2. SAFETY LIMITS AND LIMITING SAFETY SYSTEM 3ETTINGS

2.1 SAFETY LIMITS, REACTOR CORE

Applicability

Applies to reactor thermal power, reactor power imbalance, reactor coolant
system pressure, coolant temperature, and coolant flow when the reactor is
critical.

Objective
To maintain the integrity of the fuel cladding.

Specification

2.1.1 The maximum local fuel pin centerline temperature shall be
S 5080 - (6.5 x 107" x (Burnup, MWD/MTU)°F) for TACOZ applications
and <4642 - (5.8 x 10" x (Burnup, MWD/MTU)°F for TACO3 applications.
Operation within this limit is ensured by compliance with the Axial
Power Imbalance protective limits preserved by Table 2.3-1 “Reactor
Protection System Trip Setting Limits,” as specified in the COLR.

-4 IR The departure from nucleate boiling ratio shall be maintained
greater than the limits of 1.3 for the BAW-2 correlation and
1.18 for the BWC correlation. Operation within this limit is
ensured by compliance with Specification 2.1.3 and with the
Axial Power Imbalance protective limits preserved by Table 2.3-1
“Reactor Protection System Trip Setting Limits,” as specified in
the COLR.

b B Reactor Coolant System (RCS) core outlet temperature and pressure
shall be maintained above and to the left of the Safety Limit
shown in Figure 2.1-1.

Bases

To maintain the integrity of the fuel cladding and to prevent fission
product release, it is necessary to prevent overheating of the cladding
under normal operating conditions., This is accomplished by operating
within the nucleate boiling regime cof heat transfer, wherein the heat
transfer coefficient is large enough so that the clad surface temperature
is only slightly greater than the coolant temperature. The upper boundary
of the nucleate boiling regime is termed departure from nucleate boiling
(DNB). At this point there is a sharp reduction of the heat transfer
coefficient, which could result in high cladding temperatures and the
possibility of cladding failure. Although DNB is not an observable
parameter during reactor operation, the observable parameters of neutron
power, reactor coolant flow, temperature, and pressure can be related to
DNB through the use of a critical heat flux (CHF) correlation. The
BAW-2(1) and BWC(2) correlations have been developed to predict DNB and the
location of DNB for axially uniform and non-uniform heat flux
distributions. The BAW-2 correlation applies to Mark~-B fuel and the BWC
correlation applies to Mark-BZ fuel. The local DNB ratio (DNBR), defined
as the ratio of the heat flux that would cause DNB at a particular core
location to the actual heat flux, is indicative of the margin to DNB. The
minimum value of the DNBR, during steady-state operation, normal
operational transients, and anticipated transients is limited to 1.30
(BAW-2) and 1.18 (BWC).
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A DNBR of 1.30 (BAW-2) or 1.18 (BWC) corresponds to a 95 percent
probability at a 95 percent confidence level that DNB will not occur; this
is considered a conservative margin to DNB for all operating conaitions.
The difference between the actual core outlet pressure and the indicated
reactor coolant system pressure for the allowable RC pump combination has
been considered in determining the core protection safety limits.

The curve presented in Figure 2.1-1 represents the conditions at which the
DNBR is greater than or equal to the minimum allowable DNBR for the
limiting combination of thermal power and number of operating reactor
coolant pumps. This curve is based on the following nuclear power peaking
factors (3) with potential fuel densification effects:

. - ; N =
rg-z.aa. FM = 1.71; FY = 1.65.
The Axial Power Imbalance Protective Limits in the COLR are based on the
more restrictive of twe thermal limits and include the effects of potential
fuel densification:

1. The DNBR limit produced by a nuclear power peaking factor of F§
= 2.83 or the combination of the radial peak, axial peak and
position of the axial peak that yields no less than the DNBR
limit.

2. The combination of radial and axial peak that prevents central
fuel melting at the hot spot as given in the COLR.

Power peaking is not a directly observable guantity and therefore limits
have been established on the basis of the reactor power imbalance produced
by the power peaking.

