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3.2 POWER DISTRIBUTION LIMITS
3.2.1 Heat Flux Hot Channel Factor (Fy(Z))

LCO 3.2.1 Fo(Z), as approximated by Fg (Z), shall be within the limits

specified in the COLR.

APPLICABILITY:  MODE 1.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. FJ(Z) not within A.1 Reduce AFD limits = 1% | 15 minutes after
limit. for each 1% F§(2) each Fj(2)

exceeds 1imit.

A.2.1 Reduce THERMAL POWER
> 1% RTP for each 1%
FR(Z) exceeds limit.

AND

A.2.2 Reduce Power Range
Neutron Flux-High trip
setpoints > 1% for
each 1% FJ(Z) exceeds
limit.

AND

A.2.3 Reduce Overpower AT
trip setpoints > 1%
for each 1% F{(2)
exceeds limit.

AND

A.2.4 Perform SR 3.2.1.1.

determination

15 minutes after
each F§(2)
determination

72 hours after
each F§(2)
determination

72 hours after
each F§(2)
determination

Prior to
increasing
THERMAL POWER
above the limit
of Required
Action A.2.1
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1
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
B. Required Action and B.1 Be in MODE 2. 6 hours
associated Completion
Time not met.

SURVEILLANCE REQUIREMENTS

———————————————— NOTE-——————— - — — — — — — -
During power escalation, THERMAL POWER may be increased until a power level
for extended operation has been achieved, at which a power distribution map is
obtained.
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SURVEILLANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

SR 3.2.1.1  —cmemmcmmmmmmmmee NOTE == mmmmmmmm e mmmmmme
If F§(Z) measurements indicate

Fo (Z)}

maximum over z { K(D)

has 1ncreased since the previous evaluation
of FQ (Z)

a. Increase F}(Z) by the appropriate
factor and ver1fy FQ(Z) is still within
Timits; or

b. Repeat SR 3.2.1.1 once per 7 EFPD until
two successive flux maps indicate

FS(Z)}

maximum over Z { K(Z)

has not increased.

Verify F§(Z) is within limit.

Once after each
refueling prior
to THERMAL POWER
exceeding

75% RTP

AND

Once within

12 hours after
achieving
equilibrium
conditions after
exceeding, by

> 10% RTP, the
THERMAL POWER at
which F§(Z) was
last verified

AND

31 EFPD
thereafter

North Anna Units 1 and 2 3.2.1-3 Rev 0 (Draft 2),
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3.2 POWER DISTRIBUTION LIMITS

3.2.2

3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (Fgﬁ
LCO 3.2.2 FZH shall be within the limits specified in the COLR.
APPLICABILITY:  MODE 1.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A —=eeemee- NOTE--------- A.l Reduce THERMAL POWER 4 hours
Required Actions A.3 to < 50% RTP.
and A.4 must be
completed whenever AND
Condition A is
entered. A.2 Reduce Power Range 72 hours
---------------------- Neutron Flux-High trip
N setpoints to
Fay not within limit. < 55% RTP.
AND
A.3 Perform SR 3.2.2.1. 24 hours
AND
(continued)

North
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AH
3.2.2
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A.d meeeeee- NOTE----v=---
THERMAL POWER does not
have to be reduced to
comply with this
Required Action.
Perform SR 3.2.2.1. Prior to THERMAL
POWER exceeding
50% RTP
AND
Prior to THERMAL
POWER exceeding
75% RTP
AND
24 hours after
THERMAL POWER
reaching
> 95% RTP
B. Reguired Action and B.1 Be in MODE 2. 6 hours
associated Completion
Time not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.2.2.1 Verify FL4is within limits specified in
the COLR.

Once after each
refueling prior
to THERMAL POWER
exceeding

75% RTP

AND

31 EFPD
thereafter
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3.2.3
3.2 POWER DISTRIBUTION LIMITS
3.2.3 AXIAL FLUX DIFFERENCE (AFD)
LCO 3.2.3 The AFD in % flux difference units shall be maintained within
the limits specified in the COLR.
———————————— NOTE- — — — — — — — — — — — -

The AFD shall be considered outside limits when two or more
OPERABLE excore channels indicate AFD to be outside 1imits.

APPLICABILITY: MODE 1 with THERMAL POWER = 50% RTP.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. AFD not within Timits. | A.1 Reduce THERMAL POWER 30 minutes
to < 50% RTP.

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.2.3.1 Verify AFD within Timits for each OPERABLE | 7 days
excore channel.
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3.2 POWER DISTRIBUTION LIMITS

3.2.4 QUADRANT POWER TILT RATIO (QPTR)

LCO 3.2.4 The QPTR shall be < 1.02.

APPLICABILITY: MODE 1 with

ACTIONS

THERMAL POWER > 50% RTP.

QPTR
3.2.4

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. QPTR not within Timit.

A.l

A.3

Reduce THERMAL POWER
> 3% from RTP for each
1% of QPTR > 1.00.

Determine QTPR.

Perform SR 3.2.1.1 and
SR 3.2.2.1.

2 hours after
each QPTR
determination

Once per

12 hours after
achieving
equilibrium
Conditions from
a THERMAL POWER
reduction per
Required

Action A.1l

24 hours

AND

Once per 7 days
thereafter

(continued)
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3.2.4-1 Rev 0 (Draft 1), 05/23/00



QPTR

3.2.4
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A.4 Reevaluate safety Prior to
analyses and confirm increasing
results remain valid THERMAL POWER
for duration of above the limit
operation under this of Required
condition. Action A.1
AND
A5  —--eee-- NOTES---------
1. Perform Regquired
Action A.5 only
after Required
Action A.4 is
completed.
2. Required Action A.6
shall be completed
whenever Required
Action A.5 is
performed.
Normalize excore Prior to
detectors to restore increasing
QPTR to within limits. | THERMAL POWER
above the 1limit
of Required
Action A.l
AND
(continued)
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QPTR

3.2.4
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) Y I NOTE----=uum-
Perform Required
Action A.6 only after
Required Action A.5 is
completed.
Perform SR 3.2.1.1 and | Within 24 hours
SR 3.2.2.1. after achieving
equilibrium
Conditions at
RTP not to
exceed 48 hours
after increasing
THERMAL POWER
above the limit
of Required
Action A.1l
B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 50% RTP.
Time not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.2.4.1  ccmcmccmecmceee- NOTES----------cmmen
1. With input from one Power Range Neutron
Flux channel inoperable and THERMAL
POWER < 75% RTP, the remaining three
power range channels can be used for
calculating QPTR.
2. SR 3.2.4.2 may be performed in lieu of
this Surveillance.
Verify QPTR is within 1imit by calculation. | 7 days

North Anna Units 1

and 2
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QPTR
3.2.4

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.2.4.2  ~cmmmmmmmcmmeeeeee- NOTE----=mmcemcmeceemo-
Not required to be performed until 12 hours

after input from one or more Power Range
Neutron Flux channels are inoperable with
THERMAL POWER > 75% RTP.

Verify QPTR is within limit using the 12 hours
movable incore detectors.

North Anna Units 1 and 2 3.2.4-4 Rev 0 (Draft 1), 05/23/00
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B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 Heat Flux Hot Channel Factor (FQ(Z))

BASES

BACKGROUND

The purpose of the limits on the values of Fy(Z) is to limit
the local (i.e., pellet) peak power density. The value of
Fo(Z) varies along the axial height (Z) of the core.

Fo(Z) is defined as the maximum local fuel rod linear power
dens1ty divided by the average fuel rod linear power
density, assuming nominal fuel pellet and fuel rod
dimensions. Therefore, Fo(Z) is a measure of the peak fuel
peliet power within the reactor core.

During power operation, the global power distribution is
Timited by LCO 3.2.3, "AXIAL FLUX DIFFERENCE (AFD)," and
LCO 3.2.4, "QUADRANT POWER TILT RATIO (QPTR)," which are
directly and continuously measured process variables. These
LCOs, along with LCO 3.1.6, "Control Bank Insertion Limits,"
maintain the core limits on power distributions on a
continuous basis.

Fo(Z) varies with fuel loading patterns, control bank
1nsert1on, fuel burnup, and changes in axial power
distribution.

Fo(Z) is measured periodically using the incore detector
system These measurements are generally taken with the core
at or near steady state conditions.

Using the measured three dimensional power distributions, it
is possible to derive a measured value for Fy(Z), FR(2).
However, because this value represents a steady state
cond1t1on, it does not encompass the variations in the value
of Fo(Z) that are present during nonequilibrium situations,
such as load changes.

To account for these possible variations, the steady state
limit for Fo(Z) is adjusted by an elevation dependent factor
that accoun%s for the calculated worst case transient
conditions.

Core monitoring and control under nonsteady state conditions
are accomplished by operating the core within the limits of
the appropriate LCOs, including the limits on AFD, QPTR, and
control rod insertion.

North Anna Units 1 and 2 B 3.2.1-1 Rev 0 (Draft 2), 08/09/00



BASES

APPLICABLE
SAFETY ANALYSES

This LCO precludes core power distributions that violate the
following fuel design criteria:

a. During a large break loss of coolant accident (LOCA), the
peak cladding temperature must not exceed 2200°F
(Ref. 1);

b. During a loss of forced reactor coolant flow accident,
there must be at least 95% probability at the 95%
confidence level (the 95/95 DNB criterion) that the hot
fuel rod in the core does not experience a departure from
nucleate boiling (DNB) condition;

¢c. During an ejected rod accident, the energy deposition to
unirradiated fuel is limited to 225 cal/gm and irradiated
fuel is limited to 200 cal/gm (Ref. 2); and

d. The control rods must be capable of shutting down the
reactor with a minimum required SDM with the highest
worth control rod stuck fully withdrawn (Ref. 3).

Limits on Fy(Z) ensure that the value of the initial total
peaking fac%or assumed in the accident analyses remains
valid. Other criteria must also be met (e.g., maximum
cladding oxidation, maximum hydrogen generation, coolable
geometry, and long term cooling). However, the peak cladding
temperature is typically most limiting.

FQ(Z) Timits assumed in the LOCA analysis are typically
limiting relative to (i.e., lower than) the Fy(Z) limit
assumed in safety analyses for other postulated accidents.
Therefore, this LCO provides conservative limits for other
postulated accidents.

Fo(Z) satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO

The Measured Heat Flux Hot Channel Factor, FJ(Z), shall be
limited by the following relationships, as described in
Reference 4:
CFQ K@)

PN for P > 0.5

F8(z) <

M CFQ K(2)
Fo(Z) < 9.5 N) for P < 0.5

(continued)
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FolZ)
B 3.2.1
BASES
LCO where: CFQ is the Fo(Z) 1imit at RTP provided in the COLR,
(continued)

K(Z) is the normalized Fy(Z) as a function of core
height provided in the COLR,

N(Z) is a cycle dependent function that accounts
for power distribution transients encountered

during normal operation. N(Z) is included in the
COLR; and ‘

P is the fraction of RATED THERMAL POWER defined
as
THERMAL POWER
RTP

The actual values of CFQ, K(Z), and N(Z) are given in the
COLR; however, CFQ is normally approximately 2, K(Z) is a
function that looks like the one provided in
Figure B 3.2.1-1, and N(Z) is a value greater than 1.0.

P =

An F§(Z) evaluation requires obtaining an incore flux map in
MODE 1. From the incore flux map results we obtain the
measured value of Fy(Z). Then, the measured FR(Z) is
increased by 1.03 which is a factor that accounts for fuel
manufacturing tolerances and 1.05 which accounts for flux
map measurement uncertainty (Ref. 5).

The Fo(Z) 1imits define 1imiting values for core power
peak1ng that precludes peak cladding temperatures above
2200°F during either a large or small break LOCA.

This LCO requires operation within the bounds assumed in the
safety analyses. Calculations are performed in the core
design process to confirm that the core can be controlled in
such a manner during operation that it can stay within the
LOCA Fo(Z) limits. If Fy(Z) cannot be maintained within the
LCO 11m1ts, reduction of the core power is required.

Violating the LCO Timits for Fy(Z) produces unacceptable
consequences if a design bas1s event occurs while FQ(Z) is
outside its specified limits.

North Anna Units 1 and 2 B 3.2.1-3 Rev 0 (Draft 2), 08/09/00



BASES

APPLICABILITY

The Fy(Z) Timits must be maintained in MODE 1 to prevent core
power distributions from exceeding the limits assumed in the
safety analyses. Applicability in other MODES is not
required because there is either insufficient stored energy
in the fuel or insufficient energy being transferred to the
reactor coolant to require a limit on the distribution of
core power.

ACTIONS

A.1

If FJ(Z) exceeds its specified 11m1ts, reducing the AFD
limit by > 1% for each 1% by which F§(Z) exceeds its limit
within the allowed Completion Time of 15 minutes, restricts
the axial flux distribution such that even if a transient
occurred, core peaking factors are not exceeded. The maximum
AFD ]1m1ts initially determined by Required Action A.l may
be affected by subsequent determinations of FQ(Z) and would
require AFD reductions with 15 minutes of the F{(Z)
determination, if necessary.

A.2.1

Reducing THERMAL POWER by = 1% RTP for each 1% by which
Fq(Z) exceeds its limit, maintains an acceptable absolute
power density. The percent that F§(Z) exceeds the 1imit can
be determined from:

,

{maximum over z |CFQ K(2) —1.orx100 for P > 0.5

Jmaximum over z (CFQK(Z) |[-1.0,x100 for P < 0.5

F§(Z) is the measured F o{Z) multiplied by factors accounting
for manufactur1ng to]erances and measurement uncertainties.
F§(Z) is the measured value of F,(Z). The Completion Time of
15 minutes provides an acceptable time to reduce power in an
orderly manner and without allowing the unit to remain in an
unacceptab]e condition for an extended period of time. The
maximum allowable power level initially determined by
Required Action A.2.1 may be affected by subsequent
determinations of F§(Z) and would require power reductions

(continued)
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Rev 0 (Draft 2), 08/09/00



BASES

Fo(2)
B 3.2.1

ACTIONS

A.2.1 (continued)

within 15 minutes of the FJ(Z) determination, if necessary
to comply with the decreased maximum allowable power level.
Decreases in F§(Z) would allow increasing the maximum
allowable power level and increasing power up to this
revised limit.

A.2.2

A reduction of the Power Range Neutron F]ux—H1gh trip
setpoints by = 1% for each 1% by which F8(Z) exceeds its
limit, is a conservative action for protection against the
consequences of severe transients with unanalyzed power
distributions. The Completion Time of 72 hours is sufficient
considering the small likelihood of a severe transient in
this time period and the preceding prompt reduction in
THERMAL POWER in accordance with Required Action A.2.1. The
maximum allowable Power Range Neutron Flux-High trip
setpoints initially determined by Required Act1on A.2.2 may
be affected by subsequent determinations of F{(Z) and would
require Power Range Neutron Flux—H1gh trip setpoint
reductions within 72 hours of the Fg(Z) determination, if
necessary to comply with the decreased maximum allowable
Power Range Neutron F]ux—H1gh trip setpoints. Decreases in
F§(Z) would allow increasing the maximum allowable Power
Range Neutron Flux-High trip setpoints.

A.2.3

Reduction in the Overpower AT trip setpo1nts (value of K,) by
> 1% (in AT span) for each 1% by which F§(Z) exceeds its
lTimit, is a conservative action for protection against the
consequences of severe transients with unanalyzed power
distributions. The Completion Time of 72 hours is sufficient
considering the small likelihood of a severe transient in
this time period, and the preceding prompt reduction in
THERMAL POWER in accordance with Required Action A.2.1. The
maximum allowable Overpower AT trip setpoints initially
determined by Required Action A.2.3 may be affected by
subsequent determinations of F§(Z) and would require
Overpower AT trip setpoint reductions within 72 hours of the
F(Z) determination, if necessary to comply with the
decreased maximum allowable Overpower AT trip setpoints.
Decreases in FJ(Z) would allow increasing the maximum
Overpower AT trip setpoints.

North Anna Units 1 and 2 B 3.2.1-5 Rev 0 (Draft 2), 08/09/00



BASES

ACTIONS
(continued)

A.2.4

Verification that F§(Z) has been restored to within its
Timit, by performing SR 3.2.1.1 prior to increasing THERMAL
POWER above the 1imit imposed by Required Action A.2.1,
ensures that core conditions during operation at higher
power levels are consistent with safety analyses
assumptions.

B.1

If Required Actions A.1, A.2.1, A.2.2, A.2.3, or A.2.4 are
not met within their associated Completion Times, the unit
must be placed in a MODE or condition in which the LCO
requirements are not applicable. This is done by placing the
unit in at least MODE 2 within 6 hours.

This allowed Completion Time is reasonable based on
operating experience regarding the amount of time it takes
to reach MODE 2 from full power operation in an orderly
manner and without challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR 3.2.1.1 is modified by a Note. It states that THERMAL
POWER may be increased until a power level for extended
operation has been achieved at which a power distribution
map can be obtained. This allowance is modified, however, by
one of the Frequency conditions that requires verification
that F§(Z) is within its specified 1imit after a power rise
of more than 10% RTP over the THERMAL POWER at which it was
last verified to be within specified limits. In the absence
of this Frequency condition, it is possible to increase
power to RTP and operate for 31 days without verification of
F§(Z). The Frequency condition is not intended to require
verification of these parameters after every 10% increase in
power level above the last verification. It only requires
verification after a power level is achieved for extended
operation that is 10% higher than that power at which F, was
last measured.

