
INDEX

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE RE UIREMENTS

SECTION

3/4.2 POWER DISTRIBUTION LIMITS

3/4.2. 1 AXIAL FLUX DIFFERENCE....................................
FIGURE 3.2-1 AXIAL FLUX DIFFERENCE LIMITS AS A FUNCTION OF

RATED THERMAL POWER. FQP..GAOL.........................
3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR - FQ(Z).....................
fIGURf 3.2-2 K(Z) - LOCAL AXIAL PENALTY FUNCTION FOR FQ(Z)........
3/4. 2. 3 RCS fLOW RATE AND NUCLEAR ENTHALPY RISE HOT CHANNfL

ACTORo ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~F

3/4.2.4 QUADRANT POWER TILT RATIO................................
3/4.2.5 DNB PARAMETERS.............................

3/4. 3 INSTRUMENTATION

3/4.3. 1 REACTOR TRIP SYSTEM INSTRUMENTATION.............
TABLE 3. 3-1 REACTOR TRIP SYSTEM INSTRUMENTATION.................
TABLE 3.3-2 REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES..

TABLE 4. 3-1 REACTOR TRIP SYSTEM INSTRUMENTATION SURVfILLANCE
R EQUIREMENTS o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

3/4.3.2 ENGINfERED SAFETY FEATURES ACTUATION SYSTEM
INSTRUMENTATION...................

TABLE 3.3-3 ENGINEERED SAFETY FEATURES ACTUATION SYSTEM
INSTRUMENTATION........................................

TABLE 3.3"4 ENGINEERED SAFETY FEATURES ACTUATION SYSTEM
INSTRUMENTATION TRIP SETPOINTS.....

TABLE 3.3-5 ENGINEERED SAFETY FEATURES RESPONSE TIMES...........
TABLE 4. 3-2 ENGINEERED SAFETY FEATURES ACTUATION SYSTEM

INSTRUMENTATION SURVEILLANCE REQUIREMENTS............ - .

3/4. 3. 3 MONITORING INSTRUMENTATION

Radiation Monitoring for Plant Operations................

PAGE

3/4 2-1

3/4 2-4

3/4 2-5

3/4 2-8

3/4 2-9

3/4 2-11

3/4 2-14

3/4 3"1

3/4 3-2

3/4 3-9

3/4 3-11

3/4 3"16

3/4 3"18

3/4 3-28

3/4 3-37

3/4 3-41

3/4 3-50

88020 o g000400PDR hooch 0~0
PDR

SHEARON HARRIS - UNIT 1



,c
3.0/4.0

BASES'NOEX

3/4.2.4 QUADRANT POWER TILT RATIO.................................
3/4.2.5 ONB PARAMETERS..............-.................... ~ ...
3/4. 3 INSTRUMENTATION

3/4.3.1 and 3/4.3.2 REACTOR TRIP SYSTEM ANO ENGINEERED SAFETY
FEATURES ACTUATION SYSTEM INSTRUMENTATION...............

3/4.3.3 MONITORING INSTRUMENTATION.................... o...........
3/4.3. 4 TURBINE OVERSPEED PROTECTION..............................
3/4.4 REACTOR COOLANT SYSTEM

3/4.4. 1

3/4.4.2
3/4.4. 3

3/4. 4. 4

3/4.4. 5

REACTOR COOLANT LOOPS ANO COOLANT CIRCULATION.............
AFETY VALVES~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~S

PRE SSURIZERo ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~

ELIEF VALVES.............................................R

STEAM GENERATORS..........................................
3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE............................
3/4.4.7
3/4.4. 8

3/4. 4. 9

HEMISTRYo' ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~C

SPECIFIC ACTIVITY.........................................
PRESSURE/TEMPERATURE LIMITS..................

SECTION

3/4.0 APPLICABILITY....................;....................;.....
3/4. 1 REACTIVITY CONTROL SYSTEMS

3/4. 1. 1 BORATION CONTROL..........................................
3/4.1.2 BORATION SYSTEMS..........................................
3/4.1.3 MOVABLE CONTROL ASSEMBLIES.............................. ~ .

3/4. 2 POWER DISTRIBUTION LIMITS.............:...............
3/4. 2. 1 AXIAL FLUX DIFFERENCE.............,.......................'.
3/4.2.2 and 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR, AND RCS FLOW

RATE ANO NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR.......
EL,ETEQ )

FIGURE 8 3/4.2-lh

PAGE

8 3/4 0-1

8 3/4 l-l
8 3/4 1-2 .

8 3/4 1-3

8 3/4 2-1

8 3/4 2-1

8 3/4 2"2

8 3/4 2-"

8 3/4 2-5

8 3/4 2-6

8 3/4 3"1

8 3/4 3-3

8 3/4 3-6

8 3/4 4-1

8 3/4 4-1

8 3/4 4-2

8 3/4 4-2

8 3/4 4-2

8 3/4 4-3

8 3/4 4-4

8 3/4 4-5

8 3/4 4-6

"
SHEARON HARRIS - UNIT 1 -xiii



NOTE 1'. (Continued)

Ks

TABLE 2. 2-1 Continued)

TABLE NOTATIONS

588.8 F (Nominal T „ at RATED THERMAL POWER);

0.000828/psig;

p Pressurizer pressure, psig;

pl 2235 psig (Nominal RCS operating pressure);

S Laplace transform operator, s-';

and fg(AI) is a function of the indicated difference between top and bottom detectors of. the
power-range neutron ion chambers; with gains to be selected based on measured instrument
response during plant startup tests such that:

257~
+7.0'1)

For q
-

q between ~and ~KW4, fq(hl) = 0, where qt and qb are percent RATED THERHAL

POWER in the top and bottom halves of the core respectively, and qt + qb is total THERHAL

POWER in percent of RATED THERMAL POWER;.
-Z5 Po

(2) For each percent that the magnitude of qt -
qb exceeds ~, the hT Trip Setpoint shall

be automatically reduced by ~8K of its value at RATED THERMAL POWER; and
2 3(os +7.0~o

(3) For each percent that the magnitude of qt -
qb exceeds ~X„ the 4T Trip Setpoint shall

be automatically reduced by .~t of its value at RATED THERHAL POWER.

I -707o

NOTE 2: The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than
1.9X bT span.
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3/4 ' POWER DISTRIBUTION LIMITS

3/4.2 ' AXIAL FLUX DIFFERENCE

LIMITING CONDITION FOR OPERATION

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained
within.'.

the acceptable operational space defined by Figure 3.2-1 for Relaxed
Axial Offset Control (RAOC) operation, or

b. within a + 3 percent target band about the target AFD during Base Load
operation.

APPLICABILITY: MODE 1 above 50X of RATED THERMAL POWER+.

ACTION:

a.

b.

C ~

For RAOC operation with the indicated AFD outside of the
Figure 3.2-1 limits,

either.'.

Restore the indicated AFD to within the Figure 3 '-1 limits
within 15 minutes, or

2. Reduce THERMAL POWER to less than 50X of RATED THERMAL POWER
within 30 minutes and reduce the Power Range Neutron Flux-
High Trip setpoints to less than or equal to 55X of RATED
THERMAL POWER within the next 4 hours.

For Base Load operation above APL with the indicated AXIAL FLUX
DIFFERENCE outside of the applicable target band about the target
AFD, either'.

1. Restore the indicated AFD to within the target band limits
within 15 minutes, or

2. Reduce THFRMAL POWER to less than APL of RATED THERMAL POWER

and discontinue Base Load operation within 30 minutes.

THERMAL POWER shall not be increased above 50X of RATED THERMAL
POWER unless the indicated AFD is within the Figure 3.2-1 limits.

*See Special Test Exception 3.10.2

~APL is the minimum allowable power level for Base Load operation and will.
be provided in the Peaking Factor Limit Report per Specification 6.9.1.6.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE RE UIREMENTS

4.2.1.1 The indicated AFD shall be determined to be within its limits during
POWER OPERATION above 50X of RATED THERMAL POWER by:

a. Monitoring the indicated AFD for each OPERABLE excore channel:

l. At least once per 7 days when the AFD Monitor Alarm is
OPERABLE, and

2. At least once per hour for the first 24 hours after restoring
the AFD Monitoring Alarm to OPERABLE status.

b. Monitoring and logging the indicated AFD for each OPERABLE excore
channel at least once per hour for the first 24 hours and at least
once per 30 minutes thereafter, when the AFD Monitor Alarm is
inoperable. The logged values of the indicated AFD shall be assumed
to exist during the interval preceding each logging.

4.2.1.2 The indicated AFD shall be considered outside of its limits when two
or more OPERABLE excore channels are indicating the AFD to be outside the
limits.

~ ~ ~

~

~

~ ~ ~

~ ~

4.2.1.3 When in Base'Load operation, the target AFD of each OPERABLE excoie
channel shall be determined by measurement at least once per 92 Effective Full
Power Days. The provisions of Specification 4.0.4 are not applicable.

4.2.1.4 When in Base Load operation, the target AFD shall be updated at least
once per 31 Effective Full Power Days by either determining the target AFD in
conjunction with the surveillance requirements of Specification 4.2.1.3 above
or by linear interpolation between the most recently measured value and the
calculated value at the end of cycle life. The provisions of
Specification 4.0.4 are not applicable.
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POWER DISTRIBUTION LIMITS

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR - F (Z)

LIMITING CONDITION FOR OPERATION

3.2.2 F (Z) shall be limited by the following relationships:
2 32

F~(Z) <~ t:K(Z)] for P > 0.5
P

9.Cog
F~(Z) < (~) t;K(Z)] for P < 0.5

Where:

THERMAL POWER , and

RATED THERMAL POWER

K(Z) = the function obtained from Figure 3.2-2 for a given
core height location.

APPLICABILITY: MODE

1.'CTION:

With F (Z) exceeding its limit:

a ~

b.

Reduce THERMAL POWER at least 1 for each 1 F (Z) exceeds

the limit within 15 minutes and similarly reduce the Power
Range Neutron Flux-High Trip Setpoints within the next 4
hours; POWER OPERATION may proceed for up to a total of 72
hours; subsequent POWER OPERATION may proceed provided the
Overpower hT Trip Setpoints have been reduced at least 1
for each I F~(Z) exceeds the limit.
Identify and correct the cause of the out-of"limit condition
prior to increasing THERMAL POWER above the reduced limit re-
quired by ACTION a., above; THERMA'L POWER may then be increased
provided F~(Z) is demonstrated through incore mapping to be

within its limit.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE RE UIREMENTS

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.

4.2 '.2 For RAOC operation, FQ(Z) shall be evaluated to determine if it is
within its limit by'.

a.

b.

Using the movable incore detectors to obtain a power distribution
map at any THERMAL POWER greater than 5X of RATED THERMAL POWER.

Increasing the measured F (Z) component of the power distribution
map by 3X to account for i~manufacturing tolerances and further
increasing the value by 5X to account for measurement
uncertainties'erify the requirements of Specification 3.2.2 are
satisfied.

C ~ Satisfying the following relationship'.

