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Mr. Lee Bush, Chairman Mr. Brian Woods, Chairman
.

Westinghouse Combustion Engineering
Technical Specifications Committee Technical Specifications Committee

.

% Zion Nuclear Power _ Station % Southern California Edison
101 Shfloh Boulevard 9975 Toledo Way I

Zion, Ill_inois 60099 Irvine, California 92718 i

Mr.-J.. Lee Robertson, Chairman Mr. Blair Wunderly, Chairman
BWR Technical-Specifications Committee Babcock & Wilcox

-% Grand Gulf Nuclear Power Station Technical Specifications Committee
P. O. Box 756 % Crystal River Unit 3
Support Services Building Power Line Road

. Port Gibson, Mississippi 39150 P. O. Box 219 NA21
Crystal River,- Florida 32629

Dear Chairpersons:

.

The completed Section 3.2 for each version of the new Standard Technical
Specifications-(STS) is enclosed. The changes from draft NUREGs 1430 through
_1434 have been incorporated in accordance with the comment resolution process.
These. sections will be-issued as Revision 0 to tie NUREG reports for proof and
review in June 1992.-

'

In the interim,-the lead-plant licensees may use the revised sections to
prepare their plant-specific applications. In addition, if the Owners Groups
identify any errors or differences from comment resolution decisions, you-

should identify those issues promptly, in writing, so that we may trac's their
resolution. We will endeavor to incorporate any necessary corru tions

. identified by either the Owners or the ' staff prior to the issuance of
Revision 0 for proA and review.- However, .we intnd to hold any new issues
for further consi w . tion until after Revision 0 .s issued for proof and
review. Deferri , e.ction on new issues is necessary to preclude detrimental

jimpacts on the seneiale for completing the comment resolution. process. In the
.

. event that you conclude that an issue warrants more immediate attention, you
should' contact me directly so that I may add the issue to the appropriate
meeting-agenda.
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Should you have any questions regarding this matter, you may contact me at
301-504-1161 or-the NRC Section lead.

Sincerely,
Original Sen:d tf
Richa:d L. Em;S, Jr

Christopher 1. Grimes, Chief
Technical Specifications Branch
Division of Operational Events Assessment

Enclosure:
As stated

cc: w/ Enclosure
W. Russell
W. Hall, NUMARC

DISTRIBUTION: w/ Enclosure,3CentralFiles
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DISTRIBUTION: w/o Enclosure
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Should you have. any questions regarding this matter, you may contact me at
301-504-1161 or the NRC Section Lead.

Sincerely,

.U 0+1&nhfI*/
/

[ChristopherI. Grimes, ChiefTechnical Specifications Branch
Division of Operational Events Assessment

Enclosure:
As stated

cc: w/ Enclosure |

W. Russell I

W Hall, NUMARC
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k- Regulating Rod Insertion Limits
3.2.1,

3.2 POWER DISTRIBUTION LIMITS

3.2.1 Regulating Rod insertion Limits
I
i

LC0 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.

........................----N0TE----------------------------
This LC0 is not applicable while performing SR 3.1.4.2.
............................................................

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
__

A. Regulating rod groups A.1 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 LC0

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
!
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' Regulating Rod Insertion Limits
3.2.1.

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Regulating rod groups C.1 Initiate boration tc 15 minutes
inserted in restore SDM to
unacceptable a l's ok/ k .
operational region.

A_N,0
.

C.2.1 Restore regulating 2 hours
rod groups to within
restricted operating
region.

QB

C.2.2 Reduce THERMAL POWER 2 hours
to less than or equal
to the THERMAL POWER
allowed by the
regulating rod group
insertion limits.

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition C
not met.

am

BWOG STS 3.2 2 05/01/92 8:49am
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Regulating Rod Insertion Limits
3 . 2.1.

.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.1.1 Verify regulating rod groups are within the 4 hours when
sequence and overlap limits as specified in the CONTROL R00
the COLR. drive sequence

61 arm is
inoperable I

AND

12 hours when
the CONTROL R0D
drive sequence
alarm is
OPERABLE

|

' SR 3.2.1.2 Verify regulating rod groups meet the 4 hours when
insertion limits as specified in the COLR the regulating '

rod insertion
limit alarm is
inoperable

AND

12 hours when
the regulating

i

rod insertion
limit alarm is
OPERABLE

-

'

SR 3.2.1.3 Verify SDM r 15e ok/k. Wit'nin 4 hours
prior to
achieving
criticality

.

BWOG STS 3.2-3 05/01/92 8:49am
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APSR Insertion Limits
-3.2.2

,

3.2 POWER DISTRIBUTION LlHITS

3.2.2 AXIAL 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

CONDITION REQUIPED ACTION COMPLETION TIME

A. APSRs not within A.1 Perform SR 3.2. 5.1. Once per
limits. 2 hours

AND

A.2 Restore APSRs to 24 hours
within limits.

| D. Required Action and B.1 Be in MODE 3. . 6 hours
| associated Completion

Time not met.

.._
;

SURVEILLANCE RErulREMENTS

SURVEILLANCE FREQUENCY
,

SR 3.2.2.1 Verify APSRs are within acceptable limits 12 hours
| specified in the COLR.
I

! g

BWOG STS 3.2-1 4/28/92 8:19am
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AXIAL POWER IMBALANCE Operating Limits
3.2.3

.

3.2 POWER DISTRIBUTION LlHITS |

!
3.2.3 AXIAL POWER IMBALANCE Operating Limits |

:

LCO 3.2.3 AXJAL- POWER IM3ALANCE shall be maintained within the limits
specified in the COLR.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. AXIAL 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
I limits.

B. Required Action and B.1 Reduce THERMAL POWER 2 hours
associated Completion to s 40% RTP,
Time not met.

.

BWOG STS 3.2-1 4/23/92 9:40am
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AXIAL POWER IMBALANCE Operating Limits
3.2.3

'

,

SitRVEllLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.3.1 Verify AX1AL POWER IMBALANCE is within 1 hour when
limits as specified in the COLR. AX1AL PCWER

IMBALANCE alann
is inoperable

6!@

12 hours when
AX1AL POWER

~

IMBALANCE alann
is OPERABLE

-

.

.

BWOG STS 3.2-2 4/23/92 9:40am
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QPT
3.2.4

,

3.2 POWER DISTRIBUTION LIMITS

3.2.4 QUADRANT POWER TILT (QPT)

LC0 3.2.4 QPT shall be maintained less than or equal to the
steady-state limits specified in the COLR.

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

ACTIONS
-

_

CONDITION REQUIRED ACTION COMPLETION TIME

A. QPT greater than the A.1.1 Perform SR 3.2.5.1. Once per
steady state limit and 2 hours
less than or equal to OR

the transient limit.
A.1.2.1 Reduce THERMAL POWER 2 hours

e 2% RTP from the
allowable THERMAL OR

POWER for each 1% of
QP1 greater than the 2 hours after
steady state limit. last

performance of
SR 3.5.2.1

Al{0 -

.

A.1.2.2 Reduce nuclear 10 hours
overpower trip
setpoint and nuclear
overpower based on
Reactor Coolant
System flow and AXIAL
POWER IMBALANCE trip
setpoint a 2% RTP
from the allowable
THERMAL POWER for
each 1% of QPT
greater than the
steady state limit.

blLD

(continued)

BWOG STS 3.2-1 4/28/92 6:Olpm
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QPT
3.2.4

,

ACTIONS

'CONDIT10N' REQUIRED ACT10N COMPLETION 1IME

!
A. (continued) A.2 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 minutestransient limit and a 2% RTP from
less than or equal to allowable THERMAL
the maximum limit due POWER for each 1% of
to misalignment of a- QPT greater than the
CONTROL ROD or an steady state limit.
APSR.

8.N.D

B.2 Restore QPT to less 2 hours
than or equal to the
transient limit.

C. Required Action and C.1 Reduce THERHAL POWER 2 hours
associated Completion to < 60% of the
Time of Condition A allowable THERMAL
or 8 not met. POWER.

AND

C.2 Reduce nuclear 10 hours
overpower trip

i setpoint to 5 65.5%
! of-the allowable

THERMAL POWER.

(continued).

.

BWOG STS 3.2-2 4/28/92 6:01pm
|

1
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QPT
3.2.4

.

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 THERHAL
the maximum limit due POWER.
to causes other than :
the misalignment of AND

'

either CONTROL R00 or
APSR. D.2 Reduce nuclear 10 hours

overpower trip,

setpoint to 5 65.5%
of the allowable
THERMAL POWER.

E. Required Action and E.1 Reduce THERMAL POWER 2 hours
associated Completion to s (20]% RTP.
Time for Condition C
or 0 not met.

f. QPT greater than tile F.1 Reduce THERMAL POWER 2 hours
maximuin limit. to 5 [20]% RTP.

.

!

BWOG STS 3.2-3 4/28/92 6:01pm
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QPT
3.2.4

.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.4.1 Verify QPT is within limits as specified in 12 hours when
the COLR. the QPT alann

. is inoperable

bHD

7 days when the
QPT alann is
OPERABLE

-

6h_D.

When QPT has
been restored
to less than or
equal to the
steady state
lim;t, I hour

for 12
consecutive
hours, or until
verified
acceptable at
t 95% RTP

=
_.

%

BWOG STS 3.2-4 4/28/92 6:Olpm
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Power Peaking factors ;

'3.2.5
,

- 3.2 POWER DISTRIBUTION LlHITS |

|

3.2.5 Power Peaking factors. !

LCO 3.2.5 fo(Z) and ffg shall be within the limits specified in the
COLR.-

,

APPLICABILITY: MODE 1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

'

A. _ fo(Z) not within A.1 Reduce THERMAL POWER 15 minutes
limit. a 1% RTP for each 1%

that F (Z) exceedsn
limit

6.!LD
,

A.2 Reduce nuclear 8 hours
overpower trip
setpoint and nuclear
overpower based on
Reactor Coolant
System (RCS) flow and
AXIAL POWER IMBALANCE
trip setpoint
a 1% RTP for each 1%
that F (Z) exceedsn
limit

AND

A.3 Restore F (Z) to 24 hourso
: within limit.

;

(continued)

:

BWOG STS 3.2-1 04/29/92 10:22am
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power-Peaking-Factors
3.2.5 '

s

ACTIONS-(continued) '

CONDITION REQUIRED ACTION COMPLETION. TIME
,

B. Ffs not within limit. B.1 Reduce THERMAL POWER 15 minutes
greater than or ecual
to RH(%) RTP
(specified in the
COLR) for each,

1%thatFfg exceeds
limit.

AND
>

B.2 Reduce nuclear 8 hours
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%
thatFfg exceeds
limit.

AND

|

B.3 Restore Ffn to with';n 24 hours
limit,

t-

|
--

,

C. Required Action and C .1-- Be in MODE 2. 2 hours
associated Completion
Time-not met.

__

:

l .

BWOG STS 3.2-2 04/29/92 10:22am
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Power Peaking Factors
3.2.5 -

.

SURVEILLANCE REQUIREMENTS-

SURVEILLANCE rREQUENCY
~

,

SR 3.2.5.1 -------------------NOTE------------------
Only required when complying with Required
Actions of LC0 3.1.4, " CONTROL R00 Group
Alignment Limits";--LC0 3.2.1, " Regulating
Rod Insertion-Limits"; LC0 3.2.2, " AXIAL
POWER SHAPING ROD (APSR) Insertion Limits";

',

LC0 3.2.3, " AXIAL POWER IMBALANCE Operating
Limits"; LC0 3.2.4, " QUADRANT POWER TILT
Limits".
.........................................

Verify F (Z) and Fly are w' thin limits by As specified bye
using the Incore Detector System to obtain the ap
a power distribution map. LC0(s)plicable

'

. _

,

p

,

'l

,

i
BWOG STS 3.2-3 04/29/92 10:22am
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P
Pegulating Rod Insertion Limits

Q B 3." 1

.

B 3.2 POWER O!STRIBUTION LIMITS

B 3.2.1 Regulating Rod Insertion Limits

BASES
_

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 applicabh criteria for 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 monitored and controlled 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 overlap, in order to approximate a linear
relation' between red worth and rod position (integral rod
worth). To achieve this approximately linear relationship,
the regulating rod groups are withdrawn and operated in a
predetermined sequence. The automatic con' sl 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 reactivi+y 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 Coolant System (RCS).
!

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

(continued)

BWOG STS B 3.2-1 04/29/92 11:09am
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Regulating Rod Insertion Limits
* B 3.2.1

.

BASES

BACKGROUND LCO 3.2.1, " Regulating Rod Insertion Limits," LCO 3.1. 2,
(continued) "AX1AL POWER SHAPING R00 (APSR) Insertion Limits,"

LC0 3.2.3, " AXIAL POWER IMBALANCE Operating Limits," and
LC0 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 Fn(Z)
and Fl limits in the COLR. Operatior within the Fn(Z)
limits 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 Fn(Z) and F2, limits, certain reactivity limits are
met by regulating rod insertion limits. It regulating rod
insertion limits also restrict the ejectcd NNTROL ROD worth
to the values assumed in the safety analysis and maintain
the minimum required SDM in MODES 1 and 2.

Operation within the limits of this LC0 prevents fuel
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 othat 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 (Cendition 2). The LCOs governing regulating
rod insertion, APSR position, AXIAL POWER IMBALANCE, and QPT
preclude core power distributions that viciate 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-f( ced-reactor-coolant-flow accit; s
there must be at Irast 95% probability at the 955

I

confidence level (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience a DNB

! condition (Ref. 1).

(continued)

i
! BW0G STS B 3.2-2 04/29/92 11:09am
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|
Regulating Rod Insertion limits

.. B 3.2.1
'

.-

BASES
,

APPLICABLE c. During an ejected rod accident, the fission energy
SAFETY ANALYSES input to the fuel must not exceed 280 cal /gm (Ref. 3).

(continued)
d. The CONTROL RODS must be capable of shutting down the

reactor with a minimum required SDM with the hi hest
worth CONTROL R0D stuck fully withdrawn (Ref. 1 .

fuel cladding damage does not occur when the core is
-

operated outside the conditions of these LCOs during normal
operation. However, fuel cladding damage results if an
accident occurs with the simultaneous violation of one or
more of the LCOs limiting the regulating rod position, the
APSR position, the AXIAL POWER IMBALANCE, and tia QPT. This
potential for fuel cladding damage exists because changes in
the power distribution can cause increased power peaking and
correspondingly increased local linear heat rates.

The SDM requirement is met by limiting the regulating and
safety rod insertion limits such that sufficient-inserted

L reactivity is available in the rods to shut down 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 i

iasertion limit may also indicate that the maximum ejected
rod worth cnuld 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 QPT
present.

,

|

|- The regulating 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,S,and6),

i The regulating rod insertion limits LCO satisfies .

| Criterion 2 of the NRC Policy Statement.
!

L LCO The limits on CONTROL R0D sequence, including group overlap
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
l'

(continued)

BWOG STS B 3.2;3 04/29/92 11:09am
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Regulating Rod Insertion Limits
B 3.2.1

s

BASES

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

L The overlap between 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 en adjustment of the measurement system-
independent limits given in the COLR to allow for THERMAL
POWER level uncertainty and rod position errors.i

i Actual alarm setpoints implemented in the unit may be more ,

restrictive than the maximum allowable setpoint values in
providing additional conservatism between the actual alann
setpoint and the measurement system-independent limit.

APPLIC ABILIT'' The regulating rod sequence, overlap, and physical insertion
limits shall be maintained with the reactor in MODES 1
and 2. These limits maintain the validity of the assumed ;

'

! power distribution, ejected rod worth, SDM, and reactivity
| rate insertion 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,

L and 5 is governed by LC0 3.1.1, " SHUTDOWN MARGIN (SDM)."

f LC0 3.1.1, " SHUTDOWN MARGIN (SDM)," has been modified by a-
|' Nete -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 LC0 limit, which normally violates the LCO.

!
!
L

L ACTIONS The-regulating rod insertion alarm setpoints provided in the
|

COLR are based on both the initial conditions asi,umed in the
accident analyses and on-the SDM. . 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 SDM or

(continued)
- . - -
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,

Regulating Rod Insertion Limits- !
B 3.2.1

.

BASES ;

-

AC110NS ejected rod worth limits. Separate insertion limits are
-(continued) provided because different Required Actions and Compl_etion

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.

. Aal ;

| Operation with.the regulating rods in the restricted region
shown on the regulating rod.insertien 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 (Fo(Z) limits), or the loss-of-flow
accident DNB peaking limits (FL 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 me., be typical and '

do not cause significant differences in core teactivity, in
,

power distribution, or in rod worth, relative to the design-;
calculations. The group sequence must be maintained because

i

-design calculations assume the regulating rods withdraw and
I insert in a predetermined order.

for verification that Fe(Z) and are within their limits,L ,

SR 3.2.5.1 is performed using the Incore Detector System to
obtain a three-dimensional power distribution map.
Verification that Fo(Z) and FL 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 required 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. Repeating 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 fo(Z) and FL does not
p'rovide verification-that the' reactivity insertion rate on

| (continued)
-
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Regulating Rod Insertion Limits
B 3.2.1

i

i

BASES

AC110NS 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
thai a rod insertion limit is ejected rod worth limited,
then the ejected rod worth is no more limiting han the
SDM-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.

A.2

Indefinite operation with the regulating 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 cause an adverse xenon
redistribution, may cause the limits on AX1 AL POWER
IMBALANCE to be exceeded, or may adversely affect the
long-term fuel depletion pattern. Therefore, power peaking

i monitoring is c.llowed for up to 24 hours af ter discovery of
failure to meet the requirements of this LCO. This required
Completion Time is reasonable based on the low probability
of an event occurring simultaneously with the limit out of

i specificatien in this relatively short time period. In
addition, it precludes long-term depletion with abnormal
group insertions or configurations, thereby limiting the

,

i potential for an adverse xenon redistribution.

B.1

If 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 insertion 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

I
(continued)
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Regulating Rod Insertion Limits
B 3.2.1

.

BASES

ACTIONS Bzl (continued)

occurring simultaneously 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.

CA

Operation in the unacceptable region shown on the figures in
the COLR corresponds to power operation with an SDM less
than 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 worth may exceed its initial condition limit.
Therefore, the RCS 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 cn limiting 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 aligning the required
valves and for starting the boric acid pumps. Boration
continues until the regulating rod group positions are
restored to at least within the restricted operational
region, which restores the minimum SDM capability and
reduces the potential ejected rod worth to within its limit.

L?d
The required Completion Time of 2 hours from initial
discovery of a regulating rod group in the unacceptable
region until its restoration to within the restricted!

L 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 additional
2 hours is reasonable, based on limiting the potential for

(continued)
.
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Regulating Rod Insertion Limits
0 3.2.1

- - -

BASES

ACTIONS C.2.1 (continued)-

an adverse 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.

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 R00 Group Alignment
Limits," apply.

C.2.2

The SDM and ejected rod worth limit can also be restored by >

reducing the THERMAL POWER to a value allowed by the
,

regulating rod ins-rt. ion limits in the COLR. The required '

Completion Time o' hours is sufficient to allow the
operator to complete the power reduction in a' orderly
manner and without challenging the plant systems. Operation 1

for up to-2 hours more in the restricted region shown in the
COLR is acceptable, based on the low probability of an event
occurring simultaneously 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.

U
-

If the reaulating 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
H0DE 3, in which this 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 SDM assumed
in the accident analyses. The required Completion Time of
6 hours is reasonable, based on operating experience,

L regarding the amount of time required to reach MODE 3 from
L RTP without challenging plant systems.
L

|

|
'

(continued)
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Regulating Rod Insertion Limits
B 3.2.1

Lt

- BASES (continued)

SURVElLLANCE SR 3.2.1.1
REQUIREMENTS

This Surveillance ensures that the sequence and overlap
limits are not violated. A Surveillance frequency of
12 hours or 4 hours, depending on whether the CONTROL R0D

-

drive sequence alarm is OPERABLE er not, is acceptable
because little rod motion occurs in 4 hours due to fuel
burnup and the probability of a deviation occurring
simultaneously with an ineperable sequence monitor in this-
relatively short time frame-is low. Also, the frequency '

takes into account other information available to the
operator in the control room who monitors the status of the ,

regulating rods.
.

SR 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 and to detect regulating rod banks ,

that may be approaching the group insertion limits, because
'ittle 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 may be approaching or exceeding their group insertion
limits, although more 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 operator who monitors
the status of the regulating rods.

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

2. 10 CFR 50.46.
__

3. FSAR, Section [ ].
4. FSAR,Section[ ].
5, FSAR, Section [ ].

4

(continued)
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Regulating Rod Insertion liniits
B 3.2.1

|'
BASES

REFERENCES 6. fSAR, Section [ ].
(continued)

7. FSAR,Section[ ).
8. FSAR, Section [ ).

_

w-

-

_
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APSR Insertion Limits
B 3.2.2

.

B 3.2 POWER DISL...BUTION LIMlIS

B 3.2.2. AX1AL POWER SHAPING R0D (APSR) Insertion Limits

BASES

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
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, LC0 3.2 Regulating Rod Insertion
Limits," LC0 3.2.2, "AX1AL POWER !NG R0D (APSR)
Insertion Limits," LC0 3.2.3, "AXC '0WER IMBALANCE
Operating Limits," and LC0 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 ils 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 Emergency Core Cooling
System (ECCS). Operation within the fig 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.

|- Operati_on within the subj?ct LCO limits will 7revent fuel
i 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,.

efected rod accident, or other postulated accident requiring
termination by a Reactor Protection System (RPS) trip
function.

t
'

(continued)

BWOG STS B 3.2 1 04/29/92 9:09am
.

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



_ . , . . . . . . - _ . . _ . . ___ . - _ _ _ _ . . _. - . _ _ . _ _ _ _ _ _ . _ .. _ _ __ _-

.

APSR Insertion Limits
B 3.2.2

.

B AS ES__(continued)-

-APPLICABLE The fuel cladding must not sustain damage as a result of
3AFETY ANALYSES normal operation (Condition 1) or- anticipated operational-

occurrences (Condition 2). Acceptance criteria for the
safety and regulating rod insertion, APSR position, AXIAL
POWER IMBALANCE, and QPT LCOs preclude core power
distributions that violate the following fuel design
criteria:

a. During a large-break LCCA, the peak cladding
temperature must not '.xceed 2200tF (Ref. 2);

b. During a loss-of-forced-reactor-coolant-flow accident,-
the e must be at least 955 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;

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

and

d.- CONTROL RODS must be capable of shutting 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 damage could result should an.

accident occur simultaneously with violation of one or more
of thesr. 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 ''1wed QPT present.

The APSR insert'' simits satisfy Criterion 2 of the NRC
Policy Statement.

_ _ _ .

LCO The limits on APSR physical insertion as defined in the COLR
must be mair,tained because they serve the function of

(continued)
_
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APSR Insertion Limits !
B 3.2.2

,

BASES '

|
~

LCO controlling the power distribution within an acceptable
(continued) range.

'

Error-adjusted maximum allowable setpoints for APSR
insertion are provided in the COLR. The setpoints are
derived by adjustment of the measurement system-independent
limitsgivenintheCOLRtoallowforTHERMALPOWERlevel
uncerta nd rod position errors.

Actual alarm setpoints implemented in the unit may be more
restrictive than the maximum allowable setpoint values to
allow for additional conservatism between the actual alarm
setpoints and the measurement system-independent limits. '

.

APPLICABILITY The J.PSR physical insertion limits shall 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 fuel

cycle des |g(n assumes APSR withdrawal at the effective fullpower 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 windort, the
APSRs are not allowed to be reinserted for the remainder of
the fuel cycle, in MODE 2, agiicability is required
because K y e 0.99. Apalicability in MODES 3, 4, and 5 is
not required, because tie power dittribution assumptions in
the accident analyses would not be exceeded in these MODES.

t

._

!

ACTIONS for steady-state pruer operation, a normal position for APSR
insertion-is s)eci t 4ed in the st stion operating procedures.
The APSRs may 3e positi e ed as necessary for transient AX1AL ;

POWER IMBALANCE contini until the fuel cycle design requires

incorporate APSR withdrawal.)(Not all fuel cycles may
them to be fully wi d drawn.

APSR position limitz, are not;

imposed for gray APSRs. with two exce)tions. If the feel'-

L cycle design incorporates an APSR witidrawal (usually near
end of cycle (E0C)), the APSRs may not be maintained in the
fully withdrawn position- prior to the fuel cycle bu' nup forr
t h.: APSR withdrawal. if 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

.

BASES !
l__

AC110NS af ter the fuel cycle burnup for the APSR withdrawal occurs,
(continued) the APSRs may not be reinserted for the remainder of the

fuel cycle. These restrictions apply to ensure the axial i

burnup distribution that accumulates in the fuel will be '

consistent with the expected (as designed) distribution.

M

within their limits, SR 3.2.5.1 is performeb(2) and FIs are
for verification that the core parameters F

using the
-Incore Detector System to obtain a three-dimensional power
distribution map. Successful verification that F (Z) andeFlw are within their limits 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 hours 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.1 ar. A.2, and
LCO 3.1.4, " CONTROL ROD Group Alignment Limits," apply.

U
|

| 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 AXIAL POWER IMBALANCE to be exceeded, or may affect the
long tenn fuel depletion pattern. Therefore, power peaking
monitoring is allowed for up to 24 hours. This required
Completion Time is reasonable based on the low probability
of an event occurr_ing simultaneously with the APSR limit out
of specification. In addition, it precludes long-term
depletion with the APSRs in )ositions that have not been
analyzed, thereby limiting tie p tential for an adverse
xenon redistribution. This time limit also ensuret that the

(continued)
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APSR Insertion Limits
B 3.2.2

.

