“.113.4.2 PQOUER DISTRIBU&N LIMITS

AXIAL FLUX DIFFERENCE (AFD)

LIMITING CONDITION FOR OPERATION

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained within
the target band {#5% or 3% flux difference units) about a target flux
difference. - ) )

. - W amwr .
- = - > = » " sma=i @ -

APPLICABILITY: MODE 1 above 50% RATED THERMAL POWER*

ACTION:

a. With the indicated AXIAL FLUX DIFFERENCE outside of the
target band about the target flux difference and with THERMAL
POWER:

1. Above 90% or 0.9 x APL** (whichever is less) of RATED
THERMAL POWER, within 15 minutes:

a) Either restore the indicated AFD to within the
target band limits, or

b) Reduce THERMAL POWER to less than 90% or 0.9 x APL
(whichever is }gss) of RATED THERMAL POWER.

2. Between 50% and 90% or 0.9 x APL (whichever is less)
of RATED THERMAL POWER:

a) POWER OPERATION may continue provided:

1) The indicated AFD has not been outside of the
target band for more than 1 hour penalty deviation
cumulative during the previous 24 hours, and

2) The indicated AFD is within the 1imits shown ¢n
Figure 3.2-1. Otherwise, reduce THERMAL POWER
to less than 50% of RATED THERMAL PCWER within
30 minutes and reduce the Power Range Neutron
Flux-High Trip Setpoints to < 55% of RATED
THERMAL POWER within the next 4 hours.

b) Surveillance testing of the Power Range Neutron Flux
Channels may be performed pursuant to Specification
4.3.1.1.1 provided the indicated AFD is maintained
within the limits of Figure 3.2-1.- A total of 16
hours operation ‘may be accumulated with the AFD
outside of the target band during this testing
without penalty deviation.

* See Special Test Exception 3.10.2

** APL is the Allowable Powier Level defined in Specification 3.2.6.
k 0. C. COOK - UNIT1 3/4 2-1 Amendment No.
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POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION (Continued)

¢) Surveillance testing of the APDMS may be performed
pursuant to Specification 4.3.3.6.1 provided the
indicated AFD is maintained within the limits of
Figure 3.2-1. A total of 6 hours of operation may
be accumulated with the AFD outside of the target
band during this testing without penaity deviation.

b. THERMAL POWER shall not be increased above 90% or 0.9 x APL .
(whichever is less) of RATED THERMAL POWER unless the indicated
AFD is within the target band and ACTION 2.a) 1), above
has been satisfied.

c. THERMAL POWER shall not be increased above 50% of RATED THERMAL
POWER unless the indicated AFD has not been outside of the
target band for more than 1 hour penalty deviation
cumulative during the previous 24 hours.

d. During power reductions using control rods, the reporting requirements

of Specification 6.9.1.9 shall not apply provided the action items
above are satisfied.

SURVEILLANCE REQUIREMENTS

4

4.2.1.1 The indicated AXIAL FLUX DIFFERENCE shall be determined to be
within its Timits during POWER CPERATION above 15% of RATED THERMAL POWER
by:

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

i, At la2ast once per 7 days when the AFD Monitor Alarm is
OPERABLE, and

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

b. Monitoring and logging the indicated AXIAL FLUX DIFFERENCE for
each QPERABLE excore channel at least once per hour for the
first 24 hours and at least once per 30 minutes thereafter, A
when the AXIAL FLUX DIFFERENCE Monitor Alarm is inoperable.

The logged values of the indicated AXIAL FLUX DIFFERENCE shall
be assumed to exist during the interval preceding each logging.

D. C. COOK - UNIT 1 3/4 2-2 Amendment Mo.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

4.2.1.2 The indicated AFD shall be considered outside of its

target band when at least 2 of 4 or 2 of 3 OPERABLE excore channels are
indicating the AFD to be outside the target band. Penalty deviation
outside of the target band shall be accumulated on a time basis of:

a. A penalty deviation of one minute for each one minute of POWER
OPERATION outside of the target band at THERMAL POWER levels
equal to or above 50% of RATED THERMAL PQWER, and

b. A penalty deviation of one-half minute for each one minute of
POWER OPERATION outside of the target band at THERMAL POWER
levels between 15% and 50% of RATED THERMAL POWER.

