FUNCTIONAL UNIT

10.

1k.

2.

. Manual Reactor Trip

Power Eange, Neutron Flux

Power Range, Neutron Flux,
High Positive Rate

Power Range, Neutron Flux,
High Negative Rate

Intermediate Range, Neutroun
Flux

Source Range, Neutron Flux

. Overtemperature AT

. Overpower AT

Pressurizer Pressure--Low

Pressurizer Pressure--High

IABLE 2.2-1

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS
P_SETPOINT ALLOWABLE VALUES

Not Applicable

Low Setpoint - s 25% of RATED
THERMAL POWER

High Setpoint - < 109% of RATED
THERMAL POWER

s 5% of RATED THERMAL POWER with
a time constant 2 2 second

5% of RATED THERMAIL POWER with
a time constant = 2 second

s 25% of RATED THERMAL POWER

s 105 counts per second
See HNoce 1

See Note 2

2 1970 psig

s 2385 psig

Pressurizer Water Level--High < 9%92% cof instrument span

Loss of Flow

2 90% of design flow
per loop*

*Design flow is 90,045 (87,000 X 1.0635) gpm per loop.
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P

Not Applicable

Low Setpoint - s 27.4% of RATED
THERMAL POWER

High Setpoint - s 111.4% of RATED
THERMAL POWER

s 6.3% of RATED THERMAL POWER
with a time constant 2 2 second

s 6.3% of RATED THERMAL POWER
with a time constant 2 2 second

s 45.20% of RATED THERMAL POWER

s 1.45 x 10S counts per second
See Note 3

See Note 4

2 1964.8 psig

s 2390.2 psig

s 92.7% of instrument span

2 89.6% of design flow
per loop*
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NOTATION (Continued)

1 4+ 1.8
———1—3 oy = The function generated by the lead-lag controller for Tavg dynamic compensation
2 R14S
rT., & T = Time constants utilized in the lead-lag controller for T , T. 2 33 secs., R215
i < 7. s 4 secs avg 2
2 .
T = Average temperature °F
IR145
- s 578.2°F {Nominal Tavg at RATED THERMAL OWER)
‘3 = 0.00055
P = Pressurizer pressure, psig
2 = 2235 psig (Nominal RCS operating pressure)
s = Laplace transform operator (sec )
and £lﬂl) is a function of the indicated difference between top and bottom “ziectors
of the power-range nuclear ion chambers; with gains to be selected bzsed on measured
instrument response during plant startup tests such that:
o - - i e
(i) forqt qbbetveenm and QTPL fl(AI) o -fhereqtandqb |

are percent RATED THERMAL POWER in the top and bottom halves of the core respectively,
and qt - qb is total THERMAL POWER in perceit of RATED THERMAL POWER) .
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NOTATION (Continued)
NOTE 1: (Continued)

{ii} for each percent that the magnitude of (qt - qb) exceeds QTNL', the AT trip set-
point shall be automatically reduced by QTNS of its value at RATED THERMAL POWER.

{iii) for each percent that the magnitude of (qt - q,b) exceeds QTPL", the AT trip set-
point shall be automatically reduced by QTPS’ of its value at RATED THERMAL POWER.

Overpower ar 2 *% 5. ATO {K‘ - By { 733 ) T - KG(T-T') = fz(lI)}

1+ 155 1 + 138

as defined in Note

as defined in Note

as defined in Note

1.087

0.02/°F for increasing average temperature and 0 for decreasing average
temperature

The functicn generated by the rate-lag controller for T dynamic
compensation avg

QTNL, QTPL, QTNS, and QTPS are specified in the COLR per Specification €.9.1.14. l
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NOTE 2: (CTontinued)

Ty = Time constant utilized in the rate-lag controller for ‘!‘a . 13 2 10 secs. i
Ks 2 0.0011 for T > T andl(s a0 for T T

T = as defined in Note 1

™ = Indicated Tavg at RATED THERMAL POWER (Calibration temperature for

AT instrumentation, s 578.2°F)
s = as defined in Note 1

and f,(AI) is a 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 such that:

(i) for q - g, between QPNL* and QPPL* f,(AI) = 0 (where g and g,are percent RATED THERMAL
POWER in the top and bottom halves of the core respectively, and q + g is total THERMAL
POWER 1n percent of RATED THERMAL POWER) .

(ii) for each percent that the magnitude of (g - g) exceeds QPNL* the AT trip setpoint shall
be automatically reduced by QPNS* of its value at RATED THERMAL POWER.

{1ii) for each percent that the magnitude of (g - g,] exceeds QPPL* the AT trip setpoint shall
be automatically reduced by QPPS* of its value at RATED THERMAL POWER.

NOTE 3: The channel's maximum trip setpoint shall not exceed its computed trip point by more than
1.3 percent AT span.

R145
NOTE 4: The channel's maximum trip setpoint shall not exceed its computed trip point by more than
1.7 percent AT span.

‘QPNL, QPPL, QPNS, and QPPS are specified in the COLR per Specification 6.9.1.14. )
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The restrictions of this safety limit prevent overheating of the fuel and
possible cladding perforation which would result in the release of fission
products to the reactor coolant. Overheating of the fuel cladding is prevented
by restricting fuel operation to within the nucleate boiling regime where the
heat transfer coefficient is large and the claading surface temperature is
slightly above the coolant saturation temperature.

Operation above the upper boundary of the nucleate boiling regime could
result in excessive cladding temperatures because of the onset of departure
from nucleate boiling (DNB) and the resultant sharp reduction in heat transfer
coefficient. DNB is not a directly measurable parameter during operation and
therefore THERMAL POWER and Reactor Coolant Temperature and Pressure have been
related to DNB. The DNB correlations have been developed to predict the DNB
flux and the location of DNB for axially uniform and non-uniform heat flux
distributions. The local DNB heat flux ratio, DNBR, defined as the ratio of
the heat flux that would cause DNB at a particular core location to the local
heat flux, is indicative of the margin to DNB.

The DNB design basis is that there must be at least a 95 percent
probability with 95 percent confidence that DNB will not occur when the minimum

DNBR is at the design DNBR limit.

In meeting this design basis, uncertainties in plant operating parameters,
nuclear and thermal parameters, and fuel fabrication parameters are considered
statistically such that there is at least a 95 percent probability at a 95
percent confidence level that the minimum DNBR for the limiting rod is greater
than or equal to the DNBR limit. The uncertainties in the above plant
parameters are used to determine the plant uncertainty. This DNBR uncertainty,
combined with the correlation DNBR limit, establishes a design DNBR value which
must be met in plant safety analysis using values of input parameters without
uncertainties.

The curves of Figure 2.1-1 show the loci of points of THERMAL POWER,
Reactor Coolant System precsure and average temperature for which the minimum
DNBR is no less than the safety analysis DNBR limit, or the average enthalpy at
the vessel exit is equal to the® enthalpy of saturated liquid.

The cyrves of Figure 2.1-1 are based on an enthalpy rise hot channel
factor, ¥, , (nominal values have been reduced to include a 4% total rod power
uncertainty factor), and a reference cosine with a peak of 1.55 for axial power
shape. An allowance is included for an increase in

FRH at reduced power based on the expression:
2 TP .
Py = Fyp (1+.3 (1-P)]

AH

where P = ___THERMAL POWER .
RATED THERMAL POWER

1.70 - Mark-BW Fuel

F::P « Nominal Values
1.62 - Westinghouse Fuel
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Range Channels will initiate a reactor trip at approximately 25 percent of
RATED THERMAL POWER unless manually blocked whei. P-10 becomes active. No
credit was taken for operation of the trips associated with either the
Intermediate or Source Range Channels in the accident analyses; however, their
functional capability at the specified trip settings is required by this
specification to enhance the overall reliability of the Reactor Protectiocn
Bystem.

Qvertemperature Delta T

The Overtemperature Delta T trip provides core protection to prevent DNB for
all combinations of pressure, power, coolant temperature, and axial power
distribution, provided that the transient is slow with respect to transit,
thermowell, and RTD response time delays from the core to the temperature
detectors (about 8 seconds), and pressure is within the range between the High
and Low Pressure reactor trips. This setpoint includes corrections for axial
power distribution, changes 17 density and heat capacity of water with tempera-
ture and dynamic compensation for transport, thermowell, and RTD response time
delays from the core to RTD output indication. With normal axial power distri-
bution, this reactor trip limit is always below the core safety limit as shown
in Figure 2.1-1. If axial peaks are greater than design, as indicated by the
difference between top and bottom power range nuclear detectors, the reactor
trip is automatically reduced according to the notations in Table 2.2-1.

The £,(AI) trip veset term in the Overtemperature Delta T trip function
precludes power distributions that cause the DNB limit to be exceeded during a
limiting Condition II event. The negative and positive AI limits at which the
£,(A1) term begins to reduce the trip setpoint and the dependence of f,(AI) on
THERMAL POWER are determined on a cycle-specific basis using approved
methodology and are specified in the COLR per Specification 6.9.1.14.

Operation with a reactor coolant loop out of service below the 4 loop P-B
setpoint does not require reactor protection system setpoint modification
because the P-8 setpoint and associated trip will prevent DNB during 3 loop
operation exclusive of the Overtemperature Delta T setpoint.

NDelta-T, as used in the Overtemperature and Overpower AT trips, represents the
100% RTP value as measured by the plant for each loop. This normalizes each
loop's AT trips to the actual operating conditions existing at the time of
measurement, thus forcing the trip to reflect the equivalent full power
conditions as assumed in the accident analyses. These differences in RCS loop
AT can be due to several factors, e.g., measured RCS loop flows greater than
thermal design flow, and slightly asymmetric power distributions between
guadrants. While RCS loop flows are not expected to change with cycle life,
radial power redistribution between guadrants may occur, resulting in small
changes in loop specific AT values. Accurate determination of the loop
specific AT value should be made quarterly and under steady state c-nditions
{1.2., power distributions not affected by Xenon or other transi¢- "
conditions) .

Qverpower Delta T

The Overpower Delta T reactor trip provides assurance of fuel integrity, e.g.,
no melting, under all possible overpower conditions, limits the required range
for Overtemperature Delta T protection, and provides a backup to the High
Neutron Flux trip. The setpoint includes corrections for changes in axial
power distribution,

January 2, 1997
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dens:ty, and heat capacity of water with temperature, and dynamic compensation
for transport, thermowell, and RTD response time delays from the core to RTD
output indication. The setpoint is automatically reduced according to the
notations in Table 2.2-1 to account for adverse axial flux differences.

The £,(Al) trip reset term in the Overpower Delta T trip function
precludes power distributions that cause the fuel melt limit to be exceeded
during a limiting Condition II event. The negative and pesitive AI limits at
which the f,(Al) term begins to reduce the trip setpoint and the dependence of
£,(AI) on THERMAL POWER are determined on a cycle-specific basis using approved
methodology and are specified in the COLR per Specification 6.9.1.14.

The Overpower Delta-T trip provides protection to mitigate the
consequences of various size steam breaks as reported in WCAP-9226, "Reactor
Core Response to Excessive Secondary Steam Releases."

Delta-T,, as used in the Overtemperature and Overpower AT trips,
represents the 1008 RTP value as measured by the plant for each loop. This
normalizes each loop's AT trips to the actual operating conditions existing at
the time of measurement, thus forcing the trip to reflect the equivalent full
power conditions as assumed in the accident analyses. These differences in RCS
loop AT can be due to several factors, e.g., measured RCS loop flows greater
than thermal design flow, and slightly asymmetric power distributions between R145
gquadrants. While RCS loop flows are not expected to change with cycle life,
radial power redistribution between guadrants may occur, resulting in small
changes in loop specific AT values. Accurate determination of the loop
specific AT value should be made guarterly and under steady state conditons
(i.e., power distributions not affected by Xenon or other transient |BR-11
conditions) .

_Pressurizer Pressure

The Pressurizer High and Low Pressure trips are provided to limit the
pressure range in which reactor operation is permitted. The High Pressure trip
is backed up by the pressurizer code safety valves for RCS overpressure
protection, and is therefore set lower than the set pressure for these valves

(2485 psig). The Low Pressure trip provides protection by tripping the reactor
in the event of a loss of reactor coclant pressure.

