2)

Logic Channel

A logic channel is a group of relay contact matrices which operate in
response to the analog channels signals to generate a protective action
signal.

#F. Instrumentation Surveillance

1) Channel Check
Channel check is a qualitative determination of acceptable operability
by observation of channel behavior during operation. This determina-
tion shall include comparison of the channel with other independent
channels measuring the same variable.

2) Channel Functional Test
A channel functional test consists of injecting a simulated signal into
the channel to verify that it is operable, including alarm and/or trip
initiating action.

3) Channel Calibration
Channel calibration consists of the adjustment of channel output such
that it responds, with acceptable range and accuracy, to known values
of the parameter which the channel measures. Calibration shall encom-
pass the entire channel, including equipment action, alarm, or trip,
and shall be deemed to include the channel functional test.

gG. Shutdown

1) Hot Shutdown
The reactor is in the hot shutdown condition when the reactor is
subcritical, by an amount greater than or equal to the margin as
specified in Technical Specification 15.3.10 and T, is at or greater
than 540°F.
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2) Cold Shutdown
The reactor is in the cold shutdown condition when the reactor has a
shutdown margin of at least 1 percent Ak/k and reactor coolant temper-
ature is <200°F.

3) Refueling Shutdown
The reactor is in the refueling shutdown condition when the reactor is
subcritical by at least 5 percent Ak/k and T, is <140°F. A refueling
shutdown refers to a shutdown to move fuel to and from the reactor
core.

4) Shutdown Margin
Shutdown margin is the instantaneous amount of reactivity by which the
reactor core would be subcritical if all withdrawn control rods were
tripped into the core but the highest worth withdrawn RCCA remains
fully withdrawn. If the reactor is shut down from a power condition,
the hot shutdown temperature should be assumed. In other cases, no
change in temperature should be assumed.

hH. Power Operation
The reactor is in power operating condition when the reactor is critical and
the average neutron flux of the power range instrumentation indicates
greater than 2 percent of rated power.

+1. Refueling Operation
Refueling operation is any operation involving movement of core components
(those that could affect the reactivity of the core) within the containment
when the vessel head is removed.

#. Rated Power
Rated power is here defined as a steady state reactor core output of 1518.5
MWT, *

kK. Thermal Power
Thermal power is defined as the total core heat transferred from the fuel to
the coolant.

* For Unit 2: If the Reactor Coolant System raw measured total flow rate is
<174,000 gpm but 2169,500 gpm, Unit 2 shall be limited to <98% rated power.

Unit 1 - Amendment No. 165 15.1-4 November H,-1995
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aN.

The reactor is said to be critical when the neutron chain reaction is self-
sustaining and k,,, = 1.0.

Low Power Operation

The reactor is in the low-power operating condition when the reactor is
critical and the average neutron flux of the power range instrumentation
indicates less than or equal to 2% of rated power.

Eire Suppression Water System

A FIRE SUPPRESSION WATER SYSTEM shall consist of: a water source; pump(s);
and distribution piping with associated sectionalizing control or isolation
valves. Such valves shall include yard post indicating valves and the first
valve ahead of the water flow alarm device on each sprinkler, hose standpipe
or spray system riser.

Unit 1 - Amendment No. 157 15.1-5
Unit 2 - Amendment No. 161 Becember 8, 1994



o0. Dose Equivalent [-131

Dose Equivalent I[-131 shall be that concentration of [-131 (microcurie/gram)
which alone would produce the same thyroid dose as the quantity and isotopic
mixture of I-131, I1-132, I-133, 1-134, and I-135 actually present. The
thyroid dose conversion factors used for this calculation shall be those
lTisted in Table IIl of TID-14844, "Calculation of Distance Factors for Power
and Test Reactor Sites."”

pP. E - Average Disintegration Energy

E shall be the average (weighted in proportion to the concentration of each
radionuclide in the reactor coolant at the time of sampling) of the sum of
the average beta and gamma energies per disintegration (in MeV) for
isotopes, other than iodines, with half lives greater than 15 minutes,
making up at lTeast 95% of the total non-iodine activity in the coolant.

ch reload cycle
within these

Unit 1 - Amendment No. 15% 15.1-6
Unit 2 - Amendment No. 16} December 8 1994



15.2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS
15.2.1 SAFETY LIMIT, REACTOR CORE
Applicability:

Applies to the limiting combinations of thermal power, reactor coolant system
pressure, and coolant temperature, reactor coolant system flow, and F(al) during
operation.

Objective:

To maintain the integrity of the fuel cladding.
Specifications:

1. The-combination—of—thermal power—tevel—coolant—pressure, —and—coolant
temperature-—shatl-not—exceed-the—imits shown—in{figure—15-2.1 1 fop
batt——and-+igure15-2- 12 for-Unit2+—The safety—limit—is—exceeded—i§
the—point—defined-by—the combinationof—reactor—coolant system-
temperature—and—power—tevelits—at—any—time abovethe apprepriate
pressure—Hine- During power operation, the departure from nucleate
boiling ratio (DNBR) shall be maintained »1.17 for the WRB-1 DNB
correlation.

During power operation, the peak fuel centerline temperature shall be
maintained <5080¢F, decreasing by 58¢F per 10,000 MWD/MT'] of burnup.