4,2.1.3 The target axial flux difference of each OPERABLE excore -
channel shall be determined in conjuction with the measurement of

Fg (Z) as defined in Specification 4.2.2.2.c. The provisions of Speci-
fication 4.0.4 are not applicable.

4,2.1.,4 The axial flux difference target band about the target axial

flux difference shall be determined in conjunction with the measurement of
Fhl g (2) as defined in Specification 4.2.2.2.c. The allovable values of the

barget band are +5% or +3%. Redefinition of the target band from +3% to +5%
between determinations of the target axial flux difference is allowed when

appropriate redefinitions of APL are made. Redefinition of the target band
from +5% to +3% is allowed only in conJunct1on with the determination of

a new target axial flux difference. The provisions of Specification 4.0.4

are not applicable. .

D. C. COOK - UNIT 1 3/4 2-3 Amendment No.
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'POWER DISTRIBUTION LIMITS.

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

SURVEILLANCE REQUIREME

4,2.2.2 FQ(Z 2) shall be determined to be w1th1n its Timit by:

a. Using the movable incore detectors to obta1n a power distribution
map at any THERMAL POWER greater than 5% of,RATED THERMAL
POWER.

~b.  Increasing the measured FQ(Z,z) component of the power distribu-
tion map by 3% to account“for manufacturing tolerances and
further increasing the value by 5% to acc?Fnt for measurement
uncertainties. This product defined is F

¢. Satisfying the following relationship at the time of the
target flux determination.

L

Fa(2)
Fa(2) < ez K2/ V(2] for P> .5
orL
Fa(2)
2)<-—Em7-[x(z)]/ﬁ/ Z)) for P < .5

where: FQ(Z) = Fg(Z,2) at 2 for which

Fo(Z52) _
1S a maximum
THE,

L _ L - .
FQ(Z) FQ(Ez) at % Tor which

Fo(Zs2)
is a maximum
T

Fg(Z) and FB(Z) are functions of core height, Z, and correspond

at each Z to the rod & for which F,(Z,2) is a maximum at
that Z. —.?.TET

V(Z) is the function defined in F1gure 3.2-3 which corresponds
to the target band, X(Z) is defined in Figure 3.2-2, T(E,) is
defined in Figures 3.2-3a2 and 3.2-3b, P is the frac+1on ¢
RATED THERMAL POWER. hp(Z) is an uncertainty factor to account

for the reduction in the FQ(Ez) curve due to an accumulation of
exposure prior to the next“flux map.

Ep(Z) = 1.0 0<E, <17.62
Ep(Z) = 1.0 + [0040 x F (2)] 17.625 €, < 34.5
Ep(Z) = 1.0 + [0093 X FQ(Z)] 34.5 < E, < 42.2

d. Measuring F~(Z,2) in conjunction with a target flux difference
-and target Band determination, according to the following schedule: |

D. C. COOK - UNIT 1 3/4 2-6 Amendment No.



POWER DISTRIBUTION LIMITS.

SURVEILLANCE REQUIREME:

4.2.2.3

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

n

At least onca per 31 ef‘ect1ve full power days, which-
ever occurs first.

*During power escalation at the beginning of each cycle,
the design target may be used until a power level for
extended operation has been ach1eved

With successive measurements indicating an increase in peak
pin power, FAH, with exposure, either of the following
additional actions shall be taken.

1. Fg(z) shall be increased by 2% over that specified in

4.2.2.2.¢c, or

2. FM(Z) shall be measured and a target axial flux

d1 Tference reestablished at least once per 7 effective
full power days until 2 successive maps indicate that
the peak pin power, FAH’ is not increasing.

With the relationship specified in 4.2.2.2.c not being
satisfied either of the following actions shall be taken:

1. Place the core in an equilibrium condition where the
Timit in 4.2.2.2¢ is satisfied and remeasure the target
axial flux difference.