The flow rates for curves 1, 2, and 3 of Figure 2.1-3 correspond to the
expected minimum flow rates with four pumps, three pumps, and one pump in
each loop, respectively.

The curve of Figure 2.1-1 is the most restrictive of all possible reactor
coolant pump maximum thermal power combinations shown in Figure 2.1-3. The
curves of Figure 2.1-3 represent the conditions at which the DNBR limit is
predicted at the maximum possible thermal power for the number of reactor
coolant pumps in operation. If the actual pressure/temperature point is
below and to the right of the pressure/temperature line the Safety Limit is
exceeded. The local quality at the point of minimum DNBR is less than 22
percent (BAW-2) (1) or 26 percent (BWC) (2).
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2.3 LIMITING SAFETY SYSTEM SETTINGS, PROTECTIVE INSTRUMENTATION

Applicability

Applies to instruments monitoring reactor power, reactor power imbalance,
reactor coolant system pressure, reactor coolant outlet temperature, flow,
number of pumps in operation, and high reactor building pressure.

Objective

To provide automatic protection action to prevent any combination of
process variables from exceeding a safety limit.

Specification

2y 31 The reactor protection system trip setting limits and the
permissible bypasses for the instrument channels shall be as stated
in Table 2.3-1 cnd the Protection System Maximum Allowable Setpoints
for Axial Power Imbalance as given in the COLR.

Bases

The reactor protection system consists of four instrument channels to
monitor each of several selected plant conditions which will cause a
reactor trip if any one of these conditions deviates from a pre-selected
operating range to the degree that a safety limit may be reached.

The trip setting limits for protection system instrumentation are listed in
Table 2.3-1. The safety analysis has been based upon these protection
system instrumentation trip setpoints plus calibration and instrumentation
errors.

Nuclear Overpower

A reactor trip at high power level (neutron flux) is provided to prevent
damage to the fuel cladding from reactivity excursions too rapid to be
detected by pressure and temperature measurements.

During normal plant operation with all reactor coolant pumps operating,
reactor trip is initiated when the reactor power level reaches 104.5
percent of rated power. Adding to this the possible variation in trip
setpoints due to calibration and instrument errors, the maximum actual
power at which a trip would be actuated could be 112%, which is the value
used in the safety analysis.

A. Overpower Trip Based on Flow and Imbalance

The power level trip set point produced by the reactor coclant
system flow is based on a power-to-flow ratio which has been
established to accommodate the most severe thermal transient
considered in the design, the loss-of-coolant-flow accident from
high power. Analysis has demonstrated that the specified
power-to-flow ratio is adequate to prevent a DNBR of less than 1.30
(BAW-2) or 1.18 (BWC) should a low flow condition exist due to any
electrical malfunction,
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The power level trip setpoint produced by the power-to-flow ratio
provides both high power level and low flow protection in the event
the reactor power level increases cor the reactor coolant flow rate
decreases. The power level trip setpoint produced by the
power-to-flow ratio provides overpower DNB protection for all modes
of pump operation. For every flow rate there is a maximum
permissible power level, and for every power level there is a
minimum permissible low flow rate.

The flux/flow ratios account for the maximum calibration and
instrumentation errors and the maximum variation from the average
value of the RC flow signal in such a manner that the reactor
protective system receives a conservative indication of the RC
flow.

No penalty in reactor coolant flow through the core was taken for
an open core vent valve because of the core vent valve surveillance
program during each refueling outage. For safety analysis
calculations the maximum calibration and instrumentation errors for
the power level were used.

The power-imbalance boundaries are established in order to prevent
reactor thermal limits from being exceeded. These thermal limits

are either power peaking kw/ft limits or DNBR limits. The reactor
power imbalance (power in top half of core minus power in the

bottom half of core) reduces the power level trip produced by the
power-to-flow ratio so that the boundaries of the Protection System
Maximum Allowable Setpoints for Axial Power Imbalance in the COLR are
produced. The power-to-flow ratio reduces the power level trip
associated reactor power-to-reactor power imbalance boundaries by

the value specified in the COLR for a 1 percent flow reduction.