SR_3.2.1.1

The nuclear design process includes calculations performed
to determine that the core can be operated within the
Fo(Z) limits. Because flux maps are taken in steady state
conditions, the variations in power distribution resulting
from normal operational maneuvers are not present in the

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

SR 3.2.1.1 (continued)

flux map data. These variations are, however, conservatively
calculated by considering a wide range of unit maneuvers in
normal operation. The maximum peaking factor increase over
steady state values, calculated as a function of core
elevation, Z, is called N(Z).

The 1imit with which F§(Z) is compared varies inversely with
power above 50% RTP and N(Z) and directly with a function
called K(Z) provided in the COLR.

Performing this Surveillance in MODE 1 prior to exceeding
75% RTP ensures that the F§(Z) 1imit is met when RTP is
achieved, because peaking factors generally decrease as
power level is increased.

If THERMAL POWER has been increased by = 10% RTP since the
last determination of F{(Z), another evaluation of this
factor is required 12 hours after achieving equilibrium
conditions at this higher power level (to ensure that F§(Z)
values are being reduced sufficiently with power increase to
stay within the LCO Timits).

The Frequency of 31 EFPD is adequate to monitor the change of
power distribution with core burnup because such changes are
slow and well controlled when the unit is operated in
accordance with the Technical Specifications (TS).

Flux map data are taken for multiple core elevations. F}(2)
evaluations are not applicable for the following axial core
regions, measured in percent of core height:

a. Lower core region, from 0 to 15% inclusive; and
b. Upper core region, from 85 to 100% inclusive.

The top and bottom 15% of the core are excluded from the
evaluation because of the low probability that these regions
would be more 1imiting in the safety analyses and because of
the difficulty of making a precise measurement in these
regions.

This Surveillance has been modified by a Note that may
require that more frequent surveillances be performed. An
evaluation of the expression below is required to account

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

SR 3.2.1.1 (continued)

for any increase to F§(Z) that may occur and cause the F{(Z)
limit to be exceeded before the next required F§(Z)
evaluation.

If the two most recent F§(Z) evaluations show an increase in
the expression

Fo(2)
K(2) ’

maximum over z

it is required to meet the F{(Z) limit with the last F§(Z)
increased by the appropriate factor, or to evaluate F{(Z)
more frequently, each 7 EFPD. These alternative requirements
prevent F,(Z) from exceeding its limit without detection.

REFERENCES

1. 10 CFR 50.46, 1974.

2. VEP-NFE-2-A, "VEPCO Evaluation of the Control Rod
Ejection Transient."

3. UFSAR, Section 3.1.22.

4. Relaxed Power Distribution Control Methodology and
Associated FQ Surveillance Technical Specifications,
VEP-NE-1-A, March 1986.

5. WCAP-7308-L-P-A, "Evaluation of Nuclear Hot Channel
Factor Uncertainties," June 1988.
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F,
B 3.2.2
B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FY,)
BASES
BACKGROUND The purpose of this LCO is to establish limits on the power

density at any point in the core so that the fuel design
criteria are not exceeded and the accident analysis
assumptions remain valid. The design limits on local
(pellet) and integrated fuel rod peak power density are
expressed in terms of hot channel factors. Control of the
core power distribution with respect to these factors
ensures that local conditions in the fuel rods and coolant
channels do not challenge core integrity at any location
during either normal operation or a postulated accident
analyzed in the safety analyses.

FN, is defined as the ratio of the integral of the linear
power along the fuel rod with the highest integrated power to
the average integrated fuel rod power. Therefore, F), is a
measure of the maximum total power produced in a fuel rod.

FN, is sensitive to fuel loading patterns, bank insertion,
and fuel burnup. FY, typically increases with control bank
insertion and typically decreases with fuel burnup.

FN, is not directly measurable but is inferred from a power
distribution map obtained with the movable incore detector
system. Specifically, the results of the three dimensional
power distribution map are analyzed by a computer to
determine F},. This factor is calculated at least every

31 EFPD. However, during power operation, the global power
distribution is monitored by LCO 3.2.3, "AXIAL FLUX
DIFFERENCE (AFD)," and LCO 3.2.4, "QUADRANT POWER TILT RATIO
(QPTR) ," which address directly and continuously measured
process variables.

The COLR provides peaking factor limits that ensure that the
design basis value of the departure from nucleate boiling
(DNB) is met for normal operation, operational transients,
and any transient condition arising from events of moderate
frequency. The DNB design basis precludes DNB and is met by
limiting the minimum local DNB heat flux ratio to a value
greater than the design Timits. A1l DNB limited transient
events are assumed to begin with an F}, value that satisfies
the LCO requirements.

(continued)

North Anna Units 1 and 2 B 3.2.2-1 Rev 0 (Draft 1), 05/23/00



BASES

BACKGROUND
(continued)

Operation outside the LCO Timits may produce unacceptable
consequences if a DNB 1imiting event occurs. The DNB design
basis ensures that there is no overheating of the fuel that
results in possible cladding perforation with the release of
fission products to the reactor coolant.

APPLICABLE
SAFETY ANALYSES

Limits on Fgprrec1ude core power distributions that exceed
the following fuel design Timits:

a. There must be at least 95% probability at the 95%
confidence level (the 95/95 DNB criterion) that the
hottest fuel rod in the core does not experience a DNB
condition;

b. During a large break loss of coolant accident (LOCA),
peak cladding temperature (PCT) must not exceed 2200°F;

c. During an ejected rod accident, the energy deposition to
unirradiated fuel is 1imited to 225 cal/gm and irradiated
fuel is limited to 200 cal/gm (Ref. 1); and

d. The control rods must be capable of shutting down the
reactor with a minimum required SDM with the highest
worth control rod stuck fully withdrawn (Ref. 2).

For transients that may be DNB limited, the Reactor Coolant
System flow, temperature, and pressure, and FY, are the
parameters of most importance. The limits on F}, ensure that
the DNB design basis is met for normal operation,
operational transients, and any transients arising from
events of moderate frequency. The DNB design basis is met by
Jimiting the minimum DNBR to a value which provides a high
degree of assurance that the hottest fuel rod in the core
does not experience a DNB.

The allowable FY, limit increases with decreasing power
level. This functionality in FY, is included in the analyses
that provide the Reactor Core Safety Limits (SLs) of

SL 2.1.1. Therefore, any DNB events in which the calculation
of the core limits is modeled implicitly use this variable
value of FY, in the analyses. Likewise, all transients that
may be DNB limited are assumed to begin with an initial F},
as a function of power level defined by the COLR limit
equation.

(continued)
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BASES

APPLICABLE
SAFETY ANALYSES
(continued)

The LOCA safety analysis indirectly models FY, as an injut
parameter. The Nuclear Heat Flux Hot Channel Factor (Fa( )
and the axial peaking factors are inserted directly into che
LOCA safety analyses that verify the acceptability of the
resulting peak cladding temperature (Ref. 3).

The fuel is protected in part by Technical Specifications,
which ensure that the initial conditions assumed in the
safety and accident analyses remain valid. The following
LCOs ensure this: LCO 3.2.3, "AXIAL FLUX DIFFERENCE (AFD),"
LCO 3.2.4, "QUADRANT POWER TILT RATIO (QPTR)," LCO 3.1.6,
"Control Bank Insertion Limits," LCO 3.2.2, "Nuclear
Enthalpy Rise Hot Channel Factor (FN,)," LCO 3.2.1, "Heat
Flux Hot Channel Factor (Fy(Z))," and LCO 3. 4 1, "RCS
Pressure, Temperature, and Flow DNB Limits.

FAw and Fo(Z) are measured periodically using the movable
incore detector system. Measurements are generally taken
with the core at, or near, steady state conditions. Core
monitoring and contro1 under transient conditions
(Condition 1 events) are accomplished by operating the core
within the 1imits of the LCOs on AFD, QPTR, and Bank
Insertion Limits.

FX, satisfies Criterion 2 of 10 CFR 50.36(c)(2) (ii).

LCO

FN, shall be maintained within the 1imits of the
relationship provided in the COLR.

The F), 1imit identifies the coolant flow channel with the
maximum enthalpy rise. This channel has the highest
probability for a DNB.

The 1imiting value of FY,, described by the equation
contained in the COLR, is the design radial peaking factor
used in the unit safety analyses.

A power multiplication factor in this equation includes an
additional margin for higher radial peaking from reduced
thermal feedback and greater control rod insertion at low
power Tevels.
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APPLICABILITY

The FX, Timits must be maintained in MODE 1 to preclude core
power distributions from exceeding the fuel design limits
for DNBR and PCT. Applicability in other modes is not
required because there is either insufficient stored energy
in the fuel or insufficient energy being transferred to the
coolant to require a limit on the distribution of core power.
The design bases events that are sensitive to FY, in other
modes (MODES 2 through 5) have sufficient margin to DNB, and
therefore, there is no need to restrict FY, in these modes.

ACTIONS

A.l1 and A.2

Condition A is modified by a Note that requires that
Required Actions A.3 and A.4 must be completed whenever
Condition A is entered. Thus, because even if F}, is
restored to within limits, Required Action A.3 nevertheless
requires another measurement and calculation of F}, within
24 hours in accordance with SR 3.2.2.1.

However, if power is reduced below 50% RTP, Required
Action A.4 requires that another determination of F\, must
be done prior to exceeding 50% RTP, prior to exceeding

75% RTP, and within 24 hours after reaching or exceeding
95% RTP. In addition, Required Action A.3 is performed if
power ascension is delayed past 24 hours.

If the value of F), is not restored to within its specified
limit either by adjusting a misaligned rod or by reducing
THERMAL POWER, the alternative option is to reduce THERMAL
POWER to < 50% RTP in accordance with Required Action A.1l
and reduce the Power Range Neutron Flux-High to < 55% RTP in
accordance with Required Action A.2. Reducing RTP to

< 50% RTP increases the DNB margin and does not likely cause
the DNBR 1imit to be violated in steady state operation. The
reduction in trip setpoints ensures that continuing
operation remains at an acceptable low power level with
adequate DNBR margin. The allowed Completion Time of 4 hours
for Required Action A.1 provides an acceptable time to reach
the required power level from full power operation without
allowing the unit to remain in an unacceptable condition for
an extended period of time.

The allowed Completion Time of 72 hours to reset the trip

setpoints per Required Action A.2 recognizes that, once

power is reduced, the safety analysis assumptions are
(continued)
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BASES

ACTIONS

A.1 and A.2 (continued)

satisfied and there is no urgent need to reduce the trip
setpoints. This is a sensitive operation that may
inadvertently trip the Reactor Protection System.

A.3

Once the power level has been reduced to < 50% RTP per
Required Action A.1, an incore flux map (SR 3.2.2.1) must be
obtained and the measured value of FY, verified not to
exceed the allowed Timit at the lower power level. The unit
is provided 20 additional hours to perform this task over
and above the 4 hours allowed by Action A.1l. The Completion
Time of 24 hours is acceptable because of the increase in the
DNB margin, which is obtained at lower power levels, and the
Tow probability of having a DNB 1imiting event within this
24 hour period. Additionally, operating experience has
indicated that this Completion Time is sufficient to obtain
the incore flux map, perform the required calculations, and
evaluate FY,.

A.4

Verification that F), is within its specified limits after
an out of Timit occurrence ensures that the cause that led to
the F}, exceeding its limit is corrected, and that
subsequent operation proceeds within the LCO 1imit. This
Action demonstrates that the FY, limit is within the LCO
Timits prior to exceeding 50% RTP, again prior to exceeding
75% RTP, and within 24 hours ‘after THERMAL POWER is

> 95% RTP.

This Required Action is modified by a Note that states that
THERMAL POWER does not have to be reduced prior to performing
this Action.

B.1

When Required Actions A.1 through A.4 cannot be completed
within their required Completion Times, the unit must be
placed in a mode in which the LCO requirements are not
applicable. This is done by placing the unit in at least
MODE 2 within 6 hours. The allowed Completion Time of

6 hours is reasonable, based on operating experience
regarding the time required to reach MODE 2 from full power
conditions in an orderly manner and without challenging unit
systems.
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SURVEILLANCE
REQUIREMENTS

SR 3.2.2.1

The value of F¥, is determined by using the movable incore
detector system to obtain a flux distribution map. A data
reduction computer program then calculates the maximum value
of F)\, from the measured flux distributions. The F}, limit
contains an allowance of 1.04 to account for measurement
uncertainty.

After each refueling, FY, must be determined in MODE 1 prior
to exceeding 75% RTP. This requirement ensures that F¥},
limits are met at the beginning of each fuel cycle.

The 31 EFPD Frequency is acceptable because the power
distribution changes relatively slowly over this amount of
fuel burnup. Accordingly, this Frequency is short enough
that the FY, 1imit cannot be exceeded for any significant
period of operation.

REFERENCES

1. VEP-NFE-2-A, "VEPCO Evaluation of the Control Rod
Ejection Transient."

2. UFSAR, Section 3.1.22.
3. 10 CFR 50.46.
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AFD
B 3.2.3

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.3 AXIAL FLUX DIFFERENCE (AFD)

BASES

BACKGROUND

The purpose of this LCO is to establish limits on the values
of the AFD in order to limit the amount of axial power
distribution skewing to either the top or bottom of the core.
By limiting the amount of power distribution skewing, core
peaking factors are consistent with the assumptions used in
the safety analyses. Limiting power distribution skewing
over time also minimizes the xenon distribution skewing,
which is a significant factor in axial power distribution
control.

Relaxed Power Distribution Control (RPDC) is a calculational
procedure that defines the allowed operational space of the
AFD versus THERMAL POWER. The AFD limits are selected by
considering a range of axial xenon distributions that may
occur as a result of large variations of the AFD.
Subsequently, power peaking factors and power distributions
are examined to ensure that the loss of coolant accident
(LOCA), loss of flow accident, and anticipated transient
limits are met. Violation of the AFD limits invalidate the
conclusions of the accident and transient analyses with
regard to fuel cladding integrity.

The AFD is monitored on an automatic basis using the unit
process computer, which has an AFD monitor alarm. The
computer determines the 1 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 is outside its specified limits.

APPLICABLE
SAFETY ANALYSES

The AFD is a measure of the axial power distribution skewing
to either the top or bottom half of the core. The AFD is
sensitive to many core related parameters such as control
bank positions, core power level, axial burnup, axial xenon
distribution, and, to a lesser extent, reactor coolant
temperature and boron concentration.

The allowed range of the AFD is used in the nuclear design
process to confirm that operation within these 1imits
produces core peaking factors and axial power distributions
that meet safety analysis requirements.

(continued)
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AFD
B 3.2.3

APPLICABLE
SAFETY ANALYSES
(continued)

The RPDC methodology (Ref. 1) establishes a xenon
distribution library with tentatively wide AFD limits. Axial
power distribution calculations are then performed to
demonstrate that normal operation power shapes are
acceptable for the LOCA and loss of fiow accident, and for
initial conditions of anticipated transients. The tentative
limits are adjusted as necessary to meet the safety analysis
requirements.

The 1imits on the AFD ensure that the Heat Flux Hot Channel
Factor (Fo(Z)) is not exceeded during either normal operation
or in the event of xenon redistribution following power
changes. The limits on the AFD also restrict the range of
power distributions that are used as initial conditions in
the analyses of Condition 2, 3, or 4 events. This ensures
that the fuel cladding integrity is maintained for these
postulated accidents. The most important Condition 4 event
is the LOCA. The most important Condition 3 event is the loss
of flow accident. The most important Condition 2 events are
uncontrolled rod withdrawal, excessive heat removal, and
boration or dilution accidents. Condition 2 accidents
simulated to begin from within the AFD limits are used to
confirm the adequacy of the Overpower AT and
Overtemperature AT trip setpoints.

The 1imits on the AFD satisfy Criterion 2 of 10 CFR
50.36(c) (2)(ii).

LCO

The shape of the power profile in the axial (i.e., the
vertical) direction is largely under the control of the
operator through the manual operation of the control banks
or automatic motion of control banks. The automatic motion
of the control banks is in response to temperature
deviations resulting from manual operation of the Chemical
and Volume Control System to change boron concentration or
from power level changes.

Signals are available to the operator from the Nuclear
Instrumentation System (NIS) excore neutron detectors

(Ref. 2). Separate signals are taken from the top and bottom
detectors. The AFD is defined as the difference in
normalized flux signals between the top and bottom excore
detectors in each detector well. For convenience, this flux
difference is converted to provide flux difference units
expressed as a percentage and labeled as %A flux or %AI.

(continued)
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AFD
B 3.2.3

LCO
(continued)

The AFD limits are provided in the COLR. Figure B 3.2.3-1
shows typical RPDC AFD 1imits. The AFD limits for RPDC do 1ot
depend on the target flux difference. However, the targe.
flux difference may be used to minimize changes in the axial
power distribution.

