provisions of Specification 4.0.4 are not applicable.

4.2.4.2 The QUADRANT POWER TILT RATIO shal! be determined to be within the
1imit when above 75% of RATED THERMAL POWER with one Power Range channe)
inoperable by using the movable incore detectors to confirm that the normalized
symmetric power distribution, obtained from two sets of four symmetric thimble
locations or fyull=core flux map, 1s consistent with the indicatea QUADRANT POWER
TILY RATIO at least once per 12 hours.
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POWER 1 '1ON LIM]T
4 PA TER

LIMITING CONDITION FOR OPERATION

5.2.6 The following ONB related parameters shall be maintained within the
1imits shown on Table 3.2+1:

6. Reactor Coolant System T ., and

b.  Pressurizer Pressure. :
APPLICABILITY: MODE 1, i % 2 cr\'q&
ACTION: :
With any of the above parameters exceeding fts 1imit, restore the parameter to

within 1ts 1imit within 2 houre or reduce THERMAL POWER to less than 5% of
RATED THERMAL POWER within the next 4 hours,

< ) SURVELLLANCE REQUIREMENTS

6.2.5 Each of the parameters of Table 3.2+1 shall be verified to be within
their 1imits at least once per 12 hours.

CATAWBA * UNITS 1 & 2 3/802-15




TA -
ONB PARAMETER
PA TER LIMITS
Four Loops
in Operation
Aver T ratur ¥
Meter Average = 4 channels: < 592°F (
* 3 channels: < 592°F \\T“\
/
Computer Average = 4 channels: < §93°F A
= 3 channels: < 593°F (
Pressurizer Pressure \\\)
Meter Average « 4 channels: > 2227 psig* /
= 3 channels: > 2230 psig" /
\
Computer ‘verage = 4 channels: > 2222 psig* )
= 3 channels: > 2224 psig* !
M
|

*Limit not applicable during either a THERMAL POWER ramp in excess of 5% of
RATED THERMAL POWER per minute or a THERMAL POWER step in excess of 10% of
RATED THERMAL POWER.
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SAFETY LIMITS AND POWER DISTRIBUTION
TS BASES MARK-UPS




el SAFETY LIMITS
BASES

.,__..f;

£.1.1 REACTOR CORE (Fo¢ Un *-:lj

The restrictions of this Safety Limit prevent overneating of the fue! and
possible cladding perforation which would result in the reiease of fission
products to the reactor coolant. Overheating of the fuel cladding is prevented
by restricting fuel operation to within the nucleate boiling regime where the
heat transfer coefficient 1s large and the ¢ladaing surface temperature is
slightly above the coolant saturation temperature.

Operation above tne upper boundary of the nuclsate boiling regime coula
result in excessive cladding temperatures because of the onset of geparture
from nucleate boiling (ONB) and the resultant sharp reduction in heat transfer
coefficient. ONB is not a directly measurable parameter during operation and
therefore THERMAL POWER and Reactor Coolint Temperature and Pressure have been
related to ONB through the wRB-1 correlation., The WRB=1 ONB correlation has
been developed to predict the ONB flux ana the location of ONB for axially
uniform and nonuniform heat flux distributions. The local ONB heat flux ratio,
(ONBR), 1s cefined as the ratio of the neat flux that would cause ONB at a
particular core location to the Tocal heat flux, and is indicative of the
margin to ONB.

The ONB cesign basis is as fo)lows: there must te at Teast a 35%
prodability that the minimum ONBR of the limiting roa suring Condition ! ang
I] events is greater than or equal %o the DNBR 1imit of the ONB corre ation
being used (the wRB-1 correlation in this application) The correlation DONBR
limit 1s established based cn the entire applicable experimental data set such
that there s a 98X propability with 95% confidence that DONB wil) mot cccur
when the minimum ONBR 1s at the ONBR limit.

In meeting this cesign basis, uncertainties in plant operating parameters,
nuclear anc thermal parameters, and fue! fabrication parameters are co~¢idered
statistically such that there s at least a 35% confidence that the minimum
ONBR fo* the 1imiting rod fs greater than or equal to the ONBR limit., The
Jncertainties in the above plant parameters are used to Jdetermine the plant
ONBR uncertainty. This ONBR uncertainty, combined with the correlation DNBR
limit, establishes a design ONBR value which must be met in plant safety
analyses using valuas of input parameters without uncertainties.

The curves of Figure 2.1-1 show the loci of points of THERMAL POWER,
Reactor Coolant System pressure and average temperature below wnich the
calculated DNBR fs no less than the design ONBR .alue, or the average entha'py
at the vesse! exit is less than the enthalpy of saturated liauid.

CATAWBA « UNITS 1 & 2 8 2-1



LA SAPETY UMTS

EASES

N This curve 15 based on & nuclear enthalpy rise hot channe! factor,

‘AM. of 1.49 and a reference cosine with a pedk of 1.55 for axia) power shape.
An allowance s incluced for an increase in ':H L reduced power based ¢n the
exXpression:

Fo ® 149 [1 % 0.3 (1))

where P 15 the fraction of RATED THERMAL POWER,

These 1imiting heat flux conditions are higher than those zalculated for
vhe range of all contrel rods fully withdrawn to the maximum allowable contro’
"od Tnsertion assuming the axial power imbalance is within the 1imits of the
f, (81) function of the Overtemperature trip. when the axia) power imbalance
'8 N0t within the tolerance, the axial power imbalance effect on the ODvers
temperature AT trips will reduce the Setpoints to provide protection consistent
with core Safety Limits,

£.2.8 REACTOR COOLANT SYSTEM PRESSURE

The restriction of this Safety Limit protects the integrity of the Reactor
coolant System from overpressurization ang thereby prevents the release of
radionuc]ides contained 1n the reactor coolant from reaching the contsinment
atmosphere.

The reactor vesse!, pressurizer, and the Reactor (oolant System piping,
vai+2%, anc fittings are designed to Section Il of the ASME Code for Nuclear
Power Plants which permits a maximum transient pressure of 110% (273§ psig) of
Jesign pressure. The Safety Limit of 2735 psig 1s therefore consistent with
the design criteria and associated Code reouirements,

The entire Reactor Coolant System fs hydrotested at 128% (3110 psig) of
design pressure, to demonstrate integrity prior to inftial operation

CATAWBA - UNITS 1 &4 2 8 2-2
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The restrictions of this Safety Limit prevent overneating of the fue' ane
possible clagging perforation which wou'ld resu't in the re ease of fiasion
Products te the reactor coolant. Cverneating of the fue) ¢laguing s preventes
by restricting fuel operation to within the nuc'eate bo11ing *egime where the
neat transfer coefficient 18 Targe ang the £)ageing surface temperat.re s
STIghtly above the coolant saturation temperature

Operation above the vpper bountary of the nucleate boiling regime coy'd
POVt Th excessive clagging temperatures becavse of the onset of tepartyre
from nucleate boiling (ONB) ang the resuitant sharp reguction in heat transfer
coefficiont, UNB 18 rot @ 2irect)y measurad)e parameter guring operation ang
therefore THERMAL POWER ang tor Coolant Temperatyre ane Pressure have deen
relatec to ONB through theé gorrelation, Thel ONB correlation has
been developed Lo pregict the UNE flux ang the Lefat on of ONB for aially
uniform ang nonuniform heat fux gistridution The Toca) ONB hest flux ratio,
(ONBR), 15 defined as the »atio of the neat? ux that would cause ONB ot o
particylar core ‘ocation to the oca! j;;!"‘ux. end 1s Thgicative of the

margin to ONB BuC MY
—

The ONB cesign basie 15 as fo''ows:  there must be ot least & PEX
prodapility that the imum ONBR of the !imiting rog curing Songiticn ! ane
11 events 15 gre hah or ecua! to the ONBR Yimit of the ONB correlation
being uvsed (the correlation in this application) The correlation ONBR
TImt ts astabiished based on the entire applicable experimenta) cata set sueh
that there 15 o 85X prodabfiity with 86X configence that ONB wi') not occur ,
when the minimum ONBR ‘s at the ONBR )imit. Fand m Phe BWE KV SAE antteind ae
In meeting this cesign basis, uncertainties in plant coerating parameters,
AucTedr ang thermal parameters, «ae ‘ue’ fabrication parameters are consigered
statistically such that there s at ‘east @ FEX configence that the minimum
ONBR for the 1'miting ~o¢ Y5 greater than or eguad! 0 the ONBR 1imit, The
WACErLA AL EE TN LhEe ADOVE it DaTAMEtErS ATE JERU L0 Jetermine the plant
ONBR uncertainty.  This DNBR UnCerta’nty ceombined-with the-connerataon-ongs © sed *»
semetr estab]ishes o design ONBR value which must be met 1n plant safety
analyses using values of Thput parameters without uncertainties.

The curves of Figure 2.1°1 show the 1oci of points of THERMAL POWER,
Reactor Coclant System pressure and average temperature be'ow whigh the '
celeulated ONBR 15 no Yess than the cesign ONBR valve, or the average enthalpy
At the vesse! exit s Tess than the enthalpy of saturated Yiauid.
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3/4.2 POWER DISTRIBUTION LiMITS (Fan Lhnit \\}-

BASES

The specifications of this section provide assurance of fuel integrity
during Condition I (Norma) Operation) and Il (Incidents of Moderate Fregquency)
events by: (1) maintaining the calculated ONBR in the core greater than or equa)
to design 1imit DNBR during normal operation and in short-term transients, and
(2) 1imiting the fission gas release, fuel pellet temperature, and ¢ladding
meshanical properties to within assumed design criteria. In addition, limiting
the peak linear power density during Condition ! events provides assurance that
the initial conditions assumed for the LOCA analyses are met and the ECCS
acceptance criteria’ - N0t exceeded,

Y& )

The definitions of certain hot channe! and peaking factors as used in

these specifications are as follows:

’FQ(Z, Heat Flux Hot Channel Factor, is defined as the maximum local heat
\-!—/‘ flux on the surface of a fuel rod at core elevation 7 divided by the
(XY 8) average fuel rod heat flux, allowing for manufacturing tolerances on
.. fuel pellets and rods,
(FLIH f Nuclear Enthalpy Rise Hot Channe) Factor, is defined as the ratio of
the integral of linear power along the rod with the highest integrated
Ery (X,Y) power to the average rod power,
K2 s debined as +hie nor ma iy Fo(xve) (imT ! A 3w’v\ eve ‘hc.gNt .
3/4.2.1 AXIAL FLUX DIFFERENCE @ A (k)
The 1imits on AXIAL FLUX DIFFERENCE (AFD)jeeswme that the(F,(2) wepes
/’ibouod-oauoloboz 114 pecified in the CORE OPERA LIMITS REPORT )

not exceeded during either

position for steady-state oper at high pg evels. The value of the
target flux difference obtained unde

of RATED THERMAL POWER is the tar d ence at RATED THERMAL POWER
differences for o*her

B JHERMAL POWER value

con jon
ant +he F (X Y) limits D

The AFD envekpe specificd in the COLR has been odjvsted hr
meas Jremente s.vm.tr-t.n.int._y./
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POWER DISTRIBUTION LIMITS

BASES

( At power levels below APLND. the 1imits on AFD are cefined in the COLR, “\\
f.e., that defined by the RAQC operating procedure and limits. These limits

were calculated in a manner such that expected operational transients, e.g.,

load follow operations, would not result in the AFD deviating outside of those |
Timits. MHowever, in the event such a deviation occurs, the short period of time |
a1lowed outside of the 1imits at reduced power levels will not result in signi~ |
ficant xenon redistribution such that the envelope of peaking factors would

chan?c sufficiently to prevent operation in the vicinity of the APLND power

leve

\

At power levels greater than APLND. two modes of operation are permis-
sible; 1) RAOC, the AFD limits of which are defirned in the COLR, and 2) Base
Load operation, which is defined as the maintenance of the AFD within a COLR
specified band about a target value. The RAOC operating procedure above