Pump Monitors

In conjunction with the power imbalance/flow trip, the pump
menitors prevent the minimum core DNBR from decreasing below
1.30 (BAW-2) or 1.18 (BWC) by tripping the reactor due to the
loss of reactor coolant
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Nuclear power, % of
rated, max

Noclear Power based on
flow!®P) and imbalance,
% of rated, max

Nuclear Power based on
pump monitors, % of
rated, max!C}

High RC system
pressure, psig, max

Low RC system
pressure, psig. min

Variable low RC
system pressure,
psig, min

RC temp, F, max

High reactor building
pressure, psig, max

Reactor Protection System Trip Setting Limits

Table 2.3-1

Four Reactor Coolant Pumps

Three Reactor Coolant Pumps

One Reactor Coolant Pump
Operating in Each Loop!®)

Operating (Nominal Operating (Nominal (Nominal Operating Shutdown

Operating Power - 100%) Operating Power, 75%) Power, 49%) Bypass
104.9 104.9 104.9 5.0lal
Protection System Maximum Protection System Maximum Protection System Maximum Bypassed
Allowable Setpoints for Allowable Setpoints for Allowable Setpecints for
Axial Power Imbalance Axial Power Imbalance Axial Power Imbalance
envelope in COLR envelope in COLR envelope in COLR
NA NA 55 Hypassed
2355 2355 2355 17201a)
1800 1800 1800 Bypassed
13.89 Tgyu-6766 (D) 13.89 Tyup-6766 (D) 13.89 Ty, -6766 D) Bypassed
618 €18 618 618
4(18.7 psia) 4(18.7 psia) 4(18.7 psia) 4(18.7

psia)

(a) Automatically set when other segments of the RPS (as specified) are bypassed.

(b) Reactor coolant system flow, %

() The pump monitors also produce a trip on (aj loss of two RC pumps in one RC loop, and (b} loss of one or two RC pumps
during two-pump operation.

(djr is in degrees Fahrenheit (F}.
out

(@) gperation with one Reacter Coclant Pump operating in each loop is limited to 24 hrs. with the reactor critical.
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3.1 REACTOR COOLANT SYSTEM

Applicability

Applies to the operating status of the reactor coolant system.

Objective

Te specify those limiting conditions for operation of the reactor coolant
system which must be met to ensure safe reactor operations,

- T 8% ¢ Operational Components

Specification

3.143:1 Reactor Coolant Pumps

A. Pump combinations permissible for given power levels shall
be as shown in Table 2.3-1. Operation with one Reactor
Coolant Pump operating in each loop is limited to 24 hours
with the reactor critical.

B. The boron concentration in the reactor coolant system shall
not be reduced unless at least one reactor coolant pump or
one decay heat removal pump is circulating reactor coolant.
With no reactor coolant pumps or decay heat removal pumps
running, immediately suspend all operations involving a
reduction of boron concentration in the reactor coolant
system.

< O S B Steam Generator

A. Two steam generators shall be operable whenever the
reactor coolant average temperaturs is above 280°F.

3.13.1.3 Pressurizer Safety Valves

A. Both pressurizer code safety valves shall be
operable when the reactor is critical., With one
pressurizer code safety valve inoperable, either restore
the valve to operable status within 15 minutes or be in HOT
SHUTDOWN within 12 hours.

B. When the reactor is subcritical, at least one
pressurizer code safety valve shall be operable if all
reactor coolant system openings are closed, except for
hydrostatic tests in accordance with ASME Boiler and
Pressure Vessel Code, Section III. The provisions of
Specification 3.0.3 are not applicable.

3:331:4 Reactor Internals Vent Valves
The structural integrity and operability of the reactor
internals vent valves shall be maintained at a level ccrnsistent
with the acceptance criteria in Specification 4.1. The
provisions of Specification 3.0.3 are not applicable.

3:1.%.5 Reactor Coolant Loops

A, With the reactor coclant average temperature above 280°F,
the reactor coclant loops listed below shall be operable:

Amendment No. 2%,56,8%,393% 16






3.5.2 © Control Rod Group and Power Distribution Limits

Applicability

This specification applies to power distribution and operation of control
rods during power operation

Objective

To assure an acceptable core power distribution during power operation, to
set a limit on potential reactivity insertion from a hypothetical centrol
rod ejection, and to assure core subcriticality after a reactor trip.