2. Comply with the requirements of Specification 3.2.2
for FO(Z,z) exceeding its limit by the percent

calculated with the following expression with V(Z)
corresponding to the target band.

‘3(2) x V(2)xEp(2)
0< )

max. over Z of -1 x100 P > .5

x [K(z)] .

The limits specified in 4.2.2.2.cand 4,2,2.2.f above are not
applicable in the following core plane regions:

1. Lower core region 0 to 10% inclusive.

2. Upper core region 90% to 100% inclusive.

When FQ(Z,z) is measured for reasons other than meeting the

requirements of Specification 4.2.2.2, an overall measured
FQ(Z,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.

D. C. COOK - UNIT 1 3/4 2-7 Amendment No.

-



aFy

: — H 1 . ~e ° - H
[ - . - - .
‘o« 1. Lond B ! . H z -
] PR —5 mm 1 * R
» . M
H ~$ 1 — H u
I - 1
.
efe e ; . ; | .
H
;. - .. . _ . —
i > -
H LIE ¥'e I RN NN 1 @ . * .
. N -
] L x H H |
: '
nramle - exmm e —fr— a.-!m' e — 1 LI et mese. J
- - H
. _ . . -t 1 : i . b ooe e
- —(. .— 4 : [ _
- A i . v
. - « was arela h cans = ™
. R
. . — i
“ . M l. m "
- |_ “ s amss oue e a e e § . _-.l.n.l . 2 ncags masus
v . ” a
" .¥ » I3 1 []
H " (]
. « ——— . d
. T q.m F— ) ', N PO mu -
e . . B .
N : I P 1 -t J o | m . i o
i REEN R B H P I el
R HEEH B ket £t SR P SV H - bewaet and} . meme o
- . -
+ " - (R 3 . —
= i as al -~ . PN ] L]
. i .
.. » w szt . " ram 8 LY - H - -
. . . . . H :
1]
. _ H r O H s . H
* N P . . ] h * ] V.
e ofommmans w lu»r =g —t— -~ = v e CRN -ma -y » — - e &—-I v wnbimea -
: 3 <
. s o - » S . h
P O o :
ral - I-I - MU n.l - w azam LN -
L]
' 1 (LB
' -
i ' AR al H '
———; e e R PO T Pounly S P v - e -
~ - .
. . .- > L ES 49 . - '
Lo T o . :
omiy - Mu“ mu -~ - . N - -
- H [ = .
. : ] $ 1 i -
H ° H 1 . ui v .
~—naa -n e ll.lnl - - T ﬂ‘v. P T.alvﬁ". _l.l].nlllt e A - - Jrl-q-,'i
- . H ] . ] 4
1 H ) .
.. H 321 3 ' i
ﬂ— I .“-. ~ W se | oryieane bow - . - -
- - . [] -
: .l +1I; +I; o i
. V - ' e . : | H !
e % e Amasmnma b nmmawe 4 A - roui pumsr o [ @ mmar. = ¢ w urwmmEn W -}
H v i . 1 3] 1 “
: i i 1. - _
H H b H
» e -
: * : : . H !
‘ : : , i :
e T s . . [
- ‘
» : ' _ : .
1 -
. . ' i
~auy oo . 1. —- ied wlewaisma P . o ..
: ’ H .
. R
H
: H : H -
v . R
' | y _ . . )
san aw - f v emaun s am o mam - nwe afreue ] »
' H : - i
1 ] ] 1 .
H H . H i
i . i H b o i
- . .
1 . - . H -
1 1 1 2 ] 3. 1 3

O

1

]

1.16

1.14
1.12

10

l‘

1.08

(Z)A

1.06

1.04
1.02

eet)

Axial Height (

Y{Z) As A Function of Corc Height

Figure 3.2-3

Amendment MNo.

