) REACTIVITY CONTROL SYSTEMS

LIMITING CONDITION FOR OPERATION

3.1.1.3 The moderator temperature coefficient (MTC) shall beY wishin she /imits

o - ‘fo"cﬁ'" ashe Co ?,W .
"(n,,—o homié o, 7O, LeSS positive thER +57pem/“F for poWer T¥vels up Yo JU% RATED

THERMAL POWER and a linear ramp from that point to 0 pem/®Fe__
T R at 100% RATED THERMAL POWER for the al) rods withdrawn, .~
\ beginning of cycle 11fe (BOL) conditiong=ane

T ——— a R 23

e T e Mo ¥-CUUNWTIY TP SOV PO
W LR EIwA g tveie—tabe Lt RATED FHERMAL PO

DRI
‘OJ.M.AJ of Cycle Life (IOL) Lim, #
APPLICABILITY: on—deirirder - MODES 1 and 200,

tm - MODES 1, 2 and 34.
End oF Cyele Lite (€0L) Limir

aoL speei Fiel in the COLR,
a. With the MTC more positive than '.he/\Hmuv:MMﬁ
-abovey Operation in MODES 1 and 2 may proceed provided:

ACTION:

1. Control rod withdrawal limits are established and maintained
sufficient to restore the MTC to w . thin the sbeve-timits BoOL /;tL.é:,
within 24 hours or be in HOT STANDEY within the next 6 hours. '
These withdrawa)l 1imits shall be in addition to the insertion __J
limits of Specification 3.1.3.6; Lspecified (n 4be CoLR

The control rods are maintained within the withdrawal limits
established above until a subsequent calculation verifies that
the MTC has been restored to within its limit for the all rods
withdrawn condition; and

~

3. A Special Report is prepared and submitted to the Commission
pursuant to Specification 6. 9.2 within 10 days, describing the
value of the measured MTC, the interim contro)l rod withrarawa)
limits, and the predicted average core burnyp necessary for
restoring the positive MTC to within its limit for the 211 rods
withdrawn condition.

€oL spee Fred in she COLR
. With the MTC more negative than thealimit ei-Spesiiication—3rtriritr
~2bowen, be in HOT SHUTOOWN within 12 hours.,

* With Kefs Greater than or equal to 1.
? See Spacial Test Exception Specification 3.10.3.
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WER TRI ON LIMIT

SURVEILLANCE REQUIREMENTS

4.2.2.1 The provisions of Specification 4.0.4 are not applicadle.

4.2,2.2 For Normal Operatior, Fo(z) shall be evaluated to determine {f bqe?)
is within 1ts Timit by:

2. Using the movable incore detectors to obtain a power distribution
map 4t any THERMAL POWER greater than 5% of RATED THERMAL POWER,

b. Increasing the measured Fo(z) component of the power distribution
map by 3% to account for mnnufactur1n9 tolerances and further
increasing the value by 5% to account for measurement uncertainties.

c. Snt1sfy1ngri9‘ following relationship:

FoM(2) < for P » 0.5 |
o t;!&iﬁ.uzm

Laud

Fo .
FaM(2) « .!E?! X K“! for P < 0.5 o mrm/ol'd Fo(®
q T "W(Z)ng x V.5 A a.r' a dupedon of |
Core A."‘{/
where g (2) 1s the measured Fo(z) increaséd by the allowances !or'ﬁbavr

manufacturing tolerances and mousurcmon ncertainty,
P8u\1m1t. K(z) 1s P is the relative THERMAL

pe ER, and W(2)yy 1s the cycle dependent, Normal Operation function

(7 K3 and that accounts fog power distribution transients encountered during
) Norma1 givgaain. the

“—’C‘),,,, are ) cport u por Specification 6.5.1.% re 0/""‘*"3

4, Measuring Fq M(2) according to the following

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 (EFPD), whichever
occurs first.