Bresgurizer Water Level

The Pressurizer High Water Level trip ensures protection against Reactor
Coolant System overpressurization by limiting the water level to a volume
sufficient to retain a steam bubble and prevent water relief through the
pressurizer safety valves. No credit was taken for operation of this trip in
the accident analyses; however, its functional capability at the specified trip
setting is reguired by this specification to enhance the overall reliability of
rhe Reactor Protection System.

Loss of Flow

The Loss of Flow trips provide core protection to prevent DNB in the event
of a loss of one or more reactor coolant pumps.

Above 11 percent of RATED THERMAL POWER, an automatic reactor trip will
ocour if the flow in any two loops drops below 90% of nominal full loop flow.
Above the P-8 interlock, automatic reactor trip will occur if the flow in any R145|
single loop drops below 90% of nominal full loop flow. This latter trip will
prevent the minimum value of the DNBR from going below the safety analysis DNBR
limit during normal coperational transients and anticipated transients when 3 ,3142

loops are in operation and the Overtemperature Delta T trip set point is

adjusted to the value specified for all loops in operation. R145|

January 2, 1997
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3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR-Fo(X.X,Z)

LIMITING CONDITION FOR OPERATION

3.2.2 Fu(X,Y,2) shall be maintained within the acceptable limits specified in

the COLR:

APPLICABILITY: MODE 1

ACTION:

With Fu(X,Y,2) exceeding its limit:

a. Reduce THERMAL POWER at least 1% for each 1% Fy(X,Y,Z) exceeds the limit
within 15 minutes, and similarly reduce the foglowing:

1. Administratively reduce the allowable power at each point along the AFD
limit lines within 2 hours, and

2. The Power Range Neutron Flux-High Trip Setpoints within the next
4 hours.

b. POWER OPERATION may proceed for up to 48 hours. Subsequent POWER
OPERATION may proceed provided the Overpower Delta T Trip Setpoints (value
of K,) have been reduced at least 1% (in AT span) for each 1% that
Fo(”,Y,2) exceeds the limit specified in the COLR.

¢. 1ldentify and correct the cause of the out-of-limit condition prior to

increasing THERMAL POWER above the reduced limit required by Action a. and
b., wbove; THERMAL POWER may then be increased provided Fy,/X, Y,Z) is
dsmonstrated through incore mapping to be within its limits.

SURVEILLANCE REQUIREMENTS

4.2,2.1 The provisions of Specification 4.0.4 are not applicable.

SEQUOYAH - UNIT 1 3/4 2-5 Amendment No. 1%, 95, 140, 155,
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SURVEILLANCE REQUIPEMENTS (Continued)

4.2.2.2 p¥(x,v,r) shall be evaluated to determine if Fgp(X,¥Y,Z) is within its
limit by:

a. Using the moveable incore detectors to obtain a power distribution map
(p:(x,y,z)') at any THERMAL POWER greater than 5% of RATED THERMAL POWER.

b. Satisfying the following relationship:

FY(X,Y.2) s BONOM(X,Y,Z)
where BQNOM(X,Y,Z)** represents the nominal design increased by an
allowance for the expected deviation between the nominal design and the
measurement .

The BQNOM(X,Y,2) factors are not applicable in the following core plane
regions as measured in percent of core height from the bottom of the fuel:

1. Lower core region from 0 to 15%, inclusive.
2. Upper core region from 85 to 100%, inclusive.
. 1f the above relationship is not satisfied, then

1. Fur that location, calculate the ¥ margin to the maximum allowable
design as follows:

FY(X,Y,2) )

$ AFD Margin = ( 1 BODES (X, V. 2) X 100%

$ £,(AI) Mar m-(l- Fg(X.¥,2) ]xloot
: g BCDES (X, ¥, 2)

where BQDES (X,Y,2)** and BCDES(X,Y,Z)** represent the maximum allowable
design peaking factors which insure that the licensing criteria will be
preserved for operation within Limiting Condition for Operation limits,
and include allowances for the calculational and measurement
uncertainties.

* No additional uncertainties a.e required in the following equations for
Flix, v, z) . because the limits include uncertainties.

¢+ BONOM (X,Y,Z), BQDES(X,Y,Z), and BCDES(X,Y,Z) Data bases are provided for
input to the plant power distribution analysis computer codes on a cycle
specific basis and are determined using the methodology for core limit
generation described in the references in Specification 6.9.1..4.
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(a)

(b)

(a)

SURVEILLANCE REQUIREMENTS

(Continued)

2. Find the w.nimum margin cf all locations examined in 4.2.2.2.c.1 above.
AFD min margin = minimum % margin value of all locations examined.

£f,(4I) OPAT min margin = minimum % margin value of all locations
examined.

3. If the AFD min margin in 4.2.2.2.c¢.2 above is <0, either the following
actions shall be taken, or the action statementeg for 3.2.2 shall be
followed.

Within 2 hours, administratively reduce the negative AFD limit
lines at each pcower level by:

Reduced AFD“™ . (AFD“™ from COLR) + absclute value of
{NSLOPE*”» % x AFD min margin of 4.2.2.2.¢.2)

Within 2 hours, administratively reduce the positive AFD limit
lines at each power level by:

Reduced AFDY™ = (AFDY“™ from COLR) - absolute value of
(PSLOPEMP+ § X AFD min margin)

4. If the £,(AI) min margin in 4.2.2.2.c.2 above is <0, either the
following actions shall be taken, or the action statements for 3.2.2
shall be followed.

Within 48 hours, reduce the OPAT negative f,(AI) breakpoint limit
by:

Reduced OPAT negative f£,(AI) breakpoint limit = (f,(AI) limit of
Table 2.2-1) + absolute value of

(NSLOPE"'*"* % x £,(AI) min margin)

SEQUOYAR -

* NSLOPEMP and PSLOPEM® are the amount of AFD adjustment required to
compensate for each 1% that Fy(X,Y,Z) exceeds the limit provided in the
COLR per Specification 6.9.1.14.

i NsLorPED'A" and PSLOPE”“D are the amounts of the OPAT £,(AI) limit

adjustment required to compensate for each 1% that Fg(X,Y,62) exceeds the
limit provided in the COLR per Specification 6.9.1.14.

UNIT 1 3/4 2-7 Amendment No. 19, 95, 140, 155,
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4.2.2.3

(b)

Measuring

B

Within 48 hours, reduce the OPAT positive f,(AI) breakpoint
limit by:

Reduced OPAT positive £,(AI) breakpoint limit = (f,(AI)
limit of Table 2.2-1) - absolute value of

(PSLOPE ‘4P ee § x £,(A., min margin)

FY¥ix, v,z according to the following schedule:

Upon achieving equilibrium conditions after exceeding by
10 percent or more of RATED THERMAL POWER, the THERMAL
POWER at which Fy(X,Y,2) was last determined, *** or

At least once per 31 Effective Full Power Days , whichever
occurs first.

With two measurements extrapolated to 31 EFPD beyond the most recent
measurement yielding g¥(x,v,2) » BONOM(X,Y,2), either of the following
actions specified shall be taken.

&

FY(x,v,z) shall be increased over that specified in
4.2.2.2.a by the appropriate factor specified in the COLR,
and 4.2.2.2.c repeated, or

F¥(x, v, z) shall be evaluated according to 4.2.2.2 at or

before the time when the margin is projected to result in
one of the actions specified in 4.2.2.2.c.3 or 4.2.2.2.¢c.4.

when Fy(X,Y,2) is measured for reasons other than meeting the

requirements of Specification 4.2.2.2 an overall measured Fo(X,Y,Z) shall be
sbtained from a power distribution map, increased by 3% to account for
manufacturing tolerances and further increased by 5% to account for measurement
uncertainty, and compared to the Fy(X,¥,2) limit specified in the COLR

according to Specificatien 3.2.2.

LR

SEQUOYAH - UNIT 1

NSLOPE 'SP and psrope®'*” are the amounts of the OPAT £,(AI) limit
adjustment required to compensate for each 1% that Fy(X,Y,2) exceeds the
limit provided in the COLR per Specification 6.9.1.14.

During power escal.tion at the beginning of each cycle, power level may be
increased until a power level for extended operation has been achieved and

power distribution nap obtained.
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LIMITING CONDITION FOR OPERATION
e e T S S A o ST e S S S T S e S T S TSRS ST L S SR ST

3.2.3 Fau(X,¥) shall be maintained within the limits specified in the COLR
APPLICABILITY: MODE 1
ACTION:
With F,,(X,Y) exceeding the limit specified in the COLR:
a. Within ' hours either:
1. Restore F,(X,Y) to within the limit specified in the COLR, or

2. Reduce the allowable THERMAL POWER from RATED THERMAL POWER at
least RRH*% for each 1% that 7,,(X,Y) exceeds the limit, and

b. Within the next 4 hours either:
1. Restore Fy(X,Y) to within the limit specified in the COLR, or
2. Reduce the Power Range Neutron Flux-High Trip Setpoint “n
Table 2.2-1 at least RRH*% for each 1% that F,,(X,Y) excecds that
limit, and

¢. Within 24 hours of initially being outside the limit specified in the
COLR, either:

1. Restore F,(X,Y) to within the limit specified in the COLR, or

2. Verify through incore flux mapping that Fu(X,Y¥) is restored to
within the limit for the reduced THERMAL POWER allowed by
ACTION a.2 or reduce THERMAL POWER to less than 5% of RATED THERMAL
POWER within the next 2 hours.

. RRH is the amount of power reducticn required to compensate for each 1%
that F,(X,Y) exceeds the limit provided in the COLR per Specification
8.9.1.314,
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POWER DISTRIBUTION LIMITS

ACTION: (Continued)

d. Within 48 hours of initially being outside the limit specified in the
COLR, reduce the Overtemperature Delta T K, term in Table 2.2-1 by at
least TRH** for each 1% that F,,(X,Y) exceeds the limit, and

e. Identify and correct the cause of the out-of-limit condition prior to
increasing THERMAL POWER above the reduced THERMAL POWER limit
required by ACTION a.2 and/or b. and/or c¢. and/or d., above:
subsequent POWER OPERATION may proceed provided that F,(X,Y) is
demonstrated, through incore flux mapping, to be within the above
limit prior to exceeding the following THERMAL POWER levels:

1. A nominal 50% of RATED THERMAL POWER,
2. A nominal 75% of RATED THERMAL POWER, and

3. Within 24 hours of attaining greater than or equal to 95% of RATED
THERMAL POWER.

o TRH is the amount of Overtemperature Delta T K, setpoint reduction
required to compensate for each 1% that F,(X,Y) exceeds the limit
provided in the COLR per Specification 6.9.1.14.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE PEQUIREMENTS

4.7.3.1 The provisions of Specification 4.0.4 are not applicable.

4.2.3.2 pf(x,n shall be evaluated to determine if F,,(X,¥) is within its limit
by :

a. Using the movable incore detectors to obtain a power distribution map
Fl(x, ) * at any THERMAL POWER greater than 5% of RATED THERMAL POWER.

b. Satisfying the following relationship:
FAHRM (X,¥) s BHNOM(X,Y)
Where ;

Fay(X, 1
MAPY /| AXTAL(X,Y)

FAHRY(X,Y) =

And BHNOM (X,Y)+** represents the nominal design increasec¢ by an
allowance for the expected deviation between the noiminal design and
the measurement.

MAPM i3 the maximum Allowable Peak** obtained from the measured power
distribution.

AXIAL(X,Y) is the axial shape for F,(X,Y).
¢. 1f the above relationship is not satisfied, then

1. For the location, calculate the % margin to the maximum allowable
design as follows:

. [y . FAHR¥(X, V)
% P, Margin (1 TRPES (Y. )xxoot

ey FAHR"(X,Y))
* f‘(An”ﬂfgiﬂ ( 1 m x 100%

where BHDES (X,Y) and BRDES (X,Y)** represent the maximum allowable
design peaking factors which insure that the licensing criteria
will be preserved for operation within the LCO limits, and include
allowances for calculaticnal and measurement uncertainties.

. No additional uncertainties are required in the following equations for
Fl(x,n and FAHR™(X,Y), because the limits include uncertainties.

