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3/a.2 POWER DISTRIBUTION LIMITS

BASFS

f The specificatior.s of this section provide assurance of fuel integrity
during Condition I (Normal Operation) and II (Incidents of Moderate Frequency)
events by: (1) maintaining the minimum DNBR in the core at or above the safety
analysis DNBR limits during normal operation and in short-term transients, and

I (2) limiting the fission gas release, fuel peliet temperature, and cladding
mechanical properties to within assumed design criteria. In addition, limiting
the peak linear power density during Condition I events provides assurance that ;

the initial conditions assumed for the LOCA analyses are met and the ECCS ;

acceptance criteria limit of 2200'F is not exceeded. 1

!

The definition of certain hot channel and peaking factors as used in
these specifications are as follows:

' ;
I.

F(Z) Heat Flux Hot Channel Factor, is defined as the maximum local heat fluxg
? on the surface of a fuel rod at core elevation Z divided by the average
i fuel rod heat flux, allowing for manufacturing tolerances on fuel

pellets and rods; and
,

'
N

F
i

aH Nuclear Enthalpy Rise Hot Channel Factor, is oefined as the ratio of {;

the integral of linear power along the rod with the highest integrated I

'

power to the average rod power. 1,

a

b -( 3/4.2.1 AXIAL FLtlX DIFFERENCE
f

The limits on AXIAL FLUX DIFFERENCE (AFD) akuel
e

,

e that the F (Z) upper bound .
s

envelope)( of 12 M 2.50 for 4 Womb VANTAGE * z Z ' G imes the !
'

nonnalized axial peaking factor are not exceedeIduring either normal operation '

-

- or in the event of xenon redistribution following power changes. -

I Target flux difference is determined at equilibrium xenon conditions. The
; full-length rods may be positioned within the core in accordance with their

respective insertion limits and should be inserted near their normal position
for steady-state operation at high power levels. The value of the target flux
difference obtained under these conditions divided by the fraction of RATED

,

THERMAL POWER is the target flux difference at RATED THERMAL POWER for thei

I associated core burnup conditions. Target flux differences for other THERMAL
{ POWER levels are obtained by multiplying the RATED THERMAL POWER value by *the
: appropriate fractional THERMAL POWER level. The periodic updating of the target
4 flux difference value is necessary to reflect core burnup considerations. I

I '

?' The limits on AXIAL FLUX DIFFERENCE (AFD) are given in Specification 3.2.1.
Two modes of operation are permissible. One mode is Nonnal Operation, where the

. applicable AFD limit is defined by Specification 3.2.1.a. The AFD limit for this
h mode of operation is a +3, -12% target band about the target flux difference. 1

After extended load following maneuvers, the AFD limits may result in restric-!

. tions in the maximum allowed power to quarantee operation with F (Z) less than
Q

! its limiting value. To prevent this occurrence, another operating mode which

j
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POWER DISTRIBUTION t.lMITS !
I

BASES I

:

3/4.2. 2 and 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR AND NUCLFAR ENTHALPY R!$E
HOT CHANNEL FACTOR (Continued)

Each of these is measurable but will nomally only be determined period-
ically as specified in Specifications 4.2.2 and 4.2.3. This periodic surveil- ,

lance is sufficient to ensure that the limits are maintained provided: 1

a. Control rods in a single group move together with no individual <

rod insertion differing by more than i 12 steps, indicated, from j
4

the group demand positicn. l

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

c. The control rod insertion limits of Specification 3.1.3.6 are ;

maintained. i

d. The axial power distribution, expressed in teres of AXIAL FLUX
DIFFERENCE, is maintained within the limits.

F$g will be maintained within its limits provided conditions a. through d.
above are maintained. The relaxation of FN as a function of THERMAL POWER
allows changes in the radial power shape fN all pemissible rod insertien limits.

| When an Fg easurement is taken, an allowance for both experimental errorm

and manufacturing tolerance must be made. An allowance of 5% is appropriate for
a full-core map taken with the incore detector flux mapping system and a 3%
allowance is appropriate for manufacturing tolerance.

