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Regulating Rod Insertion Limits

3.2.1
3.2 POWER DISTRIBUTION LIMITS
3.2.1 Regulating Rod Insertion Limits
Lo 3.2.1 Regulating rod groups shall be within the physical
insertion, sequence, and overlap limits specified in the
COLR.
APPLICABILITY: MODES 1 and 2.
--------------------------- NOTEeveassnnremecnsesncnnnnnnnns
Thig LCO is not epplicable while performing SR 3.1.4.2.
ACTIONS
m
CONDITION REQUIRED ACTION COMPLETION TIME
A. Regulating rod groups | A.l Perform SR 3.2.5.1. Once per
inserted in restricted 2 hours
operational region, or | AND
sequence or overlap,
or any combination, A.2 Restore regulating 24 hours from
not met. rod groups to within discovery of
limits. failure to meet
the LCO
B. Required Action and B.1 Reduce THERMAL POWER 2 hours
associated Completion to less than or equal
Time of Condition A to THERMAL POWER
not met. allowed by regulating
rod group insertion
limits,
(continued)

BWOG STS 3.2-1 05/01/92 8:49am



ACTIONS (continued)

Regulating Rod Insertion Limits

3.2.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

Regulatin? rod groups
inserted in
unacceptable
operational region.

C.1

AND
€.2.1

L8,

Initiate boration t¢
restore SDM to

Restore regulating
rod groups to within
restricted operating
region.

Reduce THERMAL POWER
to less than or equal
to the THERMAL POWER
allowed by the
regulating rod group
insertion limits.

15 minutes

2 hours

2 hours

Required Action and
associated Completion
Time of Cundition €
not met.

BWOG STS
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Be in MODE 3.

& hours
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Regulating Rod Insertion Limits

3.2:1
SURVEILLANCE REQUIREMENTS A
w“
SURVEILLANCE FREQUENCY

R 2.2.1.1 Verify regulating rod groups are within the
sequence and overlap limits as specified in
the COLR.

4 hours when
the CONTROL ROD
drive sequence
alarm is
inoperable

AND

12 hours when
the CONTROL ROD
drive sequence
alarm is
OPERABLE

SR 3.2.1.2 Verify regulating rod groups meet the
insertion limits as specified in the COLR

4 hours when
the regulating
rod insertion
limit alarm is
inoperable

AND

12 hours when
the regulating
rod insertion
limit alarm is
OPERABLE

SR 3.2.1.3 Verify SOM 2 1% Ak/k.

Within 4 hours
prier to
achieving
criticality

BWOG STS 3.2-3
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APSR Insertion Limits

3:8.2
3.2 POWER DISTRIBUTION LIMITS
3.2.2 AXTAL POWER SHAPING ROD (APSR) Insertion Limits
Lco 3.2.2 APSRs shall be positioned within the limits specified in the

COLR.

APPLICABILITY:  MODES 1 and 2.

ACTIONS
P
CONDITION REQUIRED ACTION COMPLETION TIME
A. APSRs not within Al Perterm SR 3.2 5.1. Once per
limits. 2 hours
AND
A2 Restore APSRs to 24 hours
within limits,
8. Peguired Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met.

B S o e e e T e & R TR SR S S R T R ot

SURVEILLANCE RECUIREMENTS
SURVEILLANCE

FREQUENCY

SR 3.2.2.1 Verify APSRs are within acceptable limits

specified in the COLR.

12 hours

S T B T e e A o R T S TR e SR o

BWOG STS
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AXIAL POWER IMBALANCE Operating Limits

3.2.3
3.2 POWER DISTRIBUTION LIMITS
3.2.3 AXIAL POWER IMBALANCE Operating Limits
(o 3.2.3 AXTAL POWER IMJALANCE shall be maintained within the limits

specified in the COLR.

APPLICABILITY:  MODE 1 with THERMAL POWER > 40% RTF.

ACTIONS
—==veT mm
CONDITION REQUIRED ACTION COMPLETION TIME
A, AXJAL POWER IMBALANCE | A.1 perform SR 3.2.5.1. Once per
not within limits. 2 hours
AND
A.2 Reduce AXIAL POWER 24 hours
IMBALANCE within
limits,
B. Required Action and B.1 Reduce THERMAL POWER 2 hours

asscciated Completion
Time not met.

BWOG STS

to = 40% RTP,
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QPT
3.2.4
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A2 Restore QPT to less 24 hours from
than or equal to the discovery of
steady state limit, failure to meet
the LCO,
B. QPT greater than the B.1 Reduce THERMAL POWER 30 minutes
transient limit and 2 2% RTP from
less than or equal to allowable THERMAL
the maximum limit due POWER for each 1% of
tn misalignment of a QPT greater than the
CONTROL ROD or an steady state limit,
APSR.
AND
B.2 Restore QPT to less 2 hours
than or equal to the
transient limit,
C. Required Action and C.1 Reduce THERMAL POWER 2 hours
associated Completion to < 60% of the
Time of Condition A allowable THERMAL
or B not met. POWER.
AND
Cel Reduce nuclear 10 hours
overpower trip
setpoint to = 65.5%
of the allowable
THERMAL POWER.
(continued)
BWOG ST15 3.2-2 4/28/92 6:01pm



ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME !
D. QPT greater than the D.1 Reduce THERMAL POWER 2 hours
transient limit and to < 60% of the
less than or equal to allowable THERMAL
the maximum limit due POWER.
to causes other than
the misalignment of AND
either CONTROL ROD or
APSR. D.2 Reduce nuclear 10 hours
overpower trip
setpoint to = 65.5%
of the allowable
THERMAL POWER,
£. Reguired Action and £.1 Reduce THERMAL POWER | 2 hours
associated Completion to = [20]% RTP.
Time for Coendition C
or D not met.
F. QPT greater than tue F.l Reduce THERMAL POWER 2 hours
maximuin limit. to s [20]% RTP.
—:——-ﬁ-—-m e
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Power Peaking Factors
3.2.5

3.2 POWER DISTRIBUTION LIMITS
3.2.5 Power Peaking Factors

Lo 3.2.5 ng%? and FY, shall be within the limits specified in the
LR,

APPLICABILITY:  MODE 1,

ACTIONS
mﬂw-——:——

m
CONDITION REQUIRED ACTION COMPLETION TIME

A. Fg(Z) not within Al Reduce THERMAL POWER | 15 minutes

Timit. 2z 1% RTP for each 1%
that F () exceeds
limit.

A2 Reduce nuclear 8 hours
| overpower trip
setpoint and nuclear
| overpower based on

| Reactor Ccolant

| System (RC3) flow and
] AXIAL POWER IMBALANCE
| trip setpoint

| 2 1% RTP for e.ch 1%
that F.(2) exceeds
limit,

A.3 Restore F () to 24 hours
within 1imit.

(continued)

BWOG STS 3.2-1 04/29/92 10:22am
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ACTIONS (continued)

Power Peaking Factors

3,2.5

CONDITION

REQUIRED ACTION

COMPLETION TIME

FYy not within limit,

-

B.1

AND
8.3

Reduce THERMAL POWER
greater than or ecual
to RH(%) RTP
(specified in the
COLR) for each

1% that FN, exceeds
limit.

Reduce nuclear
overpower trip
setpoint and nuclear
overpower based on
RCS flow and AXIAL
POWER IMBALANCE trip
setpoint greater than
or equal to RH(%) RTP
(specified in the
COLR) for each 1%
that F), exceeds
Timit,

Restore FY, to within
limit.

15 minutes

8 hours

24 hours

C‘

mw

kequired Action and
associated Completion
Time not met,

BWUG STS
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Be in MODE 2.
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Power Peaking factors

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

3.2.5

rREQUENCY

SR 3.2.5.1

--------- cevsnsenssN)TEesoncacnnscnnncnna
Only required when complying with Required
Actions of LCO 3.1.4, “CONTROL ROD Grow)
Alignment Limits"; LCO 3.2.1, "Regulating
Rod Insertion Limite"; LCO 3.2.2, "AXIAL
POWER SHAPING ROD (APSR) Insertion Limits®;

LCO 3.2.3, "AXIAL POWER IMBALANCE Operating

Limits*; LCO 3.2.4, "QUADRANT POWER TILT
Limits™,

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

Verify F.(2) and FN, are v thin limits by
using the Incore Detector System to obtain
a power distribution map.

As specified by
the applicable
LCO(sg

BWOC 5TS
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Pegulating Rod Insertion Limits
B 3.71

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 Regulating Rod Insertion Limits

BACKGROUND

The insertion limits of the regulating rods are initial
condition assumptions used in all safety analyses that
assume rod insertion upon reactor trip. The insertion
limits directly affect the core power distributions, the
worth of a potential ejected rod, the assumptions of
available SDM, and the initial reactivity insertion rate.

The apglicabic criteria fer these reactivity and power
distribution design requirements are described in 10 CFR 50,
Appendix A, GDC 10, "Reactor Design," and GDC 26,
“Reactivity Limits* (Ref. 1), and in 10 CFR 50.46,
"Acceptance Criteria for Emergency Core Cooling Systems for
Light Water Nuclear Power Plants" (Ref. 2).

Limits on regulating rod insertion have been established,
and all rod positions are menitored and contrelled during
power operation to ensure that the power distribution and
reactivity limits defined by the design power peaking and
SOM limits are not vio ated

The regulating rod groups operate with a predetermined
amount of position overlan, in order to approximate a linear
relation between rcd worth and rod position (integral rod
worth). To achieve this approximately linear relationship,
the regulating rod groups are withdrawn and operated in &
predetermined sequence. The automatic con L1 system
controls reactivity by moving the regulating rod groups in
sequence within analyzed ranges. The group sequence and
overlap limits are specified in the COLR.

The regulating rods are used for precise reactivity control
of the reactor. The positions of the regulating rods are
normally centrolled automatically by the automatic control
system but can also be controlled manually. They are
capable of adding reactivity quickly compared with borating
or diluting the Reactor Coclant System (RCS).

The power density at any point in the core must be limited
to maintain specified acceptable fuei design limits,
including limits that ensure that the criteria specified in
10 CFR 50.46 (Ref. 2) are not violated. Together,

(continued)

e m——
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Regulating Rod Insertion Limits

. 8 3.2.1
£
BASES
BACKGROUND LCo 3.2.1, 'Regu1ating Red Insertion Limits,* LCO 3.0.2,
(continued) "AXIAL POWER SHAPING ROD (APSR) Insertion Limits,"

LCO 3.2.3, "AXIAL POWER IMBALANCE Operating Limits," and
LCO 3.2.4, "QUADRANT POWER TILT (QPT)," provide limits on
control component operation and on menitored process
variables to ensure that the core operates within the Fqo(2)
and Fl, limits in the COLR. Operatior within the Fq(2)
1imits given in the COLR prevents power peaks that would
exceed the loss-of-coolant accident (LOCA) limits derived
from the analysis of the Emergency Core Cooling System
(ECCS). Operation within the Fi. limits given in the COLR
prevents departure from nucleate boiling (DNB) during a
loss-of-forced-reactor-coolant-flow accident. In addition
to the Fo(2) and FA, limits, certain reactivity limits are
met by regulating rod insertion limits. Tt regulating rod
insertion limits also restrict the ejected 7 INTROL ROD worth
to the values assumed in the safety analysis and maintain
the minimum required SOM in MODES 1 and 2.

Operation within the limits of this LCO prevents fue)
cladding failures that breach the primary fission product
barrier and release fission products into the reactor
coolant in the event of a LOCA, loss-of-flow accident,

| ejected rod accident, or other postulated accidents

| requiring termination by a Reactor Protection System (RPS)
trip function,

APPLICABLE The fuel cladding must not sustain damage as a result of
| SAFETY ANALYSES normal operation (Condition 1) or anticipated operational
| occurrences (Condition 2). The LCOs governing regulating
| rod insertion, APSR position, AXIAL POWER IMBALANCE, and QPT
preclude core power distributions that viclate the following
fuel design criteria:

| a. During a large-break LOCA, the peak cladding
| temperature must not exceed 2200°F (Ref. 2).

b. During a loss-of-fc ced-reactor«coolant-flow acci”, ¢
there must be at least 95% probability at the 95%
| confidence level (the 95/95 DNB criterion) that the
f hot fuel rod in the core does not experience a UNB
| condition (Ref. 1).
|

(continued)

BWOG STS B 3.2-2 04/29/92 11:09am
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Regulating Rod Insertion Limits
B 3.2.1

BASES

APPLICABLE ¢. During an ejected rod accident, the fission enersy
SAFETY ANALYSES input to the tuel must not exceed 280 cal/gm (Ref, 3).
(continued)

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. 1?.
Fuel cladding damage does not occur when ithe core is
operated outside the conditions of these LCOs during norma)
operation, However, fuel cladding damage results if an
accident occurs with the simuitaneous vielation of one or
more of the LCOs limiting the regulating rod position, the
APSR position, the AXIAL POWER IMBALANCE, and ti -+ QPT. This
potential for fuel cladding damage exists because changes in
the power distribution can cause increased power peaking and
correspendingly increased loca! linear heat rates.

| The SDM requirement is met by limiting the regulating and

| safety rod insertion limits such that sufficient inserted

| reactivity is available in the rods to shut dewn the reactor
to hot zero power with a reactivity margin that assumes that
the maximum worth rod remains fully withdrawn upon trip
(Ref, 4). Operation at the SDM-based regulating rod
insertior Timit may also indicate that the maximum ejected
rod worth could be equal to the limiting value.

| Operation at the regulating rod insertion limits may cause
| the core power to approach the maximum linear heat
generation rate or peaking factor with the allowed QFPT
present.

[ The reguiating rod and safety rod insertion limits ensure
| that the safety analysis assumptions for SOM, ejected rod
worth, and power distribution peaking factors remain valid
(Refs. 3, 5, and 6).

The regulating rod insertion limits LCO satisfies
Criterion 2 of the NRC Policy Statement,

LCo The limits on CONTROL ROD sequence, including group overiap
and insertion positions as defined in the COLR, must be
maintained because they ensure that the resulting power
distribution is within the range of analyzed power

|

|

(continued)
BWOG STS B 3.2-} 04/29/92 11:09am
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Regulating Rod Insertion Limits
8 3.2.1

BASES

LCO distributions, anc that the SOM and ejected rod worth are
(continued) maintained.

The overlap betwcen regulating groups provides more uniform
rates of reactivity insertion and withdrawal and is imposed
to maintain acceptable power peaking during regulating rod
motion.

Error-adjusted maximum allowable setpoints for regulating
rod insertion are provided in the COLR, The setpoints are
derived by on adjustment of the measurement system-
independent 1imits given in the COLR to allow for THERMAL
POWER level uncertainty and rod position errors,

Actual alarm setpoints implemented in the unit may be more
rastrictive than the maximum allowable setpoint values in
providing additional conservatism between the actual alamm
setpoint and the measurement system-independent limit,

APPLICABILITY The regulating rod sequence, overlap, and physical insertion
limits shall be maintained with the reactor in MODES 1
and 2. These limits maintain the vaiidity of the assumed
power disiribution, ejected rod worth, SOM, and reactivity
rate 1nsertion assumptions used in the safety analyses.
Applicability in MODES 3, 4, and 5 is not required, because
neither the power distribution nor ejected rod worth
assumptions are exceeded in these MODES. SDM in MODES 3, 4,
and 5 is governed by LCO 3.1.1, "SHUTDOWN MARGIN (SOM)."

LCO 3.1.1, "SHUTDOWN MARGIN (SDM}," has been modified by a
Ncte that suspends the LCO requirement during the
performance of SR 3.1.4.2, which verifies the freeaom of the
rods to move. This SR requires the regulating rods to move
below the LCO limit, which normally violates the LCO.

ACTIONS The regulating rod insertion alarm setpoints provided in the
COLR are based on both the inifial conditions aswumed in the
accident analyses and on the SOM. Specifically, separate
insertion limits are specified to determine whether the unit
is operating in violation of the initial conditions (e.g.,
the range of power distributions] assumed in the accident
analyses or whether the unit is in violation of the SOM cov

(continued)
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Regulating Red Insertion Limits

B 3.2.1
BASES
ACTIONS ejected rod worth limits, Separate insertion limits are
(continued) provided because different Required Actions and Completion

Times apply, depending on which insertion limit has been
violated, The area between the boundaries of acceptable
operation and unacceptable operation, illustrated cn the
regulating rod insertion limit figures in the COLR, is the
restricted region. The actions required when operation
occurs in the restricted region are described under
Condition A, The actions required when operation occurs in
the unacceptable region are described under Condition C.

A.l

Operation with the regulating rods in the restricted region
shown on the regulating rod inserticn figures specified in
the COLR or with any group sequence or overlap outside the
limits specified in the COLR potentially violates the LOCA
linear heat rate limits (Fq(Z) )imits), or the loss-of-flow
accident DNB peaking limits (Fi. limits). The design
calculations assume no deviation in nominal overlap between
regulating rod banks., However, deviations ~“ 5% of the core
height above or below the nominal overlap m., be typical and
do not cause significant differences in core reactivity, in
power distribution, or in rod worth, relative to the design
calculations. The group sequence must be maintained because
design calculations assume the regulating rods withdraw and
insert in a predetermined order,

For verification that Fg(Z) and are within thoir limits,

SR 3.2.5.1 is performed using the Incore Detector System to
obtain a three-dimensional power distribution map.
verification that Fg(2) and Fj, are within their limits
ensures that operation with the regulating rods inserted
into the restricted region does not violate the ECCS or DNB
criteria (Ref, 7). The reguired Completion Time of 2 hours
is acceptable in that it allows the operator sufficient time
for obtaining a power distribution map and for verifying the
power peaking factors., Repcating SR 3.2.5.1 every 2 hours
is acceptable because it ensures that continued verification
of the power peaking factors is performed as core conditions
(primarily regulating rod insertion and induced xenon
redistribution) change.

Monitoring the power peaking factors Fy(Z) and fj, does not
provide verification that the reactivity insertion rate on

(continued)

BWOG STS
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Regulating Rod Insertion Limits
8 3.2.1

B e e e R s i

ACTIONS

A.1 (continued)

the rod trip or the ejected rod worth limit is maintained,
because worth is a reactivity parameter rather than a power
peaking parameter. However, if the COLR figures do not show
thae a rod insertion limit is ejected rod worth limited,
then the ejected rod worth is no more limitin? <han the
SOM-based rod insertion limit in the core design (Ref. 8).
Ejected rod worth limits are independently maintained by the
Required Actions of Conditions A and C.

A2

Indefinite operation with the re?ulating rods inserted in
the restricted region, or in violation of the group sequence
or overlap limits, is not prudent. Even if power peaking
monitoring per Required Action A.1 is continued, reactivity
limits may not be met and the abnormal regulating rod
insertion or group configuration may rause an adverse xenon
redistribution, may cause the limits on AXIAL POWER
IMBALANCE to be exceeded, or may adversel; affect the
long-term fuel depletion pattern. Therefore, power peaking
monitoring is «llowed for up to 24 hours after discovery of
failure to meet the requirements of this LCO. This reguired
Completion Time is reasonable based on the low probability
of an event occurring simultaneously with the limit out of
specificatien in this relatively short time period. In
addition, it precludes long-term depletion with abnormal
group insertions or configurations, thereby limiting the
potential for an adverse xenon redistribution,

8.1

1f the regulating rods cannot be restored within the
acceptable operating limits shown on the figures in the COLR
within the required Completion Time (i.e., Required

Action A.2 not met), then the limits can be restored by
reducing the THERMAL POWER to a value allowed by the
regulating rod insertior limits in the COLR. The required
Completion Time of 2 hours is sufficient to allow the
operator to complete the power reduction in an orderly
manner and without challenging the plant systems. Operation
for up to 2 hours more in the restricted region shown in the
COLR is acceptable, based on the low probability of an event

(continued)
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BASES

Regulating Rod Insertion Limits
B 3.2.1

ACTIONS

B.1 (continued)

occurring simultaneocusly with the limit out of specification
in this relatively short time period. In addition, it
precludes long-term depletion with abnormal group insertions
or configurations, and limits the potential for an adverse
xenon redistribution,

Lt

Operation in the unacceptable region shown on the figures in
the COLR corresponds to power operation with an SDM less
tkan the minimum required value or with the ejected rod
worth greater than the allowable value, The regulating rods
may be inserted too far to provide sufficient negative
reactivity insertion following a reactor trip and the
ejected rod wortli may exceed 1ts initial condition limit.
Therefore, the R(CS boron concentration must be increased to
restore the regulating rod insertion to a value that
preserves the SDM and ejected rod worth limits, The RCS
boration must occur as described in Section B 3.1.1. The
required Completion Time of 15 minutes to initiate boration
is reasonable, based on iimitin? the potential xenon
redistribution, the low probability of an accident occurring
in this relatively short time period, and the number of
steps required to complete this Action. This period allows
the operator sufficient time for aligring the required
valves and for starting the boric acid pumps. Boration
continues until the re?ulating rod group positions are
restored to at least within the restricted operational
region, which restores the minimum SOM capability and
reduces the potential ejected rod worth to within its jimit.

€.2.1

The required Completion Time of 2 nours from initial
discovery of a regulating rod group in the unacceptable
region until its restoration to within the restricted
operating region shown on the figures in the COLR allows
sufficient time for borated water to enter the RCS from the
chemical addition and makeup systems, thereby allowing the
regulating rods to be withdrawn to the restricted region.
Operation in the restricted region for up to an additiona)
2 hours is reasonable, based on limiting the potential for

(continued)
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BASES

Regulating Rod Insertion Limits
g 3.2.1

ACTIONS

€.2.1 (continued)

an adverse xenon redistribution, the low probability of an
accident occurring in this relativel{ short time period, and
the number of steps required to complete this Action.

In the event that the regulating rod position indication
system is found to be inoperable, the affected regulating
rods are considered to be not within limits, and Required
Action C.2 and LCO 3.1.4, "CONTROL ROD Group Alignment
Limits," apply.