Violating this LCO on the AFD could produce unacceptabie
consequences if a Condition 2, 3, or 4 event occurs while
the AFD is outside its specified limits.

The LCO is modified by a Note which states that AFD shall be
considered outside its limit when two or more OPERABLE
excore channels indicate AFD to be outside its limit.

APPLICABILITY

The AFD requirements are applicable in MODE 1 greater than
or equal to 50% RTP when the combination of THERMAL POWER and
core peaking factors are of primary importance in safety
analysis.

For AFD Timits developed using RPDC methodology, the value
of the AFD does not affect the limiting accident
consequences with THERMAL POWER < 50% RTP and for lower
operating power MODES.

ACTIONS

A.1

As an alternative to restoring the AFD to within its
specified limits, Required Action A.l requires a THERMAL
POWER reduction to < 50% RTP. This places the core in a
condition for which the value of the AFD is not important in
the applicable safety analyses. A Completion Time of

30 minutes is reasonable, based on operating experience, to
reach 50% RTP without challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR_3.2.3.1

This Surveillance verifies that the AFD, as indicated by the
NIS excore channel, is within its specified limits. The
Surveillance Frequency of 7 days is adequate considering
that the AFD is monitored by a computer and any deviation
from requirements is alarmed.
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B 3.2.3

BASES

REFERENCES 1. K.L. Basehore et al., "Virginia Power Relaxed Power
Distribution Control Methodology and Associated FQ
Surveillance Technical Specifications," VEP-NE-1-A,
March 1986.

2. UFSAR, Chapter 7.
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QPTR
B 3.2.4

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.4 QUADRANT POWER TILT RATIO (QPTR)

BASES

BACKGROUND

The QPTR 1imit ensures that the gross radial power
distribution remains consistent with the design values used
in the safety analyses. Precise radial power distribution
measurements are made during startup testing, after
refueling, and periodically during power operation.

The power density at any point in the core must be limited so
that the fuel design criteria are maintained. Together,

LCO 3.2.3, "AXIAL FLUX DIFFERENCE (AFD)," LCO 3.2.4, and
LCO 3.1.6, "Control Rod Insertion Limits," provide 1imits on
process variables that characterize and control the three
dimensional power distribution of the reactor core. Control
of these variables ensures that the core operates within the
fuel design criteria and that the power distribution remains
within the bounds used in the safety analyses.

APPLICABLE
SAFETY ANALYSES

This LCO precludes core power distributions that violate the
following fuel design criteria:

a. During a large break loss of coolant accident, the peak
cladding temperature must not exceed 2200°F (Ref. 1);

b. During a loss of forced reactor coolant flow accident,
there must be at least 95% probability at the 95%
confidence level (the 95/95 departure from nucleate
boiling (DNB) criterion) that the hot fuel rod in the core
does not experience a DNB condition;

c. During an ejected rod accident, the energy deposition to
unirradiated fuel is limited to 225 cal/gm and irradiated
fuel is Timited to 200 cal/gm (Ref. 2); and

d. The control rods must be capable of shutting down the
reactor with a minimum required SDM with the highest
worth control rod stuck fully withdrawn (Ref. 3).
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QPTR
B 3.2.4

APPLICABLE
SAFETY ANALYSES
(continued)

The LCO 1imits on the AFD, the QPTR, the Heat Flux Hot
Channel Factor (F,{(Z)), the Nuclear Enthalpy Rise Hot Channel
Factor (FN,), ang control bank insertion are established to
preclude core power distributions that exceed the safety
analyses limits.

The QPTR limits ensure that F}, and Fo(Z) remain below their
limiting values by preventing an undetected change in the
gross radial power distribution.

In MODE 1, the FX, and Fy(Z) 1imits must be maintained to
preclude core power d1str1but1ons from exceeding design
limits assumed in the safety analyses.

The QPTR satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO

The QPTR 1imit of 1.02, at which corrective action is
required, provides a margin of protection for both the DNB
ratio and linear heat generation rate contributing to
excessive power peaks resulting from X-Y plane power tilts.
A Timiting QPTR of 1.02 can be tolerated before the margin
for uncertainty in Fo(Z) and (F};) is possibly challenged.

APPLICABILITY

The QPTR 1imit must be maintained in MODE 1 with THERMAL
POWER > 50% RTP to prevent core power distributions from
exceeding the design limits.

Applicability in MODE 1 < 50% RTP and in other MODES is not
required because there is either insufficient stored energy
in the fuel or insufficient energy being transferred to the
reactor coolant to require the implementation of a QPTR
1imit on the distribution of core power. The QPTR limit in
these conditions is, therefore, not important. Note that the
FAv and Fg(Z) LCOs still app]y, but allow progressively
higher peak1ng factors at 50% RTP or lower.

ACTIONS

A.l

With the QPTR exceeding its 1imit, a power level reduction of
2> 3% RTP for each 1% by which the QPTR exceeds 1.00 is a
conservative tradeoff of total core power with peak linear
power. The Completion Time of 2 hours allows sufficient time

(continued)
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QPTR
B 3.2.4

ACTIONS

A.1 (continued)

to identify the cause and correct the tilt. Note that the
power reduction itself may cause a change in the tilted
condition.

The maximum allowable power level initially determined by
Required Action A.1 may be affected by subsequent
determinations of QPTR. Increases in QPTR would require
power reduction within 2 hours of QPTR determination, if
necessary to comply with the decreased maximum allowable
power level. Decreases in QPTR would allow increasing the
maximum allowable power level and increasing power up to the
revised limit.

A.2

After completion of Required Action A.1, the QPTR alarm may
still be in its alarmed state. As such, any additional
changes in the QPTR are detected by requiring a check of the
QPTR once per 12 hours thereafter. A 12 hour Completion Time
is sufficient because any additional change in QPTR would be
relatively slow.

A.3

The peaking factors FJ, and Fo(Z) are of primary importance
in ensuring that the power distribution remains consistent
with the initial conditions used in the safety analyses.
Performing SRs on F}, and Fy(Z) within the Completion Time of
24 hours after achieving equilibrium conditions from a
THERMAL POWER reduction per Required Action A.1l ensures that
these primary indicators of power distribution are within
their respective limits. Equilibrium conditions are achieved
when the core is sufficiently stable at intended operating
conditions to support flux mapping. A Completion Time of

24 hours after achieving equilibrium conditions from a
THERMAL POWER reduction per Required Action A.1 takes into
consideration the rate at which peaking factors are likely
to change, and the time required to stabilize the unit and
perform a flux map. If these peaking factors are not within
their 1imits, the Required Actions of these Surveillances
provide an appropriate response for the abnormal condition.
If the QPTR remains above its specified 1imit, the peaking
factor surveillances are required each 7 days thereafter to
evaluate FY, and Fo(Z) with changes in power distribution.

(continued)
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QPTR
B 3.2.4

ACTIONS

A.3 (continued)

Relatively small changes are expected due to either burnup
and xenon redistribution or correction of the cause for
exceeding the QPTR limit.

A.4

Although FX, and Fo(Z) are of primary importance as initial
conditions in the safety analyses, other changes in the
power distribution may occur as the QPTR 1limit is exceeded
and may have an impact on the validity of the safety
analysis. A change in the power distribution can affect such
reactor parameters as bank worths and peaking factors for
rod malfunction accidents. When the QPTR exceeds its limit,
it does not necessarily mean a safety concern exists. It does
mean that there is an indication of a change in the gross
radial power distribution that requires an investigation and
evaluation that is accomplished by examining the incore
power distribution. Specifically, the core peaking factors
and the quadrant tilt must be evaluated because they are the
factors that best characterize the core power distribution.
This re-evaluation is required to ensure that, before
increasing THERMAL POWER to above the limit of Required
Action A.1, the reactor core conditions are consistent with
the assumptions in the safety analyses.

A.5

If the QPTR has exceeded the 1.02 1limit and a re-evaluation
of the safety analysis is completed and shows that safety
requirements are met, the excore detectors are normalized to
restore QPTR to within limits prior to increasing THERMAL
POWER to above the 1imit of Required Action A.l.
Normalization is accomplished in such a manner that the
indicated QPTR following normalization is near 1.00. This is
done to detect any subsequent significant changes in QPTR.

Required Action A.5 is modified by two Notes. Note 1 states
that the QPTR is not restored to within limits until after
the re-evaluation of the safety analysis has determined that
core conditions at RTP are within the safety analysis
assumptions (i.e., Required Action A.4). Note 2 states that
if Required Action A.5 is performed, the Required Action A.6
shall be performed. Required Action A.5 normalizes the
excore detectors to restore QPTR to within limits, which
restores compliance with LCO 3.2.4. Thus, Note 2 prevents

(continued)
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QPTR
B 3.2.4

ACTIONS

A.5 (continued)

exiting the Actions prior to completing flux mapping to
verify peaking factors, per Required Action A.6. These notes
are intended to prevent any ambiguity about the required
sequence of actions.

A.6

Once the flux tilt is restored to within limits (i.e.,
Required Action A.5 is performed), it is acceptable to
return to full power operation. However, as an added check
that the core power distribution is consistent with the
safety analysis assumptions, Required Action A.6 requires
verification that Fy(Z) and F}, are within their specified
limits within 24 hours of reaching equilibrium conditions at
RTP. As an added precaution, if the core power does not reach
equilibrium conditions at RTP within 24 hours, but is
increased slowly, then the peaking factor surveillances must
be performed within 48 hours after increasing power above
the Timit of Required Action A.1l. These Completion Times are
intended to allow adequate time to increase THERMAL POWER to
above the limit of Required Action A.1, while not permitting
the core to remain with unconfirmed power distributions for
extended periods of time.

Required Action A.6 is modified by a Note that states that
the peaking factor surveillances may only be done after the
excore detectors have been normalized to restore QPTR to
within limits (i.e., Required Action A.5). The intent of
this Note is to have the peaking factor surveillances
performed at operating power levels, which can only be
accomplished after the excore detectors are normalized to
restore QPTR to within limits and the core returned to power.

B.1

If Required Actions A.1 through A.6 are not completed within
their associated Completion Times, the unit must be brought
to a MODE or condition in which the requirements do not
apply. To achieve this status, THERMAL POWER must be reduced
to < 50% RTP within 4 hours. The allowed Completion Time of
4 hours is reasonable, based on operating experience
regarding the amount of time required to reach the reduced
power level without challenging unit systems.
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QPTR
B 3.2.4

SURVEILLANCE
REQUIREMENTS

SR_3.2.4.1

SR 3.2.4.1 is modified by two Notes. Note 1 aliows QPTR to be
calculated with three power range channels if THERMAL POWER
is £ 75% RTP and the input from one Power Range Neutron Flux
channel is inoperable. Note 2 allows performance of SR
3.2.4.2 in lieu of SR 3.2.4.1.

This Surveillance verifies that the QPTR, as indicated by
the Nuclear Instrumentation System (NIS) excore channels, is
within its limits. The Frequency of 7 days takes into
account other information and alarms available to the
operator in the control room.

For those causes of QPT that occur quickly (e.g., a dropped
rod), there typically are other indications of abnormality
that prompt a verification of core power tilt.

SR 3.2.4.2

This Surveillance is modified by a Note, which states that it
is not required until 12 hours after the inputs from one or
more Power Range Neutron Flux channels are inoperable and
the THERMAL POWER is > 75% RTP.

With an NIS power range channel inoperable, tilt monitoring
for a portion of the reactor core becomes degraded. Large
tilts are likely detected with the remaining channels, but
the capability for detection of small power tilts in some
quadrants is decreased. Performing SR 3.2.4.2 at a Frequency
of 12 hours provides an accurate alternative means for
ensuring that any tilt remains within its limits.

For purposes of monitoring the QPTR when one power range
channel is inoperable, the moveable incore detectors are
used to confirm that the normalized symmetric power
distribution is consistent with the indicated QPTR and any
previous data indicating a tilt. The incore detector
monitoring is performed with a full incore flux map or two
sets of four thimble locations with quarter core symmetry.
The two sets of four symmetric thimbles is a set of eight
unique detector locations. These locations are C-8, E-5,
E-11, H-3, H-13, L-5, L-11, and N-8.

The symmetric thimble flux map can be used to generate
symmetric thimble “tilt." This can be compared to a
reference symmetric thimble tilt, from the most recent full

(continued)
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QPTR
B 3.2.4

SURVETILLANCE
REQUIREMENTS

SR 3.2.4.2 (continued)

core flux map, to generate an incore QPTR. Therefore, incore
monitoring of QPTR can be used to confirm that QPTR is within
limits.

With one NIS channel inoperable, the indicated tilt may be
changed from the value indicated with all four channels
OPERABLE. To confirm that no change in tilt has actually
occurred, which might cause the QPTR limit to be exceeded,
the incore result may be compared against previous flux maps
either using the symmetric thimbles as described above or a
complete flux map. Nominally, quadrant tilt from the
Surveillance should be within 2% of the tilt shown by the
most recent flux map data.

REFERENCES

1. 10 CFR 50.46.

2. VEP-NFE-2-A, "VEPCO Evaluation of the Control Rod
Ejection Transient."

3. UFSAR, Section 3.1.22.
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SECTION 3.2 - POWER DISTRIBUTION LIMITS

SECTION 3.2 - POWER DISTRIBUTION LIMITS

IMPROVED STANDARD TECHNICAL
SPECIFICATIONS

MARKUP AND JUSTIFICATION FOR DEVIATIONS
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Fo(2) (Fatethodgledy) @
2.1

ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

.

' {
. a ‘ 7—5‘7"—:'
,2.2.2. 5. 2@ P not withi é) Reduce AFD Timits b6y 7
: mits. = 12, for each N
MZ) exceeds - 1S Mminautes o £
i - limit. Cach /-‘é"(;)

determinae bon,

@‘@ Required Action and ﬁ Be in MODE 2. 6 hours @

associated Completion
Time not met.

8

new

WOG STS 3.2-5 Rev 1, 04/07/95
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Fa(2) w&’%‘@ &

C 7S . SURVEILLANCE REQUIREMENTS
Jo During power ssca Tation GEATE st TRy THERHAL POWER may be
ring power escalation ‘ R may be
SAéoffZ 2241 ;?c:e:g:gimtﬂ power levelshas been achleved at which a power @
CooLaion top Is outained. | (r.exfenddd sfeertien................
SURVE ILLANCE FREQUENCY
W
ncw SR 3.2.1.1  Verify P@(Z) is within limit. Once after each
refueling prior
to THERMAL
POWER T;xceedmg

z e t SA 2212 ?
L/ d.| Noe’; ) AD
’ 2’2'2' ! W .
m;‘;n @

after achieving
equilibrium
conditions
exceuding, b
ex ng, by
2 10X RTP, the

at which% @

was last
verified

422242 | 31 eFrD
thereafter

(continued)

WOG STS 3.2-6 Rev 1, 04/07/95
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Fa(2) ((EeMethododagy) (3

( 7= SURVEILLANCE REQUIREMENTS (continued)

3.2.

SURVEILLANCE

FREQUENCY

wzare @SLD) @l
indicate

maximum over 2z [ X

has ncreased since the previous eva'luatwn

(Z)
Increase Y (! factor .
verify P§(Z) Bitm s:

b. Repeat SR 3.2. I‘gonce per 7 EFPD
until two successive flux maps

indicate
Ff(Z) ]

maximum over z [ X

has not increased. j

H2.22,. 1

Mouve 1o
<S/[J_?2//

T874-9

H222¢ (Egaﬁi&)nwtg}Mﬁt =

new

FOnce after each
refueling priog
to THERMAL _
in 0,

(continued)

WOG STS 3.2-7

Rev 1, 04/07/95
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SURVEILLANCE REQUIREMENTS

Fo(2) (G Methogetedy)
; D E)

SURVEILLANCE FREQUENCY
(continued) Once within

FSR 3.2.1.

[12] hours
after achieving
equilibrium
conditions

verified

AND

31 EFPD
thereafter

WOG STS 3.2-8

Rev 1, 04/07/9%
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JUSTIFICATION FOR DEVIATIONS
ITS 3.2.1, Fo(Z)

1. ITS 3.2.1B, FQ(z) (FQ Methodology) is revised to reflect the Relaxed Power Distribution
Control (RPDC) methodology and associated FQ Surveillance Technical Specifications
approved by the NRC in VEP-NE-1-A, March, 1986, and incorporated in the current
Technical Specifications. The most significant differences are that the RPDC
methodology does not utilize the FQW(Z) and FQC(Z) terms used in the NUREG. Only one
Fq value is measured, represented by FQM(Z), which is compared to the transient Fo(Z)
limit (i.e., the FQ limit is decreased by the cycle specific multiplier function, called N(z),
which accounts for power distribution transients during normal operation). Unlike the
NUREG terminology, FQM(Z) includes measurement uncertainties. Because only one
value is measured, only one Surveillance and one Condition are required, rather than two
under the Westinghouse methodology. Some approved generic changes applicable to ITS
3.2.1B are not incorporated because they do not apply to the approved methodology.
These are TSTF-98, 290, and 338.