*+ BHNOM(X,Y), MAPM, BHDES (X,Y), and BRDES (X,Y) data bases are provided for
input to the plant power distribution analysis computer codes on a cycle
specific basis and are determined using the methodology for core limit
generacion described in the references in Specification 6.9.1.14.
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POWEE DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4.2.3.1 The provisions of Specification 4.0.4 are not applicable.

4.2.3.2 p¥(x, v shall be evaluated to determine if Fyu(X,Y) is within its limit
by:

a. Using the movable incore detectors to obtain a power distribution map
Fl,(x,v)* at any THERMAL POWER greiter than S% of RATED THERMAL POWER .

b. Satisfying the following relationship:
FAHRM (X,Y) s BHNOM(X,Y)
Where :

Flx,n
FAHR" (X, - ol &
" (%5 MAPY / AXIAL(X,Y)

And BHNOM(X,Y)** represents the nominal design increased by an
allowance for the expected deviation between the nominal design and
the measurement.

MAPM is the maximum Allowable Peak** obtained from the measured power
distribution.

AXIAL(X,Y) is the axial shape for F (X,Y).
¢, If the abecve relationship ie not satisfied, then

1. For the location, calculate the % margin to the maximum allowable
design as follows:

% F,, Margin = (1 - 5;‘—”’-";51&-",”-)-‘ ) X 100%

BHDES (X,

FAHRY (X, n) ool

% f,(AI)Margin -( s BRDES (X V)

where BHDES (X,Y) and BRDES (X,Y)** represent the maximum allowable
design peaking factors which insure that the licensing criteria
will be preserved for operation within the LCO limits, and include
allowances for calculatioral and measurement uncertainties.

* No additional uncertainties are required in the follcowing equations for
Fl(x,yn and FAHRM(X,Y), because the limits include uncertainties.

*+  BHNOM(X,Y), MAPM, BHDES(X,Y), and BRDES (X,Y) data bases are provided for
input to the plant power distribution analysis computer codes on a cycle
specific basis and are determined using the methodology for core !.imit
generation described in the references in Specification 6.9.1.14.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

2., Find the minimum margin of all locations examined in 4.2.3.2.c.1
above.

F,y min margin = minimum % margin value of all locations examined

f,(AI) min margin = minimum % margin value of all locations
examined

3. If the F,; min margin in 4.2.3.2.c.2 above is < 0, then within 2
hours reduce the allowable THERMAL POWER from RATED THERMAL POWER
by RRH*% x most negative margin from 4.2.3.2.c.2 and maintain the
requirements of Specification 3.2.3; otherwise the Action
statements for 3.2.3 apply.

4. 1If the £,(AI) min margin in 4.2.7..2.c.2 above is < 0, then within
48 hours reduce the Overtemperature Delta T K1 term in Table 2.2-1
by at least TRH**% x most negative margin from 4.2.3.2.c¢.2 and
maintain the requirements of Specification 3.2.3; otherwise the
action statements for 2.2.3 apply.

d. With two measurements extrapolated to 31 EFPD beyond the most recent
measurement yielding

FAHR™ (X,¥) » BHNOM(X,Y)
either of the following acticons shall be taken:

1. pf(x, v9 shall be increased over that specified in 4.2.3.2.a by the

appropriate factor specified in the COLR, and 4.2.3.2.c¢.1 repeated,
or

2. p¥(x, vy shall be evaluated according to 4.2.3.2 at or before the

tim= when the margin is projected to result in the action specified
i 4.3.3.3.¢.3 o 4.3.3.:.32.2.4.

4.2.3.3 p¥(x, v shall be detecrmined to be within its limit by using the
incore detectors to obtain a power distribution map:

a. Prior to operation above 75% of RATED THERMAL POWER after each fuel
loading, and

b. At least once per 31 EFPD.

. RRH is the amount of power reduction required to compensate for each 1%
that F,,(X,Y) exceeds the limit provided in the COLR per Specification
6.9.1.14,

** TRH is the amount of Overtemperature Delta T K, setpoint reduction

required to compensate for each 1% that F, (X,Y) exceeds the limit
provided in the COLR per Specification 6.9.1.14,.
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LIMITING CONDITION FOR OPERATION
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3.2.4 The QUADRANT POWER TILT RATIO shall not exceed 1.02.

APPLICABILITY: MODE 1 above 50% of RATED THERMAL POWER*

ACTION:

a. With the QUADRANT POWER TILT RATIO determined to exceed 1.02 but less
than or equal to 1.09:

1§ Calculate the QUADRANT POWER TILT RATIO at least once per hour
until:

a) Either the QUADRANT POWER TILT RATIO is reduced to within |
its limit, or

b) THERMAL POWER is reduced to less tihan 50% of RATED THERMAL
POWER .

2. Within 2 hours:

a) Either reduce the QUADRANT POWER TILT RATIO to
within its limit, or

b} Reduce THERMAL POWER at least 3% from RATED THERMAL POWER
for each 1% of indicated QUADRANT POWER TILT RATIO in
excess of 1.02 and similarly reduce the Power Range Neutron |
FPlux-High Trip Setpoints within the next 4 hours.

3. Verify that the QUADRANT POWER TILT RATIO is within its limit
within 24 hours after exceeding the limit or reduce THERMAL
POWER to less than 50% of RATED THERMAL POWER within the next
2 hours and reduce the Power Range Neutron Flux-High Trip
getpoints to less than or equal to 55% of RATED THERMAL POWER
within the next 4 hours.

4. Identify and correct the cause of the out of limit condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION
above 50% of RATED THERMAL power may proceed provided that the
QUADRANT POWER TILT RATIO is verified within aits limit at least
once per hour for 12 hours or until verified acceptable at 95%
or greater RATED THERMAL POWER.

»5ee Special Test Exception 3.10.2.
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POWER DISTRIBUTION LIMITS
ACTION: (Continued)

b. With the QUADRANT POWER TILT RATIO determined to exceed 1.09 due to
misalignment of either a shutdown or control rod:

) Calculate the QUADRANT POWER TILT RATIO at least once per hour
until:

a) Either the QUADRANT POWER TILT RATIO is reduced to within
its limit, or

b) THERMAL POWER is reduced to less than 50% of RATED THERMAL
POWER .

s Reduce THERMAL POWER at least 3% from RATED THERMAL POWER for
each 1% of indicated QUADRANT POWER TILT RATIO in excess of 1.02 |
within 3¢ minutes.

3. Verify that the QUADRANT POWER TILT RATIO is within its limit
within 2 hours after exceeding the limit or reduce THERMAL FUWER
to less than 50% of RATED THERMAL POWER withiu *"he¢ next 2 hours
and reduce the Power Range Neutron Flux-High Tr. Setpoints to |
less than or equal to 55% of RATED THERMAL POWER within the next
4 hours.

4. Identify and correct the cause of the out of limit condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION
above 50% of RATED THERMAL POWER may proceed provided that the
QUADRANT POWER TILT RATIO is verified within its limit at least
once per hour for 12 hours or until verified acceptable at 95%
or greater RATED THERMAL POWER.

e. With the QUADRANT POWER TILT RATIO determined to exceed 1.09 due to
causes other than the misalignment of either a shutdown or control

rod:

1. Calculate the QUADRANT POWER TILT PATIO at least once per hour
until:

a Either the QUADRANT POWER TILT RATIO is reduced to within |
its limit, or

b) THERMAL POWER is reduced to less than 50% of RATED THERMAL
POWER .
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DNE PARAMETERS

LIMITS
4 Loops In
PARAMETER Operation
Reactor Coolant System T s 583°F
avg
Pressurizer Pressure 2 2220 psia*
Reactor Coclant System Figure 3.2-1

Total Flow

*Limit not applicable during either a THERMAL POWER ramp in excess of 5% RATED
THERMAL POWER per minute or a THERMAL POWER step in excess of 10% RATED THERMAL
POWER, physice test, or performance of surveillance requirement $.4.0,3 0
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Figure 3.2-1 Flow vs. Power for 4 Loops in Operation
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BASES
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The contreol rod insertion limits and shutdown rod insertion limits are
specified in the COLR per Specification 6.%.1.14.

The ACTION statements which permit limited variations from the basic
raguirements are accompanied by additional restrictions which ensure that the
original design criteria are met. Misalignment of a rod requires measurement
of peaking factors and a restriction in THERMAL POWER. These restrictions
provide assurance of fuel rod integrity during continued operation. 1In
addition, those accident analyses affected by a misaligned rod are reevaluated
to confirm that the results remain valid during future operation.

In the event that a malfunction of the Rod Control System renders control rods
immovable, provision is made for continued operation provided:

0 The affected control rods remain trippable, and
o The individual control rod alignment limits are met.

In the event that a malfunction of the Rod Control System renders control rod
banks immovable during surveillance testing, provision is made for 72 hours of
continued operation provided:

The affected control rod banks remains trippable,

The individual control rod alignment limits are met,

A maximum of one control or shutdown bank is inserted no mcre than

18 step¢ below the insertion limit,

o No reactor coolant system boron concentration dilution activities or
power level increases are allowed, and

o The SHUTDOWN MARGIN requirements are verified every 12 hours or upon

insertion ¢f controlling bank during the period the insertion limit

is not met.

ogo0o¢C

The requirements to preclude Reactor Coolant System boron concentration
dilution, while a control or shutdown bank is below insert limits, will
minimize the impact on shutdown margin.

The controlling bank(s), which is normally Control Bank D, is excluded from the
72-hour provision since insertion of this bank(s) below the insertion limit is
not required for control rod assembly surveillance testing. A controlling bank
is defined as any control bank that is less than fully withdrawn as defined in
the COLR with the exception of fully withdrawn banks that have been inserted in
accordance with Surveillance Requirement 4.1.3.1.2. This provision excludes
the use of the 72-hour allowance for control banks that can be exercised

10 steps in either direction without exceeding the insertion limits.

Checks are performed for each reload core to ensure that bank insertions of up
to 18 steps will not result in power distributions, which viclate the DNB
criterion for ANS Condition II transients (moderate frequen-y transients
analyzed in Section 15.2 of the UFSAR). Administrative requirements on the
initial controlling bank position will ensure that this insertion and an
additional controiling bank insertion of five steps or less will not violate
the SHUTDOWN MARGIN requirement of Specification 3.1.1.1 during the repair
period. If the controlling bank is inserted more than five steps deeper than
its initial position, a calculation will be performed to ensure that the
SHUTDOWN MARGIN requirement of Specification 3.1.1.1 is met. Since no dilution
or power level increases are allowed, shutdown margin will be maintained as
long as the controlling bank is far enough above its insertion limit to
g:mptnunce for the inserted worth of the bank that is beyond its insertion
mit,

The 72-hour period for a control rod assembly bank to be inserted below its
insertion limit restricts the likelihood of a more severe (i.e., ANS Condition
III or 1V) accident or transieat condition occurring concurrently with the
insertion limit violation.
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The specifications of this section provide assurance of fuel integrity
during Condition I (Normal Operation) and II (Incidents of Moderate Frequency)
events by: (a) maintaining the calculated DNBR in the core at or above design
during normal operation and in short term transients, and (b) limiting the
fission gas release, fuel pellet temperature and cladding mechanical properties
to within assumed design criteria. In addition, limiting the peak linear power
density during Condition I events provides assurance that the initial
conditions assumed for the LOCA analyses are met and the ECCS acceptance
criteria limit of 2200°F is not exceeded.

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

Fol(X,Y,2) Heat Flux Hot Channel Factor, is defined as the maximum local
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.

FaulX,Y) Nuclear Enthalpy Rise Hot Channel Factor is defined as the ratio of
the integral of linear power along the rod with the highest
integrated power to the average rod power.

2/4.2.% AXIAL FLUX DIFFERENCE (AFD)

The limits on AXIAL FLUX DIFFERENCE assure that the F,(X,Y,Z) upper bound
envelope of F; limit specified in the COLR times the normalized axial peaking
factor is not exceeded during either normal operation or in the event of xenon
redistribution following power changes.