€.2.2

The SOM and ejectad rod worth 1imit can also be restored by
reducing the THERMAL POWER to a value allowed by the
regulating rod ins~rtion limits in the COLR. The required
completion Time o _ Sours is sufficient to allow the
operator to compiete the power reduction in a orderly
manner and without challenging the plant systems. Operation
for up to 2 hours more in the restricted re?ion shown in the
COLR is acceptable, based on the low probability of an event
occurring simultaneously with the linit out of specificetion
in this relatively short time period. In addition, it
precludes long-term depletion with abnormal greup insertions
or configurations, and limits the potential for an adverse
xenon redistiribution.

0.1

If the re~ulating rods cannot be restored to within the
acceptable operating limits for the original THERMAL POWER,
or if the power reduction cannot be completed within the
required Comnletion Time, then the reactor is placed in
MODE 3, in which thitz LCO does not apply. This Action
ensures that the reactor does not continue operating in
violation of the peaking limits, the ejected rod worth, the
reactivity insertion rate assumed as initial conditions in
the accident analyses, or the required minimum SDOM assumed
in the accident analyses. The required Completion Time of
6 hours is reasonable, based on operating experience
regarding the amount of time required to reach MODE 3 from
RTP without challenging plant systems.

BWOG STS

(continued)
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Regulating Pod Insertion Limits
B 3.2.1

BASES (continued)

SURVEILLANCE SR_3.2.1.1
REQUIREMENTS

This Surveillance ensures that the sequence and overlap
limits are not violated. A Surveillance Freguency of

12 hours or 4 hours, depending on whether the CONTROL ROD
drive sequence alarm is OPERABLE »r not, is acceptable
because little rod motion occurs in 4 hours due to fue!
burnup and the probability of a dev.ation occurring
simultaneously with an incperable sequence monitor in this
relatively short time frame is low., Aiso, the Frequency
takes into account other information available to the
operator in the control room who moritors the status of the
regulating rods.

| R_3.2.1.2

With an OPERABLE regulating rod insertion limit alarm,
verification of the regulating rod insertion limits as
specified in the COLR at a Frequency of 12 hours is
sufficient to ensure the OPERABILITY of the regulating rod
insertion limit alarm ard to detect regu]atin? rod banks
that may be approaching the group insertion limits, because
Jittle rod motion due to fuel burnup occurs in 12 hours, If
| the insertion limit alarm becomes inoperable, verification
? of the regulating rod group position it a Frequency of
4 hours is sufficient to detect whether the regulating rod
groups ma{ be approaching or exceedin? their group insertion
imits, although mere frequent surveillance is prudent if
| the regulating rod insertion limit alarm is not OPERABLE.
Also, the Frequency takes into account other information
available in the cortrol room to the nperator who monitors
the status of the regulating rods.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10 and GDC 26.
10 CFR 50.46.

FSAR, Section [ ].

. FSAR, Section [ ].

wm s W

FSAR, section [ ].

(continued)
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APSR Insertion Limits
B 3.2.2

B 3.2 POWER DIST...BUTION LIMITS
B 3.2.2 AXIAL POWER SHAPING ROD (APSR) Insertion Limits

BACKGROUND The insertion limits of the APSRs are initial condition
assumptions in all safety analyses that are affected by core
power distributions. The applicable criterion for these
power distribution design requirements are 10 CFR 50,
Appendix A, GDC 10, "Reactor Design’ (Ref. 1), and 10 CFR

0

Part 50.46, “"Acceptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Plants" (Ref. 2).

Limits on APSR insertion have been established, and all APSR
positions are monitored and controlled during power
operation to ensure that the power distribution defined by
the design power peaking limits is maintained.

The power density at any point in the core must be limited
to maintain specified acceptable fuel design limits,
including limits that meet the "‘eria specified in
Reference 2. Together, LCO 3. Regulating Rod Insertion
Limits," LCO 3.2.2, "AXIAL POWER 'NG ROD ?APSR)
Insertion Limits," LCO 3.2.3, "AX. OWER IMBALANCE
Operating Limits," and LCO 3.2.4, "QUADRANT POWER TILT
(QPT)," provide limits on control component operation and on
monitored process variables to ensure that the core operates
within the F.(Z) and 7i4 limits in the COLR. Operation
within the F.(2) limits given in the COLR prevents power
peaks that exceed the loss-of-coolant accident (LOCA) limits
derived from the analysis of the Emer?ency Core Cooling
System (ECCS). Operation within the fay limits given in the
COLR prevents departure from nucleate boiling (DNB) during a
loss-of-forced-reactor- coolant-flow accident. The APSRs
are not required for reactivity insertion rate on trip or
SDM and, therefore, they do not trip upon a reactor trip.

Operation within the subj2ct LCO limits wil! ~revent fue)
cladding failures that would breach the primary fission
product barrier and release fission products to the reactor
coolant in the event of a LOCA, loss-of-flow accident,
ejected rod accident, or other postulated accident requiring
termination by a Reactor Protection System (RPS) trip
function.

(continued)
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BASES (continued)

APSR Insertion Limits
B 3.2.2

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
normal operation (Condition 1) or anticipated operational
nccurrences (Condition 2). Acceptance criteria for the
safety and regulating rod insertion, APSKk position, AXIAL
POWER IMBALANCE, and QPT LCOs preclude core power
distri?utions that violate the following fuel design
criteria:

a. During a large-break L(CA, the peak cladding
temperature must not <xceed 2200°F (Ref. 2);

b, During a loss-of-forced-reactor-coolant-flow accident,
the-e must be at least 95% probability at the 95%
confidence level (the 95/95 DNB criterion) that the
hot fuel red in the core does not experience a DNB
conditio.;

€. During an ejected rod accident, the fission energy
input to the fuel must not exceed 280 cal/gm (Ref. 3);
and

d. CCNTROL RODS must be capable of shuttina down the
reactor with a minimum required SDM with the highest
worth CONTROL ROD stuck fully withdrawn (GDC 26,
Ref. 1).

Fuel cladding damage does not occur when the core is
operated outside these LCOs during normal operation,
However, fuel cladding dama?e could result should an
accident occur simulianeously with violation of one or more
of these LCOs. This potential for fuel cladding damage
exists because changes in the power distribution can cause
increased power peaking and corresponding increased local
linear heat rates.

Operation at the APSR insertion Limits may approach the
maximum allowable inear heat generation rate or peaking
factor with _he - " wed QPT present,

The APSR insert’ iimits satisfy Criterion 2 of the NRC
Policy Statement.

LCo The 1imits on APSR physical insertion as defined in the COLR
must be mairtained because they serve the function of

{continued)
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BASES

APSR Insertion Limits
B 3.2.2

0
{continued)

controlling the power distribution within an acceptable
range.

Error-adjusted maximum allowable setpoints for APSR
insertion are provided in the COLR, The setpoints are
derived by udiustment of the measurement system-independent
limits given in the COLR to allow for THERMAL POWER level
uncerta’ 2d rod position errors.

Actual alarm setpoints implemented in the unit may be more
restrictive than the maximum a'lowable setpoint values to
allow for additiona) conservatism between the actual alarm
setpoints and the measurement sysiem-independent limits.

APPLICABILITY

The . PSR physical insertion limits shal) be maintained with
the reactor in MODES 1 and 2. These limits maintain the
power distribution within the range assumed in the accident
analyses, In MODE 1, the limits on APSR insertion tpecified
by this LCO maintain the axial fuel burnup design conditions
assumed in the reload safety evaluation analysis. The fue)
cycle des ! gn assumes APSR withdrawal at the effective full
power day (EFPD) burnup window specified in the COLR, Prior
to this window, the APSRs cannot be maintained fully
withdrawn in steady-state operatior, After this windo«, the
APSRS are not allowed to be reinserted for the remainder of
the fuel cycle, 1In MODE 2, & :1icability is required
because K,.. 2 0,99, Applicability in MODES 3, 4, and 6 is
not required, because the power distribution assumptions in
the accident analyses would not be exceeded in these MODES.

ACTIONS

BWOG STS

For steady-state pcwer operation, & normal position for APSR
insertion is speci’‘ed in the station operating procedures.
The APSRs may be positi-ned as necessary for transient AXIAL
POWER IMBALANCE contr-1 until the fuel cycle design requires
them to de fully wividrawr, (Not all fuel cycles may
incorporate APSR withdrawal.) APSR position limit, are not
imposed for qray APSRs, with two exceptions, 1f the fue!l
tycle desi?n incorporates an APSR withdrawal (usuvally near
end of cycle (EOC)?. the APSRs may not be maintained in the
fully withdrawn position prior to the fuel cycle burnup for
th: APSR withdrawal. 1f this occurs, the APSRs must be
restored to their normal inserted position. Conversely,

(continued}
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APSR Insertion Limits
B 3.2.2

ACT10MS
(continued)

e ) b 5 s = e

BWOG STS

after the vuel cycle burnup for the APSR withdrawal occurs,
the APSRs may not be reinserted for the remainder of the
fuel cycle. These restrictions apply to ensure the axial
burnup distribution that accumulates in the fuel will be
consistent with the expected (as designed) distribution.

Al

For verification that the core parameters F.(2) and Fiy are
within their Timits, SR 3.2.5.1 is performed using the
Incore Detector System to obtain a three-dimensional power
distribution map. Successful verification that F (Z) and
Fix are within their 1imits ensures that operation with the
APSR: inserted or withdrawn in violation of the times
specified in the COLR do not violate either the ECCS or DNB
criteria (Ref, 4). The required Completion Time of 2 hours
is reasonable to allow the operator to obtain a power
distribution map and to verify the power peaking factors,
Repeating SR 3.2.5.1 every 2 iours is reasonable to ensure
that continued verification of the power peaking factors is
obtained as core conditions (primarily the regulating rod
insertion and induced xenon redistribution) change.

In the event that the APSR position indication system is
found to be inoperable. the APSR is considered to be not
within limits and Required Actions A.l ar. A.2, and

LCO 3.1.4, "CONTROL ROD Group Alignment Limits," apply.

A2

Indefinite operation with the APSRs inserted or withdrawn in
violation of the times specified in the COLR is not prudent.
Even if power peaking monitoring per Required Action A.1 is
continued, the abnormal APSR insertion or withdrawal may
cause an adverse xenon redistribution, may cause the limits
on AXTAL POWER IMBALANCE to be exceeded, or may affect the
lon?-term fuel depletion pattern. Therefore, power peaking
monitoring 1s allowed for up to 24 hours, This required
Completion Time is reasonable based on the low probability
of an event otcurring simultaneously with the APSR limit out
of specification In addition, it precludes lorg-term
depletion with the APSRs in positions that have not been
analyzed, thereby limiting the potential for an adverse
xenon redistribution, This time limit also ensures that the

(continued)
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APSR Insertion Limits
B 3.2.2

ACTIONS

A.2 (continued)

intended burnup distribution is maintained, and allows the
operator sufficient time to reposition the APSRs to correct
thefr positions.

Because the APSRs are not operated by the automatic control
sKstem, manual action by the operator is required to restore
the APSRs to the positions specified in the COLR,

B.1

If the APSRs cannot be restored to their intended positions
within the reguired Completion Time of 24 hours, the reactor
must be placed in MODE 3, in which this LCO does not apply.
This Action ensures that the fuel - es not continue to ge
depleted in an unintended burnup distribution, The required
Completion Time of 6 hours is reasonable, based on operating
experience regarding the time required to reach MODE 3 from
RTP in an orderly manner and without challenging plant
systems,

SURVEILLANCE
REQUIREMENTS

sR_3.2.2.1

Fuel cycle designs that allow APSR withdrawal near £0C do
not permit reinsertion of AF3Rs after the time of
withdrawal. When the plant computer is OPERABLE, the
operator will receive a computer alarm if the APSRs insert
after that time in core 1ife when the APSR withdrawa)
occurs, Verification that the APSRs are within their
insertion 1imits at a 12-hour Frequency is sufficient to
ensure that the APSR insertion limits are preserved and the
computer alarm remains OPERABLE. The 12-hour Fregquency
required for porforming this verification is sufficient
because APS®s are positioned b{ manual control and are
normally moved infrequently, The probability of a deviatien
occurring simultaneousl{ with an inoperable computer alarm
is Tow in this relatively short time frame. Also, the
Frequency takes into account other information available in
the control room to the operator who monitors the axial
power distribution in the reactor core.

| BWOG STS

(continued)
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APSR Insertion Limits |
B 3-2.? '

BASES (continued)

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10 and GDC 26.
2 10 CFR 50.46.
3.  FSAR, Chapter [ ].
4 FSAR, Chapter [ ].
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AXTAL POWER IMBALANCE Operating Limits
B3.23

B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.3 AXIAL POWER IMBALANCE Operating Limits

BASES

|

|
BACKGROUND This LCO 1s required to limit the core power distribution
based on accident initial condition criteria.

The power density at any point in the core must be limited
to maintain specified acceptable fuel design limits,
includins limits that satisfy the criteria specified in

10 CFR 50,46 (Ref. 1). This LCO provides limits on AXIAL
POWER IMBALANCE to ensure that the core operates within the
F.(2) and iy 1imits given in the COLR., Operation within
the F.(2) limits given in the COLR prevents power peaks that
exceeslthe loss-of-coolant accident (LOCA) limits derived
from the analysis of the Emergency Core Cooling System
(ECCS). Operation within the Fiy 1imits given in the COLR
prevents departure from nucleate boiling (DNB) during a
loss-of-forced-reactor- coolant-flow accident,

This LCO is required to limit fuel ¢l dding failures that
breach tie primary fission product barrier and release
fission products into the reactor coolant in the event of a
LOCA, loss-of-forced-reactor-coolant-flow accident, cr other
postulated accident requiring termination by a Reactor
Protection System (RPS) tri$ function. This LCO limits the
amount of damage to the fuel cladding during an accident by
maintaining the validity of the assumptions in the safety
analyses related to the initial power distribution and
reactivity,

Fuel cladding failure during a gostulatcd LOCA is limited by
restricting the maximum linear heat generation rate so that
the peak cladding temperature does not exceed 2200°F

(Ref. 2). Peak cladding temperatures greater than 2200°F
cause severe cladding failure by oxidation due to a
Zircaloy-water reaction,

Proximit{ to the DNB condition is expressed by the departure

| from nucleate boiling ratio (DNSR), defined as the ratic of

| the cladding surface heat ‘lux required to cause DNB to the
actual ciadding surface heat flux., The minimum ONBR va)ue

| ¢uring both nermal operation and anticipated transients is

| limited to the DNBR correlation limit for the particular
fuel design in use and is accepted as an appropriate margin

(continued)
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AXJAL POWER IMBALANCE Operating Limits
B 3.2.3

: BASES

BACKGROUND to DNB. The DNB correlation limit ensures that there is at
(continued) least 95% probability at the 95% confidence leve)l (the 95/95
DNB criterion) that the hot fuel rod in the core does not
experience DNB,

J

The measurement system-independent 1imits on AXIAL POWER |
IMBALANCE are determined directly by the reload safety

evaluation analysis without adjustment for measurement

system error and uncertainty, Operation beyond these limits

tould invalidate the assumptions used in the accident

analyses regarding the core power distribution, The

error-adjusted maximum allowable alarm setpoints

(measurement system-dependent limits) for AXJAL POWER

IMBALANCE are specified in the COLR.

| APP) 1CABLE The fuel cladding must not sustain damage as a result of
SAF Y ANALYSES normal operation (Condition 1) and anticipated operational

occurrences (Condition 2). The LCOs based on power
distribution, LCO 3.2.1, “Regulating Rod Insertion Limits,*
Lc0 3.2.2, "AXJAL POWER SHAPING ROD (APSR) Insertion
Limits," LCO 3.2.3, "AX]AL POWER IMBALANCE Operatin?
Limits," and LCO 3.2.4, "QUADRANY POWER TILT (QPT),"
preclude core power distributions that would violate the

| following fuel design criteria:

a. During a large-break LOCA, peak cladding temperature
must riot exceed 2200°F (Ref. 1);

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

i The regulating rod ﬁositions. the AXIAL POWER SHAPING ROD

| (APSR) positions, the AXIAL POWER IMBALANCE, and the

| QUADRANT POWER TILT (QPT) are process variables that
characterize and control the three-dimensional power
distribution of the reactor core.

operated outside this LCO durin? normal operation. However,
fuel cladding damage could result should an accident occur
with simultaneous violation of one or more of the LCOs

(continued)
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Fuel cladding damage does not occur when the core is
|
|
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AXTAL POWER IMBALANCE Operating Limits

B 13.2.3 (
|
BASES
APPLICABLE governin? the four process varichles cited above. This !
SAFETY ANALYSES  potential for fuel cladding damage exists because changes in |
(continued) the power distribution can cause increased power peaking and

corresponding increased local linear heat rates (LMRs),

The regulating rod insertion, the APSR positions, the AXJAL
POWER IMBALANCE, and the QPT are monitored and controlled
during power operation to ensure that the power distribution
is within the bounds set by the safety analgses. The axial
power distribution is maintained primari’y by the AXIAL
POWER IMBALANCE and the APSR position limits; and the rudial
power distribution is maintained primarily by the QP1
limits. The re?ulating rod insertion limits affect both the
radial and axial po 2r distributions,

The dependence of the core power distribution on burnup,
regulating rod insertion, APSR position, and spatial xenon
distribution is taken into account when the reload safety
evaluaticn analysis is performed.

Operation at the AXJAL POWER IMBALANCE 1imit must be
interpreted as operating the core at the maximum allowable
F.(2) or Fiy peaking factors assumed as initial conditions
tor the accident analyses with the allowed QPT presen:,

AXTAL POWER IMBALANCE satisfies Criterion 2 of the NRC
Policy Statement,

LCO The power distribution LCO limits have been estab)ished

besed on correlations between power peaking and easily

! measurcd process variables: regulating rod gosition. APSR

| position, AXIAL POWER IMBALANCE, and QPT. The AxiAL POWER

| IMBALANCE envelope contained in the COLR represents the
measurement system-independent limits at which the core
power distribution would either exceed the LOCA LHR limits
or cause a reduction in the DNBR below the Safety Limit
during the loss-uf-flow accident with the allowable QPT
present and with the APSR positions consistent with the
limitations on APSR withdrawal determined by the fuel cycle
design and specified by LCO 3.2.2, "AXIA. POWER SHAPING ROD
(APSR) Insertion Limits.®

il
Operation beyond the power distributiv.-based LCO Yimits for
the correspunding allowable THERMAL POWER and simultaneous

(continued)
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AXIAL POWER IMBALANCE Operating Limits
B 3.2.3

Lco
(continued)

occurrence of either the LOCA or loss-of-forced-reactor-
coolant-flow accident has an acceptably low probability,
Therefore, 1f the LCO 1imits are violated, a short time is
allowed for corrective action before a significant power
reduction is required.

The AXTAL POWER IMBALANCE maximum allowable setpoints

(measurement system-dependent 1imits) applica™le for the

full Incore Detector System, the Minimum Incore Detector

ggs;em. and the Excore Detector System are provided in the
LR,

Actual alarm setpoints implemented in the unit may be more
restrictive than the maximum allowable setpoint va ues to
provide additional conservatism betwe2n *he actua. alarm
setpoints and the measurement system-independent limit,

APPLICABILITY

In MODE 1, the limits on AXIAL POWER IMBALANCE must be
mairtained when THERMAL POWER is » 40% RTP to prevent the
core power distribution from exceeding the LOCA and
loss-of-flow assumptions used in the accident analyses,
Applicability of these limits at < 40% RTP in MODE ] is nat
required, This operation is acceptable because the
combination of AXIAL POWER IMBALANCE with the maximum
allowable THERMAL POWER level will not result in LMRs

su: iciently large to violate the fuel design limits, In
MODES 2, 3, 4, 5, and 6, this LCO is not applicable because
the reactor is not generating sufficient THERMAL POWER to
produce fue)l damage.

'n MODE 1, it may be necessary to suspend the AXIAL POWER
IMBALANCE Timits during PHVSI%S TESTS per LCO 3.1.8,
"PHYSICS TESTS Exceptions—MODE 1." Suspension of these
limits is permissible because the reactor protection
criteria are maintained by the remaining LCOs governing the
three-dimensional power distribution and by the
Surveillances required by LCO 3.1.8.

ACTIONS

! BWOG STS

-

Al

The AXIAL POWER IMBALANCE operating limits that maintyin the
validity of the assumptions regarding the power

(continued)
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AXIAL POWER IMBALANCE Operating Limits
8 3.2.3

SURVETLLANCE
REQUIREMENTS
(continued)

—

one-half of their output to esch quadrant; detectors in the
center assembly are assumed to contribute one-quarter of
their output to each quadrant. For AXIAL POWER IMBALANCE
measurements using the Incore Detector System, the Minimum
Incore Detector System consists of OPERABLE detectors
configured as fol{ows:

a. Nine detectors shall be arranged such that there are
three detectors in each of three strings and there are
three detectors lying in the same axia Ylane. with
one qlanc at the core midplane and one plane in each
axial core half;

b, The axial planes in each core half shall be
symmetricel about the core midplane; and

€. The detector strings shall not have radial symmetry,

Figure B 3.2.3-1 (Minimum Incore Detector System for AXIAL
POWER TMBALANCE Measurement) depicts an example of this
configuration. This arrangement is chosen to reduce the
uncertainty in the measurement of the AXIAL POWER IMBALANCE
by the Minimum Incore Detector System, For example, the
requirement for placing one detector of each of the three
strings at the core midplane puts three detectors in the
central region of the core where the neutron flux tends to
be higher. It also helps prevent measuring an AXIAL POWCR
IMBALANCE that is excessively large when the reactor is
operating at low THERMAL POWER levels., The third
requirement for placement of detectors (i.e., radial
asymmetry) reduces uncertainty by measuring the neutron flux
at core locations that are not radially symmetric.

aR_3.2.3.1

I1f the plant computer becomes inoperable, then the Excore
System or Minimum Incore Detector System may be used to
monitor the AXIAL POWER IMBALANCE. Although these systems
do not provide a direct calculation and display of the AXIAL
POWER IMBALANCE, a 1-hour Frequency provides reasonable time
between calculations for detecting an{ trends in the AXIAL
POWER IMBALANCE that may exceed its alarm setpoint and for
undertaking corrective action.