2. The brackets have been removed and the proper plant specific information/value has been
provided.

3. ITS 3.2.1A, Fo(Z) (Fxy Methodology), is deleted. ITS 3.2.1B, Fo(Z) (Fq Methodology) is
used as the model for the North Anna ITS.

North Anna Units 1 and 2 Page 1 Revision 0



TS
3.23

/44'{"."‘ a

/4L fion @

Aot b

3.2 POWER DISTRIBUTION LIMITS
3.2.2 Nuclear Enthalpy Rise Hot Channe)l Factor (F%,)

Lco 3.2.2

APPLICABILITY: MODE 1.

ACTIONS

F&. shall be within the limits specified in the COLR.

CONDITION

REQUIRED ACTION

COMPLETION TIME

Actions A
@*’%ﬁmst be O@
completed whenever

Condition A is
entered.

Fi not within limit.

Restore FY, toAithin

limit.

y

A.l Reduce THERMAL POWER
@to < 50% RTP.

<«—AND
A.@Z@ Reduce Power Range

Neutron Flux—High
trigxset ints to

AND
A.DD Perform SR 3.2.2.1.

AND

4 hours
STE-
T 95
hours _
24 hours
(continued)

WOG STS

3.2-9

Rev 1, 04/07/95

Rev-0
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240



3.2.2
_C__LE ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A@‘@ -------- NOTE--------- T37F240

THERMAL POMER does

not have to be

reduced to comply

with this Required

Action.

/4(1(/‘06 C .....................

Perform SR 3.2.2.1. Prior to
THERMAL POWER
exceeding
50% RTP
AND
Prior to
THERMAL POWER
exceeding
75% RTP
AND
24 hours after
THERMAL POWER
reaching
2 95% RTP

L B. Requiredegcgion]and B.1 Be in MODE 2. 6 hours
" associated Completion
/4"'[ o Time not met.
WOG STS 3.2-10 Rev 1, 04/07/95
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142.3.1

SURVEILLANCE REQUIREMENTS

Flbu
3.2.2

SURVETLLANCE

FREQUENCY

SR 3.2.2.1 Verify F, is within linits specified in
the COLR. -

Once after each
refueling prior
to THERMAL
POMER exceeding
75X RTP

AND

31 EFPD
thereafter

WOG STS 3.2-11

Rev 1, 04/07/95
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JUSTIFICATION FOR DEVIATIONS
ITS 3.2.2, FN

None

North Anna Units 1 and 2 Page 1 Revision 0



C 75

321

Y212

A(,‘Abn &

4201

3.2 POWER DISTRIBUTION LIMITS

—

3.2.3%) wmums (Am)@mx/m Axja¥UFfset Corfrol LRACC)) )I@

Lco 3.2.3 The AFD in ¥ flux difference units shall be maintained

within the 1imits specified in the COLR.

............................ NOTE---ccecu---

.................

The AFD shall be considered outside limits when two or more
OPERABLE excore channels indicate AFD to be outside limits.

...........................................

APPLICABILITY: MODE 1 with THERMAL POWER > 50% RTP.

.................

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. AFD not within limits. | A.1 Reduce THERMAL POMER 30 minutes
to < 50% RTP.
SURVEILLANCE REQUIREMENTS
SURVETLLANCE FREQUENCY
SR 3.2.3.1 Verify AFD within limits for each OPERABLE 7 days

excore channel.

WOG STS 3.2-17

Rev 1, 04/07/95
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JUSTIFICATION FOR DEVIATIONS
ITS 3.2.3, AFD

1. ITS 3.2.3A, AFD (CAOC Methodology), is deleted. ITS 3.2.3B. AFD (RAOC
Methodology) is used as the model for the North Anna ITS.

North Anna Units 1 and 2 Page 1 Revision 0



75

LD 3.24

Acton @a./b (4l) A. T not within imit.
Acfion a 2.6 («?)

New/

Aew

hew

3.2 POWER DISTRIBUTION LIMITS
3.2.4 QUADRANT POWER TILT RATIO (QPTR)

LCO 3.2.4

The QPTR shall be < 1.02.

APPLICABILITY: ~ MODE 1 with THERMAL POWER > 50% RTP.

ACTIONS

QPTR

: CONDITION REQUIRED ACTION COMPLETION TIME

A.l

Reduce THERMAL POWER
2 3% from RTP for
each 1% of QPTR

> 1.00.

2 hours 4#(! 7 STE
Cach XFTL 24
Hedermination

Once per T3I7F-107
12 hours €~ 71574

Yaiter C-LL;PJ"“!j
C?O("/.'Lf.'l"‘ Comd. Yiomg
$rom a THELMNL BEC
/gJ«:‘I’dq per f"tme
Action A.|

Reevaluate safety
analyses and confirm
results remain valid
for duration of
operation under this
condition.

24 hours

Once per 7 days
thereafter

Prior to
increasing
THERMAL

POWER
above the 1imit

(continued)

WG STS

3.2-18

Rev 1. 04/07/95



3.2.4
TS ACTIONS
P CONDITION REQUIRED ACTION COMPLETION TIME
<
A. (continued) A5 eeeeee.s NOTEEQ ------ T37F-241
Yew @Perform Required ,
Action A.5 only after
2 Rq.‘i'reJ Action A6 -\gequired Action A.4
il be comf" &d ' is completed. TsrF-24f
P _
Wwheress Requine Prior to
Action A-S 5 increasing TSTF-241
£ d THERMAL POWER
perrom: above the limit
- of Required
Action A.1
Nprma/izc ex core
) AND
de“'fcb" fo resvoe :
dhin A6 -ee---.. NOTE---------
QRPTR o il Perform Required
New Action A.6 only after
Required Action A.5
is completed.
. Perform SR 3.2.1.1 Within 24 hours, .
and SR 3.2.2.1. s%er (7373-‘24/
not fo exceel |
hours _/
increasing
THERMAL POWER
above the limit
of Required
Action A.1
B. Required egction]and B.1 ReduceoTHE{’RgAL POWER | 4 hours
associated Completion to < 50% RTP.
Ne w Time not met.
WOG STS 3.2-19 Rev 1, 04/07/95



CcTs

247,

. 2.42

Hew

H4.24.1

New

y.2.42

SURVEILLANCE REQUIREMENTS

QPTR

SURVEILLANCE

FREQUENCY

.....................................

1. With input from one Power Ra
Neutron Flux channel inoperabie and
THERMAL Pl 752 RTP, the

remaining thré® power rimge channels

can be used for calculating QPIR.

2. SR 3.2.4.2 may be performed lieu
of this Survﬂlan »

Verify QPTR is within limit by
calculation.

TETE-241

TSTRI

Verify QPTR is within limit using the
movable incore detectors.

TETF-107

TErE- 109

WOG STS

3.2-20

Rev 1, 04/07/95



JUSTIFICATION FOR DEVIATIONS
ITS 3.2.4, QPTR

None

North Anna Units 1 and 2 Page 1 Revision 0



SECTION 3.2 - POWER DISTRIBUTION LIMITS

SECTION 3.2 - POWER DISTRIBUTION LIMITS

IMPROVED STANDARD TECHNICAL
SPECIFICATIONS BASES

MARKUP AND JUSTIFICATION FOR DEVIATIONS

North Anna Units | and 2 Revision 0




Fa(Z) tho ) @

3.2.
B 3.2 POWER DISTRIBUTION LIMITS @W
B 3.2.1) Heat Flux Hot Channel Factor (Fa(2)) ({E« Fethgd8logy))
BASES
BACKGROUND The purpose of the limits on the values of Fo(Z) is to limit

the local (i.e., pellet) peak power density. The value of
Fa(Z) varies along the axial height (Z) of the core.

Fa(2) is defined as the maximum local fuel rod linear power
density divided by the average fuel rod linear power
density, assuming nominal fuel peliet and fuel rod
dimensions. Therefore, Fo(Z) is a measure of the peak fuel
pellet power within the reactor core.

During power operation, the global power distribution is

1imited by LCO 3.2.3, "AXIAL FLUX DIFFERENCE (AFD)." and @
LCO 3.2.4, "QUADRANTTILTIPTHER RATIO (QPTR)." which are

directly and continuously measured process variables. These :

LCOs, along with LCO 3.1@ "Control Bank Insertion Limits," TSTH-136
maintain the core limits on|power distributions on a

continuous basis.

Fa(2) varies with fuel loading patterns, control bank
insertion, fuel burnup, and changes in axial power
distribution.

Fa(Z) is measured periodically using the incore detector

system. These measurements are generally taken with the
core at or near steady state conditions.

Using the measured three dimensional power distributions, it
is possible to derive a measured value for Fo(Z» However,
because this value represents a steady state condition, it

ps not URCTA0A the variations in the value of Fq(Z) that @
®
0]

M are p guring nonequilibrium situations, such as load
G585
To account for these possible vari ations, the steady state
@ Fo(2) is adjusted by an elevation dependent factor

at accounts for the calculated worst case transient
conditions.

Core monitoring and control under nonsteady state conditions
are accomplished by operating the core within the limits of

{continued)

WOG STS B 3.2-11 Rev 1, 04/07/95
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BASES

BACKGROUND the apﬁaropriate LCOs, including the limits on AFD, QPTR. and
(continued) control rod insertion.

APPLICABLE This LCO precludes core power distributions‘that violate

SAFETY ANALYSES the following fuel design criteria:

anirraJ::.kJ :[ue/
is limikd ¥o 2385cel/pn
and irmd;ekd fuel

is [imind to 200c/fpn

a. During a large break loss of coolant accident (LOCA).
%Refpeal)( cladding temperature must not exceed 2200°F
ef. 1);

b.. During a loss of forced reactor coolant flow accident,

there must be at least 95% probability at the 95%
confidence level (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience a
departure from nucleate boiling (DNB) condition:

d. The control rods must be capable of shutting down the
reactor with a minimum required SDM with the highest
worth control rod stuck fully withdrawn (Ref. 3).

Limits on Fq(Z) ensure that the value of the initial total
peaking factor assumed in the accident analyses remains
valid. Other criteria must also be met (e.g., maximum
cladding oxidation, maximum hydrogen generation. coolable
geometry, and long term coo]in?). However, the peak
cladding temperature is typically most limiting.

Fa(Z) 1imits assumed in the LOCA analysis are typically
Timiting relative to (i.e.. lower than) the Fq(Z) limit
assumed in safety analyses for other postulated accidents.
Therefore, this LCO provides conservative limits for other
postulated accidents.

Fa(Z) satisfies Criterion 2 of (Epe-fRC PoHTy Statehent)
T

(10 cFR SO. 3¢ (e)(2)(7) )

WOG STS

(continued)
B 3.2-12 Rev 1, 04/07/95
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Fa(Z) (Eetfethodoledy) @
B32.¥W

/aS CICSCIU."J te /?O/e/en(p@

BASES (continued)

@
LCO The Heat Flux Hot Chamellg’ctor. F4(Z). shall be limited by
M the following relationshipst
m % C FO K . @

]
{0 <GE ) T Ay ) for P > 0.5

@/Po(z) s for P<0.5

where: CFQ 1s the Fo(2) 1imit at RTP provided in the

. K(Z) is the normalized Fo(Z) as 2 function of
N(2)isa ¢ ?‘/‘ dejpecckt core height provided in the couz.@
ya

$hat accouats Jor

Pis the Smaction
oA BATEO THEENAL

R?UER dJmtJ os

;(,‘;Z‘,{""" doclutiom -Ivtnni-.l{; ) &—
r ' : e .
encountered duris el el

operetion. N
i Hhe (oLl 4~

n Figure B 3.2.1°1¢ ) €

For Re Axial Offs rol operation, A%(2) is /
a imated by F§(2)6nd F§(2). Thus h Fg(z)/uo'
» o(2) must preceding 1imi Fa(2). ; —(D

neet
An R(Z) evaluation requires obtaining an incore flux uage O]
in MODE 1. F re flux map results we obtain t ®
_measured value of Fa(Z). Then,

P Fag)T.00157) (ohich) '
(1.03} her>) (LBBIETs & factor that accounts for fuel @“Le}. accou-'/:f')@

manufacturing tolerances and ‘tﬂux map measurement

w uncertaint
F&(Z) j&“an excellent imation for F, when the @
re r is at the state power 3 ich the i
map was taken’

(continued)

WOG STS B 3.2-13 Rev 1, 04/07/95
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Fa(2) «r.aneﬁuxm)%2 !}

BASES

LCO ession for F%(Z) is:
(continued)

transients encountered

operation. is included in the COLR

The Fa(Z) limits define Timiting values for core power
peaking that precludes ?eak cladding temperatures above
2200°F during either a large or small break LOCA.

This LCO requires operation within the bounds assumed in the
safety analyses. Calculations are performed in the core
design process to confirm that the core can be controlled in
such a manner during operation that it can stay within the
LOCA Fa(Z) limits. If Fo(Z) cannot be maintained within the
LCO limits, reduction of the core power is required.

Violating the LCO limits for Fq(Z) produces unacceptable
consegeuences if a design basis event occurs while Fo(Z) is
outside its specified limits.

APPLICABILITY The Fa(Z) limits must be maintained in MODE 1 to prevent
core power distributions from exceeding the limits assumed
in the safety analyses. Applicability in other MODES is not

T nset From required because there is either insufficient stored energy
® 3.2-18 in the fuel or insufficient energy being transferred to the
rep~ reactor coolant to require a limit on the distribution of
core power.

ACTIONS > Aﬁ@ (Fhe measared Fpc)

Hucing THERMAL ( POWER by/> 1% RTP for each 1% by which
(Z) exceeds its}limit.(maigtains an acceptable absolute
power density. (2) is multiplied by @ factor®
counting for manufacturing tolerances and measurement
uncertainties. F%(Z) is the measured value of Fq(Z). The
/ Completion Time of 15 minutes provides an acceptable time to

reduce power in an orderly manner and without allowing the
@/—’ to remain in an unacceptable condition for an extended

period of ti_ue.

{continued)

WG STS B 3.2-14
T})C W(C?n?l J‘th FC;;’CZ) e xceedc 4he /,'m:“’ Cxe
M
s [ T 0E2 o)y 100 for 705
over 2 (FR k(2) .

P w2 f———\
\

@
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ITS 3.2.1 BASES, Fo(Z)

INSERT

The maximum allowable power level initially determmed by Required Action A.2.1 may be
affected by subsequent determinations of FoY(Z) and would require power reductions within
15 minutes of the Fo¥(2) determination, if necessary to comply with the decreased
maximum allowable power level. Decreases in Fo'(Z) would allow increasing the maximum
allowable power level and increasing power up to this revised limit.

North Anna Units 1 and 2 Insert to Page B 3.2-14 Revision 0



Fa(2) )

3.2.

ACTIONS Af®

(continued) :
A reduction of the Power Range Neutron{FJux—High trip
setpoints by & 1% for each 1 by which F8(Z) exceeds its
limit, is a conservative action for protection against the
consequences of severe transients with ynanal r '
distributions. The Completion Time of s 1S sufficient i Tsre g%
ggnsigering t:::d snn;lil :l:kehmg of a severe transietilt in

is time per and the pre ng prompt reduction_in

THERMAL Pﬁk in accordance with Required Action A.

A3 |(_Va/ue o’[(v)g
Reduction in tl%rpmr AT trip setpoints by = 1% for

each 13 by which Z) exceeds its limit. is a conservative @
action for protection against the consequences of severe

transients with unanalyzed power distributions. The

Completion Time of 72 hours is sufficient considering the

small 1ikelihood of a severe transient in this time period.

and the preceding prompt reduction in THERMAL POWER in

accordance with Required Action A.l.

Af@ | @ | TS7TA¢

Verification that F{(Z®) has been restored to within its CD
limit, by performing SR 3.2.1.1 prior to increasi

POWER above the 1imit imposed by Required Action AV,

ensures that core conditions during operation at higher

power levels are consistent with safety analyses

assumptions.

TI7E)%/

rey
B33-H e a
- Qh(ZToury), bution such that
éven 17 a transient occurred, core peaking factors are not TI7F
W . exceeded: 5%
(continued)
WOG_STS _/ B 3.2-15 Rev 1, 04/07/95
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ITS 3.2.1, Fo(Z)

INSERT 1

The maximum allowable Power Range Neutron Flux — High trip setpoints initial’!)/ determined
by Required Action A.2.2 may be affected by subsequent determinations of Fq(Z) and
would require Power Range Neutron Flux — High trip setpoint reductions within 72 hours of
the Fo¥(Z) determination, if necessary to comply with the decreased maximum allowable
Power Range Neutron Flux — High trip setpoints. Decreases in Fo¥(Z) would allow
increasing the maximum allowable Power Range Neutron Flux — High trip setpoints.

INSERT 2

The maximum allowable Overpower AT trip setpoints initialal determined by Required Action
A.2.3 may be affected by subsequent determinations of Fq (Z) and would require
Overpower AT trip setpoint reductions within 72 hours of the Fo"(2) determination, if
necessary to comply with the decreased maximum allowable Overpower AT trip setpoints.
Decreases in Fq"(Z) would allow increasing the maximum Overpower AT trip setpoints.

