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RZACTOR COOLANT TEZPERATURE )

Te AT S A%, (K) - 0.0007 (T-574) 4 0.000453 (2-2235) - £ (&)}

odicared AT at rated peower, T
Averzge tezpexature, F . ‘
Pressurizer pressure, psig .. ) )

f(4q)= 2 fvaction of the indicated difference betweea top and botton

. deteczors of the power-razge nuclezx lor charbers; with gzinms to
be selected Sased on measured izstrument response duxing staziup
tescs such that: ’

- For '(qc — q3) ¥itkin + 10 percect azd -l4 perceat where g 2nd g
are the percent powar i1n the top znd votica halves of the core

-
.

. Tespactively, and q_ + gy is total core power in pevrcezt of rated
powexr, £(ig) = O-.

For each perceat chzt the magnitule of (qc - qp) exceeds +10

perceat, the Delza-T trip setpoizt shall be autcmatically reduced

‘ by 3.5 pexcent of its va2lue 2t Iinterinm powar. -
Tor each petéent that the masn:‘.:ui_e;__pf (e - qb) exceecs -5’-4
. perceat, the Delta~T trip serpoizc=shzll be automatically™reduced
by 2 percent of its value at intesin pover. _:
- : ) B A
. = a
Ky (Tnree Locp Cperation) =1.095 ST N
‘. * = e

(Two Locp Cperatiom) = 0.88
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m,cqouerAréATg E.og; X 4T ~ Ky (T -T7) ~ £ (4q)

T = Indicated T at rated power, T

. AT =  Averzge tecperasture, F ’

rated power, ¥

. =
.

. Ky, = for decreasing zverzge teczperacure; 0.2 sec./¥ for
] . icczeasing average tecperature

- K o= 0.00068" for T equal to or —ore than T7; 0 for T less

than T° :
’ 41 . Rate of chazge of te—parzture, F/sec
. ac .

. £(4q)=2s defined zbove.

Pressurizer

Low Pressurizer pressure — equal to or greater tkaz 1835 psig.

. =
) . High Pressurizer pressure — equzl=to or less tham 23385 psiz.

p . = ) -
! High Presszurizer water level - éﬁpal to or less than 92¢ of £

.scale. o o

' = £

ndicaced £low.
Low reactor coolant pu=p noter freguency equal to or graater
thaa 56.1-Ez.
. y Oodexvoltage on reactor coolant pu=p m=oCor bus — egual to ©
. " i greater than 60Z of normal voltzge.

r

. Steza Generators .

e

Low-low stean generator water level - equal to or greatar tham

15%Z of narrow range instruzeat scale.

.

o —— ————— e - . N

T° = Izdicaced .average tecperature at npominal conditlioes aad

ull

Low reactor cooladt flow — egual to or greater thaa 90% of zcrzal

=)

emev—
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6.  DnN3 PARAMETERS

A v

The following DB related parameter limits shall be maintained during

power operatvion:

C.

Reactor Coolant System Tavg { 578.2°F
Pressurizer Pressure) 2220 psia*

Reactor Coolant Flow > 268,500 gpm

With any of the ebove parameters exceeding its limit, restore the
parameter to within its limit within 2 hours or reduce thennal power to
less than 5% of rated thermal powar using normal shutdown procedures.

Compliance with a. and b, is demonstrated by verifying that each of the

perameters is within its limits at least once each 12 hours.

Compliance with c¢. is demonstrated by veriZying that the paraister is
within its limits after each refueling cycle.
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=L imit not applicabie duriny either a THEAMAL POWER ramp increase in excess
a

of (5%) RATED THERMAL POWZR per minute or
excess of (10%) RATED THERMAL POWER.

THERMAL POWER step increzse in

3.1-7
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reactivity irgi'tion upbn ejection creater th’O.B% &k/k at rated
pover. Inoperable rod worth shall be determined within 4 waeks,

b. A control rod shall be considered inoperable.if
- (a) the rod cannot be moved by CRDH, or .
(5) the rod is misaligned from its bznk by more than 15 incnes, or
{c) the rod drop time is not met.

c. f a control rod cannot be moved by the drive mechanism, shutdown
margin shall be increased by boron addition to ccmpensate for the
withdrawn worth of the inoperable rod.

5.  CONTROL ROD POSITION INDICATION

£

£ eithar the power range channel deviation alamm or the rod deviation
monitor alarm is not operable, rod positions snzll be loyged once per
shift and after a load change greater than 10% of rated power. If botn
alarms are inoperable for. two hours or more, the nuclear overpower trip
shall be reset to 93% of rated power.

6.  POWER DISTRIBUTION LIMITS

a. Hot channel factors:

The hot channel factors (defined £n Bases) must meet the®
following limits at all times excgpt during low powar ohysics

tesis: . == -

b !1_ i %

Fq (2) £ ([Fq]L/i;) x K(Z),_ for p;;;'_'o.s
FQ (Z) < (2 x [FQ]L) X K(i), for B.S 0.5

F,¢1.62 1.0 +0.3 (1-P)]
Where P is the fraction of rated power &t which the core is
operating; K(Z) is the function given in Figure 3.2-3; £ is
the core height location of Fg-

Plugging level [FQ]L Figure Humber for K(Z)
< 5% 2.32 3.2-3 .. ‘

(2) Augmented Surveillance (MIDS)