BASES

AC110NS A .,2 (continued)

intended burnup distribution is maintained, and allows the I

o)erator sufficient time to reposition the APSRs to correct
tieir positions.

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

16.1
"

If the APSRs cannot be restored to their intended positions
within the retuired Completion Time of 24 hours, the reactor
must be placec in H0DE 3, in which- this LCO does not apply.
This Action ensures that the fuel tes not continue to se
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 SR 3.2.2.1
REQUIREMENTS

Fuel cycle designs that allow APSR withdrawal near E0C do
not permit reinsertion of AP3Rs 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 life when the APSR withdrawal
occurs. Verification that the APSRs are within their
insertion limits 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 Frequency
required for.perfonning this verification is sufficient
because APSPs are positioned by manual control and are
normally moved infrequently. The probability of a deviation
occurring simultaneously with an inoperable computer alarm
is low 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.

(continued)
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|APSR Insertion Limits
B 3.2.2

.

BASES (continued)

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10 and GDC 26.
5

2. 10 CFR 50.46. ,

3. FSAR, Chapter [ ].
4. FSAR, Chapter ( ).

,
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AX1AL POWER IMBALANCE Operating limits I

B 3.2.3 i

'

;

'

8 3.2 POWER DISTRIBU110N LlHITS

B 3.2.3 AXIAL POWER IMBALANCE Operating Limits

BASES
-

.-

BACKGROUND This LCO is 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 I

to maintain specified acceptable fuel design limits,
including limits that satisfy the criteria specified in
10 CFR 50.46 (Ref. 1). This LCO provides limits on AX1AL
POWER IMBALANCE to ensure that the core operates within the

i

f (Z) and fly limits given in the COLR. Operation withine

the f (2) limits given in the COLR prevents power peaks thatq

exceed the loss-of-coolant accident (LOCA) limits derived ,

from the analysis of the Emergency Core Cooling System
1(ECCS). Operation within the fa limits given in the COLR

prevents departure from nucleate boiling (DNB) during a
loss-of-forced-reactor- coolant-flow accident.

This LC0 is required to limit fuel cl.Jding failures that
' breach the 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, 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
maintaining the validity of the assumptions in the safety
analyses related to the initial power distribution and
reactivity,

fuel cladding failure'during a >ostulated LOCA is limited by
restricting the maximum linear leat generation rate so that

j the peak cladding temperature does not exceed 2200'T
(Ref.2). Peak cladding temperatures greater than 2200*F
cause severe cladding failure by oxidation due to a
Zircaloy-water reaction.

Proximity to the DNB 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 DNBR value
during both normal operation and anticipated transients is

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

(continued);

i
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!, AX1AL POWER IMBALANCE Operating Limits
~', B 3.2.3,

,

>

U BASES
.

BACKGROUND to DNB. The DNB correlation limit ensures that there is at
(continued) least 95% probability at the 95% confidence level (the 95/95

DNB criterion) that the hot fuel rod in the core does not
experience DNB.

The measurement system-independent limits on AXIAL POWER i

IMBALANCE are determined directly by the_ reload safety
evaluation analysis without adjustment for measurement
system error and uncertainty. Operation beyond these limits
could 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 AX1AL POWER
IMBALANCE are specified in the COLR.

,

APPIICABLE 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 (APSR) Insertion
Rod Insertion Limits,"

LCO 3.2.2, "AX]AL POWER SHAPING ROD
Limits," LCO 3.2.3, "AX1AL POWER IMBALANCE Operating
Limits," and LCO 3.2.4, " QUADRANT POWER TILT (QPT),"
preclude core power distributions that would violate the
following fuel design criteria:i

a. During a large-break LOCA, peak cladding temperature
must not exceed 2200'f (Ref. 1);

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

j 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.

| The regulating rod sositions, the AXIAL POWER SHAPING ROD
j. (APSR) positions,11e AXIAL POWER IMBALANCE, and the
'

QUADRANT POWER TILT (QPT) are 3rocess variables that
characterize and control the tiree-dimensional power
distribution of the reactor core.

Fuel cladding damage does not occur when the core is
operated outside this LC0 during normal operation. However,
fuel cladding damage could result should an accident occur
with simultaneous violation of one or more of the LCOs

(continued)
_ -

1
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AX1AL POWER IMBALANCE Operating Limits i
B 3.2.3

.

BASES
.

APPLICABLE governing the four process varicbles cited above. This
SAFETY ANAliSES 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 (LHRs).

The regulating rod insertion, the APSR positions, the AXIAL
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 analyses. The axial
poner distribution is maintained primari~y by the AXIAL
POWER IMBALANCE and the APSR position limits; and the redial
power distribution is maintained primarily by the QPT
limits. The regulating rod insertion limits affect both the
radial and axial po ar distributions.

The dependence of the core poner 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 AXIAL POWER IMBALANCE limit must be
interpreted as operating the t. ore at the maximum allonable
f;(2) or F),w peaking factors assured as initial conditions
for the accident analyses with the allowed QPT present.

AXIAL POWER IMBALANCE satisfies Criterion 2 of the NRC
Policy Statement.

._

LCO The power distribution LC0 limits have been established
bosed on correlations between power peaking and easily

| measured process variables: regulating rod position, APSR
l position. AXIAL POWER IMBALANCE, and QPT. The AKIAL PNER

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-cf-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, " AXIAL POWER SHAPING ROD

| (APSR) Insertion Limits."
4Operation beyond the power distributiun-based LC0 limits for

the corresponding allonable THERMAL POWER and simultaneous

(continued)
_ _

BWOG sis B 3.2-3 04/29/92 9:20am-



. - - . - - _ _ - - . - - . . - - .- _-_..-..-...- -.-- - - -

.

AX1AL POWER IMBALANCE Operating Limits
B 3.2.3

,

BASES

LCO occurrence of either the LOCA or loss-of-forced-reactor-
(continued) coolant-flow accident has an acceptably low probability.

Therefore, if the LCO limits are violated, a short time is
allowed for entrective action before a significant power
reduction is required.

The AXIAL POWER IMBALANCE maximum allowable setpoints
(measurement system-dependent limits) applica$le for the
full Incore Detector System, the Minimum incore Detector
System, and the Excore Detector System are provided in the
COLR.

Actual alarm setpoints implemented in the unit may be more
restrictive than the maximum allowable setpoint v61ues to
provide additional conservatism betwe3n the actual alarm
setpoints and the measureinent system-independent limit.

APPLICABILITY In MODE 1, the limits on AXIAL POWER IMBALANCE must be
maintained when THERMAL POWER is > 4084 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 < 40fs RTP in MODE 1 is not
requi red . This operation is acceptable because the
combination of Ax!AL POWER IMBALANCE with the maximum
allowable IHERMAL POWER level will not result in LHRs
su; "iciently large to violate the fuel design limits. in
MODES 2, 3, 4, S, and 6, this LC0 is not applicable because
the reactor is not generating sufficient THERMAL POWER to
produce fuel damage.

,

In MODE 1, it may be necessary to suspend the AX1AL POWED
IMBALANCE limits during PHYSICS TESTS per LCO 3.1.8,
" PHYSICS TESTS Exceptions-MODE 1." Suspension of these
limits is permissible because the reactor protection
criteria are maintainad by the remaining _LCOs governing the
three-dimensional power distribution and by the

i Surveillances required by LC0 3.1.8.

.

ACTIONS A1

The AX]AL POWER IMBALANCE operating limits that maintain the
validity of the assumptions regarding the power

(continued)
_
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AXIAL POWER IMBALANCE Operating Limits
B 3.2.3

.

i BASES
! -

ACTIONS M (continued)

distributions in the accident analyses of the LOCA and the
loss-of-flow accident are provided in the COLR. 0)erstion
within the AXIAL POWER IMBALANCE limits given in tie COLR is
the acceptable region of operation: Operation in violation
of the AXIAL POWER IMBALANCE limits ghen in the COLR is the
restricted region of operation.

Operation with AX1AL POWER IMBALANCE in the restricted
region shown on the AXIAL POWER IMBALANCE figures in the

COLR potentially violates the LOCA LHR limits (f}(2) limits)ortheloss-of-flowaccidentDNBpeakinglimits f!s),or
both, for verification that f (Z) and Fay are within theirg
specified limits, SR 3.2.5.1 is performed using the incore
Detector Systcm to obtain a three-dimensional power
distribution map. Verification that f Z) and fly are
within their specified limits ensures k(hat operation with
the AX1AL POWER IMBALANCE in the restricted region does not
violate the ECCS or 95/95 DNB criteria. The required
Completion Time of 2 hours provides reasonable time for the
operator to obtai * power distribution map and to determine
and verify that poner peaking factors are within their
specified limits. Ihe 2-hour frequency provides reasonable
time to ensure that contir;ued verification of the power
peaking factors is obtained as core conditions (primarily
regulating rod insertion and induced xenon redistribution)
change, because little rod motion occurs in 2 hours due to
fuel burnup, the potential for xenon redistribution is _

limited, and the probability of an event occurring in this
short time frame is low.

U
IIndefinite operation with the AX1AL POWER IHBALANCE in the

restricted region is not prudent. Even if power peaking
monitoring per Required Action A.1 is continued, excessive
AX1AL POWER IMBALANCE over an e> .ed period of time may
cause a potentially adverse xenoi. .edistribution to occur.
Therefore, pcwer peaking monitoring is only allowed for a ,

'
maximum of 24 hours. This required Completion Time is
reasonable based on the low probability of a limiting event
occurring simultaneously with the AX1AL POWER IMBALANCE
outside the limits of this LCO. In addition, this limited
Completion Time precludes long-tenn depletion of the reactor

(continued)
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AX1AL POWER IMBALANCE Operating Limits
B 3.2.31

i

BASES

ACTIONS LZ (continued)

fuel with excessive AXIAL POWER IMBALANCE, thereby limiting
the potential for an adverse xenon redistribution.

The 24-hour Completion Time for restoring AX1AL POWER
IMBALANCE within acceptable limits gives the operator
sufficient time to reposition the APSRs or regulating rods
to rrduce the AX1AL POWER IMBALANCE because adverse effects
of xenon redistribution and fuci depletion are limited.

_

Ll

lf the Required ' Actions and the associated Comple' tion Times
of Condition A cannot be met, the AX]AL POWER IMBALANCE may
exceed its specified limits and the reactor may be operating
with a global axial pover distribution mismatch. Continued
operation in this configuration may induce an axial xenon
occillation and may result in an increased linear heat
generaticn rate when the xenon redistributes. Redecing
1HERMAL POWER to 5 40% RTP reduces the masimum LHR to a
value that does not exceed the F;(Z) and Fh initial
condition limits assumed in the accident analyses. The
required Completion Time of 2 hours is reasonable based on
limiting a potentially adverse 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.

.

_._

SURVEILL/NCE The AX1AL POWER IMBALANCE can be monitored by both the
REQUIREMENTS Incore and Excore Detector Systems. The AX1AL POWER

IMBALANCE maximum allcwable setpoints are derived from their
corresponding measurement system-independent limits by
adjusting for both the system observability errors and
instrumentation errors. Although they may be based on the

<

same measurement system-independent limits, the setpoints
for the different systems are not identical because of
differences in the errors applicable for each of these
systems. The uncertainty analysis that defines the required
error adjustment to convert the measurement system-
independent limits to alarm setpoints assumes that 75% of
the detectors in each quadrant are OPERABLE. Detectors
located on the core major axes are assumed to contribute

_
(continued)
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AXIAL 00WER IMBALANCE Operating Limits ;

8 3.2.3 |

.

BASES
|

SVRVEILLANCE one-half of their output to each quadrant; detectors in _the
REQUIREMENTS center assembly are assumed to contribute one-quarter of

(continued) 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 follows:

'

a. Nine detectors shall be arranged such that there are
three detectors in each of three strings and there are I

three detectors lying in the same' axial plane, with
ione plane at the core midplane and one plane in each jaxial 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,c.

figure B 3.2.3-1 (Minimum Incore Detector Systcm for AXIAL
POWER IMBALANCE 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 AX1AL POWER
IMBALANCE that is excessively large when the reactor is
operating at low THLRMAL 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.

SR 3.2.3,1
,

If the plant computer becomes inoperable, then the Excore
Syste., or Minimum Incore Detector System may be used to
monitor the AXIAL POWER IMBALANCE. Althouah 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 any trends in the AXIAL
POWER IMBALANCE that may exceed its alarm setpoint and for
undertaking corrective action.

|
,

|

(continued)
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AX1AL POWER IMBALANCE Operating Limits
B 3.2.3

BASES (continued)
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Figure B 3.2,31 (page 1 of 1)
Minimum incore System for AXlAL POWER IMBAL ANCE Measurement

(continued)
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AX]AL POWER IMBALANCE-Operating Limits
B 3.2.3

.

BASES

SURVEILLANCE 1R 3.2.3.1 (continued)
REQUIREMENTS

When the full Incore Detector System is OPERABLE, the
operator receives an alarm if the AX]AL POWER IMBALANCE
increases to its alarm setpoint. When the AXIAL POWER
IMBALANCE is less ther. the alarm setpoint, verification of
the AXIAL POWER IMBALANCE indication every 12 hours ensures
that the AX1AL POWER IMBALANCE limits are not violated and
verifies that the alarm system is OPERABLE. This
Surveillance Frequency is acceptable because the mechanisms
that can cause AX1AL POWER IMBALANCE, such as xenon
redistribution or CONTROL R00 drive mechanism malfunctions
that cause slow AXIAL POWER lHBALANCE increases, can be
discovered by the operator before the specified limits are
violated.

REFERENCES 1. 10 CFR 50.46.

2. FSAR, Chapter [15] .
'

3. FSAR, Chapter [15).

4. FSAR, Chapter (15].

=--

i
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QPT
B 3.2.4

.

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.4 QUADRANTPOWERT!LT(QPT)

BASES
_

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

1

The power density at any point in the core must be limited
to maintain specified acceptable fuel design limits,
including limits that preserve the criteria specified in
10 CFR 50.46 (Ref. 1). Together, LCO 3.2.1, " Regulating Rod
Insertion Limits," LC0 3.2.2, " AXIAL POWER SHAPING R0D
(APSR) Insertion Limits," LCO 3.2.3, "AXI AL POWER 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 fo(Z) and FL limits given in the COLR.

,

Operation within the Fe(Z) limits given in the COLR prevents
power $eaks that exceed the loss-of-coolant accident (LOCA)
limiti derived by Emergency Core Cooling Systems (ECCS)
analysis. Operation within the F\ limits given in the COLR
preventsdeparturefromnucleatetoiling(DNB)duringa
loss-of-forced-reactor-coolant-flow accident.

This LCO is required to limit fuel cladding failures that
breach the primary fission product barrier and-release
fission products to the reactor coolant 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 limits 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 )ostulated LOCA is limited by
restricting the maximum linear 1 eat generation rate (LHGR)
so that the peak cladding temperature does not exceed 2200'F,

l (Ref.2). Peak cladding temperatures greater than 2200*F
! cause severe cladding failure by oxidation due to a
| 71rcaloy-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 DNBR value

| (continued)
.-

BWOG STS B 3.2-1 04/29/92 1:13pm
,

4

, ...-,,-r-- - - , - - , , . , - - - , - - - n- -~- - ~ - > - - - ' , - ~ - = ~ = ' ' * ' * " * ' ' ' ' ~ ' ' " ' ' " " " ' " ' ' " ' ' ~ ~ ^ ~ ' ' ' " ~ * ~ ~ " " "



_ - _ _ _ _ - _ - --- _ _ _ - - - - - - - - - - - . - - - - -

.

QPT
B 3.2.4

BASES
.

BACKGROUND during both nonnal operation and anticipated transients is
(continued) limited to the Df4BR correlation limit for the particular

fuel design in use, and is accepted as an appropriate margin
to DNB. The Df4BR correlation limit ensures that there is at
least 95% probabilit
95/95 DNB criterion)y at the 95% confidence level (thethat the hot fuel rod in the core does
not experience DNB.

The measurement system-independent limits on QPT are
determined directly by the reload safety evaluation analysis
without adjustment for measurement system error and -

uncertainty. Operation beyond these limits could invalidate
core power distribution assumptions used in the accident
analysis. The error-adjusted maximum allowable alarm
setpoints (measurement system-dependent limits) for QPT are
specified in the COLR.

APPLICACLE The fuel cladding must not sustair, damage as a result of
SAFETY ANALYSES nonnal operation (Condition 1) and anticipated operational

occurrences (Condition 2). The LCOs based on power
distribution (LCO 3.2.1, LCO 3.2.2, LCO 3.2.3, and
LCO 3.2.4) preclude core power distributions that violate
the following fuel design criteria:

-

a. During a large-break LOCA, the peak cladding
temperature must not exceed 2200*f (Ref. 3).

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

there must be at least 95% probability at the 95%
confidence level (the 95/95 DNB criterion) that the
hot fuel rcd in the core does not experience a DNB
t.ondi t i on .

QPT is a process variable that characterizes and controls
the three-dimensional power distribution of the reactor
Core,

fuel cladding damage does not occur when the core is
operated outside this LC0 during normal operation. However,
fuel cladding damage could result if an accident occurs with
simultaneous vinlation of one or more of the LCOs governing
the four process variables cited above. Changes in the
power distri'ation can cause increased power peaking and
correspoairgly increased local linear heat rates (LHRs).

(continued)
_
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QPT
B 3.2.4

,

BASES

APPLICABLE The dependence of the core power distribution on burnup,
SAFETY ANALYSES regulating rod insertion, APSR position, and spatial xenon

(continued) distribution is taken into account during the reload safety
evaluation analysis. An allowance for QPT is accomodated
in the analysis and resultant LCO limits. The increase in
peaking taken for QPT is developed from a database of
full-core power distribution calculations (Ref. 4). The

calculations consist of simulations of many(powere.g., dropped ordistributions with tilt-causing mechanisms
misaligned CONTROL RODS, broken APSR fingers fully inserted,
misleadedassemblies,andburnupgradients). An increase of
less than 2% peak power per l's QP1 is supported by the
analysis, therefore a value of 24 peak power increase per
1% QPT is used to bound peak power increases due to QPT.

Operation at the AX1 AL POWER IHBALANCE or rod insertion .

limits must be inter >reted as operating the core at the
muimum allowable F/Z) or FL peaking factors for accident
initial conditions with the allowed QPT present.

QP1 satisfies Criterion 2 of the NRC Policy Statement.

LC0 The power distribution LCO limits have been established
based on correlations between power peaking and easily
measured process variables: regulating rod position APSR
position, AX1AL POWER IMBALANCE, and QPT. The regulating
rod insertion limits and the AX1 AL POWER IMBALANCE }-boundaries contained in the COLR represent the measurement
system-independent limits at which the core power
distribution either exceed the LOCA LHR limits or cause a
reduction in DNBR below the safety limit during a
loss-of-flow accident with the allowable QPT present and
with an APSR position consistent with the limitations on
APSR withdrawal detennined by the fuel cycle design and
specified by LCO 3.2.2.

Operation beyond the power distribution based LC0 limits for
the corresponding allowable THERMAL POWER and simultaneous
occurrence of one of a LOCA, loss-of-forced-reactor-
coolant-flow accident, or ejected rod accident has an
acceptably low probability. Therefore, if these LC0 limits
are violated, a short time is allowed for corrective action
before a significant power reduction is required.

(continued)
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QPT
B 3.2.4

.

BASES

4

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 additional conservatism between the actual alarm
setpoint and the measurement system-independent limit.

It is desirable for an operator to retain the ability to
operate the rtactor when a QPT exists. In certain
instances, operation of the reactor with a QPT may be
helaful or necessary to discover the cause of the QPT, The
com)ination of power level restriction with QPT in each -

Requiyed Action statement restricts the local LHR to a safe
level, allowing movement _ through t he specified applicability
conditions in the exception to Specification 3.0.3.

._

APPLICABillTY In HODE 1, the limits on QPT must be maintained when THERMAL
POWER is greater than 20% RTP to prevent the core power
distribution from exceeding 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 acce> table because
the resulting maximum LHR is not hi h enoug1 to cause
violation of the LOCA LHR limit (fo Z) licit) or the initial
condition DNB allowable peaking lim t (f", limit) during
accidents initiated from this power levei.

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, QPis greater than 20% in
MODE 1 with THERMAL POWER less than 20% RTP are allowed for
he same reason.

(continued)
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QPT ,

B 3.2.4 i

.

BASES

APPLICABILITY In H0 DES 3, 4, 5, and 6, this LCO is not applicable, brcause
(continued) the reactor is not generating THERHAL POWER and QPT is

indeterminate.

In H0DE 1, it may be necessary to suspend the QPT limits
during PHYSICS TESTS per LCO 3.1.8, " PHYSICS TESTS
Exceptions-HODE 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 e.dt1

The steady-state limit specified in the COLR provides an
allowance for QPT that may occur during normal operation. A
peaking increase to accommodate QPis up to the steady-state '

limit is allowed by the regulating rod insertion limits of
LC0 3.2.1 and the AXI AL POWER IMBALANCE limits of LCO 3.2.3.

Operation with OPT greater than the steady-state limit
specified in the COLR potentially violates the LOCA LHR
limits (Fg(Z) limits), or loss-of-flow accident ONB peaking
limits Fy limits),orboth,
and FL (are within their specified limits, SR 3.1.S.2 isfor verification that fo(Z)
performed using the incore Detector System to obtein a
three-dimensional power distribution map. Verifiution that

wi(th QPT greater than the steady state limit does not2) and Fh are within their limits ensures that operation
F

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 is a reasonable frequency at which
to ensure that continued verification of the power peaking
factors is obtained as core conditions that influence QPT
chan7e-

A ].2.1t

The safety analysis has shown that a conservative corrective
action is to reduce THERMAL POWER by 2% P,TP or more from the
allowable THERMAL POWER for each 1% of QPT in excess of the

(continued)
_ _
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QPV
B 3.2.4

.

BASES
_

ACTIONS A l.2.{ (continued)

steady-state limit. This Action limits the local LHGR to a
value corresponding to steady-state operation, thereby
reducing it to a value within the ascumed accident initial
condition limits. The required Completion Time of 2 hours
is reasonable, based on limiting the potential for xenon
redistribution, the low probability of an accident
occurring, and the steps required to complete the Action,

if QPT ;an be reduced to less than or equal to the
steady-state limit in less than 2 hours, the reactor may
return to normal operation without undergoing a power
reduction. Significant radial xenon redistribution dots not

4

occur within this amount of time.

The required Completion Time of 2 hours af ter the last
perfonnance of SR 2.5.2.1 allows reduction of THERMAL POWER
in the event the operators cannot or choose not to continue
to perform SP 3.5.2.1 as required by Required Action A.I.l.

A.l.?.2

Power operation is allowed to continue if THERMAL POWER is
reduced in accordance with Required Action A.I.2.1. The
same reduction (i.e , 24 RTP or more) is also applicable to
the nuclear overpower trip setpoint and the nuclear
overpower based on Reactor Coolant System (RCS) flow and
AX1AL POWER IMBALANCE trip setpoint, for each 1% of QPT in -

excess of the steady-state limit. This reduction nuintains
both core protection and an OPERABILITY margin at the
reduced THERMAL POWER level similar to that at RTP. The
required Completion Time of 10 hours is reasonable btsed on
the need to limit the potentially adverse xenon
redistribution, the low probability of an accident occurring
while operating out of specification, and the nun.ber of
steps required to complete the action.

61
Although the actions directed by Required Action 'A.I.2.1
restore margins, if the source of the QPT is not established
and corrected, it is prudent to establish increased margins.
A required Comoletion Time of 24 hours to reduce QPT to less

(continued)
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4

BASES
_.

AC110NS M (continued)

than the steady-state limit is a reasonable time for
investigation and corrective measures.

L.l.

If QPT exceeds the transient limit but is equal to or less
than the maximum limit due to a misaligned CONTROL R00 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 limit. Thus, the transient limit is the upper
bound within which the 24 for 1% power reduction rule may be
applied, but only for QPis caused by CONTROL R00 or APSR
misalignment. The required Completion Time of 30 minutes
ensures that the operator completes the THERMAL POWER
reduction before significant xenon redistribution occurs. ,

M
When 6 misaligned CONTROL ROD or APSR occurs, a local xenon
redistribution may occur. The required Completion Time of
2 hours allows the operator sufficient time to relatch or
realign a CONTROL R0D 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.

C.1

If the Required Action and assnciated Completion Times of
Cor.dition A or 8 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 Completica Time of 2 hours is

! reasonable to allow the operator to reduce THERMAL POWER to
! < 60's of allowable THEPHAL POWER without thallenging plant -
| systems. --

|

(continued)

|
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BASES
_

ACTIONS M
(continued)

Reduction of the nuclear overpower trip setpoint to 5 65.5%
of allowable THERKAL POWER af ter THERMAL POWER has been
reduced to < 60% of allowable THERHAL POWER maintains both
core protection and OPERABILITY margin at reduced power
similar to that at full power. The required Completion Time
of 10 hours allows the operator suf ficient time to reset the
trip setpoint and is reasonable based on operating
t-perience.

__

M
Power reduction to 60% of the allowable THERMAL POWER is a
conservative method of limiting the maximum core LHGR for
OPTS up to 20%. Although the power reduction is based on
the correlation used in Required Actions A.I.2.1 and B.1,
the database for a power peaking increase as a function of
QP1 is less extensive for til; mechanisms other than
misaligned CONTROL RODS and APSP.s. Because greater
uncertainty in the potential power peaking increase exists
with the less extensive database, a more conservative action
is taken when the tilt is caused by a mechanism other than a
misaligned CONTROL ROD or APSR. The iequired Completion
Time of 2 hours allows the operator to reduce THERMAL POWER
to < 60% of the allowable THERMAL POWER without challenging
plant systems.