3/4 2-8(a)

D. C. COOK - Unit 1




power pisTRIuTION Lifffrs o

LIMITING CONDITION FOR OPERATION (Continued)

APPLICABILITY: Mode 1 above the percent of RATED THERMAL POWER indicated
by the relationship.# ’

L\
Fo(E,)K(Z)
APL = min over Z °f'F612,2) x V{Z) x Ep (Z)

where FQ(Z,z) is the measured FQ(Z,z), including a 3% manufactu}ing

tolerance uncertainty and a 5% measurement uncertainty, at the time
of target flux determination from a power distribution map using

the movable incore detectors. V(Z) is the function defined in Figure
3.2-3 which corresponds to the target band. The above 1imit is not
applicable in the following core plane region.

1) Lower core region 0% to 10% inclusive,
2) Upper core region 90% to 100% inclusive.
ACTION:

a. With a Fj(Z) factor exceeding [FJ.(Z)]S by < 4 percent, reduce
THERMAL POWER 1 percent for every percent by which the Fj(Z)

factor exceeds its limit within 15 minutes and within the
next 2 hours either reduce the Fj(Z) factor to within its

Timit or reduce THERMAL POWER to APL or less of RATED THERMAL
POWER.

b. With a FJ(Z) factor exceeding [FJ.(Z)]S by > 4 percent,

reduce THERMAL POWER to APL or less of RATED THERMAL POWER
within 15 minutes.

The APOMS may be out of service: 1) when incore maps are being taken
as part of the Augumented Startup Test Program or 2) when surveillance
Tor determining power distribution maps is being performed.

.

D. C. COOK -~ UNIT 1 3/4 2-17 Amendment Mo.



POWER DISTRIBUTION LQTS ' .

BASES

Although it is intended that the plant will be operated with the
AXIAL FLUX DIFFERENCE within the target band about the target flux
difference, during rapid plant THERMAL POWER reductions, control rod
motion will cause the AFD to deviate outside of the target band at re-
duced THERMAL POWER levels. This deviation.will not affect the xenon
redistribution sufficiently to change the envelope of peaking factors
which may be reached on a subsequent return to RATED THERMAL POWER (with
the AFD within the target band) provided the time duration of the devi-
ation is limited. Accordingly, a 1 hour penalty deviation Tlimit cumu-
lative during the previous 24 hours is provided for operation outside of
the target band but within the limits of Figure 3.2-1 while at THERMAL
POWER levels above 50% of RATED THERMAL POWER. For THERMAL POWER levels
below 50% of RATED THERMAL POWER, deviations the AFD outside of the
target band are less significant. The penalty of 2 hours actual time
reflects this reduced signifigance, .

Provisions for monitoring the AFD on an automatic basis are derived
from the plant process computer through the AFD Monitor Alarm. The
computer determines the one minute average of each of the OPERABLE
excore detector outputs and provides an alarm message if the AFD for at
least 2 of 4 or 2 of 3 OPERABLE excore channels are outside the target
band ang the THERMAL POWER is greater than 90% or 0.9 x APL of RATED
THERMAL POWER (whichever is less). During operation at THERMAL POWER
levels between 15% and 90% or 0.9 x APL of RATED THERMAL PQWER (which-
ever is less), the computer outputs an alarm message when the penalty
deviation accumulates beyond the 1imits of 1 hour and 2 hours,
respectively.

The upper bound limit (90% or 0.9 x APL of RATED THERMAL POWER (which-
ever is less)) on AXIAL FLUX DIFFERENCE assures that the F,(Z,2) envelope
of 2.04 times K(Z) x T(Ez) is not exceeded during either n8rmal operation
or in the event of Xxenon“redistribution following power changes. The
Tower bound 1imit (50% of RATED THERMAL POWER) is based on the fact that
at THERMAL POWER levels below 50% of RATED THERMAL POWER, the average
Tinear heat generation rate is half of its nominal operating value and
below that value, perturbations in localized flux distributions cannot
affect the results of ECCS or DNBR analyses in & manner which would
adversely affect the health and safety of the public.

Figure B 3/4 2-1 shows a typical monthly target band near the
beginning of core 1ife.

The bases and methodology for establishing these 1imits is presented

in topical report XN-NF-77-57. "Exxon Nuclear Power Distribution Control
for PWR's - Phase II" and Supplements 1 and 2 to that report.