F M(Z) < 2 '2 x K(Z)
Q for P ) 0.5

P x W Z

F (Z) < 2.32 x K(Z)
Q for P < 0.5

x 0 '

d,

where F (Z) is the measured F (Z) increased by the allowances for
manufacturing tolerances and measurement uncertainty, 2.32 is the F
limit, K(Z) is given in Figure 3.2-2, P is the fraction of RATED
THERMAL POWER, and W(Z) is the cycle dependent function that
accounts for power distribution transients encountered during normal
operation. This function is given in the Peaking Factor Limit
Report as per Specification 6.9.1.6.

Measuring F (Z) according to the following schedule:
Q

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

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

<During power escalation at the beginning of each cycle, power level may be
increased until a power level for extended operation has been achieved and
a power distribution map obtained.

SHEARON HARRIS — UNIT 1 3/4 2-6





POWER DISTRIBUTION LIMITS

SURVEILLANCE RE UIREMENTS (Continued)

e. With measurements indicating

maximum

FM
(z)

has increased since the previous determination of F (Z) either of
the following actions shall be

taken.')

F~ (Z) shall be increased by 2X over that specified in
Specification 4.2.2.2c. or

2) F~ (Z) shall be measured at least once per 7 Effective Full
Power Days until two successive maps indicate that

maximum

FM

is not increasing.(Z)

f. With the relationships specified in Specification 4.2.2.2c above not
being satisfied:

1) Calculate the percent F~(Z) exceeds its limit by the following
expression:

maximum
F (Z) x W(Z)

x K(Z)2.32
P

x 100 for P ? 0.5

maximum
F (Z) x W(Z)

x K(Z)2.32
0.5

x 100 for P < 0.5

2) One of the following actions shall be
taken.')

Within 15 minutes, control the AFD to within new AFD
limits which are determined by reducing the AFD limits of
3.2-1 by 1X AFD for each percent F~(Z) exceeds its limits
as determined in Specification 4.2.2.2f.l). Within 8
hours, reset the AFD alarm setpoints to these modified
limits, or

b) Comply with the requirements of Specification 3.2.2 for
F (Z) exceeding its limit by the percent calculated above,
0

c) Verify that the requirements of Specification 4.2.2.3 for
Base Load operation are satisfied and enter Base Load
operation.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE RE UIREMENTS (Continued)

go The limits specified in Specifications 4.2.2.2c, 4.2.2.2e, and
4.2.2.2f above are not applicable in the following core plane
regions.'.

Lower core region from 0 to 15X, inclusive.
2. Upper core region from 85 to 100X, inclusive.

W

4.2.2.3 Base Load operation is permitted at powers above APL if the
following conditions are satisfied:

a ~ Prior to entering Base Load operation, maintain THERMAL POWER above
APL and less than or equal to that allowed by
Specification 4.2.2.2 for at least the previous 24 hours. Maintain
Base Load operation surveillance (AFD within + 3X of target flux
difference) during this time period. Base Load operation is then
permitted providing THERMAL POWER is maintained between APL and
APL or between APL and 100K (whichever is most limiting) and F$
surveillance is maintained pursuant to Specification 4.2.2.4. APL
is defined as:

APLBL ..
(

2.32 x K(Z)
] 100'

(Z) x W(Z)

where: F (Z) is the measured F~(Z) increased by the allowances for
manufacturing tolerances and measurement uncertainty. The F~ limit
is 2.32. K(Z) is given in Figure 3.2-2. W(Z)BL is the cycle
dependent function that accounts for limited power distribution
transients encountered during Base Load operation. The function is
given in the Peaking Factor Limit Report as per
Specification 6.9.1.6.

b. During Base Load operation, if the THERMAL POWER is decreased below
APL then the conditions of 4.2.2.3.a shall be satisfied before
re-entering Base Load operation.

4.2.2.4 During Base Load operation F~(Z) shall be evaluated to determine if
it is within its limit by.

a. Using the movable incore detectors to obtain a power distribution
map at any THERMAL POWER above APL

b. Increasing the measured F (Z) component of the power distribution
map by 3X to account for manufacturing tolerances and further
increasing the value by 5X to account for measurement
uncertainties. Verify the requirements of Specification 3.2.2 are
satisfied.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE RE UIREMENTS (Continued)

c. Satisfying the following relationship'.

F (Z) < ' for P ) APLM
S

2.32 x K(Z) ND

BL

where: F (Z) is the measured F~(Z) ~ The F~ limit is 2.32.

K(Z) is given in Figure 3.2-2. P is the fraction of RATED THERMAL

POWER. W(Z)BL is the cycle dependent function that accounts for
limited power distribution transients encountered during normal
operation. This function is given in the Peaking Factor Limit
Report as per Specification 6.9.1.6.

d. Measuring F (Z) in conjunction with target flux difference
determinati9n according to the following

schedule.'.

Prior to entering Base Load operation after satisfying
Section 4.2.2.3 unless a full core flux map has been taken in
the previous 31 EFPD with the relative thermal power having
been maintained above APL for the 24 hours prior to mapping,
and

e.

2. At least once per 31 effective full power days.

With measurements indicating

F (Z)
maximum [ ( ]

has increased since the previous determination F (Z) either of the
following actions shall be taken:

1. F (Z) shall be increased by 2 percent over that specified in
4.2.2.4.c, or

2. F (Z) shall be measured at least once per 7 EFPD until 2
s8ccessive maps indicate that

F (Z)
maximum [ ] is not increasing.

f. With the relationship specified in 4.2.2.4.c above not being
satisfied, either of the following actions shall be taken'.

1. Place the core in an equilibrium condition where the limit in
4.2.2.2.c is satisfied, and remeasure F (Z) , or
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POWER DISTRIBUTION LIMITS

SURVEILLANCE RE UIREMENTS (Continued)

2. Comply with the requirements of Specification 3.2.2 for F~(z)
exceeding its limit by the percent calculated with the
following expression:

F (Z) x W(Z)«-.. i~l ) -1 ~ » - ~ -
*-"'.32

x K(z)
P

go The limits specified in 4.2.2.4.c, 4.2 '.4.e, and 4.2.2.4.f above
are not applicable in the following core plane regions'.

1. Lower core region 0 to 15 percent, inclusive.

2. Upper core region 85 to 100 percent, inclusive.

4.2.2.5 When F~(z) is measured for reasons other than meeting the
requirements of Specification 4.2.2.2 an overall measured F (Z) shall be
obtained from a power distribution map and increased by 3X 3o account for
manufacturing tolerances and further increased by 5X to account for
measurement uncertainty.
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3/4.2 POWER DISTRIBUTION LIMITS

BASES

~ I

The specifications of this section provide assurance of fuel integrity during
Condition I (Normal Operation) and II (Incidents of Moderate Frequency) events
by: (1) maintaining the minimum DNBR in the core greater than or equal to 1.30
during normal operation and in short-term transients, and (2) limiting the
fission gas release, fuel pellet temperature, and cladding mechanical proper-
ties 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: '

~ ~J''9
F~(Z) 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 pe11ets and rods;

N
I

F~ . 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; and -"''

0

xy

3/4.2.1 AXIAL FLUX DIFFERENCE

The limits on AXIAL FLUX DIFFERENCE (AFD) assure that the F~(Z) upper boundZ. 32,
envelope of~ times the normalized axial peaking factor is not exceeded
during either normal operation or in the event of xenon redistribution following
power changes.

Target flux difference (TARGET AFD) is determined at equilibrium xenon condi-
tions. The rods may be positioned within the core in accordance with their
respective insertion limits an'd should be inserted near their normal positionfor steady-state operation at high power levels. The value of the target flux
difference obtained under these conditions divided by the fraction of RATED
THERMAL POWER is the at RATED THERMAL POWER for the
associated core burnu

. POWER levels are obtai
appropriate fractional
target flux difference

conditions.
ed by multiplying the
THERMAL POWER level.
alue is necessary

for other THERMAL
ATED THERMAL POWER value by the

The periodic updating of the
reflect core burnup considerations.

~wc,z> Ave
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POWER DISTRIBUTION LIMITS

BASES

.3
REoihcc ~zan A tthcHEb >«~Ra

g is tende that e p wi be op ate ith t AFD w thin
ta band required by Specification 3.2.1 about the target flux differe
durin pid plant THERMAL POWER reductions, control rod motion will c the
AFD to d te outside of the target band at reduced THERMAL POWER s.
This deviat will not affect the xenon redistr ibution sufficie to change
the envelope o aking factors which may be reached on a sub ent return to
RATED THERMAL POW with the AFD within the target band) sded the time
duration of the devi ' is limited. Accordingly, a r penalty deviation
limit cumulative during previous 24 hours is pro d for operation outside
of the target band but wit the limits of Figu .2-1 while at THERMAL POWER
levels between 50K and 90K o ED THERMAL P . For THERMAL POWER levels
between 15K and 50Ã of RATED TH POWER iations of the AFD outside of
the target band are less significan penalty of 2 hours actual time
reflects this reduced significance.

Provisions for monitoring the on an auto c basis are derived from the
plant process computer thr the AFD Monitor . The computer deter-
mines the 1-minute aver f each of 'the OPERABL ore detector outputs and
provides an alarm me e immediately if the AFD for or more OPERABLE
excore channels a utside the target band and the THE POWER is greater
than 90 of RA ERMAL POWER. During operation at THER OWER levels
between 50" 90K and between 15 and 50 RATED THERMAL POW he computer
outputs 'arm message when the penalty deviation accumulates b d the
limi 1 hour and 2 hours, respectively.

re 3/4 2- hows a t '
mo 1

I

3/4.2.2 AND 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR RCS FLOW RATE AND NUCLEAR
ENTHALPY RISE HOT CHANNEL FACTOR

The limits on heat flux hot channel factor, RCS flow rate, and nuclear enthalpy
rise hot channel factor ensure that: (I) 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 22004F ECCS acceptance criteria
1 imit.
Each of these 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 ensure that the limits are maintained provided:

a. Control rods in a single group move together with no individual rod
insertion differing by more than 2 12 steps, indicated, from the
group demand position;

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

:3

Q
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At power levels below APL , the limits on AFD are defined by
Figure 3.2-1, i.e. that defined by the RAOC operating procedure and limits.
These limits were calculated in a manner such that expected operational
transients, e.g. load follow operations, would not result in the AFD deviating
outside of those limits. However, in the event such a deviation occurs, the
short period of time allowed outside of the limits at reduced power levels
will not result in significant xenon redistribution such that the envelope of
peaking factors would change sufficiently to prevent operation in the vicinity
of the APL power level.