North Anna Units 1 and 2 Insert to Page B 3.2-15 Revision 0



Fa(2) ) (Q

B 3.2.

BASES

ACTIONS @‘:@ &l 420, 423 A3~ A2Y)
(continued) v
If Required Actions@‘quﬂd_n@ are not
within their, associated Completion Times, the

placed 1n af@ede)or condition in which the -LCO r
are not applicable. This is done by placing the
least 2 within 6 hours.

This allowed Completion Time is reasonable based on

operating eerrience regarding the amount of time it takes

to reach MODt 2 from full power operation in an.orderly O
manner and without challenging systems. 4

SURVEILLANCE
REQUIREMENTS

l_-_‘l‘. . g N he i paced
until afi equ¥libcium)power leveNhas been achieved at which
a power distribution map can be obtained. This allowance is
modified, however, by one the Frequency conditions that
(:)" Tequires veritication that &(Z) @nd+g(Z) arefwithin
specified 1imitd after a power rise of more
over the THERMAL POWER DY WRTE
be within specifi 11 APEE
ot hav

level at which adequatt
100% RTP. Also., t
Frequency conditj
F%(2) followipg

: jong’, is possible to increase power
perate for 31 days without verification of

o(2) @ alZ). The Frequency condition is not intended
to require verification of these parameters after every

102 increase in power level above the last verification. It
only requires verification after a gower level is achieved
for extended operation that is 10% higher than that power at
which Fq was last measured.

(continued)

WOG STS B 3.2-16 Rev 1, 04/07/95
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BASES

SURVEILLANCE SR_3.2.1.1
REQUIREMENTS
(continued)

Specificall
obtained from i
[1.0815] (Ref
1imits.

The 1imit with which FE(Z) is compared varies inversely :)7@
with power above 50% RTPsand directly with a function called
K(Z) provided in the COLR.L-@...J )

Performing this Surveillance in MODE 1 prior to exceeding
75% RTP ensures that the F§(Z) limit is met when RTP is
achieved, because peaking factors generally decrease as
power level is increased.

If THERMAL POMWER has ncreased by = 10X RTP since the

last determination Z). another evaluation of thi; %
1
rﬁf)@ o

value of Fo(Z)
F&(2) = FA()
ared to its specifi

8(Z) is the measur
e flux map results
F§(2) is then c

factor is required.f12} hours after achieving equilibr
conditions at this higher power level (to ensure that

values are being reduced sufficiently with power increase to
stay within the LCO 1imits).

The Frequency of 31 EFPD is adequate to monitor the change

of power distribution with core burnup because such changes

are slow and well controlled when the S operated 1 @
accordance with the Technical Specifications (TS).

(3L322) 0

The nuclear design R:ocess includes calculations performed
to determine that the core can be operated within the
Fa(Z) Yimits. Because flux maps are taken in steady state
conditions, the variations in power distribution resulting
from normal operational maneuvers are not present in the
flux map data. These variations are, however,
conservatively calculated by considering a wide range of
unit maneuvers in normal operation. The maximum peaking
factor increase over steady state values, calcul :
function of core elevation, Z. is called(¥

(continued)

WOG STS B 3.2-17 Rev 1, 04/07/95
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Fa(Z) /) @

BASES

SURVEILLANCE
REQUIREMENT.

The 1jmit with which is compared yéries inversely

witcgﬂer and dire with the functibn K(Z) provided

The W(Z) curye nrovided in the A0LR o core M’
elevatio Flux map data are W(’fﬂ' taken for (36 £o) }@
[ Core elevations. (Z) evaluations are not applicable

or the following axial core regions, measured in percent of

core height:

a. Lower core region, from 0 to 15% inclusive; and
b. Upper core region, from 85 to 100% inclusive.

The top and bottom 15% of the core are excluded from the
evaluation because of the low probability that these regions
would be more limiting in the safety analyses and because of
the difficulty of making a precise measurement in these
regions.

Thls Surveﬂ]ance has been modified by a Note that nay
fre uent surveﬂlances be erforme @

Ts7r-990
: ex resswn be'low is required to account

0

8 }f_,gr any increase to f3(Z) that may occur and cause thg,ﬁ_@
o(%) 1imit to be exceeded before the next required Fq(Z) O
evaluation.

If the two most recent Fq(Z) evaluations show an increase in CD

the expression
F&@ °
[ 2)

maximum over z (3}

ired to meet ‘ ) 1imit with the 1st§?

: reased by @/factor , or to evaluate Fa(Z) more 73798
frequently, each 7 EFPD. These alternative requirements

O[CAS)

(continued)
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BASES

Fa(Z) (Egteth ) @
3.2.

(pepicd SETTD

ent Fo(Z) from exceeding its limt@r/aﬂﬁigni}kf@ }@

ithout detection.

(e 5 sp0T emigper)
1 to exceeding

the change of power
Surveillance may
_ results of Fa(Z

1 n MODE 1 prj
a(Z) limit Jj t when RTP is
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JUSTIFICATION FOR DEVIATIONS
ITS 3.2.1 BASES, Fo(Z)

1. The Bases are revised to reflect the Relaxed Power Distribution Control (RPDC)
methodology and changes made to the ITS to implement that methodology.

2. The criteria of the NRC Final Policy Statement on Technical Specifications
Improvements have been included in 10 CFR 50.36(c)(2)(ii). Therefore, references in the
ISTS Bases to the NRC Final Policy Statement are revised in the ITS Bases to reference
10 CFR 50.36.

3. The brackets have been removed and the proper plant specific information/value has been
provided.

4. Changes are made (additions, deletions, and/or changes) to the ISTS which reflect the
plant specific nomenclature, number, reference, system description, analysis, or licensing
basis description.

5. North Anna Units 1 and 2 were designed and constructed on the basis of the proposed
General Design Criteria, published in 1966. Since February 20, 1971, when the General
Design Criteria for Nuclear Power Plants, Appendix A to 10 CFR Part 50, were
published, the Company attempted to comply with the intent of the newer criteria to the
extent practical, recognizing previous design commitments. The NRC’s Safety
Evaluation Report for North Anna Units 1 and 2 reviewed the plant against 10 CFR Part
50, Appendix A and concluded that the facility design conforms to the intent of the newer
criteria. The North Anna UFSAR contains discussions comparing the design of the plant
to the 10 CFR 50, Appendix A, General Design Criteria. Bases references to the 10 CFR
50, Appendix A criteria have been replaced with references to the appropriate section of
the UFSAR.

6. ITS 3.2.1A, Fo(Z) (Fxy Methodology), Bases are deleted. ITS 3.2.1B, Fo(Z) (Fq
Methodology) is used as the model for the North Anna ITS.

7. Editorial correction of the Bases.

North Anna Units 1 and 2 Page 1 Revision 0
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B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (F%,)

BASES

BACKGROUND The purpose of this LCO is to establish limits on the power
density at any point in the core so that the fuel design
criteria are not exceeded and the accident analysis
assumptions remain valid. The design limits on local
{pellet) and integrated fuel rod peak power density are
expressed in terms of hot channel factors. Control of the
core power distribution with respect to these factors
ensures that local conditions in the fuel rods and coolant
channels do not challenge core integrity at any location
during either normal operation or a postulated accident
analyzed in the safety analyses.

Fax 1s defined as the ratio of the integral of the linear
power along the fuel rod with the highest integrated power
to the average integrated fuel rod power. Therefore, F%, is
2 measure of the maximum total power produced in a fuel rod.

Fi, is sensitive to fuel loading patterns. bank insertion,
and fuel burnup. F%, typically increases with control bank
insertion and typically decreases with fuel burnup.

Fau is not directly measurable but is inferred from a power
distribution map obtained with the movable incore detector
system. Specifically, the results of the three dimensional
power distribution map are analyzed by a computer to
determine F},. This factor is calculated at least every

31 EFPD. However, during power operation, the global power
distribution is monitored by LCO 3.2.3. "AXIAL FLUX
DIFFERENCE (AFD)."” and LCO 3.2.4, "QUADRANT POWER TILT RATIO
(QPTR) . " which address directly and continuously measured
process variables.

The COLR provides peaking factor limits that ensure that the
design basis value of the departure from nucleate boiling
(DNB) is met for normal operation, operational transients,
:nd any tran.?ient Dugoggition ar}'sing f;& evg‘lgs of modera
requency. The sign basis prec S angd 1S _Re
1imiting the minimum local DNB heat 'y ZHE 7S

(continued)
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Fax
2.2

B 3.
BASES
BACKGROUND Operation outside the LCO 1imits may produce unacceptable
(continued) consequences if a DNB limiting event occurs. The DNB design
basis ensures that there is no overheating of the fuel that
results in possible cladding perforation with the release of
fission products to the reactor coolant.
APPLICABLE Limits on F%, preclude core power distributions that exceed

SAFETY ANALYSES the following fuel design limits:

There must be at least 95% probability at the 95%
confidence level (the 95/95 DNB criterion) that the
ho:gess fuel rod in the core does not experience a DNB
condition;

During a large break loss of coolant accident (LOCA),
peakecladding temperature (PCT) must not exceed

2200°F
sition
Ref . iéi and (::) }¢1>

gn limits requi
on when contro

with the highest
withdrawn.

For transients that may be DNB limited. the Reactor Coolant

importance. The 1imits on F}, ensure that the DNB design
basis is met for normal operation, operational transients,
and any transients arising froq events of moderate

frequency. The DNB design basis f E’i g bi Timiting the @
. v 0 at \;‘ -er .
. 37 provides a 1gE %%gree of
B g riﬂi]izliiiilirre does not

The allowable F¥, limit increases with decreasing nger
level. This functionality in F%, is included in t
analyses that g;:vide the Reactor Core Safety Limits (SLs)
of SL 2.1.1. refore, any DNB events in which the
-calculation of the core limits is modeled implicitly use

experience a

(continued)
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ITS 3.2.2, FNuu

INSERT

The control rods must be capable of shutting down the reactor with a minimum required
SDM with the highest worth control rod stuck fully withdrawn (Ref. 2).

North Anna Units | and 2 Insert to Page B 3.2-22 Reviston 0



F"
B 3.23

BASES

APPLICABLE this variable value of F}, in the analyses. Likewise, all
SAFETY ANALYSES = transients that may be DNB 1imited are assumed to begin with
{continued) an initial Fiy as a function of power level defined by the

COLR 1imit equation. :

The LOCA safety analysis indirectly models F%, as an input
parameter. The Nuclear Heat Flux Hot Chame‘lmFactor (Fa(2))
and the axial peaking factors are inserted directly into the
LOCA safety analyses that verify the acceptability of the

resulting peak cladding tﬂatWef. . (D]
echn A

The fuel is protected in part by ica ifications,

which ensure that the initial conditions assumed in the

safety and accident analyses remain valid. The following

LCOs ensure this: LCO 3.2.3, “AXIAL FLUX DIFFERENCE (AFD)."

LCO 3.2.4, “QUADRANT POWER TILT RATIO (QPTR)." LCO 3.12¢® TITF136
"Control Bank Insertion Limits,” LCO 3.2.2, "Nuclear :

Enthalpy Rise Hot Chamnel Factor (Fi) .’ pfLC0 3.2.1,

“Heat Flux Hot Channel Factor (Fo(Z) yy\ : (8)

Fau and Fo(Z) are measured periodically using the movable
incore detector system. Measurements are generally taken
with the core at, or near, steady state conditions. Core
monitoring and control under transient conditions
(Condition 1 events) are accomplished by operating the core
within the 1imits of the LCOs on AFD, QPTR, and Bank

Insertion Limits. |
o : To_c F£050.36 (X200 O
Fi. satisfies Criterion 2 of igy-Stat

LCo ‘Fiay Shall be maintained within the 1imits of the
relationship provided in the COLR.
The Fi, limit identifies the coolant flow cha with the
maximym enthalpy rise. This channel has the }@

[heYhighest probab y Tor a

] T

The limiting value of FY,, described by the equation
contained in the COLR, is the design radial peaking factor
used in the unit safety analyses.

- A power multiplication factor in this equation includes an
additional margin for higher radial peaking from reduced

(continued)
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an
B 3.2.2

BASES

LCo thermal feedback an ater control rod insertion at low
(continued) power levels. /The iting va of Fan 15 to
ngredse 0. every 1X reductio THERMAL POWER. @

APPLICABILITY The F%, limits must be maintained in MODE 1 to preclude core
power distributions from exceeding the fuel design limits
for DNBR and PCT. Applicability in other modes is not
required because there is either insufficient stored energy
in the fuel or insufficient energy being transferred to the

coolant 1imit on the distribution of core
power. the design bases events that are
g Ficieat sensitive to Fa, in other modes (MODES 2 through 5) have
173 3

sign1Tieand) margin to DNB, and therefore, there is no need
to restrict F%, in these modes.

ACTIONS mw. | and /?-7) TSTFado
Wi
s

Fi« exceeding its 1imit, the dnit is allowed 4 hours to

tore FY, to within its limigs? This restoration may, for
example, involve realigning afy misaligned rods or reducing
thin its power dependent limit,

When the F3, limit is eeded, the DNBR limit is not likely

violated in steady stdte operation, because events that

could significantly perturb the F%, value (e.g., static

control rod misalignment) are considered in the safet
analyses.

power enough to bring F} A
T30

Condition A 1&modified by afNote that requires that (@
Required Actions and A.@ must be compieted whenever

(O TeB

TSTFa¢ 0

La () _Jdals
Cimp-DecidRequired Action A& nevertheless requires
another medSlrement and calculation)of F%, within 24 hours
in accordance with SR 3.2.2.1.

However, |if power is reduced below 50% RTP, Required
- Action A requires that another determination of F%, must T STF-a¢e
be done prior to exceeding 502 RTP, prior to exceeding

{continued)
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BASES ( A, / & md 4.2 ,
ACTIONS @ (continued)

75X RTP, and within 24 hours after reach%or exceeding

T37F240

95% RTP. In addition, Required Action A@] is performed if
power ascension is dela past 24 hours.

g’zﬁ and A JQ:Z ISTF-240

If the value of F}, is not restored to within its specified

limit either by adjusting a misaligned rod or by reducing

THERMAL POWER, the alternative option is to reduce THERMAL

POWER to < 503 RTP in accordance with Required

Action A.1{ZD and reduce the Power Range Neutron Flux—High ]T e

to < 552 RTP in accordance with Required Action A 2. S

Reducing RTP to < 502 RTP increases the DNB margin and does

not likely cause the DNBR 1imit to be violated in steady

state operation. The reduction in trip setpoints ensures

that continuing operation remains at an acceptable low power

level with adequate DNBR margin. The allowe ot §

Time of 4 or Required Action A.1(273) TSTF220
2

at Bl towe 2qUIPed A : nd/ p

an acceptab h the required power jevel from

full power operation without allowing the 0 remain in £ O
: ion Tin outs for Reguired Actioms 11D~ TS7F-2¢0

setpoints per Required Action A. recognizes that, once
power is reduced. the safety analysis assumptions are
satisfied and there is no urgent need to reduce the trip
setpoints. This is a sensitive operation that may
inadvertently trip the Reactor Protection System.

A_@’@ TSTF240

Once the power level has been reduced to < 50% RTP per .
Required Action A. an incore flux map (SR 3.2.2.1) TsTF-240
must be obtained a measured value of F%, verified not

to exceed the allowed limit at the lower power level. The

unit is provided 20 additional hours to form this task
over and abogi the 4 hours allowed by@m TX76-2¢0

The allowed Completion Time of é&;s to reset the trip T?:;Zf;

Action A.1 . The Completion Time of 24 hours 1s
acceptable because of the increase in the DNB margin, which
(continued)
WOG STS B 3.2-25 Rev 1, 04/07/95
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BASES

B 3.2.2

ACTIONS

A
AD (continued) TS F240

is obtained at lower power levels, and the low probability
of having a DNB limiting event within this 24 hour period.
Additionally, operating experience has indicated that this
Completion Time is sufficient to obtain-the incore flux map.
perform the required calculations, and evaluate F%,.

2@ rerraws

Verification that F%, is within its specified limits after
an out of limit occurrence ensures that the cause that led
to the F¥%, exceeding its limit is corrected, and that
subsequent operation proceeds within the LCO 1imit. This
Action demonstrates that the F, limit is within the LCO
limits prior to exceeding 50% RTP, again prior to exceeding
75; 5§TI’;'i'Pand within 24 hours after THERMAL POWER is

2 .

This Required Action is modified by a Note that states that
THERMAL POWER does not have to be reduced prior to
performing this Action.

B.l
When Required Actions A.1(d through A.f?an TsTF-290

within their required Compietion Times, the must
placed in a2 mode in which the LCO requirements are not
applicable. This is done by placing the. eas
MODE 2 within 6 hours. The allowed Completion Time of
6 hours is reasonable, based on operating experience
regarding the time required to reach MODE 2 from full power
jtions in an orderly manner and without challenging
systems.