APLNo is the same as that defined for operation below APL"O. However, it is
possible when fo110v1ng extended load following maneuvers that the AFD 1imits
may result in restrictions in the maximum allowed power or AFD in order to
guarantee operation with FQ(z) less than its 1imiting value. To allow operation

at the maximum permissible value, the Base Load operating procedure rostr1ctt'///'

De/ete
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POWER QIST?I!QTIQN LIMITS
BASES

X MOT CMANN
o1 i A

| REACTOR COULANT
(Unig i)

/,.‘=::r'thc indicated AFD to relatively sma') target band and power swings (AFD targot<‘\\

Delete) bang as specitied 1n the COLR, APLMY ¢ power < 4BLE% or 1008 Rated Therma) Power,
e | whichever is lower). For Base Load cberation. it is expected that the Units wil?
operate within the target band. Operation outside of the target band for the
short time period allowed will not resyult in gignificant xenon redistridbution
Such that the envelope of peaking factors would change sufficiently to pronibit
continued operation fn the power region cef'ned adbove. To assure there is no
residual xenon redistribution impact *from past operation on the Base Load

operation, & 24 hour wafting period at a power 'eve) above A”LND and 8 owed
by RAOC 1s necessary. Ouring this time period 'oad changes and rod motion are
restricted to that allowed by the Base (oad procedure. After the waiting
period extended Base Load operation ‘s permissidle. '

s

The computer determines the one minute average of each of the OPERABLE
excore detector outputs and provides an alarm message immediately 1f the AFD
for at least 2 of 4 or 2 of 3 OPERABLE extore channe's are: 1) outside the
allowed Al power operating space (for RAODC operation), or 2) outside the
allowed Al target band (for Base Load operation). These alarms are active when
power is greater than: 1) 50X of RATED THERMAL POWER (for RAOC operation), or |

2) APLNO (for Base Load operation). Penalty deviation minutes for Base Load
operation are not accumulated based on the short periad of time during which
operation ide of the target bane is allowed, .~

m The Timits on heat flux hot channe) factor ~ceotent—tiou-naber and nu;lear
neT enthalpy rise hot channe) factor ensure that: (1) the design limits on neak
R R YTY power density and minimum ONBR are not exceeded and (&) 'n the event of

a A Lhe poak-—tuel-6lat-Lemperabune it —hot—preers-4+ s—pPRnbll FI08 acceptace

criterialiemee: Thesellimits ecified in the CORE OPERATING LIMITS REPORT (cownR)
per Specification 6.9.1.9. ‘(ﬂu fi ....:,95 n

» Coeh-of-these-4e measurable but will normally only be cetermined
perfodically as specified in Specifications 4.2.2 end 4.2.3. This perfodic
surveillance is sufficient to insure that the 1imits are maintained provided:

8. Control rods in & single group move together with no ingivigual rod
insertion differing by more than ¢ 12 steps, indicated, from the
group demand position;

Control rod groups are sequenced with C’VQP’IDQ‘T"Q Sroups & gescribed
in Specification 3.1.3.6;

The hewt Flax Al chenne! fuctor and n:’D
enthaipy 115e hl channe! foctis wre eash

CATAWBA = UNITS 1 4 2 B 3/4 2+22 amerament bo Lmat e
bmerament ha o st g




ment

a n«cnx (

- [wBR wi)) not be below on DNBR value. The ';7:7ft*°“~ﬁi"u LI

k:fé! 1imits compared to the design ONBR 1imits, there s sufficient thermal

POWER TRIBUTY M1T

- - wala
AL MRt hon AR A s

V ontinued

€. Thi contro) rod nsertion 1imits of Specifications 2.1.3.85 and /‘zr‘T'Tif'"\
3.1.3.6 are maintained; and G-n RPA T

d.  The axie) power gistribution, expressed in terms of AKIAL FLUX gf;,,,“m,\ |

DIFFERENCE, is maintained within the 1imits, 'y !) 3

% 111 be naintained within its Vimits provided Conditions o, through .  /
above are maintained. / As noted on the figure specified in the CORE OPERAY o
LIMITS QEPdE?'?COtﬁ4*5!ggstor Coclant System flow rate and [:",ao “traded
of " against one another (1. ¢ e mousurouﬂfglﬁiov’téifint System flow rate

is scceptable 1f the measured e s alse v ensure that the calculated

function of POWER allows changes in the radia) power thup;a§3F“lﬁ4~ﬁ.
sible rod insertion limits.

7 R as calculated in Specification 3.2.3 and used in the figure specified

in the COLR, accounts for F:H Tess than or equa)l to the F'Y’ Timit specified

&M
fn the COLR,  This value fs used in the various accident anelyses where 1
':H fnfluences parameters other than DNBR, e.g., peak ¢lad temperature, and thus |

s the maximum "as measured" value a)lowed. The rod bow penalty as a furction of
burnup applied for F:" is caleulated with the methods described in WCAP=BE8],

Revision 1, "“Fuel Rod Bow Evaluation," July 1879, and the maximum rod bow penalty
fs 2.7% ONBR. Since the safety analysis 1s performed with plant-specific fj:::i///

/

margin avatlable to offset the rod bow penalty of 2. 7% DNER,

The hot channe! factor Fg(z) is measured periodically and increased dy @

cycle and height dependent power factor appropriate to either RADC or Base Load
operation, wW(z) or w(x)‘L. to provide assurance that the limit on the hot

charne)! factor, FQ(z). is met., W(z) accounts for the effects of norma) opers

ation transients and was determined from expected power contro) manguvers over
the full range of burnup conditions in the core. w(z)BL accounts for the more

restrictive operating 1imits a)lowed by Base Load operation which result in
less severe transient values. The w(2) function for normal cperation and the
H(Z)!L function for Base Load Operation are specified in the CORE OPERAT{ii'—/’///

LIMITS REPORT per Specification 6.8.1.9

Keplace wuth
£ uchment 2
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for Power Distribution Linmits Bases
Attachment 1

The limits on the nuclear enthalpy rise hot channel factor, Fou(X,Y), are
specified in the COLR as Maximm Allowar'. Radial Peaking limits, cbtained by
dividing the Maximum Allowable Total Peaking (MAP) limit by the axial peak
(NTAL(X,Y)) for location (X,Y). By definition, the Maximum Allowable Radial
Peaking limits will, for Mark-BW fuel, result in a [NEHR for the limiting
transient that is egquivalent to the INER calaulated with a design F u(X,Y)
value of 1.55 arnd a limiting reference axial power shape. The Mark-BW MAP
limits may be applied to OFA fuel, provided an appropriate adjustment factor
is applied to provide equivalence to a 1.49 design F,y(X,Y) for the OFA.
This is reflectad in the MAP limits specified in the COLR. The relaxation of
Fou(X,Y) as a function of THERMAL FOWER allows changes in the radial power
for all permmissible control bank insertion limits. This relaation is
irplementad by the application of the following factors:

K= 1+ (I/RH)(1+-P)

where k = power factur multiplier applied to the MAP limits
P = THERMAL POWER / RATED THEFRMAL FOWER
RRH is given in the COLR



for Power Distritution Limits Bases
Attachment 2!

FeM(X,Y,2) and FaHRM(X,Y) are measured periodically, and coamparisons to the
allowable limit are made to provide reascnable asswrance that the limiting
criteria will not e exeaded for operation within the Technical
Specification limits of Sections 2.2 (Limiting Safety Systams Settings),
3.1.3 (Movable Control Assembl.es), 2.2.1 (Axial Flux Difference), and 3.2.4
(Quadrant Power Tilt Ratio). A peaking margin calaulation is performed to
provide a basis for decreasing the width of the AFD and f(4I) limits and for
reducing THERMAL FOWER.

when an FQM(X,¥,2) measurement is cbtained in accordance with the
surveillance requirements of Specification 4.2.i, no uncertainties are
mnd:ommnndrnk: the required uncertainties are included in the
peaking limit., When Fg"(X,Y,2) is measured for reasons other than meet ing
the requirements of Specification 4.2.2, the measured peak is increased by
the radial-local peaking factor to convert it to a local peak. Allowances of
£% for measurement uncertainty and 2% for manufacturing tolerances a.e then
applied to the measured peak.

when an FaHRM(X,Y) measurement is abtained, regardless of the reason, no
uncertainties are applied to the measured peak; the required weertainties
are included in the peaking limit.



|
POWER DISTRIBUTION LIMITS /&’P:.::?.,“..T\

» "‘ s e "\Sﬁ“."‘ \
Beses fo- Sp 128

AND NUCLEAR

nued Lunl )
(‘<f" when Reactor Coolant System flow rate and N are measured, no additierd
ello

aH o
JE?tqulro necessary prior to comparison with the limits of the #gure
ec

|
spec mthe COLR. Measurement errors of 2.1% for Reactor Cetiant System |
S
total flow rate cﬁ!~4§\fcr F:H have been allowed for in rmination of the |
design DNBR value. \\\\\\\ e

tor Coclant 'i;a tota! flow rate is based

e and 4Sing the result to calibrate the '
T Potantial fouling of the feedwater

the result from the precision ,

ore, a penalty of 0.1% for

The measurement error fo;\
upon performing a precision heat ba
Reactor Coolant System flow rate indica
venturi which might not be detected cou
heat balance in a nonconservative mapmer. The
undetected fouling of the feedwater venturi is indluded in the figure specified i
fn the COLR, Any fouling which-might bias the Reactde Coolant System flow rate
measurement greater than 0. 1% can be detected by monitoning and trending various
plant performance parameters. If detected, action sha') taken before pere
forming subsequent precision heat balance measurements, {.e.r.efither the effect
of the fouling sh be quantified and compensated for in the
3yt%:n flow rate‘measurement or the venturi shall be cleaned to eMNainate the

ouling. .

The12-hour periodic surveillance of indicated Reactor Coclant Syst
flow 34 sufficient to detect only flow degradation which could lead to operde_
tion outside the acceptable region of operation specified on the figure spec~ \\y/ ‘

ed in the COLg;v,__. ——

3/4.2.4 QUADRANT POWER TILT RATIO

The QUADRANT POWER TILT RATIO limit assures that the radial power distribus
tion satisfies the design values used in the power capability analysis.
Radial power distribution measurements are made during STARTUP testing and
periodically during power operation,

f:::.“ The 1imit of 1.02, at which corrective actfon is required, provides ONB
At 11 h neration rate protection with x- r
mest Timit of 1,02 was seTected to provide an allowance for the yncertainty associated

with the indicated power tilt,

The 2-hour time allowance for operation with a tilt condition greater
than 1.02 but less than 1.09 is provided to allow identification and correction

of & dropped or misaligned control rod. In the event such action does not Fo k. r2))
correct the tilt, the margin for uncertainty on $ reinstated by reducin

the maximum allowed power by 3% tor each percent of tilt in excess of

3

R %,

For purposes of monitoring QUADRANT POWER TILT RATIO when one excore
detector is inoperable, the movadble incore detectors are used to confirm that
the normalized symmetric power distribution is consistent with the QUADRANT
POWER TILT RATIO. The incore detector monitoring is done with a full incore

CATAWBA - UNITS 1 &2 B 3/4 2-5 memamp et M gy
hmenament o A® it P



for Power Distribution Linits Bases
Attachmant 3!