Provisions for monitoring the AFD on an automatic basis are derived from
the plant process computer through the AFD Monitor Alarm. The computer
determines the one minute average of each of the OPERABLE excore detector
cutputs and provides an alarm message immediately if the AFD for at least 2 of
4 or 2 of 3 OPERABLE excore channels are outside the allowed AI-Power operating
space and the THERMAL POWER is greater than 50 percent of RATED THERMAL POWER.

The limits on the heat flux hot channel factor and the nuclear enthalpy
rise hot channel factor ensure that 1) the design limits on peak local power
density and minimum DNBR are not exceeded and 2) in the event of a LOCA the
peak fuel clad temperature will not exceed the 2200°F ECCS acceptance criteria
limit. The peaking limits are specified in the COLR per
Specification 6.9.1.14.
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Each of these hot channel factors is measurable but will normally only be
determined periodically as specified in Specifications 4.2.2 and 4.2.3. This
periodic surveillance is sufficient to insure that the limits are maintained
provided:

a. Control rods in a single group move together with no individual rod
insertion differing by more than # 13 steps from the group demand
position.

b. Control rod groups are sequenced with overlapping groups as

described in Specification 3.1.3.6.

-3 The contrel rod insertion limits of Specifications 3.1.3.5 and
3.1.3.6 are maintained.

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

The F,,(X,Y) limit as a function of THERMAL POWER allows changes in the
radial power shape for all permissible rod insertion limits. Fu(X,Y) will be
maintained within its limits provided conditions a thru d above, are
maintained.

when an F,(X,Y,Z) measurement is taken, an allowance for measurement
uncertainty is made. An allowance of 5% is appropriate for a full-core map
taken with the Incore Detector Flux Mapping System, and this allowance is
included in the methodology applied to the determination of the core operating
limits as described in the reference in Specification 6.5.1.14.

The hot channel factors, sfix,v,2» and gli(x,n, are measured periodically
and compared to the nominal design values to provide a reasonable assurance
that the core is operatiny as designed and that the limiting criteria will not
be exceeded for operation within the Technical $pecification limits of
Sections 2.2 (Limiting Safety System Settings), 3.1.3 (Moveable Control
Assemblies), 3.2.1 (AXIAY FLUX DIFFERENCE), and 3.2.4 (QUADRANT POWER TILT
RATIO) . An allowance is provided to account for the expected deviation between
the calculation and the measur=ment. If the measurement is above the maximum
expectad value for that locatic , it ig assumed to not be operating as
designed, and a peaking ma~3... evaluation is performed to provide a basis for
decreasing the width of the AFD and f(AI) limits, and for reducing THERMAL
POWER .
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3i/4.2.4 QUADRANT POWER TILT RATIO

The QUADRANT POWER TILT RATIO limit assures that no anomaly exists such
that the radial power distribution satisfies the design values used in the
power capability analysis. Radial power distribution measurements are made
during startup testing and periodically during power operation.

The QUADRANT POWER TILT RATIO limit at which corrective action is
required provides DNB and linear heat generation protection with x-y plane
power tilts. The QUADRANT POWER TILT RATIO limit is reflected by a
corresponding peaking augmentation factor which is included in the generation
of thz AFD limits.

The 2-hour time allowance for operation with the tilt condition greater
than 1.02 but less than 1.09, is provided to allow identification and
correction of a dropped or misaligned control rod. In the event such action
does not correct the tilt, the margin for uncertainty on Fo(X,Y¥,Z) is
reinstated by reducing the allowable THERMAL POWER by 3 percent for each
percent of tilt in excess of 1.02.

3/4.2.5 DNB PARAMETERS

The limits on the DNB related parameters assure that each of the para-
meters are maintained within the normal steady state envelope of operation
assumed in the transient and accident analyses. The limits are consistent with
the initial PSAR assumptions and have been analytically demonstrated adequate

to maintain a minimum DNBR of greater than or equal to the safety analysis DNBR
limit throughout each analyzed transient.

The 12 hour periodic surveillance of these parameters through instrument
readout is sufficient to ensure that the parameters are restored within their
limits following load changes and other expected transient operation.

The flow parameters indicated in Figure 3.2-1 have been rounded down to
bias the analysis in the conservative direction.

B 3/4 2-4 Amendment No. 19, 138, 15§,
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The measurement of response time at the specified frequencies provides
assurance that the protective and ESF action function associated with each
channel is completed within the time limit assumed in the accident analyses.
No credit was taken in the analyser for those channels with response times
indicated as not applicable in the updated final safety analysis report.

Response time may be demonstrated by any series of sequential,
overlapping or total channel test measurements provided that such tests
demonstrate the total channel response time as defined. Sensor response time
verification may be demonstrated by either 1) in place, onsite or offsite test
measurements or 2) utilizing replacement sensors with certified response times.

Action 15 of Table 3.3-1, Reactor Trip System Instrumentation, allows the
breaker to be bypassed for up to 4 hours for the purpose of performing
maintenance. The 4 hours is based on a Westinghouse analysis performed in
WCAP-10271, Supplement 1, which determines bypass breaker availability.

The placing of a channel in the trip condition provides the safety
function of the channel. If the channel is tripped for testing and no other
condition would have inAicated inoperability, the channel should not be
declared inoperable.

3/4.3.5 MONITORING INSTRUMENTATION
3/4.3.3.) RADIATION MONITORING INSTRUMENTATION

The OPERABILITY of the radiation monitoring channels ensures that 1) the
radiation levels are continually measured in the areas served by the individual
channels and 2) the alarm or automatic action is initiated when the radiation
level trip setpoint is exceeded.

3/4.3.3.2 MOVABLE INCORE DETECTORS

The OPERABILITY of the movable incore detectors with the specified
minimum complement of equipment ensures that the measurements obtained from use
of this system accurately represent the spatial neutron flux distribution of
the reactor core. The OPFRABILITY of this system is demonstrated by
irradiating each detector used and determining the acceptability of its voltage
curve,

For the purpose of measuring F,(X,Y,Z) or Fyu(X,Y) a full incore flux map
is used. Quarter-core flux maps, as defined in WCAP-8648, June 1976, may be
used in recalibration of the excore neutron flux detection system, and full
incore tiux maps or symmetric incore thimbles may be used for monitoring the
QUADRANT POWER TILT RATIO when one Power Range Channel is inoperable.

3/4.3.3.3 SEISMIC INSTRUMENTATION

The OPERABILITY of the seismic instrumentation ensures that sufficient
capability is available to promptly determine the magnitude of a seismic event
and evaluate the response of those features important to safety. This
cnp:bilitgaiu required to permit comparison of the measured response to that
used in t
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ADMINISTRATIVE CONTROLS

MONTHLY REACTOR OPERATING REPORT

6.9.1.10 Routine reports of operating statistics and shutdown experience,
including documentation of all challenges to the PORVs or Safety Valves, shall
be suomitted on a monthly basis no later than the 15th of each month following
the calendar month covered by the report.

CORE OPERATING LIMITS REPORT

6.9.1.14 Core operating limits shall be established and documented in the CORE
OPERATING LIMITS REPORT before each reload cycle or any remaining part of a
reload cycle for the following:

;

6.

¢ 5

£,(AI) limits for Overtemperature Delta T Trip Setpoints and f,(AI)
limits for Overpower Delta T Trip Setpoints for Specification 2.2.1.

Moderator Temperature Coefficient BOL and EOL limits and 300 ppm
surveillance limit for Specification 3/4.1.1.3,

shutdown Bank Insertion Limit for Specification 3/4.1.3.5,

Control Bank Insertion Limits for Specification 3/4.1.3.6,

AXIAL FLUX DIFFERENCE Limits for Specification 3/4.2.1,

Heat Flux Hot Channel Factor and K(z) for Specification 3/4.2.2, and

Nuclear Enthalpy Rise Hot Channel Factor for Specification 3/4.2.3.

6.9.1.14.a The analytical methods used to determine the core operating limits
shall be those previously reviewed and approved by NRC in:

b

BAW-10180P-A, Rev., 1, “NEMO - NODAL EXPANSION METHOD OPTIMIZED",
March 1993. (FCF Proprietary)
(Methodology for Specification 3.1.1.3-Moderator Temperature

Coefficient)

- i BAW-10169P<A, "RSG PLANT SAFETY ANALYSIS - B&W SAFETY ANALYSIS
METHODOLOGY FOR RECIRCULATING STEAM GENERATOR PLANTS", October 1989.
(FCF Proprietary)

(Methodology for Specification 3.1.1.3-Moderator Temperature
Coefficient)

3 BAW-10163P-A, Core Operating Limit Methodolocy for Westinghouse-
Designed PWRs, June 19589. (FCF Proprietary)

(Methodology for Specification 2.2.1, - Limiting Safety System
Settings [(f,(AI), £,(A1) limits], 3.1.3.5 - Shutdown Bank
Insertion Limits, 3.1.3.6 - Control Bank Insertion Limits,
3/4.2.1 - Axial Flux Difference, 3/4.2.2 - Heat Flux Hot Channel
Factor, 3/4.2.3 - Nuclear Enthalpy Rise Hot Channel Factor)

4. BAW-10168P-A, Rev. 2, RSG LOCA - B&W Loss of Coolant Accident
Evaluation Model for Recirculating Steam Generator Plants, (FCF
Proprietary)

(Methodology for Specification 3/4.2.2 - Heat Flux Hot Channel
Factor)

L P BAW-10168P-A, Rev 3, RSG LOCA -~ B&W Loss of Coolant Accident
Evaluation Model for Recirculating Steam Generator Plants, (FCF
Proprietary)

{Methodology for Specification 3/4.2.2 - Heat Flux Hot Channel
Factor)
SEQUOYAH - UNIT 1 6-21 Amendment No. 52, S8, 72, 74, 117,
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CORE OPERATING LIMITS REPORT (continued)

6. WCAP-10054-P-A, Westinghouse Small Break ECCS Evaluation Model Using
the NOTRUMP Code, August 1985, (W Proprietary)
(Methodology for Specification 3/4.2.2 - Heat Flux Hot Channel
Factor)

; WCAP-10266-P~-A, Rev. 2, "THE 1981 REVISION OF WESTINGHOUSE EVALUATION
MODEL USING BASH CODE", March 1987, (W Proprietary).
(Methodology for Specification 3.2.2 - Heat Flux Hot Channel
Factor) .

6.9.1.14.b The core operating limits shall be determined so that all
applicable limits (e.g., fuel thermal-mechanical limits, core thermal-hydraulic
limits, ECCS limits, nuclear limits such as shutdown margin, and transient and
accident analysis limits) of the safety analysis are met.

6.9.1.14.¢c THE CORE OPERATING LIMITS REPORT shall be provided within 30 days
after cycle start-up (Mode 2} for each reload cycle or within 30 days of
issuance of any midcycle revision of the NRC Document Control Desk with copies
to the Regional Administrator and Resident Inspector.

SPECIAL REPORTS

6.9.2.1 Special reports shall be submitted within the time period specified
for each report, in accordance with 10 CFR 50.4.

6.9.2.2 piesel Generator Reliability Improvement Program

As a minimum the Reliability Improvement Program report for NRC audit, required
by LCC 3.8.1.1, Table 4.8-1, shall include:

(a) a summary of all tests (valid and invalid) that occurred within the time
period over which the last 20/100 valid tests were performed

(b) analysis of frilures and determination of root causes of failures

{e}) evaluation of each of the recommendations of NUREG/CR-0660, "Enhancement
of Onsite Emergency Diesel Generator Reliability ir Operating Reactors,"”
with respect to their application to the Plant

{d) identification of all actions taken or to be taken tc 1) correct the root
causes of failures defined in b) above and 2) achieve a general
improvement of diesel yenerator reliability

(e} the schedule for implementation of each action from d) above

(f) an assessment of the existing reliability of electric power tc -~ngineered-
safety-feature equipment

SEQUOYAH - UNIT 1 6-21la Amendment No. 52, 58, 72, 74,
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FUNCTIONAL UNIT

10.

1i.

12.