Basis:
Hhe—restrictions—of-this—safety-—Himit-—prevent—overheating-of—the—fuel-andpos—
sthle—eladding—perforationwhich-would—result—in-thereleaseof fission—products
te—the reactorcoolant—Overheatingof the fuel-cladding—is-prevented-by
restricting—fuel-operation—to-within-the nucleate-boiling—regime where-the heat
transfer—coeffictentds—targe—andthe cladding surface—temperature—is—slightly
above-the-cootant saturation-temperature —

Operation—above—the—upper-boundary-of -the-nucleate-boilingregime could resuli—in
excess—eladding-temperature because—of the -onset -of departure—from—nucleate
boing-—(DNB)—and-—theresultant—sharp-reduction—in—heat—transfercoefficient—
BNB-—+5-not—a—directly-measurable parameter—during operation—and-therefore thermal
power—and-Reactor-Coolant temperature—and-pressure—have been—related-to-DNB-

Unit 1 - Amendment No. 342
Unit 2 - Amendment No. 146
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Basis:

The proper functioning of the Reactor Protection System and the Steam Generator
Safety Valves prevents violation of the reactor core safety limits.,

The fuel cladding must not sustain damage as a result of steady state operation,
normal operational transients or anticipated transients. The reactor core safety
Timits are established to preclude violation of the following fuel design
criteria:

a. There must be at least 9¢% probability at a 95% confidence level (the
95/95 DNC criteria) that the hot fuel rod in the core does not
experiince JNB; ind

b. The hot fuel pellet in the core must not experience centerline fuel
melting.

The Reactor Protection System setpoints are designed to prevent any anticipated
combination of transient conditions for Reactor Coolant System temperature,
pressure, flow rate, axial flux difference and thermal power level that would
result in a DMBR of less \han the DNBR 1imit. Automatic enforcement of these
reactor core safety limits is provided by the Reactor Protection System and Steam
Generator Safety Valves. The reactor core safety limits represent a design
requirement for establishing the Reactor Protection System setpoints,

An additional criterion is applied to the Overtemperature and Overpower Delta-T
setpoints of the Reactor Protection System to ensure that the Reactor Core Safety
Limits are not violated. The average enthalpy of the hot leg must be less than
or equal to the saturation enthalpy. This ensures that the Delta T used in these
Reactor Protection System setpoints is proportional to the thermal power.

Core exit quality must also be within the limits of the DNBR correlation used in
the sufety analysis.

The Reactor Core Safety Limits apply only during power operation because it is
the only time that the reactor is generating significant thermal power.

Automatic protection functions are required to be operable during power operation
to ensure cperation within the Reactor Core Safity Limits. The Steam Generator
Safety Valves o automatic protection actions serve to prevent RCS heat-up to the
Reactor Core Safety Limits conditions or to initiate a reactor trip which forces
the reactor into Hot Shutdown. Setpoints for the reactor trip functions are
epecified in 15.2.3.

Unit 1 - Amendment No. 15.2:1~
Unit 2 - Amendment No.
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(3) Low pressurizer pressure - 21865 psig for operation at 2250 psia
primary s)stem pressure
21790 psig for operation at 2000 psia
primary system pressure

(4) Overtemperature 1
al (i_—_-)
<al, (K, K (T () LS o o p')-F(al)))
A - —— ] -+ - - A
p . 1+,§ 145 \
where
AT, = indicated AT at rated power, °F
T = average temperature, °F
T «——573-9%(Ynit—1) specified in the COLR
T 570-0°F—{(Unit—2)
P = pressurizer pressure, psig

p! -—2235-psig specified in the COLR

K, «——+-30 specified in the COLR

K, -——0-0200 specified in the COLR

K, -——0-00079+ specified in the COLR

T, -—26-sec¢ specified in the COLR

T, -———3-see specified in the COLR

T, o 2-sec—for-Rosemont—or-equivatent—RID specified in the
COLR
e B e cFor Sectman or-eguivatent KiD

T, -~ 2sec—for-Rosemont—or—equivatent—RID specified in the
COLR
o Gesec for-Sestman- 96 equivatent RID

afd f (A1) ds-aneven function-of the tndicated difference between—top

specified in the COLR

Unit 1 - Amendment No. 156 15.2.3-2 Getoner 48,1954
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(5) Overpower
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where
AT, = indicated AT at rated power, °F
T = average temperature, °F
T «——5739%(Untt—1) specified in the COLR
b e BIO0 R R 1)
K, <——}-089-ofrated-power specified in the COLR
K, -———0-0262for—increasing—F specified in the COLR
-0 Ffor-decreasina—t
K, - 0-00423—For+—>-F- specified in the COLR
- ffor—F <+
T, -——10-see specified in the COLR
1,  e———2-sec—forRosemont—or—equivalent—RTD specified in the COLR
G e for Sostman-or -eqtiya ent RiD
T, ~————2—see—forRosemont—or—equivalent—RID specified in the COLR
6 -sec—for-Sostman-or-equivatent 1D

(6) Undervoltage - 275 percent of 1ormal vo!tage
(7) Indicated reactor coolant flow jer locp -
290 percent of normal indicated loop flow
(8) Reactor coolant pump motor breaker open
(a) Low frequency set point 255.0 HZ
(b) Low voltage set point 275 percent of normal voltage.




With normal axial power distribution, the reactor trip limit, with allowance for
errors'®, is always below the reactor core safety limits as—shown-en—Figure
152 t-for-Unit—tand-Figure15-2-1-2Fer-Unit—2. [f axial peaks are greater
than design, as indicated by the difference between top and bottom power range
nuclear detectors, the reactor trip limi( is automatically reduced® .

The overpower, overtemperature and pressurizer pressure system setpoints include
the effect of reduced system pressure operation (including the effects of fuel
densification). The setpoints will not exceed the core safety limits as—shown—in

Figure 1524 -tfor Unit |+ and Figure 152 1 2 fer Unit 2.

The ovarpower limit criteria is that core power be prevented from reaching a
value at which fuel pellet centerline melting would occur. The reactor is
prevented from reaching the overpower limit condition by action of the nuclear
overpower and overpower AT trips.

The high and lTow pressure reactor trips limit the pressure range in which reactor
operation is permitted. The high pressurizer pressure reactor trip setting is
lower than the set pressure for the safety valves (2485 psig) such that the
reactor is tripped before the safety valves actuate. The low pressurizer pres-
sure reactor trip trips the reactor in the unlikely event of a loss-of-coolant
accident' .