A peaking increase that reflects a QUARANT FOWER TILT RATIO of 1.02 is
included in the generation of the AFD limits,



BASES
QUADRANT POWER TILT RATIO w)/u F i)

flux up or two uu of four sympetric thimbles. Tho,;’.q_ns s_of four symmetric

fn o) L i! 4_un ggg n{ of uctor locationg. normal locations are -
Hed, M ternate 10;;_(.1”: are available
if |ny or tho norma | 1ocuiom m unmnm./

_us DNJ ”m Reyite ext at = d ;:.'04“/

-

The 1imits on the ONB-related parameters assure that each of the parameters
are maintained within the normal steady-state envelope of cperation assumed in
the transfent and accident analyses. The limits are consistent with the Add Zrger?

inftial FSAR assumptions and have been analytically duonstrma tﬂ%&.ﬁ/
umum a design limit ONBR throughout each analyzed transient.('The Tndicated
value and the indicated pressurizer pressure value ornwond te analytical

Hl?tl of 594 .8°F and 2205.3 psig respectively, with allowance for measurament
uncertainty. /2\ bdd Lnsert 2  Aacked

The 12+hour periodic surveillance of these perameters through instrument
readout is sufficient to ensure that the parameters are restored within their
limits following load changes and other expected transient operation. Indica*
tion fnstrumentation measurement uncertainties are accounted for in the limits
provided in Table 3.2-1.

@ In‘::r“\“_ |

-&:-H-mm natntained within i s—1imite proviaed Lonaitions 3. Lhrough-a -
BbC v —are-Maintained— As noted on m%nﬂ#«-ﬂ ~the w’.j)RE ?PER:A}:}NP
LT S-REPORT-4COLR) Reactor Coolant System flow rate and ¢- may bo'“trw;d
of f" against one ano}p’;“(fm(ﬁ,uc low measured Reactor Coount Syetem flow rate
is acceptable if the mmd-'l-m-is 2'so low) to ensure that the calculated
ONBR will not be below the design DNBR value. mmm»—*«s-"«-yn—-
~function-of THERMAL -POWER-atiows changes tn-the rediet power shape 40» - -

permissidie-rog-insertion-timite—— ‘e ro/ationsh p def ned on Fyueed

rema.ng a el 2 : g b ilaceel on thg NJVCEAR
po A ”~
~ - » - - & 1o - $2s L - - ? «
bf na »'y i: ’.:‘ ~annte AL Yo ——‘:‘_‘ 4 -ald - ‘/‘::
ce martaned
) .‘—/‘ter"' " 26 r \":A'g"‘ 2 A reeY a2
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s
when Reactor Coolant System flow rato&n—".‘m-o» Ml‘u'.ﬁ."‘C ucse'}.‘o'o‘
(A | [ g $ =i &
allowances are necessary prior to comparison with the Timits of 4 '
v « Moasurement errorg of 2.1% for Reactor Coolant System

eyt
total flow rate ang-4X-for- W been 2l owed for n getermination of the
design ONBR value.

The measurement error for Reactor Coolant System tota' flow rate s bDased
upon performing a precision heat dalance and using the result to calibrate the
Reactor Coolant System flow rate ingicators. Potential fouling of the ‘eetwater
venturi which might not be detected cou'd bias the resylt from the precision . ... .
heat balance in a nonconservative manner. Therefore, & penalty of 0 1% for Faymil
undetected fouling of the feedwater venturi 1s in¢luded in ' pers
An-the-COLR~ Any fouling which might bias the Reactor Coolant System flow rate
measurement greater than C.1X can be detected by monitoring and trending various
plant performance parameters. [f detected, action shall be taken before per
forming subsequent precision heat balance measurements, | e., efther the effect
of the fouling shall be aquantified and compensated for in the Reactor Coolant
gylt:Q flow rate measurement or the venturi shall be cleansd to eliminate the

ouling.
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R TRIBUTION LIMIT

BASES

At power Tevels below APL™O, the 1imits on AFD are defined in the COLR,
f.e., that defined by the RAOC operating procedure and 1imits. These Vimits
were calculated fn a manner such that expected operational transients, e.g.,
Toad follow operations, would not result in the AFD deviating outside of those
1imits. However, in the event such a deviation occurs, the short period of time
allowed outside of the 1imits at reduced power levels will not result in signi-
ficant xenon redistribution such that the envelope of peaking factors would

chan?o sufficiently to prevent operation in the vicinity of the APLNo power

leve

At power levels greater than APLND. two modes of operation are permis-
sible; 1) RAOC, the AFD 1imits of which are defined in tne COLR, and 2) Base
Load operation, which is defined as the maintenance of the AFD within a COLR
specified band about a target value. The RAOC operating procedure above

APLNC 15 the same as that defined for operation below APL™O, However, it is
possible when following extended 1oad following maneuvers that tha AFD limits
mey result in restrictions in the maximum allowed power or AFD in order to
guarantee operation with FQ(z) less than its limiting value. To allow operation

at the maximum permissibie value, the Base Load operating procedure restricts

3
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POWER DISTRIBUTION LIMITS
BASES

nd REACTOR COOLANT
A {0

e e

the indicated AFD to relatively small target band and powir swings (AFD target

band as specified in the COLR, ap N0 < power < apl®t or 1008 Rated Thermal Power,
whichever 1s lower). For Base Load operation, it is expected that the Units wil)
operate within the target band. Operation outside of the target band for the
short time period allowed will not result in significant xenon redistribution
such that the envelope of peaking factors would change sufficiently to prohibit
continued operation in the power region defined above. To assure there is no
residua)l xenon redistribution impact from past operation on the Base Load

operation, a 24 hour waiting period at a power leve! above APLND and allowed
by RAOC is necessary. During this time period load changes and rod motion are
restricted to that allowed by the Base Load procedure. After the waiting
perfod extended Base Load operation is permissible,

SYSTEM

The computer determines the one minute average of each of the OPERABLE
excore detector outputs and provides an alarm message immediately if the AFD
for at least 2 of 4 or 2 of 3 OPERABLE excore channels are: 1) outside the
allowed Al power operating space (for RAOC operation), or 2) outside the
allowed Al target band (for Base Load operation)., These alarms are active when
power is greater than: 1) 50% of RATED THERMAL POWER (for RAOC operation), or

2) APLND (for Base Load operation). Penalty deviation minutes for Base Lcad
operation are not accumulated based on tne short period of time during which
operation outside of the target band is allowed.

The 1imits on heat flux hot channe! factor, coolant flow rate, and nuclear
enthalpy rise hot channel factor ensure that: (1) the design limits on peak
Tocal power density and minimum DONBR are not exceeded and (2) in the event of
a LOCA the peak fuel clad temperature wil) not exceed the 2200°F ECCS acceptance
¢criteria Yimit., These 1imits are specified in the CORE OPERATING LIMITS REPORT
per Specification 6.9.1.9.

Each of these is measurable but will normally only be determined
periodically as specified in Specifications 4.2.2 and 4.2.3, This periodic
surveillance 1s sufficient to insure that the 1imits are maintained provided:

a. Contro! rods in a single group move togather with no individual rod
insertion differing by more than ¢ 12 steps, indicated, from the
group demand position;

b. Control rod groups are sequenced with overlapping groups as described
in Specification 3.1.3.6;

(o]
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R DISTRIBUTION LIMIT
EASES

EAT Fbgl ?gT EN;NNE& FAngR! sng REA%TQR SgggANT SYS_;! FLOW RATE AND NUCLEAR
entinve

¢. The control rod 1noortion TIWTEE of Specifications 3.1.3.5 and
3.1.0.6 are meintained; and

d. The axial power distribution, expressed in terms of AXIAL FLUX
ODIFFERENCE, s maintained within the )imits,

F:H will be maintained within its 1imits provided Conditions a. through d.
above are maintained, As noted on the figure specified in the CORE OPERATING
LIKITS REPORT (COLR), Reactor Coolant System flow rate and F:H may be “traded
off" against one another (1.e., & low messured Reactor Coolant System flow rate
is acceptable 1f the measured F:H is also Tow) to ensure that the calculated
ONBR wil) not be below the design ONBR value. The relaxation of F:H as 2
function of THERMAL POWER allows changes in the radial power thape for all
permissible rod insertion limits,

R as calculated in Specification 3.2.3 and used in the figure specified
{n the COLR, accounts for Fy. less than or equal to the Fay 1imft specitied
in the COLR. This value 1s used in the varfous accicdent analyses where
F:“ influences parameters other than ONBR, e.g., peak clad temperatury, and thus
is the maximum "as measured" value allowed. The rod bow penalty as a function of
burnup applied for F:H fs calculated with the methods described in WCAP-8691,

Revision 1, "Fuel Rod Bow Evaluation," July 19879, and the maximum rod bow penalty
is 2.7% ONBR, Since the safety analysis 1s performed with plant-specific safety
ONBR 1imits compared to the design ONBR limits, there is sufficient thermal
margin available to offset the rod bow penalty of 2.7% ONBR,

The hot channe) factor Fg(x) is measured periodically ard increased by a

cycle and height derendent power factur appropriate to either RAOC or Base Load
operation, W(z) or w(z).L. to provide assurance that the 1imit on the hot

channe! factor, FQ(z). is met. W(2) accounts for the effects of norma) oper-

ation transients and was determined from expected power contro) maneuvers over
the full range of burnup conditions in the core, w(z)BL accounts for the more

restrictive operating 1imits allowed by Base Load operation which result in
less severe transient values. The w(2) function for normal operation and the
W(Z)BL function for Base Load Operation are specified in the CORE OPERATING

LIMITS REPORT per Specification 6.9.1.9.

CATAWBA - UNITS 1 & 2 B 3/4 2'41-:————-%»%—“07—14-(004-0—*-)-
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when Reactor Coolant System flow rate and F:H are measured, no additiona)

allowances are necessary prior to comparison with the 1imits of the figure
specified in the COLR. Measurement errors of 2.1% for Reactor Coolant System

total flow rate and 4% for F:H have been allowed for in determination of the
design DNBR value.

The measurement error for Reactor Coolant System total flow rate is based
upon performing a precision heat balance and using the result to calibrate the
Reactor Coolant System flow rate indicators. Potential fouling of the feedwater
venturi which might not be detected could bias the result from the precision
heat balance in a nonconservative manier. Therefore, a penalty of 0.1% for
undetected fouling of the feedwater venturi is included in the figure specified
in the COLR. Any fouling which might bias the Reactor Coolant System flow rate
measurement greater than 0.1% can be detected by monitoring and trending various
plant performance parameters. [f detected, action sha)l) be taken before per~
forming subsequent precision heat balance measurements, 1.e&. either the effect
of the fouling shall be quantified and compensated for in the Reactor Coolant
3ys§:n flow rate measurement or the venturi shal) be cleaned to eliminate the

ouling.

The 12-hour periodic surveiilance of indicated Reactor Coolant System
flow 1s sufficient to detect only flow degradation which could lead to opera~
tion outside the acceptable region of operation specified on the figure spece
{fied in the COLR.

3/4.2.4 QUADRANT POWER TILT RATIO (uin 42 )

The QUADRANT POWER TILT RATIO 1imit assures that the radial power distribu~
tion satisfies the design values used in the power capability analysis.
Radial power distribution measurements 2re made during STARTUP testing and
periodically during power operation.

The 1imit of 1.02, at which corrective action is required, provides ONB
and linear heat generation rate protection with x~y plane power tilts, A
limit of 1.02 was selected to provide an allowance for the uncertainty associated
with the indicated power tilt,

The 2=hour time allowance for operation with a tilt condition greater
than 1.02 but less than 1.09 is provided tc allow identification and correction
of a dropped or misaligned control rod. In the event such action does not
correct the tilt, the margin for uncertainty on FQ fs reinstated by reducing

the maximum allowed power by 3% for each percent of tilt in excess of 1.