At power levels greater than APL , two modes of operation are
permissible, 1) RAOC, the AFD limits of which are defined by Figure 3.2-1, and
2) Base Load operation, which is defined as the maintenance of the AFD within
a +3X band about a target value. The RAOC operating procedure above APL is
the same as that defined for operation below APL . However, it is possible
when following extended load following maneuvers that the AFD limits may
result in restrictions in the maximum allowed power or AFD in order to
guarantee operation with F (Z) less than its limiting value. To allow
operation at the maximum p)rmissible value,, the Base Load operating procedure
restricts the indicated AFD to a relatively small target band and power swings
(AFD target band of +3X, APL < power ( APL or 100X Rated Thermal Power,
whichever is lower). For Base Load operation, it is expected that the plant
will operate within the target band. Operation outside of the target band for
the short time period allowed will not result in significant xenon
redistribution such that the envelope of peaking factors would change
sufficiently to prohibit continued operation in the power region defihed
above. To assure there is no residual xenon redistribution impact from past
operation on the Base Load operation, a 24 hour waiting period at a power
level above APL and allowed by RAOC is necessary. During this time period
load changes and rod motion are restricted to that allowed by the Base Load
procedure. After the waiting period extended Base Load operation is
permissible.

The computer determines the one minute average of each of the OPERABLE
excore detector outputs and provides an alarm message immediately if the AFD
for two or more OPERABLE excore channels are: 1) outside the allowed AI power
operating space (for RAOC operation), or 2) outside the acceptable AFD target
band (for Base Load operation). These alarms are active when power is greater
than.'1) 50X of RATED THERMAL POWER (for RAOC operation), or 2) APL (for
Base Load operation). Penalty deviation minutes for Base Load operation are,
not accumulated based on the short period of time during which operation
outside of the target band is allowed.

(008CRS)
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POWER DISTRIBUTION LIMITS

BASES

HEAT FLUX HOT CHANNEL FACTOR AND RCS FLOW RATE AND NUCLEAR ENTHALPY RISE
HOT CHANNEL FACTOR Continued)

c. The control rod insertion limits of Specifications 3.1.3.5 and
3.1.3.6 are maintained; arid

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

F>H will be maintained within its limits provided Conditions a. through d.
above are maintained. The combination of the RCS flow requirement and the
measurement of F<H ensures that the calculated DNBR will not be below the

N

'esignDNBR value. The relaxation of F~ as a function of THERMAL POWER

allows changes in the radial power shape for all permissible rod insertion
1 imits.

F<H'is evaluated as being less than or equal to 1.49. This value is used in
N

the various accident analyses where F~ influences parameters other than DNBR,

e.g., peak clad temperature, and thus is the maximum "as measured" value
allowed.

C.
d.
e.

Fuel rod bowing reduces the value of DNB ratio. Credit is available to offset
this reduction in the generic margin. The generic margins, totaling 9.3 DNBR
completely offset any rod bow penalties (less than 3~ for the worst case which
occurs at a burnup of 33,000 MWD/MTU). This margin includes the following:

A

a. Design limit DNBR 'of 1.30 vs 1.28,
b. Grid Spacing (K ) of 0.046 vs 0.059,s

Thermal Diffusion Coefficient of 0.038 vs 0.059,
DNBR Multiplier of 0.86 vs 0.88, and
Pitch reduction.

When an FQ measurement is taken, an allowance for both experimental error
and manufacturing tolerance must be made. An allowance of 5X is appropriate
for a full-core map taken with the Incore Detector Flux Mapping System, and a
3X allowance is appropriate for manufacturing tolerance.

xy

Q
1

RTP
xy

I xy

~MS'CRT Q KRcHE'b
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The hot channel factor F~(Z) is measured periodically and increased by a
cycle and height dependent power factor appropriate to either RAOC or Base
Load operation, W(Z) or W(Z)BLi to provide assurance that the Limit on the hot
channel factor, F~(Z), is met. W(Z) accounts for the effects of normal
operation transients and was determined from expected power control maneuvers
over the full range of burnup conditions in the core. W(Z)BL accounts for the
more restrictive operating limits allowed by Base Load operation which result
in less severe transient values. The W(Z) function for normal operation is
provided in the Peaking Factor Limit Report per Specification 6.9.1.6.

(008CRS)



ADMINISTRATIVE CONTROLS

HAGINL PEAKING FACTOR LIMIT REPORT

6.9.1. limits for RATED THERMAL POWER (F„ ) shall be provide
the NRC Regional 'strator with a copy to the Director of N eactor
Regulation, Attention: f, Reactor Systems Branch, Divi of PWR
Licensing-A, U.S. Nuclear tory Commission, Mash , O.C. 20555, for
all core planes containing Ban ontrol rods unrodded core planes
and the plot of predicted (F ~

PR 1) ore Height with the limit enve"
q Rel

lope at least 60 days prior to ea e in criticality unless otherwise
approved by the Commission b r. In additio the event that the limit
should change requiring substantial or an amen mittal to the Radial
Peaking Factor Limi t, it will be submitted 60 days to the date thelimit would be fective unless otherwise approved by the sion by
.letter. >nformation needed to support F will be by request fr NRCxy

ed not be included in this report.

SPECIAL REPORTS

6.9.2 Special reports shall be submitted to the Regional Administrator of the
~ Regional Office of the NRC within the time period specified for each report.

6.10, RECORD RETENTION

6.10.1 In addition to the applicable record retention requirements of Title 10,
Code of Federal Regulations, the following records shall be retained for at
least the minimum period indicated.

6.30.2 The following records shall be retained for at least 5 years:

'a 0

b.

C.

d.

e.

Records and logs of unit operation covering time interval at each
power level;

Records and logs of principal maintenance activities, inspections,
repair, and replacement of principal items of equipment related to
nuclear safety;

All REPORTABLE EYENTS;

Records of surveillance activities, inspections, and calibrations
required by these Techni cal Speci ficati ons;

Records of changes made to the procedures required by Specifica-
tion 6.8.1;

Records of radioactive shipments;

Records of sealed source and fission detector leak tests and results;
and

SHEARON HARRIS " UNIT 1 6-24
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~

The W(Z) Functions for RAOC and Base Load operation and the value for APL
(as required) shall be established for each reload core and implemented prior
to use.

The methodology used to generate the W(Z) functions for RAOC and Base Load
operation and the value for APL shall be those previously reviewed and
approved by the NRC.* If changes to these methods are deemed necessary they
will be evaluated in accordance with 10 CFR 50.59 and submitted to the NRC for
review and approval prior to their use if the change is determined to involve
an unreviewed safety question or if such a change would require amendment of
previously submitted documentation.

A report containing the W(Z) functions for RAOC and Base Load operation and
the value for APL (as required) shall be provided to the NRC in accordance
with 10 CFR 50.4 within 30 days after each cycle initial criticality.
Any information needed to support W(Z), W(Z)BL, and APL will be by request
from the NRC and need not be included in this report.

WCAP-10216 "Relaxation of Constant Axial Offset Control"F~ Sur'veillance~

~ ~ ~

~

~

~Technical Specification".
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ENCLOSURE 3
SECTION 1

SHEARON HARRIS NUCLEAR POWER PLANT
NRC DOCKET NO. 50-400

OPERATING LICENSE NPF-63
REQUEST FOR LICENSE AMENDMENT

BASIS FOR CHANGE RE VEST
INCREASED F-DELTA-H MULTIPLIER

Pro osed Chan e

The proposed amendment revises the equation used to determine F-Delta-H,
the Nuclear Enthalpy Rise Hot Channel Factor, presented in Technical
Specification 3 '.3.b. The existing 0.2 multiplier'as been increased
to 0.3. This multiplier acts to increase the allowable F-Delta-H at
reduced power levels. In addition, the core limit curves presented in
Technical Specification Figure 2.1-1 have been revised. These curves,
which are based on F-Delta-H, show the loci of points of thermal power,
Reactor Coolant System pressure and average temperature for which 'the
minimum Departure from Nucleate Boiling Ratio (DNBR) is no less than
1.30. Similar changes to the F-Delta-H multiplier have been granted for
McGuire Units 1 and 2 and Catawba Units 1 and 2.

Basis

F-Delta-H, the 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. It represents the allowable
extent of radial power peaking. Technical Specification 3.2.3.b limits
F-Delta-H by the following function:

F-Delta-H < 1.49 x [1 + 0.2(1 - P)]

where P is the fraction of rated thermal power. The proposed amendment
replaces the existing 0.2 multiplier with 0.3. Increasing the
multiplier from 0.2 to 0.3 increases loading pattern flexibilityand
allows deeper rod insertion at low power levels. As a result of the
increased F-Delta-H multiplier the core limit curves presented in
Technical Specification Figure 2.1-1 have been revised. These curves,
which are based on F-Delta-H, show the loci of points of thermal power,
Reactor Coolant System pressure and average temperature for which the
minimum DNBR is no less than 1.30.

The effect of changes in the F-Delta-H multiplier and the associated
core limit curves on the safety analyses presented in the SHNPP FSAR has
been evaluated. The full power value for F-Delta-H remains the same;
however, transients initiated from reduced power which directly model
F-Delta-H will be affected by the changes. Indirectly, any events which





rely on the OTAT/OPBT setpoints for protection may be impacted by the
increase in the F-Delta-H multiplier. Since a power dependent value of
F-Delta-H is assumed in the generation of the core limits, the increase
in F-Delta-H at reduced power will result in a change to the core limits
below 100X power. The existing OTBT/OPAT setpoints have been compared
to the revised core limits which include the F-Delta-H multiplier
increase. It was determined that the existing setpoints continue to
protect the core limits, and thus events which rely on the OTAT/OPAT
setpoints for protection are not impacted by this change. Therefore,
the conclusions of the non-LOCA analyses presented in the SHNPP FSAR
remain valid.

The worst case LOCA analyses presented in the SHNPP FSAR assume
operation at 100X power. Any LOCA event initiated at lower

reactor'oweris less limiting. With the reduced power required to cause a
change in F-Delta-H, the linear heat rate at locations on the hot rod in
the hot assembly affected by F-Delta-H would remain lower than the
linear heat rate assumed in the FSAR analyses. Therefore the LOCA
analyses presented in the SHNPP FSAR continue to bound the F-Delta-H
multiplier increase and remain valid.



ENCLOSURE 3
SECTION 2

SHEARON HARRIS NUCLEAR POWER PLANT
NRC DOCKET NO. 50-400

OPERATING LICENSE NPF-63
REQUEST FOR LICENSE AMENDMENT

10CFR50 92 EVALUATION
INCREASED F-DELTA-H MULTIPLIER

The Commission has provided standards in 10CFR50.92(c) for determining
whether a significant hazards consideration exists. A proposed
amendment to an operating license for a facility involves no significant
hazards consideration if operation of the facility in accordance with
the proposed amendment would not: (1) involve a significant increase in
the probability or consequences of an accident previously evaluated,
(2) create the possibility of a new or different kind of accident from
any accident previously evaluated, or (3) involve a significant
reduction in a margin of safety. Carolina Power & Light Company has
reviewed this proposed license amendment request and determined that its
adoption would not involve a significant hazards consideration. The
bases for this determination are as follows:

Pro osed Chan e

The proposed amendment revises the equation used to determine F-Delta-H,
the Nuclear Enthalpy Rise Hot Channel Factor, presented in Technical
Specification 3.2.3.b. The existing 0.2 multiplier has been increased
to 0.3. This multiplier acts to increase the allowable F-Delta-H at
reduced power levels. In addition, the core limit curves presented in
Technical Specification Figure 2.1-1 have been revised. These curves,
which are based on F-Delta-H, show the loci of points'f thermal power,
Reactor Coolant System pressure and average temperature for which the
minimum DNBR is no less than 1.30.