The lTow flow reactor trip protects the core against DNB in the event of either a
decreasing actual measured flow in the loops or a sudden loss of power to one or
both reactor coolant pumps. The setpoint specified is consistent with the value
used in the accident analysis®. The low loop flow signal is caused by a condi-
tion of less than 90 percent flow as measured by the loop flow instrumentation.
The loss of power signal is caused by the reactor coolant pump breaker opening

Unit 1 - Amendment No. 142 15.2.3-6 Getober 27, 1993
Unit 2 - Amendment No. 146



5-pem/F- The moderator temperature coefficient shall be within the limits
specified in the COLR.

32. DOuring an approach to criticality, at least one (1) count per second,
attributable to neutrons, shall register on a narrow range source range
nuclear instrument.

43. In no case shall the reactor be made critical (other than for the purpose of
Jow level physics tests) to the left of the reactor core criticality curve
presented in Figure 15.3.1-1.

54. The reactor shall be maintained subcritical by at least 1% 1%?
until normal water level is established in the pressurizer.

Basis:

During the early part of the fuel cycle, the moderator temperature coefficient is
calculated to be slightly positive at coolant temperatures below 70 percent of
rated thermal power.'”'® The moderator coefficient at low temperatures will be
most positive at the beginning of life of the fuel cycle, when the boron
concentration in the coolant is the greatest. Later in the life of the fuel
cycle, the boron concentrations in the coolant will be lower and the moderator
coefficients will be either less positive or will be negative. At all times, the
moderator coefficient is negative when 270 percent of rated thermal power.
Suitable physics measurements of moderator coefficient of reactivity will be made
as part of the startup program to verify analytic predictions.

Unit 1 - Amendment No. +2#
Unit 2 - Amendment No. 3% 15.3.1-17 May & 195}



G. QPERATIONAL LIMITATIONS

The following DNB related parameters shall be maintained within th imits
5D e COLR during Rated Power operation:

1. T,, shatl-be-maintained-  tow-5787%F.

2. Reactor Coolant System (RCS) pressurizer pressure.-shali-be-maintatned:

&Rttt 22205 psig-during -eperation at 2250 psia;-er
>1455 psig -during -operat tor at 2000 -psia.
B Ut 2+ ——>1955 psig-during-eperatitonat 2000-psias

3. Reactor Coolant System raw measured Total Flow Rate (See Basis).

a——UrH—1—>—181;800-gpm-Ynit—3
B——tnit—2->-1745000-gpmunit—2=

Basis:

The reactor coolant system total flow rates for Units 1 a

45 based on an assumed measurement uncertainty of 2.1 percent over thermal design
flow {178,000 gpm). {the revctor cootant system totat flow rate for Uatt 2-at
rated-power—+5 14,000 gpm—Fhis—is—based-on—an—assumed measurer ent—uncertatnty
ot - Li-percent—over—a—thermal-desigh—flow—of—170,400-gpm—However,—Unit—2—s

dha yied 16 support operation Wwith a reactor cootant system totat flow rate dimt
of 1 9,500 gpm. Hhis 15 based on ab ascemed meastrement wncertaraty of 2.1

dese %MHM%M}TG—}& The raw measured flow is
ba.ed upon the use of normalized elbow tap differential pressure which is
cal ‘brated against a precision flow calorimetric at the beginning of each cycle.

<+¥4—000—gpnrbut—z+69~600~gpn—-Un+%—e—sha+4—be—4+mv%ed—%o—s—QS%—ra%ed—p\uer—

Unit 1 - Amendment No. 165 15.3.1-19 Nevember /- 1995
Unit 2 - Amendment No. 169



15.3.3 EMERGENCY CORE COOLING SYSTEM, AUXILIARY COOLING SYSTEMS,
AIR RECIRCULATION FAN COOLERS, AND CONTAINMENT SPRAY

Applicablity:

Applies to the operating status of the Emergency Core Cooling System, Auxiliary
Cooling Systems, Air Recirculation Fan Coolers, and Containment Spray.

Objective:

To define those limiting conditions for operation that are necessary: (1) to
remove decay heat from the core in emergency or normal shutdown situations,

(2) to remove heat from containment in normal operating and emergency situations,
and (3) to remove airborne iodine from the containment atmosphere following a
postulated Design Basis Accident.

Specification:
A. Safety Injection and Residual Heat Removal Systems
1. A reactor shall not be made critical, except for low temperature

physics tests, unless the following conditions associated with that
reactor are met:

a. The refueling water tank contains not less than 275,000 gal. of
water with a boron concentration ef-at—teast—2000-ppm within
the limits specified in the COLR.

b. Each accumulator is pressurized to at least 700 psig and
contains at least 1100 ft’ but no more than 1136 ft’ of water
with a boron concentration ef-at—teast—2000—ppm within the
limits specified in the COLR. Neither accumulator may be
isolated.

Two safety injection pumps are operable.
Two residual heat removal pumps are operable.

e. Two residual heat exchangers are operable.

Unit 1 - Amendment No. 19
Unit 2 - Amendment No. 24 15.3.3-1 Becewber 1975



15.3.8

REFUEL ING

Applicability:

Applies to operating limitations during refueling operations.

Objective:
To ensure that no incident could occur during refueling operations that would
affect public health and safety.

SQEQ ifications:

During refueling operations:

1.

The equipment hatch shall be closed and the personnel locks shall be
capable of being closed. A temporary third door on the outside of the
personnel lock shall be in place whenever both doors in a personnel lock
are open (except for initial core loading).

Radiation levels in fuel handling areas, the containment and spent fuel
storage pool shall be monitored continuously.

Core subcritical neutron flux shall be continuously monitored by at least
two neutron monitors, each with continuous visual indication in the control
room and one with audible indication in the containment available whenever
core geometry is being changed. When core geometry is not being changed,
at least one neutron flux monitor shall be in service.