If [Fqlp, as predicted by approyed physics calculations;
exceegs [FolL then the powar will be limited to a turnon powar
fraction, 9 , equal to the ratio of [FQJL divided by [FQ]p, .
or, for operation at power levels above Py, augmented -
surveillance of hot channel factors shall pe implemented,

except in Base 'Load

3.2-3




1.5000 —— - K P . _ .
rPL 3 LOOP CALC. NOTE SEC-RFFA- *#N-C O
CURRENT LIMITS RUN 06/29/03 .
K(I1) VS. CORE MEIGMT (FIGURE )
N
1.2500
- 1.0000 —
0.7500
~
v
0.5000
TOTAL FO
20320 .l} N :!l N
CORE MEIGHT Kzt b
0.000 1.000
. 6.000 1.000 . ’ ;
0.2500 - 10.800 0.940 - o
12.000 0.647
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Figure 3.2-3a
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“The curves of Figure 2.1-1

show the loci of points of THERMAL
POWER, Reactor Coolant System pressure and average temperature for wvilich the
calculzted DKBR is no less than the design DK3R value or the averaye enthalpy
-at the vessel exit is less than the enthalpy of saturated liquid.

The curves are conservative for an enthalpy not channel factor, F%H, of 1.62
and a reference cosine with a peak of 1.55 for axial powar shape. An
allowance is included for an increase in F%H at reduced power based on the
expression:

Fiy < 1.62 [1 + 0.3 (1-P)]
vhere P is the fraction of_RATED THERMAL POWER.

These 1imiting heat flux conditions are higher than those calculated for the

ranca of all control rods fully withdrawn to the maximum allowable control rod
insertion limit assuming the axial power imbalance is within the limits of tne
f(Lqg) function of the Overtemperature 4T trip. Jnen the axial power ‘
imbzlznce is not within the tolerance, the axia{fgbwer impalénce effect

O =)
[3)
b 3
14

Overzemperature &7 trips will reduce the setpoinT£ to provide protectiony

Iy

- 3

consistent with core safety limits. =7

i
HUS

Fuel rod bowing reduces the values of D8 ratio (DNBR). The anount of the
DH3R reduction is 4.7% vor LOPAR'Luel with the L-grid DRB correlation and 5.%%

for the 0FA fuel with the WRB-1 .correlztion. The pznalties are calcuieted

pursuant to "Fuel Rod Baw Evaluation," WCAP-8691-P-A, Rev: 1 (proprietary) and
WCAP-8692 Rev. 1 (non-proprietary). The restrictions of the Core Themal
Hydraulic §afety Limits assure that an amount of DNSR margin greater tnan or
equal to the above panalties is retained to of fset éhe rod bow DNBR penalty.
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© An uposr dbound cavelcse as cdefined by ncrmaiized peaking ractior exiel

" gesencdence of Ficure 2.2-3, has been cetermined to De coasistent ~itd tne
tecnnice) speciticeticns on power distritutica control as given in
Section 3.2. . -

r

n

resuits of the loss of ccolent accident analysaes btasa2¢ on this upgper bdeund
elope indicate & peak cled temperature cculd theoreticaliy exce2d the
To ensure the criteria are not violated, MIDS will be used'to
prcv1de a wore exéct indication of Fn. MNote that MIDS and & penalzy on Fj, are
cnly requirad ebove P- to ma2et the écceptance crlter.a as Jdustifiea in bhg )
anzlyses. Beiow Pr, the nuciear anélyses of crecidble power shapes consistent
witn these speC1::catmcns hive snown that the limit of [F JL/P times Figure
| 3.2-3 is not_exceaded provided the limits of Figure 3.2-37are appiied.
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When an F, measurement is takan, both experimental errcr ang manufacturing

R tolerance must be allowed for. Five peccent is the appropriate 2allowance for ‘
a full core map teken with tne moveble incore detector flux mapping system and
three gercent is the aoﬂropr.a’e allowance for menufacturing tolerance. These

uncertainties on]y apply i{ the map  is teéken Vor purposas other than the
datermineticon of PBL and PRS .

=N

in tne specified limit of rbH, there is an 2 parcent ellowance for

uncartaintias which mezns thet normzl operation of the core is expscief o ,
result in F) P<1 92/ .08. The locic bening theFarcer unceriainty in £ais case {
is thet (a) aorazl periurditions in the radie L-pcwer shepe {(e.o., roc-
mizaiicoment) aviect F“H in most ceses Witnosw necessarily atiectindiFy,

(b) zltnough the opsrétor has 2 cirec anrlvercu on Fq througn movemddt ofF

1Y
rods, and can limit it to the desired inue, n+ has no diract controi.cver th

. anc(c) an error in the prediction for radial p&wer shape, .which maey dE
getectacd dur\nr stérwup phvsmcs tusts cén be ccmpensaceu ifor in F,y by ticnizr

-

axiel contfol, byt ccompensiztion for Fjy is less readily aveiladie. when a
messurzmant of qu is takesn, experimentzl errcr must be allcwed for eng &% is

" thes &ppropriate cx\owauce for a full core map teken with the movidle incore
detzctor flux mepping system.

-

Measurements of the hot channel factors zre required as part oi start-up
- physics tests, at least once each full power month of operation, and whenzver
abnormal power distribution conditions require & reduction of core power to & |
level basad on measured hot channel factors. The incore map taken fcllowing
) . initizl loaeding provides confirmetion of the basic nuclear
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