SURVEILLANCE
REQUIREMENTS

R _3.2.21

The value of F3, is determined by using the movable incore

detector system to obtain a flux distribution map. A data

reduction er program then calculates the maximum value

of Fiy from the measured flux distributions. The (BRUPED O
an @USTBe pHtiplied by) 1.04 to account for é

[imit COntains an a//ommﬂcontinued)
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BASES

RED

SURVEILLANCE
REQUIREMENTS

SR_3.2.2.1 (continued)
%m uncertainty(pefore ma )ng—tﬁlparjson{ to-the

After each refueling, F%, must be determined in MODE 1 prior
to exceeding 75% RTP. Thls requirement ensures that F%,
limits are met at the beginning of each fuel cycle.

The 31 EFPD Frequency is acce?table because the power
distribution changes relatively slowly over this amount of
fuel burmrxe Accordingly, this Frequency is short enough
that the Fa, limit cannot be exceeded for any significant
period of operation.

REFERENCES

2. T1p-€FR 50, Append u/@

3. 10 CFR 50.46.

WOG STS
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JUSTIFICATION FOR DEVIATIONS
ITS 3.2.2 BASES, FN,q

. The brackets have been removed and the proper plant specific information/value has been
provided.

Changes are made (additions, deletions, and/or changes) to the ISTS which reflect the
plant specific nomenclature, number, reference, system description, analysis. or licensing
basis description.

. The description of GDC 26 is revised. The existing description is not consistent with
GDC 26. A correct discussion from the ITS 3.2.1 Bases is substituted. North Anna Units
1 and 2 were designed and constructed on the basis of the proposed General Design
Criteria, published in 1966. Since February 20, 1971, when the General Design Criteria
for Nuclear Power Plants, Appendix A to 10 CFR Part 50, were published, the Company
attempted to comply with the intent of the newer criteria to the extent practical,
recognizing previous design commitments. The NRC’s Safety Evaluation Report for
North Anna Units 1 and 2 reviewed the plant against 10 CFR Part 50, Appendix A and
concluded that the facility design conforms to the intent of the newer criteria. The North
Anna UFSAR contains discussions comparing the design of the plant to the 10 CFR 50,
Appendix A, General Design Criteria. Bases references to the 10 CFR 50, Appendix A
criteria have been replaced with references to the appropriate section of the UFSAR.

. The criteria of the NRC Final Policy Statement on Technical Specifications
Improvements have been included in 10 CFR 50.36(c)(2)(i1). Therefore, references in the
ISTS Bases to the NRC Final Policy Statement are revised in the ITS Bases to reference
10 CFR 50.36.

ITS LCO 3.2.2 Bases state, “The limiting value of FNAH is allowed to increase 0.3% for
every 1% RTP reduction in Thermal Power.” This sentence is removed. The LCO Bases
state, “F" sy shall be maintained within the limits of the relationship provided in the
COLR.” Part of the relationship specified in the COLR describes how the Fau limit
changes as a function of power. Describing part of the F" a4 limit relationship in the
Bases is inconsistent and does not provide any value without the rest of the relationship
contained in the COLR. Therefore, the sentence is removed.

. The Bases are revised to reflect the North Anna FNAH limit. The Bases state that the
measured value of F" 4y must be increased by 1.04 to account for measurement
uncertainty. At North Anna, the FNAH limit includes 1.04 adjustment for measurement
uncertainty. Therefore, adjusting the measured value is not necessary.

. The Bases are revised to reflect the North Anna DNB limits and correlation. The North

Anna safety analyses utilize different DNB limits for various analyses, so a specific value
is not provided in the Bases. Also, the correlation used is subject to change and it is an
analytical detail that does not add to the understanding of the FNAH specification.
Therefore, this information is not specified in the Bases.

North Anna Units 1 and 2 Page 1 Revision 0



JUSTIFICATION FOR DEVIATIONS
ITS 3.2.2 BASES, FN,u

8. The Bases are changed to present correct and complete information.

North Anna Units 1 and 2 Page 2 Revision 0



AFD ©)

B 3.2.

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.3) AXIAL FLUX DIFFERENCE (AFD) ((Re}axed Axizl-Offset Cantrol (RABCT)

@

BASES

BACKGROUND The purpose of this LCO is to establish 1imits on the values
of the AFD in order to limit the amount of axial power
distribution skewing to either the top or bottom of the
core. By limiting the amount of power distribution skewing,
core peaking factors are consistent with the assumptions
used in the safety analyses. Limiting power distribution
skewing over time also minimizes the xenon distribution
skewing, which is a significant factor in axial power
.distribution control.

ML) is a calculational procedure that defines the allowed
operational space of the AFD versus THERMAL POWER. The AFD
limits are selected by considering a range of axial xenon
distributions that may occur as a result of large variations
of the AFD. Subsequently, power peaking factors and power
distributions are examined to ensure that the loss of
coolant accident (LOCA), loss of flow accident, and
anticipated transient limits are met. Violation of the AFD

limits invalidate the conclusions of the accident and
T nsert from

~ transient analyses with regard to fuel cladding integrity. 773;77:2,7‘3

B3.2-4/ (ATthough t ‘defines limits that
S yses, ty?ica11y an operati

set Control (CAOC), is us

bution in day to day oper
ires that the AFD be cont

be met to satisfy
scheme, Constant

to control axial power
on (Ref. 1). CAOC

led within a narrow
dependent target to minimize
ing factors and axial xenon
maneuvers.

foge

the variation of axial
distribution during unj

0,

The CAOC operating/space is typically smaller and 1i
within the RAOC Gperating space. Control within
operating sp, constrains the variation of axi
distributjofis and axial power distributions.
calculations assume a wide range of xenon
then eonfirm that the resulting power dj
requirements of the accident analyS€es.

(continued)
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AFD Method3 ) @
B 3.2.

APPLICABLE The AFD is & measure of the axial power distribution skewing

SAFETY ANALYSES to either the top or bottom half of the core. The AFD is
sensitive to many core related parameters such as control
bank positions, core power level, axial burnup, axial xenon
distribution, and, to a lesser extent, reactor coolant
temperature and boron concentration.

BASES (continued)

The allowed range of the AFD is used in the nuclear design
process to confirm that operation within these limits
produces core peaking factors and axial power distributions
that meet safety analysis requirements.

[RPDC)" The(BADX) methodology (Ref. @) establishes a xenon @
distribution ]ibrary with tentatively wide AFD limits. QP
ial power distribution calculations are then
performed to demonstrate that normal operation power shapes

are acceptable for the LOCA and loss of flow accident, and
for initial conditions of anticipated transients. The
tentative 1imits are adjusted as necessary to meet the
safety analysis requirements.

The 1imits on the AFD ensure that the Heat Flux Hot Channel
Factor (Fa(Z)) is not exceeded during either normal
operation or in the event of xenon redistribution following
power changes. The 1imits on the AFD also restrict the
range of power distributions that are used as initial
conditions in the analyses of Condition 2, 3, or 4 events.
This ensures that the fuel cladding integrity is maintained
for these postulated accidents. The most important
Condition 4 event is the LOCA. The most important

Condition 3 event is the loss of flow accident. The most d @
i Condition 2 events are uncontrolied
withdrawal' §gd boration or dilution accidents. Condition 2

accidents simulated to begin from within the AFD limits are
used to confirm the adequacy of the Overpower AT and
Overtemperature AT trip setpoints.

The 1imits on the AFD satisfy Criterion 2 of C Beﬁcy @
(le cff §0.36(<)(2):)
o — -
Lco The shape of the power profile in the axial (i.e.. the

vertical) direction is largely under the control of the
. operator through the manual o?eration of the control banks
or automatic motion of control banks. The automatic motion

(continued)
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TAe L CO is rmod fied 57 a NMote which sdude, |

that AFD 54.// be con srdlered o tfc de s St
u)/u,. +we or mMore OrPEPABLE €xecore chnne/g

ndicate AFD o be oitide ifs limte m@@@
BASES
LCO of the control banks is in response to temperature

(continued) deviations resulting from manual operation of the Chemical
and Volume Control System to change boron concentration or
from power level changes.

Signals are available to the operator from the Nuclear

in ntation System (NIS) excore neutron detectors
@/—(Ré%% . Separate signals are taken from the top and

bottom detectors. The AFD is defined as the difference in

normalized flux signals between the top and bottom excore

detectors in each detector well. For convenience, this flux

difference is converted to provide flux difference units
expressed as a percentage and labeled as XA flux or XAI.

> The AFD 11 are provided in the COLR. Figure B 3.2.3B-

! 0¢ )~ shows typica AFD limits. The AFD limits for RABO do
not depend on target flux difference. However, the
target flux difference may be used to minimize changes in

the axial power distribution.

Violating this LCO on the AFD could produce unacceptable
consequences if a Condition 2, 3. or 4 event occurs while

the is outside its specified limits.
_ ¢ pe

APPLICABILITY The AFD requirements are aﬁglicable in MODE 1 greater than
or equal to 50X RTP when the combination of THERMAL POWER
and]cor_‘e peaking factors are of primary importance in safety
analysis.

For AFD limits developed using methodology, the value
of the AFD does not affect the Timiting accident
consequences with THERMAL POWER < 50% RTP and for lower
operating power MODES.

ACTIONS Al

As an alternative to restoring the AFD to within its
specified limits, Required Action A.1 requires a THERMAL
POWER reduction to < 508 RTP. This places the core in a
condition for which the value of the AFD is not important in
the applicable safety analyses. A Completion Time of

(continued)
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BASES

ACTIONS A.1 (continued)

30 minutes is reasonable, based on operating experience, to
reach 50% RTP without challenging @szstems.
it

SURVEILLANCE SR _3.2.3.1
REQUIREMENTS

The AFD is monitored on an automatic basis using the unit
m o process computer, which has an AFD monitor alarm. The
ove computer determines the 1 minute average of each of the
,'.3 32-38 OPERABLE excore detector outputs and provides an alarm
age - message immediately if the AFD for two or more OPERABLE
excore channels is outside its specified limits.

ISTF /10

This Surveillance verifies that the AFD, as indicated by the
NIS excore channel, is within its specified

onsis W & SLAtUS © e APD
the monitor alarf inoperable/the AFD is
r to detect operation outsigé its limit.
S b g experience re

ary the AFD, 4nd the

0

TSTFp

> < g1 1
urveillance Frequency o days is adequate

;ng that the AFD is monitored by a computer and any
deviation from requirements is alarmed.

REFERENCES 1. WC 03 (nonpropriet . "Power Distributj
ntrol and Load ing Procedures, " inghouse
Electric Corpora tember
@-) @. [R. WA1ler et al ~~Relaxation ofConstant pxfal (D
Set Control: Aq Surveillance-Technical ~
pecifications” WCAP-10217(NB3¥. June 1983~

@7” @. QFsar, Chapterm

/ KL Base hove ¢f./,3 ”Uiryfm'c owe
RelaXuJ FOUer 0"S+rc">a.-/.ion C‘Ohﬁl'ro,
MQ-}Molog’; and Assocrated F&

| Swrverllance Techncal SP“""C.‘C"/;‘”"

A Mareh | 98¢.
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% of RATED THERMAL POWER
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JUSTIFICATION FOR DEVIATIONS
ITS 3.2.3 BASES, AFD

1. The Bases of ITS 3.2.3B, AFD (RAOC Methodology) is revised to reflect the Company
Relaxed Power Distribution Control (RPDC) methodology and associated FQ
Surveillance Technical Specifications approved by the NRC in VEP-NE-1-A. March,
1986. Terminology, descriptions of analytical methods, and references are changed as
needed.

2. The criteria of the NRC Final Policy Statement on Technical Specifications
Improvements have been included in 10 CFR 50.36(c)(2)(ii). Therefore, references in the
ISTS Bases to the NRC Final Policy Statement are revised in the ITS Bases to reference
10 CFR 50.36.

3. ITSITS 3.2.3A, AFD (CAOC Methodology), Bases are deleted. ITS ITS 3.2.3B, AFD
(RAOC Methodology) is used as the model for the North Anna ITS.

4. The brackets have been removed and the proper plant specific information/value has been
provided.

5. Changes are made (additions, deletions, and/or changes) to the ISTS which reflect the
plant specific nomenclature, number, reference, system description, analysis, or licensing
basis description.

6. The Bases are modified to describe the LCO Note in accordance with the ITS Writer’s
Guide.

North Anna Units 1 and 2 Page 1 Revision 0



QPTR
B3.2.4

B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.4 QUADRANT POWER TILT RATIO (QPTR)

BASES

BACKGROUND

The QPTR limit ensures that the gross radial power
distribution remains consistent with the design values used
in the safety analyses. Precise radial power distribution
measurements are made during startup testing, after
refueling, and periodically during power operation.

The ﬁower density at any point in the core must be limited
so that the fuel design criteria are maintained. Together.
, "AXIAL FLUX DIFFERENCE (AFD)," LCO 3.2.4, and

)
@ Lo 3"“.1%. “Control Rod Insertion Limits." provide iimits on  TS7F /3%

process variables that characterize and control the three
dimensional power distribution of the reactor core. Control
of these variables ensures that the core operates within the
fuel design criteria and-that the power distribution remains
within the bounds used in the safety analyses.

APPLICABLE
SAFETY ANALYSES

(AR irde diated
que/ is /""".'k",*°
225 ca//ya- and
l'ffad jadd 5:/ @®

lion iked to 200 Ealfgm

This LCO precludes core power distributions that violate
the following fuel design criteria:

a. During a large break loss of coolant accident, the
‘()5615 cle)ldding temperature must not exceed 2200°F
ef. 1);

b. During a loss of forced reactor coolant flow accident,
there must be at least 95% probability at the 95%
confidence level (the 95/95 departure from nucleate
boiling (DNB) criterion) that the hot fuel rod in the
core does not experience a DNB condition:

¢. During a i the energy deposition @
t 1 must xceed al/gm XRef. 2); and

d. The control rods must be capable of shutting down the
reactor with a minimum required SOM with the highest
worth control rod stuck fully withdrawn (Ref. 3).

The LCO 1imits on the AFD, the QPTR, the Heat Flux Hot

Channel Factor (Fq(Z)). the Nuclear Enthalpy Rise Hot

(continued)

WOG STS

B 3.2-43 Rev 1, 04/07/95



BASES

QPTR
B 3.2.4

APPLICABLE
SAFETY ANALYSES
{continued)

Channel Factor (F%,). and control bank insertion are
established to preclude core power distributions that exceed
the safety analyses limits.

The QPTR limits ensure that F%, and Fo(Z) remain below their
limiting values by preventing an undetected change in the
gross radial power distribution.

In MODE 1, the FY, and Fo(Z) limits must be maintained to
?reclude core power distributions from exceeding design
imits assumed in the safety analyses.

LCO

The QPTR satisfies Criterion 2 of
10 cFR 80.34 Ce v,
e —

The QPTR limit of 1.02, at which corrective action is
required, ?rovides a margin of protection for both the DNB
ratio and linear heat generation rate contributing to
excessive power peaks resulting from X-Y glane power tilts.
A limiting QPTR of 1.02 can be tolerated before the margin
for uncertainty in Fo(Z) and (F%,) is possibly challenged.

APPLICABILITY

The QPTR 1imit must be maintained in MODE 1 with THERMAL
POWER > 502 RTP to prevent core power distributions from
exceeding the design limits.

Applicability in MODE 1 < 50% RTP and in other MODES is not
required because there is either insufficient stored energy
in the fuel or insufficient energy being transferred to the
reactor coolant to require the implementation of a QPTR
1imit on the distribution of core power. The QPTR limit in
these conditions is. therefore, not important. Note that
the F4, and Fo(Z) LCOs still apply. but allow progressively
higher peaking factors at 50% RTP or lower.

ACTIONS

Al @
With the QPTR exceeding its limit, a r level reduction
of¢3X RTP for each 1X by which the exceeds 1.00 is a

- conservative tradeoff of total core power with peak linear

power. The Completion Time of 2 hours allows sufficient

(continued)
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B 3.2.4

BASES

ACTIONS A.l (continued)

time to identify the cause and correct the tilt. Note that
the power reduction itself may cause a change in the tilted

condition.
(Tt —
A2

After completion ofr::guired Action A.1. the QPTR alarm may
still be in its ala state. As such, any additional
changes in the QPTR are detected by requiring a_check of the

QPTR once per 12 hours thereafter
(peréase, THERMAL POMER-TSS to be réduced acedrding

ompletion Time is su because any additional
change in QPTR would be relatively slow.

A3

The peaking factors Fi and Fqo(Z) are of primary importance
in ensuring that the power distribution remains consistent
with the initial conditions used in the safety analyses.
rforming SRs on Fi, and Fo(Z) within the Completion Time
0 urs¥ensures that these primary indicators of
distribution are within their respective limits.
C tion Tj ursstakes into consideration the
rate at which peaking factors are 1ikely to change, and the
time required to stabilize thelar and perform a flux map.
ESe pearing within their limits, the
Required Actions of these Surveillances provide an
a %opriate response for the abnormal condition. If the
Qg remains above its specified 1imit, the peaking factor
surveillances are required each 7 days thereafter to
evaluate Fi, and Fo(Z) with changes in power distribution.
Relatively small changes are expected due to either burnup
and xenon redistribution or correction of the cause for
exceeding the QPTR limit.