For purposes of monitoring QUADRANT POWER TILT RATIO when one excore
detector is inoperable, the movable incore detectors are useda to confirm that
the normalized symmetric power distribution is consistent with the QUADRANT
POWER TILT RATIO. The incore detector monitoring is done with a full incore

CATAWBA = UNITS 1 & 2 8 3/4 2 é/ Amenament No— L4 (ynit-13 -
~Amendment-No..08 (Unit 2)
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v TIE R R
QUADRANT POWER TILT RATIO ACcnﬂ nu:d“)/‘/ P
flux map or two sets of four ,ymmetric thimbles. The two sets of four symmetric
thimbles 1s a unique set of eight detector locations. The normal locations are
C8, E~5, E~11, H=3, W=13, L-5, L=11, N-B. Alternate locations are available
if any of the nornni locations are unavailable.

3/84.2.5 DONB PARAMETERS |, .+ 7'

The 1imits on the OMB-related parameters assure that each of the parameters
are maintatned within the normal steady-state envelope of operation assumed in
the transient and accident analyses. The 1imits are consistent with the
fnitial FSAR assumptions and have been analytically demonstrated adequate to
maintain a design 1imit ONBR throughout each snalyzed transient. The indicated
Y.V value and the indicated pressurizer pressure value correspond to analytical

11l?tl of 584 8°F and 2205.3 psig respectively, with allowance for measurement
uncertainty.

The 12-hour periodic surveillance of these parameters through instrument
readout 18 sufficient to ensure that the parameters are restored within their
limits following luad changes and other expected transient operation. Indica-
tion instrumentation measurement uncertainties are accounted for fn the limits
provided in Table 3.2-1.

12
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‘. RGENCY COR SYSTEM pc\%ﬂ—
461 A TOR
0L LEG INJECTION
LIMITING CONDITION FOR OPERATION /!

31.5.1.1.1 Each cold leg injection accumulator shall be OPERAIL€/14€B-

a. The discharge fsolation valve open,
b A contained borated water volume of between 7853/and 8171 gallons,

oron concentration of between 1300 and %ﬁpd/;DM.

d. A nithggen cover=pressure of between 385 phd 481 psig, and

e A water 1dvel and pressure channe! OPERABLE,

APPLICABILITY: MODES 1
ACTION:

2, and 3%, (UM] Syspem Operable)

a, With one coid leg inyection acgumulator inoperable, except as a result
of a closed fsolation valve boron concentration ‘ess than 1900 ppm,
restore the inoperabl'e dcumulator to OPERABLE status within 1 hour
or be in at least HOT STANDBY within the next 6 hours and in WOT
SHUTDOWN within the fol! 6 hours,

fsolation valve being/closed, eNther immediately open the isolation
vaive or be in at | within & hours and in HOT SHUTDOWN
within the followl

1900 ppm and:

1) The vol weighted avorago boron condentration of the three
limitjhg accumulators 1300 ppm o~ ‘reatwr, restore the inoperable

lator to OPERABLE status n 24 Nours of the low boron

rmination or be in at least STANDBY, witiin the next

hours and reduce pressurizer pressure to Mess t'an 1000 psig

ithin the following 6 hours.

The volume weighted average boron concentrationQf the three
1imiting accumulators less than 1900 ppm but greater than

1500 ppm, restore the inoperable accumulator to OPBRABLE status
or return the volume weighted average boron concentration of
the three limiting accumulators to greater than 1900
enter ACTION ¢.1 within 6 hours of the low boron dete
or be in HOT STANDBY within the next 6 hours and reduce
surizer pressure to less than 1000 psig within the followhog
6 hours.

TPressurizer pressure above 1000 psig.

CATAWBA = UNITS 1 & 2 3/4 5-1 Amendment No. 32 (Unit 1)
Amendment No. 23 (Unit 2)



EMERGENCY CORE COQLING

~
——

LIMITING CONDITION FOR OPERAIICN (Continued)

\
N

The volume weighted average “oron concentration g% the three
limiting accumuiators 1500 ppm or less, return Ahe voiume

weighted average boron concentration of the three limiting
accumulators to greater than 1500 ppm and enfer ACTION c¢.2

- &

within 1 hour of the 'ow boron determinatioh or be in HOT
STANDBY within the next & hours and reduce® pressurizer pres-
sure to less than 1000 psig within the fg'llowing 6 hours

SURVEILLANCE REQUIREMENTS

4.5.1.1.1.1 Each ¢old led\injection accumulator shall be demonstrated
OPERABLE:

a. least once ner 12\hours by

verifying, by the absencg of alarms, the ccrcained borated
water volume and nitrogén cover=pressurc in the_tanks, and

X

Verifying that each Lol leg injectinn accumulator isolation
valve 15 open ‘

At least once per 31/days and widhin 6 hours after each solution
volume increase of Jreater than or equal to 75 gallons by verifying
the boran concent. ation of the accumylator solution;

\

At least once per 31 days when the Readtor Coclant System pressure
s above 200Q psig by verifying that powar is removed from the
isolation ydlve operators on Valves NIS4ANNIGSB, NI76A, and NIB3B

and that the respactive circuit breakers are padlocked; and

At leadt once per 18 months by verifying that wach cold leg injection
accumulator isolation valve opens automaticallyunder each of the
following conditions:**

1} 'hen an actua) or a simulated Reactor Coolant System pressure
signal exceeds the P-1l (Pressurizer Pressure Bldck of Safety
injection) Setpoint, and

2) Upon receipt of a Safety Injection test signal.
4/5.1.1.1.2 Each cold leg injection accumulator water ‘evel ana pressire
£hannel shall be demonstrated OPERABLE: \

\

~XThis <urveillance need not be p.rformed until prior to entering HOT STANDBY
following the Unit 1 refueling,

CATAWBA « UNITS 1 & 2 3 Amendment No. 32 (Unit 1)
Amendment No.23 (Unit 2)




EMERGENCY CORE COOLING SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

ormance of an ANALOG CHANNEL

;T\\.;:§:::::\;RE;NB??‘$i~41Q3\oy th
OPERATIONAL TEST, and

At least once months by the S;r ce of a CHANNEL
CALIBRATIO

E:)Ei )(2'4'61_ ‘%’\A\\ S s
;DCR<§§?
CATAWBA = UNITS 1 & 2 3/4 §-1b Amendment No. 32 (Uni

Lo o g

Amendment No. 23 (Uni



3/84.5 EMERCENCY CORE COOLING SYSTEMS

3/8.5.1 ACCUMULATORS

COLD LEG INJECTION

LIMITING CONDITION FOR QPERATION

3.8, 1.1
a.
b.

C.

d.

¢ Each cold leg injection accumulator shall be OPERABLE with:

The discharge isolatior valve open,

A contained boratec water volume of between 7704 and 8004 gallons,
A boron concentration of between 1900 and 2100 ppm,

A nitrogen cover-pressure of between 585 and 678 psig, and

A water level and pressure channe! OPERABLE.

APPLICABILITY: MODES 1, 2, and 3*. ~(UMi-physteatiyv-disc0nnectod-Lold-Log

ACTION:

a,

0

—AeGumriatorsand-dtecharge-—paths.
awrbab- by Mog L1 ed

With one cold leg injection accumulator inoperable, except as a result (
of a closed isolation valve or boron concentration less than 1900 ppm,
restore the inoperable accumulator to QPERABLE status within 1 hour

or be in at least HOT STANDBY within the next & hours and in HOT
SHUTDOWN within the foilowing 6 hours.

with one cold leg injection ac:umulator inonerable due to the
isolation valve being closed, either immediately open the isolation
valve or be in at least HOT STANDBY within & hours and in HOT SHUTOOWN
within the following & hours,

with one accumulator inoperable due to boron concentration less than
1330 ppm and:

1) The volume weighted average boron ccncentration of the three
limiting accumulators 1800 ppm or greater, restore the inoperable
accumulator to QPERABLE status within 24 hours of the low boron
determination or be in at least HOT STANDBY within the next
6 hours and reduce-oaoceuv4*o; pressure to less than 1000 psig
within the following 6 hours.™ R eactvor Ceelav S%s‘?‘-é‘ VA

~J

2) The volume weighted average boron concentration of the three
'imiting accumulators less than 1900 ppm but greater than
1500 ppm, restore the inoperable accumulator to OPERABLE status
or return the volume weighted average boron concentration of
the three limiting accumulaters to greater than 1500 ppm and

\ pressure above 1000 psig.

Reatror (oplavr Jys'rens ‘
CATAWBA - UNITS 14 2 ' 3/4 5-2 AMEAGMERT, MO Bt



MERGENCY CORE COOLING SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

4.5.1,1.2.2 Each cold leg injection accumulator water level and pressure
¢hanne)l shall be demonstrated OPERABLE:

a. At least once per 31 days by the performance of an ANALOG CHANNEL
OPERATIONAL TEST, and

b. At least once per 18 months by the performance of a CHANNEL

CALIBRATION.
Vo Uvengero $o
o poge
CATAWBA - UNITS 1 & 2 3/4 5-2b Amendment No.32 (Unit 1)

Amendment No.23 (Unit 2)



EMERGENCY CORE COOLING SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

ACTION: (Continued)

enter ACTION ¢.1 within & hours of the low boron determination
or be in HOT STANDBY within the next & hours and reduce -presa.
Gurider pressure to less than 1000 psig within the following

6 hours ™ Recerer Les\ant 5\35‘}&\,\.

3) The volume weighted average boron concentration of the three
limiting accumulators 1500 ppm or less, return the volume
weighted average boron concentration of the three limiting
accumulators to greater than 1500 ppm and entar ACTION ¢.2
within 1 hour of the low boron determination or be in HQT

STANDBY within the next & hours and reduce pres~
sure to less than 1000 psig within the following 6 noa;vf\

SURVEILLANCE REQUIREMENTS Reactor Coelarmt Systevn

4.5.1.1.2.1 Each cold leg injection accumulator shall be demonstrated
OPERABLE:

a. At least once per 12 hours by:

1) Verifying, by the absence of alarms, the contained borated
water volume and nitrogen cover=pressure in the tanks, and

2) Verifying that each cold leg injection accumulator isolation
valve is open.

b. At least once per 31 days and within & hours after each solution
volume increase of greater than or equal to 75 gallons by verifying
the boron concentration of the accumulator solution;

¢. At least once per 31 days when the Reactor Coolant System pressure
is above 2000 psig by verifying that power is removed from the
isolation valve operators on Valves NIS4A, NI65B, NI76A, and NI88B
and that the respective circuit breakers are padlocked; and

d. At least once per 18 months by verifying that each cold leg
injection accumulator isolation valve opens automatically under
each of the following conditions:*®

.

1) When an actual or a simulated Reactor Coolant System pressure
signal exceeds the P-1l (Pressurizer Pressure Block of Safety
Injection) Setpoint, and

2) Upon receipt of a Safety Injection test signal.