S ivast one residual heat removal loop shall be in operation. However, if
refueling operations are affected by \1e residual heat removal loop flow,
the operating residual heat removal loop may be removed from operation for
up to one hour per eight hour period.

During reactor vessel head removal and while loading and unloading fuel
from the reactor, a-minimum boron concentration ef-1800-ppm-shall-be
matntained in the primary coolant system shall be maintained within the
1imits specified in the COLR .

Direct commuiication between the control room and the operating floor of
the containme.t shall be available whenever changes in core geometry are
taking place.

Unit 1 - Amendment No. 96 15.3.8-1 September—3,—1985
Unit 2 - Amendment No. 160



15.3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS

Applicability

Applies to the operation of the control rods and to core power distribution
limits.

Objective

To insure (1) core subcriticality after a reactor trip, (2) a limit on potential
reactivity insertions from a hypothetical rod cluster control assembly (RCCA)
ejection, and (3) an acceptable core power distribution during power operation.

Specification
A. Bank rtion Lim
1. When-the—reactor—is—eritical—except—For-physics—tests—and-control—rod
exeretses —the-shutdown banks shall-be fubly withdrawn..  The shutdown
bank shall be within the limits specified in the COLR.
2. When—thereactoris—erttical;—the control banks—shatl-be -inserted—ne
further—than thetimits shown-bythe Hipes—on-Figure 15,3101~

Exceptions—to-the tnsertion-Himit—are permitted for phystes tests—and
controt—rod-exercises~ The control banks shall be within the limits

specified in the COLR.
3. The shutdown margin shall exceed-the-applicable-value—as—_ own—in
Frgure 153 40 2 under—att steady state-operating conditions—from
350 k- tofubl-power——An exceptionto-the stuck-RLCA component of the
} i rirttted—for-phystes—tests- be within
the limits specified in the COLR.
4 —txeept—for phystes—testsashutdown margin-of at teast 4w Akik—shatd
be-matrtatred-when—the reactor—coolont—temperature-ts—tess—than-
350 F
54. During any approach to criticality, except for physics tests, the
critical rod position shall not be lower than the insertion limit for
zero power. That is, if the control rods were withdrawn in normal
sequence with no other reactivity change, the reactor would not be
critical until the control banks were above the insertion limit.

e by w i bhd e awn s defined —as—a-bank -demand —position—equal— o—er—greater
thap—225 —steps.— —This —definition s —asphicable -to-—shutdown —1hd—contrelt
banks

Unit 1 - Amendment No. 5% 15.3.10-1 Auatst—26 1594
Unit 2 - Amendment No. 155



B. Power Distribution Limits
1. a. —ftxcept-during-low power phystes—tests —thehot channelfactors
defined—in-the—basismust—meet—the—following—timits+ The height
dependent heat flux hot channel factor (F,) and the nuclear
enthalpy rise hot channel factor (F",) shall be within the limits
specified in the COLR,

T O
«f;(-z-)g-.-(_—fl*-x_, for Ra0.5

eore-hetghttecation—of—+ -

b. Following a refueling shutdown prior to exceeding 90 percent of
rated power and at effective full power monthly intervals thereafter,
power distribution maps "'sing the moveable incore detector system
shall be made to confirm that the hot channel factor limits are
satisfied. The measured hot channel factors shall be increased in the
following way:

(1) The measurement of total peaking factor, F,“*°, shall be
ir reased by three percent to account for manufacturing
tolerances and further increased by five percent to account
for measurement error.

(2) The measurement of enthalpy rise hot channel factor,F),
shall be increased by four percent to account for
neasurement error.

¢. If a measured hot channel factor exceeds the full power limit of
Specification 15.3.10.B.1.a, the reactor power and power range

h gh setpoints shall be reduced until those limits are met. If
;ubsequent flux mapping cannot, within 24 hours, demonstrate that
the full power hot channel factor limits are met, the overpower

Unit 1 - Amendmcat No. 420 15.3.10-2 May-& .- 1989
Unit 2 - Amendment No. 123 November } 1989



and overtemperature AT trip setpoints shall be similarly reduced
and reactor power limited such that Specification 15.3.10.B.1.a
above is met.

2. a. The indicated axial flux difference (AFD) shall be maintained
within the atlewed-operational space-defined by Figure 153104
limits specified in the COLR except during physics tests. The
physics test exemption applies provided that the thermal power is
less than or equal to 85% of Rated Power and the limits of
Specification 15.3.10.B.1.a are satisfied. During suspension of
the specification, the thermal power shall be determined to be
less than or equal to 85% of rated thermal power at least once per
hour. In addition, the surveillance requirements of 15.3.10.B.1.b
shall be performed at least once per 12 hours.

b. If the indicated AFD deviates from the Fgure—35-3-10-4-FHimits
requirements of 15,3.10.B.2.a, the AFD shall be restcred to within
the Figure15-3-10-4—Hmits requirements of 15.3.10.B.2.a within
15 minutes. If this cannot be accomplished, then reactor power
shall be reduced until the AFD is within the envelope or the power
Tevel is less than 50 percent of Rated Power. Normally the rate
of power reduction is 15% per hour. Once AFD has been returned to
and maintained within the operating envelope, power level is no
longer restricted. If it is necessary to reduce power to 50%, the
Power Range Neutron Flux-High Trip Setpoints shall be reduced to
less than or equal to 55 percent within the next 4 hours.

¢. A power increase to a level greater than 50 percent of Rated Power
is contingent upon the indicated AFD being within the Fgure
15-3-40-4-Fimits requirements of 15.3.10.8.2.a.

d. Alarms shall normaliy be used to indicate non-conformance with the
flux difference requirements of 15.3.10.B.2.a and 15.3.10.8.2.b.
[f the alarms are totally out of service, the AFD shall be noted
and conformance with the 1imits assessed every hour for the first
24 hours, and half-hourly thereafter.

e. The indicated AFD shall be considered outside of its limits when

at least 2 operable excore channels are indicating the AFD to be
outside the limits.