_

M
Reduction of the nuclear overpower trip setpoint to 5 65.5%
of the allowable THERMAL POWER af ter THERMAL POWER has been
reduced to less than 60% of the allowable THERMAL POWER
maintains both core protection and an OPERABILITY margin at
reduced power approximately that at full power. The
required Completion Time of 10 hours allows the operator
sufficient time to reset the trip setpoint and is reasonable
based on operating experience.

E.1

If the Required Actions for Condition C or D cannot be met
withir the required Completion Time, then the reactor will

(continued)
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_

ACTIONS L1 (continued) '

continue in power operation with significant QPT. Either i

the power level has not been reduced to comply with the |Required Action or the nuclear overpower trip setpoint has
not been reduced within the required Com)letion Time. To
preclude risk of fuel damage in any of tlese conditions,
THERMAL POWER is reduced further. Specification 3.0.3

jnormally requires a shutdown to MODE 3. However, operation
at 20% RTP allows the operator to investigate the cause of
the QPT and to ccrrect it. Local LHRs with a large QPT do
not violate the fuel design limits at or below 20% RTP. The
required Completion Time of 2 hours is acceptable based on
limiting the potential increase in local LHks that could
occur due to xenon redistribution with the QPT out of Ispecification. |

|

L1 '

1

The maximum limit of 20% OPT is set as the upper bound
within which power reduction to 60% of allowable THERMAL
POWER or power reduction of 2% for 14 (for misaligned
CONTROL RODS enly) applies [Ref. 4].

The maximum limit of 20% QPT is consistent with allowing
power operation up to 60% of allowable THERMAL POWER when
QPT setpoints are exceeded. QPi in excess of the maximum
limit can be an indication of a severe power distribution
anomaly, and a power reduction to at most 20% RTP ensures
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 operrtor to reduce THERMAL POWER to s 20V RTP
without challenging plant systems.

SURVEILLANCE- QPT can be i.1onitored by both the incere and excore detector
REQUIREMENTS systems. The QPT setpoints are derived from their

corresponding measurement system-independent limits by
adjustment for system ot;ervability errors and
instrumentation 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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BASES

SURVEILLANCE differences in the errors applicable for these systems. for 1

REQUIREMENTS QPT measurements using the incore Detector System, the j

(continued) Hinimum Incore Detector System comists of OPERABLE '

detectors configured as follows:

a. Two sets of four detectors shall lie in coch core
half. Each set of detectors shall lie in the same
axial plane. The two sets in the same core half may
lie in the same axial plane,

b. Octectors in the same plane shall have quarter-core
radial symmetry.

Tigure B 3.2.4-2 (Hinimum Incore Detector System for QPT
Heasurement) 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.

ER 3.2.4.1

Should the plant computer become inoperable, then the Excore
System or Minimum Incore Detector System may be used to
mnnitor 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 intore Detector System is in use,
the operator receives an alarm, if QPT increases to the
alann setpoint. When QPT is less than the alarm setpoint,
checking the QPT indication every 7 days ensures that the
operator can determine whether the pbnt computer sof tware
and Incore Detector System inputs for me'toring QPT are
fanctioning properly, and that the monitoring and alann
system remains OPERABLE. This procedure allows the QPT
mechanisms, such as xenon redistribution, burnu) gradients,
and CONTROL R00 drive mechanism malfunctions, w1ich can
cause slow development of a QPT, to be detected. Operating

(continued)
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Figure B 3.2,41 (page 1 of 1)
Minimum incore System for OUADRANT POWER TILT Measurement

(continued)

BWOG STS B 3.2 11 04/29/92 1:13pm

.__ _ _ _ _ _ _ _ __ _ _ _,_ ,__,_ _ _ . - _ . _ _ . _ _ . _ _ ._ _ _ _ _ _ . .



- - .-_- - . - - - . . . - - . . . - . - . - - - - . - - . . . - - . - . - . . . .

.

QPT
B 3.2.4
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BASES

SVRVEILLANCE LR 3.2.4.1 (continued)
REQUIREMENTS

experience has confirmed the acceptability of a Surveillance
frequency of 7 days.

Following restoration of the QPT to within the steady-state
liinit, operation at t 95% RTP may proceed provided the QPT
is determined to remain within the steady-state limit at the
increased THERHl.L POWER lesel. In case QPT exceeds the
steady-state limit for more than 24 hours or exceeds the
transient limit (Condition A, B, or D), the potential for
xenon redistribution is greater. Therefore, the QPT is
monitored for 12 consecutive hourly intervals to determine
whether the period of any oscillation due to xenon
redistribution causes the QPT to exceed the steady-state
limit again.

,
.

l

REFERENCES 1. 10 CFR 50.46,

2. FSAR,Section[J.

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

4. BAW 10122A, May 1984.

>
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Power Peaking Factors
D 3.2.5

.

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.5 Power Peaking Factors

BASES
, , .. - - . -.-.

BACKGROUND The purpose of this MODE 1 LCO is to establish limits that
constrain the core power distribution within design limits
during normal operation (Condition 1) and during anticipated
operational occurrences (Condition 2) such that accident
initial condition protectinn 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
preserves the initial conditions for the Emergency Core
Cooling Systems (ECCS) analysis, fo(Z) is defined as the
maximum local fuel rod linear power density divided by the
average fuel rod linear power density, assuming nominal fuel
pellet and rod dimensions. Because F Z is a ratio oflocal power densities, it is related k(o ) total local power
density in a fuel rod. Operation within the F (Z) limits

a
given in the COLR prevents power peaking that would exceed
the loss-of-coolant accident (LOCA) linear heat rate (LHR)
limits derived from the analysis of the ECCS. '

The FI, limit is a specified acceptable fuel design limit
thatpreservestheinitialconditionsforthelimiting '

loss-of-flow transient. FIs is defined as the ratio of the
integral of linear power clong the fuel rod on which the

minimumdeparturefromnucleateboilingratio(ISDNBR) occurs
to the average integrated rod power. Because F i s a ratio
of integrated powers, it is related to the radial power
density in a fuel rod. Operation within the FI limits
given in the COLR prevents departure from nucleate boiling
(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 confimation that Fg(Z) 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.

._

(continued)
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Power Peaking factors
B 3.2.5

| ,

BASES (<.ontinued)

APPLICABLE The limits on E (Z) are detennined by the ECCS analysis in
n

SAFETY ANALYSES order to limit peak cladding temperatures to 2200'T during a
LOCA. The maximum acceptable cladding temperature is
specified by 10 CFR 50.46 (Ref.1). Higher cladding
temperatures could cause severe cladding failure by
oxidation due to a Zircaloy-water reaction.

The limits on FN provide protection from DNB during a
limitingloss-oi-flowtransient. 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
during both normal 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
to DNB. The DNBR correlation limit ensures that there is at
least 95% probability at the 95% confidence level (the 95/95
DNB c,iterion) that the hot fuel rod in the core does not
experience DNB.

This LC0 precluJes core power distributions that violate the
following fuel design criteria:

a. During a large-break LOCA, peak cladding temperature
must not exceed 2200*F (Ref. 1),

b. During a loss-of-forced-reactor-coolant-flow accident,
there must be at least 95% probability at the 95%
confidence level (the 95/95 DNB criterion) that the _

hot fuel rod in the core does not experience a DNB
coadition.

The reload safety evaluation analysis determines limits on
global core parameters that characterize the core power
distribution. The primary parameters used to monitor and
control the core power distribution are the regulating rod
position, the AX1AL POWER SHAPING ROD (APSR) position, the
AX1AL POWER IMBALANCE, and the QUADRANT POWER TILT (QPT).
These parameters are nonnally used to monitor and control
the core power distribution because their measurements are
continuously observable. Limits are placed on these
parameters to ensure that the core power peaking factors
remain bounded during operation in MODE 1. Nuclear design
model calculational uncertainty, manufacturing tolerances
(e.g., the engineering hot channel f actor), effects of fuel
densification and rod bow, and modeling simplifications

(continued)
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B 3.2.5

,

BASES

APPLICABLE (such as treatment of the spacer grid ef fects) are
SAFETY ANALYSES accommodated through use of peaking augmentation factors in

(continued) the reload safety evaluation analysis,

Statement. ], satisfy Criterion 2 of the NRC Policyfo(Z) and f

LCO inis LCO for the power peaking factors f (Z) and f* ensuresg
that the core operates within the bounds assumed fo,r the
ECCS and thermal-hydraulic analyses. Verification that
f (Z) and f" are within the limits of this LC0 as specifiedo
i" the COLE allows continued operation at THERMAL POWER when
tLe Required Actions of LCO 3.1.4, " CONTROL ROD Group '

Alignment Limits," LCO 3.2.1, " Regulating Rod Insertion'

Limits," LC0 3.2.2, "AX1AL POWER SHAPING R0D Insertion
Limits," LCO 3.2.3, *AX1AL POWER IMBALANCE Opereting
Limits," and LCO 3.2.4, " QUADRANT POWER TILT," are entered.
Conservative THERMAL POWER reductions are requirect if the
limits en F (Z) and f|,, are exceeded.e

Measurement uncertainties are applied when f (Z) and f[,, are
determined using the Incore Detector System.n The
measurement uncertainties applied to the measured values of
f (Z) and f'", account for uncertainties in observability and
ibstrumentstringsignalprocessing.

_.._, _

APPLICABILITY In MODE 1, the limits on f (Z) and f" must be maintained ing

order to prevent the core power disdr,ibution from exceedia
the limits assumed in the analyses of the LOCA and bss-of-
flow accidents, in MODES 2, 3, 4, 5, and 6, this LC0 is not
applicable because the reactor has insufficient stored

-energy in the fuel or energy being transferred to the1

coolant to require a limit on the distribution of core
power,

i

|

ACTIONS The operator must take care in interpreting the relationship
of the power peaking factors f (Z) and f'', to their limits.o

Limit values of fo(Z) and f|, in the C0ld may be exp(ressedin either LHR unit or in peaking units. Because f Z) andn
f[,arepowerpeakingfactors,constantLHRismaintainedas

(continued)
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BASES
_.

ACT'ONS THERMAL POWEA is reduced, thereby allowing power peaking to

(continued) be increased in inverse proportion to THERMAL POWER.

assuming Y (limits increase as THERMALTherefore, the F}-(Z) and F'-
peaking units) so that a constant LH@N are expressed inZ) and FPOWER decreases o limit is maintained.

A.1

When F (Z) is determined not to be within its specified
-

elimit as determined by a three-dimensional power
distribution map, a THERMAL POWER reduction is taken to
reduce the maximum LHR in the core. Design calculations
have verified that a conservative THERMAL POWER reduction is
1% RTP or more for each 1% by which F o(Z) exceeds its limit
(Ref. [ ]). The Ctmpletion Time of 15 minutes provides an
acceptable time to reduce power in an orderly manner and
w;thout allowing the plant to remain in an unacceptable-

condition for an extended period of time.

A.2

Power operation is allowed to continue by Required
Action A.1 if THERMAL POWER is reduced by 1% RTP or more
f rom the allowable THERMAL POWER for each 1% by which F (Z)e

exceeds its limit. The same reduction in nuclear overpower
trip setpoint and nuclear overpower based on the Reactot -

Coolant System (RCS) flow and the AX1AL POWER IMBALANCE trip
setpoint is required for each 1% by which Fo(Z) is in excess
of its limit. These reductions maintain both core
protection and OPERABILITY margin at the reduced THERMAL_

POWER. The required Completion Time of 8 hours is
reasonable based on the low probability of an accident
occurring in this short time period and the number of steps
required to complete the action.

A.3

Continued' operation with Fe(Z) exceeding its limit is not
permitted, because the initial conditions assumed in the
accident analyses are no longer valid. The required
Completion Time of 24 hours to restore Fo(Z) within its
limits at the reduced THERMAL POWER level is reasonable

(continued)
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ACTIONS A.3 (continued)

based on the low probability of a limiting event occurring
simultaneously with F (Z) exceeding its limit. In addition,

o
it precludes long-term depletion with local LHRs higher than
the limiting values, and limits the potential for inducing
an adverse perturbation in the axial xenon distribution.

M
When Fj,, is determined not to be within its acceptable limit
as determined 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 Fj, design calculations, and is
above the limit has been

verified to be conservative by
defined in the COLR. The parameter RH is the inverse of the
increase in f}, allowed as THERHAL POWER decreases by
1% RTP, and is based on an analysis of the DNBR during the
limiting loss of forced reactor coolant flow transient from
various initial THERMAL IOWER lev >.s. The required
Completion Time of 15 mir utes is reasonable for the operator
to take the actions nece! sary to reduce the unit power.

M
When a decrease in THERFAL POWER is required because FN, has
exceededitslimit,RequiredActionB.2requiresreduckton
of the high flux trip setpoint and-the nuclear overpower ,

based on RCS flow and AXIAL POWER IHBALANCE trip setpoint.
The amount of reduction of these trip setpoints is governed .

by the same factor (RH(%) for each 1% that F^"r exceeds its
limit) that determines the THERMAL POWER reduction. This
process maintains core protection by providing margin to the
trip setpoints at the redut ed THERMAL POWER similar to that
at RTP, The parameter RH is saecified in the COLR. The
required Completion Time of 8 lours is reasonable based ot
the low probability of an accident occurring in this short
time period required to compiete this action.

(continued)
_
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BASES

ACTIONS. B.3
(continued)

Continued o>eration with F", exceeding its limit is not
permitted,aecausetheinitialconditionsassumedinthe
accident analyses are no longer valid. The required i

Completion Time of 24 hours to restore Fh within its limit i

at the reduced THERMAL POWER level is reasonable based on
the low probability of a limiting event occurring
simultaneously with FL exceeding its limit. In addition,
this Completion Time precludes long-term depletion with an '

unacceptably high local power and limits the potential for
induc'ng an adverse perturbation in the radial xenon
distribution.

Ll

If a THERMAL POWER reduction is not sufficient to restore
F (Z) or F" within its limit (i.e., the Required Actionsn
and associated 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
apoly. The required Completion Time of 2 hours is a

'
reasonable amount of time for the operator to reduce THERMAL
POWER ir an orderly manner and without challenging plant
systems.

__

SURVEILLANCE SR 3.2.5.1
REQUIREMENTS

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 wikh the F (N and limits in the COLR to
,

'

n
verify that the limits have not been exceeded. Measurement

'of the core power peaking factors in this manner may be used
to verify that the measured values of F (Z) and Fh remainn

; within their specified limits when one or more of the limits
specified by LC0 3.1.4, " CONTROL R00 Group Alignment'

Limits," LC0 3.2.1, " Regulating Rod Insertion Limits,"
LCO 3.2.2, " AXIAL POWER SHAPING R0D Insertion Limits,"
LC0 3.2.3, " AXIAL POWER IMBALANCE Operating Limits," or
LCO 3.2.4, " QUADRANT POWER TILT," is exceeded. If F (Z) ande

F} remain within their limits when one or more of theseparameters exceed their limits, operai. ion at THERMAL POWER
I

(continued)
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BASES

SURVEILLANCE 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
n

parameters specified by LC0 3.1.4', LCO 3.2.1, LC0 3.2.2,
LCO 3.2.3, and LC0 3.2.4 are within their limits, a Note is
provided in the SR to indicate that monitoring of the )ower
peaking factors is required only when complying with t1e
Required Actions of these LCOs.

Frequencies for monitoring of the power peaking factors are
specified in the Action statements of the irdividual LCOs.
These frequencies are reasonable based on the low
probability of a limiting event occurring simultaneously
with either F (Z) or F;, exceeding its limit, and theyn
provide sufficient time for the operator to obtain a power '

distribution map from cue Incore Detector System.
Indefinite THERMAL POWER operation in a Required Action of
LCO 3.1.4, LCO 3.2.1, LCO 3.2.2, LC0 3.2.3, or LCO 3.2.4 is
not permitted, in order to 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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51 LHR (Analog)
,. 3.2.1
.

3.2 . POWER DISTRIBUTION LIMITS

3.2.1 Linear Heat Rate (LHR) (Analog)

LCO 3.2.1 LHR shall not exceed the limits specified in the COLR,

APPLICABILITY: MODE 1.

ACTIONS.
_

_ _ _ .

CONDITION REQUIRED ACTION COMPLET10N TIME

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

03

LHR, as determined by
-the Excore Detector
Monitoring System,
exceeds the limits as
indicated by the ASI
outside the power-,

dependent control
limits as specified in
Figure 3.2.1-2 of the
COLR.

|

B. Required Action and B.1 Be in MODE 2. 6 hours
associated Completion

,
Time not met.

!
l

_

CEOG STS 3.2-1 04/28/92 9:36am
L
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-

. g LHR (Analog)
3-2.1.

.

-SURVIILLANCE REQUIREMENTS

....................................-NOTE------------------------------..-..-.
Either the Excore Detector Monitoring System or the Incore Detector MonitoringSystem shall be used to determine LHR.
..............................................................................

SURVEILLANCE
FREQUENCY

.

SR 3.2.1.1 -----.-----.-------NOTE--------------------
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.

SR 3.2.1.2 -------------------NOTES...-.-.-.--------..
1. Only applicable when the incore

Detector Monitoring System is being
used to determine LHR,

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

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

Demonstrate incore detector local pcser 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)
,

e

CEOG STS 3.2-2 04/28/92 9:36am
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:
LHR (Analog)

3.2.1
..

SURVEILLANCE REQUIREMENTS- (continued)'

SURVEILLANCE FREQUENCY

SR E3.2.1.3 ------------------ NOTES-------------------
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 power 31 days
density alarm setpoints are less than or
equal to the limits-specified in the COLR.

. =
_

,

,

.

b

.

CEOG STS 3.2-3 04/28/92 9:36am
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.

LHR(Digital)
3.2.1

.

3.2 -POWER DISTRIBU110N LIMITS

3.2.1 Linear Heat Rate (LHR) (Digital)

LCO 3.2.1 LHR shall not exceed the limits specified in the COLR.
,

APPLICABILITY: H0DE 1 with THERHAL POWER > 20' RTP.4

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Core Operating Limit A.1 Restore LHR to within I hour
Supervisory System limits.
(COLSS) calculated
core power. exceeds the
COLSS ralculated core
power operating limit
based on-lHR.

B. LHR not within region B.1 Restore LHR to within 4 hours
of acceptable limits,
operation when tnt
COLSS'is out of
service.

C. Required Action and C.1 Reduce THERMAL POWER 6 hours
associated Completion to 5 20' RTP.4
Time not met.

._

CEOG STS 3.2-1 0*/28/92 9:07am

.
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|
4

|.

LHR (Digital)-
- 3.2.1
.

SURVEILLANCE REQUIREMENTS
J-

SURVEILLANCE FREQUENCY

SR. 3.2.1.1 -------------------NOTE--------------------
Only-applicable when COLSS is out of
service. With COLSS in service, LHR is
continuously monitored.

,........................................... i

Verify LHR, as indicated on each OPERAELE 2 hours
local power density channels, is
s(13.9kW/ft).

SR 3.2.1.2 Verify the COLSS margin alarm actuates at a 3?. days
THERMAL POWER equal to or less than the
core power operating limit based on LHR.

,

_ |
__. - a

,

,

&

R

CE0G SIS 3.2-2 04/28/92 9:07am
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F!, (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 Fly shall not exceed the limits
specified in the COLR.

-

APP'!CABILITY: MODE 1.

ACTIONS
. _ .

CONDITION REQUIRED ACTION COMPLETION TIME

A. ---------NOTE--------- A.1 Reduce THERMAL POWER 6 hours
Required Actions shall to bring the
be completed if this combination of
Condition is entered. THERMAL POWER and

,

Fly to within the......................

limits specified in
F|, not within limits, the COLR.

AN_Q

A.2 Withdraw the control 6 hours
- element assemblies
(CEAs) to or beyond
the long-term steady-
state insertion
limits of LC0 3.1.7,
" Regulating CEAs," as
specified in the
COLR.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met.

_

|

CEOG STS 3.2-1 04/23/92 2:18pm'

|
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I

:

Fly (Analog)
3.2.2

,

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.2.1 -------------------NOTE--------------------
SR 3.2.2.2 and SR 3.2.2.3 shall be
ccopleted each time SR 3.2.2.1 is requised.
FI, snall be determined by using the incore

,

detectors to obtain a power distribution
map with all full-length CEt.s at or above
the long-tenn steady-state insertion limit,
as specified in the COLR.

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

Verify the value of fly. Once prior to
cperatioc above
70's RTP after
each f'
loading

AND

Each 31 days of
accumulated
operation in
H0DE 1

SR 3.2.2.2 Verify the value of F In accordancexy.

with the
frequency
requirements of
SR 3.2.2.1

SR 3.2.2.3 Verify the valut- of T,. In accordance
with the
frequency
requirements of
SR 3.2.2.1

!

|

|

|

! CEOG STS 3.2-2 04/23/92 2:18pm

!
-



. . . .- - . . .- _ . . _ . .

.

F,, (Digital)
3.2.2

.

3.2 PCWER DISTRIBUTION LIHlTS

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

LC0 3.2.2 The measured Planar Radial Peaking Factors (F;) shall be
equal to or less than the Planar Radial Peakin,g Factors -

(F; ) . (These factors are used in the Core Operating Limit
Sup,ervisory System (COLSS) and in the Core Protection
Calculators (CPCs)).

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

ACTIONS

CONDITION REQUIRE 0 ACTI0li COMPLETION TIME

A. F;, 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
tnan or equal to
F;,/ F |, .

AND

A.I.2 Maintain a margin to 6 hours
the COLSS operating
limits of
[(Fiy/F ;,)-1.0]
x 100%.

OR

+

A.2 Adjust the affected 6 hours
F; used in the COLSS
an'd CPCs to a value
greater than or equal
to the measured F;,.

0.8_

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

CEOG STS 3.2-1 05/01/92 9:02am
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_ _

.

F,,(Digital),

3.2.2
.

SURVE!LLANCE REQUIREMENTS
_

SURVEILLANCE FREQUENCY

SR 3.2.2.1 Verify measured FT obtained using the Once after each
Incore Detector System is equal to or less fuel loading
than the value of Fly used in the COLSS and with THERMAL
CPCs. POWER > 40% RTP

but prior to
operations
above 70t-RTP

AND

31 EfPD
thereafter

:

!
|

I

.

CE0G STS 3.2-2 05/01/92 9:02am
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.

FJ(Analog)
,

3.2.3.

3.2 POWER DISTRIBUTION LIMITS
,

3.2.3 Total Integrate'd Radial Peaking Factor (F|} (Analog)

LCO 3.2.3 The calculated vah e of F| shall be within the limits
specified in the COLR.

APPLICABILITY:- H0DE 1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TlHE
.

A. ---------NOTE--------- A.1 Reduce THERRAL POWER 6 hours
Required Actions shall to bring the >

be completed if this combination of
Condition is entered. THERHALPOWERandF|

to within limits----------------------

specified in the
F|notwithinlimit. COLR.

Lt .DN

A.2 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.

hED

A.3 Establish a revised 6 hours
upper THERMAL POWER
limit as specified in
the COLR.

(continued)

CE0G STS 3.2-1 04/23/92 2:29pm
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.

F (Analog)
3.2.3.

ACTIONS (continued)

CONDITION REQl' IRED ACTION COMPLETION TlHE

B. Required Actions-and B.1 Be in MODE 3, 6 hours
associated Completion
Times not met.

._ - -__

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

.

SR 3.2.3.1 -------------------NOTE--------------------
SR 3.2.3.2 and SR 3.2.3.3 shall be
completed each time SR 3.2.3.1 is required.
F|shallbedeterminedbyusingtheincore
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
operation in
MODE 1

SR 3.2.3.2 Verify the value of F,. In accordance
with the
frequency
requirements of
SR 3.2.3.1

(continued)

CE0G STS 3.2-2 04/23/92 2:29pm
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|

.

f (Analog)
3.2.3 !

SURVEILLANCE REQUIREMENTS (continued) |
, ,

SURVEILLANCE FREQUENCY

SR 3.2.3.3 Verify the value of T,. In accordance
with the
frequency
requirements of
SR 3.2.3.1

|

|

f

CEOG STS 3.2-3 04/23/92 2:29pm
,
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.

T,_(Digital)
3.2.3'

*

'3.2 POWER DISTRIBUTION LIMITS

3.2.3 AZIMUTHAL POWER TILT (T,) (Digital)
.

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

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION ilME

A. Measured To greater A.1 Restore me:tcaed T,. 2 hours .

than-the allowance
used-in.the-CPCs and 03
s 0.10.-

A.2
Adjust the T,the CPCs

2 hours
allowance in
to greater than or
ecual to the measured
value.

|

B. Measured T, > 0.10. ------------NOTE-------------
All subsequent Required
Actions _must be completed if
power reduction commences
prior to restoring T, to

! 5 0.10.
.............................

B.1- Reduce THERMAL POWER 4 hours
to 5 50% RTP.

.

AND

| (continued)

CE0G STS 3.2 1 04/29/92 10:32am
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4

1,(Digital)
3.2.3

.-

ACTION.
'

CONDIT10N RE0VIR[DACTION COMPLET10N 1IME,

__.

B. (c.intinued) B.2 Reduce Linear Power 16 hours
Level-High trip
setpoints to
5 55% RTP.

blLO

B.3 Restore the measured Prior to
To to less than the T increasinn
allowance used in the' THERMAL POWER
CPCs.

------NOTE------
Correct the
cause of the
out-of-limit
condition prior
to increasing
THERMAL POWER.
Subsequent power
operatiun
> 50% RTP may
proceed .rovidedf

that the

measured T,0.10
is

verified s
at least once
per hour for
12 hours, or
until verified
at t 95% RTF
................

C. Required Actions and C.1 Reduce THERMAL POWER 6 hours
associated Completion to s 20%.
Times not met.

CEOG STS 3.2-2 04/29/92 10:32am

_ _ _ . .
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'

T,(Digital)
3.2.3

.