Specification

338,18 The available shutdown margin shall be greater than or equal
to that s ecified in the COLR with the highest worth control
rod ful'y withdrawn. With the shutdown margin less than that
required, immediately initiate and contiunue boration injection
until the required shutdown margin is restored.

83:9x

r
r

Operation with inoperable rods:

1: Operation with more than one inoperable rod, as defined in
Specification 4.7.1 and 4.7.2.3, in the safety or
ragulating rod groups shall not be permitted.

R If a control rod in the regulating or safety rod groups is
declared inoperable in the withdrawn position as defined
in Specification 4.7.1.1 and 4.7.1.3, an evaluation shall
be initiated immediately to verify the existence of an
available shutdown margin greater than or equal to that
specified in the COLR. Boration may be initiated either
to the worth of the inoperable rod or until the regulating
and transient rod groups are withdrawn to the limits of
Specification 3.5.2.5.3, whichever occurs first.
Simultaneously a program of exercising the remaining
regulating and safety rods shall be initiated to verify
operability.

i If within one (1) hour of determination of an inoperable rod
as defined in Specification 4.7.1, it is not determined
that an available shutdown margin greater than or equal to
that specified in the COLR exists combining the worth of the
inoperable rod with each of the other rods, the reactor
shall be brought to the Hot Standby condition until this
margin is established.

4. Following the determination of an inoperable rod as
defined in Specification 4.7.1, all remaining rods shall
be exercised within 24 hours and exercised weekly until
the rod problem is solved.

5, If a control rod in the regulating or safety rod groups is
declared inoperable per 4.7.1.2, power shall be reduced to
60% of the thermal power allowable for the reactor coolant
pump combination.
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3:.5:2:3

3.5.2.4

If a control rod in the regulating or axial power shaping
groups is declared inoperable per Specification 4.7.1.2
operation above 60 percent of the thermal power allowable
for the reactor coclant pump combination may continue
provided the rods in the group are positioned such that the
rod that was declared incperable is contained within
allowable group average position limits of Specification
4.7.1.2 and the withdrawal limits of Specification
3.5:28:3.

The worth of single inserted control rods during criticality
are limited by the restrictions of Specification 3.1.3.5 and the
Control Rod Position Limits defined in Specification 3,5.2.5.

Quadrant Power Tilt:

1,

Except for physics tests, if quadrant power tilt exceeds the
tilt limit set in the CORE OPERATING LIMITS REPORT, reduce
power so as not to exceed the allowable power level for the
existing reactor coolant pump combination less at least 2%
for each 1% tilt in excess of the tilt limit.

Within a period of 4 hours, the quadrant power tilt shall be
reduced to less than the tilt limit except for physics

tests, or the following adjustments in setpoints and limits
shall be made:

a. The Protection System Maximum Allowable Setpoints for
Axial Power Imbalance in the COLR shall be reduced 2%
in power for each 1% tilt in excess of the tilt limit.

b. The control rod group and APSR withdrawal limits shall

be reduced 2% in power for each 1% tilt in excess of
the tilt limit.

c. The reactor power imbalance setpoints shall be reduced
2% in power for each 1% tilt in excess of the tilt
limit.

If quadrant power tilt is in excess of 25%, except for
physics tests cr diagnostic testing, the reactor will be
placed in the hot shutdown condition. Diagnostic testing
during power operation with a quadrant power tilt is
permitted provided the thermal power allowable for the

reactor coolant pump combination is restricted as stated in
3.5.2.4.1 above.