(continued)
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AXIAL POWER IMBALANCE Operating L;n;t;
. - 2 -

SR_3.2.3.1 (continued)

When the Full Incore Detector System is OPERABLE, the
operator receives an alarm if the AXIAL POWER IMBALANCE
increases to its alarm seipoint. When the AXIAL POWER
IMBALANCE is less ther the alarm setpoint, verification of
the AXIAL POWER IMBALANCE indication every 12 hours ensures
that the AXIAL POWER IMBALANCE limits are not violated and
verifies that the alarm system is OPERABLE. This
Surveillance Frequencg is acceptable because the mechanisms
that can cause AXIAL POWER IMBALANCE, such as xenon
redistribution or CONTROL ROD drive mechanism malfunctions
that cause slow AXIAL POWER IMBALANCE increases, can be
discovered by the operator before the specified limits are

< p

1. 10 CFR 50.46.

FSAR, Chapter [16].
FSAR, Chapter [15].
4. FSAR, Chapter [185].
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BASES
SURVEILLANCE
REQUIREMENTS
violated.
REFERENCES
2,
3.
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B 3.2.4

B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.4 QUADRANT POWER TILT (QpT)

BASES

BACKGROUND

This LCO is required to Timit the core power distribution
based on accident initial condition criteria.

The power density at any point in the core must “e limited
to maintain specified acceptable fuel design limits,
1nc1udin8 limits that prescrve the criteria sgecified in

10 CFR 50.46 (Ref. 1). Together, LCO 3.2.1, “Re ulating Rod

Insertion Limits,” (CO 3,2.2, "AXJAL POWER SHAPING ROD

(APSR) Insertion Limits,* LCO 3.2.3, "AXIAL POWER IMBALANCE

Operating Limits,* and LCO 3.2.4, "QUADRANT POWER TILT

(QPT),* provide limits on controi component operation and on

monitored process variables to ensure that the core operaies

within the Fo(2) and Fi, limits given in the COLR.

Operation within the Fg(Z) limits given in the COLR prevents
ower ,eaks that exceed the loss-of-coolant accident {(LOCA)
imit: derived by Emergency Core Cooling Systems (ECCS)

analysis, Operation within the F% 1limits given in the COLR

prevents departure from nucleate ﬁoiling (ONB) during a

loss-of-forced-reactor-coolant-flow accident,

This LCO is required to limit fue) cladding failures that
breach the primary fission .roduct barrier and release
fission products to the reactor covlant in the event of a
LOCA, loss-of-forced-reactor-coolant-flow, or other accident
requiring termination by a Reactor Protection System (RPS)
trip function. This LCO Timits the amount of damage to the
fuel cladding during an accident by maintaining the validity
of the assumptions used in the safety analysis related to
the initial power distribution and reactivity,

Fuel cladding failure during a Rostulated LOCA is limited by
restricting the maximum linear heat generation rate (LMGR)
so that the peak cladding temperature does not exceed 2200°F
(Ref. 2). Peak cladding temperatures greater thas 2200°F
cause severe cladding failure by oxidation due to a
7ircaloy-water reaction.

Proximity to the DNB condition is expressed by the departure
from nucleate boiling ratio (DNBR), defined as the ratio of
the cladding surface heat flux required to cause DNB to the
actual cladding surface heat flux. The minimum ONBR value

(continued)
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BASES
LCO The maximum allowable setpoints for steady-state, transient,
(continued) and maximum limits for QPT applicable for the full

symmetrical Incore Detector System, Minimum Incore Detector
System, and Excore Detector System are provided; the
setpoints are given in the COLR, The setpoints for the
three systems are derived by adjustment of the measurement
system-independent QPT limits given in the COLR to allow for
system observability and instrumentation errors,

Actual alarm setpoints implemented in the plant may be more
restrictive than the maximum allowable setpoint values to
allow for additiona) conservatism between the actual alarmm
setpoint and the measurement system-independent limit,

It is desirable for an operator to retain the ability to
operate the reactor when a QPT exists. In certain
instances, operation of the reactor with a QPT may be
helpful or necessary to discover the cause of the QPT. The
combination of power level restriction with QPT in each
Required Action statement restricts the local LMR to a safe
level, allowing movement through ! e specified applicability
conditions in the exception to Specification 3.0.3.

APFLICABILITY

- P

In MODE 1, the V1imits on QPT must be maintained when THERMAL
POWER is greater than 20% RTP to prevent the core power
distribution from cxceeﬂin? the design limits, The minimum
power level of 20% RTP is large enough to obtain meaningful
QPT indications without compromising safety. Operation at
or below 20% RTP with QPT up to 20% is acceptable because
the resulting maximum LMP is not high enough to cause
violation of the LOCA LHR limit (Fq{&) I!mit? or the initial
condition DNB allowable peaking Vimit (F*, 'imit) during
accidents initiated from this power level.
In MODE 2, the combination of QPT with maximum allowable
THERMAL POWER level does not result in LHRs sufficiently
large to viola.e the fuel design limits, and therefore,
applicability in this mode is not required. Although not
specifically addressed in the LCO, QPTs greater than 20% in
MODE ) with THERMAL POWER less than 20% RTP are allowed for
Ye same reason,

(continued)
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BASES

APPLICABILITY
(continued)

In MODES 3, 4, 6, and 6, this LCO is not nsplicablc. because
the reactor is not generating THERMAL POWER and QPT 1is
fndeterminate.

in MODE 1, it na{ be necessary to suspend the QPT limits
during PHYSICS TESTS per LCO 3.1.8, *PHYSICS TESTS
Exceptions ~MODE 1.* Suspension o‘ these limits is
permissibla because the reactor protection criteria are
maintained by the remaining LCOs 'overning the
three-dimensional power distribution and by the
Surveillances required by LCO 3.1.8

- —

ACTIONS

P —— — e S A B D St

BWOG STS

A.ld

The steady-state limit specified in the COLR provides an
allowance for QPT that may occur during normal operation, A
?eakin? increase to accommodate QPTs up to the steady-state
imit is allowed by the regulating rod insertion limits of
LCO 3.2.1 and the AXIAL POWER IMBALANCE limits of LCO 3.2.3.

Operation with QPT greater than the steady-state )imit
specified in the COLR potentially violates the LOCA LHR
limits (Fo(Z) Vimits), or loss-of-flow accident DNB peaking
limits (Fs, limits), or both, For verification that Fy(2)
and Fi. are within their specified limits, SR 3.1.5.2 is
performed using the Incore Detector System to obtain a
three-dimentional power distribution map. Verifi ation that
F.(2) and F*, are within their limits ensures that oreration
uith QPT feater than the steady-state limit does not
violate the ECCS or 95/95 DNB criteria, The required
Completion Time of once per 2 hours is a reasonable amount
of time to allow the operator to obtain a power distribution
map and to verify the power peaking factors. Repeating

SR 3.2.5.1 every 2 hours 1s a reasonable Frequency at which
to ensure that continued verification of the power peaking
factors is obtained as core conditions that influence QPT
change,

A.l.2.1
The safety analysis has shown that a conservative corrective

action is to reduce THERMAL PCWER by 2% RTP or more from the
allowable THERMAL POWER for each 1% of QPT in excess of the

(continued)
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ACTIONS

A2 (continued)

than the steady-state limit is a reasonable time for
fnvesiigution and corrective measures,

g

If QPT exceeds the transient limit but i{s equal to or less
than the maximum 1imit due to a misalignaa CONTROL ROD or
APSR, then power operation is allowed to continue if the
THERMAL POWER is reduced 2% RTP or more from the allowable
THERMAL POWER for each 1% of QPT in excess of the
steady-state 1imit, Thus, the transient 1imit is the upper
bound within which the 2% for 1% power reduction rule may be
applied, but only for QPTs caused by CONTROL ROD or APSR
misalignment. The required “ompletion Time of 30 minutes
ensures that the operator completes the THERMAL POWER
reduction before significant xenon redistribution occurs.

B.2

when & misaligned CONTROL ROD or APSR occurs, a local xenon
redistribution may occur., The required Compietion Time of
2 hours allows the operator sufficient time to relatch or
realign & CONTROL ROD or APSR, but is short enough to limit
xenon redistribution so that large increases in the local
LHR do not occur due to xenon redistribution resulting from
the QPT,

.1

1f the Required Action and associated Completion Times of
Cordition A or B are not met, a further power reduction is
required, Power reduction to < 60% RTP provides
conservative protection from increased peaking due to xenon
redistribution. The required Completios Time of 2 hours is
rcasonable to allow the operator to reduce THERMAL POWER to
< 60% of allowable THERMAL POWER without challenging plant
systems.

(continued)
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BASES

ACTIONS

£.1 (continued)

continue in power operation with significant QPT. Either
the power level has not been reduced to c.mply with the
Required Action or the nuclear overpower trip setpoint has
not been reduced within the required Comcletlon Time, To

reclude risk of fuel damage in any of these conditions,
HERMAL POWER is reduced further. Specification 3.0.3
noruall‘ requires a shutdown to MODE 3. However, operation
at 20% RTP allows the operator to investigate the cause of
the QPY and to ccrrect it., Local LMRs with a larze QPT do
not violate the fuel design Timits at or below 20% RTP, The
required Completion Time of 2 hours is acceptable based on
limiting the potential increase in local LMKs that could
occur due to xenon redistribution with the QPT out of
specification,

£l

The maximum limit of 20% QPT is set as the upper bound
within which power reduction to 60% of allowable THERMAL
POWER or power reduction of 2% for 1% (for misaligned
CONTROL RODS enly) applies [Ref, 4],

The maximum Yimit of 20% QPT is consistent with allowing
power cperation up to 60% of allowable THERMAL POWER when
QPT setpoints are exceeded. QPT in excess of the maximum
1imit can be an indication of a severe power distribution
anomaly, and a power reduction to at most 20% RTP ensuves
local LHGRs do not exceed allowable limits while the cause
is being determined and corrected.

The required Completion Time of 2 hours is reasonable to
allow the operetor to reduce THERMAL POWER to s 20% RTP
without challenging plant systems,

SURVETLLANCE
REQUIREMENY 5

QPT can te wenitored by both the incore and excore detector
systams, The QPT setpoints are derived from their
corresponding measurement system-independent limits by
adjustment for system of “ervability errors and
instromentation errors. Although they may be based on the
same measurement system-independent limit, the setpoints for
the different systems are not identical because of

{continued)
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SURVEILLANCE
UIREMENTS
continued)

differences in the errors applicable for these systems, Ffor
QPT measurements using the Incor- Detector System, the
Minimum Incore Detector System con.ists of OPERABLE
detectors configured as follows:

a. Two sets of four detectors shall lie in each core
half., Cach set of detectors shall lie in the same
axial plane. The two sets in the same core half may
1ie in the same axial plane,

b. Detectors in the same plane thall have quarter-core
radial symmetry,

Figure B 3.2.4-2 (Minimum Incore Detector System for QPT
Measurement) depicts an example of this configuration, The
symmetric incore system for QPT uses the Incore Detector
System as described above and is configured such that at
least 75% of the detectors in each core quadrant are
OPERABLE.

SR._3.2.4.1

Should the plant computer become inoperable, then the Excore
System or Minimum Incore Detector System may be used to
monitor the QPT. Because these systems do not provide a
direct calculation and display of the QPT, performing the
calculations at a 12-hour Frequency is sufficient to follow
any changes in the QPT that may approach the setpoint
because with the exception of CONTROL ROD-related effects
detected by other systems, QPT changes are slow. This
Frequency also provides operators sufficient time to
undertake corrective actions if QPT approaches the
setpoints.

When the full symmetrical Incore Detector System is in use,
the operator receives an alarm, if QPT increases to the
alarm setpoint. When QPT is less than the alarm setpoint,
checking the QPT indication every 7 days ensures that the
operator can determine whether the piant computer software
and Incore Detector System inputs for mus toring QPT are
yanctioning properly, and that =he monitoring and alarm
system remains OPERABLE. This procedure allows ‘he QPT
mechanisms, such as xencn redistribution, burnup gradients,
and CONTROL ROD drive mechanism malfunctions, which can
cause slow development of a QPT, to be detected. Operating

(continued)
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QPT
B 3.2.4

BASES (continued)

Radial Symmetry

S

In This Plane
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B3.2.4

BASES

SURVEILLANCE SR_3.2.4.1 (continued)

REQUIREMENTS
experience has confirmed *he acceptability of a Surveillance
Frequency of 7 days.

Following restoration of the QPT to within the stcadg-stato

. 1imit, operation at = S5% RTP may proceed provided the QPT
is determined to remain within the steady-state limit at the
increased THERM ( POWER level. In case QPT exceeds the
steady-state limit for more than 24 hours or exceeds the
transient 1imit (Condition A, B, or D), the potential for
xenon redistribution is greater, Therefore, the QPT is
monitored for 12 consecutive hourly intervais to determine
whether the period of any oscillation due to xenon
redistribution causes the QPT to exceed the steady-state
1imit again,

REFERENCES 1. 10 CFR 50,46,
2. FSAR, Section [ ).

3, ANS] N18.2-1973, American National Standards
Institute, August 6, 1973,

4,  BAW 10122A, May 1984,
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Power Peaking Factors
B 3.2.5

B 3.2 POWER DISTRIBUTICN LIMITS

B 3.2.5 Power Peaking Factors

BASES

BACKGROUND

PR ST SIS ey

The purpose of this MODE 1 LCO is to establish limits that
constrain the core power distribution within design limits
during normal operation tCondition 1) and during anticipated
operational occurrences (Condition 2) such that accident
initial condition protectisn criteria are preserved. The
accident initial condition criteria are preserved by
bounding operation at THERMAL POWER within specified
acceptable fuel design limits,

Fo(Z) is a specified acceptable fuel design limit that
greserves the initial conditions for the Emergency Core
oeling Systems (ECCS) analysis. Fq(2) is defined as the
maximum local fuel rod linear power density divided by tne
average fuel rod linear power densitg. assuming nominal fuel
gellet and rod dimensions. Because F.(Z) is a ratio of
ocal power gensities, it is related io total local power
density in a fuel rod. Operation within the F,(2) limits
given in the COLR prevents power peaking that would exceed
the loss-of-coolant accident (LOCA) Tinear heat rate (LHR)
limits derived from the analysis of the ECCS.

The Fi, limit is a specified acceptable fuel design limit
that preserves the initial conditions vor the 1imiting
loss-of-flow transient, F, is defined as the ratio of the
integral of linear power elong the fuel rod on which the
ninimum departure from nucleate boiling ratio (PNBR) occurs
to the Average integrated rod power. Because F, is a ratio
of integrated powers, it is related to the radial power
density in a fuel rod. Operation within the Fi, limits
iven in the COLR prevents departure from nucleate hoiling
?DNB) during a postulated
loss-of-forced-reactc ‘-coolant-flow accident,

Measurement of the ccre power peaking factors using the
Incore Detector System to obtain a three-dimensional power
distribution map provides direct confirmation that Fo(2) and
F*. are within their limits, and may be used to verify that
the power-peaking factors remain bounded when one or more
normal operating parameters exceed their limits,

BWOG STS
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BASES

Power Peaking Factors
B 3.2.5

APPLICABLE
SAFETY ANALYSES
(continued)

(such as treatment of the spacer grid effects) are
accommodated through use of peaking wugmentation factors in
the reload safety evaluation analysis.

gg(i) and F}, satisfy Criterion 2 of the NRC Policy
atement,

LCo

Inis LCO for the power peaking factors F (2) and F}, ensures
that the core operates within the bounds assumed for the
ECCS and thermal-hydraulis analyses. Verification that
Fo(2) and £}, are within the limits of this LCO as specified
i* the COLR allows continued operation at THERMAL POWER when
t.e Required Actions of LC0 3.1.4, "CONTROL ROD Group
Alignment Limits," LCO 3.2.1, *Regulating Rod Insertion
Limits," LCO 3.2.2, "AX]IAL POWER SHAPING ROD Inscrtion
Limits," LCO 3.2.3, "AX]AL POWER IMBALANCE Operating
Limits," and LCO 3,2.4, "QUADRANT POWER TILT," are #ntered.
Conservative THERMAL POWER reductions are required if the
limits o1 F (2) and F:, are exceeded,

Measurement uncertainties are app'ied when f,(Z) and F:, are
determined using the Incore Detector System, The
measurement uncertainties applied to the measured «alues of
F.(2) and F}, account for uncertainties in observability and
instrument ‘nring signal processing.

APPLICABILITY

A ——

In MODE 1, the limits on Fo(2) and F}, must be maintained in
order to prevent the core power distribution from exceed .t j
the 1imits assumed in the analyses of the LOCA and ! ss-of-
flow accidents, 1In MODES 2, 3, 4, 5, and 6, this LLC is not
applicable because the reactor has insufficient stored
energy in the fuel or energy being transferred to the
coolant to require a limit on the distribution of core
power,

ACTIONS

The operator must take care in interpreting the relationship
of the power peaking factors F.(Z) and F”, to their limits,
Limit values of F (;5 and F¥, in the COL"mey be expressed
in either LMR unit or in péiking units, Because F.(2) and

f:“ are power peaking factors, constant LHR is maintained as

(continued)
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Power Peaking Factors
B 3.2.5

ACTIONS

A.3 (continued)

based on the low probability of a 1imiting event occurring
simultaneously with £, (2) exceeding its limit. In addition,
it precludes long-term degletion with local LHRs higher than
the 1imiting values. and limits the potential for inducing
an adverse perturbation in the axial xenon distribution.

g.1

When Fy, is determined not to be within its accepiable limit
as detérmined by a three-dimensional power distribution map,
a THERMAL POWER reduction is taken to reduce the maximum LHR
in the core. The parameter RH by which THERMAL POWER is
decreased per 1% increase in F%, above the limit has been
verified to be conservative by design calculations, and is
defined in the COLR. The parameter RH is the inverse of the
increase in F', aliowed as THERMAL POWER decreases by

1% RTP, and i based on an analysis of the DNBR during the
limiting loss of forced reactor coolant flow transient from
various initial THERMAL {OWER lev .s. The required
Completion Time of 15 mirutes is reasonable for the operator
to take the actions nece.sary to reduce the unit power.

B.2

When a decrease in THERMAL POWER is required because F}, has
exceeded its limit, Required Action B.2 requires reduction
of the high flux trip se'point and the nuclear overpower
hased on RCS flow and AX.AL POWER IMBALANCE .rip setpoint.
The amount of reduction of these trip setpoints is governed
by the same factor (RH(%) for each 1% that F}, exceeds its
limit) that determines th: THERMAL POWER rediction. This
process maintains core protection by providing margin to the
trip setpoints at the reduced THERMAL POWER similar o that
at RTP, The parameter RH is specified in the COLR. The
required Comp?etion Time of 8 hours is reasonable based o
the Yow probability of an accident occurring in this short
time period required to compiete this action,

(continued)
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Power Peaking Factors
B 3.2

ACTIONS
(continued)

Continued operation with F', exreeding its limit is not
permitted, because the ini%ial conditions assumed in the
accident analyses are no longer valid. The required
Completion Time of 24 hours to restore FY, within its limit
at the reduced THERMAL POWER level is redsonable based on
the low probability of a limiting event occurring
simultaneously with F%, exceeding its limit. In addition,
this Completion Time ﬁrecludes lon?-tenm depletion with an
unacceptably high local power and limits the potential for
induc ‘ng an adverse perturbation in the radial xenon
distribution,

€.l

If a THERMAL POWER reduction is not sufficient to restore
Fo(Z) or FY, within its limit (i.e., the Required Actions
and assocfated Completion Times for Condition A or B are not
met), then THERMAL POWER operation should cease. The
reactor is placed in MODE 2 in which this LCO does not
apnly, The required Completion Time of 2 hours is a
reasonable amount of time for the operator to reduce THERMA|
POWER ir an orderly manner and without challenging plant
systems.

SURVEILLANCE
REQUIREMENTS

SR_3.2.5.1

Core monitoring is performed using the Incore Detector
System to obtain a three-dimensional power distribution map.
Maximum values of F.(Z) and F,, obtained from this map may
then be compared wi%h the Fn(ﬁ and limits in the COLR to
verify that the limits have not been exceeded, Measurement
of the core power neaking factors in this manner may be used
to verify that the measured values of Fi(Z) and F}, remain
within their specified limits when one or more o 'the limits
specified by LCO 3.1.4, "CONTROL ROD Group Alignment
Limits," LCC 3.2.1, “Regulating Rod Insertion Limits,"

LCO 3.2.2, “AXIAL POWER SHAPING ROD Insertion Limits,"

LCO 3.2.3, "AXIAL POWER IMBALANCE Operating Limits," or

LCO 3.2.4, "QUADRANT POWER TILT," is exceeded. If F.(Z) and
F'. remain within their 1imits when one or more of these
pﬁrameters exceed their limits, operaiion at THERMAL POWER

(continued)
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Power Pcaking Factors
B 3.2.5

BASES

SURVETLLANCE SR_3.2.5.1 (continued)

REQUIREMENTS
may continue because the true initial conditions (the power
peaking factors) remain within their specified limits,

Because the limits on F (2) and F}, are preserved when the
parameters specified by LCO 3.1.4) LC0 3.2.1, LCO 3.2.2,
LCD 3.2.3, and LCO 3.2.4 are within their limits, a Note is
provided in the SR to indicate that monitoring of the power
peaking factors is required only when complying with the
Required Actions of these LCOs.