Basis

The change does not involve a significant hazards consideration for the
following reasons:

The proposed amendment does not involve a significant increase in
the probability or consequences of an accident previously
evaluated. The proposed amendment does not alter the method in
which any safety related system performs its intended function.
As such, this change does not increase the probability of any
previously evaluated accidents. The FSAR accident analyses were
reviewed and it was determined that the conclusions in the FSAR



remain valid for the proposed increase in the F-Delta-H
multiplier. Non-LOCA transients initiated from reduced power
which directly model F-Delta-H are affected by the changes.
Indirectly, any events which rely on the OTAT/OPET setpoints for
protection may be impacted by the increase in the F-Delta-H
multiplier. Since a power dependent value of F-Delta-H is assumed
in the generation of the core limits, the increase in F-Delta-H at
reduced power will result in a change to the core limits below
lOOX power. The existing OTAT/OPAT setpoints were compared to the
revised core limits which include the F-Delta-H multiplier
increase. It was determined that the existing setpoints continue
to protect the core limits, and thus events which rely on the
OTAT/OPET setpoints for protection remain within their acceptance
criteria.

The worst case LOCA analyses presented in the SHNPP FSAR assume
operation at 100X power. Any LOCA event initiated at lower
reactor power is less limiting. With the reduced power required
to cause a change in F-Delta-H, the linear heat rate at locations
on the hot rod in the hot assembly affected by F-Delta-H would
remain lower than the linear heat rate assumed in the FSAR
analyses. Therefore, the LOCA analyses presented in the SHNPP
FSAR continue to bound the F-Delta-H multiplier increase and
remain valid.

Based on the above, the consequences of previously evaluated
accidents are not significantly increased.

The proposed amendment does not create the possibility of a new or
different kind of accident from any accident previously evaluated.
As stated in Item 1, the proposed amendment does not introduce any
new equipment or require any existing equipment or systems to
perform a different type of function than they are currently
designed to perform. Therefore, the proposed change can not
create the possibility of a new or different kind of accident from
any accident previously evaluated.

The proposed amendment does not involve a significant reduction in
the margin of safety. The existing SHNPP FSAR LOCA and non-LOCA.
analyses have been evaluated and the conclusions remain valid with
the increased F-Delta-H multiplier. As such, the change does not
involve a significant reduction in the margin of safety.
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2. 1 SAFETY LIMITS

BASES

2. 1. 1 REACTOR CORE

The restrictions of this Safety Limit prevent overheating of the fuel and pos-
sible cladding perforation which would result in the release of fission prod-
ucts 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 cladding 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 nu-
cleate boiling (DNB) and the resultant sharp reduction in heat transfe. coeffi-
cient. DNB is not a directly measurable parameter during operation and there-
fore THERMAL POWER and reactor coolant temperature and pressure have been re-
lated to DNB through the W-3 correlation. The W-3 DNB correlation has been
developed to predict the DNB flux and the location of DNB for axially uniform
and nonuniform heat flux distributions. The local DNB heat flux ratio (DNBR)
is defined as the ratio of the calculated heat flux that would cause DNB at a
particular core location to the actual local heat flu'x and is indicative of the
margin to DNB.

The minimum value of the DNBR during steady-state operation, normal operational
transients, and anticipated transients is limited to 1.30. This value corre"
sponds to a 95K probability at a 95%%uo confidence level that DNB will not occur
and is chosen as an appropriate margin to DNB for all operating conditions.

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 1.30, or the average enthalpy at the vessel exit is equal to .the
enthalpy of saturated liquid.

These curves are based on an enthalpy hot channel factor, F~, of 1.55 and

a reference cosine with a peak of 1.55 for axial power shape. An allowance is
included for an increase in calculated F~ at reduced power based on the
expression:

F~ = 1. 55 [1+~ (1-P)1N

0.3
Where P is the fraction of RATED THERMAL POWER.

These limiting heat flux conditions are higher than those calculated for the
range of all control rods fully withdrawn to the maximum allowable control
rod insertion assuming the axial power imbalance is within the limits of the
f> (bI) function of the Overtemperature trip. When the axial power imbalance
is not within the tolerance, the axial power imbalance effect on the Over-
temperature hT trips will reduce the Setpoints to provide protection consistent

~

~with core Safety Limits.

SHEARON HARRIS " UNIT 1 8 2-1



POWER DISTRIBUTION LIMITS

3/4.2.3 RCS FLOW RATE AND NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR

LIMITING CONDITION FOR OPERATION

3.2.3 The indicated Reactor Coolant System (RCS) total flow rate and F~shall be maintained as follows:

a. Measured RCS flow rate > 292,800 gpm x (1.0 + Cz), and

b. Measured F~ < 1.49 [1.0 +~(1.0"P)3N

0.5
Where:

THERMAL POWER
RATED THERMAL POWER

F~ = Measured values of F~ obtained by using the movable incore
N N

detectors to obtain a power distribution map, and the measured
values of F~ shall be used for comparison above since the

N

1.49 value above accounts for a 4~ allowance on incore
measurement of F~.N

Cz = Measurement uncertainty for core flow as described in the Bases.

APPLICABILITY: MODE 1.

ACTION:

With RCS total flow rate or F~ outside the above limits:
a. Within 2 hours either:

1. Restore RCS total flow rate and F~ to within the above limits,
or

2. Reduce THERMAL POWER to less than 50K of RATED THERMAL POWER
and reduce the Power Range Neutron Flux - High Trip Setpoint to
less than or equal to 55Ã of RATED THERMAL POWER within the
next 4 hours.

SHEARON HARRIS - UNIT 1 3/4 2"9





ENCLOSURE 4.
SECTION 1

SHEARON HARRIS NUCLEAR POWER PLANT
NRC DOCKET NO. 50-400

OPERATING LICENSE NPF-63
REQUEST FOR LICENSE AMENDMENT

BASIS FOR CHANGE RE UEST
MISCELLANEOUS TECHNICAL SPECIFICATION CHANGES

Pro osed Chan e

The proposed amendment revises: (1) the Technical Specification Table
4.3-1 Surveillance Requirements for the Excore Power Range Monitors'and
(2) the description of Fuel Assemblies located in Technical
Specification 5.3.1. Currently, Technical Specification Table 4 '-1
requires that a single-point comparison of INCORE/EXCORE Axial Flux
Difference (AFD) be performed monthly and an INCORE/EXCORE calibration
be performed quarterly. The proposed change to Table 4.3-1 revises
these surveillances to once per 31 Effective Full Power Days (EFPD) and
once per 92 EFPD respectively.

The proposed change to the fuel assembly description of Technical
Specification 5.3.1 allows for repair of fuel assemblies by substitution
of filler rods or vacancies for damaged fuel rods.

Basis

The proposed change to Technical Specification Table 4.3-1 revises the
calibration surveillance frequencies for the Excore detectors from a
calendar day basis to an EFPD basis. One of the functions of the excore
power range monitors is to provide indication of the core AFD.
Recalibration of these channels is periodically. required to assure that
the AFD determined by the channels matches the incore AFD. The need for
recalibration arises due to changes in core power distribution caused by
fuel and burnable poison depletion. This depletion is a function of
core burnup, not merely time. As such, a surveillance interval based on
EFPD is more appropriate. In addition, the single-point calibration
check described in Note 3 to Technical Specification Table 4.3-1 is
typically performed by comparing the AFD predicted by a full core flux
map to that indicated by the power range channels. Since Technical
Specification 3/4.2.3 requires a full core flux map every 31 EFPD, the
proposed surveillance interval revision provides consistency and
minimizes the duty on the incore detector system.

The proposed change to the fuel assembly description in Technical
Specification 5.3.1 would allow for replacement of damaged fuel rods
with filler rods or vacancies in a fuel assembly provided the
replacement is justified by a cycle specific evaluation. Identification'nd replacement of damaged fuel rods could extend the affected





assemblies life. A cycle specific evaluation with respect to the affect
on safety will be performed prior to the use of the repaired assembly in
the core. This evaluation would address such things as the affect on
core thermal limits and overall core reactivity as well as any
mechanical considerations.





ENCLOSURE 4
SECTION 2

SHEARON HARRIS NUCLEAR POWER PLANT-
NRC DOCKET NO. 50-400

OPERATING LICENSE NPF-63
REQUEST FOR LICENSE AMENDMENT

10CFR50 92 EVALUATION
MISCELLANEOUS TECHNICAL SPECIFICATION CHANGES

The Commission has provided standards in 10CFR50.92(c) for determining
whether a significant hazards consideration exists. A proposed
amendment to an operating license for a facility involves no significant
hazards consideration if operation of the facility in accordance with
the proposed amendment would not: (1) involve a significant increase in
the probability or consequences of an accident previously evaluated,
(2) create the possibility of a new or different kind of accident from
any accident previously evaluated, or (3) involve a significant
reduction in a margin of safety. Carolina Power 6 Light Company has
reviewed this proposed license amendment request and determined that its
adoption'would not involve a significant hazards consideration. The
bases for this determination are as follows:

Pro osed Chan e

The proposed amendment revises: (1) the Technical Specification Table
4.3-1 Surveillance Requirements for the Excore Power Range Monitors; and
(2) the description of Fuel Assemblies located in Technical
Specification 5.3.1. Currently, Technical Specification Table 4.3-1
requires that a single-point comparison of INCORE/EXCORE Axial Flux
Difference (AFD) be performed monthly and an INCORE/EXCORE calibration
be performed quarterly. The proposed change to Table 4.3-1 revises
these surveillances to once per 31 Effective Full Power Days (EFPD) and
once per 92 EFPD respectively.

The proposed change to the fuel assembly description of Technical
Specification 5.3.1 allows for repair of fuel assemblies by substitution,
of filler rods or vacancies for damaged fuel rods.

Basis

The change does not involve a significant hazards consideration for the
following reasons:

Revising the surveillance frequencies associated with calibration
of the excore detectors from a strictly calendar basis to an
Effective Full Power Days basis does not affect any system or
component involved in 'the mitigation of an event. The change to
the surveillance interval does not alter the channels ability to



perform their necessary functions. The instruments response
changes as a function of core exposure and is not dependent on the
number of calendar days between surveillance. Therefore, the
proposed revision to the Technical Specification Table 4.3-1
surveillance frequencies does not involve a significant increase
in the probability or consequences of an accident previously
evaluated.

The proposed change to the fuel assembly description in Technical
Specification 5.3.1 does not affect any system or component
involved in the mitigation of an event. The change merely allows
replacement of damaged fuel rods with filler rods or vacancies
provided a cycle specific evaluation is performed to justify the
modification. Therefore, the proposed revision to Technical
Specification 5.3.1 does not involve a significant increase in the
probability or consequences of an accident previously evaluated.