Quadrant power tilt shall be monitored on a minimum

frequency of once every two hours during power operation
above 15% of rated power.
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2. SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS, REACTOR CORE

Applicability

Applies to reactor thermal power, reactor power imbalance, reactor coolant
system pressure, coolant temperature, and coolant flow when the reactor is

criticalduring—power

eperation—eof the-plant,

Objective

To maintain the integrity of the fuel cladding.
Specification

- I 9 ! imum loc ue in cente e e
£ 5080 - (6.5 x 10"~ R D/ W -
64

Bases

To maintain the integrity of the fuel cladding and to prevent fission
product release, it is necessary to prevent overheating of the cladding
under normal operating conditions. This is accomplished by operating
within the nucleate boiling regime of heat transfer, wherein the heat
transfer coefficient is large enough so that the clad surface temperature
is only slightly greater than the coolant temperature. The upper boundary
of the nucleate boiling regime is termed departure from nucleate boiling
(DNB). At this point there is a sharp reduction of the heat transfer
coefficient, which could result in high cladding temperatures and the
possibility of cladding failure. Although DNB is not an observable
parameter during reactor operation, the observable parameters of neutron

Amendment No. 2%, 113 7




power, reactor coolant flow, temperature, and pressure can be related to
DNB through the use of a critical heat flux (CHF) correlation. The
BAW-2(1) and BWC(2) correlations have been developed to predict DNB and the
location of DNB for axially uniform and non-uniform heat flux
distributions. The BAW-2 correlation applies to Mark-B fuel and the BWC
correlation applies to Mark-BZ fuel. The local DNB ratic (DNBRj, defined
as the ratio of the heat flux that would cause DNB at a particular core
location to the actual heat flux, is indicative of the margin to DNB. The
minimum value of the DNBR, during steady-state operation, normal
operational transients, and anticipated transients is limited to 1.30
(BAW~2) and 1.18 (BWC),

Amendment No. 24, 113 7
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A DNBR of 1.30 (BAW-2) or 1.18 (BWC) corresponds to a 95 percent
probability at a 95 percent confidence level that DNB will not occur; this
is considered a conservative margin to DNB for all operating conditions.
The difference between the actual core outlet pressure and the indicated
reactor coclant system pressure for the allowable RC pump combination has
been considered in determining the core protection safety limits.

The curve presented in Figure 2.1-1 represents the conditions at which the
DNBR is greater than or equal to the minimum allowable DNBR for the
limiting combination of thermal power and number of operating reactor
coolant pumps. This curve is based on the following nuclear power peaking
factors (3) with potential fuel densification effects:

N o . N . gN o
Fg = 2.83; rg;, 1.71; Y = 1.65.

The Axial Power Imbalance FProtective Limits in the COLR ewrves—efFigure—dri-2

are based on the more restrictive of two thermal
limits and include the effects of potential fuel densification:

1. The DNBR limit produced by a nuclear power peaking factor of Fﬁ
= 2.83 or the combination of the radial peak, axial peak and
position of the axial peak that yields no less than the DNBR
limit.

2. The combination of radial and axial peak that prevents central

fuel melting at the hot spot_as given in the COLR+—TFhe-limit—ie—20-5

WA

Power peaking is not a directly observable quantity and therefore limits
have been established on the basis of the reactor power imbalance produced
by the power peaking.

The flow rates for curves 1, 2, and 3 of Figure 2.1-3 correspond to the
expected minimum flow rates with four pumps, three pumps, and one pump in
each loop, respectively.

The curve of Figure 2.1-1 is the most restrictive of all possible reactor
coclant pump maximum thermal power combinations shown in Figure 2.1-3. The
curves of Figure 2.1-3 represent the conditions at which the DNBR limit is
predicted at the maximum possible thermal power for the number of reactor

The'locai quality atrthe poxnt'of'minimum‘DNBRh
is less than 22 percent (BAW-2) (1) or 26 percent (BWC) (2).
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2.3 LIMITING SAFETY SYSTEM SETTINGS, PROTECTIVE INSTRUMENTATION

Applicability

Applies to instruments monitoring reactor power, reactor power imbalance,
reactor coolant system pressure, reactor coolant outlet temperature, flow,
number of pumps in operation, and high reactor building pressure.