D. C. COOK - UNIT 1 B 3/4 2-2 Amendment MNo.
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| 3/4.2 __ POWER DISTR{@YTION LIMITS ®
AXIAL FLUX DIFFERENCE (AFD)

LIMITING CONDITION FOR OPERATION

’

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained within
the target band (5% or *3% flux difference units) about a target flux difference. |

B Rerie s EFE  wh eAsmtisami MM W B rmeewmce Wor  SSE ere =TS 7 @1 e e M Gmed mmmm & = b

APPLICABILITY: MODE 1 above 50% RATED THERMAL POWER*
ACTION: ‘

a. With the indicated AXIAL FLUX DIFFERENCE outside of the |
target band about the target flux difference and with THERMAL
POWER:

1. Above 90% or 0.9 x APL** (whichever is less) of RATED
THERMAL POWER, within 15 minutes:

a) Either restore the indicated AFD to
within the target band limits, or

5) Reduce THERMAL POWER to less than 90% or 0.9 x APL
(whichever is less) of RATED THERMAL POWER.

2, Between 50% and 90% or 0.9 x APL (whichever is less)
of RATED THERMAL POWER:

a) POWER OPERATION may continue provided:

1) The indicated AFD has not been outside of the
target band for more than 1 hour penalty |
deviation cumulative during the previous 24
hours, and

2) The indicated AFD is within the limits shown on
Figure 3.2-1. Otherwise, reduce THERMAL POWER
to less than 50% of RATED THERMAL POWER within 30
minutes and reduce the Power Range Neutron Flux-
High Trip Setpoints to < 55% of RATED THERMAL
POWER within the next 4 hours.

b) Surveillance testing of the Power Range Neutron Flux
Channels may be performed pursuant to Specification
4,3.1.1.1 provided the indicated AFD is maintained
within the 1imit of Figure 3.2-1. A total of 16
hours operation may be accumulated with the AFD out-
side of the target band during this testing without
‘penalty deviation.

*  See Special Test Exception 3.10.2
**  APL is the Allowable Power Level defined in Specification 3.2.6

D.C. COOK - Unit 2 3/4 2-1 Amendment No.
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POWER DISTRIBUTION LIMITS

ACTION: (Continued)

¢) Surveillance testing of the APOMS may be performed
pursuant to Specification 4.3.3.7.1 provided the
indicated AFD is maintained within the limits of
Figure 3.2-1. A total of 6 hours of operation may
be accumulated with the AFD outside of the target
band during this testing without penalty deviation.

b. THERMAL POWER shall not be increased above 90% or 0.9 x APL
(whichever is less) of RATED THERMAL POWER unless the indicated
AFD is within the target band and ACTION 2.a) 1), above
has been satisfied.

c. THERMAL POYER shall not be increased above 50% of RATED THERMAL
POWER unless the indicated AFD has not been outside of the
target band for more than 1 hour penalty deviation
cumulative during the previous 24 hours.

d. During power reductions using control rods, the reporting requirements

of Specification 6.9.1.9 shall not apply provided the action items
above are satisfied.

SURVEILLANCE REQUIREMENTS

4.2.1.1 The indicated AXIAL FLUX DIFFERENCE shall be determined to be
within its limits during POWER OPERATION above 15% of RATED THERMAL POWER

by:
a. lMonitoring the indicated AFD for each OPERABLE excore channel:

1. At least once per 7 days when the AFD Monitor Alarm is
OPERABLE, and :

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

b. tMonitoring and logging the indicated AXIAL FLUX DIFFERENCE for
each OPERABLE excore channel at least once per hour for the
first 24 hours and at least once per 30 minutes therearter,
when the AXIAL FLUX OIFFERENCE Monitor Alarm is inoperable.

The logged values of the indicated AXIAL FLUX OIFFERENCE shall
be assumed to 'exist during the interval preceding each logging.