The proposed changes to Technical Specification Table 4.3-1 and
Technical Specification 5.3.1 do not require the use of a new or
different system than currently exists, nor do they require
existing systems to perform functions for which they were not
intended. Therefore, the proposed amendment does not create the
possibility of a new or different kind of accident from any
accident previously evaluated.

The proposed amendment does not involve a significant reduction in
the margin of safety. The change to the surveillance intervals
associated with the calibration of the excore power range channels
spec'ified in Technical Specification Table 4.3-1 does not
adversely affect their operability. The instruments response
changes as a function of core exposure and is not dependent on the
number of calendar days between surveillance. Therefore, this
change does not result in a significant reduction in the margin of
safety.

The proposed change to Technical Specification 5.3.1 allowing
substitution of filler rods or vacancies for damaged fuel rods
requires that the modification be analyzed prior to
implementation. The evaluation will take into account the actual.
number and location of the filler rods. The configuration used
will be such that acceptance criterion presented in the SHNPP FSAR
will continue to be met, thereby assuring that there will be no
reduction in the margin of safety.



TABLE 4.3-1

REACTOR TRIP SYSTEH INSTRUHENTATION SURVEILLANCE RE UIREHENTS

FUNCTIONAL UNIT

1. Manual Reactor Trip

TRIP
ANALOG ACTUATING
CHANNEL DEVICE

CHANNEL CHANNEL OPERATIONAL OPERATIONAL ACTUATION
CHECK CALIBRATION TEST TEST LOGIC TEST

N.A. H.A. N.A. R(12) N.A.

NODES FOR

NlICH
SURVEILLANCE
IS RE UIRED

4*
5A'.

Power Range, Neutron Flux

a. High Setpoint

b. Low Setpoint

S D(2, 4),~ PC3> 4)~
W Af(4, 6),

R(4',
5)'(4)

Q(i5)

S/U(i)

N.A.

H.A.

H.A.

N.A.

1, 2

3. Power Range, Heutron Flux, N.A.
High Positive Rate

4. Power Range, Neutron Flux, N.A.
Nigh Negative Rate

R(4)

R(4)

Q(15)

Q(15)

N.A.-

N.A.

N.A.

N.A.

1, 2

1 2

5. Intermediate Range,
Neutron Flux

R(4, 5) . S/U(1) N.A. N.A.

6. Source Range, Neutron Flux S

7. Overtemperature AT

8. Overpower AT

9. Pressurizer Pressure —Low S

10. Pressurizer Pressure--Nigh S

R(4, 5)

R(u.)

S/U(1),
Q(8, 15)

Q(i5)

Q(15)

~ Q(15)

'Q(15)

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

H.A.

N.A.

H.A.

N.A.

3 4
5

1, 2

1, 2

1 (16)

1, 2





~ ~ ~ ~ >

Eo.c'4 '3 l EW~~4.~ c FuSLP~~~ b~gs
~ 44 P~ch Q 2 E+gec4 w e 6 u ll Po~er %c S

TABLE 4. 3-1 Continued

TABLE NOTATIONS

"When the Reactor Trip System breakers are closed and the Control Rod Drive
System is capable of rod withdrawal.

""Below P-6 (Intemediate Range Neutron Flux Interlock) Setpoint.

"~"Below P-10 (Low Setpoint Power Range Neutron Flux Interlock) Setpoint.

(1) If not per formed in previous 31 days.

(2) Comparison of calorimetric to excore power indication above 15K of RATED
THERMAL POWER. Adjust excore channel gains consistent with calorimetric
power if absolute difference is greater than 2 . The provisions of
Specification. 4.0.4 are not applicable to entry into MODE 2 or l.

(3) Single point comparison of incore to excore AXIAL FLUX DIFFERENCE above
15 of RATED THERMAL POWER. Recalibrate if the absolute difference is
greater than or equal to 3X. The'provisions of Soecification 4.0.4 are
not applicable for entry into MODE 2 or l.

(4) Neutron detectors may be excluded from CHANNEL CALIBRATION.

(5) Detector plateau curves shall be obtained, and evaluated and compared to
manufacturer's data. For the Intermediate Range and Power Range Neutron
Flux channels the provisions of Specification 4.0.4 are not applicable for
entry into MODE 2 or 1.

.(6) Incore - Excore Calibration, above 75K of RATED THERMAL POWER. The
provisions of Specification 4.0.4 are not applicable for entry into MODE 2
or 1.

(7) Each train shall be tested at least every 62 days on a STAGGERED TEST
BASIS.

(8) quarterly surveillance in MODES 3", 4~, and 5" shall also include
verification that permissives P-6 and P-10 are in their required state for
existing plant conditions by observation of the permissive annunciator
window.

(9) Setpoint verification is not applicable.

(10) The TRIP ACTUATING DEVICE OPERATIONAL TEST shall independently verify the
OPERABILITY of the undervoltage and shunt trip attachments of the reactor
trip breakers.

(11) CHANNEL CALIBRATION shall include the RTD bypass loops flow rate.

(12) Verify that appropriate signals reach the undervoltage and shunt trip
relays, for both the main and bypass breakers, from the manual reactor
trip switch.
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5.2.2 The containment building is designed and shall be maintained for a
maximum internal pressure of 45.0 psig and a peak air temperature of 380 F.

5.3 REACTOR CORE

FUEL ASSEMBLIES
tuac~~Ag

5.3.1 The core shall contain 157 fuel ass blies with each fuel assembly"con-
taining 264 fuel rods clad with Zircaloy-4. Each fuel rod shall have a nominal
active fuel length of 144 inches. The initial core loading shall have a maxi-
mum enrichment of 3.5 weight percent U-235. Reload fuel shall be similar in
physical design to the initial core loading and shall have a maximum enrichment
of 3.9 weight percent U-235.

CONTROL ROO ASSEMBLIES

5.3.2 The core shall contain 52 shutdown and control rod assemblies. The
shutdown and rod assemblies shall contain a nominal 142 inches of absorber
material. The nominal values of absorber material shall be 80K silver, 15~
indium, and 5.~ cadmium, or 95K hafnium with the remainder zirconium. All
control rods shall be clad with stainless steel tubing.

5.4 REACTOR COOLANT SYSTEM

OESIGN PRESSURE ANO TEMPERATURE Q
5. 4. 1 The Reactor Coolant System is designed and shall be maintained:

a. In accordance with the Code requirements specified in Section 5.2
of the FSAR, with allowance for normal degradation pursuant to the
applicable Surveillance Requirements,

b. For a pressure of 2485 psig, and

c. For a temperature of 650 F, except for the pressurizer which is
680 F.

VOLUME

5.4.2 The total water and steam volume of the Reactor Coolant System is 9410
+ 100 cubic feet at a nominal T of 588.8'F.

avg
5. 5 METEOROLOGICAL TOWER LOCATION

5.5. 1 The meteorological station shall be located as shown on Figure 5. 1-1.
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ENCLOSURE 5

SHEARON HARRIS NUCLEAR POWER PLANT
NRC DOCKET NO ~ 50-400

OPERATING LICENSE NPF-63
BASES CHANGE

BASIS CHANGE - ROD BOW PENALTY

Descri tion of Chan e

This change revises Bases Section 3/4.2.2 and 3/4.2.3, "Heat Flux Hot
Channel Factor, RCS Flow Rate, and Nuclear Enthalpy Rise Hot Channel
Factor". The parenthetical note on page B 3/4 2-4 containing the value-
(and associated burnup level) of DNBR penalty due to rod bow has been
replaced with a reference to Section 4.4.2.2.4.2 of the FSAR, which
contains this and other DNBR penalties. This change to the bases is
similar to that for other operating units such as V. C. Summer and Wolf
Creek.

Since the change affects only the Bases of the SHNPP Technical
Specifications, which are not license requirements, a Significant
Hazards Analysis, notice for public comment in the Federal Register, and
prior NRC approval are not required. CP&L has evaluated this change in

'ccordancewith 10 CFR 50.59 and determined that an unreviewed safety
question does not exist. The Bases change will become effective at the
time of initial criticality for SHNPP Cycle 2.

Basis

The change deletes the discussion of allocated generic DNBR margin to
offset the DNBR penalty due to rod bow in Bases Section 3/4.2.2 and
3/4.2.3 and in its place references the SHNPP FSAR section containing
,rod bow and other DNBR penalties. This is consistent with the SER which
was issued with the SHNPP Operating License on January 12, 1987. Page
14 of the SER states in part: "Documentation in the FSAR of the use of
the generic DNBR margin is also acceptable." Removing the rod bow DNBR
penalty from the Bases will eliminate the need for future Bases changes
and avoid possible operator confusion caused by having an outdated value.
in the Technical Specification Bases.

The phenomenon of fuel rod bowing must be accounted for in the DNBR
safety analysis of Condition I and Condition II events for each plant
application. For SHNPP Cycle 2 operation, the maximum value for rod bow
penalty will be changed from < 3/ at a burnup of 33,000 MWD/MTU to
< 1.5X at 24,000 MWD/MTU. This lower maximum penalty represents an
analysis refinement by Westinghouse that slightly reduces the calculated
consequences of malfunctions or accidents. This decrease has been
generically approved and accepted by the NRC in Reference 1.





References

1. Letter from C. Berlinger (NRC) to E. P. Rahe, Jr. (Westinghouse),
"Request for Reduction in Fuel Assembly Burnup Limit for
Calculation of Maximum Rod Bow Penalty," June 1986.





POWER DISTRIBUTION LIMITS

BASES
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HEAT FLUX HOT CHANNEL FACTOR AND RCS FLOW RATE AND NUCLEAR ENTHALPY RISE
HOT CHANNEL FACTOR Continued)

C.

d.

The control rod insertion limits of Specifications 3. 1.3.5 and
3. 1.3.6 are maintained; arid

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

F>H will be maintained within its limits provided Conditions a. through d.

above are maintained. The combination of the RCS flow requirement and theN''
measurement of F~ ensures„.that the calculated ONBR will not be below the
design DNBR value. The relaxation of F~ as a function of THERMAL POWER

allows changes in the radial power shape for all permissible rod insertion
limits.

F<H is evaluated as being less than'or equal to 1.49. This value is used in
the various accident analyses where F~ influences parameters other than ONBR,

e.g., peak clad temperature, and thus is the maximum "as measured" value
allowed.

Fuel rod bowing reduces the value of ONB ratio. Credit is available to offset
this reduction in the generic margin. The generic margins, totaling 9.1X DNBR
completely offset any rod bow penalties.

This margin includes the following:

'a 0

b.

C.
d.
e.

Design limit ONBR of 1.30 vs 1.28,
Grid Spacing (K ) of 0.046 vs 0.059,

s
Thermal Diffusion Coefficient of 0.038 vs 0.059,
DNBR Multiplier of 0.86 vs 0.88, and
Pitch reduction.

When an Fq measurement is taken, an allowance for both experimental error
and manufacturing tolerance must be made. An allowance of 5X is appropriate
for a full-core map taken with the Incore Detector Flux Mapping System, and a
3X allowance is appropriate for manufacturing tolerance.