Frequencies for monitoring of the power peaking factors are
specified in the Action statements of the individual LCOs.
fiese Frequencies are reasonable based on the low
probability of a limiting event occurring simultaneously
with either Fo(Z) or F), exceeding its 1imit, and they
provide sufficient time for the operator to obtain a power
distribution map from c.e Incore Detector System,
Indefinite THERMAL POWER operation in a Required Action of
L2 3.1.4, LCO 3.2.1, LCO 3.2.2, LCO 3.2.3, or LCO 3.2.4 is
not permitted, in order te limit the potential for exceeding
both the power peaking factors assumed in the accident
analyses due to operation with unanalyzed core power
distributions and spatial xenon distributions beyond their
analyzed ranges.

REFERENCES 1. 10 CFR 50.46.
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LHR (Analog)
3.2.1

3.2 POWER DISTRIBUTION LIMITS
3.2.1 Linear Heat Rate (LMR) (Analog)

e 3.2.1 LHR shall not exceed the limits specified in the COLR.

APPLICABILITY: MODE 1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. LHR, as determined by |A.1l Restore LHR to within | 1 hour
the Incore Detector Timits,
Monitoring System,
exceels the limits of
Figure 3.2.1-1 of the
COLR, as indicated by
four or more
coincident incore
channels,

R

LHR, as determined by
the Excore Detector
Monitoring System,
exceeds the limits as
indicated by the AS]
outside the power-
dependent contro)
limits as specified in
Figure 3.2.1-2 of the
<OLR.

B. Required Action and B.1 Be in MODE 2. 6 hours
assnciated Completion
Time not met.

B e B
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LHR (Analog)
3.8l

SURVEILLANCE REQUIREMENTS

bl I Rl I NOTE ...... SRS e nevnene BeBreresssrRRssne.
Either the Excore Detector Monitoring System or the Incore Detector Moni‘oring
System shall be used to determine LHR.

SURVETLLANCE FREQUENCY

SR 3.2.1.1 seimsseen semeesana. NOTEmememenencnnnns “emea
Only applicable when the Excore Detector
Monitoring System is being used to
determine LHR,

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

Verify ASI alarm setpoints are within the 31 days
limits specified in Figure 3.2.2-2 (ASI
Operating Limits) in the COLR.

. F.80. 2  sescencavanvesarsas NOTESeeennamcmcncnaaann,
1. Only applicable when the Incore
Detector Monitoring System is being
used to determine LHR,

2. Not required to be performed below
20% RTP.

-------------------------------------------

Demonstrate incore detector local p.wer 31 days
density alarms satisfy the requirements of
the core power distribution map, which
shall be updated at least once per 31 days
of accumulated operation in MODE 1.

(continued)
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LHR (Analog)
J.2.1

SURVETILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.2.1.3 cecccriacecncnncnces NOTES s eemmcnncnnncnnnan
1. Only applicable when the Incore
Letector Monitoring System is being
used to determine LHR.

2. Not required to be performed below
20% RTP,

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

Demonstrate incore detector local power 31 days
density alarm setpoints are less than or
equal to the limits specified in the COLR.

ammm
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(HR (Digital)
3.2.1

3.2 POWER DISTRIBUTION LIMITS
3.2.1 Lirear Heat Rate (LHR) (Digital)

Lco 3.2.1 LHR shall not exceed the limits specified in the COLR.

APPLICABILITY:  MODE 1 with THERMAL POWER > 20% RTP.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Core Operating Limit A.l Restore LHR to within | 1 hour
Supervisory System limits,
(COLSS) calculated
Core power exceeds tr-
COLSS calculated core
power operating limit
based on LHR.

B. LHR not within region | 8.1 Restore LHR to within | 4 hours
of acceptable limits.
operation when tn.
COLSS is out of
service.

€. Required Action and Reduce THERMAL POWER | 6 hours
associated Completion to = 20% RTP.
Time not met.

mm——mm

L]
i
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LHR (Digital)
3.2.1
SURVEILLANCE REQUIREMENTS _
SURVE ILLANCE FREQUENCY
B 7 eniibsaikaninaned 7 )| £ TNV SR

Only applicable when COLSS is out of
service, With COLSS in service, LHR is
continuously monitored.

.................................... -

Verify LHR, as indicated on each OPERABLE 2 hours
local power density channels, is
= [13.9 kw/ft].

SR 3.2.1.2 Verify the COLSS margin alarm actuates at a | 3} days

THERMAL POWER equal to or iess than the
core power operating limit based on LHR.

T S T T T T T e s e === e
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Fiv (Analog)

3.2.2
3.2 POWER DISTRIBUTION LIMITS
3.2.2 Total Planar Radial Peaking Factor (Fj,) (Analog)
Lco 3.2.2 The calculated value of Fj, shall not excved the limits
specified in the COLR.
APP ICABILITY: MODE 1,
ACTIONS
e T S T s P T T T R T S S SRR I LT SR T RIS T IS I I ISy
CONDITION REQUIRED ACTION COMPLETION TIME
L ~«NOTEeswecnnan Al Reduce THERMAL POWER 6 hours
Required Actions shall to bring the
be completed if this combination of
Condition is entered. THERMAL POWER and
...................... Fiv to within the
Timits specified in
Fi» not within limits, the COLR.
AND
A2 Withdraw the control 6 hours
element assemblies
(CEAs) to or beyond
the long-term steady-
state insertion
limits of LCO 3.1.7,
“Regulating CEAs," as
specified in the
COLR.
B. Required Action and B.l Be in MODE 3. 6 hours
associated Completion
Time not met.
e e } e
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Fiy (Analog)

SR 3.2.2.2 and SR 3.2.2.3 shall be
cempleted each time SR 3.2.2.1 is requiced,
Fi, snall be determined by using the incore
deteccors to obtain a power distribution
map with all full-length CEAs at or above
the long-term steady-state insertion limit,
as specified in the COLR,

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

Verify the value of Fl.

3.2.2
SURVEILLANCE KEQUIREMENTS ‘_
ST AT I SRR TR ST TS .
SURVE ILLAMCE FREQUENCY
$R 312,81 - enrasvvasninsnosn NOTESsnsonansnpbonsasns

Once prior to
cperatios” above
70% RTP after
each fi

loading

AND

Each 11 days of
accumulated
operation in
MODE 1

93202 Verify the value of F,,.

In accordance
with the
Frequency
requirements of
SR 3.2.2.1

SR 3.2.2.3 Verify the valuc of T.

In accordance
with the
Frequency
requirements of
Sk 3.2.2.1

CEOG STS 3.2-2

04/23/92 2:18pm
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F, (Digital)
e &

3.2 PCWER DISTRIBUTION LIMiiS

3.2.2 Planar Radial Peaking Factors (F,,) (Digital)

Lo 3.2.2

APPLICABILITY:

ACTIONS

The measured Planar Radial Peaking Factors (Fp,) shall be
equal to or less than the Planar Radial Peaking Factors
(Fi,). (These factors are used in the Core Operating Limit
Supervisory System (COLSS) and in the Core Protection
Calculators (CPCs)).

MODE 1 with THERMAL WER > 20% RTP,

mm”

CONDITION REQUIRED ACTION

COMPLETION TIMt

A. F7, greater than Fj,. A.1.1 Adjust addressable 6 hours

CPC constants to
increase the
multiplier applied to
planar radial peaking
by a factor greater
than or equal to
Fo,/F 5y

AND

A.1.2 Maintain a margin to | 6 hours
the COLSS operating
lTimits of
[(F:,/Fg,)-l.O]

x 100%.

IS

A2 Adjust the affected 6 hours
Fi, used in the COLSS
and CPCs to a value
greater thon or equal
to the measured FJ,.

OR

A.3 Reduce THERMAL POWER 6 hours
to = 20% RTP.

CEOG STS

3.2-1 05/01/92 9:02am



F,, (Digital)

3.2.2
SURVE!LLANCE REQUIREMENTS
R T T T R e e T T T e e T . S T T T R e S T A A S T I S T T T N e e T I SIS TR A
SURVETLLANCE FREQUENCY
SR 3.2.2.1 Verify measured F7, obtained using the Once after each
Incore Detector System is equal to or less fuel loading
than the value of F§, used in the COLSS and | with THERMAL
CPCs. POWER > 40% RTP
but prior to
operations
above 70% RTP
AND
31 EFPD
thereafter
CEQG STS 3,22 05/01/92 9:02am



1.2 POWER DISTRIBUTION LIMITS

3.2.3 Total Integrated Radial Peaking Factor (F7y (Analog)

F! (Analog)
3.2'3

Lco 3.2.3 The calculated va,i'e of F] shall be within the limits
specified in the COLR.

APPLICABILITY: MODE 1.

ACTIONS

M

CONDITION

REQUIRED ACTION

COMPLETION TIME

Required Actions shall
be completed if this
Condition is entered.

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

Fl not within limit.

Al

g
-8

Reduce THERMAL POWER
to hring the
combination of
THERMAL POWER and F]
to within Yimits
specified in the
COLR.

Withdraw the control
element assemblies
(CEAs) to or beyond
the long-term
steady-state
insertion limits of
LCo 3.1.7,
*Regulating CEAs,* as
specified in the
COLR.

Establish a revised
upper THERMAL POWER
Timit as specified in
the COLR.

6 hours

6 hours

6 hours

CEQG STS

3.2-1

(continued)

04/23/92 2:29pm
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ACTIONS (continued)

F? (Analog)
3.2.3

CONDITION REQUIRED ACTION

COMPLETION TIME

B. Required Actions and B.1 Be in MODE 3.
associated Compietion
Times not met.

6 hours

AL TR ET O STRRT CT AL

SURVEILLANCE REQUIREMENTS

SURVETLLANCE FREQUENCY
SR 3.2.3.1 sesescssscennsaran NOTE wmomremancannn -
SR 3.2.3.2 and SR 3.2.3.3 shall be
completed each time SR 3.2.3.1 is required.
F7 shall be determined by using the incore
detectors to obtain a power distribution
map with all full-length CEAs at or above
the long-term steady-state insertion limit,
verify the value of F] Prior to
operation
> 70% RTP after
each fuel
loading
AND
Each 31 days of
accumulated
cperation in
MODE 1

SR 3.2.3.2 Yerify the value of F,.

In accordance
with the
Frequency
requirements of
SR 3.2.3.1

CENG STS 3.2-2

(continued)

04/23/92 2:2%pm



SURVETLLANCE REQUIREMENTS {continued)

F! (Analog) f
.23

SURVETLLANCE

FREQUENCY

SR 3.2.3.3  Verify the value of T,.

In accordance
with the
Frequency
requirements of
SR 3.2.3.1

T T T T T SR S I LT T I L L T RIS S (AT T A T RS T T L T T S I T 2 T T I W T A O I T I O S TR

CEOG ST
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T, (Digital)
3.2.3

3.2 POWER DISTRIBUTION LIMITS
3.2.3 AZIMUTHAL POWER TILT (T.) (Digital)

Lo 3.2.3 The measured T, shall be less than or equal to the T,
allowance used in the core protection calculator. (CPCs).

APPLICARILITY: MODE 1 with THERMAL POWER > 20% RTP.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION 1IME

A. Measured T, greater Al Restore me-: ed T 2 hours
than the aliowance

used in the CPCs and OR

= 0.10.

A.2 Adyust the T, 2 hours
allowance in the CPCs
to greater than or
ecual to the measured
value,

q*

B. Measured T, > 0.10, | =srevcccnces NOTE-voocmncrenns
' All subsequent Required
Actions must be completed if
power reduction commences
prior to restoring 1, to

= 0.10.

....... BESEAE eSS E—---—-—

B.1 Reduce THERMAL POWER 4 hours
to = 50% RIP.

(continued)

CEOG STS 3.2-1 04/29/92 10:32am
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1' (Oijitli)

3.2.3
ACTION. .
CONDITION REQUIRED ACTION COMPLETION TIME
B. {continued) B.2 Reduce Linear Power 16 hours

Level—~High trip
setpoints to
s 55% RTP,

AND

B.3 Restore the measured | Prior to
Tq to less than the T, [ increasing

allowance used in the
CPCs.

THERMAL POWER

Correct the
cause of the
eut-of-limit
condition prior
to increasing
THERMAL POWER,
Subsequent power
operation

> £0% RTP may
proceed provided
that the
neasured T, is
verified = 0.10
at jeast once
per hour for

12 hours, or
until verified
at = y5% RTH

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

C. Required Actions and C.1 Reduce THERMAL POWER
associated Completion to = 20%,
Times not met,

CECG STS 3.2-2

& hours

04/29/92 10:32am
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SURVETLLANCE REQUIREMENTS
SURVETLLANCE

T, (Digital)
3.2.3

FREQUENCY

SR 3.2.3.1 cecesrcncerninanaa. NOTES«ec cmcccrcncnncnnns
Only applicable when (OLSS is out of
service. With COLSS in service, this
parameter is continucusly monitored.

Bl BerEESASSSEsTART AT BaRs nwLe

Calculate T, and verify it is within the
Timit,

12 hours

SR 3.2.3.2 Verify COLSS azimuthal tilt alamm is
actuated 2t a T, value less han the T,
value used in the CPCs.

31 days

SR 3.2.3.3 Independently confirm the validity of the
COLSS calculated T, by use of the incore
detectors.,

31 EFPD

CEOG STS 3.2-3

04/29/92 10:32am
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3.2 POWER DISTRIBUTION LIMITS
3.2.4 AZIMUTHAL POWER TILT (1,) (Analog)

R A A S L R p— s ——

LCO 3.2.4 T, shail be = [0.03).

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

T, (Analog)
3.2‘“

ACTIONS
CONDITION REQUIRED ACTION COMPLLCYION TIME
A. Indicated T > [0.03] jA.1 Restore T, to 2 hours
and = 0.10. = [0.03].
OR
A.2 Verify F1 and F] are |2 hours
within the limits of
LCO 3.2.2, "Total AND
Planar Radial Peaking
Factor (F],)," and Once per 8 hours
LCO 3.2.3, "Total thereafter
Integrated Radial
Peaking Factor (F]),"
respectively.
B. Required Action and  [B.1  Reduce THERMAL POKER | 4 hours
associated Completion to = 50% RTP,
Time of Condition A
not met.
{continued)
CEOG STS 3.2-1 05/01/92 B8:50am
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Tq (Analog)
3.2.4

SURVETLLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.4.1  Verify T  is within limits, 12 hours

CEOG STS 3.2~3. 05/01/92 @&:50am
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DNBR (Digital)
3.2.4

3.2 POWER DISTRIBUTION LIMITS

3.2.4 Departure From

Nucleate Boiling Ratio (DNBR) (Drgital)

Lco 3.2.4 The DNBR shall be maintained by one of the following

methods:

a. Maintainin? Core Operating Limit Supervisory System
(COLSS) calculated core power less than or equal to
COLSS calculated core power operating limit based on
DNBR (when COLSS is in service, and either one or both
control element assembly calculators (CEACs) are
OPERABLE) ;

bl

APPLICABILITY:  MODE

ACTIONS

CONDITION

Maintaining COLSS calculated core power less than or
equal to (OLSS calculated core power operating limit
based on ONBR decreased by 13.0% RTP (when COLSS is in
service and neither CEAC is OPERABLE);

Operating within the region of acceptable cperation of
Figure 3.2.4-]1 specified in the COLR using any operable
core protection calculator (CPC) channel ?when COLSS is
out of service and either one or both CEACs are
OPERABLE); or

Operating within the region of acceptable operation of
Figure 3.2.4-2 specified in the COLR using any operable

CPC channel (wher COLSS is out of service and neither
CEAC is OPERABLE).

i with THERMAL POWER > 20% RTP.

REQUIRFD ACTION COMPLETION TIME

A, COLSS calculated
power not within
Timit.

core Al Restore the UiWBR to 1 hour
within limit.

CEOG STS

(continued)
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ACTIONS (continued)
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ONBR (Digital)
3.2.4

CONDITION

COMPLETION TIME

ONBR outside the
region of acceptable
operation when COLSS
is out of service.

4 hours

Required Action and
associated Completion

REQUIRED ACTION

B.1 Restore DNBR to
within limit,

| Reduce THERMAL POWER

to = 20% RTP.

Time not met.

6 hours

e T T S T T e T L e e ST S S R TS ST Tt

SURVEILLANCE REQUIREMENTS

SURVETLLANCE

FREQUENCY

SRO3.2.8 1 cercccvmcnnicnccnns NOTE~cwmcccmnnenncanan
Only applicable when COLSS is out of
service, With COLSS in service, this
paramater is continurusly monitored.
Verify DNBR, as indicated on all OPERABLE 2 hours
DNBR channels, is within the limit of
Figure 3.2.4-]1 or 3.2.4-2 of the COLR, as
applicable,
SR 3.2.4.2 verify COLSS margin alarm actuates at a 31 Cuys
THERMAL POWER level equal to or less than
the core power operating limit based on
DNBR.
S e e e
CEOG STS 3.2-2 04/28/9z 9:23am
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AS1 (Analog)

3.2.%
3.2 POWER DISTRIBUTION LIMITS
3.2.5 AXIAL SHAPE INDEX (ASI) (Analog)
LCo 3.2.5 The ASI shall be maintained within the limits specified in

Figure 3.2.5-1 of the COLR.

APPLICABILITY:  MODE 1 with THERMAL POWER > 20% RTP,

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. ASI not within limits, | A.1 Restore ASI to within | 2 hours
limits.
B. Required Action and B.2 Be in MODE 2. 6 hours

associated Completion
Time not met,

T SIS I ST LS R I T ST eSS

SURVETLLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.2.5.1 Verify ASI is within limits specified in 12 hours
the COLR.

MM

CEOG STS . 04/28/92 9:47am
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ASI (Digitalg
J.zl

3.2 POWER DISTRIBUTION LIMITS
3.2.5 AXIAL SHAPE INDEX (ASI) (Digital)

Lo 3.2.5 ASI shall be within the limits specified in the COLR.

APPLICABILITY: MODE 1 with THERMAL POWER > 20% RTP,

ACTIONS
mm-m
CONDITION REQUIRED ACTION COMPLETION TIME
A. Core average ASI not A.l Restore AS] to within | 2 hours
within limits, Timits,

B. Required Action an. B.1 Reduce THERMAL POWER | 4 hours
associated Completion to s 20% RTP.
Time not met.

R e T S e SRS ST
SURVEILLANCE REQUIREMENTS
B B e RS TSR R TR R L R T D SR T N SR L NS S A
SURVETLLANCE FREQUENCY
SR 3.2.8.1 Verify ASI is within limits, 12 hours
Ryt =T e S L R R R T A N DR T L R AN T T TR L T A

CEOG STS 3.2-1 04/22/92 . :25pm
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LHR (Analog)
B 3'2'1

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 Linear Heat Rate (LKR) (Analog)

BASES

BACKGROUND

The purpese of this LCO is to limit the core power
distribution to the initial values assumed in the accident
analyses. Operation within the limits imposed by this LCO
~ither limits or prevents potential fuel cladding failures
chat could breach the primary fission product barrier and
release fission ?roducts to the reactor coolant in the event
of a loss-of-coolant arcident (LOCA), loss-of-flow accident,
ejected control element assembly (CEA) accident, or other
postuleted accident requirin? termination b{ a Reactor
Protection System trip function.  his LCO iimits the amount
of damage to the fuel ¢ladding during an accident by
ensuritg that the plant is operating within acceptable
bounding conditions at the on et of a transient,

Methods of controlling the power distribution include:
a. Using CEAs to alter the axial power distribution;

b. Decreasing CEA insertion by boration, thereby
improving the radial power distribution; and

¢. Correcting off-cptimum conditiens (e.g., a CEA drop or
misoperation of the unit) thit cause margin
degradations,

The core power distribution is controlled so that, in
cunjunction with other core operating parameters (e.g., CEA
insertion and alignmcnt limits), the power distribution
satisfies thi. LCO. The limiting safety system settings and
this LCO are based on the accident analyses (Refs. 1 and 2),
so that specified acceptable fuel design limits are not
exceeded as a result of anticipated operational occlirrences
(A0Os), and the limits of acceptable consequences are not
exceeded for other postulated accidents.

Limiting power distribution skewing over time also minimizes
the xenun distribution skewing, which is a significant
factor in controlling the axial power distribution,

Power distribution is a product of multiple parameters,
various combinations of which may produce acceptable power

(continued)

CEOG STS
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LHR (Analog)

8 3.2.1

BASES
BACKGROUND distributions. Operation within the design limits of power
(continued) distribution is accomplished by generating operating limits

on linear heat rate (LHR) and departure from nucleate
boiling (ONB).

The 1imits on LHR, Total Planar Radial Peaking Factor (Fi,)s

Total Integrated Radial Peaking Factor (F)), T., and ASI !
represent limits within which the LHR algorithms are valid.

These limits are obtained directly from the core reload

analysis.

Either of the two core pewer distribution monitoring
systems, the Excore Detector Monitoring System or the Incore
Detecior Monitoring System, provides adequate monitoring of
the core power distribution and is capable of verifying that
the LHR is within its limits, The Excore Detector
Monitoring System ﬁerfonms this function by c.ntinuously
monitoring ASI with the OPERABLE quadrant-symmetric encore
neutron flux detectors an. verifying that the ASI is
maintaincd within the allowable limits specified in the
COLR.

In conjinction with the use of the Excore Detector
Monitoring System and in establishing ASI iimits, the
follow ng assumptions are made:

a. The CEA insertion limits of LCO 3.1.6, “"Shutdown CEA
tnsertion Limits," and LCO 3.1.7, "Regulating CEA
‘nsertion Limits," are satisfied;

b. The T, restrictions of LCO 3.2.4 are satisfied; and

¢. Fj is within the limits of LCO 3.2.2.