A4

Although FZ, and Fo(Z) are of primary importance as initial
conditions in the safety analyses, other changes in the
. power distribution may occur as the QPTR limit is exceeded

(continued)
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ITS 3.2.4, QPTR

INSERT

The maximum allowable power level initially determined by Required Action A.1 may be
affected by subsequent determinations of QPTR. Increases in QPTR would require power
reduction within 2 hours of QPTR determination, if necessary to comply with the decreased
maximum allowable power level. Decreases in QPTR would allow increasing the maximum
allowable power level and increasing power up to the revised limit.

North Anna Units 1 and 2 Insert to Page B 3.2-45 Revision 0



QPTR
B3.2.4

BASES

ACTIONS A.4 (continued)

and may have an impact on the validity of the safety
analysis. A change in the r distribution can affect
such reactor parameters as bank worths and peaking factors
for rod malfunction accidents. When the QPTR exceeds its
limit, it does not necessarily mean a safety concern exists.
It does mean that there is an indication of a change in the
gross radial power distribution that requires an
investigation and evaluation that is accomplished by
examining the incore power distribution. Specifically, the
core peaking factors and the quadrant tilt must be evaluated
because they are the factors that best characterize the core
power distribution. This re-evaluation is required to
ensure that, before increasing THERMAL POWER to above the
limit of Required Action A.1, the reactor core conditions
are consistent with the assumptions in the safety analyses.

AS

If the QPTR has exceeded the 1.02 1imit and a re-evaluation

of the safety analysis is completed and shows that safet

regyirements are met, the excore detectors are

LQ_shoW 3 a¢ro QFIP prior to increasing THERMAL POWER to »

above the 1imit of Required Action A.l. §Th1s is done to TSTA2)

detect any subsequent significant changeg)in QPTR. estes.
red At 23,
Required Action A.5 is modified by(a#Otg-that)*States that
®‘{$§_’_QT_’_"|%15 nq%m until after the re-evaluation of

safety analysis has determined that core conditions at
RTP are within the safety analysis assumptions (i.e..
Required Action A.4), (Tnis~Nofs~1y) intended to prevent any
ambiguity about theffequired sequence)of actions.

I’&’f ﬁ hese ATy a

Once the flux tilt (1.e.. Required Action A.5
is performed), it is attéptable to return to full power

N or ma lization
Near J- o0.

operation. H r, as an added check that the core r _
distribution&is consistent with the safety analysis [ STF
assumptions, Required Action A.6 requires verification that 31—"
Fa(Z) and F¥ heir specified limits within
- 24 hours of . JAs an added precaution, if the
r ea_clu'.:’ eful/i‘n'um Condrhong _
at AT _ _j (continued)
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ITS 3.2.4 BASES, QPTR

INSERT

Note 2 states that if Required Action A.5 is performed, the Required Action A.6 shall be
performed. Required Action A.5 normalizes the excore detectors to restore QPTR to within
limits, which restores compliance with LCO 3.2.4. Thus, Note 2 prevents exiting the Actions
prior to completing flux mapping to verify peaking factors, per Required Action A.6.

North Anna Units 1 and 2 Insert to Page B 3.2-46 Revision 0



QPTR

B 3.2.4
BASES
Librows oo +)
ACTIONS A6 (continued) (Cguiibrion_cond:bon o
core power does not reach RTP within 24 hours, but is
increased slowly, then the peaking factor surveillances must
be performed within 48 hours TSTFM1
) Meguy These Completion Times are intended to
allow adequate time to increase THERMAL POWER to above the

limit of Required Action A.1, while not permitting the core
to remain with unconfirmed power distributions for extended
periods of time.

Required Action A.6 is modified by a Note that states that
the peaking factor surveillances may only be done after the
excore detectors have been(C3IIBrated to- Show—7ZEro 1P
(i.e., Required Action A.5). The intent of this Note is to \
have the peaking factor surveillances performed at ogerating |
power levels, which can only be accomplished after the L

excore detectors are CRHDFAER 0 Show Zero Lilt)and the TSTE24)

core returned to power. N ormabzed o ves e QITR

73724

Bl

If Required Actions A.1 through A.6 are not completed within
. their associated Completion Times, the unit must be brought
to a8 MODE or condition in which the requirements do not

apply. To achieve this status, THERMAL POWER must be @
@ 'Fggﬁ‘ycﬁ"ﬁ@sox RTP within 4 hours. The allowed Completion

Time of 4 hours is reasonable. based on operating experience

regarding the amount of time required to reach the reduced

power level without challenging @Tarb) systems. ®

7z

SURVEILLANCE SR_3.2.4.1
REQUIREMENTS
SR 3.2.4.1 is modified by two Notes. Note 1 allows QPTR to

calculated with three power range channels if THERMAL
@/ﬁﬁ%@ 75% RTP and the input from one Power Range TSTF-2%
Neutron Flux channel is inoperable. Note 2 allows

rformance of SR 3.2.4. lieu of SR 3.2.4.1/if more n
rom Pgwer—Range Ne

73#—/0?

This Surveillance verifies that the QPTR, as indicated by
the Nuclear Instrumentation System (NIS) excore channels, is

(continued)
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QPTR
B 3.2.4

BASES

SURVEILLANCE SR_3.2.4.]1 (continued)
REQUIREMENTS
within its

Falles 10t
ﬂC[‘éwh+ 0# er
/'r\'érma'{/b" asd
alarms Cuaileble

fo the epermtor
in Hhe contrel
room™:

7 dayssWhen t
becalise of the
inj able without
i~ inoperable
hadrs. This uency is aedé
" ge n OPTR. be

. B 1) DA na . -
causes of QPT that occur quickly (e.g., a dropped rod).
there typically are other indications of abnormality that
prompt a verification of core power tilt.

R _3.2.4.2 @.y 12 hours oty )
This Surveillance is{modified by a Note. which states that
@ it is’required (onl¥ whén)the input from one or more Power

" Range Neutron FTux channels are inoperable and the THERMAL
@Mﬁ: RTP.

With an NIS power range channel inoperable, tilt monitoring
for a portion of the reactor core becomes degraded. Large
tilts are likely detected with the remaining channels, but
the capability for detection of small power tilts in some
uadrants is decreased. Performing SR 3.2.4.2 at a

requency of 12 hours provides an accurate alternative means
for ensuring that any tilt remains within its limits.

For purposes of monitoring the QPTR when one power range
channel is inoperable, the moveable incore detectors are
used to confirm that the normalized symmetric power
distribution is consistent with the indicated QPTR and any
previous data indicating a tilt. The incore detector
monitoring is performed with a full incore flux map or two
sets of four thimble locations with quarter core symmetry.
The two sets of four symetric thimbles is a set of eight
unique detector locations. These locations are C-8. E-5,
E-11. H-3, H-13, L-5, L-11, and N-8

@,

The symmetric thimble flux map can be used to generate
symmetric thimble "tilt.” This can be compared to a
-reference symmetric thimble tilt, from the most recent full

(continued)
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QPTR
B 3.2.4

BASES

T3rF-

SURVEILLANCE SR _3.2.4.2 (continued) @(ore moﬂﬂ‘”"'? of =4/
REQUIREMENTS N4

core flux map, to generate an incore QPTR. Therefore, QPTR

can be used to confirm that QPTR is within limits.

With one NIS channel inoperable, the 1nd1cated tilt may be
changed from the value indicated with all four channels
OPERABLE. To confirm that no change in tilt has actually
occurred, which might cause the QPTR limit to be exceeded,
the incore result may be comgared against previous flux maps
either using the symmetric thimbles as described above or a
complete flux map. Nominally, gquadrant tilt from the
Surveillance should be within 2% of the tilt shown by the
most recent flux map data.

REFERENCES . 10 CFR 50.46.
eguwde}}'r"k'ev [0l MEy 1974
/f([/;m CFR_50— AppendixA. GOC-26

é. aFSAf Sec')tfon 3'/.22.

CAS

2 VEP'/\/FE’.?'A VEP(’ Eun/Mn‘ﬂon "’[ 'H)L n+r->/

v

ﬁoJ 5710449» Transient.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.2.4 BASES, QPTR

1. Changes are made (additions, deletions, and/or changes) to the ISTS which reflect the
plant specific nomenclature, number, reference, system description, analysis, or licensing
basis description.

2. The criteria of the NRC Final Policy Statement on Technical Specifications
Improvements have been included in 10 CFR 50.36(c)(2)(ii). Therefore, references in the
ISTS Bases to the NRC Final Policy Statement are revised in the ITS Bases to reference
10 CFR 50.36.

3. Editorial changes made for consistency with the ITS Writer’s Guide.
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SECTION 3.2 - POWER DISTRIBUTION LIMITS

SECTION 3.2 - POWER DISTRIBUTION LIMITS

CURRENT TECHNICAL SPECIFICATIONS

MARKUP AND DISCUSSION OF CHANGES
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ITS 3.2.1, Fo(Z)

UNIT 1
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) | TS 3.2

EQWER DISTRIBUVION LIMITS

R gy ted by 0, o o o)
:l:—:ﬁ FOR OPERATION +he li’“-'*& spec:'{/cJ in the COL/P 2

o 322 Fo@ the following relationships:

Actior 11
A - £ 3
//f‘c'}’.o’ A3

A‘{IIOh Are

6-7-91

0@ s(ED K@) tor P s 05

where CFQ = the Fq Imit at RATED

Bfher £ach F&;"(D o’e""@

a \Reduce MAL POWER st least 1% for sach 1% Fq(2) exoeeds the Imit within 15

minutes and WNMWMMMTwm
within the . may

hours; subsequent PQ R OPERATION mey proceed e Overpower AT Trip
Setpoint (vale@ of Kg))has been recuced s! lsest 1% for each 1% F(2)

b. the cause of the out of limit condition prior 1 increasing
%’mnmmwu;m;mm

mmummromhmmmmmnu

|
® 0GoE ¢

En!e/f Fropo sed Acﬁ'&na

NOFTH ANNA - UNIT 1 S/4 28 Amencment No. 3,5,78,29,
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6-7-91

Al The provigieré of Specifiosth 4.0.4 are petTpplcabie)

D ezz2 FQ@) shall be evaiuated 1o dewermine i FQ(2) is within ks kmit by:

e e s e e

SR 3201 & Measuing F(z) scooding 1o he tolowing schedule:
1. mmmmmmnmmmu

SR3211 which F () was lest determined by 10% or more of RATED THERMAL POWER",
ji‘ﬁ(?uentj or

se 3.2l 2.Mbmcmp«31omwvchnlmrdln.mmm

2% fregurrcy ¢ With measurements indicating

mor o Wff’“‘l”b“x

g:ceeeh—.; 7S PTP J

o fug/m
Jkr eachk re ﬂ
3. Ohee = 4
<@ 3.2.1.1 (Fng @

No fe maximum

actions shall be taken:
Sre 'Durhgmm.mmfbvﬂmuhmuumunmwbrw
NeTE mmmmmammwm :
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T 75 3.2./

POWER IISTRIBUTION LIMITS 6-7-91
=
Sf.?%“ 1. F"a)amlummoy Over that specified in 4222¢. or 14.7
No
Sk2211 2. Fga)wumnbmmp«7mmm¢mmz
wote Successive maps indicate thet

masimum [FSMJ

over 2 K(z)

xiwm"y '
2. mummmmum:

Action A1 & Power aperation may continue provided the AFD limits of Specificasic
ction A 8% recuced 1% AFD for each percent Fy(Z) excesded ks lmiss 3

b. cmmnmu
fimit by the percent calculsied

4 27 Amendment No. 1§,22.37,
53,208,315, 146,
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UNIT 2
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Achion A2
A"‘t“"” A, (A
Ac_‘ll'l'o" Ar3

b. Increasing
ACL".A.J.# E POWER above the reduced limit by &, sbove; THERMAL POWER

T75 321

POWER DISTRIBUTION LIMITS 6-7-91

HEATELUXHOT CHAMNE\EACTOREO) () @5 appprasimatkd b, B'(2), shall &g
/@#Lin the limits soecihied in the Coaf/

A

FOR OPERATION
Yo
the following reistionships:

3.2.2 Fo@)[shal be

FQRr (o) IK(2) for P > 05

Fo@ s (52 @) tor P 5 05

where CFO = the F(y intt at RATED

normalized Fry limit as a function of core
OPERATING LIMITS REPORT.

With Fo@)/e ng its Nmit:

educe THERMAL POWER at least 1% for sach Y%FO(Z)MMianh 15
minutes and rly reduce the Power Range Neutron Flux-High Trip Setpoints
within the ne hours; POWER OPERATION may proceed for up 10 & ©otal of 72
hours; subsequent POWER OPERATION may proceed the Overpower AT Trip
Setpoints (VITGIK Dhave been reduced st least 1% each 1%
Foa)ommm.

5 Gp0eg

CIHSGV* Pﬂﬁ“&/ Ae ’//'OM B)

NORTH ANNA - UNIT 2 34 2.5 Amendment No. 20,2884,
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TTs SURVEILLANCE REQUREMENTS

- (4.——&1‘. quWmnM@

(:) 42.2.2 FQ(2) shall be evaiuated 1o determine i Fo(2 is within ks limit by:

o) < %‘-e—‘%ymho.s

FQ x K
Fal) s 9——9——‘11"“) &l o psos

SR32.1 @ Measuring Fg\(z) acoording 1 the following schedule:
SR3 2.0 1. Upon achieving equibrium conditions afier exceeding the THERMAL POWER at
1Sffa,u¢nt7 or

Sﬂ 2.1 2. Aihutonc.porsicﬂmulmrdays.whbhonrmﬁm

MFQ(Z)mhstMMOyW%MMMMTEDTFEMPOWER'.

or

2 FtCV“"“r ¢. With measurements indicating

L A3

3, Onte afe’ C“L

M : we te
F (z) ,[M(/:ni ﬂflﬂ’
2.2/ maximum (O_J re - P
ot over K@ ek e
mmmmmpmmmmm%m elther of the following
actions shall be taken:
Se mmmm.mMrbnlmhmwwamrwbrmw
ANTE mnmmmmummmm.
NORTH ANNA - UNIT 2 34 2-6 Amenament No. $4,77,97,13¢
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, j( TNg=7-91
@: aﬁm’ofmk'f‘ B

’E SURVEILLANCE REQUIREMENTS .
S{;jfcll 1. %a)muww;mrmtmhlzu&or
o

S 3211 2. F’ga)mummmbwmponmmmrunumuz
SuCcessive maps indicate that
F"(z)]
maximum [ Q
over 2 (K(l) s not esing-

1. Wih specified in 4.2.2.2.¢c sbove being satishied:

- Calculate the percent Fy(2) exceeds s
measurementlimit ratio and

maximum

2. Either of the following acions shall be taken:

A q/.‘o- 4.1 a Power operstion may continue provided the AFD kmits of Sp cificgtion 3.2.1 '
¢ are reduced 1% AFD for each percent Fy(Z) exceeded its kmit, &

G Kt ¢2)
b. commwmmums for Fy(Z) exceeding its '
imit by the percent caiculated above.

146

4.2.2.3 Whenr Fo(@) is measured for

/6-@:@4.22.2.-::
distribution map and by
further incressed by /ssm’o scoount for measurement .
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DISCUSSION OF CHANGES
ITS 3.2.1, Fo(Z)

ADMINISTRATIVE CHANGES

Al

A2

A3

A4

In the conversion of the North Anna Current Technical Specifications (CTS) to the plant
specific Improved Technical Specifications (ITS), certain changes (wording preferences,
editorial changes, reformatting, revised numbering, etc.) are made to obtain consistency
with NUREG-1431, Rev. 1, "Standard Technical Specifications-Westinghouse Plants”
(ISTS).

These changes are designated as administrative changes and are acceptable because they
do not result in technical changes to the CTS.

CTS 3.2.2 provides the limit for Fo(Z). The LCO provides two equations, which give the
Fo(Z) limit for power > 50% RTP and power < 50% RTP. ITS 3.2.1 does not contain
these equations.

This change is acceptable because the technical requirements have not changed. CTS
Surveillance 4.2.2.2 states “FQM(Z) shall be evaluated to determining if Fo(Z) is within
limit by: . . . c. Satisfying the following relationship” and provides two equations. These
equations for FQM(Z) are always more limiting than the equations presented in the LCO.
Under CTS 4.0.1 and ITS SR 3.0.1, failure to meet the SR results in failure to meet the
LCO. Therefore, the equations presented in the LCO are never limiting. In the ITS, the
equations presented in the CTS Surveillance 4.2.2.2 are used to establish the LCO limit.
This change is designated as administrative because it eliminates information from the
CTS that is not used.