0. C. COOK - UNIT 2 3/4 2-2 Amendment No.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (;ontihued)

4,2.1.2 The indicated AFD shall be considered outside of its target

band when at least 2 of 4 or 2 of 3 OPERABLE excore channels are indicating
the AFD to be outside the target band. Penalty deviation outs1de of the
target band shall be accumulated on a time basis of:

a. A penalty deviation of cne minute for each one minute of POWER
OPERATION outside of the target band at THERMAL POWER levels
equal to or above 50% of RATED THERMAL POMER, and

b. A penalty deviation of one half minute for each one minute of POWER
OPERATION outside of the target band at THERMAL POWER levels
between 15% and 50% of RATED THERMAL POUER.

4,2.1.3 The target axial flux difference of each OPERABLE excore channel

shall be determined in conjunction with the measurement of Fg(z) as defined

in Specification 4.2.2.2.c. The provisions of Specification 4.0.4 are
not applicable. :

4,2.1.4 The axial flux difference target band about the target axial
flux difference s5hall be determined in conjunction with the measurement of

FM(z) as defined in Specification 4.2.2.2.c. The allowable values of the

target band are #5% or +3%. Redefinition of the target band from +3% to +5%
between determinations of the target axial flux difference is allowed when

appropriate redefinitions of APL are made. Redefinition of the target band
Trom 5% to +3% is allowed only in conJunct1on with the determination of

a new target axial flux difference. The provisions of Specification 4.0.4

are not applicable.

D. C. COOK - Unit 2 3/4 2-3 Amendment No.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.
14.2.2.2 FQ(Z) shall be determined to be within its limit by:

a. Using the movable incore detectors to obtain a power distribution
map at any THERMAL POWER greater than 5% of RATED THERMAL
POWER.

b. Increasing the measured F,(Z) component of the power distribution
map by 3% to account for %anufacturing tolerances and further
increasing the value by; 5% to account forMmeasurement
uncertainties. This product defined is.FQ(Z).

c. Satisfying the following relationship at the time of the
target flux determination.

M

1.99
Fq

(2) < %2 K@) / V@] For P> .5

Fg(z) <3.98 [K(Z)1 / [v(Z)3 for P < .5
where

Fg(z) is the measured total peaking as a function of core
height.
V(Z) is the function defined in Figure 3.2-3 which corresponds
to the target band, K(Z) is defined in Figure 3.2-2, P is
the fraction of RATED THERMAL POVER.
d. Measuring FQ(Z) in conjunction with the target flux difference
and target band determination, according to the following schedule:
1. Upon achieving equilibrium conditions after exceeding by

10% or more of RATED THERMAL POWER, the THERMAL PQOWER &t
which FQ(Z) was last determined®, or

2. At Teast once per 31 effective full power days, whichever
occurs first.

*During power escalation at the beginning of each cycle, the

design target may be used until a power level for extended
operation has been achieved.

D. C. COOK - Unit 2 3/4 2-6 Amendment MNo.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

e. With successive measurements indicating an increase in peak
pin power, FAH, with exposure, either of the fo1low1ng additional
actions shall be taken.
1. Fg(z) shall be increased by 2% over that specified in

4.,2.2.2.¢, or

2. Fg(z)’sha11 be measured and a target axial flux difference

reestablished at Teast once per 7 effective full power
days until 2 successive maps indicate that the peak pin
power, FAH’ is not increasing.

f. With the relationship specified in 4.2.2.2.¢ not being satisfied
either of the following actions shall be taken.

1, Place the core in an equilibrium condition where the
limit in 4.2.2.2.c is satisfied and remeasure the target
axial flux difference.

2. Comply with the requirements of Specification 3.2.2 for
F (Z) exceeding its limit by the percent calculated with

the following expression with V(Z) corresponding to the
target band:

q X V(Z)
2 k()]

g. The limits specified in 4.2.2.2i:and 4.2.2.2f above are not
applicable in the following core plane regions:

[max. over Z of ]- 1{x 100 P>.5

1. Lower core region 0 to 10% inclusive,
2. Upper core region 90% to 100% inclusive,

4,2.2.3 VYhen FQ(Z) is measured for reasons other than meeting the

requirements of Specification 4.2.2.2, an overall 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.