The Radial Peaking Factor, F (Z), is measured periodically to provide assur"
ance that the Hot Channel Factor, F~(Z), remains within its limit. The F

xy
limit for RATED THERMAL POWER (F ) as provided in the Radial Peaking Factorxy
Limit Report per Specification 6.9.1.6 was determined from expected power
control manuevers over the full range of burnup conditions in the core. Q
SHEARON HARRIS - UNIT 1 B 3/4 2-4



ENCLOSURE 6

SHEARON HARRIS NUCLEAR POWER PLANT
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NOTE 1'. (Continued)

pl

TABLE 2.2-1 Continued)

TABLE NOTATIONS

588 8 F (Nomi na l T v
at RATED THERHAL POWER)

0.000828/psig;

Pressurizer pressure, psig;

2235 psig (Nominal RCS operating pressure);

S Laplace transform operator, s-',

and f>(hI) is a function of the indicated difference between top and bottom detectors of. the
power-range neutron ion chambers; with gains to be selected based on measured instrument
response during plant startup tests such that:

-25M +7.ohio
(1) For q -

q between ~and ~HCC, fq('hI) = 0, where qt and qb are percent RATED THERMAL

POWER in the top and bottom halves of the core respectively, and qt + qb is total THERHAL

POWER in percent of RATED THERMAL POWER;
-25 Pe

(2) For each percent that the magnitude of qt -
qb exceeds ~, the hT Trip Setpoint shall

be automatically reduced by ~HC of its value at RATED THERMAL POWER; and
2-34 Po +?.O~o

(3) For each percent that the magnitude of qt -
qb exceeds ~X„ the aT Trip Setpoint shall

be automatically reduced by ~C of its value at RATED THERMAL POWER.

l-70 fo

NOTE 2: The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint- by more than
1.9X hT span.





2. 1 SAFETY LIMITS

BASES

2. l. 1 REACTOR CORE

The restrictions of this Safety Limit prevent overheating of the fuel and pos-
sible cladding perforation which would result in the release of fission prod-
ucts 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 cladding 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 nu-
cleate boiling (DNB) and the resultant sharp reduction in heat transfer coeffi-
cient. DNB is not a directly measurable parameter during operation and there-
fore THERMAL POWER and reactor coolant temperature and pressure have been re"
lated to DNB through the W-3 correlation. The W-3 DNB correlation has been
developed to predict the DNB flux and the location of DNB for axially uniform
and nonuniform heat flux distributions. The local DNB heat flux ratio (DNBR)
is defined as the ratio of the calculated heat flux that would cause DNB at a
particular core location to the actual local heat flu'x and is indicative of the
margin to DNB.

The minimum value of the DNBR during steady-state operation, normal operational
transients, and anticipated transients is limited to 1.30. This value corre-
sponds to a 95K probability at a 95K confidence level that DNB will not occur
and is chosen as an appropriate margin to DNB for all operating conditions.

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 1.30, or the average enthalpy at the vessel exit is equal to,the
enthalpy of saturated liquid.

These curves are based on an enthalpy hot channel factor, F~, of 1. 55 and
N

a reference cosine with a peak of 1.55 for axial power shape. An allowance is
included for an increase in calculated F~ at reduced power based on the
expression:

F~ = Z.55 LZ+~ (X-P)lN

0.3,
Where P is the fraction of RATED THERMAL POWER.

These limiting heat flux conditions are higher than those calculated fot the
range of all control rods fully withdrawn to the maximum allowable control
rod insertion assuming the axial power imbalance is within the limits of the
f> (AI) function of the Overtemperature trip. When the axial power imbalance
is not within the tolerance, the axial power imbalance effect on the Over-
temperature bT trips will reduce the Setpoints to provide protection consistent
with core Safety Limits.

II
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3/4 ' POWER DISTRIBUTION LIMITS

3/4 '.1 AXIAL FLUX DIFFERENCE

LIMITING CONDITION FOR OPERATION

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained within'.

a. the acceptable operational space defined by Figure 3.2-1 for Relaxed
Axial Offset Control (RAOC) operation, or

b. within a + 3 percent target band about the target AFD during Base Load
operation.

APPLICABILITY: MODE 1 above 50X of RATED THERMAL POWER+.

ACTION:

a. For RAOC operation with the indicated AFD outside of the
Figure 3.2-1 limits, either:

1. Restore the indicated AFD to within the Figure 3 '-1 limits
within 15 minutes, or

2 ~ Reduce THERMAL POWER to less than 50X of RATED THERMAL POWER

within 30 minutes and reduce the Power Range Neutron Flux-
High Trip setpoints to less than or equal to 55K of RATED
THERMAL POWER within the next 4

hours'.

C ~

For Base Load operation above APL with the indicated AXIAL FLUX
DIFFERENCE outside of the applicable target band about the target
AFD, either:

1. Restore the indicated AFD to within the target band limits
within 15 minutes, or

2. Reduce THFRMAL POWER to less than APL of RATED THERMAL POWER

and discontinue Base Load operation within 30 minutes.

THERMAL POWER shall not be increased above 50X of RATED THERMAL
POWER unless the indicated AFD is within the Figure 3.2-1 limits.

*See Special Test Exception 3.10.2

~APL is the minimum allowable power level for Base Load operation and will
be provided in the Peaking Factor Limit Report per Specification 6.9.1.6.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE RE UIREMENTS

4.2.1.1 The indicated AFD shall be determined to be within its limits during
POWER OPERATION above 50X of RATED THERMAL POWER by:

a. Monitoring the indicated AFD for each OPERABLE excore channel:

l. At least once per 7 days when the AFD Monitor Alarm is
OPERABLE, and

2. At least once per hour for the first 24 hours after restoring
the AFD Monitoring Alarm to OPERABLE status.

b. Monitoring and logging the indicated AFD for each OPERABLE excore
channel at least once per hour for the first 24 hours and at least
once per 30 minutes thereafter, when the AFD Monitor Alarm is
inoperable. The logged values of the indicated AFD shall be assumed
to exist during the interval preceding each logging.

4.2.1.2 The indicated AFD shall be considered outside of its limits when two
or more OPERABLE excore channels are indicating the AFD to be outside the
limits.

~ ~ ~

~

4.2.1.3 When in Base'Load operation, the target AFD of each OPERABLE excore
channel shall be determined by measurement at'east once per 92 Effective Full
Power Days. The provisions of Specification 4.0.4 are not applicable.

4.2.1.4 When in Base Load operation, the target AFD shall be updated at least
once per 31 Effective Full Power Days by either determining the target AFD in
conjunction with the surveillance requirements of Specification 4.2.1.3 above
or by linear interpolation between the most recently measured value and the
calculated value at the end of cycle life. The provisions of
Specification 4.0.4 are not applicable.
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POWER DISTRIBUTION LIMITS

~ ~3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR - F (Z)

LIMITING CONDITION FOR OPERATION

3.2.2 F (Z) shall be limited by the following relationships:
2.32

F~(Z) < ~ t:K(Z)] for P ) 0.5
P

R.4 'f
F~(Z) < (~) LK(Z)] for P < 0.5

Where:

O

THERMAL POWER , and

RATED THERMAL POWER

K(Z) = the function obtained from Figure 3.2-2 for a given
core height location.

APPLICABILITY: MODE l.
ACTION:

With F~(Z) exceeding its limit:

b.

Reduce THERMAL POWER at least I for each 1 F (Z) exceeds

the limit within 15 minutes and similarly reduce the Power
Range Neutron Flux-High Trip Setpoints within the next 4
hours; POWER OPERATION may proceed for up to a total of 72
hours; subsequent POWER OPERATION may proceed provided the
Overpower AT Trip Setpoints have been reduced at least I
for each 1 Fq(Z) exceeds the limit.

Identify and correct the cause of the out-of-limit condition
prior to increasing THERMAL POWER above the reduced limit re-
quired by ACTION a., above; THERMA'L POWER may then be increased
provided Fq(Z) is demonstrated through incore mapping to be

within its limit.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE RE UIREMENTS

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.

4.2.2.2 For RAOC operation, F~(Z) shall be evaluated to determine if it is
within its limit by'.

a. Using the movable incore detectors to obtain a power distribution
map at any THERMAL POWER greater than 5X of RATED THERMAL POWER.

b. Increasing the measured F (Z) component of the power distribution
map by 3X to account for manufacturing tolerances and further
increasing the value by 5X to account for measurement
uncertainties. Verify the requirements of Specification 3.2.2 are
satisfied.

c. Satisfying the following
relationship.'xwz

F (Z) ( 2.32 x K(Z)
x 0 '

where F (Z) is the measured F (Z) increased by the allowances for
manufacturing tolerances and measurement uncertainty, 2.32 is the F~limit, K(Z) is given in Figure 3.2-2, P is the fraction of RATED
THERMAL POWER, and W(Z) is the cycle dependent function that
accounts for power distribution transients encountered during normal
operation. This function is given in the Peaking Factor Limit
Report as per Specification 6.9.1.6.

d. Measuring F~ (Z) according to the following schedule:

1. Upon achieving equilibrium conditions after exceeding by lOX or
more of RATED THERMAL POWER, the THERMAL POWER at which F~(Z)
was last determined,* or

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

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

~ ~

a power distribution map obtained.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE RE UIREMENTS (Continued)

e. With measurements indicating

maximum

FM
<z>

has increased since the previous determination of F (Z) either of
the following actions shall be taken: Q

1) FQ (Z) shall be increased by 2X over that specified in
Specification 4.2.2.2c. or

2) F (Z) shall be measured at least once per 7 Effective Full
Power Days until two successive maps indicate that

maximum

FM
~ ~ ~is not increasing.(Z)

With the relationships specified in Specification 4.2.2.2c above not
being satisfied:

1) Calculate the percent F (Z) exceeds its limit by the following
expression'.

maximum
F (Z) x W(Z)

x K(Z)2.32
P

x 100 for P > 0.5

maximum
x K(Z)2.32

0.5

x100forP<05

2) One of the following actions shall be taken:

a) Within 15 minutes, control the AFD to within new AFD
limits which are determined by reducing the AFD limits of
3.2-1 by 1X AFD for each percent FQ(Z) exceeds its limits
as determined in Specification 4.2.2.2f.l). Within 8
hours, reset the AFD alarm setpoints to these modified
limits, or

b) Comply with the requirements of Specification 3.2.2 for
F (Z) exceeding its limit by the percent calculated above,
0

c) Verify that the requirements of Specification 4.2.2.3 for
Base Load operation are satisfied and enter Base Load
operation.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE RE UIREMENTS (Continued)

ge The limits specified in Specifications 4.2.2.2c, 4.2.2.2e, and
4.2.2.2f above are not applicable in the following core plane
regions.'.

Lower core region from 0 to 15X, inclusive.
2. Upper core region from 85 to 100K, inclusive.