Unit 1 - Amendment No. 86 May 241985
Unit 2 - Amendment No. 90 15.3.10-3 Betober 51984




The reactivity control concept is that reactivity changes accompanying
changes in reactor power are compensated by control rod motion. Reactivity
changes associated with xenon, samarium, fuel depletion and large changes in
reactor coolant temperature (operating temperature to cold shutdown) are
compensated by changes in the soluble boron concentration.

withdrawn—ts-defined—as—abank-demand-position—equal-to-or-greaterthan—225
steps— The shutdown bank insertion limits are given in the COLR. Evaluation
has shown that positioning control rods at 225 steps, or greater, has a
negligible effect on core power distributions and peaking factors. Due to
the low reactivity worth in this region of the core and the fact that, at 225
steps, control rods are only inserted one step into the active fuel region of
the core, positioning rods at this position or higher has minimal effect.
This position is varied, based on a predetermined schedule, in order to
minimize wear of the guide cards in the guide tubes of the RCCA’s,

The control rod insertion limits specified in the COLR provide for achieving
hot shutdown by reactor trip at any time and assume the highest worth control
rod remains fully withdrawn. A 10% margin in reactivity worth of the control
rods is included to assure meeting the assumptions used in the accident
analysis. So a reactor trip occurring during power operation will put the
reactor into the hot shutdown condition. In addition, the insertion limits
provide a limit on the maximum inserted rod worth in the unlikely event of a
hypothetical rod ejection and provide for acceptable nuclear peaking factors.
The specified control rod insertion limits take into account the effects of
fuel densification. The rods are withdrawn in the sequence of A, B, C, D

with overlap between banks. The overlap between successive control banks is
provided to compensate for the low differential rod worth near the top and
bottom of the core.

When the insertion limits specified in the COLR are observed and-the-centrol—rod
banks—are—above—the—soltd-tines—<shown-on+igure—+45-3-10-1, the shutdown
requirement is met. The maximum shutdown margin requirement occurs at end of
core life and is based on the value used in analysis of the hypothetical steam
break accident.

Unit 1 - Amendment No. 154 15.3.10-8 August—2e,—1994
Unit 2 - Amendmaent No. 155




Figure 15-3-10-2 As shown in the COLR, shews the shutdown margin is equivalent
to 2.77% reactivity at end-of-1ife with respect to an uncontrolled cooldown.
A1l other accident analyses assume 1% or greater reactivity shutdown margin.
Shutdown margin calculations include the effects of axial power distribution.
One may assume no change in core poisoning due to xenon, samarium or soluble
boron.

Power Distribution

Design criteria have been chosen which are consistent with the fuel integrity
analyses. These relate to fission gas release, pellet temperature and cladding
mechanical properties. Also the minimum DNBR in the core must not be less than
the 1imit DNBR in normal operation or in short-term transients.

In addition to the above, the peak linear power density must not exceed the
1imiting kw/ft values which result from the large break loss-of-coolant accident
analysis based upon the ECCS acceptance criteria limit of 2200°F. This is
required to meet the initial conditions assumed for loss-of-coolant accident.

To aid in specifying the l1imits on power distribution, the following hot channel
factors are defined:

Fo(Z), Height Dependent Heat Flux Hot Channel Factor, is defined as the
Tocal heat flux on the surface of a fuel rod at core elevation Z divided by
the average fuel rod heat flux, allowing for manufacturing tolerances on
fuel pellets and rods. Imposed limits pertain to the maximum F,(Z) in the
core.

Fs» Engineering Heat Flux Hot Channel Factor, is defined as the allowance
on heat flux required for manufacturing tolerances. The engineering factor
allows for local variations in enrichment, pellet density and diameter,
surface area of the fuel rod and eccentricity of the gap between pellet and
clad. Combined statistically, the net effect is a factor of 1.03 to be
applied to fuel rod surface heat flux.

Unit 1 - Amendment No. 86 15.3.10-9 May 22, 1585
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i Nuclear Enthalpy Rise Hot Channel Factor, is defined as the ratio of

the integral of lTinear power along a fuel rod to the average fuel rod
power. Imposed limits pertain to the maximum F!, in the core, that is the
fuel rod with the highest integrated power. It should be noted that F), is
based on an integral and is used as such in the DNB calculations. Local
heat flux is obtained by using hot channel and adjacent channel explicit
power shapes which take into account variations in horizontal (x-y) power
shapes throughout the core. Thus, the norizontal power shape at the point
of maximum heat flux is not necessarily directly related to F,.

For normal operation, it is not necessary to measure these quantities. Instead
it has been determined that, provided the following conditions are observed, the
hot channel factor Timits will be met:

.

Control rods in a single bank move together with nc individual rod
insertion differing by more than 24 steps from the bank demand position,
when the bank demand position is between 30 steps and 215 steps. A
misalignment of 36 steps is allowed when the bank position is less than or
equal to 30 steps, or, when the bank position is greater than or equal to
215 steps, due to the small worth and consequential effects of an
individual rod misalignment.

Control rod banks are sequenced with overlapping banks as described in

The full-length control bank insertion limits are not violated.

Axial power distribution control procedures, which are given in terms of
flux difference control and control bank insertion limits, are observed.
Flux difference refers to the difference in signals between the top and
bottom halves of two-section excore neutron detectors. The flux difference
is a measure of the axial offset which is defined as the difference in
normalized power between the top and bottom halves of the core.

The permitted relaxation of FY, allows radial power shape changes with rod
insertion to the insertion limits. It has been determined that provided the
above conditions 1 through 4 are observed, these hot channel factor limits are

met.