The Incore Detector Monitoring System continuously provides
a direct measure of the peakin? factors and alarms that have
been established for the individual incore detector
segments, ensuring that the peak LHRs are maintained within
the limits specified in the COLR. The setpoints for these
alarms include tolerances, set in conservative directions,
for:

a. A measurement calculational uncertainty factor of
1.062;

b. An engineering uncertainty factor of 1.03;

(continued)

CEOG STS
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LHR (Analog)

i - .,.2.1
| BASES
; BACKGROUND ¢. An allowance of 1,002 for axia) fuel densification and
| {continued) thermal expansion; and
d A TgERMAL POWER measurement uncertainty factor of
‘ 1.02.
A PLICABLE The fuel cladding must not sustain damage as a resuit of

SAFETY ANALYSES

norma) operation (Condition 1) and A0Os (Condition 2)

(Ref, 3, GDC 1?%. The power distribution and CEA insertion
and alignment LCOs preclude core powe: distributions that
violate the following fuel design criteria:

a. During a LOCA, Eeak cladding temperature must not
exceed 2200°F (Ref, 4);

b, During a loss-of-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 DNB condition (Ref, 3, GOC 10).

¢, During an ejected rod accident, the fission energy
input to the fuel must not exceed 280 cal/gm
(Ref, [ ])i and

d. The control rods must te capable o¢ »utt  down the
reactor with a minimur, required £, * witi th highest
worth control rod stuck fully withg . wn iRei. 3,
60C 26).

The power dens(ty at any point in the core must be limited
to maintain *he fuel design criteria (Ref. QL. This is
accomplisher by maintaining the power distribution and
reactor coclant conditions so that the peak LHR and DNB
parameters are within vperating limits supported by accident
analyses ‘Ref, 1), with due regard for the correlations
between reasured quantities, the power distribution, and
uncertainties in determining the power distribution.

poel c‘adding failure during a LOCA is limited by
restricting the maximim linear hea’t generation rate so that
the peak cladding temperature does not exceed 2200°F

(Ref, 4). High peak cladding (- mperatures are assumed to
cause severe cladding failure by oxidation due to &
lircaloy-water reaction.

(couinued)
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BASES

LHR (Analog)
B 3.2.1

APPLICABLT
SAFETY AMALYSES
(cortinued)

The LCOs governing LMR, AST, and the Reactor .olant System
ensure that these criuric'an met as lcmr as the core is
operated within the ASI, F _, F., and T, 1imits specified in
the COLR, The latter are process variahles that
characterize the three-dimensional power distribution of the
reactor core, Operation within the limits for these
variables ensures that their actual values are within the
ranges used in the accident analyses.

Fuel cladding damage does nut occur while the unit is
operating at conditions outside the limits of these LCOs
during normal operation. Fuel claddin? damage could result,
however, 1f an accident occurs from initial conditions
outside the limits of these (COs. The potential for fuel
cladding damage exists because changes in the power
distribution can cause increased Bower peaking and can
correspondingly increase local LHR,

Yne LHR satisfies Criterion 2 of the NRC Policy Statement,

LCo

The power distribution LCO limits are based on correlations
between power peaking and certain measured variables used as
inputs to the LHR and ONB ratio operating limits, The power
distribution LCO limits, except T, are provided in the
COLR. The limitation on the LHR ensures that, in the ¢.ent
of a LOCA, the peak temperature of the fuel cladding does
not exceed 2200°F,

APPLICABILITY

In MODE 1, power distvibution must be maintained within the
limits assumed in the accident analysis to ensure *hat fuel
damage does not resy't following an ADO. In other MODES,
this LCO does not apply because there is not sufficient
THERMAL POWER to require a limit on the core power
distribution,

ACTIONS

A
With the LHR exceeding its limit, excessive fuel damage

could occur foliowing an acc’'dent. In this Condition,
prompt action murt be taken to restore the LHR to within the

(continued)

CEOG STS
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BASES

LHR (Anslo
t 3.2?;

ACTIONS

A.l (continued)

specified 1.mits, One hour te restore the LMR to within its
specified 1imits is reasonatls and ensures that the core
does not contirnue to operate in this Condition. The 1-hour
Completicn Time also allows the operator sufficient time for
evaluating core conditions and for initiating proper
corrective actions,

g.l

1f the LKR cannot be returned to within its specified
Timits, THLRMAL POWER must be reduced. The change to MODE 2
ensures that the core is operating within its thermal limits
and places the core in a conservative condition, The
allowed Completion Time of 6 hours is reasonable, based on
operating experience, to reach MODE 2 from full Youer MODE 1
conditions in an orderly manner and without challenging
plant systems,

SURVEILLANCE
REQUIREMENTS

A Note was added to the SRs to require LHR to be
determined by either the Excore Detector Monitoring System
or the Incore Detector Monitoring System,

SR_3.2.1.1

Performance of this SR verifies that the Excore Detector
Monitoring System can accurately monitor the LHR.

Therefore, this SR is only applicable when the Excore
Detector Monitoring System is being used to determine the
LHR. The 31-day Frequency is appropriate for this SR
because it 15 consistent with the requirements of SR 3.3.1.3
for calibration of the excore detectors using the incere
detectors.

The SR is modified by a Note that states that the SR is only
applicable when the Excore Detection Monitoring System is
being used to determine LHR. The reason for the Note is
that the excore detectors input neutron flux information
into the AS] calculation.

(centinued)
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BASES

(MR (Analog)
B 3.2.)

SURVETLLANCE
REQUIREMENTS
{continued)

R R

SR_3.2.0.2 and SR 3.2.1.3

Continuous monitoring of the LMK is provided by ths Incore
Detector Monitoring System and the Excore Detector
Monitorin? System. [ither of these two core power
distribution monitoring systems provides adequate monftoring
of the core power distribution and is capable of verifying
that the LH" does not eaceed its specified 1imits.

Performance of these SRs verifies that the Incore Detector
Monitoring System can accurctelﬁ monitor LHR, Therefore,
they are only applicable when the Incore Detector Monitoring
System is being used to determine the MR,

A 31-day Frequency is consistent with the historical testing
frequency of the reactor monitoring system, The SRs are
modified by two Notes. Note | allows the SRs to be
performed only when tae Incore Detector Mon1toring System is
being used to determine LMR, Note 2 states that the SRs are
not required to be performed when THERMAL POWER is

<« 20% RTP, The accuracy of the neutron flux information
from the incore detectors 1s not reliable at THERMAL POWER

< 20% RIP.

REFERENCES

T ———

1.  FSAR, Chapter [18].

2 FSAR, Chapter [6].

3. 10 CFR 50, Appendix A.
4 10 CFR &0.46,
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l

BASES

(MR (Digital)
83.2.1

BACKGRIUND
(centinued)

- - . - -—

Power distribution is a product of multiple parameters,
various combinations of which may produce acceptable power
distributions, Operation within the design limits of power
gistribution is accomplished by generatin? operating limite
on the LHR and departure from nucleate boiling (DNB?.

Pro:imit{ to the DN condition is expressed by the departure
from nucleate boiling ratio (DNBR), defined as the ratic of
the cladding surface heat flux required to cause DNB to the
actual cladding surface heat flux., The minimum ONBR value
during both normal operation and AOOs is calculated by the
CE«1 Correlation (Ref. 3) and corrected for such factors as
rod bow and grid spacers. It is accepted as an appropriate
margin to ONB for all operating conditions.

There are twn systems that monitor core power distribution
online: the Core Operatin? Limit Supervisory System (COLSS)
and the core protection calculators (CPCs). The COLSS and
CPCs that monitor the core power distribution are capable of
verifying that the LHR and the UNBR do not exceed their
1imits, The COLSS performs this function by continuously
monitoring the core power distribution and ~alculating core
power operating limits corresponding to the allowable peak
LHR and DNBR. The CPCs perfurm this function by
continuously calculating an actua) value of DNBR and local
power density (LPD) for comparison with the respective trip
setpoints.

A ONBR penalty factor is included in both the COLSS and CPC
UNBR calculations to accommodate the effects of rod bow.

The amount of rod bow in each assembly is dependent upon the
aserage burnup experienced by that assembl{. Fuel
avsemblies that incur higher than average hurnup experience
4 greater magnitude of rod bow. Conversely, fuel assemblies
that receive lower than average burnup experience less rod
bow, In design calculations for 2 reload core, each batch
of fuel is assigned a penalty applied to the maximum
1nte?rated planar-radial gouer peak of the batch, This
penalty is correlated with the amount of rod bow determined
from the maximum average assembly burnup of the batch, A
single net penalty for the COLSS and CPCs is then det2rmined
from the ?enalties associated with each batch that comprises
a core reload, accounting for the offsetting margins due to
the lower radial power peaks in the higher burnup batches.

(continued)
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LHR (Digital)

B3.2.1
BASES
APPLICABLE b, During a loss-of-flow accident, there must be at least
SATETY ANALYSES  95% probability at the 95% confidence level (the 95/95 DNB
(continued) criterion) that the hot fuel rod in the core does not

CEOG STS
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experience a DNB condition (Ref. 4);

¢. During an ejected CEA accident, the fission energy
input to the fuel must not exceed 280 cal/gm
(Ref. [ 1) and

d. The control reds must be capable of shutting down the
reactor with a minimum required SDM with the highest
worth[co?§ro1 rod stuck fully withdarawr (GDC 26,

Ref. )

The power density at any point in the core must be limited
to maintain the fuel design criteria (Refs. 4 and 5). This
s accomplished by maintaining the power distribution and
reactor coolant ronditions so that the peak LHR and ONB
parameters are within operating 1imits supported by the
accident analyses (Ref, 1) with due regard for the
correlations between measured quantities, the power
distribution, and uncertainties in determining the power
distribution.

Fuel cladding failure during a LOCA is limited by

restricting the maximum linear heat generation rate so that
the peak cladding terperature does not exceed 2200°F

(Ref. 5). Peak cladding temperatures exceeding 2200°F rause
severe cladling failure by oxidation due to a Zircaloy-water
reaction.

The LCOs governing the LHR, ASI, and RCS ensure that these
criteria are met as long as the core is operated withia the
ASI and F._ Vimits specified in the COLR, and within the T,
Jimits., The lat'er are process variables that characterize
the three-dimensional power distribution of the reactor
core,

Operation within the 1imits for these variables ensures that
their actual values are within the ranges used in the
accident analyses.

Fuel cladding damage does not occur from conditions outside
the limits ~f ‘hese LCOs during normal operation, However,
fuel cladding damage ~ould result if an accilent occurs from
initial conditions vutside the Timits of these LCOs. This

(continued)
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BASES

LER {Digital)
B 3.2.1

FPPLICABLE
SAFETY ANALYSES
(continued)

potential for fuel cladding damage exists because changes in
the power distribution can cause increased power peaking and
tan correspondingly increase local LHR,

The LHR satisfies Criterion 2 of the NRC Policy Statement.

Lo

The power distribution LCO 1imits are based on correlations
between power peaking and certain measured variables used as
inputs to the LHR and DNBR operating limits. The power
distribution LCO limits are provided in the COLR, The
limitation on LHR ensures tiat in the event of a LOCA the
ggag’:emperature of the fuel cladding does not exceed

V0%,

APFLYCAEILITY

Power distribution is a concern any time the reactor is
critical. The power distribution LCOs, however, are only
applicable in MODE 1 above 20% RTP, The reasons these LCOs
are not applicable below 20% RIP are:

a. The incore neutron detectors that provide input to the
COLSS, which then calculates the operating limits, are
inaccurate due to the poor signal-to-noise ratios at
relatively low core power levels; and

b. As a result of this inaccuracy, the CPCs assume
minimum core power of 20% RTP when generating LPD and
DNER trip signals. When core power is below 20% RTP,
the core is operating well below its thermal limits
and the resultant CPC calculated LPD and DNBR trips
are highly conservative.

ACTIONS

Al

Operation at or below the COLSS calculated power limit based
on the LKR ensures that the LHR limit is not exceeded. |If
the COLSS calculated core power limit based on the LHR
exceeds the operating limit, restoring the LHR to within
1imit in 1 hour ensures that prompt action is taken to
reduce LHR to below the specified limit, One hour is a
reasonable time to return LHR to within 1imits when the

(continued)
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LHR (Digital)
8 3.2.1

@ BAS[ S
|

| ACTIONS

A1 (continued)

limit is cxceeded without a trip due to events such as a
dropped CEA or an axial xenon osc'llat.on,

8.1

1f the COLSS is not available the OPERABLY LPD channels are
monitored to enture that the LHR 1imit is not exceeded,
Operation within this limit ensures that in the event of a
LOCA the fue) cladding temperature does not exceed 2200°F.
Four hours is allowed for restoring the LHR 1imit to within
the region of acceptable operatior, This duration is
reasonable because the COLSS allows the glant to operate
with less |HR margin (claver to the LHR limit than when
monitoring the CPCs).

Also, when operating with the COLSS out of service there is
a possibility of a slow undetectable transient that degrades
the LHR slowly over the 4-hour period and is then followed
by an A00 or an accident., To remedy this, the CPC
calculated values of LHR are monitored every 15 minutes when
the COLSS 1s out of service. Also, a maximum allowable
change in the CP( ca'culated LMR ensures that further
degradation requires t!e operators to taks iimediate action
to reduce reactor power to comply with the Tecinical
Specifications (73). Implementation of this procedure
ensures that reductions in core thermal margin are quickly
detected, and if necessary, results in a decrease in reactor
power and subsequent compliance with the existing COLSS
out-of-service 15 limits.

Four hours is allowed to restore the LHR to within limits if
the COLSS is not restored to OPERABLE status. This duration
is reasorable because the Frequency of the CPC determination
of LHR is increased but, with the operation maintained
steady, the likelihood of exceeding the LHR 1imit during the
additional 2 hours is not increased. Also, the likelihood
of induced reactor transisnts from an early power reduction
i¢ decreased during this perioo,

(continued)
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LHR (Digital)
83.2.]

BASES

| ACTIONS £

| (continued)

| If the LHR cannot be returned to within its limit or the LHR

| cannot be determined because of the COLSS and CPC

| inoperability, core power must be reduced. Reduction of

| core power to < 20% RTP ensures that the core is operating
within its thermal 1imits and places the core in a
conservative condition based on the trip setpoints generated
by the CPCs, which assume a minimum core power of 20% RTP,
The allowed Completion Time of 6 hours is reasonable, based
on operating experience, to reach 20% RTP in an orderly
manner and without challenging plant systems.

SURVETLLANCE SR 3.2.1.1

REQUIREMENTS
With the COLSS out of service, the operator must menitor the
LHR with each OPERABLE local power dens1ti channel. A
2-hour Frequency is sufficient to allow the operator to
identify trends that would result in an approach to the LHR
limits.

This SR is modified by a8 Note that states that the SR is
applicable only when the COLSS i¢ out of service,
Contiruous monitoring of the LHR is provided by the COLSS,
which calculates core power and core power operating limits
based on the LHR and continuously displays these limits to
the operator. A COLSS marain alarm is annunciated in the
event that the THERMAL POWER exceeds the core power
operating limit based on LHR,

SR_3.2.1.2 E

Verification that the COLSS margin alarm actuates at a
THERMAL POWER level equal to or less than the ccre power
operating limit based on the LHR in units of kilowatts per
foot ensures the operator is alerted when conditions
approach the LHR operating limit.

The 31-day Frequency fc. performance of this SR is

| consistent with the historical testing frequency of reactor
protection and monitoring systems, The Surveillance
Frequency for testing protection systems was extended to

(continued)
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LHR (o;gmu

3,21
BASES
SURVETLLANCE SR_3.2.1.2 (continued)
REQUIREMENTS
92 days by CEN 327, Monitoring systems were not addressed
in CEN 327, therefore this Frequency remains at 31 days,
REFERENCES 1. FSAR, Section [15].

2. FSAR, Section [6].

3. CE<] Correlation for DNBR.

4. 10 CFR 50.46, Appendix A, GDC 10,
5. 10 CFR 50.46.
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£, (Analog)
B 3.2.2

B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.2 Total Planar Radial Peakiny Facior (F,,) (Analog)

BASES

W

BACKGROUND The purpose of this LCO i¢ to 1imit the core power
distribution to the initial values assumed in the accident
analyses. Operation within the limits imposed by this LCO
decreases or prevents potential f o1 cladding failures that
could breach the pr mary fiesion .roduct barrier and release
fission products to the reactor coolant in the event of a
loss-of-coolant accident (LOCA), loss-of-flow accident,
ejected control element assembiy (CEA) accident, or other
postulated accident requiring termination b{ a Reactor
Protection System trip function, This LCO Timits damage to
the fuel cladding during an accident by ensuring that the
plant is operating within acceptable bounding conditions at
the onset of a transient,

Methods of controlliang the power distribution include:
a. Using CEAs to alter the axial power distribution;

b. Decreasing CEA insertion by horation, thereby
improving the radial power distribution; and

c. Correcting off-optimum conditions (e.g., a CEA drop or
misoperation of the unit) that cause margin
degradations.

The core power distribution is centrolled so that, in
conjunction with other core operating parameters (e.g., CEA
insertion and a!i?nment limits), the nrower distribution does
not result in violation of this LCO. The limiting safety
system settings (LSSS) and this LCO are hased on accident
anaiyses (Refs. 1 and 2), so tnat specified acceptable fuel
design limits are not exceeded as & result of anticipated
operational occurrences (ADOs) and the limits of acceptable
consequences are not exci-ded for other postuiated
accidents.

Limiting power distribution skewing over time also minimizes

the xenon distribution skewing, which is a significant
factor in controiling the axial power distribution,

(continued)
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F,, (Analog)
B 3.2.2

BACKGROUND
(continued)

Power distribution is a preduct of multiple parameters,
various combinations of which mey produce accepiable power
distributions. Operation within the design limits of power
disiribution is accomplished by generating operating Timits
on the linear heat rate (LMR) and departure from nucleate
boiling (ONB).

The limits on LHR, F;, Total Integrated Radial Peaking
fFactor (F,), T,, and AS] represent limits within which the
LM® algorithms are valid. These limits are obtained
divectly from the core reload analysis.

Either of the two core power distribution monitoring
systems, the Excore Detector Monitoring System or the Incore
Detector Monitoring System, provides adequate munitoring of
the r.re power distrigutﬁon and is capable of verifying that
the LHMR does not exceed its limits. The Excore Detector
Monitoring System performs this function by continuously
monitoring the ASI with the OPERABLE quadrant-symmetric
excore neutron flux detectors and verifying that the ASI is
?aintained within the allowable limits specified in the

OLR.

In conjunction with the use of the Excore Detector
Monitoring System and in establishing the AS] Timits, the
following assumptions are made:

a. The CEA insertion limits of LLO 3.1.6, "Shutdown CEA
insertion Limits,* and LCO 3.1.7, "Regulating CEA
Insertion Limits," are satisfied;

b. The T. restrictions of LCO 3.2.4 are satisfied; and
c. F), does not exceed the limits of this LCO.

The Incore Detector Monitoring System continuously provides
a direct measure of the peaking factors, and the alarms that
have been established for the individual incore detector
segments ensure that the peak LHRs are maintained within the
limits specified in the COLR. The setpoints for these
alarms include tolerances, set in the conservative
directions, for:

a. A measurement calcu'ational uncertainty factor of
1.062;

(continued)
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' Fl, (Anaiog)

B 3.2.2
BASES
BACKGROUND b. An engineering uncertainty factor of 1.03;
(continued)
¢. An allowance of 1,002 for axial fuel densification and
thermal expansion; and
d. A TgERMAL POWER measurement uncertainty factor of
1.02.
APPLICABLE The fuel c¢ladding must not sustain damage as a result of

SAFETY ANALYSES normal operation (Condition 1) or AOOs (Condition 2)
(Ref. 3, GDC 10). The Power Distribution and CEA Insertion
and Alignment LCOs preclude core power distributions that
violate the following fuel design criteria:

a. During a LOCA, peak cladding temperature must not
exceed 2200°F (Ref. 4);

b During a loss-of-flow accident, there must be at least
96% probability at the 95% confidence level (the
95/95 DNB criterion) that the hot fuel rod in the core
does not experience a ONB condition (Ref. 3, GDC 10);

¢c. During an ejected rod accident, the fission energy
input to the fuel must not exceed 280 cal/gm
(Ref. [ ]); and

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

GDC 26).

The power density at any point in the core must be limited
to maintain the fuel design criteria (Ref. 4). This
limiting is accomplished by maintaining the power
distribution and reactor coolant conditions such that the
peak LHR and DNB parameters are within operating limits
supported by the accident analyses (Ref. 1) with due regard
frr the correlations between measured quantities, the power
distribution, and the uncertainties in the determination of
power “istribution,

Fuel ¢ladding failure during a LOCA is limited by
restricti.? the maximum linear heat generation rate so that
the peak cladding temperature aoes not exceed 2200°F

(continued)
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F). (Analog)
R

APPLICABLE
SAFETY ANALYSES
(continued)

(Ref, 4). High peak cladding temperatures are assumed to
cause severe cladding failure by oxidation due to a
Zircaloy-water reaction,

The LCOs governing LMR, ASI, and the Reactor Coolant System
ensure that these criteria are met as long as the core 15
operated within the ASI, F)., (F)), and 1 limit. specified
in the COLR, [he latter are process variables that
characterize the three-dimensional power distribution of the
reactor core. Operation within the limits for these
variables ensures that their actual values are within the
ranges used in the accident analyses.

Fuel cladding damage does not occur while at conditions
outside the limits of these LCOs during normal operation,
Fuel cladding dumage could result, however, should an
accident occur from initial conditions outside the limits of
these LCOs, This potential for fuel cladding damage exists
because chianges in the power distributicn can cause
 reased power peaking and correspondingly increased local
b i

f; satisfies Criterion 2 of the NRC Policy Statement.