4.2.2.3 Base Load operation is permitted at powers above APL if the
following conditions are satisfied:

a. Prior to entering Base Load operation, maintain THERMAL POWER above
APL and less than or equal to that allowed by
Specification 4.2.2.2 for at least the previous 24 hours. Maintain
Base Load operation surveillance (AFD within + 3X of target flux
difference) during this time period. Base Load operation is then
permitted providing THERMAL POWER is maintained between APL and
APt. or between APt snd 100X (whichever is most limiting) end F]
surveillance is maintained pursuant to Specification 4.2.2.4. APL
is defined as:

APLBL . . i 2.32 x K(Z)j 100Z
F (Z) x W(Z)

where: F (Z) is the measured F~(Z) increased by the allowances for
manufacturing tolerances and measurement uncertainty. The F~ limit
is 2.32. K(Z) is given in Figure 3.2-2. W(Z)BL is the cycle
dependent function that accounts for limited power distribution
transients encountered during Base Load operation. The function is
given in the Peaking Factor Limit Report as per
Specification 6.9.1.6.

b. During Base Load operation, if the THERMAL POWER is decreased below
APL then the conditions of 4.2.2.3.a shall be satisfied before
re-entering Base Load operation.

4.2.2.4 During Base Load operation F~(Z) shall be evaluated to determine ifit is within its limit by:

a. Using the movable incore detectors to obtain a power distribution
map at any THERMAL POWER above APL

b. Increasing the measured F (Z) component of the power distribution
map by 3X to account for manufacturing tolerances and further
increasing the value by 5X to account for measurement
uncertainties. Verify the requirements of Specification 3.2.2 are
satisfied.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE RE UIREMENTS (Continued)

c. Satisfying the following relationship.'

(Z)
P W Z

P > APLM < 2.32 x K(Z) ) ND

BL

where: F (Z) is the measured F~(Z). The F~ limit is 2.32.

K(Z) is given in Figure 3.2-2. P is the fraction of RATED THERMAL

POWER. W(Z)BL is the cycle dependent function that accounts for
limited power distribution transients encountered during normal
operation. This function is given in the Peaking Factor Limit
Report as per Specification 6.9.1.6.

d. Measuring F (Z) in conjunction with target flux difference
determinati9n according to the following schedule'.

1. Prior to entering Base Load operation after satisfying
Section 4.2.2.3 unless a full core flux map has been taken in
the previous 31 EFPD with the relative thermal power having

'een maintained above APL for the 24 hours prior to mapping,
and

e.

2. At least once per 31 effective full power days.

With measurements indicating

F (Z)
maximum [ ]

has increased since the previous determination F (Z) either of the
following actions shall be taken:

1. F (Z) shall be increased by 2 percent over that specified in
4+2.2+4 pep or

2. F (Z) shall be measured at least once per 7 EFPD until 2
M

s8ccessive maps indicate that

F (Z)
maximum [K Z ] is not increasing.

f. With the relationship specified in 4.2.2.4.c above not being
satisfied, either of the following actions shall be taken'.

1. Place the core in an equilibrium condition where the limit in
4.2.2.2.c is satisfied, and remeasure F (Z) , or
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POWER DISTRIBUTION LIMITS

SURVEILLANCE RE UIREMENTS (Continued)

2. Comply with the requirements of Specification 3.2.2 for F~(Z)
exceeding its limit by the percent calculated with the
following expression.'

(Z) x W(Z)i~»-i*»-
2 32 x K(Z)

P

g. The limits specified in 4.2.2.4.c, 4.2.2.4.e, and 4.2.2.4.f above
are not applicable in the following coze plane

regions.'.

Lower core region 0 to 15 percent, inclusive.

2. Upper core region 85 to 100 percent, inclusive.

4.2.2.5 When F~(Z) is measured for reasons other than meeting the
requirements of Specification 4.2.2.2 an overall measured F (Z) shall be
obtained from a power distribution map and increased by 3X 3o account for
manufacturing tolerances and further increased by 5X to account for
measurement uncertainty.
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POWER DISTRIBUTION LIMITS

3/4.2.3 RCS FLOW RATE AND NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR

LIMITING CONDITION FOR OPERATION

3.2.3 The indicated Reactor Coolant System (RCS) total flow rate and F~shall be maintained as follows:

a. Measured RCS flow rate > 292,800 gpm x (1.0 + Cz), and

b. Measured F~ < 1.49 [1.0 +~(1.0-P)3N

0.3
Where:

THERMAL POWER
RATED THERMAL POWER

F~ = Measured values of F~ obtained by using the movable incore
N N

detectors to obtain a power distribution map, and the measured
values of F~ shall be used for comparison above since the

N

1.49 value above accounts for a 4~ allowance on incore
measurement of F~.N

Cz = Measurement uncertainty for core flow as described in the Bases.

APPLICABILITY: MODE l.
ACTEON:

With RCS total flow rate or F~ outside the above limits:
a. Within 2 hours either:

1. Restore RCS total flow rate and F~ to within the above limits,
or

2. Reduce THERMAL POWER to less than 50K of RATED THERMAL POWER
and reduce the Power Range Neutron Flux - High Trip Setpoint to
less than or equal to 55K of RATED THERMAL POWER within the
next 4 hours.
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TABLE 4. 3-1

REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE RE UIREMENTS

;Qw

FUNCTIONAL UNIT

1. Manual Reactor Trip

CHANNEL
CIIEC K

N.A. H.A. N.A.

ANALOG
CilANNEL

CHANNEL - OPERATIONAL
CALIBRATIOH TEST

TRIP
ACTUATING
DEVICE
OPERATIONAL ACTUATION
TEST LOGIC TEST

R(i2) N.A.

MaDES FOR

M)IICH
SURVEILLANCE
IS RE UIRED

1, 2, 3",
4'k sic

2. Power Range, Neutron Flux

a. High Setpoint S 0(2, 4),
~%3, 4),<~ g(4', 6)',

R(4',

S)'(15) N.A. N.A. 1, 2

b. Low Setpoint S

3. Power Range, Neutron Flux, N.A.
High Positive Rate

4. Power Range, Neutron Flux, H.A.
High Negative Rate

5. Intermediate Range,
Neutron Flux

6. Source Range, Neutron Flux S

7. Overtemperature AT S

8. Overpower AT

9. Pressuri zer Pressure —Low S

10. Pressurizer Pressure--lligh S

R(4)

R(4)

R(4)

R(4, S)

R(4, 5)

R(11)

S/U(i)

q(iS)

Q(15)

S/U(1)

S/U(1),
Q(8, 15)

q(IS)

q(1S)

~ Q(15)

q(1S)

H.A.

N.A.

N.A.

N.A.

N.A.

H.A.

H.A.

H.A.

N.A.

N.A.

N.A.

N.A.

H.A.

N.A.

H.A.

N.A.

N. A.

N.A.

1, 2

1, 2

2

2'AA 3
5

1, 2

1 2

1 (16)

1, 2
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TABLE 4. 3-1 Continued

TABLE NOTATIONS

"When the Reactor Trip System breakers are closed and the Control Rod Drive
System is capable of rod withdrawal. 4.

""Below P-6 (Inte'rmediate Range Neutron Flux Interlock) Setpoint.

"""Below P-10 (Low Setpoint Power Range Neutron Flux Interlock) Setpoint.

(1) If not performed in previous 31 days.

(2) Comparison of calorimetric to excore power indication above 15K of RATED

THERMAL POWER. Adjust excore channel gains consistent with calorimetric
power if absolute difference is greater than 2X. The provisions of
Specification 4.0.4 are not applicable to entry into MODE 2 or 1.

(3) Single point comparison of incore to excore AXIAL FLUX DIFFERENCE above
15K of RATED THERMAL POWER. Recalibrate if the absolute difference is
greater than or equal to 3X. The'provisions of Specification 4.0.4 are
not applicable for entry into MODE 2 or 1.

(4) Neutron detectors may be excluded from CHANNEL CALIBRATION.

(5) Detector plateau curves shall be obtained, and evaluated and compared to
manufacturer's data. For the Intermediate Range and Power Range Neutron
Flux channels the provisions of Specification 4.0.4 are not applicable for
entry into MODE 2 or l.

(6) Incore - Excore Calibration, above 75K of RATED THERMAL POWER. The
provisions of Specification 4.0.4 are not applicable for entry into MODE 2
or 1

(7) Each train shall be tested at least every 62 days on a STAGGERED TEST
BASIS.

(8) quarterly surveillance in MODES 3", 4", and 5" shall also include
verification that permissives P-6 and P-10 are in their required state for
existing plant conditions by observation of the permissive annunciator
window.

(9) Setpoint verification is not applicable.

(10) The TRIP ACTUATING DEVICE OPERATIONAL TEST shall independently verify the
OPERABILITY of the undervoltage and shunt trip attachments of the reactor
trip breakers.

(11) CHANNEL CALIBRATION shall include the RTD bypass loops flow rate.

(12) Verify that appropriate signals reach the undervoltage and shunt trip
relays, for both the main and bypass breakers, from the manual reactor
trip switch.

:3
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3/4. 2 POWER DISTRIBUTION LIMITS

4

BASES

The specifications of this section provide assurance of fuel integrity during
Condition I (Normal Operation) and II (Incidents of Moderate Frequency) events
by: (1) maintaining the minimum DNBR in the core greater than or equal to 1.30
during normal operation and in short-term transients, and (2) limiting the
fission gas release, fuel pellet temperature, and cladding mechanical proper
ties 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:

~ I ~ = I r
P

F~(Z) 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 pel lets and rods;

F~ . Nuclear Enthalpy Rise Hot Channel Factor, is defined as the ratio of
N

the integral of linear power'along the rod with the highest integrated
power to the average rod power;.and -".

i r
~

xy

3/4.2.1 AXIAL FLUX DIFFERENCE

The limits on AXIAL FLUX DIFFERENCE (AFD) assure that the F~(Z) upper bound2 32
envelope of~ times the normalized axial peaking factor is not exceeded
during either unreel operetion or in the event of xenon redistribution f 1o1 woing
power changes.

Target flux difference (TARGET AFD) is determined at equilibrium xenon condi-
tions. The rods may be positioned within the core in accordance with their
respective insertion limits an'd should be inserted near their normal position
for steady-state operation at high power levels. The value of the target flux
difference obtained under these conditions divided by the fraction of RATED
THERMAL POWER is the at RATED THERMAL POWER for the
associated core burnu

, POWER levels are obtai
appropriate fractional
target flux difference

conditions.
ed by multiplying the
THERMAL POWER level.
alue is necessary

for other THERMAL
ATED THERMAL POWER value by the

The periodic updating of the
reflect core burnup considerations.