D. C. COOK - Unit 2 3/4 2-7 Amendment MNo.
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LIMITING CONDITIONS FOR OPERATION (Continued)

cj is the standard deviation associated with thimble j, expressed
as a fraction or percentage of ﬁs, and is derived from n flux maps
from the relationship below, or 0.02, (2%) whichever is greater.

)22

n
['—1- ;l (-R-J - R'IJ

_tn-1 i
oj =
J

e

The factor 1.07 is comprised of 1.02 and 1.05 to account for the
axial power distribution instrumentation accuracy and the measure-
ment uncertainty associated with FQ using the movable detector
system respectively.

The factor 1.03 is the engineering uncertainty factor.

APPLICABILITY: Mode 1 above the percent of RATED THERMAL POWER indicated
by the relationship. #

o __1.99 K(2) o
APL = min over Z of FQ(Z) X V(Z) X 100%

Qhere FQ(Z) is the measured FQ(Z), including a 3% manufacturin§ tolerance

uncertainty and a 5. measurement uncertainty, at the time of target flux
determination from a power distribution map using the movable incore
detectors. V(Z) is the function defined in Figure 3.2-3 which corresponds
to the target band. The above 1imit is not applicable in the following core
plane regions.

1) Lower core region 0% to 10% inclusive.
2)  Upper core region 90% to 100% inclusive.

a. With a Fj(Z) factor ex&eeding [Fj(Z)] S by < 4 percent, reduce
THERMAL POWER one percent for every percent by which the Fj(Z)

factor exceeds its limit within 15 minutes and within the next
two hours either reduce the Fj(Z) factor to within its limit

or reduce THERMAL POWER to APL or less of RATED THERMAL POWER.

b. With a Fj(Z) factor exceeding [Fj(Z)JS by > 4 percent, reduce

* THERMAL POWER to APL or less of RATED THERMAL POWER within 15
minutes. '

The APDMS may be out of service when surveillance for determining
power distribution maps is being oerformed.

D. C. COOK - Unit 2 3/4 2-18 Amendment No.
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POWER DISTRIBUTION LIMITS

BASES

. Altheugh it is intended that the plant wiil be operated with the
AXIAL FLUX DIFFERENCE within the target band about the target flux
difference, during rapid plant THERMAL POWER reductions, control rod
motion will cause the AFD to deviate outside of the target band at re-
duced THERMAL POWER levels. This deviation will not affect the xenon
redistribution sufficiently to change the envelope of peaking factors
which may be reached on a subsequent return to 'RATED THERMAL POWER (with
the AFD within the target band) provided the time duration of the devia-
tion is limited. Accordingly, a 1 hour penalty deviation limit cumu-
lative during the previous 24 hours is provided for operation outside of
the target band but within the limits of Figure 3.2-1 while at THERMAL POWER
levels above 50% of RATED THERMAL POWER. For THERMAL POWER levels between
15% and 50% of RATED THERMAL POWER, deviations of the AFD outside of the target
band are less significant. The penalty of 2 hours actual time reflects
this reduced significance.

Provisions for monitoring the AFD on an automatic basis are derived
from the plant process computer through the AFD Monitor Alarm. The
computer determines the one minute average of each of the OPERABLE
excore detector outputs and provides an alarm message if the
AFD for at least 2 of 4 or 2 of 3 OPERABLE excore channels are outside
the target band and the THERMAL PQWER is greater than 90% or 0.9 x APL oF RATED
THERMAL POWER (whicever is less). During operation at THERMAL POWER
levels between 50% and 90% or 0.9 x APL of RATED. THERMAL POWER (whicever is
less) and between 15% and 50% RATED THERMAL POWER, the computer outputs an
alarm message when the penalty deviation accumulates beyond the limits
o7 1 hour and 2 hours, respectively.

Figure B 3/4 2-1 shows a typical monthly target band. ’
The bases and methodology for establishing these limits is presented

in topical report XN-NF-77-57, "Exxon Nuclear Power Distribution Control
for PUR's-Fhase II" and Supplements 1 and 2 to that regort.

D. C. COOK - Unit 2 B 3/4 2-2 Amendment MNo.
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