. Manual Reactor Trip

Power Range, Neutron Flur

Power Range, Neutron Flux,
High Positive Rate

Power Range, Neutron Flux,
High Negative Rate

Intern=diate Range, Neutrocn
Flux

Source Range, Neutron Flux
Overtemperature AT

Overpower AT

Pressuvrizer Pressure--Low
Pressurizer Pressure--High
Pressuriz<r Water Level--High

Loss ~.f Flow

TRIP SETPOINT
Not Applicable

Low Setpoint
THERMAL POWER

s 25% of RATED
High Setpoint - s 109% of RATED
THERMAL POWER

s 5% of RATED THERMAL POWER with
a time constant 2 2 seconds

s 5% of RATED THERMAL POWER with
a time constant 2 2 seccnds

s 25% of RATED THERMAL EFOWER

s 10° counts per second
See Note 1

See Note 2

2 1970 psig

s 2385 psig

s 92% of instrument span

2z 90% of design flow per loop*

*Design flow is 90,045 (87,000 x 1.035) gpm per loop.

SEQUOYAH - UNIT 2

Net Applicable

Low Setpoint - s 27.4% of
RATED THERMAL POWER

High Setpoint - s 111.4% of
RATED THERMAL POWER

s 6.3% of RATED THERMAL POWER
with a time constant 2 2 seconds

s 6.3% of RATED THERMAL POWER
with a time constant 2 2 seconds

s 45.20% of RATED THERMAL POWER

s 1.45 x 10* counts per second
See Note 3

See Note 1

2 1964 .8 psig

s 2390.2 psig

s 92.7% of instrument span

z 89.6% of design flow per loop*
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212,

{R132
|R132

R3&

la:s
|R177

|R177

R132

|R203

|R212



NOTE 1: (Continued)
s = Laplace transform operator. sec-l

and tl(AI) is a function of the indicated difference between top and bottcm detectors
of the power-range nuclear ion chambers; with gains to be selected based on measured

instrument response during plant startup tests such that:
{1) for q. - 9 between QTNL" and QTPL fl(AI) = 0 (where q, and a9, I
are percent RATED THERMAL POWER in “he top and bottom halves of the core respectively,

and 9, * 9 is total THERMAL POWER in percent of RATED THERMAL POWER) . IlZl
{ii) for each percent that the magnitude of (qt - qb) exceeds QTNL', the AT trip set-
point shall be automatically reduced by QTNS  of its value at RATED THERMAL POWER. I
(1ii) for each percent that the magnitude of (g _ - qb) exceeds QTPL’. the AT trip set-
point shall be automatically reduced by QTPS" of its value at RATED THERMAL POWER. I
NOTE 2: Overpower AT (1 * 745) < AT (K, - kK_(_"35 ) T -K_[T - T*] - £_(AI))
o 4 5 6 2
1 + 7.8 1+ 7.8
5 3
1+ 718
where: 4 _ .s defined in Note 1
i ® TSS R132

‘QTNL, QTPL, QTNS, and QTPS are specified in the COLR per Specification 6.5.1.14.
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NOTE

SEQUOYAH

2%

{Continued)

- UNIT 2

= as defined in Note 1
"y Ts
‘To = as defined in Note 1
K‘ s 1.087
K 2 0.02/°F for increasing average temperature and 0 for decreasing average

s temperature
r}s
1+ r 5 = The function generated by the rate-lag controller for T dynamic
3 compensation avg
r3 = Time constant utilized in the rate-lag controller for Tavg' 73 2 10 secs.
KG 2 0.0011 for T > T" and K6 =0 for T T™
T = as defined in Note 1
™ = Indicated Tavg at RATED THERMAL POWER (Calibration temperature for
AT instrumentation, s 578.2°F)

s = as defined in Note 1

and f£,(AI) is a 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 such that:

(i) for q,_ - between QPNL* and QPPL* £,(AI) = 0 (where and are percent RATED
TaERitht, poNER

in the top and bottom halves of the core Yespectively, and q +q is
total THERMAL POWER in percent of RATED THERMAL POWER) .

(ii) for each percent that the magnitude of (g - ) exceeds QPNL* the AT trip setpoint
shall be automatically reduced by QPNS* of itsPvalue at RATED THERMAL POWER

{iii) for each percent that the magnitudies of (g _ - qb) exceeds QPPL* the AT trip setpoint
shall be autom2tically redured by LFPS* of itsPvalue at RATED THERMAL POWER

‘QPNL, OPPL, QPNS, and OPPS are specified in the COLR per Specification 6.9.1.14.
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The restrictions of this Safety Limit prevent overheating of the fuel and
possible cladding perforation which would result in the release of fission
products to the reactor coolant. Overheating of the fuel cladding is prevented
by restricting fuel operation to within the nucleate beiling regime where the
heat transfer coefficient is large and the cladding surface temperature is
slighcly above the coolant saturation temperature.

Operation above the upper boundary of the nucleate boiling regime could
result in excessive cladding temperatures because of the onset of departure
from nucleate boiling (DNB) and the resultant sharp reduction in heat transfer
coefficient. DNB is not a directly measurable parameter during operation and;
therefore, THERMAL POWER and Reactor Coolant Temperature and Pressure have been
related to DNE. The DNB correlations have been developed to predict the DNB
flux and the location of DNB for axially uniform and non-uniform heat flux
digstributions. The local DNB heat flux ratio, DNBR, defined as the ratio of
the heat flux that would cause DNB at a particular core location to the local
heat flux, is indicative of the margin to DNB.

The DNB design basis is that there must be at least a 95 percent
probability with 95 percent confidence that DNB will not occur when the minimum
DNBR is at the design DNBR limit.

In meeting this design basis, uncertainties in plant operating
parameters, nuclear and thermal parameters, and fuel fabrication parameters are
considered statistically such that there is at least a 95 percent probability
at a 95 percent confidence level that the minimum DNBR for the limiting rod is
greater than or egual to the DNBR limit. The uncertainties in the above plant
parameters are used to determine the plant uncertainty. This DNBR uncertainty,
combined with the correlation DNBR limit, establishes a design DNBR value which
must be met in plant safety analysis using values of input parameters without
uncertainties.

The curves of Figure 2.1-1 show the loci of points of THERMAL POWER,
Reactor Coolant System pressure and average temperature for which the minimum
DNBR is no less than the safety analysis DNBR limit, or the average enthalpy at
the vessel exit is equal to the enthalpy of saturated liguid.

The gurves of Figure 2.1-1 are based on an enthalpy rise hot channel
factor, F, , (nominal values have been reduced to include a 4% total rnd power
uncertainty factor), and a reference cosine with a peak of 1.55 for axa.l power
shape. An allowance is included for an increase in

Ffu at reduced power based on the expression:

P
’;‘a > rnw (1+.3 (1-P))

where F = '
RATED THERMAL POWER

1.70 - Mark-BW Fuel
F::P = Nominal Values
1.62 - Westinghouse Fuel
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BASES

intermediate and Source Range, Nuclear Flux (Continued)

Range Channels will initiate a reactor trip at approximately 25 percent of
RATED THERMAL POWER unless manually blocked when P-10 becomes active. No
credit was taken for operation of the trips associated with either the Inter-
mediate or Source Range Channels in the accident analyses; however, their
functional capability at the specified trip settings is reguired by this
specification to enhance the overall reliability of the Reactor Protection
System,

OQvertemperature AT

The Overtemperature Delta T trip provides core protection to prevent ONB for
all combinations of pressure, power, coolant temperature, and axial power dis-
tribution, provided that the transient is slow with respect to transit, thermo-
well, and RTD response time delays from the core to the temperature detectors
(about 8 seconds), and pressure is within the range between the High and Low
Pressure reactor trips. This setpoint includes corrections for axial power
distribution, changes in density and heat capacity of water with temperature
and dynamic compensation for transport, thermowell, and RTD response time
delays from the core to the RTD output indication. With normal axial power
distribution, this reactor trip limit is always below the core safety limit as
shown in Figure 2.1-1. 1f axial peaks are greater than design, as indicated by
the difference between top and bottom power range nuclear detectors, the
t:;ctor trip is automatically reduced according to the notations in

Table 2.2-1.

The £,(AI) trip reset term in the Overtemperature Delta T trip function
precludes power distributions that cause the DNB limit to be exceeded during a
limiting Condition II event. The negative and positive AI limits at which the
f,(AI) term begins to reduce the trip setpoint and the dependence of £,(AI) on
THERMAL POWER are determined on a cycle-specific basis using approved
methodology and are specified in the COLR per Specification 6.9.1.14.

Operation with a reactor coolant loop out of service below the 4 loop P-8
setpoint does not require reactor protection system setpoint modification
because the P-8 setpoint and associated trip will prevent DNB during 3 loop
operation exclusive of the Overtemperature Delta T setpoint.

Delta-T , as used in the Overtemperature and Overpower AT trips, represents the
100 per@ent RTP value as measured by the plant for each loop. This normalizes
each loop's AT trips to the actual operating conditions existing at the time of
measurement, thus forcing the trip to reflect the equivalent full power condi-
tions as assumed in the accident analyses. These differences in RCS loocp AT
can be due toc several factors, e.g., measured RCS loop flows greater than ther-
mal design flow, and slightly asymmetric power distributions between quadrants.
While RCS locp flows are not expected to change with cycle life, radial power
redistribution between quadrants may occur, resulting in small changes in loop
specific AT values. Accurate determination of the loop specific A" value
should be made when performing Incore/Excore quarterly recalibration and under
steady state conditicns (i.e., power distributions not affected 'y xenon or
other transient conditions.) .

SEQUOYAH - UNIT 2 B 2-4 Amendment No. 129, 132,

R129

R132

R132



The Overpower Delta T reactor trip provides assurance of fuel integrity, e.g.,
no melting, under all possible overpower conditions, limits the required range
for Overtemperature Delta T protection, and provides a backup to the High Neu-
tron Flux trip. The setpoint includes corrsctions for changes in axial power
distribution, density and heat capacity of water with temperature, and dynamic
compensation for transport, thermowell, and RTD response time delays from the
core to the RTD output indication. The setpoint is automatically reduced
according to the notations in Table 2.2-1 to account for adverse axial flux
differences.

The £,(AI) trip reset term in the Overpower Delta T trip function precludes
power distributions that cause the fuel melt limit to be exceeded during a
limiting Condition II event. The negative and positive AI limits at which the
#,(AI) term begins to reduce the trip setpoint and the dependence of £,(AI) on
THERMAL POWER are determined on a cycle-specific basis using approved
methodology and are specified in the COLR per Specification 6.9.1.14.

The Overpower Delta T trip provides protection to mitigate the consequences of
various size steam breaks as reported in WCAP-9226, "Reactor Core Response to
Excessive Secondary Steam Releases."

Delta-T , as used in the Overtemperature and Overpower AT trips, represents the
100 perfent RTP value as measured by the plant for each loop. This normalizes
each loop's AT trips to the actual operating conditions existing at the time of
measurement, thus forcing the trip to reflect the equivalent full power condi-
tions as assumed in the accident analyses. These differences in RCS loop AT
can be due to several factors, e.g., measured RCS loop flows greater than ther-
mal design flow, and slightly asymmetric power distributions between guadrants.
While RCS locp flows are not expected to change with cycle life, radial power
redistribution between quadrants may occur, resulting in small changes in loop
specific AT values. Accurate determination of the loop specific AT value
should be made when performing Incore/Excore quarterly recalibration and under
steady state conditions (i.e., power distributions not affected by xenon or
other transient conditions.).

Pressurizer Pressure

The Pressurizer High and Low Pressure trips are provided to limit the pressure
range in which reactor operation is permitted. The High Pressure trip is
backed up by the pressurizer code safety valves for RCS overpressure
protection, and is therefore set lower than the set pressure for these valves
(2485 psig). The Low Pressure trip provides protection by tripping the reactor
in the event of a loss of reactor coolant pressure.