** “his surveillance need not be performed until prior to entering HOT STANDBY
t>1lowing the Unit 1 refueling.

CATAWBA - UNITS 1 & ¢ 3/4 5-2a Amendment-No—32—Lunte—t
Amenament-Ne—E Ittty
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EMERGENCY CORE COOLING SYSTEMS RA Oyl
UPPER MEAD INJECTION  Aad [ 'aeeS 3/45-% Sy 3-H anel

[ - : . |
30 5 He infentionally

Q\NITING CONDITION FOR QPERATION deleted] >

3.50.2 Each Upper Head Injection Accumulator System shall be QPERABLE with:
The discharge isolation valves open,

b. A min/mum contsined borated water volume of 1807 cubic feet,

¢ 'k\gfron concentration of between 13500 and 2190 ppm, and

d. The nitrogen-bearing accumulator pressurized to between 1185 and
1285 msig. ,

APPLICABILITY: nbo\es 1, 2, and 3.*
ACTION: {

&, With the Upper Head Injection Acéumulator System inoperable, except
as a result nficlosed i<nlatign valve(s), restore the Upper Head.
Injection Accumblater ¢ stem to OPERABLE status within 1 hour or be

in at least HOT STANDBY within the next & hours and in HOT SHUTODOWN
within the followi ) hqurs.

b. With the Upper Hoad‘}wgoction Accumulator System inoperable due to
the isolation valve(s)\being closed, efther immediately open the
isolation valve(s) or bé in HOT STANDBY within 6 hours and be in HOT
SHUTDCWN within the next § hours.

SURVEILLANCE REQUIREMENTS X

\

4.5.1.2 Each Upper Head Injection Accumultor System shall be demonstrated
OPERABLE:

a. At least once per 12 hours by:

1) / Verifying the contained borated water level in the surge tank
/' and nitrogen pressure in the accumiNators, and

/2) Verifying *hat each accumulator discharge fsolation valve is

/ open,

/

. At least once per 31 days and within 6 hours after each solution
volume increase of greater than or equal to 138,% gallons by verify-
ing the boron concentration of the soiution in th \water-fillnd
accumulator; \

\
*Pressurizer pressure above 1300 psig. LY
CATAWBA = UNITS 1 & 2 3/8 5-3 Amendmant No. 3% (Unit 1)

Amendment No. 23 (Unit 2)



EMERGENCY CGRE COOLING SYSTEMS
SURVEILLANCE REQULREMENTS (Continued)

c. At least once per™l8 months by:

ccumulator discharge isolation valve
closes automatically he water level is 93.2 £ 2.7 inches

(Unit 1) and 93,1 ¢ 2.7 es (Unit 2) above the working line

on the wator-f11loi(:9( , and
2) Verifying that the fotal dissolved nitrogen and air 1n the

water=filled accusulator is less than 8Q scf per 1800 cubic
feet of water (eQuivalent to 5 x 10-5 po of nitrogen per

pound of wate

1) Verifying that eac

d. At least once pér 5 years and if the requirements of SPecifica~
tion 4.5.1,2¢/2) are not met by replacing the membrane installed
between the water-filled and nitrogen-bearing accunulators,

/
/

Quite this page

CATAWBA = UNITS 1 & 2 3/4 54 Amendment Ne. 32 (Unit 1)
Amendment No. 23 (Unit 2)



(Deleted upon the physical aisconn the UMI System from the Reactor
Coolant System) S

CATAWBA = UNITS 1 & 2 3/4 5-4a amendment No. 34 (Unit 1)
Amendment No. 23 (Unit 2)



MERGENCY COR ING SYSTEM

3/4.5.2 ECCS SUBSYSTEMS + T, = > 380°F

g

LIMITING CONDITION FOR OPERATION

3.8.2 Two indepencent Emergency Core Cooling System (ECCS) subsystems snall De
OPERABLE with each subsystem comprised of:

a. COne OPERABLE centrifugal charging pump,

b. One OPERABLE Safety Injection pump,

¢. One OPERABLE resicual “eat removal heat exchanger,

g, One QPERABLE residua’ neat removal pump, and

€. An OPERABLE flow path capable of taking suction from the refueling
water storage tank on a Safety Injection signal and automatically
transferring suction to the containment sump during the recirculation
phase of operation,

APPLICABILITY: MODES 1, 2, anc 3,

ACTION:

a. with one ECCS subsystem inoperable, restore the fnoperablie subsystem
to OPERABLE status within 72 hours or be in at least HOT STANDBY
within the next & hours and in MOT SHUTDOWN within the following
6 hours.

5, In the event the ECCS 1s actuated and injects water into the Reactor
Coolant System, ¢ Special Report shall De prepared and submitted to
the Commission oursuant to Specification 6.3.2 within 30 cays cescrib-
ing the circumstances of the actuation and the total accumulateq
actuation cycles to date. The current value of the usage factor
for each affected Safety Injection nozzle shall be provided in this
Special Report whenever its value exceeds 0.70.

A

Yo QJ&»CL‘AVI;5L5> =0

R

oo ;141,c§¢::

CATAWBA = UNITS 1 & 2 3/84 85
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MERGENCY CORE COOLING SYSTEMS ~Ho rlf’v%l/

SURVEILLANCE REQUIREMENTS

4.5 2 Each ECCS subsystem shal) be demonstrated OPERABLE:

a. At Teast once per 12 hours by verifying that the following valves
are 'n the indicated positions with power %o the valve operators

removed:
Valve Number valve Function valve Position
NI-162A Cold Leg Recire. Open
NI=121A Hot Leg Recire, Closed
NI-1528 Hot Leg Recire. Closed
NI-1838 Hot Leg Recire, Closed
NI=173A Residual Heax Open
Removal Pump Disch.

NI-1788 Residual Heat Open
Remova! Pump Disch.

NI=1008 Safety Injection Jpen

Pump Suction from
Refueling water
Storage Tank
NI=1478 Safety I[njection Open
Pump Mini=f)low

b. At least once per 31 days by: -

1) Verifyirg that the ECCS piping is full of water by venting the
ECCS pump casings and accessible discharge piping high points,
| and

2) Verifying that each val.e (manual, power-operated, or automatic)
in the flow path that is not locked, sealed, or otherwise
secured in position, is in its correct position.

¢. By a visual inspection which verifies that no loose debris (rags,
trash, clothing, etc.) is present in the containment which could be
transported to the containment sump and cause restriction of the
pump suctions during LOCA conditions. This visual inspection shall
be performed:

1) For al) accessible areas of the contairment prior to estabiishe
ing CONTAINMENT INTEGRITY, and

2) Of the areas affected within containment at the completion of
each containment entry when CONTAINMENT INTEGRITY is establishecr.

d. At least once per 18 months Dy:

1) Verifying automatic isolation and interlock action of the
residual heat remova) system from the Reactor Coolant System
by ensuring that:

a) Wwith a simulated or actual Reactor Coolant System pressure
signal greater than or equal to 425 psig the interlocCks
prevent the valves from being opened, and

CATAWBA = UNITS 1 & 2 3/4 §5-5
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EMERGENCY CORE COOLING SYSTEMS “+o "Wuro M%’;/
SURVEILLANCE REQUIREMENTS (Continued)

)

b) With a simulated or actual Reactor Coolant System pressure
signal less than or equal %o 660 psig the integlocks will
cause the valves to automatically close.

A visual {nspection of the containment sump and verifying that
the sudbsystem suction inlets are not restricted Dy dedris and
that the sump components (trash racks, screens, etl.) show no
evidence of structural distress or 2bnormal corrosion.

e. At least once per 18 months, during shutdown, by:**

)

2)

Verifying that each automatic valve in the flow path actuates
to its correct position on Safety Injection and Containment
Sump Recirculation test signals, and

Verifying that each of the following pumps start automatically
upon receipt of a Safety Injection test signal:

a) Cantrifugal charging pump,

b) Safety Injection pump, and

¢) Residual heat removal pump.

f. By verifying that each of the following pumps develops the indicated
differential pressure when tested pursuant o Specification 4.0.5:

1)
2)
3)

Centrifugal charging pump > 2380 psid,
Safety Injection pump > 1430 psid, and
Residual heat removal pump > 165 psid.

g. By verifying the correct position of each electrical and/or mechanical
stop for the following ECCS throttle valves:

1)

2)

within 4 hours following completion of each valve stroking
operation or maintenance on the valve wnen the ECCS subsystems
are required to be CPERABLE, and
At least once per 18 months.
Centrifugal
hargiog Fure
'nioctwon Arottle Safety Iniection Thrattle
alve Numder Vllvt Eumoor

NI-14 NI-164
NI-18 N1-166
NI-18 NI-168
NI-20 NI=170

YT YRTs surveillance need not be performed until prior to entering HOT SHUTOCWM
following the Unit One first refueling.

CATAWBA = UNITS 1 AND 2 3/4 87



g!gRQENCY CORE CQO;ING SYSTEMS .
SURVEILLANCE REQUIREMENTS (Continued)

h. By performing a flow balance test, during snutdown, following come
pletion of modifications to the ECCS subsystems that aiter the
subsystem fluw characteristics and verifying that:

1) For centrifugal charging pump lines, with a single pump running:
a) The sum of the injection line flow rates, excluding the
highest flow rate, is greater than or equal to=3$%*monm,
and 345
b) The total pump flow rate is less than or equal to 565 gpm.
2) For Safety Injection pump lines, with a single pump running:
a) The sum of the injection line flow rates, excluding the
. highest flow rate, is greater than or equal to gpm,
and 4/§o
'b) The total pump flow rate s less than or equal to 660 gpm.
3) For resiqual heat removal pump lines, with a single pump

running, the sum of the injection 1ine flow rates is greater
than or equal to 3648 gpm.

CATAWBA - UNITS 1 & 2 3/4 5-8
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;r?r~"“z:)i;}.3.6 - Control Bank Insertion Limits, 3.2.1 - Axial Flux
+

I nse

ADMINISTRATIVE CONTROLS
SEMIANNUAL RADIOACTIVE EFFLUENT RELCASE REPORT (Continued)

The Radicactive Effluent Release Reports shal) include a list ang
description of unplanned releases from the site to UNRESTRICTED AREAS of radio-

active materfals in gaseous and )iquid effluents made during the reporting period.

The Radioactive Effluent Release Reports shall 1.¢clude any changes made
dur1n$ the reporting pariod to the PROCESS CONTROL PROGRAM (PCP) and to the
QFFSITE DOSE CALCULATION MANUAL (ODCM), »« we)' as & 1isting of new locations
for dose calculations and/or environmenta) munitoring identified by the land
use census pursvant to Specification 3.12.2.

MONTHLY OPERATING REPORTS

6.9.1.8 Routine reports of operating statistics and shutdown experience, in-
cluding documentation of all challenges to the PORVs or safety valves, shal)
be submitted on a monthly basis to the U.S5. Nuclear Regulatory Commission,
Attn: Document Control Desk, washington, D.C. 208585, with a copy to the NRC
Regional Qffice, no later than the 15th of each month following the calendar
month covered by the report.

CORE OPERATING LIMITS REPORT
6.9.1.9 Core oparat1ng Timits shall be established and documented in the CORE

OPERATING LIMITS REPORT before each reload cycle or any remaining part of 2
reload cycle for the following:

1. Moderator Temperature Coefficient BOL and EOL 1imits and 300 ppm
surveiilance 1imit for Specification 3/4.1.1.3,

2. Shutcdown Bank Insertion Limit for Specification 3/4.1.3.5,
3. Control Bank Insertion Limits for Specification 3/4.1.3.6,

4. Axial Flux Difference Limits, target bcnd.”and APLND 7or
Specification 3/4.2.1,

»
5. Heat Flux Mot Channe! Factor, FRTP. ¥(2), w(Z)fﬁipLNo'.nd
W(2)g, for Specification 3/4.2.2, ane FAHR}%’

/ Pl
6. Nuclear Enthalpy Rise Hot Channe) Factor;\F:;P‘. and Power Factor

Multiplier, nr::."ﬁmm for Specification 3/4.2.3.