SURVEILLANCE REQUIREMENTS
__

--

^

SURVEILLANCE FREQUENCY

SR 3.2.3.1 -------------------NOTES-- ---------------

Only applicable when COLSS is out of
service. With COLSS in service, this
parameter is continucusly monitored.
...........................................

Calculate T, and verify it is within the 12 hours .

limit.

SR 3.2.3.2 Verify COLSS azimuthal ti't alarm is 31 days
actuated at a Ta value less 'han the T,
value used in the CPCs.

SR 3.2.3.3 Independently confirm the validity of the 31 EFPD
COLSS calculated T, by use of the incore
detectors.

_
_ _

.

.

CE0G STS 3.2-3 04/29/92 10:32am
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.

Tq(Analog)
3.2.4

.

3.2 -POWER DISTRIBUTION LIMITS

3.2.4 AZIMUTHAL POWER TILT (1,) (Analog)

LC0 3.2.4 T, shall be s [0.03] .

APPLICABil.lTY: MO^t I with THERMAL POWER > 50% RTP.

ACTIONS
__

CONDITION REQUIRED ACTION COMPLETION TIME
-

A. Indicated T > [0.03] A.1 Restore T 2 hoursand s 0.10., s [0.03] , to

08

A.2 Verify FJ and F| are 2 hours
within th'e limits of
LC0 3.2.2 " Total AND
Planar Radial Peaking

LC0 3.2.3,,)"TotalFactor (FJ ," andOnce per 8 hours
thereafter

Integrated Radial
Peaking Factor (F|),"
respectively.

B.- Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to s 50% RTP.
Time of Condition A-
not met.

(continued)

'CE0G STS 3.2-1 05/01/92 8:50am
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Tq(Analog)
3.2.4

.

ACTIONS (continued)

CONDITION REQUIRED ACTION I COMPLETION TIME
____ - _

C. Indicated T, > 0.10. ------------NOTE-------------
All subsequent Required
Actions must be completed if
power reduction commences
prior to restoring T, s 0.10.
...................... ......

Verify F1'e limits ofand FJ areI hourC.1
within th _

LCO 3.2.' and
LCO 3.2.3,
respectively.

AND

C.2 Reduce THERMAL POWER 2 hours
to < 50% RTP.

MLD

C3 Restore T, to Prior to
[0.03] . increasing5

THERMAL POWER

-----NOTE------
Correct the
cause of the
out-of imit -

condition prior
to increasing
THERMAL POWER.
Subsequent power
operation above
50% RTP may
proceed provided
that the
measured T, is
verified
s [0.03] at
least once per
hour for
12 hours, or
until verified
at 95% RTP
...............

CEOG STS 3.2 2 05/01/92 8:50am

|
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d

Tq(Analog)
.3.2.4

.

SURVEILLANCE REQUIREMENIS--

SURVEILLAliCE FREQUENCY
,

SR 3.2.4.1 Verify T, is within limits. 12 hours

CE0G STS 3.2-3. 05/01/92 8:50am
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l

DNBR (Digital)~ !
'3.2.4

.

3.2 POWER DISTRIBUTION LIMITS

3.2.4 Departure From Nucleate Boiling Ratio (DNBR) (Digital)

LCO 3.2.4 The DNBR shall be maintained by one of the following
methods:

a. Maintaining Core Operating Limit 'upervisory 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);

b. Maintaining-COLSS calculated core power less than or
equal to COLSS calculated core power operating limit-
based on DNBR decreased by 13.0t RTP (when COLSS is in
service and neither CEAC is OPERABLE);

c.- Operating within the region of acceptable operation 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

c' . Operating within the region of acceptable operatior, of
Figure 3.2.4-2 specified in the COLR using any operable'

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

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

|
\

-A. COLSS calculated core A.1 Restore the DNBR to I hour
power-not within within limit.
limit.

|

| (continued)
l'

CEOG STS 3.2-1 04/28/92 9:23am
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.

DNBR (Digital)
3.2.4_,

ACTIONS (continued)

CONDITION REQUIRED ACT10N COMPLETION TIME

B. DNBR outside the B.1 Restore DNBR to 4 hours
region of acceptable within limit.
operation when COLSS
is out of service.

C. Required Action and C.1 Reduce THERHAL POWER 6 hours '

associated Completion to 5.20% RTP.
Time not met.

SURVEILLANCE REQUIREMENTS
- - -

SURVE!LLANCE FREQUENCY

SR 3.2.4.1 -------------------NOTE--------------------
Only applicable when_COLSS is out of,

! service. With COLSS in service, this
parameter 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 cays
THERMAL POWER level equal to or less than
the core power operating limit based on
DNBR.

_-

CEOG STS 3.2-2 04/28/92 9:23am
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.

ASI (Analog)
3.2.5

..-

3.2 POWER DISTRIBUTION LIMITS

3.2.5 AXIAL SHAPE INDEX (ASI) (Analog)

LC0 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.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
_

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

4

.

u

CE0G STS 3.2-1 04/28/92 9:47am
f
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ASI(Digital)
3.2.5

j'

3.2 POWER DISTRIBUTION LlHITS

3.2.5 AXIAL SHAPE INDEX (ASI) (Digital)

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

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

ACTIONS
,

_

CONDITION REQUIRED ACTION COMPLETION TIME

A. Core average ASI not A.1 Restore ASI to within 2 hours
within limits. limits.

B. Required Action anu B.1 Reduce THERMAL POWER 4 hours
associated Completion to s 20% RTP,

Time not met.

___

,

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.5.1 Verify ASI is within limits. 12 hours

.

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 (LHR) (Analog)

BASES
__

BACKGROUND The purpose of this LC0 is to limit the core power
distribution to the initial values assumed in the accident
analyses. Operation within the limits imposed by this LCO
tither limits or prevents potential fuel cladding failures
chat 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 trip function. |his LCO limits the amount
of damage to the fuel cladding during an accident by
ensurit.g that the plant is operating within acceptable
bounding conditions at the onset 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-optimum conditions (e.g., a CEA drop orc.
misoperation of the unit) thct cause margin
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

,

satisfies 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 occtrrences
(A00s), 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.

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

(continued)

CE0G STS B 3.2-1 04/29/92 2:48pm
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l

LHR(Analog)'

B 3.2.1
e

BASES

'

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

ion linear heat rate (LHR) and departure from nucleate
boiling (DNB). |

,

The limits on LHR, Total Planar Radial Peaking factor (F|,),
Total Integrated Radial Peaking factor (F|), T*, and ASI I

represent limits within which the LHR algorithms are valid.
These limits are obtained directly from the core reload
analysis. |
Either of the two core pcwer distribution monitoring
systems, the Excore Detector Monitoring System or the Incore
Detector 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 performs this function by continuously
monitoring AS! with the OPERABLE quadrant-symmetric encore
neutron flux detectors ano verifying that the ASI is
maintaintd within the allowable limits specified in the
COLR.

In conj;nction with the use of the Excore Detector
Monitoring System and in establishing ASI iimits, the
following assumptions are made:

The CEA insertion limits of LC0 3.1.6, " Shutdown CEAa.
Insertion Limits," and LC0 3.1.7, " Regulating CEA
Insertion Limits," are satisfied;

b. The T, restrictions of LC0 3.2.4 are satisfied; and

f|,iswithinthelimitsofLCO3.2.2.c.

The Incore Detector Monitoring System continuously provides
a direct measure of the peaking factors and alanns 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 measurement calculational uncertainty factor ofa. ,

1.062;

b. An engineering uncertainty factor of 1.03;

(continued)
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LHR(Anolog)
B 3.2.1'

!
BASES

|-
.- -

BACKGROUND c. An allowance of 1.002 for axial fuel densification and |
(continued) thermal expansion; and

d. A THERMAL POWER measurement uncertainty factor of
1.02.

,

.

The fuel cladding (must not sustain damage as a result ofr PLICABLE
normal operation Condition 1) and A00s (Condition 2) i

SAFETY ANALYSES
(Ref. 3 GDC I?). 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 nota.
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 esperience a DNB 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 te capable o' hutt'. 1 down the
reactor with a-minimur, required R ' with tho highest
worth control rod stock fully with N wn /Ref. 3
GDC26).

'

The power den 5ity at any point in the core must be limited'

to maintain 'he fuel design criteria (Ref. 4). This is i

accomplisher'. by maintaining the power distribution and
reactor coelant conditions !.o that the peak LHR and DNB
parameters are within operating-limits supported by accident
dnalyses ',Ref.1), with due regard for the correlations
between reasured cuantities, the power distribution, and
uncertainties in cetermining the power distribution.

Qal cladding failure during a LOCA is limited by
restricting the maxim;m linear heat generation rate so that
the peak cladding temperature does not exceed 2200*f
(Ref.4). High peak cladding t*mperatures are assumed to
cause severe cladding failure by oxidation due to a
Zircaloy-water reaction.

(codinued)
_

,
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LHR(Analog)
i a B 3.2.1

BASES
_

| APPLICABLE The LCOs geverning LHR, A31, and the Reactor molant System

o serated within the AS!, f,',, f,, met as long as the core isensure that these criteria areSAFETY ANALYSES
, and T limits specified in(continued)

tie COLR. The latter are pracess vari $bles that,

characterize the three-dimensional power distribution of the
reactor core. Operation within the limits for these
variebles ensures that their actual values are within the
ranges used in the accident analyses.

fuel cladding damage does not occur while the unit is
operating at conditions outside the limits of these LCOs
during normal operation. fuel cladding daniage could result, :

!however, if an accident occurs from initial conditions
outside the limits of these LCOs. The potential for fuel
cladding damage exists because changes in the power
distribution can cause increased power peaking and can ,

correspondingly increase local LHR.

| The 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 DNB ratio operating limits. The power
distribution LCO limits, except 1,, are provided in the-

COLR. The limitation on the LHR ensures that, in the e..ent
of a LOCA, the peak temperature of the fuel cladding does
not exceed 2200'f.

APPLICABILITY In MODE 1, power dist*ibution must be maintained within the
limits assumed in the accident analysis to ensure ' bat fuel
damage does not result following an A00. In other HODES,
this LCO.does not apply because there is not sufficient
THERMAL POWER to require a limit on the core power
distribution.

ACTIONS Ad

With the LHR exceeding its limit, excessive fuel damage,

could occur following an acc' dent, in this Condition,'

prompt action murt be taken to restore the LHR to within the

(continued)
_ _ . .
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LHR(Analog)
B 3.2.14

s

BASES
, _

,

ACTIONS M (continued)
specified l'.inits. One hour te restore the LHR to within its'

specified limits is reasonat.le and ensures that the core
does not contir.ue to operate in this Condition. The 1-hour ;.

Completien Time also allows the operator sufficient time for
,

evaluating core conditions and for initiating proper
corrective actions,

d

M
If the LHR cannot be returned to within its s)ecified ,

limits, THERMAL POWER must be reduced. The c1ange 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 power H0DE 1
conditions in an orderly manner and without challenging
plant systems.

SURVEILLANCE A Note was added to the SRs to require LHR to be
REQUIREMENTS determined by either the Excore Detector Monitoring System

or the Incore Detector Monitoring System.
!

'

SR 3,2,11

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 is-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-4

being used to determine LHR. The reason for the Nate is
that the excore detectors input neutron flux information
into the ASI calculation.

,

'
.

'

(ct'tinued)
i
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LHR (Anclog)
' 8 3.2.1

BASES

SURVEILLANCL SR 3.? 1.2_and SR__112.1.3-_

I,
REQUIREMENTS !

(continued) Continuous monitoring of the LHR is provided by the Incore
Detector.Honitoring System and the Excore Detector
Monitoring System. Either of these two core power
distribution monitoring systems provides adequate monitoring
of the core power distribution and is capable of verifying
that the LH9 does not exceed its specified limits.

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

A 31-day frequency is consistent with the historical testing
frequency of the reactor monitoring system. The SRs are
modified by two Notes. Note 1 allows the SRs to be
performed only when the incore Detector Monitoring System is
being used to determine LHR. Note 2 states that the SRs are
not required to be performed when THERHAL POWER is

,

< 20% RTP. The accuracy of the neutron flux information
J from the incore detectors is not reliable at THERMAL POWER

< 20% RTP.

__

REFERENCES 1. FSAR, Chapter [15].
,

2. FSAR, Chapter (6].

3.- 10 CFR 50, Appendix A.
'

4. 10 CFR E0.46.

- . - - _.. _,-

,

+

|

|
.
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LHR(Digital),

B 3.2.1

B 3.2 POWER DISTRIBtJT10ft '.lH11S

B 3.2.1 Linear Heat Rate (LHR) (Digital)

BASES

BACKGROUtiD The purpose of this LC0 is to limit the core power
distribution to the initial values assumed in the accident
analyses. Operation within the limits imposed by this LCO
limits or prevents potential fuel cladding failures that
could breach the primary fi:sion product barrier and release
fission products to tbc 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
damage to the fuel cladding during an accident by ensuring
tiat the plant is operating within acceptable bout. Jing
conditions at the onset of a transient.

.

Methods of controlling 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 of f-optimum conditions (e.g., a CEA drop or
misoperation of the unit) that cause margin f'
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 LC0 are based on the accident
analyses (Refs. I and 2), so that specified acceptable fuel
design limits are not exceeded as a result of enticipated
operational occurrences (A00s), 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 the axial power distribution.

(continued)
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LHR(Digital)
' B 3.2.1

i

DA$ES
.. ._

,

BACKGROUND Power distribution is a product of multiple parameters,
(ccntinued) various combinations of which may produce acceptable power i

distributions. Operation within the design limits of power
distribution is accomplished by generating operating limits
on the LHR and departure from nucleate boiling (DNB).

Proximity to the DNS 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 DNBR value i

during both normal operation and A00s 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 DNB for all operating conditions.

'

There are two systems that monitor core power distribution
online: the Core Operating Limit Supervisory System (COLSS) i

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 ralculating core'

power operating limits corresponding to the allowable peak
LHR and DNBR. The CPCs perform this function by '

continuously calculating an actual value of DNBR and local
power density (LPD) for comparison with the respective trip
setpoints.

A DNSR penalty factor is included in both the COLSS and CPC
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
at,semblies that incur higher than average burnup experience
a greater magnitude of rod bow. Conversely, fuel assembites
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 >ower peak of the batch. This
penalty is correlated will 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 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.I

L
,

I

|

| (continued)
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LHR (Digital)
0 3.2.1'

EASES
_

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

alarm if an operating limit is exceeded. Such a condition
signifies a reduction in the capability of the plant to
withstand an anticipated transient, but does not necessarily
irtply an immediate violation of fuel design limits. If the
margin to fuel design limits continues to decrease, the RPS
ensures that the specified acceptable fuel design limits are
not exceeded during A00s by initiating reactor trips.

The COLSS continually generates an as,sessment of the
~

calculated margin for specified LHR and DNBR limits. The

data required for these assessmen's include measured incore
neutron flux, CEA posit 4cns, and Reactor Coolant System
(FCS) inlet temperate.re, pressure, and flow.

In addition to the monitoring performed by the COLSS, the
RPS (via the CPCs) continually infers the core power
distribution and thermal margins by processing reactor
coolant data, signals from excore neutron flux detectort,
and input from redundant reed switch assemblies that
indicdte CEA positions, in this case, the CPCs assume a
ninSum core power of 20; RTP because the poncr range excore
neutron flux detecting system is inaccurate below this power
level. If power distribution or other parameters are
perturbed as a result of an A00, the high LPD or low DNBR
trips in thc RPS initiate a reactor trip prior to the
exceeding of fuel design limits.

The LHR and DNBR algorithms are valid within the limits on g
"

ASI, F . and 1,. These limits are obtained directly from
initialcoreorreloadanalysis.

._

APPLICABLE The fuel cladding must not sustain damage as a result of
SAFETY ANALYSES normal operation or A00s (Ref. 4) .

The power distribution and CEA intertion and alignment LCOs
'

prevent core power distributions frva re a hing levels that
violate the following fuel design criteria:

During a LOCA, peak cladding terrperature musi nota.
exceed 2200*F (Ref. 5);

,

(continued)
_ _ . _
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LHR (Digital) l

B 3.2.1'

BASES
.

APPLICABLE b. During a loss-of-flow accident, there must be at least
SAFETY ANALYSES 95% probability at the 954 confidence level (the 95/95 DNB

(continued) criterion) that the hot fuel rod in the core does not
'

experience a DNB condition (Ref. 4); |
|

'

c. 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 SDH with the higheit !

'

worth control rod stuck fully withdrawr, (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
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 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 ?200'F
(Ref. 5), pak cladding temperatures exceeding 2200'F cause
severe cladding failure by oxidation due to a Zircaloy-water
reaction.

,

I The LCOs governing the LHR,_ASI, and RCS ensure that these
criteria are met as long as the core is operated withi1 the
ASI and F,, limits specified in the COLR, and rithin the T,
limits. The lat'.er are process variabics that characterize -

the-three dimensior.al 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 from conditions outside
| the limits of '.he.se LCOs. during normal operation. However,

fuel cladding damage could result if an acciJent occurs from
initial conditions outside the limits of these LCOs. This

l

f (continued)
~

|
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LHR(Digital)
.

B 3.2.1

BASES
.

,

APPLICABLE potential for fuel cladding damage exists because changes in !
SAFETY ANALYSES the power distribution can cause increased power peaking and

(continued) can correspondingly increase local LHR.

lhe 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 DNBR operating limits. The power
distribution LCO limits are provided in the COLR. The i

limitation on LHR ensures that in the event of a LOCA the '

peak temperature of the fuel cladding does not exceed
i

22U0*F.
|

APPLICAblLITY Puwer distribution is a concern any time the reactor is
critical. The power distribution LCOs, however, are only
applicable in MODE I above 20% RTP. The reasons these LCOs
are not applicable below 204 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 ratios at
relatively lon core power levels; and

b. As a result of inis inaccuracy, the CPCs_ assume,

minimum core power of 204 RTP when generating LPD and
DNBR trip signals. When core power is below 20% RTP,e

the core is operating well below its-thermal limits
and the resultant CPC calculated LPD and DNBR trips
are highly conservative.

ACTIONS A.1
*

Operation at or below the COLSS calculated power limit based
on the LHR 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
limit in 1 bour 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 limits when the

,

(continued)
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LHR(Digital)
* - B 3.2.1,

t

I BASE!
--_

ACTIONS A_1 (continued).

limit is exceeded without a trip due to events such as a
dropped CEA or an axial xenon oscillation.

|

3.d

if the COLSS is not available the OPERABLE LPD channels are !

monitored to ensure that the LHR limit is not exceeded.
Operation within this limit ensures that in the event of a,

LOCA the fuel cladding temperature does not exceed 2200*F.
Four hours is allowed for restoring the LHR limit to within
the region of acceptable operatior.. This duration is
reasonable because the COLSS allows the plant to operate
with less IHR margin (closer to the LHR limit than when
monitoringtheCPCs).

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 is out of service. Also, a maximum allowable
change in the CPL calculated LHR ensures that further
degradation requires the operators to take inmediate action ,

to reduce reactor power to comply with the Tecinical
Specifications (T3). 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.

il

four hours is allowed to restore the LHR to within limits if-
the COLSS is not restored to OPERABLE status. This durationc
is reasonable because the frequency of the CPC detemination

'

of LHR is increased but, with the operation maintained
steady, the likelihood of exceeding the LHR limit during the
additional 2 hours is not increased. Also, the likelihood
of induced reactor transients from an early power reduction
is decreaseo during this perica.

:

(continued)
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iLHR(Olgital)4

B 3.2.1

BASES !

ACTIONS C.d
(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 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.
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.

_ _ _ .

SURVEILLANCE SR 3.2.1.1 5

REQUIREMENTS
With the COLSS out of service, the operator must monitor the
LHR with each OPERABLE local power density channel. A
2-hour frequency is suf ficient to allow the operator to
identify trends that would result in an approach to the LHR
limits.

This SR is modified by a Note that states that the SR is
applicable only whcn the COLSS it out of service. '

Continuous 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 margin alarm is annunciated in the

.

-

event that the THERMAL POWER exceeds the core power
'

operating limit based on LHR.

SR 3,2.1.2 *

i Verification that the COLSS margin alarm actuates at a
THERMAL POWER level equal to or less than the cere 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 fc4 perfonnance 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 (Digital) ,

'B 3.2.1,

BASES

SURVEILLANCE 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-1 Correlation for DNBR.
4

4. 10 CfR 50.46, Appendix A, GDC 10,

5.. 10 CFR 50.46.

4

|

,

|

.
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F|, ( Analog)*

B 3.2.2

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.2 TotalPlanarRadialPeakingFactor(F|,)(Analog)

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
decreases or prevents potential f"el cladding failures that
could breach the pr mary 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 assemoly (CEA) accident, or other
postulated accident requiring termination by a Reactor
Protection System trip function. This LC0 limits damage to
the fuel cladding during an cccident 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. 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 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 (LSSS) and this LC0 are based on accident
anaiyses (Refs. I and 2), so that specified acceptable fuel
design limits are not exceeded as a result of anticipated
operational occurrences (A00s) and the limits of acceptable
consequences are not excu ded 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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Th(Analog)'

B 3.2.2

BASES
'

I

!
BACKGROUND Power distribution is a product of multiple parameters,

(continued) 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 linear heat rate (LHR) and departure from nucleate
boiling (DNB).

ThelimitsonLHR,FL,TotalIntegratedRadialPeaking
factor (F|), T,, and ASI represent limits within which the
LHo algorithms are valid. These limits are obtained
tilrectly 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 monitoring of
the rare power distribution and is capable of verifying that
the LHR does-not exceed its limits. The Excore Detector
Monitoring System perfonns this function by continuously
monitoring the ASI with the OPERABLE quadrant-symmetric
excore neutron flux detectors and verifying that the ASI is
maintained within the allowable limits specified in the
COLR.

In con.) unction with the use of the Excore Detector '

Monitoring System and in establishing the ASI limits, the
following assumptions are made:

,

The CEA insertion limits of LC0 3.1.6, " Shutdown CEAa.
insertion Limits," and LCO 3.1.7, " Regulating CEA ,

insertion Limits," are satisfied;

b. The T. restrictions of LC0 3.2.4 are satisfied; and

FL does not exceed the limits of this LCO.c.

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,

i
segments ensure that the peak LHRs are maintained within the

i

limits specified in the COLR. The setpoints for these
alarms include tolerances, set in the conservative
directions, for:

| A measurement calculational uncertainty factor of
| a.

1.062;l

i

(continued)
,
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F|,(Analog).

B 3.2.2

BASES

BACKGROUND b. An engineering uncertainty factor of 1.03;
(continued)

c. An allowance of 1.002 for axial fuel densification and
thennal expansion; and

d. A THERHAL POWER measurement uncertainty factor of
1.02. ;

APPLICABLE The fuel cladding must not sustain damage as a result of ;

SAFETY ANALYSES normal operation (Condition 1) or A005 (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
95% probability at the 95's confidence level (the
95/95 DNB criterion) that the hot fuel rod in the core <

does not experience a DNB 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 dun the
reactor with a mini:num required SDH with the highest
worth control rod stuck, fully withdrawn (Ref. 3,
GDC26).

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
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
restrictii.g the maximum linear heat generation rate so that
the peak cladding temperature ooes not exceed 2200'f

(continued)
_
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Fh(Analog).

D 3.2.2

1

BASES

APPLICABLE (Ref.4). High peak cladding temperatures are assumed to
SAFETY ANALY$ES cause severe cladding failure by oxidstion due to a

(continued) Zircaloy water reaction.
,

I

The LCOs governing LHR, ASI, and the Reactor Coolant System
ensure that these criteria are met as long as the core is
operated within the AS1, Fh, (F|), and T limitu specified
in the COLR. Thelatterareprocessvarlablesthat
characterire 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 demage could result, however, should an
accident occur from initial conditions outside the limi;s of

these LCOs. This potential for fuel cladding damage exists
because changes in the power distributirn can cause

reased power peaking and correspondingly increased local'

L '.

Eh satisfies Criterion 2 of the NRC Policy Statement.
t

- .-

LLO The power distribution LCO limits are based on correlations ,

between power peaking and certain measured varitbles used as
inputs to the LHR and DNB ratio operating limits. The power
distrit<ution LC0 limits, except 1,, are provided in the
COLR. Thc limitation on LHR ensures that in the event of a
LOCA the peak temperature of the fuel cladding does not
exceed 2200*F.

_. _

APPLICABILITY In MODE 1, power distribution must be maintained within the
limits assumed in the accident analyses to ensure that fuel
damage does not result following an A00. In other H0 DES,
this LCO does not apply because there is not sufficient
THERMAL POWER to require a limit on the core power
distribution,

,

(continued)
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f|,(Analog)'.

B 3.2.2

BASES (continued)

ACTIONS A.1 and A.2

A Note modifies Condition A to require Required Actions A.1
and A.2 to be completed if the Condition is entered. This
ensures that corrective action is taken prior tot

unrestricted operation.

The limitations 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, iff|,exceedsits
basic limitation, operation may continue under the
additional restrictions imposed by these Required Actions
(reducing THERMAL POWER and withdrawing CEAs to or beyond
the long-tenn steady-state insertion limits of LCO 3.1.7),
because these additional restrictions adequately ensure that

theassumptionsusedinestablishingtheLHR,|,LCO,andLSSSremain valid (Ref. 3). Six hours to return f to within
its limit is reasonable and ensurcs that all CEAs meet the
long-tenn steady-state insertion limits of LCO 3.1.7.

,

E.d

iff|,cannotbereturnedtowithinitslimit,THERMALPOWER
must be reduced. A change to MODE 3 ensures that the core
is operating within its thennal 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 3 from full power conditions in an orderly manner
and without challenging plant systems.

.