*During power escalation at the beginning of each cycle, power lavel may be
increased until a power level for extended operation has been achieved and
2 power distribution map obtained.
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POWER DISTRLBUTION LIMITS
SURVETLLANCE REQUIREMENTS (Continyed)

4,2,2.3 RESTRICTED AFD OPERATION (RAFDO) is permitted at powers adbove ApLND
if the following conditions are satisfied:

a. Prior to entering RAFDO, maintain THERMAL POWER above APLND and tess
then or equal to that allowed by Specificaticn 4.2.2.2 for at least
the previous 24 hours. Maintain RAFDO surveillance (AFD within =i

the [Lmits specified W.md%& :.Ms time period. RAFEg '1‘ then
in she €0 pe d providing TH s maintained between APLNU ang
. ”c!“w or between APLND and 100% (whichever is more 1imiting) and
:9 umeanco is maintained pursuant to Specification 4.2.2.4,
L 1s defined as: orr

F'
APLRAFDO & o dmum ﬁ#x k(z) Tx 1008
over 2 ¢

Fg'(2) x W(2)dapng

where: FH(2) is the measured Fpl2) increased by the allowances for
amr\ manufacturing tolerances and measuremert uncertainty. The Fo limit
) TSN W(Z)RAFDO 1s the cycle |

depend nt function that accounts for limited pcwer dis
transients encountered during RATDO. W er\zm
~ soking-—Faeton L imitaReport as poréwmmon $.9.1. 7\ BpEC/VE
Cove Qm.xu ' KB, and um,,ﬁo Are T
. Ouring RAFﬁO. 1f the THERMAL POWER 1? decreased below APL'Y then the

conditions of 4.2.2.3.2 shall be satisfied before re-entering RAFDO.

6.2.2.4 During RAFDO, Fq(z) shall be evaluated to determine 1f Fo(z) is
within its limits by:

3. Using the movable incore detectors Bo obtain a power distribution
map at any THERMAL POWER above APLND,

b. 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% tn account for measurement uncertainties.

. Sat1sfy1r;9’5po following relationship:
Fg(z) ;4‘-’.-9&: K(z) for P > Ap N0 |
LRI e?
M Fe
il where: Fn(z) 1s the measured Fq(z). The Fy limit is Fop wiar |
¢ K@, —Ag-gtven rA-Figure-3+d-2+ P 15 the relative THERMAL POWER. “(Z)RAFDO

aAng Wee) are~is the cyclie dependent function that accounts for limited powe _
VDO zdistributwn transiants encountered during RAFDD., -Fats-—function—is—

A in thew Limif, Report as per Specification €.5.1.5.
o B0 e ca- ARER

Specfiey
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POWER DISTRIBUTION LIMITS
BASES

3/4.2.2 and 3/4.2.3

HEAT FLUX HOT CHANNEL FACTOR AND NUCLEAR ENTHALPY RISE
."‘4‘(:1: [ TOR (Co

] ntinued)

(1,77 "¢ VANTAGE § fuel) and the appropriate fuel rod bow DNBR penalty (less
than 1.55 per WCAP-8631, Rev. 1). The margin between design and safety analysis
ONBR 1imits of €.3% for Optimized fuel and 17.4% for VANTAGE § fue) includes

greater than 3% margin for both Optimized fuel and VANTAGE § fuel for plant
design flexibility.

The hot channel factor Fg(z) fs measured periodically and increased by a

cyc.* and hargnt dependent power factor appropriate to either Normal Operation
or RESTRICTED AFD OPERATION, ”(’)uo (A H(Z)RAFDO' to provide assurance that

the 1imit on the hot channel factor, FQ(z). 15 met. H(z)No sccounts for the

eftects of normal operation transients and was determined from expected power
contro) maneuvers over the full range of burnJp conditions in the core.
H(:)RAFDO accounts for the more restrictive ofserating 1imits required by

RESTRICTED AFD OPERATION which result in less severe transient values. The

W(z) functions ar . W L1m1:?koport per Specifica-
tion 6.9.1.8. . ore O/Mr‘ﬂﬂ’

Provisions to account for the pessibility of decreases in margin to the F?(z)
limit during intervals between surveill)ances are provided. Any decrease in

the minimum margin to the F?(z) limit compared to the minimum margin determined
from the previous flux map 1s determined by comparing the ratio of:

ma x { mum ’Fg(z)
over 2 W

taken from the current map to the same ratio from the previous map. The ratios
tu be compared from the two flux maps do not need to be calculated at identical
z locations. Increases in this ratio indicate that the minimum margin to the
Fo(2) 1imit has decreased and that additional penalties must be applied to the
measured Fo(z) to account for further decreases in margin that could occur
before the next surveillance. More frequent turveillances may also be substi-
tuted for the additional penalty.

3/4.2.4 QUADRANT POWER TILT RATIO

The QUADRANT POWER TILT RATIO 1imit assures that the radial power distri-
bution satisfies the design values used in the power capability analysis,
Radial power distribution measurements are made during STARTUP testing and
periodically during power operation.

The 1imit of 1.02, st which corrective action is required, provides DNB
and linear heat generation rate protection with x-y plane power tilts. A
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