Hr-Speetfication 153108 14a+ —tsarbitrarily Himited for p <05

(eecopt for low power physies testoy

Unit 1 -~ Amendment No. 15} 15.3.10-10 August 46,1594
Unit 2 - Amendment No. 158



An upper bound envelope ef—2-50-times—the-normatized-peaking-factor—axiat
dependence-of—Figure—15-3-10-3 (specified in the COLR) consistent with the
Technical Specifications on power distribution control as given in Section
15.3.10 was used in the Targe and small break LOCA analyses. The envelope was
determined based on allowable power density distributions at full power
restricted to axial flux difference (A1) values consistent with those in
Specification 15.3.10.B.2. The results of the analyses based on this upper bound
envelope indicate a peak clad temperature of less than the 2200°F limit. When an
F, measurement is taken, both experimental error and manufacturing tolerance must
be allowed for. Five percent is the appropriate allowance for a full core map
taken with the moveable incore detector flux mapping system and three percent is
the appropriate allowance for manufacturing tolerance. In the design limit of
F'., there is eight percent allowance for uncertainties which means that normal
operation of the core is expected to result in a design Fl.< 1.70/1.08. The logic
behind the larger uncertainty in this case is that (a) normal perturbations in
the radial power shape (i.e., rod misalignment) affect Fl,, in most cases without
necessarily affecting F,, (b) while the operator has a direct influence on F,
through movement of rods, and can limit it to the desired value, he has no direct
control over F., and (c) an error in the predictions for radial power shape which
may be detected during startup physics tests can be compensated for in F, by
tighter axial control; but compensation for F), is less readily available. When a
measurement of F), is taken, experimental error must be allowed for and four
percent is the appropriate allowance for a full core map taken with the moveable
incore detector flux mapping system.

Measurements of the hot channel factors are required as part of startup physics
tests, at least each full power month operation, and whenever abnormal power
distribution conditions require a reduction of core power to a level based upon
measured hot channel factors. The incore map taken following initial loading
provides confirmation of the basic nuclear design bases including proper fuel
loading patterns. The periodic monthly incore mappirj provides additional
assurance that the nuclear design bases remain inviolate and identify operational

Unit 1 - Amendment No. 420 15.3.10-11 May—8,—1989
Unit 2 - Amendment No. 123 November 1, 1985
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m

COLR Parameter NRC Approved Methodology
Section
2.3 Shutdown Margin WCAP-9273-NP-A, "Westinghouse Reload
Safety Evaluation Methodology," July 1985
2.2 Moderator Temperature Coefficient | WCAP-9273-NP-A, "Westinghouse Reload
Safety Evaluation Methodology," July 1985
23 Shutdown Bank Insertion Limit WCAP-9273-NP-A, "Westinghouse Reload
Safety Evaluation Methodology," July 1985 |
2.4 Control Bank Insertion Limits WCAP-9273-NP-A, “"Westinghouse Reload
Safety Evaluation Methodology," July 1985
2.5 Height Dependent Heat Flux Hot WCAP-9273-NP-A, 'ﬂestigggouso Reload
Channel Factor (F,) and Nuclear Safety Evaluation Methodology,” July 1985
Entbatpy Rise Hot Channel Factor
(F".) Thadani to Johnson, "Acceptance for
Reference of Licensing Topical Report.
WCAP-10924, ‘wostinggnusc Large Break
LOCA Best Estimate Methodology,' Addendum
4, ‘Model Revision',"February 1991
2.6 Axial Flux Difference WCAP-9273-NP-A, 'Uestinghonse Reload
Safety Evaluation Methodology," July 1985
2.7 | Overtemperature AT Setpoint HCAP'9273‘NP~A. "Westinghouse Reload
Safety Evaluation Methodolg 1985
2.8 Overpower AT Setpoint WCAP-9273-NP-A, "Westinghouse Rn'load
Safety Evaluation Methodology," July 1985
2.9 | RCS Pressure, Temperature, and WCAP-9273-NP-A, "Westinghouse Reload
Flow Departure From Nucleate Safety Evaluation Methodology," July 1985
Boiling (DNB) Limits
WCAP-11397-P-A, "Revised Therma) Design
Procedure,* April 1989
2.10 | Accumulator Boron Concentration WCAP-9273-NP-A, "Westinghouse Reload
Safety Evaluation Hethoggiogz,“ July 1985
2.11 | Refueling Water Storage Tank NCAP-3273-NP-A, "Westinghouse Reload
(RWST) Boron Concentration Safety Evaluation Methodology," July 1985
2.12 | Refueling Boron Concentration WCAP-9273-NP-A,

Unit 1 - Amendment No.

Unit 2 - Amendment No.

"Westinghouse Reload

Safetz Evaluatton Hetbodolggz" Jul; 1985
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3. The core operating limits shall be determined such that all
applicable limits (e.g., fuel thermal mechanical limits, core
thermal hydraulic limits, emergency core cooling system limits,
nuclear limits such as shutdown margin, transient analysis limits,
and accident analysis limits) of the safety analysis are met.

4. The COLR, including any mid-cycle revisions or supplements, shall
be provided to the NRC upon issuance for each reload cycle.

15.6.9.2 Unique Reporting Requirements

A. Integrated Leak Rate Test
Each integrated leak test shall be the subject of a summary
technical report, including results of the local leak rate tests
and isolation valve leak rate tests since the last report. The
report shall include analysis and interpretations of the results
which demonstrate compliance with specified leak rate limits.

B. ison moval F F
Plans for removal of any poison assemblies from the spent fuel
storage racks shall be reported and described at least 14 days
prior to the planned activity. Such report shall describe neutron
attenuation testing for any replacement poison assemblies, if
applicable, to confirm the presence of boron material.