Objective

To provide automatic protection action to prevent any combination of
process variables from exceeding a safety limit,

Specification

2.3.1 The reactor protection system trip setting limits and the
permissible bypas:es for the instrument channels shall be as stated

in Table 2.3-1 and the Protection System Maximum Allowable Setpoints
WMMMW

Bases

The reactor protection system consists of four instrument channels to
monitor each of several selected plant conditicns which will cause a
reactor trip if any one of these conditions deviates from a pre-selected
operating range to the degree that a safety limit may be reached.

The trip setting limits for protection system instrumentation are listed in
Table 2.3-1. The safety analysis has been based upon these protection
system instrumentation trip setpoints plus calibration and instrumentation
errors.

Nuclear Overpower

A reactor trip at high power level (neutron flux) is provided to prevent
damage to the fuel cladding from reactivity excursions too rapid to be
detected by pressure and temperature measurements.

During normal plant operation with all reactor coclant pumps operating,
reactor trip is initiated when the reactor power level reaches 104.%
percent of rated power. Adding to this the possible variation in trip
setpoints due to calibration and instrument errors, the maximum actual
power at which a trip would be actuated could be 112%, which is the value
used in the safety analysis,

A. Overpower Trip Based on Flow and Imbalance

The power level trip set point praduced by the reactor coclant
system flow is based on a power-to-flow ratic which has been
established to accommodate the most severe thermal transient
considered in the design, the loss-of-coolant-flow accident from
high poewer. Analysis has demonstrated that the specified
power~to-flow ratio is adequate to prevent a DNBR of less than 1.30
(BAW-2) or 1.18 (BWC)} should a low flow condition exist due to any
electrical malfunction.

Amendment 2%,43,67 11



The power level trip setpoint produced by the power-to-flow ratioc
provides both high power level and low flow protection in the event
the reactor power level increases or the reactor coolant flow rate
decreases. The power level trip setpoint produced by the
power-to-flow ratio provides overpower DNE protection for all modes
of pump operaticn. For every flow rate there is a maximum
permissible power level, and for every power level there is a
minimum permissible low flow rate.

The flux/flow ratios account for the maximum calibration and
instrumentation errors and the maximum variation from the average
value of the RC flow signal in such a manner that the reactor
protective system receives a conservative indication of the RC
flow.

No penalty in reactor coolant flow through the core was taken for
an open core vent valve because of the core vent valve surveillance
program during each refueling outage. For safety analysis
calculations the maximum calibration and instrumentation errors for
the power level were used.

The power~imbalance boundaries are established in order to prevent

reactor thermal limits from being exceeded. These thermal limits

are either power peaking kw/ft limits or DNBR limits. The reactor

power imbalance (power in top half of core minus power in the

bottom half of core) reduces the power level trip produced by the
power-to-flow ratio so that the boundaries of the Protection System Maximum
Allowable Setpoints for Axial Power Imbalance in the COLR#Figure—2+3~2 are
produced. The power-to-flow ratio reduces the power level trip

asscciated reactor power-to-reactor power imbalance boundaries by

the value specified in the COLRI+O7—pereent for a 1 percent flow reduction.
Pump Monitors

In conjunction with the power imbalance/flow trip, the pump
monitors prevent the minimum core DNBR from decreasing below
1.30 (BAW-2) or 1.18 (BWC) by tripping the reactor due to the
loss of reactor coolant

Amendment No. 2+,%%,43,52,63,5:2,113 12
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Nuclear power, % of
rated, max

Nucleet Power based on
flowi®l and imbalance,
%* of rated, max

Nuclear Power based on
pump monitors, % of
rated, maxicl

High RC system

pressure, psig, max

Low RC system
pressure, psig. min

Variable low RC
system pressure,
psig, min
RC temp, F, max

High reactor building
pressure, psig, max

Reactor Protection System Trip Setting Limits

Table 2.3-1

One Reactor Coolant Pump

Four Reactor Coolant Pumps Three Reactor Coolant Pumps Operating in Each L =
Operating (Nominal Operating (Nominal (Nominal Operating Shutdown