The analytical methods used to determine the core operating limits shall be
those previously reviewed and approved by NRC in:

1.  WCAP-9272-P=-A, "WESTINGHOUSE RELOAD SAFETY EVALUATION METHODOLOGY,"
July 1985 (W Proprietary).

(Methodology for Specifications 3.1.1.3 = Moderator Temperature
Coefficient, 3.1.3.5 - Shutdown Bank Insertion Limit,

ATTHCA M

A nament Moo Sd oA E

CATAWBA - UNITS 1 & 2 6-19
e e ameat Mo B g



for Specification 6.9.1.9

Attachment 1!

Reference 5 is not applicable to target band and APL'.

References 5 and 6 are not applicable to W(2), APL™, and W(2)y

Reference 1 is not applicable to FAHRY,

Reference 5 is not applicable to FA¥ and MF.



ADMINISTRATIVE CONTROLS

CORE OPERATING LIMITS REPORT (Continued)

Difference, 3.2.2 = Heat Flux Mot Channel Factor, and 3.2.3 =
Nuclear Enthalpy Rise Mot Channel Factor.)

2. WCAP=1C216-P-A, "RELAXATION OF CONSTANT AXIAL OFFSET CONTROL FQ
SUAVEILLANCE TECHNICAL SPECIFICATION," June 1983 (W Proprietary).

(Methodolagy for Specifications 3.2.1 - Axial Flux Difference
(Relaxed Axial Offset Control) and 3.2.2 - Meat Flux Mot Channe)
Factor (W(l) surveillance requirements for FQ Methodology. )

3. WCAP-10266-P~A Rev. 2, "THE 1381 VERSION OF WESTINGHOUSE EVALUATION MODEL
USING BASM CODE," March 1887, (W Proprietary).

(Methodology for Specification 3.2.2 - Heat Flux Hot Channel Factor.)
i The core operating limits shall be determired so that all applicable limits
(e.9., fuel thermal-mechanical 1imits, core thermal-hydraulic limits, ECCS
Timits, nuclear 1imits such as shutdown margin, and transient and accident
analysis 1imits) of the safety analysis are met. .

The CORE OPERATING LIMITS REPORT, including any mid=cycle revisions or

supplements theretd, shal) be provided upon issuance, for each reload cycle,

to the NRC Document Contro) Desk with copies to the Regiona)l Administrator and
. Rc-ident Inspector,

Y .
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for Specification 6 9. 1.9

Attachment 2:
4, BAW-10152-A, "NOODLE - A Muiti-Dimensional Two.Croup Reactor Simulator, "
June 1985,

(Mathodology for Specification 3.1.1.3 - Moderator Temperature
Coefficient.)

9. BAW-10163P-A, "Core Operating Limit Methodology for Westinghouse-
Designed PWR's," June 1989,
(Methodology for Specifications 3.1.3.5 . Shutdown Rod Insertion
Limits, 3.1.3.6 - Control Bank Insertion Limits, 3.2.1 - Axial
Flux Difference, 3.2.2 - Heat Flux Hot Channel Factor, and 3.2.3 -
Nuclear Enthalpy Rise Hot Channel Factor.)

6. BAW-10168P, Rev. 1, "B&W Loss-of-Ceolant Accident Evaluation Model for
Recirculating Steam Cenerator Plants," September, 1989
(Methcdology for Specification 3.2.2 . Heat Flux Hot ihannel
Factor,)






SAFETY LIMITS AND POWER DISTRIBUTION
TECHNICAL JUSTIFICATION AND

NO SIGNIFICANT HAZARDS ANALYSIS



Proposed Technica! Specificatfon Revision Figure 2.1-1

This proposed Technical Specification (78) revision changes Figure 2.1=1 to
reflect use of the BWCMV CHF correlation and B&W Fue! Company's Statistical
Core Design (SCD) methodology with a 1.50 thermal design limit. The new
figure applies to Unit 1 only. The figure numbers and references in T1.§.
2.1.1 have been changed to indicate the correct Figure 2.1+1 for each unit,

Technical Justification

With the first batch implementation of f{ts Mark-Bw fuel design, B&W Fuel
Company (BWFC) has recalculated the Catawba reactor core safety limits using
its BWCMV CHF correlation along with {ts Statistical Core Design (SCD)
methodology., With the implementation of these design methodologies for the
Catawba core, it was possible to fincrease the nuclear enthalpy rise hot
channel factor, F:H' from 1.49 to 1.55 for the Mark-BW fuel to allow greater
fuel cycle design flexibility The nuclear enthalpy rise hot channel factor,
F:H, has been maintained at 1.49 for the Westinghouse OFA's. The proposed
changes to Figure 2.1-1 reflect the use of this new design 1imit as well as

the use of BMCMV and SCD.

The reactor core safety limits provided on Figure 2.1=1 depict the
combinations of thermal power, reactor coolant system pressure, and average
temperature below which the calculated ONBR is no less than the design limit
DNBR value, or the average enthalpy at the vessel exit is less than the
enthalpy of saturated liquid. The analysis which defined these limits was
based on a full core of Mark-BW assemblies with a thermal design flow rate
that bounded the minimum measured flow at Catawba. The DNB limited portions
of these curves were defined using the BWCMV CHF correlation with a thermal
design limit of 1.50. This 1.50 thermal design limit provided 10 percent
thermal margin to the 1.345 BWCMV statistical design limit which was defined
for the Catawba core using the BWFC SCD methodology. The safety limits were
based on a design peaking distribution with a nuclear enthalpy rise hot
channe! factor, F:H. of 1.55 and a reference cosine axfal power shape with a
peak of 1.55, To verify that this design peaking distribution was
conservative on a cycle=specific basis, maximum allowable peaking (MAP) limits

WNP337/1






The High Pressurfzer Pressure 7 value changes from "4 96" to "0.71" and the
Sensor Error(s) from "0.5" to "1.5". The Low Reactor Coolant Flow TOTAL
ALLOWANCE changes from "2 5" to "2.92", the Z value from "1.41" to "1.48", and
the ALLOWABLE VALUE from "88.8%" to "88.9%". The Overtemperature AT Z value
changes from "5.41" to "3.0", the S value from "2,.65" to 2.12", and the TOTAL
ALLOWANCE from "8.9" to "6.98". The table has also been updated to reflect
deletion of the RTD Bypass System.

Technical Justification Table 2.2-1

The loop minimum measured flow at Catawba is contained in the footnotes of
Technical Specification Table 2.1-1. Becinning with Catawba 1 Cycle 6, the
value specified fs being reduced from 96,900 gpm to 96,250 gpm. These values,
which are one-fourth of the total design RCS fiow, reflect a reduction in the
nominal thermal design flow rate from 387,600 gpm to 385,000 gpm. For Catawba
1 Cycle 6, all safety and operating 1imit thermal=hyaraulic analyses have been
based on a nominal thermal design flow rate of 385,000 gpm. For SCD aralyses,
this value was used as 1s, for non=SCD analyses this value was reduced by 2.2
percent.

Changes made to the high and low power range neutron flux, high pressurizer
pressure, and low RCS flow trip functions are being made to reflect both the
B&W safety analysis assumptions as well as revised instrument uncertainties.

New safety analysis assumpticns for the Low Reactor Coolant Flow and Over-
temperature AT reactor trips necessitate changes to the TOTAL ALLOWANCE for
these trip functions since it was desired to maintain the plant trip setpoints
unchanged. Plant-specific instrument wuncertainty calculations are the
technical basis for the changes to the ALLOWABLE VALUE, and Z terms tor all
five trip functions. The ALLOWABLE VALUES for both the Power Range Neutron
Flux High Setpoint and the Low Reactor Coolant Flow trips are conservatively
being made more restrictive as a result of this error calculation,

WNP337/3



S and 7 are less significant parameters which may be employed to determine the
operability of the channel should the trip setpoint drift beyond its ALLOWABLE
VALUE. The net effect of the changes to the S and Z values fer the High
Pressurizer Pressure Low Reactor Coolant Flow, and Overtemperature -i trips is
to permit a larger setpoint drift before the channel must be declared
fnoperable, This 1is, in effect, 1increasing the margin between the error
adjusted trip setpoint and the safety analysis assumption. Conversely, the
proposed changes to the Z values for the High and Low Power Range Neutron Flux
setpoints conservatively restrict the permissible rack drift. Since this
action statement provision has never been taken advantage of at Catawba, no
past operabfifty determination is invalidated by this change.

Since deletion of the RTD Bypass System has been completed on Catawba Units |
and 2, Table 2.2-1 has been updated to reflect only those values which are
applicable upon deletion of the RTD Bypass System as indicated by "#". This
change is edministrative only.

Revision to Technical Specifications Table

The f,(Al) function was set to zero for the OPAT setpoints,

Discussion

The OPAT setpoints provide protection for Centerline Fuel Melt (CFM) as stated
in BAW-10163P-A. This reference states that either f,(Al) or f,(Al) could be
used in the safety setpoints if either f(Al) function protected both DNBR and
CFM limits. It has been shown for Catawba 1 Cycle 6 that the QOTAT f,(Al)
function and the OPAT trip function without f,(Al) provide both ONBR and CFM
protection., The OTAT f,(Al) function provides imbalance protection and the
OPAT provides overpower protectior. The example technical specifications in
BAW-10163P-A are based on f,(Al) setpoints and these setpoints are adjusted
when negative CFM margins are calculated. Since f,(Al) provides the imbalance
protection instead of f,(Al), f,(AI) would replace f,(4l) in this
specification. However, changes to the f,(Al) function during operation are
difficult and undesirable, Therefore, the reduction of f,(Al) for negative

WNP337/4



CFM margins was replaced by a reduction of the K, value in the OTAT trip
function,

Technical Justification

The Technical Specifications presented herein reduce the K, value of the OTAT
setpoints by an amount that is equivalent to reducing f,(al) function for
negative CFM margin calculations,

Reyisfons To Power Distribution Specifications 3/4.2.1, 3/4.2.2, 3/4.2.3,
3/4.2.4, and 3/4.2.5

The current Power Distribution TS have been changed to reflect applicability
to Unit 2 only. This has been done by placing "(Unit 2)" 1in the Applicability
Section of the current TS. The Unit 2 Power Distribution TS will have "B"
placed in front of the page number (Ex: 2/4 B2-7b), ard the Unit 1 Power
Distribution changes will have "A" placed in front of the page numbers. The
Unit 1 TS will be changed as marked up and copied on white paper. The Unit 2
Power Distribution TS will be ~hanged as described and copied on yellow paper,

The Power Distribution TS will be separated by Unit, and placed on different
colored paper during the period of time when the Unit TS are different because
of the change to Mark=BW fuel, to help ensure that the TS are applied to the
correct Unit,

Revisions to Technical Specification 3/4,2.1

The target AFD for Base Load operation and the RAOC limits have been replaced
with an envelope of allowed AFD values at various power levels. The AFD
setpoints given in the COLR replace the RAOC operating space referred to in
the current Specification. Since the reactor is not constrained to operate at
a specified target AFD, the target AFD and associated band have been
eliminated from Specification 3.2.1. The allowable operating AFD space fis
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anywhere within AFD setpoint envelope in the COLR. This change applies to
Unit 1 only.

Technical Specification Justification 3/4.2.1

. A - AL AN 4

Spec'fication 3.2.1 was revised to provide an LCO statement and required
actions consistent with BWFC methodology for core power distribution contro!
as discussed in BAW-10163P-A (Reference 1),

During the reload licensing analyses for Catawba Unit 1, cycle 6, BWFC
performed a three~dimensional maneuvering analysis to Jetermine the Axial Flux
Difference (AFD) limits based c¢n the methodology of BAW=10163P-A.
Specification 3/4.2.1 was revised for consistency with the new analytical
methodology and to reflect the results of the cycle 6 analysis. The resulting
AFD setpoints were placed in the Core Operating Limits Report (COLR).