C. Overpressure Mitigating System Operation
In the event the overpressure mitigating system (power operated
relief valves in the low temperature overpressure protection mode)
or residual heat removal system relief valves are operated to
relieve a pressure transient which, by licensee’s evaluation,
could have resulted in an overpressurization incident had the
system not been operable, a special report shall be prepared and
submitted to the Commission within 30 days. The report shall
describe the circumstances initiating the transient, the effect of
the system on the transient and any corrective action necessary to
prevent recurrence.

Unit 1 - Amendment No. 424 15.6.9-4 Aspeprts t-24 1589
Unit 2 - Amendment No. 127
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Point Beach Nuclear Plant

Core Operating Limits Report

1.0 CORE OPERATING LIMITS REPORT

This Core Operating Limits Report (COLR) for oint Beach Nuclear Plant has been prepared in
accordance with the requirements of Technical * pecification (TS) 15.6 9.1.D.

A cross-reference between the COLR sections ad the PBNP Technical Specifications affected by
this report is given below:

COLR Section

2.1
&
23
24
25

2.6
2.7
28
29

2.10
211

2.12

Figure 1
Figure 2
Figure 3
Figure 4

PBNP TS

153.10.A3
153.1.F.1
153.10A1
153.10A2
153.10B.1a

153.10B2a
15.2.3.1.B(4)
15.2.3.1.B(5)
153.1.G

1533 A1b
1533A1a

15385

Figure 15.3.10-2
Figure 15.3.10-1
Figure 15.3.10-3
Figure 153.10-4

L :scription

S utdown Margin

M >derator Temperature Coefficient

S wtdown Bank Insertion Limit

C ontrol Bank Insertion Limits

Height Dependent Heat Flux Hot Channel Factor (Fg)
and Nuclear Enthalpy Rise Hot Channel Factor (F" )
Axial Flux Difference

Overtemperature AT Setpoint

Overpower AT Setpoint

RCS Pressure, Temperature, and Flow Departure
From Nucleate Boiling (DNB) Limits

Accumulator Boron Concentration

Refueling Water Storage Tank (RWST) Boron
Concentration

Refueling Boron Concentration

Required Shutdown Margin

Control Bank Insertion Limits

Hot Channel Factor Normalized Operating Envelope
Flux Difference Operating Envelope

Unit 1, Cycle 23
Unit 2, Cycle 22

3 ' SAMPLE



Point Beach Nuclear Plant Core Operating Limits Report

2.0 OPERATING LIMITS

The cycle-specific parameter limits for the specifications listed in Section 1.0 are presented in the
following subsections. These limits have been developed using the NRC approved methodologies
specified in Technical Specification 15.6 9.1 D.

2.1 Shutdown Margin (TS 15.3.10.A.3)

211 The shutdown margin shali exceed the applicable value as shown in Figure |
under all steady-state operating conditions from 350'F to full power. An
exception to the stuck RCCA component of the shutdown margin
requirement is permitted for physics tests.

2.1.2  Except for physics tests, a shutdown margin of at least 1% Ak/k shall be
maintained when the reactor coolant temperature is less than 35 F

2.2 Moderator Temperature Coefficient (TS 15.3.1.F.1)

221 Except durmg low-power physics tests, the reactor shall not be made critical
when the moderator temperature coefficient is more positive than 5 pcm/ F.

222  Reactor power shall not exceed 70 percent of Rated Power if the moderator
temper iture coefficient is positive.

2.3  Shutdown Bank Insertion Limit (TS 15.3.10.A.1)

23.1 When the reactor is critical, except for physics tests and control rod
exercises, the shutdown banks shall be fully withdrawn Fully withdrawn is
defined as a bank demand position equal to or greater than 225 steps.

2.4 Control Bank Insertion Limits (TS 15.3.10.A.2)

241 When the reactor is critical, the control banks shall be inserted no further
than the limits shown by the lines on Figure 2. Exceptions to the insertion
limit are permitted for physics tests and control rod exercises. Fully
withdrawn is defined as a bank demand position equal to or greater than 225
steps

Unit 1, Cycle 23 4 SAMPLE

Unit 2, Cycle 22



Point Beach Nuclear Plant Core Operating Limits Report

2.5 Height Dependent Heat Flux Hot Channel Factor (Fy) and Nuclear Enthalpy
Rise Hot Channel Factor (F" ) (TS 15.3.10.B.1.a)

25.1 Except during low power physics tests, the Height Dependent Heat Flux
Hot Channel Factor must meet the following limits:

ro2)< 229 k() for P>0.5

Fo[Z) <5.00xK(Z) for P<0.5

where: P is the fraction of full power at which the core is operating,
K(Z) is the function in Figure 3, and
Z is the core height location of F.

252  Except during low nower physics tests, the Nuclear Enthalpy Rise Hot
Channel Factor must meet the following limit:

Fy, <1.70x[1+0.3(1-P)]

where: P is the fraction of full power at which the core is operating.

2.6 Axial Flux Difference (TS 15.3.10.B.2.a)

26,1  The indicated axial flux difference shall be maintained within the allowed
operational space defined by _ure 4 except during physics tests.