CTS 3.2.2 provides a limit for Fo(Z). The Actions for CTS 3.2.2 apply when Fo(Z)
exceeds its limit. ITS 3.2.1 states, “Fo(Z), as approximated by FQM(Z), shall be within the
limit specified in the COLR.” The ITS Condition is, “F¢*(Z) not within limit.” ITS SR
3.2.1.1 requires verification that FQM(Z) is within its limit. This changes the CTS by
stating the limited value as FQM(Z) instead of Fo(Z).

This change is acceptable because the requirements have not changed. CTS SR 4.2.2.2,
which is used to determine if Fg(Z) is within its limit, is written in terms of the measured
Fo(Z), given as F M(Z). The value used to determine if Fg(Z) is within its limit in CTS
SR 4.2.2.2.cis Fq (Z). Therefore, the ITS use of FQM(Z) is consistent with the CTS
limits. This change is designated as administrative because it does not result in a
technical change to the specifications.

CTS 4.2.2.1 states, “The provisions of Specification 4.0.4 are not applicable.” The ITS
does not include this statement.

The purpose of a Specification 4.0.4 exception is to allow the plant to enter the MODE of
applicability without performing the required Surveillances. This change is acceptable
because the CTS Specification 4.0.4 exception is not used. CTS 4.2.2.2 is modified by a
Note which states, “During power escalation, the power level may be increased until a
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DISCUSSION OF CHANGES
ITS 3.2.1, Fo(Z)

A5

power level for extended operation has been achieved and a power distribution map
obtained.” Therefore, the CTS Surveillance Note provides the allowance to enter MODE
1 and increase power without performing the Surveillance. This serves the same purpose
as the Specification 4.0.4 exception. The ITS does not need the exception because ITS
Surveillance 3.2.1.1 contains the same Note as the CTS Surveillance. This change is
designated as administrative because it eliminates a CTS provision which is not used.

ITS 3.2.1, Action A.2.1, A.2.2, and A.2.3 state that the Required Actions must be taken
“after each FQM(Z) determination.” CTS 3.2.2, Action a, does not explicitly state this
requirement.

This change is acceptable because it does not result in a technical change to the
specifications. The CTS is understood to apply after each measurement of FQM(Z). This
change is designates as administrative because it does not result in a technical change to
the CTS.

MORE RESTRICTIVE CHANGES

M.1

M.2

CTS 3.2.2 does not contain an Action to follow if the provided Actions or Completion
Times are not followed. Therefore, CTS 3.0.3 would be entered which would require the
plant to be in MODE 2 within 7 hours. ITS 3.2.1, Action B, states that when the
Required Action and associated Completion Time is not met, the plant must be in MODE
2 within 6 hours. This changes the CTS by providing 6 hours vice 7 hours to be in
MODE 2.

This change is acceptable because, based on operating experience, 6 hours is a reasonable
time to be in MODE 2 from full power operation in an orderly manner and without
challenging plant systems. This change is designated as more restrictive because the ITS
allows less time to be in MODE 2 than does the CTS.

CTS 3.2.2, Action f.2.a, states that power operation may continue with FQM(Z) outside its
limit provided the AFD limits are reduced 1% for each percent Fo(Z) exceeded its limit.
ITS 3.2.1, Action A.1 requires the AFD limits to be reduced > 1% for each 1% F*(Z)
exceeds its limit within 15 minutes. This changes the CTS by providing a Completion
Time for an action which does not have a Completion Time in the CTS.

This change is acceptable because it is appropriate to provide a time to complete the
reduction of the AFD limits. CTS Action 3.2.2.a requires a reduction in power is FQM(Z)
exceeds its limit. This action to reduce the AFD limits is equivalent, in that both are
mitigating actions for the limit violation. Therefore, equivalent Completion Times are
appropriate. This change is designed as more restrictive because it applies a completion
time when none existed in the CTS.
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M.3

CTS 4.2.2.2.d requires FQM(Z) to be measured upon achieving equilibrium conditions
after exceeding the THERMAL POWER at which Fy(Z) was last determined by 10% or
more of RATED THERMAL POWER or at lease once per 31 EFPD. ITS SR 3.2.1.1
contains the same requirements, but also requires FQM(Z) to be verified to be within its
limit once after each refueling prior to THERMAL POWER exceeding 75% RTP. This
changes the CTS by adding a new Surveillance Frequency.

This change is acceptable because it provides an appropriate verification of FQM(Z) prior
to proceeding to full power. Without this requirement, it would be possible to progress to
full power without verifying FQM(Z). This change will not result in a change in operation
because F" 4y is required to be measured after each refueling prior to THERMAL
POWER exceeding 75% RTP, and FQM(Z) is measured each time FNAH is measured. This
change is designed as more restrictive because it applies a Frequency which did not exist
in the CTS.

RELOCATED SPECIFICATIONS

None
REMOVED DETAIL CHANGES
LA.1 (Type 3 — Removing Procedural Details for Meeting TS Requirements and Related

LA2

Reporting Problems) CTS 3.2.2, Action a, states than when Fo(Z) is exceeding its limit,
POWER OPERATION may proceed provided the Overpower AT Trip Setpoint (value of
K4) has been reduced at least 1% (in AT span) for each 1% F(Z) exceeds the limit. ITS
3.2.1, Required Action A.2.3 states, “Reduce Overpower AT trip setpoints 2 1% for each
1% FQM(Z) exceeds limit.” This changes the CTS by eliminating the parenthetical
phrases, “(value of K4)” and “(in AT span)” and placing the information in the Bases.

The removal of these details for performing actions from the Technical Specifications is
acceptable because this type of information is not necessary to be included in the
Technical Specifications to provide adequate protection of public health and safety. The
ITS still retains the requirement to lower the Overpower AT setpoint. Also, this change is
acceptable because these types of procedural details will be adequately controlled in the
ITS Bases. Changes to the Bases are controlled by the Technical Specification Bases
Control Program in Chapter 5. This program provides for the evaluation of changes to
ensure the Bases are properly controlled. This change is designated as a less restrictive
removal of detail change because procedural details for meeting Technical Specification
requirements are being removed from the Technical Specifications.

(Type 3 — Removing Procedural Details for Meeting TS Requirements and Related
Reporting Problems) CTS 4.2.2.2.a states that Fg(Z) shall be evaluated to determine if F
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LA3

LAA4

is within its limit by using the moveable incore detectors to obtain a power distribution
map at any THERMAL POWER greater than 5% of RATED THERMAL POWER. The
ITS does not contain a similar statement and this information appears in the ITS Bases.
This changes the CTS by moving information to the Bases.

The removal of these details for performing actions from the Technical Specifications is
acceptable because this type of information is not necessary to be included in the
Technical Specifications to provide adequate protection of public health and safety. The
information is a statement of fact, not a requirement. The moveable incore detector
system is used to measure core power distribution, including Fo(Z). The Fo(Z)
specification is applicable in MODE 1, which is THERMAL POWER 2 5% RTP, so
measuring Fo(Z) at less than 5% RTP is not required. Also, this change is acceptable
because these types of procedural details will be adequately controlled in the ITS Bases.
Changes to the Bases are controlled by the Technical Specification Bases Control
Program in Chapter 5. This program provides for the evaluation of changes to ensure the
Bases are properly controlled. This change is designated as a less restrictive removal of
detail change because procedural details for meeting Technical Specification
requirements are being removed from the Technical Specifications.

(Type 3 — Removing Procedural Details for Meeting TS Requirements and Related
Reporting Problems) CTS 4.2.2.2.b states that the measured Fo(Z) must be increased by
3% to account for manufacturing tolerances and further increased by 5% for measurement
uncertainties. CTS 4.2.2.3 states that when Fy(Z) is measured for reasons other than
meeting the requirements of Surveillance 4.2.2.2, the measured Fg(Z) must be increased
by 3% to account for manufacturing tolerances and further increased by 5% for
measurement uncertainties. The ITS does not contain this requirement. This information
is contained in the ITS Bases. This changes the CTS by moving information to the Bases.

The removal of these details for performing actions from the Technical Specifications is
acceptable because this type of information is not necessary to be included in the
Technical Specifications to provide adequate protection of public health and safety. The
ITS requires that the measured Fo(Z), labeled FoY(Z), be used to verify the limit is met.
The ITS Bases state that Fo*(Z) is based on increasing the measured Fo(Z) by 1.03 for
manufacturing tolerances and by 1.05 for measurement uncertainties. Also, this change
is acceptable because these types of procedural details will be adequately controlled in the
ITS Bases. Changes to the Bases are controlled by the Technical Specification Bases
Control Program in Chapter 5. This program provides for the evaluation of changes to
ensure the Bases are properly controlled. This change is designated as a less restrictive
removal of detail change because procedural details for meeting Technical Specification
requirements are being removed from the Technical Specifications.

(Type 3 — Removing Procedural Details for Meeting TS Requirements and Related
Reporting Problems) CTS 4.2.2.2.c states that the measured Fo(Z) must meet a
relationship provided in the Surveillance. The values for the principle components of the
relationship, CFQ, K(Z), and N(Z), are specified in the COLR. ITS LCO 3.2.1 requires
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LAS

LA.6

that Fo(Z) meet this same relationship by stating, “Fq(Z). as approximated by FQM(Z),
shall be within the limits specified in the COLR.” The equation for the relationship is
located in the ITS Bases. This changes the CTS by moving information to the Bases.

The removal of these details for performing actions from the Technical Specifications is
acceptable because this type of information is not necessary to be included in the
Technical Specifications to provide adequate protection of public health and safety. The
ITS requires that the measured Fo(Z) be within the limit. The equation for calculating the
limit is located in the Bases with the values specified in the COLR, but the requirement to
meet the limit is unchanged. Also, this change is acceptable because these types of
procedural details will be adequately controlled in the ITS Bases. Changes to the Bases
are controlled by the Technical Specification Bases Control Program in Chapter 5. This
program provides for the evaluation of changes to ensure the Bases are properly
controlled. This change is designated as a less restrictive removal of detail change
because procedural details for meeting Technical Specification requirements are being
removed from the Technical Specifications.

(Type 3 — Removing Procedural Details for Meeting TS Requirements and Related
Reporting Problems) CTS 4.2.2.2.f states that with FQM(Z) not within limit, power
operation may continue provided the AFD are reduced 1% AFD for each percent Fo(Z)
exceeded its limits or by complying with the requirements of the specification for Fg(Z)
exceeding its limit by the same percentage. CTS 4.2.2.2 also provides an equation for
determining the percent by which Fg(Z) exceeds its limit. ITS 3.2.1 contains the same
requirements described for the CTS, but does not contain an equation for determining the
percentage by which Fo(Z) exceeds the limit. This equation is relocated to the ITS Bases.
This changes the CTS by moving information to the Bases.

The removal of these details for performing actions from the Technical Specifications is
acceptable because this type of information is not necessary to be included in the
Technical Specifications to provide adequate protection of public health and safety. The
ITS requires determination of the percentage by which Fo(Z) exceeds its limit. This is a
simple mathematical relationship and does not need to be placed in the specification.
However, as a operator aid the equation is placed in the Bases. Also, this change is
acceptable because these types of procedural details will be adequately controlled in the
ITS Bases. Changes to the Bases are controlled by the Technical Specification Bases
Control Program in Chapter 5. This program provides for the evaluation of changes to
ensure the Bases are properly controlled. This change is designated as a less restrictive
removal of detail change because procedural details for meeting Technical Specification
requirements are being removed from the Technical Specifications.

(Type 3 — Removing Procedural Details for Meeting TS Requirements and Related
Reporting Problems) CTS 4.2.2.2.g states that the Fo(Z) limits are not applicable in the
lower core region 0 to 15 percent inclusive, and the upper core region 85 to 100 percent
inclusive. ITS 3.2.1 does not contain this information. This information is located in the
ITS Bases. This changes the CTS by moving information to the Bases.
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The removal of these details for performing actions from the Technical Specifications is
acceptable because this type of information is not necessary to be included in the
Technical Specifications to provide adequate protection of public health and safety. The
ITS requires that the Fo(Z) be determined as a function of core height. The Bases
describes how the limit is calculated and, in this case, over what core heights the limit is
applicable. Also, this change is acceptable because these types of procedural details will
be adequately controlled in the ITS Bases. Changes to the Bases are controlled by the
Technical Specification Bases Control Program in Chapter 5. This program provides for
the evaluation of changes to ensure the Bases are properly controlled. This change is
designated as a less restrictive removal of detail change because procedural details for
meeting Technical Specification requirements are being removed from the Technical
Specifications.

LA.7 (Type 5 — Removal of Cycle-Specific Parameter Limits from the Technical Specifications
to the Core Operating Limits Report) CTS 3.2.1, Action e.1, states that FQM(Z) shall be
increased by 2% over the measured amount when FQM(Z) / K(Z) (maximum over Z) 1s
increasing. ITS SR 3.2.1.1 Note states that FQM(Z) shall be increased by an appropriate
factor when FQM(Z) / K(Z) (maximum over Z) is increasing. This changes the CTS by
relocating the amount by which FQM(Z) must be increased to the COLR.

The removal of these cycle-specific parameter limits from the Technical Specifications
and their relocation into the COLR is acceptable because these limits are developed or
utilized under NRC-approved methodologies. The NRC documented in Generic Letter
88-16, Removal of Cycle-Specific Parameter Limits From the Technical Specifications,
that this type of information is not necessary to be included in the Technical
Specifications to provide adequate protection of public health and safety. The ITS still
retains requirements and Surveillances that verify that the cycle-specific parameter limits
are being met. The 2% penalty is based on the assumption that FQM(Z) will not increase
more than 2% in the 31 day period between FQM(Z) measurements. However, cores at
some Westinghouse PWRs have experienced increases of 6% in a 31 day period. The
appropriate penalty factor will be calculated using NRC approved methodologies and
provided in the COLR. Also, this change is acceptable because the removed information
will be adequately controlled in the COLR under the requirements provided in ITS 5.6.5,
Core Operating Limits Report. ITS 5.6.5 ensures that the applicable limits (e.g., fuel
thermal mechanical limits, core thermal hydraulic limits, Emergency Core Cooling
Systems limits, and nuclear limits such as SDM, transient analysis limits, and accident
analysis limits) of the safety analysis are met. This change is designated as a less
restrictive removal of detail change because information relating to cycle-specific
parameter limits is being removed from the Technical Specifications.

LESS RESTRICTIVE CHANGES
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L1

L.2

(Category 3 — Relaxation of Completion Time) CTS 3.2.2, Action a, states the Power
Range Neutron Flux - High Trip setpoints must be reduced 1% for each 1% FQM(Z)
exceeds its limit within 4 hours. ITS 3.2.1, Action A.2.2, requires the Power Range
Neutron Flux - High trip setpoints be reduced > 1% for each 1% FQM(Z) exceeds its limii
within 72 hours. This changes the CTS by extending the Completion Time from 4 hours
to 72 hours.

The purpose of CTS 3.2.2, Action a, is to reduce the Power Range Neutron Flux - High
Trip Setpoints when FQM(Z) exceeds its limit to prevent inadvertently exceeding the
maximum power level. This change is acceptable because the Completion Time is
consistent with safe operation under the specified Condition, considering the operability
status of the redundant systems of required features, the capacity and capability of
remaining features, a reasonable time for repairs or replacement of required features, and
the low probability of a DBA occurring during the allowed Completion Time. Following
a significant power reduction at least 24 hours is required to reestablish steady state
xenon concentration and power distribution prior to taking a flux map and approximately
8 to 12 hours is required to take and analyze a flux map. If it is determined that FQM(Z) is
still not within its limit, reducing the Power Range Neutron Flux - High Trip Setpoints
takes approximately 2 hours per channel, with additional time required to preparation and
channel restoration. Furthermore, setpoint changes should only be required for extended
operation in this condition because of the risk of a plant trip during the adjustment. This
change is designated as less restrictive because additional time is allowed to restore
parameters to within the LCO limits than was allowed in the CTS.

(Category 4 — Relaxation of Required Action) CTS 3.2.2, Action b, states that when
Fo™(Z) exceeds its limit, identify and correct the cause of the out of limit condition prior
to increasing THERMAL POWER above the reduced power limit. ITS 3.2.1, Action
A.2.4, requires verification that FQM(Z) is within its limit prior to increasing THERMAL
POWER above the reduced power limit. This changes the CTS by eliminating the
requirement to identify the cause of the out of limit condition prior to increasing power
above the reduced power limit.

The purpose of CTS 3.2.2, Action b, is to ensure FQM(Z) is within its limit prior to
increasing THERMAL POWER above the reduced power limit. This change is
acceptable because the Required Actions are used to establish remedial measures that
must be taken in response to the degraded conditions in order to minimize risk associated
with continued operation while providing time to repair inoperable features. The
Required Actions are consistent with safe operation under the specified Condition,
considering the operability status of the redundant systems of required features, the
capacity and capability of remaining features, a reasonable time for repairs or replacement
of required features, and the low probability of a DBA occurring during the repair period.
Identifying the cause of the out of limit condition is not required to restore compliance
with the LCO. Identifying the cause of the condition is a function of the corrective action
program required by 10 CFR 50, Appendix B. This change is designated as less
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restrictive because less stringent Required Actions are being applied in the ITS than were
applied in the CTS.
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