LLo

-

The power distribution LCO Timits are based on correlations
between power peaking and certain measured variebles used as
inputs to the LHR and ONB ratic operating limits. The power
distritution LCO limits, except T, are proviged in the
COLR. The limitation on LMR ensures that in the event of a
LOCA the peak temperature of the fuel cludding does not
exceed 2200°F,

APPLICABILITY

In MODE 1, power distribution must be maintained within (he
limits assumed in the accident analyses to ensure that fuel
damage does not result following an AOO. In other MODES,
this LCO does not app'y because there is rot sufficient
THERMAL POWER to require a limit on the core power
distribution,

(CEOG $TS
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BASES (continued)

ACTIONS Al and A.2

A Note mod‘fies Condition A to require Required Actions A.l
and A.2 to be completed if the Condition is entered. This
ensures that corrective action it taken prior to
urrestricted operation.

he Timitations on F), provided in the COLR ensure that the
assumptions used in the analysis for establishing the LHR,
LCO, and LSSS remain valid during operation at the various
allowable CEA group insertion limits, 1f F, exceeds its
basic limitation, operation may continue under the
additiona) restrictions imposed by these Required Actions
(reducing THERMAL POWER and uithdrOuin? CEAs to or beyond
the long-term steady-state insertion limits of LCO 3.1.7),
because these additional restrictions adequately ensure that
the assumptions used in establishing the LHR, LCO, and LSSS
remain valid (Ref. 3). Six hours to return F,, to within
1ts limit is reasonable and ensurcs that all tEAs meet the
long-term steady-state insertion limits of LCO 3.1.7.

g.l

1f F,, cannot be returned to within its limit, THERMAL POWER
must be reduced. A change to MODE 3 ensures that the core
is operating within its thermal limits and places the core
in & conservative condition. The allowed Completion Tine of
6 hours is reasonable, based on operatin? experience, to
reach MODE 3 from full power conditions in an orderly manner
and without challenging plant systems.

SURVETLLANCE SR_3.2.2.1
REQUIREMENTS

The nerodic Surveillance to determine the calculated k.
ensures that f, remains within the range assumed in the
analysis throughout the fuel cycle. Determining the
measured F,, after each fuel loading prior to the reactor
exceeding You RTP ensures that the core is nroperly loaded,

Performance of the Surveillance every 31 days of accumulated

vperation in MODE 1 ensures that unacceptable changes in the
F,y are promptly detected,

(continued)
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F), (Analeg)
B 3.2.2

RASLS

SURVETLLANCE SR_3.2.2.1 (continued)

REQUIREMENTS
The power distribution map can only be obtained after
THERMAL POWER exceeds 20% RTP because the incore detectors
are not reliable below 20% RTP,

The SR is modified by a Note that requires that SR 3,2.2.2
and SR 3.2.2.3 be completed each time SR 3,2.1.1 is
completed., (Values computed by these SRs are required to
perform SR 3.2.2.1.) The Note also requires that the incore
detectors be used to determine F, b{ using them to obtain a
power distribution map with all {ul length CEAs above the
égng~term steady-state insertion limits, as specified in the
LR,

SR_3.2.2.2 and SR _3.2.2.3

Measuring 3hc value of F, and T, each time a calculated
volug of F,, is required ensures that the calculated value
of F,, accurately reflects the condition of the core.

The Frequency for these Surveillances is in accordance with
the Frequency requirements of SR 3.2.2.1, because these SRs
provide information to complete SR 3.2.2.1.

REFERENCES 1. FSAR, Chapter [15].
2. FSAR, Chapter [6].
10 CFR 80, Appendix A,

4. 10 CFR 50.46.
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F,, (Digital)
a 3:2:2

B 3.2 POWER DISTRIPUTION LIMITS

B 3.2.2 Planar Radial Peaking Factors (F,) (Digital)

BASES

BACKGROUND

The purpose of this LCO is to )limit the core power
distribution to the initial values assumed in the accident
analyses. Operation within the limits imposed by this LCO
either 1imits or prevents potential fuel cladding failures
that could breach the primary fistion product barrier and
release fission products to the reactor coolant in the event
of a loss-of«coolant accidont (LOCA), loss-of<flow accident,
ejected control element assembly (CEA) accident, or other
postulated accident requiring termination by a Reactor
Protection System (RPS) trip function, This LCO limits
damage to the fuel cladding during an accident by ensuring
that the piant is operatirg within acceptable conditions at
the onset nf a transient.

Methods of conirolling the power distribution include:

a. Using full or part length CEAs to alter the axial
power distribution;

b. Decreasing CEA insertion by boration, thereby
improving the radial power distribution; and

c. Correcting off-optimum conditions (e.g., a (LA drop or
misoperation of the unit) that cause margin
degradations.

The core power distribution is controlled so that, in
conjunction with other core operating parameters (CEA
insertion and ali?nment limits), the power distribution does
not result in violation of this LCO, Limiting safety system
settings and this LCO are based on the accident analyses
(Refs. 1 and 2), so .hat specified acceptable fuel design
limits are not exceeded as a result of anticipated
operational occurrences (AOOs), and the limits of acceptable
conscquences are not exceeded for other postulated
accidents,

Limiting power distribution skewin? over time alsc minimizes
xenon distribution skewing, which is a significant factor in
controlling axial power distribution. Power distiibution is
a product of multiple parameters, various combinations of

(continued)
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Fry (Digital)

|
l

B3.2.2
BASES
BACKGROUND which may produce acceptable power distributions. Operation
{continued) within the design limits of power distribution is

e i e et S

CEOG ST5

accomplished by generating operating 1imits on linear heat
rate (LHR) and departure from nucleate boiling (DNB).

Proximit{ to the DNB condition is expressed by the departure
from nucleate boiling ratio (DNBR), defined as the ra*io of
the cladding surface heat flux required to cause DNB to the
actual ¢ladding surface heat flux, The minimum DNBR value
during both normal operation and AOOs is [ ] as calculated
by the CE-1 Correlation (Ref. 3) and corrected for such
factors as rod bow and grid spacers, and it is accepted as
an appropriate margin to ONB for all cperating conditions.

There are two systems that monitor core power distribution
online: the Core Operatin? Limit Supervisory System (COLSS)
and the core protection calculators (CPCs). The COLSS and
CPCs that monitor the core power distribution are capable of
verifying that the LHR and the DNBR do not exceed their
limits. The COLSS performs this function by continuously
monitoring the core power distribution and calculating core
power operating 1imits corresponding to the allowable peak
LHR and DNBR values. The CP(s perform this function by
continuously calculating actual values of DNBR and local
power density (LPD) for comparison with the respective trip
setpoints,

ONBR penalty factors are included in both the COLSS and ceC
DNBR calculations to accommodate the effects of rod bow.
The amount of rod bow in each assembly is dependent upon the
average burnup experienced by that assembly. Fuel
assemblies that incur higher than average burnup experience
?reater rod bow. Conversely, fuel assemblies that receive
ower than average burnup exferience less rod bow. In
design calculations for a reload core, each batch of fuel is
assigned a penaity applied to the maximum integrated
planar-radial power peak of the batch. This penalty is
correlated with the amount of rod bow determined from the
max {mum averagc assembly burnup of the batch. A single net
penalty for the COLSS and CPCs is then determined from the
penalties associated with each batch that comprises a core
reload, accounting for the offsetting margins due to the
lower radial power peaks in the higher burnup batches.

The COLSS indicates continuously to the operator how near
the core is to the operating limits and provides an audible

(continued)
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Foy (Digital)
Y 2.2

APPLICABLE
SAFETY ANALYSES
(continued)

e st

CEOG 578

95/95 DNB criterion) that the hot fuel rod in the core
does not experience a DNB condition (Ref. 4);

¢. During an ejected CEA accident, the fission energy
input to the fuel must not exceed 280 cal/gm
(Ref. [ ]); and

d. The control rods must be capable of shutting down the
reactor with a minimum required SOM with the highest
:o;th[co?;ro\ rod stuck fully withdraw: (GDC 26,

e . .

The power density at any point in the core must be limited
to maintain the fuel design criteria (Refs. 4 and 5). This
result is accom?11shed by maintaining the power distribution
and reactor coolant conditions so that the peak LMR and DNB
parameters are within operating limits supported by the
accident analyses (Ref. 1) with due regard for the
correlations between measured quantities, the power
distribution, and the uncertainties in the determination of
power distribution,

Fuel cladding failure during a LOCA is limited by
restrictin? the maximum linear heat generation rate so that
the peak cladding temperature does not exceed 2200°F

(Ref. 5), Peak cladding temperatures exceeding 2200°F cause
sever: ¢lauding failure by oxidation due to a gircaloy'water
reaction.

The LCOs governing LHR, ASI, and RCS ensure that these
criteria are met as long as the core is operated within the
AS1 and F, 1imits specified in the COLR, and within the T,
limits., The latter are process variables that characterize
the three-dimensiona) power distribution of the reactor
core., Operation within the limits for these variables
#esures that their actual values are within the ranges used
in the accident analyses,

Fuel claddin? damage does not occur because of corditions
outside the limits of these LCOs for ASI, Fuye @nd T, durin
normal operation, However, fuel cladding damage results ig
an accident occurs from initial conditions outside the
limits of these LCOs. This potential for fuel cladding
damage exists because changes in the power distribution can
cause increased power peaking and correspondingly increased
HR.

{continued)
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fy, (Digital)
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APPLICABLE
SAFETY ANALYSES
(continued)

i satisfies Criterion 2 of the NRC Policy Statement,

LCO

The power distribution LCO 1imits are based on correlations
between power peaking and certain measured variables used as
inputs to the LHR and DNBR oporating limits. The power
distribution LCO limits are provided in the COLR,

Limiting of the calculated Planar Radial Peaking Factors
(Fiy) used in the COLSS and CPCs to values equal to or

reater than the measured Planar Radial Peaking Factors
? %y) ensures that the limits calculated by the COLSS and
CPCs remain valid.

APPLICABILITY

Power distribution is a concern any time the reactor is
critical. The power distribution LCOs, however, are only
applicable in MODE 1 above 20% RTP, The reasons these L(Os
are not applicable below 20% RIP are:

a. The incore neutron detectors that provide input to the
COLSS, which then calculates the operating limits, are
inaccurate because of the ?oar signal«to-noise ratic
that they evperience at relatively low core power
levels; and

b. As a result of this inaccuracy, the (P(s assume a
minimum core power of 20% RTP when gencratin? the LPD
and ONBR trip signals. When the core power is below
20% RTP, the core is operating well below its thermal
limits, and the resultant CPC calculated LPD and DNBR
trips are highly conservative,

ACTIONS

A.l.)l and A.1.2

when the F7, values exceed the F§, values used in the COLSS
and CPCs, nonconservative operating i nits and trip
setpoints may be calculated. 1In this case, action must be
taken to ensure tha. the COLSS cperating limits and CPC trip
setpoints remain valid with respr ° to the accident

(continued)
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Fyy (Digital)
Y UR.2.2

ACTIONS

=

A.l.l and A.1.2 (continued)

analysis. The operator can do this by performing the
Required Actions A.1.1 and A.1.2. The 6-hour Completion
Time provides the time required to calculate the required
multipliers and make the necessary adjustments to the CPC
addressable constants. During this period the ONBR and LMR
setpoints may be slightly nonconservative but DNBR and LHR
are still within limits, Therefore, 6 hours is an
acceptable Completion Time to perform these actions
considering the low probability of an accident occurring
during this time period.

A.2

As an alternative to Required Actions A.1.1 and A.1.2, the
operator may adjust the affected values of FS, used in the
CILSS and CPCs to values equal to or ?reater {han rﬂ,. The
6 hour Completion Time provides the time required to
calculate the required multipliers and make the necessary
adjustments to the CPC addressable constants. ODuring this
period the ONBR and LHR setpoints may be slightiy
nonconservative but ONBR and LHR are stil)l within limits.
Therefore, 6 hours is an acceptable Compietion Time to
perform these actions considering the low probability of an
accident occurring during this time period.

A3

If Required Actions A.1.1 and A.1.2 or A.2 cannot be
accomplished within 6 hours, the core power must be reduced.
Reduction to 20% RTP or less ensures that the core is
operatirg within the specified thermal limits and places the
core in a conservative condition based on the trip setpoints
?enerated by the COLSS and CPC operating limits; these

imits are established assuming a minimum core power of
20% RTP, Six hours 15 a reasonable time to reach 20% RTP in
an orderly manner and without challenging plant systems,

CEOG STS
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(continued)
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BASES (continued)

ny (Digitﬂ)
B 3.2.2

SURVETLLA, .
REQUIREMENTS

—

= Bt -

SR_3.2.2.1

This periodic Surveillance is for determaninf using the
Incore Detecter System, that F%, values are Tess than or
equal to FE values used in the COLSS and CPCs. It ensures
that the Fiy values used remain valid throughout the fue)
cycle, A Frequency of 31 EFPD is accegtab1e because the
power distribution changes only slightly with the amount of
fuel burnup. Dctermxning the Fl, values after each fuel
loadin? when THERMAL POWER s » 40& RTP, but prior to its
exceeding 70% RTP, ersure. that the core is properly loaded.

REFERENCES

1. FSAR, Section [15].

2. FSAR, Section [6].

3. CE<] Correlation for DNBR,

4. 10 CFR 50.46, Appendix A, GDC 10,
5. 10 CFR 50.46.
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F, (Analeg)
R 3.2.3

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.3 Tota)l Integrated Radial Peaking Factor (F]) (Analog)

BASES

BACKGROUND The purpose of this LCO is to limit the core power
distribution to t»¢ initial values assumed in the accident
analyses. Operation within the limits imposed by this LCO
either limits or prevents petential fuel cladding failures
that could breach the primary fission product barrier and
release fission products to the reactor coolant in the event
of a loss-of-coolant accident (LOCA), loss-of-flow accident,
ejected control eleme t assembly (CEA) accident, or other
postulated accident requiring termination b{ a Reactor
Protection System trip function, This LCO limits the amount
of damage to the fuel cladding during an accident by
ensuring that the plant is operating within acceptable
bounding conditions at the onset of a transient.

Methods of controlling the power distribution include:
a. The use of CEAs to alter the axial power ¢distribution;

b. Decreasing CEA insertion by boration, thereby
improving the radial power distribution; and

¢. Correcting off-optimum conditions (e.g., & CEA drop or
misoperation of the unit) that cause margin
degradations.

The core power distribution is controlleu so that, in
conjunction with other core operating parameters (e.g., CEA
insertion and ali?nucnt limits), the power distripution does
not result in viclation of this LCO. The limiting safety
system settings (LSSS) and this LCO are based on the
accident analyses (Refs. 1 and 2), so that specified
acceptable fuel design limits are not exceeded as a result
of anticipated operational occurrences (ADOs), and the
limits of acceptable consequences are not exceeded for uther
postulated accidents.

Limiting puwer distribution skewing over time also minimizes

the xenon distribution skewing, which is a significant
factor in controlling the axial power distribution,

(continued)
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F! (Analog)

B 3.2.3
BASES
BACKGROUND Po »r distribution is a product of multiple parameters,
{continued) various combinations of which may produce ac:eptable power

distributions, Operation within the design limits of power
distribution is accomplished by generating operating limits
on the linear heat rate (LMR) and departure from nucleate
boiling (ONB).

The Jimits on LMR, Total Planar Radial Peaking Factor (F.),
F., 1., and AS| represent limits within which the LHR
aigorithms are valid. These limits are obtained directly
from the core reload analysis,

Either of the two core power distribution monito: ing
systems, the Excore Detector Monitoring System or the Incore
Detector Monitoring System, provide adequate monitoring of
the core power distribution and are capable of verifying
that the LHR does not exceed its limits. The Excore
Detector Monitoring System performs this function by
continuously monitoring the AS] with the OPERABLE quadrant

s tric sxcore neutron flux detectors and verifying that
the AS] 15 maintained within the allowable 1imits specified
in the COLR.

In conjunction with the use ¢f the Excore D.cuctor
Mcnitoring System and in establishing the ASI iimits, the
following conditions are assumed:

a. The CEA insertion limits of LCO 3.1.6, "Shutdown CEA
Insertion Limits," and LCO 3.1.7, "Regulating CEA
Insertion Limits,” #~¢ satisfied;

b. The T, restrictions of LCO 3.2.4 are satisfied, and

¢. F,, dves not exceed the limits of LCO 3.2.2.

The Incore Detector Monitoring System continuously provides
a direct measure of the peaking factors, and the alarms
sstablished for the individual incore detector segments
ensure tnat the peik LMRs are maintained within the limits
specified in the COLR. The setpoints fcr these alarms
include tolerances, set in conservative directions, for:

a. A measurement calculational uncertainty factor of |
1.062; |

b. An engineering uncertainty factor of 1.03;

(continued)
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B 3.2.3
BASES
BACKGROUND €. An aliowance of 1.002 for axial fuel densification and
(continued) thermal expansion; and
d. A THERMAL POWER measurement uncertainty factor of
1.02.
APPLICABLE The fuel cladding mus. not sustatn dimage as a result of

SAFETY ANALYSES

sormal operation (Condition 1) and A s (Condition 2)

(Ref. 3, GDC 10). The power distribution and CEA insertion
and alignment LCOs preclude core power distributiens that
violate the following fuel design criteria:

a. During a LOCA, peak cladding temperature must not
exceed 2200°F (Ref. 4);

b. During a loss-of-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 DNG condition (Ref. 3, GDC 10);

¢. During an ejected rod accident, the fission energy
input to the fuel must not exceed 280 cal/gm
(Ref. [ ]); and

4. The control rods mist be capable of shutting down the
reactor with a minimum required SOM with the highest
worth ;ontrol rod stuck fully withdrawn (Ref. 3,

GDC 26).

The power density at any point in the co~e must be limited
to maintain the fuel design criteria (Ret, 4)., This is
accomplished by maintaining the power distribution and
reactor coclant conditions so that the peak LHR and DNB
parameters are within operating limits supported by the
arcident analyses (Ref. 1), with due regard fo- the
correlations between measured quantities, the power
distribution, and uncertainties in the determination of
power distribution,

Fuel cladding failure during a LOCA is limited by
restrictin? the maximum linear heat ceneration rate so that
the peak clauding temperature does not exceed 2200°F

(Ref. 4). High peak cladding temperatures are assumed to

(continued)
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BASES

F. (Analog)
B 3.2.3

APPLICABLE
SAFETY ANALYSES
(continued)

cause severe cladding failure by oxidation due to a
lircaloy-water reaction.

The LCOs governing LHR, ASI, and the Reactor Coolant System
ensure that these craterua are= met as long as the core is
operated within the ASI Fl, and F. limits specified in the
COLR, and within the T lim{ts. The latter are process
\ar1ables that characterize the three-dimensional power
distribution of the reactor core. Operation within the
limits for these variables ensures 1 3t their actual values
are within the range used in the accident analysis,

Fuel c1addin? damage does not occur while at conditions
outside the limits of these LCOs during normal operation,
Fuel ciadding dama?e could result, however, if an accident
occurs from initial conditions outside the limits of these
LCOs. This potential for fuel cladding damage exists
because changes in the power distribution cause increased
power neaking and correspondingly increased local LHR,

F. satisfies Criterion 2 of the NRC Policy Statement.

LCo

The LCO limits for power distribution are based on
correlations between power peaking and measured variables
used as inputs to LHR and departure from nucleate boiling
ra*  operating limits. The LCO limits for power
distributicn, except 1., are provided in the COLR. The
limita*t’ - - the LHR ensures that, in the event of a LOCA,
;he pe.~ '~ rature of the fuel cladding does not exceed
200°F,

APPLICABILITY

-

In MODE 1, power distribution must be maintained within the
limits assumed in the accident analysis to ensure that fiel
damage does not result following an AOC. In other MODES,
this LCO does not apply because there is not sufficient
THERMAL POWER to require a limit un the core power
distribution.

CEOG STS

(continued)
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BASES

SURVEILLANCE SR_3.2.3.1 f{continued)

REQUIREMENTS
Performance of the Surveiliance every 31 days of accumulated
operation in MODE 1 ensures that unacceptable changes in the
F, are promptly detected.
The power distribution mep can only be obtained after
THERMAL POWER exceeds 20% RTP because the incore detectors
are not reliable below 20% RTP,
The SR is modified by a Note that requires SR 3.2.3.2 and
SR 3.2.3.3 be completed each time SR 3.2.3.1 is completed.
This procedure is required because the vaiues computed by
these SRs are required to perform this SR.
SR_3.2.3.2 and SR_3.2.3.3
Measuring the values of F, and T, each time a value of Fl
calculated ensures that the calculated value of el
accurately reflects the condition of the core,
The Frequency tfor these Surveillances is in accordance with
the requirements of SR 3.2.3.1 because these SRs provide
information to complete SR 3.2.2.1,

REFERENCES 1. FSAR, Chapter [15].

CEOG STS

2 FSAR, Chapter [6].
3, 10 CFR 50, Appendix A,
B 10 CFR 50.46.
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Tqe (Digital)
B 3.2.3

B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.3 AZIMUTHAL POWER TILT (T.) (Digital)

BACKGROUND The purpase of this LCO is to limit tl . core power
distribution to the initial values assumed in the accident
ana'yses., Operation within the limits imposed by this LCO
either limits or prevents potential fuei cladding failures
that could breach the primary fission product barrier and
release fission ?roducts to the reactor coolant in the event

of a loss-of-coolant accident (LOCA), loss-of-flow accident,
ejected control element assembly (CEA) accident, or other
postulated accident requiring terminatiun by a Keactor
Protection System (RPS) trip function. This LCO limits the
ameunt of damage to the fuel cladding during an accicent by
ensuring that the plant is operating within acceptable
conditions at the onset of a transient.