SURVEILLANCE SR 3.2.2.1
'

REQUIREMENTS
1heperodicSurveillancetodeterminethecalculatedf|,;-
ensuresthatf|,remainswithintherangeassumedinthei

analysis throughout the fuel cycle. Determining the-

i measuredF),aftereachfuelloadingpriortothereactor
exceeding 70% RTP ensures that the core is properly loaded. ,

L Performance of the Surveillance every 31 days of accumulated
operationinMODE1ensuresthatunacceptablechangesinthe
f,, are promptly detected.

(continued)
_
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F|,(Analog)*

B 3.2.2

BASES
<

SURVEILLANCE SR 3.2.2.1 (continued)
REQUIREMENTS

The power distribution map can only be obtained af ter i

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
detectorsbeusedtodetermineF|,byusingthemtoobtaina
power distribution map with all full length CEAs above the .

long-term steady-state insertion limits, as specified in the
COLR.

SR 3.2.2.2 and SR 3.2.2.3

Heasuring |the value of
F,,

and Te each time a calculatedvalue 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 infortnation to complete SR 3.2.2.1.

-

REFERENCES - 1. FSAR, Chapter [15) .

2. FSAR, Chapter [6].

3. 10 CFR S0, Appendix A.

4. 10 CFR 50.46.

-

|

|

!

|

|
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F.,(Digital)
B 3.2.2.

B 3.2 POWER DISTRlPUT!ON 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 limits 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 req)uiring tennination by a ReactorProtection System (RPS trip function. This LC0 limits
damage to the fuel cladding during an accident by ensuring
that the plant is operating within acceptable conditions at
the onset nf a transient.

Methods of controlling tha power distribution includet

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

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

Correctingoff-optimumconditions(e.g.,aCEAdroporc.
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 alignment 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 that specified acceptable fuel design
limits are not exceeded as a result of anticipated
operational occurrences (A00s), 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 axial power distribution. Power distribution is
a product of multiple parameters, various combinations of

(continued)
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fxy(Digital)-

B 3.2.2

BASES
|

, .

f

BACKGROUND which may produce acceptable power distributions. Operation
(continued) within the design limits of power distributien is

iaccomplished by generating operating limits on linear heat;

rate (LHR) and 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 DNBR value
during both normal operation and A00s 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 DNB 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 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 limits corresponding to the allowable peak
LHR and DNBR values. The CPCs perform this function by
continuously calculating actual values of DNBR and local
power density (LPD) for comparison with the respective trip
setpoints.

DNBR penalty factors are included in both the COLSS and CPC
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 burnu) experience
greater rod bow. Conversely, fuel assemblies tlat 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, lhis 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 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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F,,,(Digital)-

B 3.2.2

BASES

BACKGROUND alarm if an operating limit is exceeded. Such a condition
(continued) 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 limits. If the
margin to fuel design limits continues to decrease, the RPS
ensures that the specified acceptable fuel design limits are
not exceeded for A00s by initiating a reactor trip.

The COLSS continually generates an assessment of the
calculated margin for LliR- and DNBR-specified .imits. The
data required for these assessments include measured incore -

neutron flux, CEA positions, and Reactor Coolant System
(RCS) inlet temperature, pressure, and flow,

in addition to monitoring performed by the COLSS, the RPS
(via the CPCs) continually infers the core power
distribution and thermal margins by processing reactor
coolant data, signals from excore neutron flux detectors,
and input from redundant reed switch assemblies that
indicates CEA position, in this case, the CPCs assume a
minimun core poner of 209 RTP. This threshold is set at
20% RTP because the power range excore neutron flux
detecting system is inaccurate below this power level. If

power distribution or other parameters are perturbed as a
result of an A00, the high LPD or low DNBR trips in the RPS
initiate a reactor trip before fuel design limits are
exceeded.

The limits on AS1, F,,, and T, represent limits within w'ich
the LiiR and DNBR algorithms are valid, lhese limits are -

obtained directly f rom the initial core or reload analysis.

APPLICABLE The fuel cladding must not sustain damage as a result of
SAFETY ANALYSES normal operation or A005 (Ref. 4). The power distribution

and CEA insertion and alignment LCOs prevent core power
distributions f rom 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's confidence level (the

(continued)
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fxy(Digital) !
.

B 3.2.2
<

BASES

APPLICABLE 95/95 DNB criterion) that the hot fuel rod in the core
SAFETY ANALYSES .doesnotexperienceaDNBcondition(Ref.4);

(continued)
c. 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 50H with the highest
worth control rod stuck fully withdrawn (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
result 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 analyses (Ref. 1) with due regard for the
correlations between reasured quantities, the power
distribution, and the uncertainties in the-determination of
power distribution.

I fuel cladding failure 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. 5), peak cladding temperatures exceeding 2200*F cause
severe cladding failure by oxidation due to a Zircaloy water
reaction.

:

The LCOs governing LHR, ASI, and RCS ensure that these
.

criteria are met as long as the core is operated within the
ASI and f limits specified in the COLR, and within the T
limits. Ehe latter are process variables that characteriz,e

; the three-dimensional power distribution of the reactor
' core. Operation within the limits for these variables

Msures that their actual values are within the ranges used
tr. the accident analyses.

ruel cladding damage does not occur because of conditions
outside the limits of these LCOs for ASI, f and T duringy,
normal operation. However, fuel cladding damage res,ults 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 can
cause increased power peaking and correspondingly increased

|
.HR.

(continued)
_
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f,y(Digital)
B 3.2.2*

BASES ,

APPLICABLE F,, satisfies Criterion 2 of the NRC Policy Statement.4

SAFETY ANALYSES

(continued)

LC0 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.

Limiting of the calculated Planar Radial Peaking factors
(Fly) used in the COLSS and CPCs to values ecual to or
greater than the measured Planar Radial Peak ng factors
(fiy) 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 I above 20% RTP. The reasons these LCOs
are not applicable below 20% RTP are:

'

a. The incore neutron detectors that provide input to the
COLSS, which then calculates the operating limits, are
inaccurate because of the poor signal-to noise ratio <

that they experience at relatively low core power
levels; and

'

b. As a result of this inaccuracy, the CPCs assume a
minimum core power of 20% RTP when generating the LPD
and DNBR 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.1_and A.1.g

Whenthefly values exceed the fly values used in the COLSS
and CPCs, nonconservative operating i'. nits and trip
setpoints may be calculated. In this case, action must beI

taken to ensure that the COLSS operating limits and CPC trip
setpoints remain valid with respr;' to the accident ,

i

(continued)
:
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B 3.2.2

BASES
_.

ACTIONS A.l.1 and A.I.2 (continaed)

analysis. The operator can do this by perfoming the
Required Actions A.1.1 and A.l.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 DNBR and LHR

,

1

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 I
during this time period.

Ad :
;

As an alternative to Required Actions A.1.1 and A.I.2, the :

operator m3y adjust the affected values of fly used in the
COLSS and CPCs to values equal to or greater than fiy. 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 DNBR and LHR setpoints may be sli htly
nonconservative but DNBR and LHR are still w thin 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.

,

&J

If Required Actions A.I.1 and A.1.2 or A.2- cannot be
accomplished within 6 hours, the core power must be redaced.
Reduction to 20% RTP or less ensures t1at the core is
operatir g within the specified themal limits and places the
core in a conservative condition based on the trip setpoints
generated by the COLSS and CPC-operating limits;-these
limits are established assuming a minimum core power of
20's RTP. Six hours, is a reasonable time to reach 20's RTP in
an orderly manner and without challenging plant systems.

,

(continued)
.
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*

B 3.2.2

BASES (continued)
-- --

SURVEILLAa . SE 3.2.2.1
REQUIREMEllTS

This periodic Surveillance is for determining, using the
Incore Detector System, that fiy values are less than or
equaltofjyvaluesusedintheCOLSSandCPCs. It ensures
that the f,y values used remain valid throughout the fuel
cycle. A frequency of 31 EfPD is acceptable because the
power distribution changes only slightly with the amount of i

fuel burnup, Determining the fly values after each fuel
. loading when THERMAL POWER is > ~40% RTP, but prior to its
exceeding 70'4 RTP, ersureL that the core is properly loaded,

i

REFERENCES 1. FSAR, Section (15). '

2. FSAR,Section(6).
,

t

3. CE-1 Correlation for DNBR.

4. 10 CFR 50.46, Appendix A, GDC 10,

5. 10 CFR 50.46.

___ _ _ .

b

b

.

- - - - - -

.

i
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F) (Analog)-

B 3.2.3 1

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.3 Total Integrated Radial Peaking factor (f!) (Analog)
{

BASES ;

__

BACKGROUND The purpose of this LCO is to limit the core power
distribution to tb initial values assumed in the accident [
analyses. Operation within the limits imposed by this LCO
either limits 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 i

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 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 ,

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

The core power distribution is contro11tu 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 (LSSS) and this LC0 are based on the
accident analyses (Refs. I and 2), so that specified
acceptable fuel design limits are not exceeded as a result
of anticipated operational' occurrences (A005), 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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f' (Analog)*

B 3.2,3

BASES

BACKGROUND Poor distribution is a product of multiple parameters,
(continued) various combinations of which may >roduce ac:eptable power

distributions. Operation within tie design limits of power
di$tribution is accomplished by generating operating limits
on the linear heat rate (LHR) and departure from nucleate
boiling (DNB).

The limits on LHR, Total Planar Radial Peaking factor (F,',),
f|, T and ASI represent limits within which the LHR
algori,thmsarevalid. These limits are obtained directly
from the core reload analysis.

Either of the two core power distribution monitorina
systems, the Excore Detector Monitoring System or tfie 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 ASI with the OPERABLE quadrant
symmetric ?xcore neutron flux detectors and verifying that
the ASI is maintained within the allowabic limits specified
in the COLR.

In conjunction with the use of the Excore o m etor
H:nitoring System and in establishing the AS! limits, 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,"' re satisfied;

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

f,', does not exceed the limits of LC0 3.2.2.c. >

The Incore Detector Monitoring System continuously provides
a direct measure of the peaking factot s, and the alarms
established for the individual incore detector segments

! ensure tnat the peik 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; 3

"'

b. An engineering uncertainty factor of 1.03;

(continued)
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M (Analog)*

B 3.2.3 *

BASES
_. . __.

,

BACKGROUND . c. An allowance of 1.002 for axial fuel densification and
(continued) thermal expansion; and

d. A THERMAL POWER measurement uncertainty factor of
1.02.

t

APPLICABLE The fuel cladding rui.t not sustain Amage as a result of
SAFETY ANALYSES aormal operation (Condition 1) and A 95 (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
95% probability at the 95% confidence level (the
95/95 DNB criterion) that the hot fuel rod in the core
doesnotexperienceaDNBcondition(Ref.3,GDC10);

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 nmst be capable of shutting down the
reactor with a minimum required SDM with the highest '

worth control 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 is
accomplished by maintaining the power distribution and
reactor coolant conditions so that the peak LHR and Dh8
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 uncertainties in the determination of'

power distribution,

Fuel cladding failure during a LOCA is limited by
restricting the maximum linear heat (eneration rate so thati

the peak cladding temperature does not exceed 2200*F
(Ref.4). High peak cladding temperatures are assumed to !

|

(continued)
. _.
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!

* FJ (Analog)
_'

.

B 3.2.3

BASFS

APPLICABLE cause severe cladding failure by oxidation due to a -

SAFETY ANALYSES Zircaloy-water' reaction.
(continued)

The LCOs governing LHR, ASI, and the Reactor Coolant System
- -

ensure that these criteria an met as long as the core is
operatedwithintheASI,F'its., and F| limits specified in theCOLR, and within the T, lim The latter are process
tariables that characterize the three-dimensional power
distribution of the reactor core. Operation within the

limits for these variables ensures i at their actual values
are within the range used in the accident analysis.

Fuel cladding damage does not occur while at conditions
outside the limits of these LCOs during normal operation.
Fuel cladding damage 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 int.reased
power peaking and correspondingly increased local LHR.

F| satisfies Criterion 2 of the NRC Policy Statement.

LC0 The 1C0 limits for power distribution are based on
correlations between power peaking and measured variables,

used as inputs to LHR and departure-from nucleate boiling
re H operating limits. The LC0 limits for power
distribution, except T,, are provided in the COLR. The
limitaM r < the LHR ensures that, in the event of a LOCA,
the pest t w rature of the fuel cladding does not exceed-

'2200*F.

__ _

APPLICABILITY' In-MODE 1, power distribution must be maintained within the
limits assumed in the accident analysis to ensure that feel
damage does not result following an A00, In other MODES,
this LCO does not apply because there is not sufficient
THERMAL POWER to require a limit on the core power
distribution.

(continued)
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F! (Analog)*

B 3.2.3

BASES (continued)

ACTIONS A.I. A.2. and A.3

A Note modifying Condition A requires Required Actions A.1,
A.2, and A.3 to be completed if the Condition is entered.
This ensures that corrective action is taken prior to
unrestricted operation.

The limitations on F| provided in the COLR ensure that the
assumptions used in the analysis for establishing the ASI,
LCO, and LRSS remain valid during cperation at the various

~

allowable GA group insertion limits. IfF|exceedsits
basic limitation, operation may continue under the
additional restrictions imposed by the Required Actions
(reducing THERMAL POWER, withdrawing CEAs to or beyond the
long-term steady-state insertion limits of LC0 3.1.7, and
establishing a revised upper THERMAL POWER limit) because
these additional restrictions provide adequate provisions to
ensure that the assumptions used in establishing the LHR,
LCO, and LSSS remain valid. Six hours to return F' to
withir, its limits is reasonable and ensures that all CEAs
meet the long-term steady-state insertion limits of ,

' C0 3.1. 7.

B_d

If F| cannot be returned to within its lirt.it, 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 a conservative condition. The allowed Completion Time of
6 hours is reasonable, based on operating experience, to
reach MODE 3 from full power conditions in an orderly manner
and without challenging plant systems.

SURVEILLANCE SR 3.2.3.1
REQUIREMENTS

TheperiodicSurveillancetodeterminethecalculatedF!
ensures that F; remains within the range assumed in the
analysis througrout the fuel cycle. Determining the
measured F| ance after each fuel loading prior to exceeding
70's RTP ensures that the core is properly loaded.

(continued)
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F; (Analog)-

B 3.2.3

BASES

SURVEILLANCE SR 3.2.3 1 (continued)2

REQUIREMENTS
Performance of the Surveillance every 31 days of accumulated
operationinMODE1ensuresthatunacceptablechangesinthe
F, are promptly detected.

The power distribution map can only be obtained after
THERMAL POWER exceeds 20% RTP because the incore detectors
are not reliable below 20' RTP,4

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 values 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 F! is
calculated ensures that the calculated value of F|
accurately reflects the condition of the core.

The frequency for 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] .

2. ~ FSAR, Chapter [6] .

3. 10 CFR 50, Appendix A.

4. 10 CFR 50.46.

|
,

.

|

|

i
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Tq(Olgital)
.

B 3.2.3
,

B 3.2 POWED NSTRIBUTION LlHITS

B 3.2.3 AZIMUlHAL POWER TILT (T,) (Digital)

BASES

.

BACKGROUND The purpose of this LCO is to limit t h core power
distribution to the initial values assumed in the accident
analyses. Operation within-the limits imposed by this LC0
either limits 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

t 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 controllin; t5 3 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 oft-optimum conditions, (e.g., a CEA drg
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 alignment-limits), the power distribution does
not result in violation of this LCO. The limiting safety
system settings and this LC0 are based on the accident
analyses (Refs. I and 2), so that specified accepteble fuel
design limits are not exceeded as a result of anticipated
operational occt.rrences (A00s) 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 adel pwer distriS.tien.

(continued).
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7,(Digital)
.- B 3.2.3

BASES

' BACKGROUND Power distribution is a product of multiple parameters.
(continued) various combinations of which may produce acceptable power

distributions. Operation within the design limits of power
distribution is accomplished b
on the linear heat rate (LHR) y generating operating limitsand the departure from
nucleate boiling (DNB),

Proximity to the DNB condition is expressed by the departure
from nucleate boiling ratio (ONBR), 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
during both normal operation and A00s is calculated by the
CE-1 Corrclation (Ref. 3) and corrected for such factors as '

rod bow and grid spar.ers, and it is accepted as an
appropriate margin to DNB 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. The CPCs perform this function by
continucasly calculating actual values of DNBR and local
power density (LPD) for comparison with 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 hi@er 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

F,ASES

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

alarm if an operating limit is exceeded. Sucn a condition i

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 j
ensures that the specified acceptable fuel design limits are i

not exceeded for A00s by initiating a reactor trip.

The COLSS continually generates an assessment of the
calculated margin for LHR and DNBR specified limits. The i

data required for these assessments include reasured incore
.

neutron flux data, CEA positions, and Reactor Coolant System |

(RCS) inlet tempe'rature, pressure, and flow. |
,

In addition to the monitoring performed by the COLSS, the
RPS (via the CPCs) continually infers the core power |

distribution and thermal margins by processing reector
coolant data, signals from excore neutron flux detectors,
and input from redundant reed switch assemblies that
indicates CEA position. In this case, the CPCs 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 ,

result of an A00, the high local power density or low DNBR
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 al,g,orithms, are valid. These limits
are obtained directly from the initial core or reload
analysis.

APPLICABLE -The fuel cladding must not sustain damage as a result of
SAFETY ANALYSES -operation and A00s (Ref. 4). The power distribution and CEA

insertion and alignment LCOs preclude core power
distributions that violate 'he following fuel design
criteria:

a. Du ri nt, a LOCA, peak cladding temperature must not
exceed 2200*F (Ref. 5);

,

(continued)
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T, (Digital) 1.

B 3.2.3 '

BASES

APPLICABLE b. During a loss-of-flow accident, th ue must be at least
SAFETY ANALYSES 95% probability at the 95% confidence level (the

(continued) 95/90 DNB criterion) that the hot fuel lod in the t. oreg
-does not experience a DNB condition (Ref. 4);

c. During a CEA ejection accident, the fission energy
input to the fues rmst not exceed 260 cal /gm
(Ref. [5]); and

a
~

d. The <:ontrol rods must be capable of shutting down the
reactor with a minimum required SD:4 with the hi hest
worth control rod stuck fully withdrawn (Ref. [g]).6

.

The power derdty at any point in the core must be limited
to maintain the fuel design criteria (Ref.1). This result
is accomplished by maintaining the power distribution and;

reacter coolant conditions so that the peak LHR and DNB
parameters are within ooerating limits supported by the
accident analysis (Ref. 2) with due regard for the
correlations between measured quantities, tSe power
distribution, and uncertainties in the determination of
power distribution.

Fuel cladding failure during a LOCA is limited by
restricting the n.aximum linear heat generation rate so that
the peak c.ladding temperature does not exceed 2200*F e

(Re f. 1) - Peak cladding temperatures exceeding 2200*F cause.

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

The LCOs gcVerning LHR, ASI, ano RCS ensure that these
criteria an, met as long as the core is operated witFin the
ASI-and F limits specified in the COLR, and within the T

.

-

liraits 7he li tier are process variables that characteriz,e '

the three-dirensional power distribution of the reactor
core. Operation within the limits of these variables

,

ensures 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 LCOs durine normal op uation. However,
fuel cladding damage could result if an accident occurs due
to initial conditions cutside the linJts of these LCOs. The

,

pat ntial for fuel cladding damage exists b?cause etanges in
the power distribution can cause increased power peakino andi

corresponding ( increased lccal LHRs..

(continued) i
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? T,(Digital)
-B 3.2.3

-

BASES
_

APPLICABLE T, satisfica Criterion 2 of the NRC Policy Statement.
SAFETY ANALYSES

(continued)
,

_.

LCO The power distribution LC0 limits are based on correlations
between power peaking and certain measured variables used as
inputs to the LHR and DNBR operat;ng liinits. 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 occurs, the actions,to be taken ensure that
operation is restricted to only those conditions required to
identify the cause of the tilt. It is necessary to

explicitly account fur power asymmetries because the radial
peakino factors used in the core power distribution
calculations are based on an untilted power distribution.

-

APPLICAEhlTY Power distribution it 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 applicable below 20% RTP are:

a. The incote 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' RTP when generating LPD and4

When t'e core power is below thisDNBR trip signals. n
level, the core is operating well below its thermal
limits and the resultant CPC calculated LPD and DNBR
trips are highly conservative.

_

ACTIONS A.1 and A.2
,

If the measured T is greater than the T allowance used in
theCPCsbut50.30,nonconservativetri,psetpointsmaybec

p calculated. Required Action A.1 restores T, to within its

(continued)
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T,(Digital). . -

B 3.2.3
,

BASES

ACTIONS A.1 and A d (continued)
,

specified limits by repositioning the CEAs, and the reactor
may return to normal operation. A Completion Time of
2 hours is sufficient time to allow the operator to
reposition the CEAs because significant radial xenon
redistribution does not occur within this time.

If the T cannot be restored within 2 hours, the T
allowanc,e in the CPCs must be adjusted, per Requir*ed

,

*

Action A.2, to be equal to nr greater than the measured
.

value of Tmaintained, to ensure that the design safety 'nargins are

B.1 m B.2. and B J f
Required Actions B.1, B.2, and B.3 are modified by a Hote
that requires all subsequent actions be performed if power
reduction commences prior to restoring T 5 0.10. This
requirement ensures that corrective acti,n is taken beforeo
unrestricted power operation resumes,

if the measured 1 > 0.10, THERMAL POWER is reduced to -

550%RTPwithin5 hours. The 4 hours allows enough time to ,

take action to restore T prior to reducing power and limits
theprobabilityofoperalionwithapowerdistributioncut
of limits. Such actiont, 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,
the 4 hours allows recovery of the CEA misalignment, because
a measured T > 0.10 is not expected. If it occurs,
continued op,eration of the reactor may be necessary to.
discover the cause-of the tilt. Operation then is

,

restricted to only those conditions required to identify the
cause of1the tilt. It is necessary to explicitly account
for power asymetries because the radiol power peaking
factors used in the core power distribution calculation-are
based on ar. untilted power distribution.

If-the measured-T is not restored _to within its specified
limits, the react,or continues to operate with an axial power
distribution mismatcn. Continued operation in this
configuration may induce an axial xenon oscillation, which

(coatinued)
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T,(Digital) |

B 3.2.3 I'

BASES

'

ACTIONS LL12. and B.3 (continued)

results in increased linear heat generation rates when the
xenon redirtributes, if the measured T cannot be restored
to within its limit within 4 hours, rea,ctor power rrmt Se
reduced. Reducing THERMAL POWER to < 50's RTP within c hours
prevides an acceptable level of protection from increased

'

power peaking due to notential xenon redistribution while
maintaining a power 'e e' sufficiently high enough to allow
the tilt to be anal,md.

The _ Linear Power Level-High trip setpoints are reduced to
.5 55's RTP to ensure that the assumptiens of the accident
analysis regarding power peaking are maintained. After
power has been reduced tc 5 50's RIP, the rate and magnitude
of changes in the core tiux are greatly reduced. Therefore,
16 hours is an acceptable time period to allow for reduction
of the Linear Power Level-High trip setpoints, Required
Action B.2. The 16-hour Completion Time allowed to reduce
the Linear Power level-High trip setpoints is required to
perform the actions necessary to reset the trip cetpoints.

T:tERMAL P0n'ER is restricted to 50% RTP until the measured I,
is restored to within its specified limit by correcting the
out-of-limit condition. This action prevents the operator
from increwing THERMAL POWER above the cor.servative limit
when a significan' i, has existed, but allows the unit to
continue operation for diagnostic purposes.

The Completion Time of Required Action B.3 is modified by a
Note governing subsequent power increases. After a 1HERMAL
POWER increase following restoration of T,, operation-may'

prcceed provided the measured 7, is detennined to remain
within its specified limit at tne increased 1HERMAL POWER;

level.'

The provision to allow discontinuation of the surveillance
after verifying that T,for 12 hours or until Ts 0.10 is within its specified limitat least once per hour is verified
tobewithinitsspecifiedlimitataTHERHAL'h0WER

,

t 95% RTP provides an ucceptable exit from this Action after
the measured 1 has been returned to an acceptable value.'

4

!
,

!
:

|
l (continued)

_ . . _ _ _ . . . . . _ _
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T, (Digital)
B 3.2.3.

BASES

ACTIONS C_d
(continued)

If the measured T cannot be restored or determined withing

its specified limit, core power must be reduced. Reduction
of core power to < 20'4 RTP ensures that the core is
operating 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 20'5 RTP in an
orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.2.3.1
REQUIREMENTS

.
-

Continuous monitoring of the measured T by the incore
nucleardetectorsisprovidedbytheC0f.SS. A COLSS alarm
is annunciated in the event that the measured T, exceeds the
value used in the CPCs.

With the COLSS out of service, the operator must calculate
Tlk and verify that it is within its specified limits. The

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.

SR 3.2.3.2

Verification that the COLSS T alarm actuates at a value
lessthanthevalueusedintheCPCsensuresthatthe
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. Monitoring 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
T,'s.

(continued)
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T, (Digital)
'
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BASES
|
:

SURVEILLANCE SR 3.2.3.3 (continued)
REQUIREMENIS

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 rot addressed
in CEN 327, therefore this Frequency remains at 31 days.

REFERENCES 1. FSAR, Section [15] .

2. FSAR, Section [6] .

3. CE-1 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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T, (Analog) )'

B 3.2.4 )
i

B 3.2 POWER DISTRIBUTIDN LIMITS i

B 3.2.4 AZIMUTHAL POWER TILT (T,) (Analog)

BASES
. _a.