Pressurizer Water Level

The Pressurizer High Water Level trip ensures protection against Reactor
Coolant System overpressurization by limiting the water level to a volume
sufficient to retain a steam bubble and prevent water relief through the
pressurizer safety valves. No credit was taken for operation of this trip in
the accident analyses; however, its functional capability at the specified trip
setting is required by this specification to enhance the overall reliability of
the Reactor Protection System.
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3/4.2.2 MEAT FLUX HOT CHANNEL FACTOR: Fo(X.Y.Z)

LIMITING CONDITION FOR OPERATION
Ww

3.2.2 Fg(X,Y,%) shall be maintnined within the acceptable limits specified in
the COLR.

APPLICABILITY: MODE 1
ACTION:
With Fo(X,Y,2) exceeding its limit:

a. Reduce THERMAL POWER at least 1% for each 1% F,(X,Y,Z) exceeds the limit
within 15 minutes, and similarly reduce the following:

1. Administratively reduce the allowable power at each point along the AFD
limit lines within 2 hours, and

2. The Power Range Neutron Flux-High Trip Setpoints within the next
4 hours.

b. POWER OPERATION may proceed for up to 48 hours. Subsequent POWER
OPERATION may proceed provided the Overpower Delta T Trip Setpoints (value
of K,) have been reduced at least 1% (in AT span) for each 1% that
Fo(X,Y,2) exceeds the limit specified in the COLR.

¢. Identify and correct the cause of the out-of-limit condition prior to
increasing THERMAL POWER above the reduced limit required by Action a and
b., above; THERMAL POWER may then be increased provided Fo(X,Y,Z) is
demonst:ra’ . ed through incore mapping to be within its limits.

SURVEILLANCE REQUIREMENTS

e

4.2,2.1 The provisions of Specification 4.0.4 are not applicable.
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SURVEILLANCE REQUIREMENTS (Continued)
T T T S S

4.2.2.2 pM(x,v,z shall be evaluated to determine if F,(X,Y,Z) is within its
limit by:

a. Using the moveable incore detectors to obtain a power distribution map
(p:(x,y,g) *) at any THERMAL POWER greater than 5% of RATED THERMAL POWER.

b. Satisfying the following relationship:

FY(X,Y,2Z) < BONOM(X,Y,Z)
where BONOM(X,Y,Z)*+ represents the nominal design increased by an
allowance for the expected deviation between the nominal design and the
measurement .

The BQNOM(X,Y,2Z) factors are not applicable in the following core plane
regions as measured in percent cf core height from the bottom of the fuel:

1. Lower core region from 0 to 15%, inclusive.

2. Upper core region from 85 to 100%, inclusive.

c. 1f the above relationship is not sitisfied, then

1. For that location, calculate tie ¥ margin to the maximum allowable
design as follows:

Fy(X,Y,2) )
= - 0
$ AFD Margin ( 1 BODES (X, ¥, 7) X 100%
, F(x,v.2) )
8 £,(AI) Margin ( 1 TeDES (X V. 2) J x 100%

where DQDES(X,Y,2Z)** and BCDES (X,Y,Z)** represent the maximum allowable
design peaking factors which insure that the licensing criteria will be
preserved for operation within Limiting Condition for Operation limits,
and include allowances for the calculaticnal and measurement
uncertainties.

* No additional uncertainties are required in the following equations for
Fyix,v,2), because the limits include uncertainties.

*+ BQNOM (X,Y,2), BQDES(X,Y¥,Z), and BCDES(X,Y,Z) Data bases are provided for
input to the plant pocwer distribution analysis computer codes on a cycle
specific basis and are .etermined using the methodology for core limit
generation described in the references in Specification 6.3.1 .°
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SURVEILLANCE REQUIREMENTS (Continued)
e e e e S e s

2. Find the minimum margin of all locations examined in 4.2.2.2.c.1 above.
AFD min margin = minimum % margin value of all locations examinea.

£,(AI) OPAT min margin = ninimum % margin value of all locations
examined.

3. If the APD min margin inm 4.2.2.2.c¢.2 above is <0, either the following
actions shall be taken, or the action statements for 3.2.2 shall be
followed.

(a) Within 2 hours, administratively reduce the negativai AFD limit
lines at each power level by:

Reduced AFDY™ . (AFDY“™ from COLR) + absolute value of
(NSLOPEA®+ & x AFD min margin of 4.2.2.2.c.2)

(B) Within 2 hours, administratively reduce the positive AFD limit
lines at each power level by:

Reduced AFDY™ « (AFDY™ from COLR) - absolute value of
(PSLOPEMP* & X AFD min margin)

4. If the £f,(A1) min margin in 4.2.2.2.c.2 above is <0, either the
following actions shall be taken, or the action statements for 3.2.2
shall be followed.

(a) Within 48 hours, reduce the OPAT negative f,(AI) breakpoint limit
by:

Reduced OPAT negative f,(AI) breakpoint limit = (f,(AI) limit of
Table 2.2-1) + absolute value of

(NSLOPE™ " § x £,(AI) min margin)

* NSLOPE™® and PSLOPE"D are the amount of AFD adjustment required to
compensate for each 1% that Fy(X,Y,Z) exceeds the limit provided in the
COLR per Specification 6.9.1.14.

e NSLOPET'AD and psLoppf'4D are the amounts of the OPAT f,(AI) limit

adjustment required to compensate for each 1% that Fy(X,Y,2Z) exceeds the
limit provided in the COLR per Specification 6.9.1.14.
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POWER DIST" 1BUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)
R e e T s

(b) Within 48 hours, reduce the OPAT positive £,(AI) breakpoint
limit by:

Reduced OPAT positive £,(AI) breakpoint limit = (£,(AI)
limit of Table 2.2-1) - absolute value of

(PSLOPE"'*P'es § x £,(AI) min margin)

d. Measuring p¥(x,v,2) according to the following schedule:

1 Upon achieving equilibrium conditions after exceeding by
10 percent or more of RATED THERMAL POWER, the THERMAL
POWER at which Fy(X,Y,Z) was last determined, *** or

2. At least once per 21 Effective Full Power Days, whichever
occurs first.

e. With two measurements extrapclated to 31 EFPD beyond the most recent

measurement yielding g¥(x,v,2) » BONOM(X, Y. 2), either of the following
actions specified shall be taken.

3= Fx,Y.2 shall be increased over that specified in
4.2.2.2.a by the appropriate factor specified in the COLR,
and 4.2.2.2.c repeated, or

3. F¥(x,v,z) shall be evaluated according to 4.2.2.2 at or

before the time when the margin is projected to result in
one of the actions specified in 4.2.2.2.c.3 or 4.2.2.2.¢c.4.

4.2.2.3 When F,(X,Y,2) is measured for reasons other than meeting the
requirements of Specification 4.2.2.2 an overall measured Fo(X,Y,2) shall be
obtained from a power distribution map, increased by 3% to account for
manufacturing tolerances and further increased by S% to account for measurement
uncertainty, and compared to the Fg(X,¥,Z) limit specified in the COLR

according to Specification 3.2.2.

L

L

NSLOPE®'AD and psLopg’'s" are the amounts of the OPAT f£,(AI) limit
adjustment required to compensate for each 1% that Fy(X,Y,2) exceeds the
limit provided in the COLR per Specification 6.9.1.14.

During power escalation at the baginning of each cycle, power level may be
increased until a power level for extended operation has been achieved and

power distribution map obtained.
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LIMITING CONDITION FOR OPERATION
e e L s e

3.2.3 Fu(X,Y) shall be maintained within the limits specified in the COLR.

APPLICABILITY: MODE 1
ACTION:
With P, (X,Y) exceeding the limit specified in the COLR:
a. Witkin 2 hours either:
1. Restore F, (X,Y) to within the limit specified in the COLR, or

2. Reduce the allowable THERMAL POWER from RATED THERMAL POWER at
least RRH*% for each 1% that F,(X,Y) exceeds the limit, and

b. Within the next 4 hours either:
1. Restore F (X,¥) to within the limit specified in the COLR, or

2. Reduce the Power Range Neutron Flux-High Trip Setpoint in Table
2.2-1 at least RRH*% for each 1% that F,(X,Y) exceeds that limit,

and

¢. Within 24 hours of initially being outside the limit specified in the
COLR, either:

1. Restore F,(X,Y) to within the limit specified in the COLR, or

2. Verify through incore flux mapping that Fy(X,Y) is restored to
within the limit fcr the reduced THERMAL POWER allowed by ACTION
a.2 or reduce THERMAL POWER to less than 5% of RATED THERMAL POWER
within the next 2 hours.

. RRH is the amount of power reduction required to compensate for each 1%
that F,,(X,Y) exceeds the limit provided in the COLR per Specification
$.9.1.14.
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ACTION: (Continued)

d. Within 48 hours of initially being outside the limit specified in the
COLR, reduce the Overtemperature Delta T K, term in Table 2.2-1 by at
least TRH** for each 1% that F,,(X,Y) exceeds the limit, and

e. Identify and correct the cause of the out-of-limit condition prior to
increasing THERMAL POWER above the reduced THERMAL POWER limit
requir»d by ACTION a.2 and/or b. and/or c¢. and/or d., above;
subsequent POWER OPERATION may proceed provided that F (X, Y) is
demonstrated, through incore flux mapping, to be within the above
limit prior to exceeding the following THERMAL POWER levels:

3. A nominal 50% of RATED THERMAL POWER,
a. A nominal 75% of RATED THERMAL POWER, and

3, Wwithin 24 hours of attaining greater than or equal to 95\ of
RATED THERMAL POWER.

e TRH is the amount of Overtemperature Delta T K, setpoint reduction
required to compensate for eacn 1% that F,(X,Y) exceeds the limit
provided in the COLR per Specification 6.9.1.14.
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EOWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4.32.3.3 The provisions of Specification 4.0.4 are not applicable.

7.2.3.2 Fl(x, vy shall be evaluated to determine if Fu(X,Y¥) is with . its

lirdt by:

a. Using the movable incore detectors to obtain a power distribution map
Pl(x,v)* at any THERMAL POWER greater than 5% of RATED THERMAL
POWER .

b. Satisfying the following relationship:
FAHR™ (X,Y) s BHNOM(X,Y)
Where :

""‘Xl n

FAHRM(X,Y) =
gl MAPY /| AXIAL(X,Y)

And BHNOM (X, Y)** represents the nominal design increased by an
allowance for the expected deviation between the nominal design and

the measurement .,

MAPM is the maximum Allowable Peak** obtained “rom the measured power
distribution.

AXIAL(X,Y) is the axial shape for F, (X, Y).
e. If the above relationship is not satisfied, then

I For the location, calculate the % margin to the maximum
allowable design as follows:

~
S F,y Margin = (1 ” Z‘a—%gﬁ)yl ) X 100%

FAHR(X, ¥)
"BRDES (X, V) ) o

$ f,(AI)Margin -(

where BHDES (X,Y) and BRDES (X,Y) ** represent the maximum
allowable design peaking factors which insure that the licensing
criteria will be preserved for operation within the LCO limits,
and include allowances for calculational and measurement
uncertainties.

. Noc additional uncertainties are reguired in the focllowing equations for
FY(x,y) and FAHR™(X,Y), because the limits include uncertainties.

e BHNOM (X,Y), MAPM, BHDES(X,Y), and BRDES (X,Y) data bases are provided for
input to the plant power distribution analysis computer codes on a cycle
specific basis and are determined using the methodoclogy for core limit
generation described in the references in Specification 6.9.1.14.
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$.2.3.3

SURVEILLANCE REQUIREMENTS

Find the minimum margin of all locations exaﬁined in 4.2.3.2.c.1
above .

Fuy min margin = minimum % margin value of all locations
examined

£,(AZ) min margin = minimum % margin value of all locations
examined

1f the F,, min margin in 4.2.3.2.¢c.2 above is < 0, then within 2
hours reduce the allowable THERMAL POWER from RATED THERMAL
POWER by RRH*% x most negative margin from 4.2.3.2.c.2 and
maintain the regquirements of Specification 3.2.3; otherwise the
Action statements for 3.2.3 apply.

1f the £,(AI) min margin in 4.2.3.2.c¢.2 above is < 0, then
within 48 hours reduce the Overtemperature Delta T K1 term in
Table 2.2-1 by at least TRH**% x most negative margin from
4.2.3.2.c.2 and maintain the requirements of Specification
3.2.3; otherwise the action statemenus for 3.2.3 apply.

With two measurements extrapclated to 31 EFPD beyond the most recent
measurement yielding

FAHRM (X,Y) > BHNOM(X,Y)

either of the following actions shall be taken:

3.