Unit 1, Cycle 23 5 SAMPLE
Unit 2, Cycle 22



Point Beach Nuclear Plant Core Operating Limits Report

2.7  Overtemperature AT Setpoint (TS 15.2.3.1.B(4))

Overtemperature AT setpoint parameter values:

T < $739°F (Unit 1)
< 570.0°F (Unit 2)

4 = 2235 psig

Ky < 1.30

Kz - 0.0200

K - 0.000791

T ue 25 sec

T2 - 3 sec

2 = 2 sec for Rosemont or equivalent RTD
= 0 sec¢ for Sostman or equivalent RTD

T 2 sec for Rosemont or equivalent RTD

i

0 sec for Sostman or equivalent RTD

f{AI) is an even function of the indicated difference between top and bottom detectors
of the power-range nuclear ion chambers; with gains to be selected based on
measured instrument response during plant startup tests, where q, and qs are the
percent power in the top and bottom halves of the core respectively, and ¢, + qp is
total core power in percent of rated power, such that:
(a) for q. - qo within -17, +5 percent, f{AI) = 0.
(b)  for each percent that the magnitude of g - q, exceeds +5 percent, the
AT trip setpoint shall be automatically reduced by an equivalent of 2.0
percent of rated power for Unit 1, or by an equivalent of 3.1 percent of
rated power for Unit 2.
(c) for each percent that the magnitude of q - q» exceeds -17 percent, the
AT trip setpoint shall be antomatically reduced by an equivalent of 2.0
percent of rated power.

Unit 1, Cycle 23 6 SAMPLE
Unit 2, Cycle 22




Point Beach Nuclear Plant Core Operating Limits Report

2.8  Overpower AT Setpoint (TS 15.2.3.1.B(5))

Overpower AT setpoint parameter values:

Tl

Ts
T3

T4

HiIA A TA

i

573.9°F (Unit 1)

5§70.0'F (Unit 2)

1.089 of rated power

0.0262 for increasing T

0.0 for decreasing T

000123 forT2T

00forT<T

10 sec

2 sec for Rosemont or equivalent RTD
0 sec for Sostman or equivalent RTD
2 sec for Rosemont or equivalent RTD
0 sec for Sostman or equivalent RTD

2.9 RCS Pressure, Temperature, and Flow Departure From Nucleate Boiliug (DNB)
Limits (TS 15.3.1.G)

29.1

2.9.2

293

T g shall be maintau « » helow 578°F
Reactor Coolant Systom (RCS) pressurizer pressure shail be maintained:

a  Unitl: > 1955 psig during operation at 2000 psia.
b. Unit2: 2 1955 psig during operation at 2000 psia.

Reactor Coolant System raw measured Total Flow Rate shall be maintained

a Unitl: > 181,800 gpm
b Unit2 = 174,000 gpm

The RCS flow rate limit for Unit 2 at rated power is 174,000 gpm
However, Unit 2 is analyzed to support operation with a reactor coolant
system total flow rate limit of 169,500 gpm. This is based on an assumed
measurement uncertainty of 2.1 percent over a thermal design flow of
166,000 gpm. If the Unit 2 RCS raw measured total flow rate is less than
174,000 gpm but greater than or equal to 169,500 gpm, operation is limited
to less than or equal to 98% rated power.

2.10 Accumulator Boron Concentration (TS 15.3.3.A.1.b)

2.10.1

The accumulator boron concentration shall be at least 2000 ppm.

Unit 1, Cycle 23
Unit 2, Cycle 22
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2.11 Refuuing Water Storage Tank (RWST) Boron Concentration (TS 15.3.3.A.1.a)

2.11.1  The refueling water storage tank boron concentration shall be at least 2000
ppm.

2.12 Refueling Boron Concentration (TS 15.3.8.5)

2.12.1 During reactor vessel head removal and while loading and unloading fuel
from the reactor, a minimum boron concentration of 1800 ppm shall be
maintained in the primary coolant system.

Unit 1, Cycle 23 8 SAMPLE
Unit 2, Cycle 22
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Figure 1: Required Shutdown Margin
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Figure 2. Control Bank Insertion Limits
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Figure 3. Hot Channel Factor Normalized Operating Envelope
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Table 1. NRC Approved Methodologies for COLR Parameters

COLR Parameter NRC Approved Methodology
Section
2.1 Shutdown Margin WCAP-9273-NP-A, “Westinghouse Reload
Safety Evaluation Methodology,” July 1985
22 | Mo rator Temperature Coefficient WCAP-9273-NP-A, “Westinghouse Reload
Safety Evaluation Methodology,” July 1985
23 Shutdow. Bank Insertion Limit WCAP-9273-NP-A, “Westinghouse Reload
Safety Evaluation Methodology,” July 1985
24 Control Bank Insertion Limits WCAP-9273-NP-A, “Westinghouse Reload
Safety Evaluation Methodology,” July 1985
25 Height Dependent Heat Flux Hot WCAP-9273-NP-A, “Westinghouse Reload
Channel Factor (F,) and Nuclear Safety Evaluation Methodology,” July 1985
Enthalpy Rise Hot Channel Factor (F" y)
Thadani to Johnson, “Acceptance for
Reference of Licensing Topical Report,
WCAP-10924, ‘Westinghouse Large Break
LOCA Best Estimate Methodology,’
Addendum 4, ‘Model Revisions’,” February
1991
24 " "l Flux Difference WCAP-9273-NP-A, “Westinghouse Reload
Safety Evaluation Methodology,” July 1985
27 | Overtemperature AT Setpoint WCAP-9273-NP-A, “Westinghouse Reload
Safety Evaluation Methodology,” July 1985
28 | Overpower AT Setpoint WCAP-9273-NP-A, “Westinghouse Reload
Safety Evaluation Methodology,” July 1985
29 RCS Pressure, Temperature, and Flow WCAP-9273-NP-A, “Westinghouse Reload
Departure From Nucleate Boiling Safety Evaluation Methodology,” July 1985
(DNB) Limits
WCAP-11397-P-A, “Revised Thermal
Design Procedure,” April 1989
2.10 | Accumulator Boron Concentration WCAP-9273-NP-A, “Westinghouse Reload
Safety Evaluation Methodology,” July 1985
211 | Refueling Water Storage Tank (RWST) | WCAP-9273-NP-A, “Westinghou.." Reload
Boron Concentration Safety Evaluation Methodology,” July 1985
2.12 | Refueling Boron Concentration WCAP-9273-NP-A, “Westinghouse Reinad

Safety Evaluation Methodology,” July 1955
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