BACKGROUND The purpose of this LCO is to limit the core power
distribution to the initial values assu:ned in the accident
analyses. Operation within the limits imposed by this LCO
limits or prevents 30tenti41 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 accider,t (LOCA), loss-of-flow accident,
ejected control clement arsembly (CEA) accident, or other
postulated accident requiring termination by a Reactor
Protection System trip function. This LC0 limits the amount
of damage to the fuel cladding during an accident by
ensuring that the plant is operating within acceptable
bounding coaditicns at th= onset 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

c. Correcting off-optimum conditions (e.g., a CEA drop or
misoperation of the unit) that cause aargin
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. I and 2), so that specified acceptable fuel
design limits are not exceeded as a result of anticipated
operational occurrences (A00s), and the limits of acceptable

i 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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B 3.2.4 i

BASES

BACKGROUNO Power distribution is a product of multiple parameters,
(continued) .various combinations of which may produce acceptable power

distributions. Operation within the design limits of power
distribution is accomplished by generating operating limits
for linear heat rate (LHR) and departure from aucleate
boiling (DNB).

The limits on LHR, Total Planar Radial Peaking Factor-(F|,),
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 th two core power distribution monitoring
systems, the Excore Detector Monitoring System or the incore
Detector Monitoring System, provides adequate monitoring of
the core power distribution and is capable of verifying that
the LC0 limits are not exceeded. The Excore Detector .

Monitoring System performs this function by continuously
monitoring ASI with OPERABLE quadrant-symmetric excore
neutron detectors and by verifying ASI is maintained within,

the limits 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 LC0 3.1.6, " Shutdown CEA
Insertion Limits," and LCO 3.1.7, " Regulating CEA
Insertion Limits," are satisfied;

b. The-T, restrictions of LC0 3.E.4 are satisfied; and

F|, does not exceed the limits of LC0 3.2.2.c.
,

The Incore Detector Monitoring System continuously prevides
a direct measure of the peaking factors, and the alarms that:

have been established for the individual incore detectori

| 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,

i for:

a. A measurement calculational uncertainty factor of
1.062;

(continued)
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BASES
_.

BACKGR00ND 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 POWER measurement uncertainty factor of
1.02.

e as a result of
The fuel cladding (must not sustain damag(Condition 2)

APPLICABLE
nonnal operation Condition 1) or A00sSAFETY ANALYSES
(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
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, GDC 10);

c. During an ejected rod accident, the fission energy
input to the fuel mest 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
worth control 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 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.

i

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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-

APPLICABLE (Ref.4). High peak cladding temperatures are assumed to
SAFETY ANALYSES cause severe cladding failure by oxidation due to a

(continued) Zircaloy-water reaction.

The LCOs governing LHR, ASI, and the Reactor Coolant System
ensure that these criteria
operated within the ASI, F,are met as long as the core isand F! limits specified in the
COLR, and within the T, lim,ts. The 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 range used in the accident analyses.

Fuel 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 limits 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.

LC0 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 limits 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, ? ower distribution musi. be maintained within' the
limits asse:nd in accident analysis to ensure that fuel
damage does not result following an A00. In other MODES,
this LC0 does not apply because THERMAL POWER is not
sufficient to require a limit on core power distribution.

(continued)
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BASES (continued)

ACTIONS A.1 and A.2

If the measured T is > [0.03] and < 0.10, the calculation
of T, may be,nonco,nservative. T, must be restored within

2hodrsorF,I3.2.2andLCO3.2.3,anddeterminedtobeand F| must be determined to be within thelimits of LCC
within these limits every 8 hours thereafter, as long as T
is out of limits. Twohoursissufficienttimetoallowtbe
operator to repcsition CEAs, and significant radial xenon
redistribution cannot occur within this time. The 8-hour'

and F| can beCompletion Time ensures changes in F'3'.2.2 and LCO 3.2.3,identified before the limits of LCO
respectively, are exceeded.

fld
If Required Actions and associated Completion Times of
Condition A are not met, THERMAL POWER must be reduced to
5 50% RTP.- This requirement 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 systems.

C.I.-C.2. and C.3

> 0.10, F| and F[must be within their specified
With T,to ensure lhat acceptable flux peaking factors arelimits
maintained. Based on operating experience, I hour is

| suffjcient- time for the operator to_ evaluate these factors.
If F' and F| are within limits, operation may proceed for a
totaY of 2 hours after the Condition is entered while!

attempts are made to restore _ T, to within its limit.

If T s 0.10 cannot be achieved, power must be reduced to '

s50kRTPwithin2 hours. If the tilt is generated due to a
l CEA misalignment, operating at 5 50% RTP allows for the
i recovery of the CEA. Except as a result of CEA

misalignment, T > 0.10 is not expected; if it occurs,
continued operalion of the reactor may be necessary 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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ACTIONS C.l. C.2. and C.3 (continued)

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

If T is not restored to within its limits, the reactors
continues to operate with an axial power distribution
r..i sma tch . 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 ho,urs, reactor power
must be reduced. Reducing THERMAL POWER to 5 50% RTP within
2 hours pruvides conservative protection from increased
peaking due to potential xenon redistribution. The Required
Actions are modified by a Note that requires all subsequent
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 before
unrestricted power operation resumes. Following THERMAL
POWER reduction to 5 50% RTP, T, must be restored to

[0.03] before THERMAL POWER is increased (Required5

ActionC.3). This Required Action prevents the operator
from increasing THERMAL POWER above the conservative limit
when the Condition, T, outside its limits, has existed but
allows the unit to continue operation for diagnostic
purposes. The Completion Time of Required Action C.3 is
modified with a Note to indicate that the cause of the
out-of-limit condition must be corrected prior to increasing
THERMAL POWER. This Note also indicates that subsequent

,

power operation above 50% RTP may proceed provided that the
measured T, is verified 5 [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
Completion Time of 12 hours is a historical value that
allows an acceptable exit from the LC0 after the T value is

g
verified acceptable for 12 hours or until 95% RTP is
reached.

.

SURVEILLANCE SR 3.2.4.1
REQUIREMENTS

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

(continued)
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- BASES -(continued)-

_ REFERENCES 1. FSAR,_ Chapter [15] .

2. FSAR, Chapter [6] .

3. 10 CFR 50, Appendix A.

4, 10 CFR 50.
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DNBR(Digital)s
B 3.2.4

83.2 POWER DISTRIBUTION LlHITS

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

BASES

BACKGROUND The purpose of this LCO is to limit the core power
distribution to the initial value assumed in the accident
analyses. Specifically, operation within the limits imposed
by this LC0 either limits or arevents potential fuel
cladding failures that could arcach 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
tennination 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 t rolling the power distribution include:

Using full or part length CEAs to alter the axiala. ,

power distribution;

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

Correcting off-optimum conditions (e.g., a CEA drop orc.
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 alignment limits), the power distribution does
not result in violation of this LCO. The limiting safety
system settings and this LC0 are based on the accident

r; analysis (Refs. I and 2), so that specified acceptable fue!
: design limits are not exceeded as a result of anticipated

operational occurrences (A00s) and the limits of acceptablei

consequences are not exceeded for other postulated
|. accidents.

Limiting power distribution skewing over ti.u. also minimizes
the xenon distribution skewing, which is a signifi. ant
factor in controlling axial power distribution.

(continued)
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BACKGROUND Power distribution is a product of multiple parameters,
(continued) various combinations of which may aroduce acceptable power

distributions. Operation within tie design liraits of power'

distribution is accomplished 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 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 during both normal operation
and A00s 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 core power aistributioi '

online: the Core Operating Limits Supervisory System
(COLSS) and the core protection calculators (CPCs). The
COLSS and CPCs that donitor the core power distribution are
capable of verifying that the LHR and DNBR do not exceed
their limits. The COLSS performs this function by
continuously monitoring the core power distribJtion and ,

calculating core po-ser operating limits corresponding to the
allowable peak LHR and DNBR. The CPCs perform this function
by continuously calculating 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
ONBR calculation to a.ccommodate the effects of rod bow. The
amount of rod bow in each assembly is de)endent upon the
verage burnup experienced by that asset)1y. Fuela

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 reload core, each batch
of fuel is assigned a penalty that is ap>1ied to the maximum
integrated planar radial power peak of t1e 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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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 operatin Such a condition
signifier, a reductior, g limit is exceeded.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 to fuel design limits continues to decrease, the RPS-

ensures that the specified acceptable fuci design limits are
not exceeded during A00s by initiating a reactor trip.

The COLSS continually generates an assessment of the
calculated margin for LHR- and DNBR-specified limits. The
data required for these assessmen% include measured incore
neutron flux, CEA positions, and , .ctor Coolant Syster,

'

(RCS) inlet temperature, pressure, and flow.
;

In addition to the monitoring performed by the COLSS, the
RPS (via the CPCs) continually infers the core- power
distribution and thennal margins by processing reactor
coolant aata, signals from excore neutron flux detectors,
and input from redundant reed switch assemblies that
indicates CEA position. In this case, the CPCs assume a
minimum core power of 20% RTP because the power range excore
neutron flux detecting system is inaccurate below this power
l evel . If power distribution or other parameters are
perturbed as a result of ar. A00, the high local pcwer
density or low DNBR trips in the RPS initiate a reactor trip
prior to the exceeding of fuel design limits.

4

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

APPLICABLE 1he fuel cladding must not sustain damage as a result of
SAFETY ANALYSES normal operation or A00s (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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APPLICABLE 95/95 DNB criterion) that the hot fuel red in the core
SAFETY ANALYSES does not experience a DNB condition (Ref. 4);

(continued)
During an ejected CEA accident, the fission energyc.
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 hi hest
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 limits supported by the
accident analyses (Ref.1) with due regard for 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
restricting the maximum linear heat generati- n rate so that
the peek cladding temperature does not exceed 2200*F
(Ref.4). Peak cladding temperatures exceeding 2200'F may
cause severe cladding failure by oxidation due to a
2ircaloy-water reaction.

The LCOs governing LHR, ASI, and RCS ensure that these
criterin-are met as long as the core is operated within the

- ASI and F411mits specified in the-COLR, and within the T,
limits. The latter are process variables that characterize
the thres-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 analyses (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 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 local LHRs.

DNBR satisfies Criterion 2 of the NRC Policy Statement.;

|

|
(continued)
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BASES (continued)

LCO The power distribution LC0 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 will
be maintained by ensuring that the core power calculated by
the COLSS is equal to or less than the pennissible 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's RTP.

In instances for which the COLSS is out of service and
either one or both of the CEACs are OPERABLE, the DNBR is
maintained by operating within the acceptable region
specified in the COLR as shown in Figure 3.2.4-1, in the
COLR, and using any OPERABLE CPC channel. Alternatively,
when the COLSS is mt of service and neither of the two
CEACs is OPERABLE, the DNBR 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
A00s. 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 DNBR is
maintained in the event of a loss-of-flow transient.

_

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

(continued)
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BASES

APPLICABillTY applicable in MODE 1 above 20% RTP. The reasons these LCOs
(continued) are not applicable 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 peor signal-to-noise ratio that
they experience at relatively low core pcwer levels,

b. As a 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 below this level, the core is
operating well below the thermal limits end the
resultant CPC calculated LPD and DNBR trips are highly
conservative.

ACTIONS A,1

Operating at or above the minimum required value of the ONBR
ensures that an accep+able minimum DNBR is maintained in the
event of a postulated loss-of-flow transient. If the core
power as calculated by the COLSS exceeds the core power
limit 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, I 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 arring in this relatively short time.

!Ld

if the COLSS is not avai'.able the OPERABLE DNBR channels are
monitored to ensure that the DNBR is not exceeded,

;

Maintaining the DNBR within this specified range ensuresl

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
L is reasonable because the COLSS allows the plant to operate
L with less DNBR margin (closer to the DNBR limi'.) than when

monitoring with the CPCs.

(continued)
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ACTIONS M (continued)

Also, when operating with the COLSS out 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 anticipated operational occurrence or an accident.
Therefore, the CPC calculated values of DNBR are monitor <d
every 15 minutes when the COLSS is out of service. Also, a
maximum allou ble change in the CPC calculated DNBR en ares
that further degradation requires the operators to tr a
immediate action to reduce reactor power to comply with the
technical specifications. Implementation of this
requirement ensures that potential reductions in core
thermal margin are quickly detected and, if necessary, cause
a decrease in reactor power and subsequent compliance with
the existing COL 5S out-of-service Technical Specification
limits.

Four hours is allowed for restoring the DNBR to within
limits 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 steaoy, the likelihood of exceeding the
DNBR limit during the additional 2 hours is not increased.
Also, the likelihood of induced reactor transients from an
early power reduction is decreased.

M
If the ONBR 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
the 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 operatina experience, to reach 20% RTP f rom full pcwer
conditions In an orderly manner and without challenging
plant systems.

1
.

|
,

i

(continued)

CEOG STS B 3.2-7 04/29/92 12:39pm

L
i

l'
, .

_ ,. -



__ _ _ _

|
<

,

DNBR(Digital) ;
.B 3.2.4* '

BASES (continued)

SURVEILLANCE ER 3.2.4,1

REQUIREMENTS
With the COLSS out of service, the operator must monitor the
DNBR as indicated on any of the OPERABLE ONBR 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 applicable. A 2-hour Frequency is adequate to
allow the operator to identify trends in conditions that
would result in an approach to the DNbi< 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 DNBR 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 en 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 f requency 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. FSAR, Chapter [15].
!

| 2. FSAR, Chapter [S).

3. C-E 1 Correlation for DNBR.
*

( 4. 10 CFR 50, Appendix. A, GDC 10.:
|. 1

5. 10 CFR 50.46.

(continued)
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REFERENCES 6. FSt.R Section [ ].
. (continued)

7. 10 CFR 50, Appendix A, GDC 26. '
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ASI (Analog)-

B 3.2.5

B 3.2 POWER DISTRIBU110N Lin!TS

B 3.2.5 AXIAL SHAPE INDEX (ASI) (Analog)

BASES
_ , = = .

BACKGROUND The purpose of this LCO is to limit the core power
distribution to the initial values assumed in the accident

.

analysis. Operation within the limits imposed by this LCO
either limits or prevents potential fuel cladding failures
that could breach the primary fission product barrier and
re'a se fission products to tSe reactor coolant in the event --

of a loss-of coolant accident (LOCA), loss-of-flow accident,
ejected control element assembly (CEA) accident, er other
pcs* 0 ated accident requiring termination by a Reactor
Prv.ection 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. Using 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 CEA drop or
misoperation of the unit) that cause maroin
degradations.

_

The core power distribution is controlled so tnat, in
conjunction with otht. core operating parameters (e.g., CEA
insertion and align;aent limits), the power distribution does
not result in violation of this LC0. TDe limiting safety
system settings and this LC0 are based u the accident
analyses (Refs. I and 2), so that specifitd acceptable fuel
design limits are not exceeded as a result of anticipated
operational occurrences (A00s), and the limi's of acceptable
consequences are not exceeded for other postu'ated
accidents.

Limiting power distribution skewing over time also minimizes
the xenon distribution skewing, which is a significant
f actor in centrolling the axial power distribution.

(continued)
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ASI (Analcg)

B 3.2.5

BASES

BACKGROUND Power distribution is a product of multiple parameters,
(continued) various combinations of which may >roduce acceptable power

distributions. Operation within t,e design limits of power

on linear heat rate (plished by generating operating limits
distribution is accom

LHR) and departure from nucleate ,

boiling (DNB). ;

,

The limits on LHR, total Planar Radial Pecking factor (f|,),
To* >; Integrated Radial Peaking f actor (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 power distributio.1 monitoring
systems, the 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 perfoms this function by -

continuously monitoring the ASI with the OPERABLE
quadrant-symmetric excore neutron flux detectors and

'verifying that the ASI is maintained within the allowable
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 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 LC0 3.2.4 are satisfied; and

f|,doesnotexceedthelimitsofLCO3.P.2.c.

The incore Detector Monitorirg System continuously provides,

| a direct measure of-the peaking factors- and the alams 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-

,

slarms include tolerances, set in conservative directions,
,

as follows:

! a. A measurement calculational uncertainty factor
of 1.062;

(continued)

'
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ASI (Analog).

B 3.2.5

BASES

BACKGRC'JND 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 THERPAL p0WER measurement uncertainty factor sf
1.02.

-

APPLICABLE
The fuel cladding (must rot sustain damage as a result of

-

SAFETY ANAlv5ES normal operation Condition 1) or A005 (Condition 2)
(Ref. 3, GDC 10). 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. 4);

b. During a loss-of-floit accident, there must be at least
954 probability -t the 95% confidence level (the
95/95 DN9 criterion) that the hot fuel rod in the core
does not experience a ONB condition (Ref. 3. GDC 10);e

c. During an ejected rod accident, the fission energy
input to the fuel must not exceed 280 cal /gm (Ref. 4);

'

and

d. The control rods must be capable of shutting down the -

reactor with a minimum required SDH with the highest
worth control 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
limitation is accomplished by maintaining the power c

distribution and reactor coolant conditions so that the peak i
LHR and DNB parameters are within operating limits supported
by the accident analyses (Ref. 1) with due regard for the
correlations among measured quantities, the power
distribution, and uncertainties in the determination of
power distribution,

fuel cladding failure during a LOCA is limited by
restricting the maximum linear heat generation rate so tnat

(continued)
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| ASI (Analog)
B 3.2.5

i

BASES

APPLICABLE the peak cladding temperature does not exceed 2200*F
SAFETY ANALYSES (pef.4). High peak cladding temperatures are assumed t.

(continued) cause severe cladding failure by oxidation due to a
Zircaloy-water reaction.

The L"Os governing LHR, AS1, and the Reactor Coolant System
ensure that these critaria are met a' long as the core is
operated within the ASI, F' , and F| limits specified in the
COLR, and within the T, liMts. The latter are process
variables that characterize the three-dimensional power _

distribution of the reactor core. Operation within the

lim".s for these variables ensures that their actual values
are within the ranget used in the accident analyses.

Fuel cladding damage does not occur while the reactor is
operating at conditions outside these LCOs during normal
operation. Fuel cladding damage results, however, when an
accident occurs from initial conditions outside the limits
$f thes' LCOs. This potential for fuel cladding damage
''ists because changes in the power distribution can cause
tucreasen power peaking and correspondingly increased local
LHRs.

The ASI satisfies Criterion 2 of the NRC policy Statement.

_.

LCO The power distribution LCO limits are based oc orrelations
between power peaking and certain measured variables used as -

inputs to the LHR and departure from nucleate boiling ratio
(DNBR) operating limits. These power distribution LCO
limits, except T , are provided in the COLR. The limitation
on LliR ensures tflat in the event of a LOCA, the peak
temperature of the fuel cladding does not exceed 2200'F.

The limitation on ASI, along with the limitations of
LC0 3.3.1, " Reactor Protection System Instrumentation,"
represents a conservative envelope of operating conditions
consistent with the assumptions that have been analytically
demonstrated adequate for maintaining an acceptable minimum
DNBR throughout all A00s. Of these, the loss-of-flow
transient is the most limiting. Operation of the core with
conditions within the specified limits ensures that an
acceptable minimum margin from DNB conditions is maintained
in the event of any A00, including a loss-of-flow transient.

(continued)
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ASI(Analog)'

B 3.2.5

BASES (continued)

APPLICABILITY In MODE 1 with THERMAL POWER > 20% RTP, power distributien
must be maintained within the limits assumed in the accident
analyses to ensure that fuel damage does not result
following an A00. 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 acc r.cy is not reliable.

ACTIONS L1
Operating the core within ASI limits specified in the COLR
and within the limits of LCO 3.3.1 ensures an acceptable

margin for DNB and for maintaining $1 within limits Alsolocal power density inthe event of an A00. Maintaining A
.

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 limit 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 significant1y.

| .Bal
i

If the ASI 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 condition. Six hours is a reasonable amount
of time, based on operating experience, for reaching MODE 2
in an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.2.5,1

RENilREMENTS
Verifying that the AST is within the specified limits
ensures that the core is not approaching DNB conditions. A
frequency of 12 hours is adequate for the operator to
identify trends in conditions that result in an approach to
the ASI limits, because the mechanisms that affect the ASI,
such as xenon redistribution or CEA drive mechanism

(continued)
_ _ _ _ .

CE0G STS B 3.2 ,5 05/01/92 10:38am

*mE%4m-e ++been--4 ys em.m-e,e-+^rme >m,d .iv i s' Fp ew .y-ey.p,cw+y,pm



- . . . - . . . . - . . - . ... . - --. - - - . - . - - - . - ~ ~ ~ . - . . . - . ,

.

' *
ASI (Analog)

B 3.2.5

)
BASES

'

_

SURVEILLANCE SR 3.2.5.1 (continued) _

REQUIREMENTS
'

malfunctions, cause the ASI to change slowly and should be
discovered before the limits are exceeded.

!

__

i REFERENCES 1. FSAR, Chapter (15).

2. FSAR, Chap e l'.
.

|
3. 10 CFR 50, 4cret(

4. 10 CFR 50.46.

_ . _ . . . . - on,==,

!

,

b

.

&

4

i
.

CEOG STS B 3.2-6 05/01/92 10:38am

.

...*%. , . . -. - . . .,.-.--,...---.m,.-.-...-.mmme,.-.mmm , . - - , . . . . - . . . . . . . . _ .....-,w,-.-..,, . .-ee- r7 --=vr- *v* .-w r e *ev



.

..

._ . - - _ _ - _ - _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ - _ _ _ - . _ _ _ _ _ _ _ _ _ _

.

ASI (Olgital)*

B 3.2.5

B 3.2 POWER O!STRIBUTION LIMITS

B 3.2.5 AX1AL SHAPE If4DEX (ASI) (Digital)

DASES
-_m_,. _. mm _1-_, . m

'
BACKGROUf4D The purpose of this LC0 is to limit the core power

distribution to the initial values assumed in the accident
analysis. Operation within the limits imposed by this LCO
either limits 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 contrcl element assembly (CEA) accident, or other
postulated accident requiring termination by a Reactor
Protection System (RPS) trip function. This LC0 limits the
amount of damage to the fuel cladding during an accident by
ensuring that the plant is operating within acceptable
conditione at the onset of a transient.

Methods of controllin.J 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. Lorrecting off-optimum conditions (e.g., a CEA drop or
misoperation of the unit) that cause margin
degradations.

The cove power distribution is controlled so that, in
conjunction with other core operating parameters (CEA
insertion and alignment limits), the power distribution does
not result in violation of this LCO. The limiting safety
system settings are based on the accident analyses (Refs. I
and 2), so that specified acceptable fuel design limits are
not exceeded as a result of anticipated operational
occurrences (A00s) and the limits of acceptable consequences
are not exceeded for other postulated accidents.

Minimizing power distribution skewing over time also
minimizes xenon distribution skewing, which is a significant
factor in controlling axial power distribution.

(continued)
_ _.
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ASI (Digital),

' B 3.2.5

i

BASES

BACKGROUND Power distribution is a product of .nultiple parameters,
(continued) various combinations of which may areduce acceptable power

distributions. Operation within t1e design limits of power,

distribution is accomplished b
on the linear heat rate (LHR) y generating operating limits

i

and the departure from
nucleateboiling(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 DNBR value
during both normal operation and A00s 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 DNB for all operating conditions. |

There are two systems that monitor core power distribution i

online: the Core Operating Limit Supervisory System (COLSS)
or the core protection calculators (CPCs). The COLSS and
CPCs monitor the core pnwer distribution and are capable of
verifying that the LHR and DNBR do not exceed their limits.,

The COLS$ 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
calculating actual values of DNBR and local power deitsity
(LPD) for comparison with the respective trip setpoints.

A DNBR penalty factor is included in both the COLSS and CPC
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 burnu) experience
greater rod bow. Conversely, feel assemblies t.1at receive
lower than average burnup experience less rod bow. In
design calculations for a reload core, each batch of fuel is
assigned a penalty that is ap>1ied to the maximum integratedi

planar radial power peak of tie 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 CPC 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. e

i

.

!
(continued)

|
1
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ASI(Digital)*
-

B 3.2.5

BASES
- .

!

'

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

alarm if an operating limit is exceeded. Such a condition i
'

signifies a reduction in the capability of the plant to i

withstand an anticipated transient, but does not necessarily i

imply an immediate violation of fuel design limits. If the '

margin to fuel design limits continues to decrease, the RPS
ensures that the specified acceptrble fuel design limits are-

not exceeded for A005 by initiating a reactor trip.
- The COLSS continually generates an assessment of the

,

calculated margin for LHR and DNBR specified limits. The
data required for these assessments include measured incore
neutron flux, CEA positions, and Reactor Coolant System-

(RCS) inlet temperature, pressure, and flow.
, !

In addition to the monitoring perfonned by the COLSS, the
RPS (via the CPCs) continually infers the core power
distribution and thermal margins by processing reactor
coolant data, signals from excore neutron flux detectors,

: and input from redundant reed switch assemblies that
indicates CEA position. In this case, the CPCs assume a
minimum core power of 20% RTP bccause the power range excore
neutron flux detecting system is inaccurate below this power
level. If poner distribution or other parameters are'

perturbed as a result of an A00, the high local power
density or low DNBR trips in the RPS initiate a reactor tripi

prior to the exceeding of fuel design limits.

The limits on ASI, F, , and T represent limits within which
| the' LHR and DNBR algo,rithms a,re valid. These limits are

obtained directly from the initial core or reload analysis.
,

; APPLICABLE The fuel cladding must not sustain dan' age as a r?sult of
| SAFETY ANALYSES operation or A005 (Ref. 4). The power distribution and CEA
| insertion and alignment LCOs prEyent Core pt.wer
' distributions from reaching leveis that violate the

following fuel design criteria:

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

i

p 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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AS) (Digital)
B 3.2.5

BASES
. - -

APPLICABLE 95/95 DNB criterion) that the hot fuel rod in the core
SAFETY ANALYSES does not experience a DNB condition (P.cf. 4);

(continued)
c. During on ejected CEA accident, the fission energy

input to the fuel must not exceed 280 cal /gm (Ref. 6);

d. The control rods must be capable of shutting down the
reactor with a minimum rt: quired SDM with the highest t

worth control rod stuck fully withdrawn (Ref. 7).
,

The power density at any po ht in the core must be limited :

to maintain the fuel design criteria (Refs. 4 and 5). This
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 analyses (Ref. 1) with due regard for the
correlations among measured quantities, the power
distribution, and uncertainties in the determination of
power distribution.