TRRc ET AF'4
) ~
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POWER DISTRIBUTION LIMITS

BASES

AXIAL FLUX OIFFERENCE Continued RE'PLRCC ~ZTH R llRCH~ J-+CEO>

g is tende that e p wi be op ate 1th t AFD w thin
ta band required by Specification 3.2. 1 about the target flux differe
durin pid plant THERMAL POWER reductions, control rod motion will c the
AFD to d 'e outside of the target band at reduced THERMAL POWER s.
This deviat will not affect the xenon redistribution sufficie to change
the envelope o aking factors which may be reached on a sub ent return to
RATED THERMAL POW with the AFD within the target band) 1ded the time
duration of the devi ' is limited. Accordingly, a - r penalty deviation
limit cumulative during previous 24 hours is pr d for operation outside
of the target band but wit the limits of Figu .2-1 while at THERMAL POWER
levels between 50K and 90K o ED THERMAL P . For THERMAL POWER levels
between 15K and 50K of RATED TH POWER iations of the AFD outside of
the target band are less significan penalty of 2 hours actual tsme
reflects this reduced significance.

Provisions for monitoring the on an auto 'c basis are derived from the
plant process computer thr the AFD Monitor . The computer deter-
mines the 1-minute aver f each of the OPERABL ore detector outputs and
provides an alarm me e immediately if the AFD for or more OPERABLE
excore channels a utside the target band and the THE POWER fs greater
than 90K of RA ERMAL POWER. During operation at THER OWER levels
between 50 90K and between 15 and 50 RATED THERMAL POW he computer
outputs arm message when the penalty deviation accumulates b d the
limi 1 hour and 2 hours, respectively.

re 3/4 2- hows a t 1 mo 1

I

3/4.2.2 AND 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR RCS FLOW RATE AND NUCLEAR
ENTHALPY RISE HOT CHANNEL FACTOR

The limits on heat flux hot channel factor, RCS flow rate, and 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 22004F ECCS acceptance criteria
limit.

Each of these 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 ensure that the limits are maintained provided:

a ~

b.

Control rods in a single group move together with no individual rod
insertion differing by more than 2 I2 steps, indicated, from the
group demand position;

Control rod groups are sequenced with overlapping groups as described
in Specification 3.1.3.6;
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At power levels below APL , the limits on AFD are defined by
Figure 3.2-1, i.e. that defined by the RAOC operating procedure and limits.
These limits were calculated in a manner such that expected operational
transients, e.g. load follow operations, would not result in the AFD deviating
outside of those limits. However, in the event such a deviation occurs, the
short period of time allowed outside of the limits at reduced power levels
will not result in significant xenon redistribution such that the envelope of
peaking factors would change sufficiently to prevent operation in the vicinity
of the APL power level.

At power levels greater than APL , two modes of operation are
permissible', 1) RAOC, the AFD limits of which are defined by Figure 3.2-1, and
2) Base Load operation, which is defined as the maintenance of the AFD within
a +3X band about a target value. The RAOC operating procedure above APL is
the same as that defined for operation below APL . However, it is possible
when following extended load following maneuvers that the AFD limits may
result in restrictions in the maximum allowed power or AFD in order to
guarantee operation with F~(Z) less than its limiting value. To allow
operation at the maximum permissible value, the Base Load operating procedure
restricts the indicated AFD to a relatively small target band and power swings
(AFD target band of +3X, APL ( power ( APL or 100% Rated Thermal Power,
whichever is lower). For Base Load operation, it is expected that the plant
will operate within the target band. Operation outside of the target band for
the short time period allowed will not result in significant xenon
redistribution such that the envelope of peaking factors would change
sufficiently to prohibit continued operation in the power region defihed
above. To assure there is no residual xenon redistribution impact 'from past
operation on the Base Load operation, a 24 hour waiting period at a power
level above APL and allowed by RAOC is necessary. During this time period
load changes and rod motion are restricted to that allowed by the Base Load
procedure. After the waiting period extended Base Load operation is
permissible.

The computer determines the one minute average of each of the OPERABLE
excore detector outputs and provides an alarm message immediately if the AFD
for two or more OPERABLE excore channels are'. 1) outside the allowed AI power
operating space (for RAOC operation), or 2) outside the acceptable AFD target
band (for Base Load operation). These alarms are active when power is greater
than'1) 50X of RATED THERMAL POWER (for RAOC operation), or 2) APL (for
Base Load operation) ~ Penalty deviation minutes for Base Load operation are
not accumulated based on the short period of time during which operation
outside of the target band is allowed.

(008CRS)
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POWER DISTRIBUTION LIMITS

BASES

, The nqp>ii 'Ve u~l~e oV rob 4o~cuel
a~g e+4er genic (+its (4 ptcsc&~<4
(~ CESAR Sec.liow l.h.z.2.+. 2.. 3

HEAT FLUX HOT CHANNEL.FACTOR ANO RCS FLOW RATE ANO NUCLEAR ENTHALPY RISE
HOT CHANNEL FACTOR Continued)

c. The control rod insertion limits of Specifications 3.1.3.5 and
3.1.3.6 are maintained; ari

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

F~ will be maintained within its limits provided Conditions a. through d.

above are maintained. The combination of the RCS flow requirement and the
measurement of F~ ensures that the calculated ONBR will not be below theN

'esignONBR value. The relaxation of F~ as a function of THERMAL POWER

allows changes in the radial power shape for all permissible rod insertion
limits.

F~ is evaluated as being less than or equal to 1.49. This value is used in
the various accident analyses where F~ influences parameters other than DNBR,

e.g., peak clad temperature, and thus is the maximum "as measured" value
allowed.

Fuel rod bowing reduces the value of ONB ratio. Credit is available to offset
this reduction in the generic margin. The generic margins, totaling 9.L DNBR
completely offset any rod bow penalties.

This margin includes the following:

ao
b.

C.
d.
e.

Design limit DNBR of 1.30 vs 1.28,
Grid Spacing (K ) of 0.046 vs 0.059,
Thermal Diffusion Coefficient of 0.038 vs 0.059,
ONBR Multiplier of 0.86 vs 0.88, and
Pitch reduction.

When an F~ measurement is taken, an allowance for both experimental error
and manufacturing tolerance must be made. An allowance of SX is appropriate
for a full-core map taken with the Incore Detector Flux Mapping System, and a
3" allowance is appropriate for manufacturing tolerance.

xy

RTP

xy

xy

was 2 R.Y RTt pc/ EQ
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The hot channel factor F~(Z) is measured periodically and increased by a
cycle and height dependent power factor appropriate to either RAOC or Base
Load operation, W(Z) or W(Z)BLi to provide assurance that the limit on the hot
channel factor, F~(Z), is met. W(Z) accounts for the effects of normal
operation transients and was determined from expected power control maneuvers
over the full range of burnup conditions in the core. W(Z)BL accounts for the
more restrictive operating limits allowed by Base Load operation which result
in less severe transient values. The W(Z) function for normal operation is
provided in the Peaking Factor Limit Report per Specification 6.9.1.6.

(008CRS)
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DESIGN PRESSURE AND TEMPERATURE

5.2.2 The containment building is designed and shall be maintained for a
maximum internal pressure of 45.0 psig and a peak air temperature of 380 F.

5.3 REACTOR CORE

CONTROL ROD ASSEMBLIES

5.3.2 The core shall contain 52 shutdown and control rod assemblies. The
shutdown and rod assemblies shall contain a nominal 142 inches of absorber
material. The nominal values of absorber material shall be 80K silver, 15K
indium, and 5" cadmium, or 95K hafnium with the remainder zirconium. All
control rods shall be clad with stainless steel tubing.

5.4 REACTOR COOLANT SYSTEM

DESIGN PRESSURE AND TEMPERATURE

5.4.1 The Reactor Coolant System is designed and shall be maintained:

FUEL ASSEMBLIES Zor~dlg
5.3.1 The core shall contain 157 fuel ass ilies with each fuel assembly"con"
taining 264 fuel rods clad with Zircaloy-4. Each fuel rod shall have a nominal
active fuel length of 144 inches. The initial core loading shall hav'e a maxi-
mum enrichment of 3.5 weight percent U-235. Reload fuel shall be similar in
physical design to the initial core loading and shall have a maximum enrichment
of 3.9 weight percent U-235.

;3

Q

a0 In accordance with the Code requirements specified in Section 5.2
of the FSAR, with allowance for normal degradation pursuant to the
applicable Surveillance Requirements,

b. For a pressure of 2485 psig, and

C.

VOLUME

For a temperature of 650 F, except for the pressurizer which is
680 F

5.4.2 The total water and steam volume of the Reactor Coolant System is 9410
+ 100 cubic feet at a nominal T of 588.8'F.

avg
5. 5 METEOROLOGICAL TONER LOCATION

5.5. 1 The meteorological station shall be located as shown on Figure 5. 1-1.
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ADMINISTRATIVE CONTROLS

&ARAB PEAKING FACTOR LIMIT REPORT

6.9.1. limits for RATED THERMAL POWER (F ) shall be providexy
the NRC Regional 'strator with a copy to the Director of N eactor
Regulation, Attention: ef, Reactor Systems Branch, Oivi 'f PWR
Licensing"A, U.S. Nuclear tory Commission, Wash , O.C. 20555, for
all core planes containing Ban ontrol rods unrodded core planes
and the plot of predicted (F ~

PR 1) ore Height with the limit enve-
q Rel

lope at least 60 days prior to ea e in criticality unless otherwise
approved by the Commission b r. In additio the event that the limit
should change requiring substantial or an amen mittal to the Radial
Peaking Factor Limi t, it will be submitted 60 days to the date the
limit would be fective unless otherwise approved by the sion by
letter. conformation needed to support F will be by request fr NRCxy

ed not be included in this report.

SPECIAL REPORTS

6.9.2 Special reports shall be submitted to the Regional Administrator of the
Regional Office of the NRC within the time period specified for each report.

6. 10 RECORD RETENTION

6.10.1 In addition to the applicable record retention requirements of Title 10,
Code of Federal Regulations, the following records shall be retained for at
least the minimum period indicated.

6.10.2 The following records shall be retained for at least 5 years:

Records and logs of unit operation covering time interval at each
power level;

b.

d.

e.

Records and logs of principal maintenance activities, inspections,
repair, and replacement of principal items of equipment related to
nuclear safety;

All REPORTABLE EVENTS;

Records of surveillance activities, inspections, and calibrations
required by these Technical Specifications;

Records of changes made to the procedures required by Specifica-
tion 6.8.1;

Records of radioactive shipments;

Records. of sealed source and fission detector leak tests and results;
and
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The W(Z) Functions for RAOC and Base Load operation and the value for APL
(as required) shall be established for each reload core and implemented prior
to use.

The methodology used to generate the W(Z) functions for RAOC and Base Load
operation and the value for APL shall be those previously reviewed and
approved by the NRC.* If changes to these methods are deemed necessary they
will be evaluated in accordance with 10 CFR 50.59 and submitted to the NRC for
review and approval prior to their use if the change is determined to involve
an unreviewed safety question or if such a change would require amendment of
previously submitted documentation.

A report containin~ the W(Z) functions for RAOC and Base Load operation and
the value for APL (as required) shall be provided to the NRC in accordance
with 10 CFR 50.4 within 30 days after each cycle initial criticality.
Any information needed to support W(Z), W(Z)BL, and APL will be by request
from the NRC and need not be included in this report.

* WCAP-10216 "Relaxation of Constant Axial Offset Control-F~ Surveillance
Technical Specification".
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