Methods of controllin~ *' 2 power distribution include:

&. Using full or part length CEAs to alter the axial
power distribution;

b. Decreasing LEA insertion by boration, thereby
improving the radial power distribution; and

¢. Correcting oft-optimum conditions, (e.g., a CEA dro
or misoperation of the unit) that cause margin
degradations,

The core power distribution is controlled so that, in
conjunction with other core operating parameters (e.g., CEA
insertion and a]i?nment limits), the power distribution does
not result in violation of this L0, The limiting safety
system settings and this LCO are based on the accident
analyses (Refs. 1 and 2), so that specified acceptsble fuel
design limits are not exceeded as a result of anticipated
operational occurrences (AOOs) and the limits of acceptable
consequences are not exceeded for other postulated
accidents.

Limiting power distribution skewing over time also minimizes

xenon distribution skewing, which is a significant factor in
controlling axia) puwer distrit.tien,

(continued)

CEQG STS B 3.2-1 04/29/92 2:33pm



bt B ot L |

+

A e e e e e

BASES

6T BTN a—— e e e siam. s R
T T —— A — T —— - - -

T, (Digital)
B 3.2.3

BACKGROUND
(continund)

CEDG STS

Power distribution is a product of multiple parameters,
various combinations of which may produce acceptable power
distributions. Operation within the design limits of power
distribution is accomplished by generating operating limits
on the iinear heat rate (LHR) and the departure from
nucleate beiling (DNB),

Proximity to the DNB condition is expressed by the departure
from nucleate boiling ratio (PNBR), defined as the ratio of
the cladding surfare heat flux required to cause ONB to the
actual cladding surface heat flux. The minimum DNBR value
during both normal operation and AOOs is calculated by the
CE-1 Corrriation (Ref. 3) and corrected for such factors as
rod bow and grid sparers, and it is accepted as an
appropriate margin to ONB for all operating conditions.

There are two systems that monitor core power distribution
online: the Core Operating Limit Supervisory System (COLSS)
and the core protection calculators (CPCs). The COLSS and
CPCs that monitor the core power distributiun are capable of
verifying that the LHR and the DNBR do not exceed their
limits, The COLSS performs this function by continuously
monitoring the core power distribution and calculating core
power operating limits corresponding to the allowable peak
LHR and DNBR, (he CPCs perform this function by
continucusly calculating actua) values of DNBER and local
power density (LPD) for comparison witk the respective trip
setpoints.

A DNBR penalty factor is included in the COLSS and CPC DNBR
calculation to accommodate the effects of rod bow. The
amount of rod bow in each assembly is dependent upon the
average burnup experienced by the assembly. Fuel assemblies
that incur hicher than average burnup experience greater
magnitude of rod bow. Conversely, fuel assemblies that
receive lower than average burnup experience less rod bow.
In design calculations for a reload core, each batch of fuel
is assigned a penalty applied to the maximum integrated
planar radial power peak of the batch. This penalty is
correlated with the amount of rod bow that is determined
from the maximum average assembly burnup of the batch. A
single net penalty for the COLSS and CPCs is then determined
from the penalties associated with each batch that comprises
a core reload, accounting for the offsetting margins caused
by the lower radial power peaks in the higher burnup
batches.

(continued)
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T, (Digital)
B 3.2.3

BACKGROUND

(continued)

———

The COLSS indicates continuously to the operator how far the
core, is from the cperating limits and provides an audible
alarm if an operating limit is exceeded. Sucn a condition
signifies a reduction in the capability of the plant to
withstand an anticipated transient, but does not necessarily
imply an immediate violation of fuel design .imits, If the
margin to fuel design limits continues to decrease, the RPS
ensures that the sgecified acceptable fuel design limits are
not exceeded for ADOs by initiating a reactor trip,

The COLSS continually generates an assessment of the
calculated margin for LHR and ONBR specified limits. The
data required for these assessments include measured incore
neutron flux data, CEA positions, and Reactor Coonlant System
(RCS) inlet temperature, pressure, and flow,

In addition to the monitorin? performed by the COLSS, the
RPS (via the CPCs) continually infers the core power
distribution and thermal margins by processing reactor
covlant data, signals from excore neutron flux detectors,
and input from redundant reed switch assemblies that
indicates CEA position. 1In this case, the CP(s assume a
minimum core power of 20% RTP., This threshold is set at
20% RTP because the power range excore neutron flux
detection system is inaccurate below this power level. If
power distribution or other parameters are perturbed as a
resuit of an ADQ, the high local power density or low DNER
trips in the RPS initiate a reactor trip prior to exceeding
fuel design limits,

The limits on the ASI, F,, and T, represent limits within
which the LHR and DNBR algorithms are valid. These limits
are obtained directly from the initial core or reload
analysis.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
operation and A00s (Ref. 4), The power distribution and CEA
insertion and alignment (COs preclude core power
distributions that violate *he following fuel design
criteria:

a. Duriny a LOCA, peak cladding temperature must not
exceec 2200°F (Ref. 5);

(continued)
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BASES

T, (Digital)
83.2.3

APPLICABLE
SAFETY ANALYSES
(continued)

b. ODuring a loss-of-flow accident, the e must be at least
95% probability at the 95% confidence level (the
G5/97 DNB criterion) that the hot fue! iod in the Lore
does not experience a DNB condition (Ref. 4);

¢. During a CEA ejection sccident, the fission energy
input to the fue: rist not exceed 260 cal/gm
(Ref. [5)); and

d. The control rads must be capable of shutting down the
reactor with a minimum required SDM with the h\ghest
worth control rod stuck fully withdrawn (Ref. [6]).

ihe oower der<ity at any point in the core must be limited
to maintain the fu2l desigcn criteria (Ref. 1). This result
is accomplished by maintaining the power distribution and
reacti.r covlan! conuitions so that the peak LHR and DNB
parameters ave within overating limits supported by the
accidert analysis (Ref. 2) with due regard for the
correlations between measured quantities, the power
distribution, and uncertainties in the determination of
power distribution.

Fuel cladding railure during a LOCA is limited by
restricting the maximum linear heat generation rate so that
the peak cladding temperature does not exceed 2200°F

(Ref. 1). Peak cladding temperatures exceeding 2200°F cause
severe cladding failure by oxidation due to a gircaIOy-water
reaction.

The LCOs gc. erning LHR, ASI, ana RCS ensure that these
criteria ar» met as long as the core is operated within the
AS{ anu F,, limits specified in the COLR, and within tke T,
limits The ). tter are process variables that characterize
the three-dirensional power distribution of the reactor
cove, Operation within the limits of these variables
ensires that their actual values are within the range used
in the accident analyses.

Fuel cladding damage does not occur from condicions outside

the limits of these .COs durinc normal opccation. However,

fuel cladding damage could resuit if an accident occurs dve

to initial conditions cutside the lim'ts of these LCOs. The
p~t.ntial vor fuel cladding damage exists bacause rhanges in
the power distribution can caus® increased puwer peaking and
corresponding,, increased lccal LHRs,

(continued)
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T, (Digital)

$3.23
BASES
APPLICABLE T, satisfics Criterion 2 of the NRC Policy Statement.
SAFETY ANALYSES
(continued)
Lco The power distribution LCO limits are based oin correlations

betweer, power peaking and certain measured variables uscd as
inputs to the LHR and DNER operat.ng limite. The power
distribution LCO limits are provided in the COLR.

The limitations on the T, are provided to ensure that design
operating margins are maintained. T, > 0.10 is not
expected. If it ocrurs, the actions to be taken ensure that
gperation is restricted to only those conditions required to
jdentify the cause of the tilt It is necessary to
explicitly account fur power asymmetries because the radial
peakina tactors used in the core power distribution
calculations are based on an untilted power distribution,

APPLICADILLITY

Power distribution 14 a concern any time the reactor is
critical. The power distribution LCOs, however, are only
applicable in MODE 1 above 20% RTF. The reasons these LCOs
are not applirable below 20% RTP are:

a. The incore neutron detectors that provide input to the
COLSS, which then calculates the operating limits, are
inaccurate due to the poor signal-to-noise ratio that
they experience at relatively low core power levels.

b. As a result of this inaccuracy, the CPCs assume a
minimum core power of 20% RYP when generating LPD and
DNBR trip signals. When tne core power is below this
level, the core is operating well below its thermal
limits and the resultant CPC calculated LPD and DNER
trips are highly conservative.

ACTIONS

. s

CEOG STS

B.-_L_a.n..ﬂ_u =
If the measured T_ is greater than the T, allowance used in

the CPCs but = 0.30. nonconservative trip setpoints may be
calculated. Required Action A.l restores T, to within its

(continued)

B 3.2-5 04/23/92 2:33pm



e - e I e e

BASES

Te (D;gital)

ACTTONS

CEQG STS

A.l and A.2 (continued)

specified 1imits by repositioning the CEAs, and the reactor
may return Lo normal operation, A Completion Time of

2 hours is sufficient time to allow the operatoer o
repasition the CEAs because significant radial xenon
redistribution does not occur within this time.

If the T, cannot be restored within 2 hours, the T
allowance in the CPCs must be adjusted, per Required
Action A.2, to be equal to or greater than the measured
value of T, to ensure that the design safety margins are
maintained.

B.l. B.2, and B.3

Required Actions B.1, B.2, and B.3 are moditied by a Mute
that requires all subsequent actions be performed if power
reduction commences prior to restoring T, = 0.10. This
requirenment ensures that corrective action is taken before
unrestricted power operation resumes,

1f the measured 1, > 0,10, THERMXL POWER is reduced “o

= 50% RTP within & hours. The 4 hours allows enough time to
take action to restore T, prior to reducing power and limits
the probability of operation with a power distributian cut
of limits, Such actions include performing SR 3.2.3.2,
which provides a value of T, that can be used in subsequent
actions,

Also in the case of a tilt generated by a CEA misalignment,
thz 4 hours allows recovery of the CEA misalignment, because
a measured T > 0.10 is not expected. If it occurs,
continued operation of the reactor may be necessary to
discover the cause of th2 tilt. Operation then is
restricted to only those conditions required to identify the
cause of the tilt, It is necessary to explicitly account
for power asymietries because the radiul pawer peaking
factors used in the core power distribution calculation are
based on ar untilted power distribution.

If the measured T, 15 not restored to within its specified
limits, the reactor continues to operate with an axial power
distribution mismatcn. Continued operation in this
configuration may induce an axia! xenon oscillation, which

{continued)
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T, (Digital)
B 3.2.3

BASES

ACTIONS .1, 8.2, and B.3 (continued)

res.1ts in increased linear heat generation rates when the
xenen redistridutes. 1f the measured T, cannot be restored
to within its limit within 4 hours, reactor power m'<* he
reduced. ficducing THERMAL POWER to < 50% RTP within « nours
rovides an acceptable level of protection from increased
power peaking due to otential xenon redistribution while
maintaining a power “e.e! sufficiently high enough to allow
the tilt to be analszea.

The Linear Power Level —High trip setpoints are reduced to

£ 55% RTP to ensure that the assumptione of the accident
analysis regarding power peaking are maintained. After
powe: has been reduced tc = 50% RIP, the rate and magnitude
of changes in the care f'ux are greatly roduced. Therefore,
16 hours is an acceptable time period to allow for redurtion
of the Linear Power Leve)n—High trip setpoints, Required
Action B.2. The 16-hour Completion Time allowed to reduce
the Linear Power Level-—-High trip setpoinils is required to
perform the actions necessary to reset the trip setpoints.

THERMAL POWER is restricted to 50% RIP unti) the measured T,
is restored to within its specified 1imit by correcting the
out-cf-1imit condition, This action prevents the aperator
from increasing THERMAL POWER above the conservative limit
when a significan' 7, has existed, but allows the unit to
continue cpecation for diagnostic purposes,

The Completion Tiwme of Required Action B.3 is modified by a
Note governing subseguent power increases. After @ THERMAL
POWER increase following vestoration of T, operation may
proceed providea the measured T, is determined to remain
within its specified limit ai the increased THERMAL POWER
level.

The provision to allow discontinuation of the s.rveillance
aftar verifying that , = 0.10 is within its specified iimit
at least once per hour for 1Z hours or wuntil T is verified
to be within its specified 1imit at a THERMAL POWER

z §5% RTP prevides an acceptable exit from this Action after
the measured T, has been veturned to an acceptable value,

{continued)
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T, (Digital)
B 3.2.3

ACTIONS
(continued)

(%

If the measured T, cannot be restored or determined within
its specified iimit. core power must be reduced. Reduction
of core power to < 20% RTP ensures that the core is
cperating within its thermal limits and places the core in a
conservative condition based on the trip setpoints generated
by the CPCs, which assume a minimum core power of 20% RTP.
Six hours is a reasonable time to reach 20% RTF in an
orderly manner and without challenging plant systems,

SURVETLLANCE
REQUIREMINTS

]

Continuous monitoring of the measured T, by the incore
nuclear detectors is provided by the colss. A coLss alarm
is annunciated in the event that the measured T, exceeds the
value used in the CP(Cs.

With the COLSS out of service, the operator must calculate
T, and verify that it is within its specified limits. The
12-hour Frequency is sufficient to identify slowly
developing T.'s before they exceed the limits of this LCO.
Also, the 12-hour Frequency prevents significant xenon
redistribution.

R_3.2.3

Verification that the COLSS T, alarm actuates at a value
less than the value used in the CPCs ensures that the
operator is alerted if T, approaches its operating limit.
The 31-day Frequency for performance of this SR is
consistent with the historical testing frequency of reactor
protection and monitoring systems. The Surveillance
Frequency for testing protection systems was extended to

92 days by CEN 327. Monitering systems were not addressed
in CEN 327, therefore this Frequency remains at 31 days.

SR_3.2.3.3

Independent confirmation of the validity of the COLSS
calculated T, ensures that the COLSS accurately identifies
Te's,

{continued)
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BASES
SURVEILLANCE SR_3.2.3.3 (continued)
REQUIREMENTS
The 31-day Frequency for performance of this SR is
consistent with the historical testing frequency of reactor
protection and monitoring systems. The Surveillance
frequency for testing protection systems was extended to
92 days by CEN 327. Mcnitoring systems were rot addressed
in CEN 327, therefore this Frequency remains at 31 days.
REFERENCES 1. FSAR, Section [15].
2. FSAR, Section [6].
3. CE-l Correlation for DNBR.
4. 10 CFR 50.46, Appendix A, GDC 10.
5 10 CFR 50.46.
6. 10 CFR 50, Appendix A, GDC 26.
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B 3.2 POWER DISTRIBUTIUN LIMITS
B 3.2.4 AZIMUTHAL POWER TILT (T,) (Analog)

BACKGROUND

The purpose of this LCO is te limit the core power
distribution to the initial v2lues assumed in the accident
analyses. Operation within the limits imposed by this LCO
limits or prevents »otential fuel cladding failures that
could breach the primary {ission product barrier and release
fission products to the reactor coolant in the event of a
loss-of-coolant accidert (LOCA), loss-of-flow accident,
ejected control clement acsembly (CEA) accident, or other
postulated accident requiring termination by a Reactor
Protection System trip function. This LCO limits the amount
of damage to the fuel cladding during an accident by
ensuring that the plant is operating within acceptable
bounding conditicns at th: onset of a transient.

Methods of contrclling the power distribution include:
a. Using CEAs to alter the axial power distribution;

b. De-reasing CEA insertion by boration, thereby
improving the radial power distribution; and

¢. Correcting off-optimum conditions (e.g., a CEA drop or
misoperation of the unit) that cause wargin
degradations.

The core power distribution is controlled so that, in
conjunction with other core operating parameters (e.g., CEA
insertion and alignment limits), the power distribution does
not result in violation of this LCO. The limiting safety
system settings and this LCO are based on the accident
analyses (Refs. 1 and 2), so that specified acceptable fuel
design limits are not exceeded as a result of anticipated
operational occurrences (AOOs), and the limits of acceptable
consequences are not exceeded for other postulated
accidents.

Limiting power distribution skewing over time also minimizes

the xenon distribution skewing, which is a significant
factor in controlling the axial power distribution.

(continued)
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Tq (Analog)
B3.2.4

BACKGROUND
(continued)

Power distribution is a product of multiple parameters,
various combinations of which may produce acceptable power
distributions. Opsration within the design limits of power
distridbution is accomplished by generating operating limits
for linear heat rate (LHR) and departure from nucleate
boiling (DNB).

The 1imits on LHR, Total Planar Radial Peaking factor (Fiy) s
Tota) Inte?rated Radial Peaking Factor (F), T, and ASI
represent limits within which the LHR algorithms are valid,.
These limits are obtained directly from the core reload
analysis.

Either of th two core power distribution monitoring
systems, the Excore Detector Monitoring System or the Incore
Uetector Monitoring System, provides adequate monitoring of
the core power distribution and is capable of verifying that
the LCO 1imits are not exceeded. The Excore Detector
Monitoring System performs this function by continuously
monitoring AS] with OPERABLE quadrant-symmetric excore
neutron detectors and by verifying ASI is maintained within
the 1imits specified in the COLR.

In conjunction with the use of the Excore Detector
Monitoring System and in establishing the ASI limits, the
following assumptions are made:

a. The CEA insertion limits of LCO 3.1.6, “Shutdown CEA
Insertion Limits," and LCO 3.1.7, "Regulating CEA
Insertion Limits," are satisfied;

b. The T, restrictions of LCO 3.2.4 are satisfied; and
c. F,, does not exceed the limits of LCO 3.2.2.

The Incore Detector Monitoring System continucusly prevides
a direct measure of the peaking factors, and the alarms that
have been established for the individual incore detector
segments ensure that the peak LHRs are maintained within the
limits specified in the COLR. The setpoints for these
alarms include tolerances, set in conservative directions,
for:

a. A measurement calculational uncertainty factor of
1.062;

(continued)

CEQG STS

B 2.2-2 05/01/92 11:35am



|

R T —

T P ——————.

s e o e e i e e R —
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B 3.2.4
BASES
BACKGROUND b. An engineering uncertainty factor of 1.03;
(continued)
¢c. An allowance of 1.002 for axial fuel densification and
thermal expansion; and
d. A THERMAL POWFR measurement uncertainty factor of
1.02.
APPLICABLE The fuel cladding must not sustain damage as a result of

SAFETY ANALYSES

normal operation (Conditior 1) or AOCs (Condition 2)

(Ref. 3, GDC 10). The power distribution and CEA insertion
and alignment LCOs preclude core power distributions that
violate the following fuel design criteria:

%. During a LOCA, peak cladding temperature must not
exceed 2200°F (Ref. 4);

b. During a loss-of-flow accident, there must be at least
95% probability at the 95% confidence level (the
§5/95 DNB criterion) that the hot fuel rod in the core
doe: not experience a ONB condition (Ref. 3, GDC 10);

¢. During an ejected rod accident, the fission energy
input to the fuel mrst not exceed 280 cal/gm
(Ref. [ ]); and

d. The control rods must be capable of shutting down the
reactor with a minimum required SOM with the highest
werth sontro‘ rod stuck fully withdrawn (Ref. 3,
60C 26°.

The power density at any point in the core must be limited
to maintai~ the fuel design criteria (Ref. 4). This process
is accomplished by maintaining the power distribution and
reactor coolant conditions so that the peak LHR and DNB
parameters are within operating limits supported by the
accident analysis (Ref. 1) with due regard for the
correlations between measured quantities, the power
distribution, and uncertainties in determining the power
distribution. '

Fuel cladding failure during a LOCA is limited by

restricting the maximum linear heat generation rate (LHGR)
so that the peak cladding temperature does not exceed 2200°F

(continued)
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Tq (Analog)
B 3.2.4

APPLICABLE
SAFETY ANALYSES
(continued)

(Ref. High peak clad”ing temperatures are assumed to
cause severe cladding failure by oxidation due to a
Zircaloy-water reaction.

The LCOs governing LHR, ASI, and the Reactor Coolant System
ensure that these crvterva are met as long as the core is
operated within the ASI, ,1. and F limits specified in the
COLR, and within the T, lim.ts The latter are process
varaables that character:ze the three-dimensional power
distribution of the reactor core. Operation within the
limits for these variables ensures that their actual values
are within the range used in the accident analyses.

tuel cladding damage does not occur while the reactor is
operating at conditions outside these LCOs during otherwise
normal operation. Fuel cladding damage could result,
however, if an accident occurs from initial conditions
outside the 1imits of these LCOs, Changes in the power
distribution cause increased power peaking and
correspondingly increased local LHRs.

The T, satisfies Criterion 2 of the NRC Policy Statement.

LCO

The power distribution LCO limits are based on correlations
between power peaking and the measured variables used as
inputs to the LHR and departure from nucleate boiling ratio
operating limits. The power distribution LCO limits, except
T,» are provided in the COLR. The 1imits on LHR ensure that
in the event of a LOCA, the peak temperature of the fuel
cladding does not exceed 2200°F.

APPLICABILITY

In MODE 1, rower distribution musy. be maintained within the
Timits assui2d in accident analysis to ensure that fuel
damage doet not result following an ADO. In other MODES,
this LCO does not apply because THERMAL POWER is not
sufficient to require a limit on core power distribution,

CEQG STS
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B 3.2.4

BASES (continued)

ACTIONS A.l and A.2

I1f the measured T _ is > [0.03] and < 0.10, the calculation
of T, may be nonconservative. T must be restored within
2 hours or F. and F. must be determined to be within the
limits of LCU 3.2.2 and LCO 3.2.3, and determined to be
within these limits every 8 hours thereafter, as long as T
is out of limits. Two hours is sufficient time to allow the
operator to repcsition CEAs, and significant radial xenon
redistribution carnot occur within this time, The 8-hour
Completion Time ensures charges in F.. and F! can be
identified before the limits of LCO 3.2.7 and LCO 3.2.3,
respectively, are exceeded.

B.1

If Required Actions and associated Compietion Times of
Condition A are not met, THERMAL POWER must be reduced to

= 50% RTP. This regqui~ement ensures that the core is
operating within its thermal limits and places the core in a
conservative condition. Four hours is a reasonable time to
reach 50% RTP in an orderly manner and without challenging
plant systenms.