Fuel clad '' ng failure during a LOCA is limited by
restricting the maximum linear heat generation rate so that
the peak cladding temperature does not exceed ?200*F.

(Ref. 5). Peak cladding temperatures exceeding 2200*F mcy
cause severe cladding failure by oxidation due to a
Zircaloy-waterreaction.

The LCOs governing LHR, ASI, and RCS ensure that these
criteria are met as long as the core is operated within the
ASI and F,ylimits specified in the COLR, and within the T
limits.- The latter are process variables that characterfte
the three-dimensional power distribution of the reacter
core. Operation within the limits for these variables
ensures that their actual values are within the range used
in the accident analysis.

Fuel cladding damage does not occur from conditions outside
these LCOs during normal operation. However, fuel cladding
damage results when an accident occurs due to 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 local LHRs.

The ASI satisfies Criterion 2 of the NRC Policy Statement.

_

(continued)
'
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ASI (Digital)
B 3.2.5

i

BASES (continued)

'
,

LCO The power distribution LCO limits are based on correlations
: between power peaking and certain measured variables used as
i inputs to LHR and DNBR operating limits. The power

distribution LCO limits are provided in the COLR.

The limitation on ASI ensures that the actual AS1 value is
maintained within the range of values used in the accident
analysis. The ASI limits ensure that with T at its maximum
upper limit, the DNBR does not drop below th,e DNBR Safety
Limit for A00s.

|

.

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 LCOs-
are not applicable below 20% RTP are:

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

b. As a result of this inaccurecy, the CPCs assume a '

minimum core power of 20% RTP when generating the LPD
and DN8R trip signals. When the core power is below
this level, the core is operating well below the
thermal limits and the resultant CPC calculated LPD
and DNBR trips are strongly conservative.

*
__. ,_.

ACTIONS A.1

The ASI limits specified in the COLR ensure that the LOCA
and loss-of-flow accident criteria assumed in the accident
analyses remain valid, if the ASI exceeds its limit, a
Completion Time of 2 hours is allowed _to restore the ASI to
within its specified limit. This duration gives the
operator sufficient time to reposition the regulating or
part length CEAs to reduce the axial power imbalan,ce. The
magnitude of any potential xenon oscillation is
significantly reduced if the condition is not allowed to
persist for more than 2 hours.

t

(continued)
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| ASI (Digital)*

| B 3.2.5

BASES
_

ACTIONS $_.J
(continued)

If the ASI is not restored to within its specified limits
within the required Completion Time, the reactor continues
to operate with an axial power distribution mismatch.
Continued operation in this configuration induces an axial
xenon oscillation, and results in increased linear heat
generation rates when the xenon redistributes. Reducing
thermal power to s 20'5 RTP reduces the maximum LHR to a
value that does not exceed the fuel design limits if a

_

design basis event occurs. The allowed Completion Time of
4 hours is reasonable, based on operating experience, to
reduce power in an orderly manner and without challenging
plant systems.

SURVEILLANCE SR 3.2.5.1
REQUIREMENTS

The ASI can be monitored by both the incore (COLSS) and
excore (CPC) neutron detector systems. The COLSS provides
the operator with an alarm if an ASI limit is approached.

Verification of the ASI every 12 hcurs ensures that the
operator is aware of changes in the ASI as they develop. A

12-hour frequency for this Surveillance is acceptable
because the mechanisms that affect the AS1, such as xenon
redistribution or CEA drive mechanism malfunctions, cause
slow changes in the ASI, which can be discovered before the -

limits are exceeded.

REFERENCES 1. FSAR, Chapter (15) .

2. FSAR, Chapter [6).

3. CE-1 Correlation for DNBR.

4. 10 CFR 50, Appendix A, GDC 10.

5. 10 CFR 50.46.

(continued)
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B 3.2.5

BASES

REFERENCES 6. FSAR, Section [ ].
(continued)

7. 10 CFR 50, Appendix A, GDC 26.
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f (Z) (f , Methodology)g i

, 1.2.lA
.

3.2 POWER DISTRIBUTION LlH115

3.2.lA Heat flux Hot Channel factor (f (Z)) (fn Methodology)g

LC0 3.2.1A f (Z) shall be within the limits specified in the COLR.n

APPLICABILITY: MODE 1.

.

''

ACTIONS
_

CONDITION REQUIRED ACTION COMPLETION TIME

A. fc(Z) not within A.1 Reduce THERMAL POWER 15 minuteslimit, at least 1% RTP for
each 1% T (Z) exceedsg

limit

AND

A.2 Reduce AfD acceptable 4 hours
operation limits by

q' the percentage F (Z)
nexceeds limit.

6hD

A.3 Reduce Power Range 8 hours
Neutron flux-High ,

trip setpoints at
least 1% for each
1% fg(Z) exceeds
limit.

AND

(continued)

,

.
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F (Z) (fn Methodology)o
# 3.2.1A
.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TlHE

A. (continued) A.4 Reduce Overpower AT 72 hours
trip setpoints at
least 1% for each
1% fc(Z) exceeds
limit.

bilQ

A.S Perform SR 3.2.1.1 Prior to
and SR 3.2.1.2. increasing

THERHAL POWER
above the limit
of Required
Action A.1

B. Required Action and B.1 Be in H0DE 2. 6 hours
associated Completion
Time of Condition A
not met.

!

|

WOG STS 3.2-2 05/01/92 9:05am
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.

f (Z) (f,, Methodology)g
, 3.2.1A

.

SURVEILLANCE REQUIREMENTS

! SURVEILLANCE FREQUENCY1
.

SR 3.2.1.1 ...- -----..--....-NOTE--------------------,

Not required to be performed prior to entry
into MODE 1.
........................................-..

Verify measured values of f (Z) are within After eachg
limits, refueling prior

to THERMAL
!POWER exceeding -

75% RTP
1

AND

31 EFPD
,

SR 3.2.1.2 -..-----.-.-.-----. NOTES- -----------------
1. IfF|,>f},,evaluatet,heeffectof

f, on the predicted f'o* determine if
f '(Z) is within its limits.o

;

2. I f f",'/ < F 5 F',, SR 3.2.1.2 shall beC

repeated Mthin 24 hours after an
,

increase in THERMAL POWER at which fi,
was last determined, of at least
20% RTP.

3. Not required to be performed prior to
entry into MODE 1.

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

After each
Veri fy f|, < f},, refueling prior

to THERMAL
-POWER exceeding
75% RTP

i

AND

31 EFPD

.-

!

WOG STS 3.2-3 05/01/92 9:05am
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.

f (Z) (f Methodology)g o
3.2.18

.

3.2 POWER DISTRiBVil0N LIM 115

3.2.lB Heat flux Hot Channel factor (f (Z)) (f Hethodology)g g

LCO 3.2.1B fg(Z), as approximated by F8(Z) and fj(Z), shall be within the
limits specified in the COLR.

APPLICABILITY: MODE 1.

ACTIONS

COND1110N REQUIRED ACTION COMPLETION TIME

A. f6(Z) not within A.1 Reduce THERHAL POWER 15 minuteslimit. at least 4 RTP for
each 1% fo|(Z) exceeds t

limit.

AM
.

A.2 Reduce Power Range 8 hours
>

Neutron flux-High
trip setpoints at ,

least 1% for each

limi[t .14 f (Z) exceeds

ANll
P

A.3 Reduce Overpower AT 72 hourstrip setpoints at
least 1% for each-

i< 1% FE(Z) exceeds *

limit.

O
i

|. A4 Perform SR 3.2.1.1. Prior to
increasing

.1HERMAL POWER
above the limit
of Required

i Action A.1
!

|

| (continued)

WOG STS 3.2-1 04/29/92 11:04am
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.

f (Z) (f Hethodology)g g

3.2.1B
.

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION T!HE

B. FE(Z) not within B.1 Reduce AfD limits at 2 hours
limits. least 1% for each

1% FE(Z) exceeds
limit.

C. Required Action and C.1 Be in MODE 2. 6 hours
associated Completion
Time of Condition A
or B not met.

_.

|

t

i

|
|

|

|

|
t

.

WOG STS 3.2 2 04/29/92 11:04am
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'

f (Z) (f Methodology)o e
3.2.18

,

1

.

$URVEILLANCE P.EQUIREMENTS

.................... ................. NOTES------------ -----------------... .
1. During power escalation at the beginning of each c cle, THERMAL POWER may

be increased until an equilibrium power level has een achieved, et which
a power distribution map is obtained. i

i

2. These SRs are not required to be performed prior to entry into MODE 1.
..............................................................................

SURVEILLANCE FREQUENCY
__

SR 3.2.1.1 VerifyF8(Z)iswithinlimit. After each
refueling prior
to THERMAL
POWER exceeding
75% RTP

bl@

Upon achieving
equilibrium

,

conditions
after
exceeding, by
a 10% RIP, the
THERMAL POWER

at which FE(2)
was last
verified

bl@

31 EfPD

'
(continued)

|

|

|
t

|

|
|

WOG STS 3.2 3 04/29/92 11:04am
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i

'

f (Z) (f Methodology)g g

3.2.18

.

SVijVEILLANCEREQUIREMENT0 (continued)

SURVEILLANCE FREQUENCY
,

a

SR 3.2.1.2 ------------------ NOTE-------- ---- -----

If fj(Z) is within limits and measurements
indicate

. .

f[(Z)
maximum over z g(7) ,

). .

has increased since the previous evaluation
of f8(Z):

Increase f((Z) band reverify FE(y a factor of [1.02)Z)iswithinlimits;
a.

or

b. Repeat SR 3.2.1.2 once per 7 EfPD
until two successive flux maps
indicate

. .

f[(Z)
maximum over z

K(Z)
. .

has not increased.
...........................................

Verify F8(Z) is within limit. After each
refueling prior
to THERMAL
POWER exceeding
75% RTP

AND
.

(continued)
.

:

WOG STS 3.2 4 04/29/92 11:04am

i
|

!
. - _ . - - . - _ . _ _ _ - . - . , . , - - . . ---. - - - - . . . . . . . - . , . - - - - -- - - ,.



. _ . _ _ _ _ _ _ . _ - . . _ _ _ _ . - - . _ . _ . . _ _ . . . . _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ - . _ _ _ _ _ _ _ _ _

,

f (Z) (f Hethodology)g g

3.2.1B
.

SURVC1LLANCE REQUIREMENTS
.,

SURVEILLANCE FREQUENCY

'

SR 3.2.1.2 (continued) Upon achieving i

equilibrium
conditions
after,

exceeding, by
a 104 RTP, the
THERHAL POWER

atwhichf5(2)
was last
verified |

!

A@

31 EfPD |

|

m _ - _ _ .
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.

FIH
3.2.2

'

3.2 POWER OlSTRICUTION LlHITS
'

3,?.2 Nuclear Enthalpy Rise flot Channel factor fin

LCO 3.2.2 flyshallbewithinthelimitsspecifiedintheCOLR.

APPLICABILITY: H0DE 1.
i

CTIONSA
w _-

CONDITION REQUIRED ACTION COMPLETION TIME
__ - .

A. ---------NOTE--------- A.1.1 Restore FIs to .vithin 4 hours
Recuired Acti*ans A.2 limit.- -

anc A.3 must be
,

completed whenever QB |
Condition A-is
entered. A.l.2.1 Reduce THERMAL POWER 4 hours

to < 50% RTP.......................- -

FIs not within limit. A@ ,

i

A.1.2.2: Reduce Power Range 8 hours i
Neutron Flux-High !trip setpoints to ~

s 55% RTP. '

blLQ i

t

A.2 Perform SR 3.2.2.1. 24 hours

AND
F

1

(continued)
_ - -

P

.

WOG STS- 3.2-1 04/29/92 11:12am
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|

IIH
3.2.2

.

k

ACTIONS '

P

CONDITION REQUIRED ACTION COMPLETION TIME
,.

!'

A. (continued) A.3 --- ----NOTE--------- !

THERMAL POWER does .'
not have to be
reduced to comply
with this Required '

Action.
.....................

4

Perform SR 3.2.2.1. Prior to
THERMAL POWER

'

exceedir.g
50% RTP .

6!LD
,

Prio to
THERMAL POWER
exceeding
75fs RTP

011 9
.

24 hours after
THERMAL POWER i
reaching
e 95's RTP

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

,

--
_

_

_

,

.-

:

WOG STS 3.2-2 04/29/92 11:12am
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.

i

ImAH

3.2.2

SURVEILLANCE REQUIREHENTS
.

SURVEILLANCE FREQUENCY

:

SR 3.2.2.1 ----- ---------- - NOTE--------------------
Not required to be performed prior to entry I

into MODE 1.
..................................... .....

Verify FIs is within limits. After each
refueling prior '

.

,

'

to THERMAL
POWER exceeding
75% RTP

6!!Q

31 EFPD

- _-- -

!

!

I

I

|

l
r

_.

.

|

|

|
i

.
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AfD (CAOC Methodology)
3.2.3A

.

3.2 POWER DISTRIBUTION LlHITS

3.2.3A
Hethodology)AX1AL FLUK Diff ERENCE (AfD) (Constant Axial Of fset Control (CA00)

LCO 3.2.3 The AfD:

Shall be maintained within the target band about thea.
target flux dif ference.
the COLR. 1he target band is specified in

............................N0TE---------- - -~~~~-----.- .-
The AfD shall be considered outside the target band when two
or more OPERABLE excore channels indicate AfD to be outsidethe target band.

.

............................................................
b.

May deviate outside the target band with THERMAL P0WER
< 90% RTP but e 50% RTP, provided AfD is within tne
acceptable operation limits and cumulative penalty
deviation time is s I hour during the previous 24 hours.
The acceptable operation limits are specified in the
COLR.

, *

....

.......................N0TE.--.----.-------------.....-
Penalty deviation time shall be accumulated on the basis of
a 1. minute penalty deviattun for each 1 minute of power
operation with AfD outside the target band.
............................................................

May deviate outside the target band with THERMAL POWER
c.

< 50% RTP. e

............................N0TC............................
Penalty deviation time shall be accumulated on the basis of
a 0.5 minute penalty deviation for each 1 minute of power
operation with AfD outside the target band.
..............................-.............................

APPLICABillTY:
H00E 1 with THERMAL POWER > 15% RIP.

............................No1t.......... .. _.............
A total of 16 hours of operation may be accumulated with AfD
outside the target band without per.34ty dG viation time
during surveillance of power range r5annels in accordance
with SR 3.3.1.6, provided AfD is mainteir,ed within
acceptable operation limits.
....................................... ....................

WOG S1s
3.2 1 04/28/92 2:45pm
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*

AFD (CAOC Methodology)
1.2.3A

l'

|

ACT10NS |
..

CONDITION REQUIRED ACTION COMPLETION TlHE I

A. THERMAL POWER A.1 Restore AFD to within 15 minutes
t 90% RTP target band.

MQ E
AfD not within the A.2 Reduce THERMAL POWER 15 minutes
target band, to < 90% RTP.

.

B. - . . . - . . . . N 01 E . . . . . . . . . 8.1 Reduce THERMAL POWER 15 minutes
Required Action B.1 to < 50% RTP.
must be completed
whenever Condition B
is entered.
......................

Required Action and
associated Completion
Time of Conditica A
not met.

(continued)

kOG STS 3.2-2 04/28/92 2:45pm
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i

AfD (CAOC Methodology)
3.2.3A

4

AC110NS -(continur3)

CONDITION REQUIRED ACTION COMPLETION TIME

C. ------ NOTE--------- C.1 Reduce THERHAL POWER 30 minutes
Required Action C.1 to < 50% RTP.
or C.2 must be
completed whenever @
Condition C is '

entered. C.2 Reduce THERMAL POWER 9 hours
to < 15% R1P.......................

THERMAL POWER < 90%
and e 50% RTP.

.A.!LQ

Cumulative penalty |

deviation time
> 1 hour during the
previous 24 hours.

M

AfD not within the
target band and not
within the acceptable
operation limits.

T

,_
-

,

SURVElLLANCE REQUIREMEN15

. SURVEILLANCE FREQUENCY
_

SR 3.2.3.1 Verify AFD is within limit: f e. h 7 days
OPERABLE excore channel.

~ . .

_

(continued)
|

|

t

|

|
|

WOG STS 3.2-3 04/28/92 2:45pm
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.

AfD (CAOC Nethodology)
3.2.3A

,

SURVElllANCE REQUIREMENTS (continued) |

SURVElLLANCE FREQUENCY

h

SR 3.2.3.2 - -------- ----- --NOTE-------------------- -----NOTE------
Assume log ed values of AfD exist during Only required
the preced ng time interval, if AfD monitor

alarm is..........................................-

inoperable
Verify AfD is within limits and log AfD for ------ -- -----

each OPERABLE cxcore channelt

a. With THERHAL POWER t 90% RTP, or 15 minutes

b. With THERMAL POWER > 15% and I hour
< 90% RTP.

SR 3.2.3.3 ------------------NOTE--------------------
Not required to be perf ormed prior to entry
into MODE 1.

.

following a refueling outage, the initial
update should be performed within 31 EfPD
of cycle startup.
.-.--......................................

Update target flux differerice of each 31 EfPD
OPERABLE excore channel by:

a. Determining the target flux difference
in accordance with SR 3.2.3.4. or

b. Using linear interpolation between the
most recently measured value, and
either the predicted value for the end
of evria or 0% AfD.

(continued)

.

| WOG STS 3.2-4 04/28/92 2:45pm
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I' AfD (CA00 Methodology)
3,2.3A

.

SURVE,IllANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.2.3.4 -------------------NOTE-- ---------------

Not required to be performed prior to entry
into MODE 1.

Following a refueling outage, the initial
target flux difference shall be based on a
design prediction.
...........................................

Determine, by measurement, the target flux 92 EfPD
difference of each OPERABLE excore channel.

,,
.____.

WOG STS 3.2-5 04/28/92 2:45pm
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AFD (RA0C Methodology)
3.2.38

'

3.2 POWER DISTRIBUTION LIMITS

3.2.3B AXIAL FLOY DIFFERENCE (AFD) (Relaxed Axial Of fset Control (9AOC)Methodology)

LCO 3.2.3 The AFD in %-flux-difference units shall be maint61ned
within the limits specified in the COLR.

.....................--.-.e.N0TE----------------------------

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

-

AFF.lCABILITY: MODE 1 with THERMAL LOWER t 50% RTP.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. AFD not within 1,'its. A.1 Reduce THERMAL POWER 30 minutes
to < 50% RTP.

._

SURVEILLANCE REQUIREMENTS
u

SURVEILLANCE FREQUENCY
-

SR 3.2.3.1 Verify AFD within limits for each OPERABLE
exc ore channel as follows:

a. With the AFD monitor alam inoperable, I hour
or

b. With AFD monitor alarm OPERABLE. 7 days

WOG STS 3.2-1; 04/27/92 4:26pm
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'

QPTR
3.2.4

.

3.2 POWER DISTRIBUTION LIMITS

3.2.4 QUADRANT POWER TILT RATIO (QPTR)

LC0 3.2.4 The QPTR shall be 5 1.02.

APPLICABILITY: MODE 1 with M oMAL POWER > 50% RTP.

ACTIONS ;-
e

_ _

CONDITION REQUIRED ACT!0N COMPLETION TIME
-

A. QPTR not within limit. A.1 Reduce THERMAL POWER 2 hours
at least 3% from RTP
for each 1% of QPTR AND
> 1.00.

Once per
12 hours
thereafter

#

AND

A.2 Perfot.- SR 3.2.1.1 24 hours
and SR 3. 2.1.

AND *

Once per 7 days
thereafter r

A!LD

A.3.1 Reevaluate safety Prior to
analyses and confirm increasing
results remain valid THERMAL POWER
for duration of to R1P
operation under this
condition.

6!!D

(continued)

*
WOG STS 3.2-1 04/29/92 2:16pm
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.

QPTR
3.2.4

J-

ACTIONS |
_

CONDITION REQUIRED ACTION COMPLETION TlHE

A. (continued) A.3.2 -.------NOTE---------
Perform Required
Action A.3.2 only
after Required Action
A.3.1 15 completed.
.....................

Calibrate excore Prior to
detectars to show increasing
zero QPTR. THERMAL POWER

to RTP
AND

A 3.3 --...---NOTE--------.
Perform Required
Action A.3.3 caly
after Required Action
1.3.2 is completed.
..................-.. .

Perform SR 3.2.1.1 Within 24 hours
and SR 3.2.2.2. after reaching

RTP

M

Within 48 hours
after
increasing
THERMAL POWER

B. Required Action and B.1. Reduce THERMAL POWER 4 hours
associated Completion to s 50% RTP.
Time not met.

WOG STS 3.2-2 04/29/92 2:16pm
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!
!

.:
,

QPTR i

3.2.4
.c

SURVEILLANCE REQUIREMENTS
__ _

SURVEILLANCE FREQUENCY

SR 3.2.4.1- Verify QPTR is within limit by calculating
QPIR as follows:

a. With QPTR alarm inoperable, or 12 hours

b. With QPTR alarm OPERABLE. 7 days

SR 3.2.4.2. -------------------NOTE--------------------
Only required if one power range channel is
inoperable with THERMAL POWER e 75% RTP. :
...........................................

Verify QPTR is within limit with the 12 hours
movable incore detectors by:

a. Using two sets of fear-thimble
locations with quarter-core symmetry;

OB

b. Taking a power distribution flux map.

.

.

WOG STS 3.2-3 04/29/92 2:16pm
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Fe(Z) (Fn Methodology)
% B 3.2.lA

,

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.lA Heat flux Hot Channel Factor (fo(Z)) (Fu Methodology)

BASES
_

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

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

During power operation, the global power distribution is
limited by LCO 3.2.3, " Axial Flux Difference (AFD)," and
LC0 3.2.4, " Quadrant Power Tilt Ratio (QPTR)," which are
directly and continuously measured process variables.
Therefore, these LCOs preserve core limits on a continuous
basis.

F (Z) varies with fuel loading patterns, control bank
insertion, fuel burnup, and changes in axiti power
distribution.

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

With the measured three-dimensional power distributions, it
is possible to determine a measured value for Fe(Z).
However, because this value represents a steady-state
condition. it does not include variations in the value of
Fe(Z), which are present during a nonequilibrium situation
such as load following.

The steady-state value of the fundamental radial peaking
f actor (Fn) is adjusted by an elevation-dependent factor to
account for the variations in Fq(Z) due to transient
conditions.

Core monitoring and control under nen-s'eady-state
conditions are accomplished by operating the core within the
limits of the appropriate LCOs, including the limits on AfD,
QPTR, and centrol rod insertion.

_ . _

(continued)

CG STS B 3.2-1 04/29/02 3:37pm
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fc(Z) (fi, Methodology)
%(, B 3.2.1A

.

BASES (coatinued)

APPLICABLE This LCO precludes core poner distributions that violate
SAFETY ANAL.Y5ES the following fuel design criteria:

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

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

,

c. During an ejected rod accident, the fission energy
input to the fuel Fust not exceed 280 cal /gm (Ref, 2);
and

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

Limits on Fe(Z) ensure that the value of the total peaking
factor assumed as an initial condition in the accident
analyses remains valid. Other criteria must also be met

( (e.g., maximum cladding oxidation, maximum hydrogen
| generation, coolalle geometry, and long-term cooling) .

However, the peak cladding temperature is typically nost
limiting,

Fo(Z) limits assumed in the LOCA analysis are typically
limiting relative to (i.e., lower th:$n) the Fc(Z) assened in

| safety analyses for uther accidents. Therefore, this LC0
| provides conservative limits for other accidents.
|

| Fc(2) satisfies Criterion 2 of the NRC Policy Stattnent.

|

|

L
I

|
[

l
!

'

i __

(continued)
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Fg(Z) (Fn Methodology)
. B 3.2.lA 1

9

BASES (continued)

LCO The fa(Z) shall be limited by the following relationships:

"
F (Z) 5 X(Z) for P > 0.5y p

F(Z)s K(2) for P s 0.5s 0.5w

where: CFQ is the Fo limit at RTP provided in the COLR,
.

K(Z) is the nomalized Fe(Z) as a function of core
height provided in the COLR, and

THERMAL POWER
~

RIP

for this facility, the actual values of CfQ and K(Z) are
given in the COLR; however, CFQ is normally a number on the
order of [2.32), and K(2) is a function that looks like the
one provided in Figure B 3.2.lA-1.

The Fo(Z) limits define limiting values for core power
peaking that precludes peak clariding temperatures above
'2200'F during either a large- cr small-break LOCA.

This LC0 requires operation within the bounds assumed in the
safety analy :s. Calculations are perfonted in the core.

design process to confirm that the core can be controlled in
such a mener during operation that it can stay within the
LOCA F;(Z) limits. If Fo(2) cannot be maintained within the
LCO limits, reduction of the core power is required.

Violating the LC0 limits for Fn(Z) may produce unacceptable
consecuences if a design basis event occurs while fc(Z) is

; outsice its specified limits.

_
.

APPLICABILITY The Fn(Z) . limits must be maintained while in MODE 1 to
prevent core power distributions from exceeding the limits
assumed in the safety analyses. Applicability in othei
MODES is not required because there is insuf ficient stored
energy in the fuel or energy being transferred to the

.

(continued)
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Fo(7) (Fx, Methodof ogy) !