Fl(x, v shall be increased over that specified in 4.2.3.2.a by

the appropriate factor specified in the COLR, and 4.2.3.2.c.1
repeated, or

Fl,(x,y) shall be evaluated according to 4.2,3.2 at or before

the time when the margin is projected to result in the action
specified in 4.2.3.2.¢.3 or 4.2.3.2.c.4.

rl,(x,vn shall be determined tc be within its limit by using the

incore detectors to obtain a power distribution map:

Prior to operation above 75% of RATED THERMAL POWER after each fuel

a.
loading, and
b. At least once per 31 EFPD.
. RRH is the amount of power reduction required to compensate for each 1%

that F,(X,Y) exceeus the limit provided in the COLR per Specification

6.9.1.14.

od TRH is the amount of Overtemperature Delta T K, setpeint reduction
required to compensate for each 1% that F,,(X,Y) exceeds the limit
provided in the COLR per Specification 6.9.1.14.
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POWEE DISTRIBUTION LIMITS
2/4.2.4 QUADRANT POWER TILT RATIO

LIMITING CONDITION FOR OPERATION

3.2.4 The QUADRANT POWER TILT RATIO shall not exceed 1.02.

APPLICABILITY: MODE 1 above 50% of RATED THERMAL POWER*

ACTION:

a. With the QUADRANT POWER TILT RATIO determined to exceed 1.02 but less
than or equal to 1.09:

Calculate the QUARANT POWER TILT RATIO ac least once per hcur
until either:

a) The QUADRANT POWER TILT RATIO is reduced to within its
limit, or

b) THERMAL POWER is reduced to less than 50% of RATED THERMAL
POWER .

Within 2 hours either:

a) Reduce the QUADRANT POWER TILT RATIO to within its limit,
or

b) Reduce THERMAL POWER at least 3% from RATED THERMAL POWER
for each 1% of indicated QUADRANT POWER TILT RATIO in
excess of 1.02 and similarly reduce the Power Range Neutron
Flux-High Trip Setpoints within the next 4 hours.

Verify that the QUADRANT POWER TILT RATIO is within its limit
within 24 hours after exceeding the limit or reduce THERMAL
POWER to less than 50% of RATED THERMAL POWER within the next
2 hours and reduce the Power Range Neutron Flux-High Trip set-
points to less than or equal to 55% of RATED THERMAL POWER
within the next 4 hours.

Identify and correct the cause of the out of limit condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION
above S0% of RATED THERMAL powar may proceed provided that the
QUADRANT POWER TILT RATIO is verified within its limit at least
once per hour for 12 hours or until verified acceptable at 95%
or greater RATED THERMAL POWER.

*See Special Test Exception 3.10.2.

SEQUOYAH - UNIT 2 3/4 2-10 Amendment No. 130

|R130



ACTION: (Continued)

b. With the QUADRANT POWER TILT RATIO determined to exceed 1.0% due to
misalignment of either a shutdown or control rod:

1. Calculate the QUADRANT POWER TILT RATIO at least once per hour
until either:

a) The QUADRANT POWER TILT RATIO is reduced to within its
limit, or

b) THERMAL POWER is reduced to less than 50% of RATED THERMAL
POWER .

2. Reduce THERMAL POWER at leart 3% from RATED THERMAL POWER for
each 1% of indicated QUADRANT POWER TILT RATIO in excess of 1.02
within 30 minutes.

3. Verify that the QUADRANT POWER TILT RATIO is within its limit
within 2 hours after exceeding the limit or reduce THERMAL POWER
to less than 50% of RATED THERMAL PCWER within the next 2 hours
and reduce the Power Range Neutron Flux-High Trip Setpoints to
less than or equal to 55% of RATED THERMAL POWER within the next
4 hours.

4. Identify and correct the cause of the out of limit condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION
above 50% of RATED THERMAL POWER may proceed rovided that the
QUADRANT POWER TILT RATIO is verified within its limit at least
once per hour for 12 hours or until verified acceptable at 95%
or greater RATED THERMAL POWER.

e. With the QUADRANT POWER TILT RATIO determined to exceed 1.09 due to
causes other than the misalignment of either a shutdown or control
rod:

- Calculate the QUADRANT POWER TILT RATIO at least once per hour
until either:

a) The QUADRANT POWER TILT RATIO is reduced to within its
limit, or

b) THERMAL POWER is reduced to less than 50% of RATED THERMAL
POWER .
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PARAMETER

Reactor Coolant System T‘v

Pressurizer Pressure

Reactor Coolant System Flow Rate

*Limit not applicable during either a THERMAL POWER ramp in excess of 5% of

9

LIMITS

4 Loops In
Qperation

< S5B3°F
> 2220 psia*

Figure 3.2-1

RATED THERMAL POWER per minute or a THERMAL POWER step in excess of 10% of
RATED THERMAL POWER, physics test, or performance of surveillance

reguirement 4.1.1.3.Db.
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Figure 3.2-1 Flow vs. Power for 4 Loops in Operation
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MOVEABLE CONTROL ASSEMBLIES (Continued)

The control rod insertion limits and shutdown rod insertion limits are
specified in the COLR for Specification 6.9.1.14.

The ACTION statements which permit limited variations from the basic
requirements are accompanied by additional restrictions which ensure that the
original design criteria are met. Misalignment of a rod requires measurement
of peaking factors and a restriction in THERMAL POWER. These restrictions
provide assurance of fuel rod integrity during continued operation. In
addition, those safety analyses affected by a misaligned rod are reevaluated to
confirm that the results remain valid during future operation.

In the event that a malfunction of the Rod Control System renders control rods
immovable, provision is made for continued operation provided:

(=] The affected control rods remain trippable, and
© The individual control rod alignment limits are met.

in the event that a malfunction of the Rod Control System renders control rod
banks immovable during surveillance testing, provision is made for 72 hours of
continued operation provided:

[} The affected control rod banks remains trippable,

o The individual control rod alignment limits are met,

o A maximum of one control or shutdown bank is inserted no more than
18 steps below the insertion limit,

° No reactor coolant system boron concentration dilution activities
or power level increases are allowed, and
[} The SHUTDOWN MARGIN requirements are verified every 12 hours or

upon insertion of controlling bank during the period the insertion
limit is not met.

The requirements to preclude Reactor Coolant System boron concentration
dilution, while a control or shutdown bank is below insert limits, will
minimize the impact on shutdown margin.

The controlling bank(s), which is normally Control Bank D, is excluded from the
72-hour provision since insertion of this bank(s) below the insertion limit is
not required for control rod assembly surveillance testing. A controlling bank
is defined as any control bank that is less than fully withdrawn as defined in
the COLR with the exception of fully withdrawn banks that have been inserted in
accordance with Surveillance Requirement 4.1.3.1.2. This provision excludes
the use of the 72-hour allowance for contrcl banks that can be exercised

10 steps in either direction without exceeding the insertion limits.

Checks are performed for each reload core to ensure that bank insertions of up
to 18 steps will not result in power distributions, which viclate the DNB
criterion for ANS Condition 11 transients (moderate frequency transients
analyzed in Section 15.2 of the UFSAR). Administrative requirements on the
initial controlling bank position will ensure that this insertion and an
additional controlling bank insertion of five steps or less will not vioclate
the SHUTDOWN MARGIN requirement of Specification 3.1.1.1 during the repair
period. If the controlling bank is inserted more than five steps deeper than
its initial position, a calculation will be performed to ensure that the
SHUTDOWN MARGIN requirement of Specification 3.1.1.1 is met. Since no dilution
or power level increases are allowed, shutdown margin will be maintained as
long as the controlling bank is far enough above its insertion limit to
T:mgcnslte for the inserted worth of the bank that is beyond its insertion
mit.

The 72-hour period for a control rod assembly bank toc be inserted below its
insertion limit restrictsc the likelihood of a more severe (i.e., ANS Condition
III or IV) accident or transient condition occurring concurrently with the
ingertion limit wviolation.
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The specifications of this section provide assurance of fuel integrity
during Condition I (Normal Operatiocn) and II (Incidents of Moderate Frequency)
events by: (a) maintaining the calculated DNBR in the core at or above design
during normal operation and in short term transients, and (b) limiting the
fission gas release, fuel pellet temperature and cladding mechanical properties
to within assumed design criteria. In addition, limiting the peak linear power
density during Condition I events provides assurance that the initial
conditions assumed for the LOCA analyses are met and the ECCS acceptance
criteria limit of 2200°F is not exceeded.

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

F_ (X,¥,2) Heat Flux Hot Channel Factor, is defined as the maximum local

Q heat flux on the surface of a fuel rod at core elevation Z divided
by the average fuel rod heat flux, allowing for manufacturing
tolerar “es on fuel pellets and rods.

n(x.v) Nuclear Enthalpy Rise Hot Channel Factor, is defined as the ratio
of the integral of linear power along the rod with the highest
integrated power to the average rod power.

3/8.2.3  AXIAL FLUX DIFFERENCE (AFD)

The limits on AXIAL FLUX DIFFERENCE (AFD) assure that the F,(X,Y,Z) upper
bound envelope of the P, iimit specified in the COLR times the normalized axial
peaking factor is not exceeded during either normal operation or in the event
of xenon redistribution following power changes.

s

Provisions for monitoring the AFD on an automatic basis are derived from
the plant process computer through the AFD Monitor Alarm. The compuer deter-
mines the one minute average of each of the OPERABLE excore detector outputs
and provides an alarm message immediately if the AFD for at least 2 of 4 or 2
of 3 OPERABLE axcore channels are outside the allowed AI-Power operating space
and the THERMAL POWER is greater than 50 percent of RATED THERMAL POWER.

1/4.2.2 and 3/4.2..

The limits on the heat flux hot channel factor and the nuclear enthalpy
rise hot channel factor ensure that 1) the design limits on peak local power
density and minimum DNBR are not exceeded and 2) in the event of a LOCA the
neak fuel clad temperature will not exceed the 2200°F ECCS acceptance criteria
limit. The peaking limits are specified in the COLR per Specification
6.9.1.14.
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Each of these hot channel factors is measurable but will normally only be
determined periodically as specified in Specifications 4.2.2 and 4.2.3. This
pericdic surveillance is sufficient to insure that the limits are maintained
provided:

a. Control rods in a single group move together with no individual rod
insertion differing by more than + 13 steps from the group demand
position.

- Control rod groups are sequenced with overlapping groups as

described in Specification 3.1.3.6.

e The control rod insertion limits of specifications 3.1.3.5 and
3.1.3.6 are maintained.

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

The F,(X,Y) limit as a function of THERMAL POWER allows changes in the
radial power ~hape for all permissible rod insertion limits. Fau(X,¥) will be
maintained within its limite provided conditions a thru d above, are
maintained.

when an ¥, (X,Y,Z) measurement is taken, an allowance for measurement
uncertainty is made. An allowance of 5% is appropriate for a full-core map
taken with the Incore Detector Flux Mapping System, and this allowance is
included in the methodology applied to the determinaticn of the core operatim
limits as descriped in the reference in Specification 6.9.1.14.

The hot channel factors, sY(x.v.z0 and fli(x, v, are measured periodically
and compared to the nominal design values to provide a reasonable assurance
that the core is operating as designed and that the limiting criteria will not
be exceeded for operation within the Technical Specification limits of
Sections 2.2 (Limiting Safety System Settings), 3.1.3 (Moveable Control
Assemblies), 3.2.1 (AXIAL FLUX DIFFERENCE), and 3.2.4 (QUADRANT POWER TILT
RATIO). An allowance is provided to account for the expected deviation between
the calculation and the measurement. If the measurement is above the maximum
expected value for that location, it is assumed to not be operating as
designed, and a pealiing margin evaluation is performed toc provide a basis for
decreasing the width of the AFD and f(AI) limits, and for reducing THERMAL
POWER .
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3/4.2.4 QUADRANT POWER TILT RATIO

The QUADRANT POWER TILT RATIO limit assures that no anomaly exists such
that the radial power distribution satisfies the design wvalues used in the
power capability analysis. Radial power distribution measurements are made
during startup testing and periodically during power operation.

The QUADRANT POWER TILT RATIO limit at which corrective action is
required provides DNB and linear heat generation protection with x-y plane
power tilts. The QUADRANT POWER TILT RATIO limit is reflected by a
corresponding peaking augmentation factor which is included in the generation
of the AFD limits.