.1, €.2, and C.3

With T, > 0.10, F, and F must be within their specified
limits to ensure that acceptable flux peaking factors are
maintained, Based on operating experience, 1 hour is
sufficient time for the operator to evaluate these factors,
If F, and F, are within limits, operation may proceed for a
| total of 2 hours after the Condition is entered wh:le
attempts are made to restore T, to within its iimit.

| If T, = 0.10 cannot be achieved, power must be reduced to

| s 50% RTP within 2 hours. If the tilt is generated due to a

| CEA misalignment, operating at = 50% RTP allews for the

1 recovery of the CEA. Except as a result of CEA

| misalignment, T_ > 0.10 is not expected; if it occurs,

’ continued opera%ion of the reactor may be recessary to
discover the cause of the tilt. If this procedure is

! followed, operation is restricted to only those conditions

| required to identify the cause of the tilt. It is necessary

| to account explicitly for power asymmetries because the

|

(continued)
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Te (Analog)
B 3.2.4

ACTIONS

C.1, 2.2, and C.3 (continued)

radial power peaking factors used in core power distribution
calculacions are based on an untilted power distribution.

If T_1is not restored to within its limits, the reactor
continues to operate with an axial power distribution
rnismatch, Continued operation in this configuration may
induce an axial xenon oscillation that causes increased
LHCRs when the xenon redistributes. If T, cannot be
restored to within its limits within 2 hours, reactor power
must be reduced. Reducing THERMAL POWER to = 50% RTP within
2 hours provides conservative protection from increased
peaking due to potential xenon redistribution. The Required
Actions are modified by a Note that requires all subseguent
actions to be performed once power reduction commences after
entering the Condition if T, is not restored to < 0.10.

This procedure ensures corrective action is taken befors
unrestricted power operation resumes. Following THERMAL
POWER reduction to = 50% RTP, T, must be restored to

= [0.03] before THERMAL POWER is increased (Required

Action C.3). This Required Action prevents the operator
from increasing THERMAL POWER above the conservative iimit
when tne Condition, T, outside its limits, has existed but
allows the unit to continue operation for diagnostic
purposes. The Completion Time of Required Action (.3 is
modified with a Note to indicate that the cause of the
out-of-1imit condition must be corrected prior to increasing
THERMAL POWER. Thi: Note also indicates that subsequent
power operation above 50% RTP may proceed provided that the
measured T, is verified = [0.03] at least once per hour for
12 hours, or until verified at 95% RTP., This ensures that
the power distribution is responding as predicted. The
Compietion Time of 12 hours is a historical value that
allows an acceptatle exit from the LCO after the T  value is
verified acceptable for 12 hours or until 95% RTP is
reached.

SURVETLLANCE
REQUIREMENTS

R_3.2.4.

T, must be calculated at 12-hour intervals. The 12-hour
Frequency prevents significant xenon redistribution batween
Surveillances.

CEOG STS
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DNBR (Digital)
B 3.2.4

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.4 Departure from Nucleate Boiling Ratio (DNBP) (Digital)

BASES

T I I T T e

BACKGROUND

== ~—— Pt el SRS s e e

The purpose of this LCO is to limit the core power
Aistribution to the initial value assumed in the accident
analyses. Specifically, operation within the limits imposed
by this LCO either 1imits or prevents potential fuel
cladding failures that could breach the primary fission
product barrier and release fission products to the reactor
coolant in the event of a loss-of-coolant accident (LOCA),
loss-of-flow accident, ejected control element assembly
(CEA) accident, or other postulated accident requiring
termination by a Reactor Protection System (RPS) trip
function. This LCO limits the amount of damage to the fuel
cladding during an accident by ensuring that the plant is
operating within acceptable conditions at the onset of a
transient,

Methods of cor'rolling the power distribution include:

a. Using full or part length CEAs to alter the axial
power distribution;

b. Decreasing CEA insertion by boration, thereby
improving the radial power distribution; and

¢. Correcting off-optimum conditions (e.g., a CEA drop or
misoperation of the unit) that cause margin
degradations.

The core power distribution is controlled so that, in
conjunction with other core operating parameters (e.g., CEA
insertion and ali?nment limits), the power distribution does
not result in violation of this LCO. The limitin? safety
system settings and this LCO are based on the accident
analysis (Refs. 1 and 2), so that specified acceptable fue.
design limits are not exceeded as a result ot anticipated
operational occurrences (AOOs) and the limits of acceptable
consequences are not exceeded for other postulated
accidents.

Limiting power distribution skewing over tidc alsn minimizes
the xenon distribution skewing, which is a signifi.ant
factor in controlling axial power distribution,

(continued)
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DNBR (Digital)
B 3.2.4

BACKSRCUND
(continued)

Power distribution is a product of multiple parameters,
various combinations of which may grodure acceptable power
distributions. Operation within the design linits ot power
distribution is accomplished by generating operating limits
on the linear heat rate (LHR) and the departure from
nucleate boiling (PNB).

Proximity to the DNB condition is expressed by the DNBR,
defined as the ratio of the cladding surface heat flux
required to cause DNB to the actual cladding surface heat
flux, The minimum DNBR value curing both normal operation
and ADOs is [ ] as calculated by the CE-1 Correlation

(Ref. 3) and corrected for such factors as rod bows and grid
spacers and it is accepted as an appropriate margin to DNB
for all operating conditions,

There are two systems that monitor cere power aistributici
online: the Core Operating Limits Sueervisory System
(COLSS) and the core protection calculators (CPCs). The
COLSS and CPCs that wonitor the core power distribution are
capable of verifying that the LHR and DNBR do not exceed
their limits. The CCLSS performs this function by
continuously monitoring the core power distribution and
calculating core power operating limits corresponding to the
allowable peak LHR and DNBR. The CPCs perform this function
by continuously caiculating an actual value of DNBR and LPD
for comparison with the respective trip setpoints.

A DNBR penalty factor is included in both the COLSS and CPC
DNBR calculaticn to accommodate the effects of rod bow. 1he
amount of rod bow in each assembly is degendent upon the
average burnup experienced by that assembly. Fuel
assemblies that incur higher than average burnup experience
a greater magnitude of rod bow, Conversely, fuel assemblies
that receive lower than average burnup experience less rod
bow. In design calculations for a re oad core, each batch
of fuel is assigned a penalty that is applied to the max imum
integrated planar radial power peak of the batch. This
penalty is correlated with the amount of rod bow that is
determined from the maximum average assembly burnup of the
batch, A single net penalty for the COLSS and CPCs is then
determined from the penalties associated with each batch
that comprises a core reload, accounting for the offsetting
margins due to the lower radial power peaks in the higher
burnup batches.

(continued)
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DNBR (Digital)
R 3,2.4

BASES

BACKGROUND The COLSS indicates continuously to the operator how far the
(continued) core is from the operating limits and provides an audible

alarm when an operating limit is exceeded. Such a condition
signifier a reduction in the capability of the plant to
withstand an anticipated transient, but does not necessarily
imply an immediate violation of fuel design limits., If the
margin tc fuel design limits continues to docrease, the RPS
ensures that the specified acceptable fuel design limits are
not exceeded during ADOs by initiating a reactor trip.

The COLSS continually generates an assessment of the
calculated margin for LHR- and DNBR-specified limits. The
deta required for these assessmen’s include measured incore
neutron flux, CEA positions, and . .ctor Coolant System
(RCS) inlet temperature, pressure, and flow.

In addition to the monitorin? performed by the COLSS, the
RPS (via the CPCs) continually infers the core power
distribution and therma) margins by processing reactor
coolant cata, signals from excore neutron flux detectors,
and input from redundant reed switch astemblies that
indicates CEA position. In this case, the CP(s assume a
minimum core power of 20% RTP because the power range excore
neutron flux detecting system is [naccurate below this power
level, 1f power distribution or other parameters are
perturbed as a result of ar 400, the high local puwer
density or low DNBR trips in the RPS initiate a reactor trip
prior to the exceeding of fuel design limits.

The limits on ASI, F, , and T, represent limits within which
the LHR and DNBR algorithms are valid. These limits are
obtained directly from the initial core or reload analysis.

APPLICABLE The fuel cladding must net sustain damage as a result of

SAFETY ANALYSES normal operation or A0Os (Ref. 4). The power distribution
and CEA insertion and alignment LCOs prevent core power
distributions from reaching levels that violate the
following fuel design criteria:

a. During a LOCA, peak cladding temperature must not
exceed 2200°F (Ref. 5);

b. During a loss-of-flow accident, there must be at least
95% probability at the 95% confidence level (the

(continued)
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B 3.2.4

APPLICABLE
SAFETY ANALYSES
(continued)

95/95 DNB criterion) that the hot fuel red in the core
does not experience a DNB condition (Ref. 4);

€. During an ejected CEA accident, the fission energy
input to the fuel must not exceed 280 cal/gm (Ref. 6);
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. 7?.

The power density at any point in the core must be limited
to maintain the fuel design criteria (Ref. 4 ). This is
accomplished by maintaining the power distribution and
reactor coolant conditions so that the peak LHR and DNB
parameters are within operating 1imits supported by the
accident analyses (Ref. 1) with due regard for the
correlations between measured Juantities, the power
distribution, and uncertainties in the determination of
power distribution.

Fuel cladding failure during a LOCA is limited Ly
restrictin$ the waximum linear heat generati n rate so that
the peek cladding temperature does not exceec 2200°F

(Ref, 4). Peak cladding temperatures exceeding 2200°F may
cause severe cladding failure by oxidation due to a
Zircaloy-water reaction.

The LCOs governing LHR, ASI, and RCS ensure that these
Criteric are met as long as the core is operated within the
ASI and F,limits specified in the COLR, and within the T
limits. ?he latter are process variables that character)ze
the threz-dimensional power distribution of the resctor
core. Operation within the limits for these variables
ensures that their actual values are within the range used
in the accident aralyses (Ref. 1).

Fuel cladding damage does not occur from conditions outside
the limits of these LCOs during normal operation. However,
fuel cladding damage could result if an acrident occurs from
initial conditions outside the 1imits of these LCOs. f[his
potential for fuel cladding damage exists because changes in
the power distribution can cause increased power peaking and
correspondingly increased local LHRs,

DNBR satisfies Criterion 2 of the NRC Policy Statement.

CEOG STS
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DNBR (Digital)
B 3.2.4

LCO

The power distribution LCO limits are based on correlations
between power peaking and certain measured variables used as
inputs to the LHR and DNBR operating limits. The power
distribution LCO limits are provided in the COLR.

With the COLSS in service and one or both of the Control
Element Assembly Calculators (CEACs) OPERABLE, the DNBR wil}
be waintained by ensuring that the core power calculated by
the COLSS is equal to or less than the permissible core
power operating limit calculated by the COLSS. In the event
that the COLSS is in service but neither of the two CEACs is
OPERABLE, the DNBR is maintained by ensuring that the core
power calculated by the COLSS is equal to or less than a
reduced value of the permissible core power operating limit
calculated by the COLSS. In this condition, the calculated
operating limit must be reduced by 13.0% RTP,

In instances for which the COLSS is out of service and
either one or both of the CEACs are OPERAGLE, the DNBR is
maintained by operating within the acceptable region
specified in the COLR as siown in Figure 3.2.4-i, in the
COLR, and using any OPERABLE CPC channel. Alternatively,
when the COLSS is -l of service and neither of the two
CEACs is OPERABLE, the ONBR is maintained by operating
within the acceptable region specified in the COLR for this
condition as shown in Figure 3.2.4-2, in the COLR, and using
any OPERABLE CPC channel,

With the COLSS out of service, the limitation on DNBR as a
function of the ASI represents a conservative envelope of
operating conditions consistent with the analysis
assumptions that have been analytically demonstrated
adequate to maintain an acceptable minimum DNBR for all
A0Os. Of these, the postulated loss-of-flow transient is
the most limiting. Operation of the core with a DNBR at or
above this limit ensures that an acceptable minimum DNER is
maintained in the event of a loss-of-flow transient.

RPPLICABILITY

—

Power distribution is a concern any time the reactor is
critical. The power distribution LCOs, however, are only

(continued)
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ONBR (Digital)
B3.2.4

APPLICABILITY
(continued)

applicable in MODE 1 above 20% RTP. The reasons these LCOs
are not applicable below 20% RIP are:

a. The in~ore neutron detectors that provide input to the
COLSS, which then calculates the operating limits, are
inaccurate due to the peor signal-to-noise ratio that
they experience at relatively low core power levels.

b. As & result of this inaccuracy, the CPCs assume a
minimum core power of 20% RTP when generating the
local power density (LPD) and DNBR trip signals. When
the core power is ge‘ow this level, the core is
operating well below the thermal limits and the
resultant CPC calculated LPD and DNBR trips are highly
conservative.

ACTIONS

-

Al

Operating at or above tne minimum required value of the DNBR
ensures that an acceptable minimum DNBR is maintained in the
event of a postulatec loss-of-flow transient. 1If the core
power as calculated by the COLSS exceeds the core power
1imit calculated by the COLSS based on the DNBR, fuel design
limits may not be maintained following a loss of flow, and
prompt action must be taken to restore the DNBR above its
minimum Allowable Value. With the COLSS in service, 1 hour
is a reasonable time for the operator to initiate corrective
actions to restore the DNBR above its specified limit,
because of the low probability of a severe transient

oc rring in this relatively short time.

8.1

If the COLSS is not avai'able the OPERABLE DNBR channels are
monitcred to ensure that the DNBR is not exceeded.
Maintaining the DNBR within this specified range ensures
that no postulate  accident results in consequences more
severe than those described in the FSAR, Chapter 15. A
4-hour Frequency is allowed to restore the DNBR limit to
within the region of acceptable operation. This Frequency
is reasonable because the COLSS allows the plant to operate
with less DNBR margin (closer to the DNBR 1imi:) than when
monitoring with the CPCs.

(continued)
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8 3.2.4

ACTIONS

B.1 (continued)

hlso, when operating with the COLSS cut of service there is
a possibility of a slow undetectable transient that degrades
the DNBR slowly over the 4-hour period and is then followed
by an anticiﬁated operational occurrence or an accident.
Therefore, the CPC calculated values of DNBR are monitorsd
every 15 minutes when the COLSS is out of service. Als’, a
maximum allow'ble change in the CPC calculated DNBR en ures
that further degradation requires the operators to t- 2
immediate action to reduce reactor power to comply with the
technical specifications. Implementation of this
requirement ensures that potential reductions in core
thermal mar?in are quickly detected and, if necessary, cause
a8 decrease in reactor power and subsequent compliance with
:he existing COLSS out-nf-service Technical Specification
imits,

Four hours is allowed for restoring the DKBR to within
Timits if the COLSS is not restored to OPERABLE status.

This duration is reasonable because the Frequency of the CPC
determination of DNBR has been increased, and, with the
operation maintained steady, the likelihood of exceeding the
ONBR limit during the additional 2 hours is not increased,
Also, the likelihood of induced reactor transients from an
early power reduction is decreased,

€1

If the DNBR cannot be restored or determined within the
allowed times of Conditions A and B, core power must be
reduced. Reduction of core power to < 20% RTP ensures that
th: core is operating within its thermal limits and places
“ne core in a conservative condition based on trip setpoints
generated by the CPCs, which assume a minimum core power of
20% RTP.

The allowed Completion Time of 6 hours is reasonable, based
on operating experience, to reach 20% RTP from fuli piwer
conditions in an orderly manner and without challenging
plant systems.

CEOG STS
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DNBR (Digitai)
B 3.2.4

SURVETLLANCE
REQUIREMENTS

SR_3.2.4.1

With the COLSS out of service, the operator must monitor the
DNBR as indicated on any of the OPERABLE DNBR channels of
the CPCs to verify that the DNBR is within the specified
limits, shown in either Figure 3.2.4-1 or 3.2.4-2 of the
COLR, as applicabie. A 2-hour Frequency is adequate to
allow the operator to identify trends in ~onditions that
would result in an approach to the ONbx limit.

This SR is modified by a Note that states that the SR is
only applicable when the COLSS is out of service,
Continuous monitoring of the DNBR is provided by the COLSS,
which calculates core power and core power operating limits
based on the DONBR and continuously displays these limits to
the operator. A COLSS margin alarm is annunciated in the
event that the THERMAL POWER exceeds the core power
operating limit based on the DNBR.

SR_3.2.4.2

Verification that the COLSS margin alarm actuates at a power
level equal to or less than the core power operating limit,
as calculated by the COLSS, based cn the DNBR, ensures that
the operator is alerted when operating conditions approach
the DNBR operating limit. The 31-day Frequency for
performance of this SR is consistent with the historical
testing frequency of reactor protection and monitoring
systems. The surveillance frequency for testing protection
systems was extended to 92 days by CEN 327. Monitoring
systems were not addressed in CEN 327; therefore, this
Frequency remains at 31 days.

REFERENCES

1. FSAP Chapter [15].

2. FSAR, Chapter [5].

3., C-E 1 Correlation for DNBR.

4. 10 CFR 50, Appendi+ A, GODC 10.
5. 10 CFR 50.46.

(continued)
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AS1 (Analcg)
83,08

BACKGROUND
(continued)

Puwer distribution is a product of multiple parameters,
various combinations of which may produce acceptable power
distributions, Operation within the design limits of power
distribution is accomplished by generating oporating Timits
on linear heat rate (LMR) and departure from nucleate
boiling (DNB).

The Timits on LHR, Total Planar Radial Pegt1q? Factor (F, ),
To .. Integrated Radial Peaking Factor (F,), qs N3 AS]
represent limits within which the LHR algorithms are valid,
These timits are obtained directly from the core reload

analysis.

Either of the two core power distributio) monitoring
systems, ‘he Excore Detector Monitoring System and the
Incore Detector Monitoring System, provide adequate
monitoring of the core power distribution and are capable of
verifying that the LHR does not exceed its limits, The
Excore Detector Monitoring System performs this function by
contnuousiy monitoring the ASI with the OPERABLE
quadrant-symmetric excore neutron flux detectors and
verifying that the AS] {s maintained within the aliowable
limits specified in the COLR,

In conjunction with the use of the Excore Detector
Monitoring System and in establishing the ASI limits, the
following conditions are assumed:

a. The CEA insertion lTimits of LC™ 3.1.6, “Shutdown CEA
Insertion Limits," and LCO 3.1.7, "Regulating CEA
Insertion Limits," are satisfied;

b. The T, restrictions of LCO 3.2.4 are satisfied; and
¢. F, does not exceed the limits of LCO 3.7 2.

The Incore Detector Monitoriry System continuously provides
a direct measure of the veakin? factors and the alarms that
have been established for the individual incore detector
segments ensuring that the peak LHR is maintained within the
limits specified ir the COLR, The setpoints for these
1larms include tolerances, set in conservative directions,
as follows:

a. A measurementi calculational uncertainty factor
of 1.062;

(continued)
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AS1 (Analog)
B 3.2.5

APPLICABILITY

In MODE 1 with THERMAL POWER » 20% RTP, power distributicn
must be maintained within the limits assumed in the accident
analyses to ensure that fuel damage does not result
following an ADO. In other MODES, this LCO does not apply
because THERMAL POWER is not sufficient to require a limit
on the core power distribution. Below 20% KTP the incore
detector accy .y is rot reliable.

ACTIONS

Al

Operating the core within ASI 1imits specified in the COLR
and within the limits of LCO 3.3.]1 ensures an acceptable
margin for DNB and for maintaining local power density in
the event of an AOD., Maintaining ASI within limits »!s0
ensures that the limits of 10 CFR 50.46 are not exceeded
during accidents, The Required Actions to restore ASI must
be completed within 2 hours to 1imit the duration the plant
is operated outside tne initial conditions assumed in the
accident analyses, [In addition, this Completion Time is
sufficiently short that the xenon distribution in the core
cannot change significantly,

B.l

1f the AS] cannot be restored to within its specified
limits, or ASI cannot be determined because of Excore
Detector Monitoring System inoperability, core power must be
reduced. A change to MODE 2 ensures that the core is
operating farther from thermal limits and places the core in
a conservative conditien., Six hours is a reasonable amount
of time, based on operatin? experience, for rcaching MODE 2
in an orderly manner and without challenging plant systems.

SURVETLLANCE
RECUTREMENTS

Verifying that the AS{ is within the specified 1imits
ensures that the core is not approaching ONB conditions. A
Frequency of 12 hours is adequate for the operator to
identify trends in conditions that result in an appreach to
the AS] limits, because the mechanitms that affect the ASI,
such as xenon redistribution or CEA drive mechanism

(continued)
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AS1 (Analog)

B 3.2.5
BASES
SURVETLLANCE SR_3.2.5.1 (continued)
REQUIREMENTS
malfunctions, cause the AS! to change slowly and should be
discovered before the limits are exceeded.
REFERENCES 1. FSAR, Chapter [15].
2. FSAR, Chap &+ ¢
3. 10 CFR 80, ‘pnenita
4, 10 CFR 50.46.
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BASES

AS1 (Digital)
B 3.2.5

BACKGROUND
(continued)

Power distributfon is a product of multiple parameters,
various combinations of which may grcduce acceptable power
distributions. Operation within the design limits of power
distribution is accompiished by generating operating limits
on the linear heat rate (LHR) and the departure from
nucleate boiling (DNB).

Proximity to the DNB condition is expressed by the departure
from nucleate boiling ratio (DNBR), defined as the ratio of
the cladding surface heat flux required to cause DNB to the
actual cladding surface heat flux, The minimum DNER value
during both normal operation and ADOs is [ ] as calculated
by the CE<1 Correlation (Rcf. 3), and corrected for such
factors as rod bow and grid spacers, and it is accepted as
an appropriate margin to ONB for a1l oprrating conditions,

There are two systems that monitor core power distribution
online: the Core Operating Limit Supervisory System (COLSS)
or the core protection calculators (CPCs). The COL<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>