N
When F is measured (i.e., inferred), no additional allowances are

3H
necessary prior to comparison with the limits of Section 3.2.3. An error allow- '

ance of 4% has been included in the limits of Section 3.2.3. :

Specifications 3.2.2 and 3.2.3 contain the F and F-delta-H limits appli- !
g

cable to VANTAGE'S fuel. Th; 0'' fe; i; ;n:lynd t; 1; ;r limit; ;in; it t'
|

| hr: =;:rir=1 berre;. ther:ty r:d=f r; th: :tt:t=51: OF^-:;nific het
thr=1 f=tr: trh th:t the n; ted ;n k p r :r 10:01: Ord ;n k r:di:1 pr:r '

of th: OF^ f=1 wi'1 5: -d in: th e th:t rn n: ry t: ;;;r;n t th; 0F' F
Q2-d 'de! w u erelysi ' -its.

1
'

Margin between the safety analysis DNBR limits (1.?: n.d 1.t! fr th:
0;;ici n d f;;i thirt h : d typi =1 ni h , rn ; = ti =ly, e d C.61 and 1.6g for
the VANTAGE 5 thimble and typical cells) and the design DNBR limits (1.33 rd

- 1.25 fr th: 0;tirind f=1 thirth rd typi=1 nih rd(1.33 and 1.34 for the
VANTAGE 5 thimble and typical : ells, respectively) is maintained. A fraction
of this margin is utilized to acconinodate the trrritie nr: OF"" ;;rlty |

'

|

_
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_ POWER O!$TRIBUTION LIMITS i
|

BASES
'

I
3/4. 2. 2 a nd 3/ 4. 2. 3 NEAT FLUX HOT CHANNEI, FACTOR AND NUCLEAR ENTHAL' Y R!SEP

HOT CHANNEL FACTOR (Continuec)
ZNSEUA Ne

[/:.59s **- T. '"J f;r "'"'f! 5 fe;!) :nt appropriate fuel rod bow DNBR i nelty 44eco- I
;IEEEEi3W r WCAP-8691. Rev. 1) The margin between design and1' safety analysis
DN8R limi of '. M f;r ^;tirt;;; f;;; ;r.d 17.4% for VANTAGE 5 fuel includes
greater t an margin for i:S ^;ti-f;;d f;;l ;r.d "*"'f! 5 f;;I 1:7 plant
design flexibi .

)
'

The hot channel factor F (z) is measured pcriodically and increased by a I

cycle and height dependent power factor' appropriate to eithe'r Normal Operation l
'

orRESTRICTEDAFDOPERATION.W(z)NOorW(z)RAF00,toprovideassurancethat
the limit on the hot channel factor. F (z) is met. W(z)N0 accounts for the'; q
effects of normal operation transients and was detemined from expected power
control maneuvers over the full range of burnup conditions in the core. '

W(z)RAFD0 accounts for the more restrictive operating limits required by
RESTRICTED AFD OPERATION which result in less severe transient values. The

i W(z) functions are provided in the Peaking Factor Limit Report per Specifica- .

tion 6.9.1.D.

Provisions to account for the possibility of decrease's in margin to the F0(z) .

limit during intervals between surveillances are provided. Any decrease in
the minimum margin to the F0(2) limit compared to the minimum margin detemined..

i
from the previous flux map is deterinined by comparing the ratio of:

i

| maximum F|(z)
over z g

taken from the current map to the same ratio from the previous map. The ratios ,

to 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
F (z) limit has decreased and that additional penalties must be applied to theQ
measured F (z) to account for further decreases in margin that could occurQ
before the next surveillance. More frequent surveillances may also be substi-
tuted for the additional penalty.

3/4.2.4 OUADRANT POWER TILT RATIO

The QUADitANT POWER T!LT RATIO limit assures that the radial onwer 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 limit of 1.02, at which corrective action is required provides DNS
and linear heat generation rate protection with x-y plane power tilts. A

I
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the flow anomaly penalty (3.3%), and the thimbic plug,

removal penalty (3.11,).
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