The 2-hour time allowance for operation with the tilt condition greater
than 1.02 but less than 1.09, is provided to allow identification and
correction of a dropped or misaligned control rod. 1In the event such action
does not correct the tilt, the margin for uncertainty on Fu(X,Y,2) is
reinstated by reducing the allowable THERMAL POWER by 3 percent for each
percent of tilt in excess of 1.02.

3/4.2.5 DNB PARAMETERS

The limits on the DNB related parameters assure that each of the para-
meters are maintained within the normal steady state envelope of operation
agssumed in the transient and accident analyses. The limits are consistent with
the initial FSAR assumptions and have been analytically demonstrated adequate
ts maintain a minimum DNBR of greater than or egqual to the safety analysis DNER
limit throughout each analyzed transient.

The 12 hour periodic surveillance of these parameters through instrument
readout is sufficient to ensure that the parameters are restored withir. their
limits following load changes and other expected transient operation.

The flow parameters indicated in Figure 3.2-1 have been rounded down to
bias the analyeis in the conservative direction.
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ADMINISTRATIVE CONTROLS

6.9.1.10 Routine reports of operating statistics and shutdown experience,
including documentation of all challenges to the PORVs or Safety Valves, shall
e submitted on a monthly basis no later than the 15th of each month following
the calendar month covered by the report.

CORE OPERATING LIMITS REPORT

6.9.1.14 Core operating limits shall be established and documented in the CORE
OPERATING LIMITS REPORT before each reload cycle or any remaining part of a
reload cycle for the following:

3 £,(A1) limits for Overtemperature Delta T Trip Setpoints and f,(AI)
limits for Overpower Delta T Trip Setpoints for Specification 2.2.1.

2, Moderator Temperature Coefficient BOL and EOL limits and 300 ppm
surveillance limit for Specification 3/4.1.1.3,

3. Shutdown Bank Insertion Limit for Specification 3/4.1.3.5,

4. Control Bank Insertion Limits for Specification 3/4.1.3.6,

$. AXIAL FLUX DIFFERENCE Limits for Specification 3/4.2.1,

6. Heat Flux Hot Channel Factor and K(z) for Specification 3/4.2.2, and
i Nuclear Enthalpy Rise Hot Channel Factor for Specification 3/4.2.3.

6.9.1.14.a The analytical methods used to determine the core operating limits
shall be those previously reviewed and approved by NRC in:

1. BAW-10180P-A, Rev, 1, "NEMO - NODAL EXPANSION METHOD OPTIMIZED",
March 1993. (FCF Proprietary)
(Methodology for Specification 3.1.1.3-Moderator Temperature
Coefficient)

- {8 BAW-10169P-A, "RSG PLANT SAFETY ANALYSIS - B&W SAFETY ANALYSIS
METHODOLOGY FOR RECIRCULATING STEAM GENERATOR PLANTS", October 1989.
(FCF Proprietary)
(Methodology for Specification 3.1.1.3-Moderator Temperature
Coefficient)

3. BAW-10163P-A, Core Operating Limit Methodology for Westinghouse-
Designed PWRs, June 1989. (FCF Proprietary)
(Methodology for Specification 2.2.1, - Limiting Safety System
Settings [£,(AI), £,(AI) limits], 3.1.3.5 - Shutdown Bank
Ingertion Limits, 3.1.3.6 - Control Bank Insertion Limits,
1/4.2.1 - Axial Flux Difference, 3/4.2.2 - Heat Flux Hot Channel
Factor, 3/4.2.3 - Nuclear Enthalpy Rise Hot Channel Factor)

4. BAW-10168P-A, Rev. 2, R3G LOCA - B&W Loss of Coolant Accident
Evaluation Model for Recirculating Steam Generator Plants, (FCF
Proprietary)

(Methodology for Specification 3/4.2.2 - Heat Flux Hot Channel

Factor)

8. BAW-10168P-A, Rev 3, RSG LOCA - B&W Loss of Coolant Accident
Evaluation Model for Recirculating Steam Generator Plants, (FCF

Proprietary)
(Methodology for Specification 3/4.2.2 - Heat Flux Hot Channel
Factor)
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REACTOR TRIP SYSTEM AND ENC
INSTRUMENTATION (Continued)

The measurement of response time at the specified frequencies provides
assurance that the protective and the engineered safety feature actuation
associated with each channel is completed within the time limit assumed in the
accident analyses. No credit was taken in the analyses for those channels with
response times indicated as not applicable in the updated final safety analysis
report.

Response time may be demonstrated by any series of sequential,
overlapping or total channel test measurements provided that such tests
demonstrate the total channel response time as defined. Sensor response time
verification may be demonstrated by either 1) in place, onsite or offsite test
measurements or 2) utilizing replacement sensors with certified response times.

Action 15 of Table 3.3-1, Reactor Trip System Instrumentation, allows the
breaker to be bypassed for up to 4 hours for the purpose of performing
maintenance. The 4 hours is based on a Westinghoure analysis performed in
WCAP-10271, Supplement 1, which determines bypass breaker availability.

The placing of a channel in the trip condition provides the safety
function of the channel. 1If the channel is tripped for testing and no other
condition would have indicated inoperability, the channel should not be
declared inoperable.

3/4.3.3 MONITORING INSTRUMENTATION
3/4.3.3.1 RADIATION MONITORING INSTRUMENTATION

The OPERABILITY of the radiation monitoring channels ensures that 1) the
radiation levels are continually measured in the areas served by the individual
channels and 2) the alarm or automatic action is initiated when thie radiation
level trip setpoint is exceeded.

3/4.3.3.2 MOVABLE INCORE DETECTORS

The OPERABILITY of the movable incore detectors with the specified
minimum complement of equipment ensures that the measurements obtained from use
of this system accurately represent the spatial neutron flux distribution of
the reactor core. The OPERABILITY of this system is demonstrated by
irradiating each detector used and determining the acceptability of its voltage
curve.

For the purpose of measuring Fo(X,Y,2Z) or Fu(X,Y) a full incore flux map
is used. Quarter-core flux maps, as defined in WCAP-8648, June 1976, may be
used in recalibration of the excore neutron flux detection system, and full
incore flux maps or symmetric incore thimbles may be used for monitoring the
QUADRANT POWER TILT RATIO when one Power Range Channel is inoperable.

3/4.3.3.3 SEISMIC INSTRUMENTATION

The OPERABILITY of the seismic instrumentation ensures that sufficient
capability is available to promptly determine the magnitude of a seismic event
and evaluate the response of those features important to safety. This
cap;b@litﬁ is required to permit comparison of the measured response to that
used in the
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ADMINISTRATIVE CONTROLS

MONTHLY REACTOR OPERATING REPORT

6.9.1.10 Routine reports of operating statistics and shutdown experience,
including documentation of all challenges to the PORVs or Safety Valves, shall
be submitted on a monthly basis no later than the 15th of each month following
the calendar month covered by the report.

CORE OPERATING LIMITS REPORT

6.9.1.14 Core operating limits shall be established and documented in the CORE
OPERATING LIMITS REPORT before each reload cycle or any remaining part of a
reload cycle for the following:

. £,(A1) limits for Overtemperature Delta T Trip Setpoints and f£,(AI)
limits for Overpower Delta T Trip Setpoints for Specification 2.2.1.

- Moderatcr Temperature Coefficient BOL and EOL limits and 300 ppm
surveillance limit for Specification 3/4.1.1.3,

A, Shutdown Bank Insertion Limit for Specification 3/4.1.3.5,

4. Control Bank Insertion Limits for Specification 3/4.1.3.6,

5. AXIAL FLUX DIFFERENCE Limits for Specification 3/4.2.1,

6. Heat Flux Hot Channel Factor and K(z) for Specification 3/4.2.2, an-
7. Nuclear Enthalpy Rise Hot Channel Factor for Specification 3/4.2.3.

6.9.1.14.a The analytical methods used tco determine the core operating limits
shall be those previously reviewed and approved by NRC in:

BAW-10180P-A, Rev. 1, "NEMC - NODAL EXPANSION METHOD OPTIMIZED",

March 1993. (FCF Proprietary)
(Methodology for Specification 3.1.1.3-Moderator Temperature

Coefficient)

v 18 BAW-10169P-A, "RSG PLANT SAFETY ANALYSIS - B&W SAFETY ANALYSIS
METHODOLOGY FOR RECIRCULATING STEAM GENERATOR PLANTS"”, Octcober 1989.
(FCF Proprietary)
(Methodology for Specification 3.1.1.3-Moderator Temperature
Coefficient)

3. BAW-10163P-A, Core Operating Limit Methodology for Westinghouse-
Pesigned PWRs, June 198%. (FCF Proprietary)
(Methodology for Specification 2.2.1, - Limiting Safety System
Settings (f,(AI), £,(AI) limits], 3.1.3.5 - Shutdown Bank
Insertion Limits, 3.1.2.6 - Control Bank Insertion Limits,
3/4.2.1 - Axial Flux Difference, 3/4.2.2 - Heat Flux Hot Channel
Factor, 3/4.2.3 - Nuclear Enthalpy Rise Hot Channel Factor)

4. BAW-10168P-A, Rev. 2, RSG LOCA - B&W Loss of Coolant Accident
Evaluation Model for Recirculating Steam Generator Plants, (FCF

Proprietary)
(Methodology for Specification 3/4.2.2 - Heat Flux Hot Channel

Factor)

5. BAW-10168P-A, Rev 3, RSG LOCA - BaW Loss of Coolant Accident
Evaluation Model for Recirculating Steam Generator Plants, (FCF

Proprietary)
(Methodology for Specification 3/4.2.2 - Heat Flux Hot Channel
Factor)
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ADMINISTRATIVE CONTROLS

CORE QPERATING LIMITS REPORT (continued)

6. WCAP-10054-P-A, Westinghouse Small Break ECCS Evaluation Model Using
the NOTRUMP Code, August 1585, (W Proprietary)
(Methodology for Specification 3/4.2.2 - Heat Flux Hot Channel
Factor)

: 8 WCAP-10266-P-A, Rev. 2, "THE 1981 REVISION OF WESTINGHOUSE EVALUATION
MODEL USING BASH CODE", March 1987, (W Proprietary).
(Methodology for Specification 3.2.2 - Heat Flux Hot Channel
Factor) .

6.9.1.14.b The core operating limits shall be determined sc that all
applicable limits (e.g., fuel thermal-mechanical limits, core thermal -hydraulic
limits, ECCS limits, nuclear limits such as shutdown margin, and transient and
accident analysis limits) of the safety analysis are met.

6.9.1.14.¢c THE CORE CPERATING LIMITS REPORT shall be provided within 30 days
after cycle start-up (Mode 2) for each reload cycle or within 30 days of
issuance of any midcycle revision of the NRC Document Control Desk with copies
to the Regional Administrator and Resident Inspector.

EPECIAL REPORTS

6.9.2.1 Special reports shall be submitted within the time period specified
for each report, in accordance with 10 CFR 50.4.

6.9.2.2 piesgel Generator Reliability Improvement Program

As a minimum the Reliability Improvement Program report for NRC audit, required
by LCO 3.8.1.1, Table 4.8-1, shall include:

(a) a summary of all tests (valid and invalid) that occurred within the time
period over which the last 20/100 valid tests were performed

(b) analysis of failures and determination of roct causes of failures

(¢) evaluation of each of the recommendations nf NUREG/CR-0660, "Enhancement
of Onsite Emergency Diesel Generator Reliability in Operating Reactors,”
with respect to their application to the Plant

(d) identification of all actions taken or to be taken to 1) correct the root
causes of failures defined in b) above and 2) achieve a general
improvement of diesel generator reliability

le) the schedule for implementation of each action from d) above

(f) an assessment of the existing reliability of electric power to engineered-
safety-feature egquipment
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ENCLOS'JRE 3

COMMITMENT LISTING



Commitment

TVA will revise Abnormal Operating Procedure AOP-R.05, “RCS Leak and Leak Source
Identification”, prior to entry into Modc 4 for Unit 1 Cycle 9 cperation, to require the
sampling of the Safety Injection Pump suction piping and verify that a sufficient boron
concentration exists whenever leakage into the Safety Injection System from the reactor
coolant system is confirmed.