The AFD 1imits of Specification 3.2.1 prevent the core power distribution from
exceeding the allowable values based on the LOCA peaking limits and the
initial condition ONB maximum allowable peaking (MAP) limits during power
operatfon. The AFD limits are defined by a three-dimensional core maneuvering
analysis that determines core peaking dependence on core loading, fuel
depletion, thermal=hydraulic statepoint, control rod position, and xenon
distribution. Correlations between peaking margin and axial power offset are
developed that allow determinatinn of nejative and positive offset limits at
selected power levels. The resulting offset limits preclude operation with
negative margin, and are translated into corresponding AFD limits. The
peaking margins are calculated from augmented nodal peaks calculated as
described in BAW-10163P-A. The margin datapase comprises calculations from
the entire range of power distributions generated in the maneuvering analysis,
fncluding control bank finsertion to the insertion limit and transient xenon
conditions.

Separate K(Z) peaking limits for Mark-BW fuel and OFA fuel were used in the

maneuvering analysis to compute LOCA margins., The AFD limits determined for
cycle 6 were adjusted for measurement uncertainty. The adjustment was applied

WNP337/6



at each power leve! between 100% and 50% of rated thermal power. The AFD
setpoints given in the cycle 6 COLR are these adjusted values of the limits.

K(Z) limits for the Mark-BW fuel were determined by the ECCS analysis
performed for Mark-BW fuel, as documented in BAW-10174 (Reference 2). The
K(Z) limits for the OFA fuel are the current Westinghouse K(Z) values for
Catawba, as given in the current Catawba COLR,

Initial conuition DNB peaking margins were computed from the augmented peaks
and the MAP Tlimits based on Statistical Core Design (SCD) methodology, as
described in BAW=10170P-A (Reference 3). The MAP limits are a family of
peaking limits for which either the minimum DNBR is equal to the therma)
design limit, or the coolant quality at the minimum DNBR location is equal to
the CHF correlation quality limit, The MAP limits provide linkage between the
ONBR analyses, with their design peaking distributions, and the co'e operating
1imits. The operating limit maps are baseu on the statepoint th:t reiresents
the point of minimum DNBR during the most limiting non=0OTAT transfeit. To
ensure applicability of the Mark-BW MAP limits to the OFA fuel thz ' rk-BW
MAP 1imits were adjusted at all points by the ratio of the design peaks
(1.49/1.55). Thermal/hydraulic analyses of mixed cores verified that this
peaking adjustment is conservative for OFA fuel.

eferences

- —

1. BAW-10163P-A, Core Operating Limit Methodology for Westinghouse=-Designed
PWRs, June, 1989.

2. BAW-10174, Ma-" -BW Reload LOCA Analysis for Catawba and McGuire.
3. BAW-10170P-A, Statistical Core Design for Mixing Vane Cores, December,

988.

ns to Technical Specification 3/4.2.2

This change applies to Unit 1 only.
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Specification 3/4.2.2 was revised to reflect the power peaking surveillance
method described in BAW-10163P~A, These revisions are summarized as follows:

1. The statement of the LCO was revised to reflect the nomenclature for the
heat flux hot channe! factor [(FQ(X,Y,Z)J used in BAW-10163P-A and
throughout the Reload Report. Also, as discussed above, separate K(2Z)
curves are provided for the different fuel types (Mark-BwW and OFA),

2. Action a in the current specification has been replaced by Actions a, b,
and ¢ in the new specification. The therma! power reduction required
when FQ(K‘Y,Z) exceeds 1ts 'imit are the same as the current requirement,
as is the reduction required in the OP T trip setpoints. Action ° 1s a
new requirement, and 1{s provided to limit the allowable AFD shen
FQ(X,Y.Z) cxceeds its iimit, This reduces the possibility of operating
the core in excess of the FQ(X,Y.Z) limit when a margin calculation
(discussed in item 7 below) indicates negative operational! margin exists.

3. There 15 no change to SR 4.2.2.1.

4. SR 4.2.2.2 addresses obtaining an incore flux map and the requirements
basdd on the results of the measurement. The reference to RAOC operation
has been deleted, since RADC operation is unfque to Westinghouse
methodology.

5. There is no change to SR 4.2.2.2.a.

6. SR 4.2.2.2.b in the current surveillance has been deleted. The
allowances for me.surement uncevtaintv and manufacturiii tolerances have
been fncluded in tha limit [F (x Y,2)] and therefore the msasured peak
F (X Y,2) is not increased by these fartors.

7. SR 4.2.2.2.¢ in the current surve'l.ance has been deleted. No simple
determination 1s made of only whether or not the limit has been exceeded.
Instead, the amount by which the 4.2,.2.2 measured value is above or below
the 1imit is qualified as detailed below.
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8. SR 4.2.2.2.d (current survei’lance) specifies the frequency for measuring
the core power distribution. This 1s done by part b in the new
survefllance. Part b.3 has been added to this surveilla ce, requiring an
FQ(X.Y.Z) measurement when the excore quadrant power tilt ratio s
normalized using incore detector measurements. This ensures that the
impact of any core tilt on FQ(X,Y.Z) will be determined and reflected in
the margin ca'culavinns of part c.

9. SR 4.2.2.2.e has been replaced by SR 4.2.2.2.d in the new surveillance.
The intent of these requirements is similar in that projections of the
measurements are made to determine at what point peaking would exceed
allowable limits {f the current trend continues. In the new
surveillance, an incore flux map is obtained and the margin calculations
are performed at the time when zero margin is projected, This
requirement ensures the core 1s monitored at a frequency that considers
conditions when measured peaks are underpredicted.

10. The new SR 4.2.2.2.¢c replaces 4.2.2.2.f in the current surveillance. The
purpose of part c.l is to perform margin calculations based on the
measured peaks. With the new methodology, the limit ([FQL(X,Y,Z)]) to
which the measurement {is compared 1s the design peak at steady-state
conditions, increased by a factor that represents the maximum amount that
the power at the given assembly location and axial elevation can increase
above the design value before the measured value may become limiting.
Margins to both the LOCA peaking 1imit (operational margin) and the
centerline fuel melt Iimit (RPS margin) are caiculated. The operational
margin forms the basis for restricting the AFD limits in part c.2, and
the RPS margin f.rms th: ba<‘: .or reducing the OPAT trip setpaint in
part c.3,

11. SR 4.2.2.2.c ” (new) replaces SR 4.2.2.2.f.2 in the current surveillance.
The reduced AFL limits determined in part c¢.2 are based on the amount of
negative operaticnal margin resulting from the margin calculation of part
c.1. The parameters NSLOPE1 and PSLOPEl are the maximum negative and
positive AFD reductions required per percent margin change, and are
determined from the maneuvering analysis. These parameters will be given
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12.

13.

14.

18.

16.

17.

18.

19.

fn the COLR. The AFD must be controlled to these new limits to reduce
eQ(I.Y.Z\. and to ansu=t that peaking will be limited for continued power
uperation,

SR 4.2.2.2.¢.2b (new) corresponds to SR 4.2.2.2.f.2.b (current
survetllance).

Pary 4.2.2.2.¢.3 has benn added to the surveillance. This part of the
surveillagnce requires reducing the K, value of the OTAT trip setpoint {f
the RPS margin 1s negative, This requirement ensures that centerline
fuel melt protection exists when core peaking may be greater than the
design values for the spe-ified time in fuel cycle and operationa)
conditions.

SR 4.2.2.2.f.2.¢c, which addresses Base Load operation, has been deleted
from the new surveillance. The new power distribution methodology does
not recognize this approach and does not constrain core operation to a
target AFD.

SR 4.2.2.2.9 has been replaced by SR 4.2.2.2.¢ in the new survelllance;
there are no substantive changes to this surveillance.

SR 4.2.2.3 addresses Base Load operation and has been deleted from the
new surveillsnce.

SR 4.2.2.4 addresses surveillance of peaking in Base Load operation and
has been deleted from the new survelllance,

SR 4.2.2.5 has been replaced by SR 4.2.2.3 in the new surveillance; there
are no substantive changes to this surveillance.

SR 4,2.2.2.1, SR 4,2.2.2.2, and SR 4,2.2.2.3 address ny monitoring and
have been deleted from SR 4,.2.2. The new methodology for FQ(X.Y,Z)
surveillance wutilizes peaking 1imits based on three-dimensi nal
calculations exclusively, and dces not address FQ(X,Y.Z) monitoring
agafnst pianar peakina factors,
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Technica) Justification: 3/4.2.2

Specification 3/4.2.2 was revised to provide required actions and survei)lance
requirements consistent with BWFC methodology for core power distribution
control and surveillance of the heat flux hot channe)l factor, as discussec in
BAW=10163P«A (Reference 1).

The heat flux hot c**nnel factor [FO(X.Y.Z)] fs a specified acceptable fue)
desfgn 1imit that preserves the initial conditions for the ECCS analysis

FO(X.Y.Z) fs defined as tve maximym local heat flux on the surface of a fuel
rod at a given core elevation (Z) in an assembly located at (X,Y), divided by
the average fuel rod heat flux, allowing for manufacturing tolerances on the
fuel pellets and fue! rods. Since FQ(X.Y.Z) fs a ratio of local surface heat
fluxes, 1t fs related to the total local power density in a fuel rod.
Operation within the FQ(X.\.Z) limits gfven 1in the Ccre Operating Limits
Report (Cr'R) prevents power peaking that would exceed the loss of coolant
accident (LOCA) peaking limits derfved by the ECCS ana'ysis. The FQ(X,Y.Z)
1imit 15 stated as the product of the peaking limit at rated thermal power
(F RYP) and the normalized peaking limft as a function of core elevation
[K(Z)). Separate #(Z) peaking limits for Mark=BW fuel and OFA fuel were used
fn the maneuvering analysis to determine the operating limits. The K(2)
1imits for the Mark-BW fuel were determined by the ECCS analysis performed for
Mark=Bw fuel, as documented in BW-10174 (Reference 2). The K(Z) limits for
the OFA fuel are the current Westinghouse K(Z) values for Catawba, as given in
the current Catawba COLR,

The reload maneuvering analysis determines 1imits on global core parameters
that reflect the core power distribution. The primary parameters used to
monitor and control the core power distribution are control bank insertion,
axial flux difference (AFD), and quadrant power tilt ratio. Limits are placed
on these parameters to ensure the core power peaking factors remain bounded
curing power operation. Nuclear des‘gr model calculational uncertainty,
manufacturing tolerances (engineering hot channel factor), effects of fuel
densification and rod bow, and modeling simplifications (such as treatment of
spacer gvid effects) are accommodated through the use of peaking augmentation
factors in the meneuvering analysis,
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Part ¢.2 uses the amount of margin determined by this precedure to form
the basis for the amount of power level reduction and the reduction in
the high flux and 0OTaT Ky trip setpoints required fn the ACTION
statements for the specification. This 1s comparable to the new SR
4.2.2.2.¢ on FQ(x,Y.Z).

B, SR 4.2.3.2.d has been added. This surveillance requires projections of
the measurements to be made to cdetermine at what point FAN(X.Y) would
exceed the allowsble 1imit if the current trend continues. In part d. 1,
8 penalty s applied to FAHR"(X,Y) ff the trend indicates that the
measured peak would exceed the limiting peak within the 31 EFPD
surveillance period, and the margin calculations are repeated. This
provides additional margin, or a buffer, to help ensure that the peak
will not exceed the 1imit prior to next 31 EFPD measurement interval, In
part d.2, the measurement is obtained and the margin calculations are
repeated so that appropriate actions can be taken before zer~ margin s
reached. This surveillance ersures the core 1s monitored at a frecuenscy
thot considers conditions when measured peaks are underpredicted, This
fs comparable to the new SR 4.2.2.2.d on FQ(X.Y.Z).