Operating Power - 100%) Operating Power, 75%) Power, 49%) Bypass
104.9 104.9 104.9 5.04aL
Protection System Maximum Protection System Maximum Brotection System Maximum
307 times - fiow minus 147 simes flow minus +r87-times flew minpus Bypassed
Allowable Setpoints for Allowable Setpoints for etpoints
reduation due te redustion-—due o reduetion due o
Axial Power Imbalance al Power Imbalance Axial Power Imbalance
bt anee e Ambalananits) rmbalanes sy
envelope in COLR envelope co envelope in COLR
NA NA 55 Bypassed
2355 2355 2355 172042l
1800 1800 1800 Bypassed
13.89 Toyue-67664dL 13.89 Tg,c-676649L 13.89 Toy-676649L Bypassed
©l8 618 618 618
4(18.7 psia) 4(18.7 psia) 4(18.7 psia) 4(18.7

psia)

{alputomatically set when other segments of the RPS (as specified) are bypassed.

{b)Reactor coclant system flow, %

{clThe pump monitors also produce a trip on (a) less of two RC pumps in one RC loop, and (b} loss of one or two RC pumps
during two-pump operation.

4dLTout is in degrees Fahrenheit (F).

{€)operation with one_ Reactor Coolant Pump operating jn each loop is limited to 24 hrs. with the reactor critical.

Amendment 2,231,43,409 52 &7,42,364,113
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3.1 REACTOR COOLANT SYSTEM

Applicability

Applies to the operating status of the reactor coolant system.

objective

To specify those limiting conditions for operation of the reactor coolant
system which must be met to ensure safe reactor operations.

311 Operational Components
Specification
. $% % 5 1 Reactor Coolant Pumps
A. Pump combinations permissible for given power
levels shall be as shown in Table 2.3-1._ _Operation with one
L L.ooiant FuUmp rating in each loop is limited o 24
B. The boron concentration in the reactor coolant system shall
not be reduced unless at least one reactor coolant pump or
one decay heat removal pump is circulating reactor coolant.
With no reactor coolant pumps or decay heat removal pumps
running, immediately suspend all operations involving a
reduction of boron concentration in the reactor coolant
system.
3.3.0.2 Steam Generator
A. Two steam generators shall be operable whenever the
reactor coolant average temperature is above 280°F.
3:1,1.3 Pressurizer Safety Valves
A. Both pressurizer code safety valves shall be
operable when the reactor is critical. With one
pressurizer code safety valve inoperable, either restore
the valve to operable status within 15 minutes or be in HOT
SHUTDOWN within 12 hours.
B. When the reactor is subcritical, at least one
pressurizer code safr y valve shall be operable if all
reactor coolant system openings are closed, except for
hydrostatic tests in accordance with ASME Boiler and
Pressure Vessel Code, Section III. The provisions of
Specification 3.0.3 are not applicable.
3.1.1.4 Reactor Internals Vent Valves
The structural integrity and operability of the reactor
internals vent valves shall be maintained at a level consistent
with the acceptance criteria in Specification 4.1, The
provisions of Specification 3.0.3 are not applicable.
B:3:1.5 Reactor Coolant Loops

A. With the reactor cooclant average temperature above 280°F,
the reactor coolant loops listed below shall be operable:

Amendment No. 24,56,5%,37% 16



3.1.8. Low Power Physics Testing Restrictions

Specification

The following special limitations are placed on low power physics testing.
3.1.8.1 Reactor Protective System Requirements

A. Below 1720 psig, shutdown bypass trip setting limits shall
apply in accordance with Table 2.3-1.

B. Above 1800 psig, nuclear overpower trip shall be set at less
than 5.0 percent. Other settings shall be in accordance
with Table 2.3-1.

3.3:%.

L]

Startup rate rod withdrawal hold (') shall be in effect
at all times.

3183 During low power physics testing the minimum reactor
coolant temperature for criticality shall be to the right of the
criticality limit of Figure 3.1.2-2. TheA-minimum shutdown margin
of-14-Ak/i%k shall be maini>ined gre t eci
with the highest worth control rod
fully withdrawn,

Bases

The above specification provides additional safety margins during low power
physics testing.

REFERENCES

(1) FSAR, Section 7.2.2.1.3.
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3.5.2.

Control Rod Group and Power Distribution Limits

Applicability

This specification applies to power distribution and operation of contrel
rods during power cperation.

Objective

To assure an acceptable core power distribution during power operation, to
set a limit on potential reactivity insertion from a hypothetical control
rod ejec’ .on, and to assure core subcriticality after a reactor trip.

Specification

3.5:2.1

3.85.,2.2

The available shutdown margin shall be greatermet—iess than or egual
: : 1 o—Aierd

to that specified in the COLR

with the highest worth control rod fully withdrawn. With the
shutdown margin less than , immediately initiate
and

continue boration injection until the required shutdown margin

is restored.

Operztion with inoperable rods:

o Operation with more than one inoperable r i, as defined in
Specification 4.7.1 and 4.7.2.3, in the safety or
regulating rod groups shall not be permitted.

2. 1f a contrel rod in the regulating or safety rod groups is
declared inoperable in the withdrawn position as defined
in Specification 4.7.1.1 and 4.7.1.3, an eveluation shall
be initiated immediately to verify the existence of ani®
Ad/k available shutdown margin_greater than or egual to that

i in t . Boration may be initiated
either to the worth of the inoperable rod or until the
regulating and transient rod groups are withdrawn to the
limits of Specification 3.5.2.5.3, whichever occurs first.
Simultaneously a program of exercising the remaining
regulati. , and safety rods shall be initiated to verify

operability.

3. I1f within one (1) hour of determination of an inoperabl- rod
as defined in Specification 4.7.1, it is not determinea
that ap—3e-Aksk available shutdown margin equa

e R exists combining
the worth of the inoperable rod with each of the other
rods, the reactor shall be brought to the Hot Standby
condition until this margin is established.

4. Following the determination of an inoperable rod as
defined in Specification 4.7.1, all remaining rods shall
be exercised within 24 hours and exercised weekly until
the rod problem is solved.

5. If a control rod in the regulating or safety rod groups is
declared inoperable per 4.7.1.2, power shall be reduced to
60% of the thermal power allowable for the reactor coolant
pump combiration.

Amendment No, 57 46



e

3.5.2.3%

3.5.2.4

Amendment

N
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6. If a control rod in the regulating or axial power shaping
groups is declared inoperable per Specification 4.7.1.2
operation above 60 percent of the thermal power allowable
for the reactor coolant pump cembination may continue
provided the rods in the group are positioned such that the
rod that was declared inoperable is contained within
allowable group average position limits of Specification
4.7.1.2 and the withdrawal limits of Specification
3:8:2:5.8.

The worth of single inserted control rods during criticality
are limited by the restrictions of Specification 3.1.3.5 and the
Control Rod Position Limits defined in Specification 3.5.2.5.

Quadrant Power Tilt:

B Except for physics tests, if quadrant power tilt exceeds the
tilt limit set in the CORE OPERATING LIMITS REPORT, reduce
power so as not to exceed the allowable power level for the
existing reactor coolant pump combination less at least 2%
for each 1% tilt in excess of the tilt limit.

- 3 Within a periecd of 4 hours, the quadrant power tilt shall be
reduced to less than the tilt limit except for physics
tests, or the following adjustments in setpoints and limits
shall be made:

a. The Pprotection Seystem Mmaximum Aallowable Se~tpoints_for
W e 3 e O

+Figure—#+3-2+ shall be veduced 2% in power for each 1%
tilt in excess of the tilt limit.

b. The control rod group and APSR withdrawal limits shall
be reduced 2% in power for each 1% tilt in excess of
the tilt limit.

¢. The reactor power imbalance setpoints shall be reduced
2% in power for each 1% tilt in excess of the tilt
limit,

3. If quadrant power tilt is in excess of 25%, except for
physics tests or diagnostic testing, the reactor will be
placed in the hot shutdown condition. Diagnostic testing
during power operation with a quadrant power tilt is
permitted provided the thermzl power allowable for the

reactor coolant pump combination is restricted as stated in
3.5.2.4.1 above.

4. Quadrant power tilt shall be monitored on a minimum

frequency of once every two hours during power operation
above 15% of rated power.

®,2%4,3%,43,52, 306, 47
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