9. SR 4,233, 4.2.3.4, and 4.2.3.5 1in the current specification address
measurement of Reactor Coolant System flow rate. These requirements have
been incorporated in Specification 3.2.5, and have been deleted from the
revised requirements for SR 4.2 2.

Technical Justification; 3/4.2.3

Specification 3/4.2.3 was revised to provide required actions and surveillance
requirements consistent with BWFC methodology for core power distribution
control and surveillance of the nuclear enthalpy rise hot channel factor, as
discussed in BAW-10163P~A (Reference 1).

The nuclear enthalpy rise hot channel factor [FAH(x'Y)] is a specified

acceptable fuel desfgn limit that preserves the inftial conditions for the
most 1imiting non=OTAT ONB transient (1.e., primary protection against DNB 1s
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not provided by the OTAT trip function). FAH(X,Y) fs defined as the ratio of
the integral of linear power, along the rod with the highest integrated power,
to the value of this fntegral along to the average roc. Since FAH(X,Y)
integrates the power along the lengti of the rod, it is related to the linear
heat generation rate of the fuel rod, averaged over the lengt- of the rod.
When power distribution measurements from the incore detectors are obtained,
the measured value of the assembly radial peaking factor is labeled FAH"(X,Y).
The FA“(X.Y) 1imits are preserved by the licensing design analysis, as
described in BAW-10163P-A. Operation within the FAHRL(X,Y) limits cdefined 1n
the COLR ensures that the measured peaking will be within the design
caleulations, The FAHRL(X.Y) Timits are derfved from the Maximum Allowable
Peaking (MAP) 1imits specified in the Core Operating Limits Report (COLR).

The MAP 1imits are & family of maximum allowable total peaking curves,
typically plotted as maximum allowable peak versus axial location of peak,
parameterized by the axfal peaking factor. The family of curves s the locus
of points for which the minimum ONBR {s equivalent to that calculated for the
most limiting non=0TAT transient (based on the reference design peaking).
Therefore, the MAPs in the COLR are based on the statepoint that represents
the point of minimum ONBR during this transient. The MAP limits provide
Iinkage between the ONBR analyses, with their design peaking distriputions,
and the core cperating limits.

Separate MAP iimits are specified in the COLR for Mark-BW fuel and OFA fuel.
The OFA MAPs were derived from the Mark-BW MAPs by adjusting the Mark-BW MAPs
at all points by the ratio of the design peaks (1.49/1.55). Thermal-hyaraulic
analyses of mixed cores have verified that this peaking limit adjustment is
conservative for OFA fue!l.

The relosd maneuvering analysis determines limits on global core parameters
that can be measured directly. The primary parameters used to monitor and
control the core power distribution are contro! bank fnsertion, axial flux
difference (ATD), and quadrant power tilt ratio. Limits are placed on these
parameters to ensure the core power peaking factors remain bounded during
power operatfon., Uncertainties for the nuclear design model, engineering hot
channel factor, assembly spacing, axial peaking factor, and other

WNP337/1%






References

1. BAW-10163P-A, Core Operating Limit Methodology for Westinghouse=Designed
PWRs, June, 1989,

2. BAW-1D170-A, Statisticel Core Design for Mixing Vene Cores, December,
1988,

Revisions to Technical Specifiration 3/4.2 4

Specification 3.2.4 was revised to reflect the requirement to decrease therma)
power by at least 3% for each 1¥ of {ndiceted quadrant power tilt ratio 1in
excess of 1.02. This was done because the power distribution analysis
fncludes a peaking allowance for gquadrant power tilt ratfos up to 1.02. When
the quadrant power t1lt ratio increases above 1.02, reductisns in therma)
power are required to limit the maximum loca)l linear heat rate. The actions
required to reduce thermal power are provided in the current specification,
Therefore, this change in the specification reflects a quadrant power tilt
ratio of 1.02 as the "reference" value, above which a thermsi power reduction
Is required. This revision 1s conststent with the peaking allowance for
quadrant power tilt, as described above. This revision applies to Unit |
only.

The Applicability of Specification 3.2.4 1s for Mode 1 opera.ion sbove 50% of
rated thermal power. The phrase "above 50% of rated thermal power" was
removed from the LCO statement and written into the Applicebility statement
for clarity and consistency with the format of the Standard Technica)
Specifications. A statement that "The provisions of 3.0.4 are not applicable”
was also added to clarify that the surveillance requirement would be completed
above 50% of RATED THERMAL POWER. This change 1s administrative in nature
because 1t does not represent an actual change to the requirements of
Specification 3.2.4 or to its required actions. The revision to the
Applicability Section applies to Unit 1 and Unit 2,
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Nuclear Enthalpy Rise Hot Channe! factor and the low power peaking adjustment
factor). Because Figure 3.2-3 contatned cycle specific parameters, 1t was
moved from Specification 3.2.3 to the COLR. The new figure, Figure 3.2-1,
relates minimum flow only to power. The dependence of minimum flow on R has
been eliminated. Therefore, since the dependence of the figure on cycle
specific parameters no longer exists, it can be returned to the Technical
Specifications,

Figure 3.2+1 defines the trade-off ir power and flow that wil) maintain the
bases of the core safety and operating limits for a low flow condition. The
analysis that verifies this trade-off considered a flow reduction down to 9%
percent of the thermal design flow rate. To verify the validity of the
trade-off, several ONBR evaluations were performed. These evaluations
demonstrate that the Overtemperature AT safety limits remain valid as flow is
reduced and that the specified reduction in operating power level produces
fmprovecd ONBR margins for the limiting conditions 11 event. All reduced power
statepoints considered the increase ir . lowable core peaking at reduced power
consistent with Technical Specification 3.2.3. Therefore, no additiona)
Timits on the maximum Nuclear Enthalpy Rise Mot Channel Factor are required
due to reduced flow conditions, thereby removing the R dependence.

To ensure that the level of protection that has been assumed in the plant
safety analysis is maintained, ail action statements that were previously
included fn Specification 3.2.3 have been retained in the new Specification
3.2.5. This assures that non-loss=of=flow transfents, like the rod withdrawal
at power, are protected at the low flow condition,
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NO SIGNIFICANT HAZARDS ANALYSIS FOR SAFETY LIMITS AND
POWER DISTRIBUTION TECHNICAL SPECIFICATIONS

The following analysis, required by 10CFR 50,91, concludes that the
proposed amendment will not involve significant hazards
considerations as defined by 10 CFR 50.92,

10 CFR 50.92 states that a proposed amendment involves no
significant hazards considerations {f operation in accordance with
the proposed amendment would not:

1) Involve a significant increase in the probability or
consequences of an accident previously evaluated; or

2) Create the possibility of a new ¢r different kind of accident
from any previously evaluated; or

3) Involve a significunt reduction in the margin of safety.

The fuel for Catawba Nuclear Station Cycles 1+5, for both Units 1
and 2, is Westinghouse supplied. As a result of Duke Power's
decision to open future reload contracts to competitive bidding, the
fuel for at least Cycles 6-9 of Catawba Unit | and 6 and 7 of Unit 2
will be supplied by B&W Fuel Company. Urit | Cycle 6 will be the
first cycle for which BWFC supplies the reload fuel. The Catawba
Unit 1, Cycle 6 Reload Safety Evaluation Report (Attachment 3)
presents an evaluation which demonstrates that the core relcad using
Mark-BW fuel will not adversely impact the safety of the plant,
During Cycle 6 the core will contain 72 fresh fuel assemblies
supplied by B&W and 121 Westinghouse supplied Optimized Fuel
Assemblies (OFA). Methods and models have been developed to support
Catawba Unit 1 operation during both normal and off normal
operation. These methods and models ensure safe operation with an
entire core of Mark-BW fuel and with a core of mixed Westinghouse
and Mark-BW fuel. The analysis methods are documented in Topical
Reports which have been submitted to the NRC, and are either under
review or approved., These Topical Reports are listed in Section 10
of Attachment 3,

For the ruload-related Technical Specifications the probability or
consequences of an accident previously evaluated is not
significantly increased.

A LOCA evaluation for operation of Catawba Nuclear Station with
Mark-BW fuel has been completed (BAW 10174, Mark-BW Reload LOCA
Analysis for the Catawba and McGuire Units)., Operation of the
station while in transition from Westinghouse supplied OFA fuel to
B&W supplied Mark-BW fuel is also justified in this topical.

BAW 10174 demonstrates that Catawba Nuclear Station continues to
meet the criteria of 10 CFR 50.46 when operated with Mark-BW fuel.












ENVIRONMENTAL IMPACT STATEMEN{

The proposed TS change has been reviewed against the criteria of 10
CFR 51.22(c)(9) for environmental considerations. As shown above,
the proposed change does not involve any significant hazards
consideration, nor significantly increase the types or amounts of
effluents that may be released offsite, nor significantly increase
the individual or cumulative occupational radistion exposure. Based
on this, the proposed Technical Specification change meets the
criteria given in 10 CFR 51.22(¢)(9) for categorical exclusion from
the requirement for an Environmental Impact Statement.
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required safety injection flow insures that the existing LOCA analysis
remaing valid with the new 18 requirements. Because the new TS values
ensure that both the nev and existing LOCA analysis remain valid, this
change will not create the possibility of a new or different accident
from any previously evaluated.

The LOCA snalysis assumes a minimum ECCS flow. Both the new and the
existing LOCA analyses remain valid with the proposed TS changes.
Because the LOCA analysis remains valid, this change will not involve a
significant reduction In the margin of safety.

The following changes are administrative in nature, The deletion of
Specifications in Section 3/4.5.1 which require the UHI System to be
operable in the applicability, and 3.5,1.2 which is marked in the T§ to
be deleted when UHI is physically disconnected from the Reactor Coolant
System, also rellects a change which was previously approved by the NRC
(Amendment No, 52 to Facility Operating License NPF-32 and No. 23 to
Facility Operat'ng License NPF+52). Since the needed modifications have
been compieted on both Catawba Units | and 2 the T8s which no longer
apply are being deleted, Ancther administrative change is changing
"pressurizer” pressure to "Reactor Coolant System" pressure in ACTION
Cily C.2, and C.3 to T8 3,5,1.1.2, This change is administrative
because it reflects the instrument used by the plant to complete the
required ACTIONS. Since Pressurizer pressure goes off scale low at 1700
psig, it cannot be used to measure pressure below 1000 psig as stated in
the current T8, Since there is no change in requirements, this change
woes not involve significant hazards considerations,

ENVIRONMENTAL IMPACT STAVEMENT

The progolud TS change has been reviewed against the criteria of

10 CFR 51.22(c)(9) for environmental considerations. As shown above,
the proposed change does not involve any significant hazards
consideration, nor significantly increase the types or amounts of
effluents that may be released offsite, nor significantly increase the
individual or cumulative occupational radiation exposure. Based on
this, the proposed Technical Specification change meets the criteria
given 4n 10 CFR 51.22(¢)(9) for categorical exclusion from the
requirement for an Environmental Impact Statement.,



NO STIGNIFICANT HAZARDS ANALYSIS
FOR T8 6.9.1.9
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October 1990

RELOAD REPORT
Catawba Unit 1, Cycle 6

DUKE POWER CONVMIPANY
Catawba Nuclear Station




BAW-211§
October 1990

RELOAD REPORY
Catawba Unit 1, Cycle 6
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