B 3.2.1A |,

i
'

BASES (continued)

1.2
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Figure B 3.2.1 A 1 (page 1 of 1)
K(Z) Normalized Fo(Z) as a Function of Core Height .

(continued)
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Fo(Z) (Fn Methodology)' |
B 3.2.1A '

|*

1

BASESi

APPLICABIllTY reactor coolant to require a limit on the distribution of
(continued) core power.

,

ACTIONS A.1

. Reducing THERMAL POWER by at least 1% for each 1% by which
fo(Z) exceeos its limit maintains an acceptable absolute
power density. The Completion Time of 15 minutes provides

~

an acceptable time to reduce power in an orderly manner and
without-allowing the plant to remain in an unacceptable
condition for an extended period of time.

A.2

When core peaking factors are sufficiently high that
LCO 3.2.3 does not pennit operation at RTP, the Acceptable
Operation Limits for AFD are. scaled down. This percentage
reduction is equal to the amount, expressed as a percentage,
by which fo(Z) exceeds its specified limit. This ensures a
near constant maximum linear heat rate in units of kilowatts
per foot at the acceptable operation limits. The Completion
Time of 4 hours for the change in setpoints is sufficient
considering the small likelihood of a severe transient in
this relatively short time period and the preceding prompt
reduction in THERMAL POWER in accordance with Required
Action A.I.

A.3

A reduction of the Power Range Neutron--High trip setpoints
by at least 1% for_each 1% by which Fo(Z) exceeds its
specified limit is a conservative action for protection
against the consequences.of-severe transients with
unanalyzed power distributions. The Completion Time of
8 hours is sufficient considering the small likelihood of a
severe' transient in this period and the preceding prompt-
reduction in THERMAL POWER in accordance with Required
Action A.I.

,

(continued)
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Fo(Z) (Fn Methodology)
B 3.2.lA

..

BASES

ACTIONS M
(continued)

Reduction in the Overpower AT trip setpoints by 1% for each
.1% by which Fo(Z) exceeds its limit is a conservative action
for protection against the consequences of severe transients
with unanalyzed power distributions. The Completion Time of
72 hours is sufficient considering the small likelihood of a
severe transient in this period and the preceding prompt
ieduction in THERMAL POWER in c.ccordance witn Required
Action A.I.

AJ

Yerification tl.n Fo(Z) has been restcced to within its
limit by performing SR 3.2.1.1 and SR 3.2.1.2 prior to
increasing THERMAL POWER above the limit imposed by Required
Action A.1 ensures that core conditions during operation at
higher power levels are consistent with safety analyses
assumptions.

E.d

if the Required Actions of A.1 through A.4 cannot be met
within their associated Completion Times, the plant must be
placed in a MODE or condition in which the LC0-requirements
are not applicable. This is done by placing tht plant in at
least MODE 2 within 6 hours.

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

.

SURVEILLANCE SR 3.2.1.1
REQUIREMENTS

Verification that Fc(Z) is within its limit involves
increasing the measured values of Fe(Z) to allow for
manufacturing tolerance and measurement uncertainties and
then making a comparison with' the limits. These limits are
provided in the COLR. Specifically, the measured value of
the Heat Flux Hot Channel Factor (F5) is increased by 34 to
account for fuel manufacturing tolerances and by 5% for flux

!

! (continued)
~
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Fe(Z) (Fn Methodology)
B 3.2.1A

.

BASES -_

SURVEILLANCE SR 3.2.1,1 (continued)
This procedure is equivalentREQUIREMENTS

map measurement uncertainty.to increasing the directly measured values of Fo Z) by
1.0815% before comparing with LCO limits (Ref. 4 .

SR 3.2.1.1 has been modified by a Note that states that this
Surveillance is not required to be perfomed for entry into

The unit must be in H0DE 1 before the surveillanceMODE 1.
can be performed.

The frequency of 31 EFPD is adequate for monitoring the
change of power distribution with core burnup because the
power distribution changes relatively slowly for this amount

The Surveillance may be done moreof fuel burnup.
frequently if required by the results of SR 3.2.1.2.

Performing the Surveillance prior to THERMAL POWER exceeding
75% RTP af ter each refueling ensures that Fo(Z) is within
limit when RTP is achieved.

SR 3 . 2 .1. 2.

The nuclear design includes calculations that predict thatBecausethe core can be operated within the Fo(Z) limits.
flux maps are taken at steady-state conditions, the axial
variations in power distribution for nomal operation
maneuvers such as load following are not present in the flux

These axial variations are, however,
map data,contervatively calculated by considering, in the nuclear
design process, a wide range of unit maneuvers in romal

Fn(Z) is the radial peaking factor, which isoperation.
one component of Fo(Z) and should be consistent between the
nuclear design values and the measured values. (Fn(Z)
multiplied hy the normalized average axial power at
elevation Z gives Fe(Z).)

evaluationThe core plane regions applicable to an Fn
exclude the following, measured in percent of core height:

'

Lower core region, from 0 to 15's inclusive;a.
inclusive;

t. Upper core region, from 85 to 100'4

Grid plane regions, * 24 inclusive; andc.

(continued)
- ~ . - -
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Fo(Z) (fxy Methodology)
B 3.2.1A

.

CASES

SURVEILLANCE SR 3.2.1.2 (continued)
REQUIREMENTS

d. Core plane regions, within i 2% of the bank demand
position of the control banks.

The following tenns are used in the Fxy evaluation:

FE, The measured value of Fx, obtained directiv from=

the flux map results.

Fj, Themeasuredvalue,F71, multiplied by 1.0055 to=

account for fuel manufacturing tolerances and
flux map measurement uncertainty (Ref. 2).

F7 = The limit of Fxi at RTP.x

Fy[(1 + PFXY)(1 - P)] (the limit of Fx, -t theFh =
x

current THERMAL POWER level).

PFXY = The power factcr multiplier for Fxy.

[The Fraction of RTP at which Fx, was measured.)P =

FP The predicted value of the Heat Flux Hot Channel=

Factor.

Fy and PFXY are provided in the COLR. F7y andF|,arex

measured and calculated at discrete core elevations. Note
that fxy can be rewritten as Fxy(Z) to indicate that Fx,
varies along the axial height of the core. Flux map data
are typically taken for 30 to 75 core elevations.

The top and bottom regions of the core are excluded from the
Fxy evaluation because of the difficulty of making precise
and meaningful measurements in these regions and also
because of the low probability that these regions would be
more limiting than the central 70' of the core in thes
accident analyses.

Grid plane regions and rod tip regions are also excluded
because the flux data may give spurious values Decause of
the difficulty in lining up flux traces accurately in
regions of rapidly varying flux. In addition, these small
portions of the core are reduced in local power density
because of neutron absorption in the grids and control rods
and, therefore, cannot be regions of peak linear power.

(continued)
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B 3.2.1A

.

BASES

SURVEILLANCE SR 3.2.1.2 (continued)
REQUIREMENTS An evaluation of Fx,(Z) is used to confirm that Fo(Z) is

within its limits, ifFj,islessthanFf, itis
concluded that the LCO limit on Fo(2) is | met.This result
is true for flux maps taken at reduced power because the
Fx,(Z) value is inherently decreased as THERMAL POWER is
increased. The feedback from the Doppler coefficient and
moderator effects flattens the power distribution with
increased THERMAL POWER.

_

The first Note of this Surveillance provides the action to
be taken if f!, is greater than Fh. In this case, the F (Z)

o
limit may be exceeded. Proportionally increasing the

predicted FE()Z) by the amount that FI,is exceeded gives anadjusted Fe(l , which is com>ared with the fc(Z) limit. If

the adjusted fo(l) exceeds tie LCO limit, the operator must
perform Required Actions A.1 through A.S.

The second Note in this Surveillance states that if F!, is
greater than F|f but less than Fh, then this Surveillance
shall be repeated within 24 hours af ter exceeding by
a 20% RTF the THERMAL POWER at which F[. was last
detemined, so as to demonstrate that Fadl) is being
sufficiently reduced as powe increases. This reduction,
tecause of feedbach from the Doppler coef ficitat and
moderator ef'ects, ensures that when RTP is attained, the
measured FE,(Z) is less than F|f,

SR 3.2.1.2 has been modified by a third Note, which states
~

that the surveillanca is not required to be performed prior
to entry into MODE 1.

The Surveillance frequency of 31 EFPD is adequate to monitor
the change of power distribution with core burnup because
the power cistribution c.hangea relatively slowly for this
amount of fuel burnup. The Surveillhnce may be done more
frequently if required by the results of Fx, evaluations.
Specifically, the Fx, evaluation !; required by this
Surveillance if the evaluation shows that F|f < Fi, and to
dcmonstrate that th- LC0 is met af ter its limit has been
exceeded.

Ferforming the Surveillance prior to exceeding 7S4 RTP after
each refueling ensures that the F:(2) limit is cet when RTP
is achieved.

__ _

(continued)
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En(Z) (fx, Methodology)
B 3.2.lA

.

BASES (continued)

REFERENCES 1. 10 CFR 50.46.

2. Regulatory Guide 1.77, Rev. [ ).

3. 10 CFR 50.46, GDC 26,

4. WCAP-7308-l.-P-A, " Evaluation of Nuclear Hot Channel
Factor Uncertainties," June 1988.
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Fe(Z) (Fo Methodology)

B 3.2.18

e

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1B Heat Flux Hot Channel Factor (Fe(Z)) (Fo Methodology)
,

BASES ,

BACKGROUND The purpose of the limits on the values of Fo(7) is to limit
the local (i.e., pellet) peak power density. The value of
Fe(Z) varies along the axial height (Z) of the core.

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

During power operation, the global power distribution is
limited by LCO 3.2.3, " Axial Flux Difference (AFD)," and
LCO 3.2.4, " Quadrant Tilt Power Ratio (QPTR)," which are
directly and continuously measured process variables. These
LCOs, along with LCO 3.1.7, " Control Bank Insertien Limits,"
maintain the core limits on power distributions on a
continuous basis.

Fo(Z) varies with fuel loading patterns, control bank
insertion-, fuel burnup, and changes in axial powe"
distribution.

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

,

'

Using the measured three-dimensional power distributions, it
is possible to derive a measured value for Fe(Z). However,
because this value represents a steady-state condition, it
does not include the variations in the value of Fo(Z) that -

are present during nonequilibrium situations, such as load
following.

To account for these possible varistions, the steady-state
value of Fe(Z) is adjusted by an elevation-dependent factor
that accounts for the calculated worst-case transient
conditions.

Core monitoring and control under non-steady-state
conditions are accomplished by operating the core within the

.

(continued}
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-' Fa(Z) (Fo Methodology)
B 3.2.18-

BASES
.- _

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

b

APPLICABLE This LCO precludes core power distributions that violate
SAFETY. ANALYSES the following fuel design criteria:

*

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

b. During a loss-of-forced-reactor-coolant-flow accident,
there must be at least 95% probability at the 95%
confidence level (the 95/95 DN8 criterion) that the
hot fuel rod in the core does not experience a
departure from nucleate boiling (DNB) condition;

c. During an ejected rod accident, the fission energy
input to the fuel must not exceed 280 cal /gm (Ref. 2);
and

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

Limits on Fa(Z)-ensure that the-value of the initial total
peaking factor assumed in the accident analyses remains-

valid. Other criteria must also be met (e.g., maximum
cladding oxidation, maximum hydrogen generation, coolable
geometry, and long-term cooling). However, the peak
cladding temperature is typically most limiting.

Fo(Z) ll;.1ts assumed in-the LOCA analysis are typically
limiting relati<e to (i.e., lower than) the Fo(Z) limit -

assumed in safety analyses for other postulated accidents.
Therefore, this LCO provides conservative limits for other
postulated accidents.

Fe(Z) satir':es Criterion 2 of the NRC Policy Statement.

.

(continued)
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Fe(Z) (Fo Methodology)
B 3.2.1B

.

BASES (continued).

,

. ~

LCO '- The Heat Flux Hot Channel Factor, Fe(I), shall be limited by
the following relationships:

F (Z) s " K(Z) for P > 0.5
n P

F (Z) 5 M K(Z) for P 5 0.5
e 0.5

where: CFQ is the Fo(Z) limit at RTP provided in the
COLR,

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

THERMAL POWERp,
RTP

For this facility, the actual values of CFQ and K(2) are
given in the COLR; however, CFQ is normally a number on the
order of [2.32), and K(Z) is a function that looks like the
one provided in Figure B.3.2.18-1.

For Relaxed Axial Offset Control operation,~ F (Z) is
Sapproximated by FE(Z) and F5(Z). Thus, both F (Z) and F5(Z)o

must meet the preceding limits on Fe(Z).

An FE(Z) evaluation requires obtaining an incore flux map in
MODE 1. From the incore flux map results we obtain the
measured value (F5(Z)) of Fa(Z). Then,

FE(2) = F5(2) [1.0815]

where [1.0815] is a' factor that accounts for fuel
manufacturing tolerances and flux map measurement
uncertainty.

| FE(2) is an excellent approximation for Fe(Z) when the
! reactor is at the steady-state power at which the incore
' flux map was taken.
i

L

(continued)
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Fo(Z) (Fo Methodology). ,

B 3.2.18-
.

BASES (continued)
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WOG STS B 3.2-4 05/01/92 11:29am

|
'

|-
,_ _ _ _ _ . . _ - _ _ _ _ _



. . . . .. . _ . .. . - -. . . . _ . . . -

,

Fo(Z) (Fo Methodology)
B 3.2.1B

.

BASES

LCO The expression for F5(Z) is:
(continued)

f5(Z) = F8(Z) W(Z)

where W(Z) is a cycle-oependent function that accounts for
power distribution transients encountered during normal
operation. W(Z) is included in the COLR.

The Fo(Z) limits define limiting values for core power
peaking that precludes peak cladding temperatures above
2200*F during either a large- or small-break LOCA.

This LC0 requires operation within the counds assumed in the
safety analyses. Calculations are performed in the core
design process to confirm that the core can be controlled in
such_ o manner during operation that it can stay within the
LOCa Fe(Z) limits, if Fe(Z) cannot be maintained within the
LC0 limits, reduction of the core power is required.

Violating the LCO limits for fo(Z) produces unacceptable
consequences if a design basis event occurs while Fe(Z) is
outside its specified limits.

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

ACTIONS A.1

Reducin THERMAL POWER by at least 14 RTP for each 1% by
which F (2) exceeds its limit maintains an acceptable
absolute power density. F8(2) is F5(Z) multiplied by a
factor accounting for manufacturing tolerances and
measurement uncertainties. F5(Z) is _the measured value of
Fe(Z). The Completinn Time of 15 minutes provides'an
acceptable time to reduce power in an orderly manner and
w;thout allowing the plant to remain in an unacceptable
condition for an extended period of time.

(continued)
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Fo(Z) (Fg Methodnlogy)
B 3.2.18

BASES

ACTIONS A,2

(continued)

A reduction of the Power Range Neutron Flux--Hig(h tripsetpoints by at least 1% for each 1% by which Fa Z) exceeds
its limit is a conservative action for protection against
the consequences of severe transients with unanalyzed power
distributions. The Completion Time of 8 hours is sufficient
considering the small likelihood of a severe transient in
this time period and the preceding prompt reduction in
TnERMAL POWER in accordance with Required Action A.1,

M k
f, eduction in the Overpower AT trip setpoints by 1% for each
1% by which F5(Z) exceeds its limit is a conservative action
for protection against the consequences cf severe transients
with enanalyzed power distributions. The Completion Time of
72 hours is sufficient considering the small likelihood of a
severe transient in this time period and the preceding
prompt reductica in THERMAL POWER in accordance with
Required Action A.l.

A.4

Verification that FE(Z) has been restored to within its
limit by performing SR 3.2.1.1 prior to increasing THERMAL
POWER above the limit imposed by Recuired Action A.1 ensures -

that core conditions during operation at higher power levels
are consistent with safety analyses assumptions.

B_.d

If it is found that the maximum calculated value of Fo(Z)
that can occur during normal maneuvers, FE(Z), exceeds its
specified limits, there exists a potential for F5(Z) to
become excessively high if a normal operational transient
occurs. Reducing the AFD by at least 1% for each 1% by
which F((Z) exceeds its limit within the allowed Completion
Time of 2 hours restricts the axial flux distribution such
that even if a transient occurred, core peaking factors are
not exceeded.

(continued)
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Fo(Z) (Fo Methodology)
B 3.2.18

.

BASES

ACTIONS C,1

(continued)
If Required Actions A.1 through A.4 or B.1 are not met.

within their associated Completion Times, the plant must be
placed in a mode or condition in which the LC0 requirements
are not applicable. This is done by placing the plant in at
least MODE 2 within 6 hours.

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

SURVElLLANCE SR 3.2.1.1 and SR 3.2.1.2 ac modi fied Lj two Notes. The
REQUIREMENTS first Note apolies durino *he first power ascension after a

refueling, it states that TiiERMAL PO4R may be increased
until an equilibrium nawer level has been achieved at which
a power distribution map can be obtained. This allowance is
modified, however, by one of the Frequency conditions that
requires verification that F!(2) and FE(Z) are within their
specified limits ef ter a power rise of more than 10% RTP
over the THERMAL A"AER at which they were last verified to
be within specified limit % Because F8(Z) and Fo(Z) could
not have previs sly been measured in this reload core, there
is a second Frquency condition, applicable only for reload
cores, that required deu rmination of before exceeding
75% RTP. This enstres that some determination of i s mac'2
at a lower power level'at which adequate margin is
available before going to 100% RTP. Also, this frequency
condition, together with the frequency condition requiring
verificaticn of following a power increase of more than
10%, ensures that is verified as soon as RTP (or any other
level for extended operation) is achieved. In the absence
J these Frequency conditions. it is possible to increase
power to RTP and operate for .31 days without verification of

I

| Fe. The Frequency condition is not intended to require Fo
verification after every 10% increase in power level above
the last verification. It only requires verification af ter
a power level is achieved for extended operation that is
10% higher than that at which was last measured.

,

l The second Note states that SR 3.2.1.1 and SR 3.2.1.2 are
not required to be performed prior to entry into MODE 1

i

|

(continued)
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fo(Z) (Fe Methodology)
B 3.2.1B

|'
BASES

SURVEILLANCE because the plant must be in MODE 1 before the Surveillance
REQUIREMENTS can be perfomed.

(continued)

,S R 3.2.1.1

Verification that F8(Z) is within its specified limits
involves increasing Fj(~" allow for manufacturing
tolerance and measurement uncertainties in order to obtain
F8(Z) . Specifically, F5(Z) is the measured value of Fo(Z)
obtained from incore flux map results and F8(Z) =
FE(2) [1.0815] (Ref. 4). F8(Z) is then compared to its
specified limits.

The limit with which F8(Z) is compared varies inversely with
power and directly with a function called K(2) provided in
the COLR.

The frequency of 31 EFPD is adequate to monitor the change
of power distribution with core burnup because such changes
are slow and well controlled when the plant is operateri in
accordance with technical specifications.

Perfoming this Surveillance prior to exceeding 75% RTP
ensures that the F8(Z) limit is met when RTP is achieved
because Peaking Factors generally decrease as power level is
increased.

If THERMAL POWER has been increased by 10% RTP or more
since the last determination of F8(Z), another evaluation of

~

this factor is required upon achieving equilibrium
,

conditions at this higher power level (to ensure that FB(Z)
values are being reduced sufficiently with power increase to
stay within the LCO limits).

SR 3.2.1.2

The nuclear 6esign process includes calculations performed
to determine that the core can be operated within the
Fe(Z) limits. Because flex maps are taken in steady-state
conditions, the _ variations in power distribution resulting
from normal operational maneuvers are not present in the
flux map data. These variations are, however,
conservatively calculated by considering a wide range of
unit maneuvers in normal operation. The maximum peaking

(continued)
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Fe(Z) (Fo Methodology)
B 3.2.1B ,

,.

BASES ,

SURVEILLANCE SR 3.Rzl22 (continued)
REQUIREMENTS

factor increase over steady-state values, calculated as a
function of core elevation, Z, is called W(Z). Multiplying
the measured total peaking factor, F{{2), by W(2) gives the
maximum Fo(Z) calculated to occur in normal operation,
FE(Z) .

The limit with which FE(Z) is compared varies inversely with
power and directly with the function K(2) provided in the
COLR.

The W(Z) curve is provided in the COLk for discrete core
i elevations. Flux map data are typically taken for 30 to

75 core elevations. FE(Z) evaluations are not applicable
for the following axial core regions, measured in percent of
core height:

a. Lower core region, from 0 to 15% inclusive; and

b. Upper core region, from 85 to 10% inclusive.

The top and bottom 15% of the core are excluded from the
evaluation because of the low probability that these regions,

would be more limiting in the safety analyses and because of
the dif;;culty of making a precise measurement in these
regions.

.

This Surveillance has been modified by a Note that may

FE(quire that more frequent surveillances be performed.Z) is evaluated and found to be within its limit, an
re If

'

evaluation of the expression below is. required to account
for any increase to FE(Z) that may occur and cause the Fe(Z)
limit to be exceeded before the next required Fe(Z)
evaluation.>

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

. .

, F[(Z) |
,

maximum over z g(7) ,

_ _,

it is required to meet the Fe(Z) limit with the last FE(Z)
*

increased by a factor of [1.02), or to evaluate Fa(Z) more

(continuec)
. _ _ _ _ _ _ .
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Fe(Z) (Fo Methodology'
8 3.2.li

BASES
_.

SURVEILLANCE SR 3.2.1 2 (continued)
REQUIREMENTS

frequently, each 7 EFPD. These alternative requirements
prevent Fo(Z) from exceeding its limit for any significant
period of time without detection.

The Surveillance Frecuency of 31 EFPD is adequate to monitor
the change of power . 'tribution with core burnup. The
Surveillance may be done more frequently if required by the
results of Fe(Z) evaluations.

The Frequency of 31 EFPD is adequate to monitor the change
of power distribution because such a change is sufficiently
slow, when the plant is operated in accordance with
Technical Specifications, to preclude adverse peaking
factors between 31-day surveillances.

Fo(Z) is verified at nower levels > 10% RTP above the
THERMAL POWER of its .ast verification after achieving
equilibrium conditions to ensure that Fo(Z) is within its
limit at higher power levels.

Performing the Surveillance prior to exceeding 75'5 RTP
ensures that the Fe(Z) limit is met when RTP is achieved,
because peaking factors are generally decreased as power
level is increased.

.

"
REFERENCES 1. 10 CFR 50.46, 1974.

2. Regulatory Guide 1.77, Rev. O, May 1974.

3. 10 CFR 50, Appendix A, GDC 26.

4. WCAP-7308-L-P-A, : valuation of Nuclear Hot Channel
Factor Uncertainties," June 1988.
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FI,
B 3.2.2

4

B 3.2 POWER DISTRIBUTION LlHITS

B 3.2.2 N.: lear Enthalpy Rise Hot Channel factor (fl)

BASES
.. ._ .

BACKGROUND The purpose of this LC0 is to establish limits on the power'

density at any point in the core so that the fuel design
criteria are not exceeded and the accident analysis
assumptions remain valid. ThE design limits on local
(pellet) and integrated fuel rod peak power density are
expressed in terms of hot channel factcrs. Control of the ~-

core power distribution with respect to these factors
ensures that local conditions in the fuel rods and coolant
channels do not challenge core integrity at any location
during either nomal operation or a postulated accident
analyzed in the safety analyses.

Fla is defined as the ratio of the integral of the linear
power along the fuel rod with the highest integrated power .

to the average integrated fuel rod power. Therefore,Flw is
a measure of the maximum total power produced in a fuel rod,

fl,issensitivetofuelloadingpatterns,bankinsertion,
- and fuel burnup. Fls typically increases with control bank

insertion and typically decreases with fuel burnup.

F1,isnotdirectlymeasurablebutisinferredfromapower
distribution map obtained with the movable incore detector
system. Specifically, the results of the three-dimensional
power distribution map are analyzed by a computer to

~

determine F1,. This fac+or is calculated at least every
31 EFPD. However, during power cperation, the global power

; distribution is moni+ red by LCO .l.2.3, " Axial Flux
Dif ference (AFD)," and LC0 3.2.4, " Quadrant Power Tilt Ratio
(QPTR)," which address directly and continuously measured
process variables.

The COLR provides peaking factor limits that ensure that the
design basis value of the depart,re fron nucleate boiling
(DNB) is met for normal operation, operational transients,
and any transient condition arising from events of moderate
frequency. The DM) design basic precludes DNB and is met by(

T limiting the minimum local DNB heat flux ratio to 1.3 usir.g
,

the [W3] CHF correlation. All DNB-limited transient events
'.

ara assumed to begin with an fl., value that satisfies the
LCO requiremen's.

[ (continued)
- ._ ._.

'
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FL |
B 3.2.2 j

*

|
BASCS |

1
!

BACKGROUND Operation outside the 'C0 linits may produce unacceptable |
(continued) consequences if a DNB limiting event occurs. The DNB design j

basis ensures that there is no overheating of the fuel that i
results in possible cladding perforation with the release of i
fission products to the reactor coolant. |

APPLICABLE Limits on FE preclude core power distributions that exceed
SAFETY ANAf.YSES the following fuel de,ign limits:

a. There must be at least 954 probability at the 95%
confidence '.evel (the 95/95 DNB criterion) that the
hottest fuel rod in the core does not experience a ONB '

condition,

b. During a large-break loss of-coolant accident (LOCA),
peak clacoing tem,nerature (PCT) must not exceed
2200'F;

c. During an ejected rod accident, the fission energy
input to the fuel must ont exceed 280 cal /gm [Ref.1];
and ?

d. Fuel design 1,imits required by GOC 26 (Ref. 2) ft the
condition when control rods must be capable of
shutting down the reactor with a minimu:.3 required SDH

! with the highest worth control rod stuck fully
withdrawn.

| For transients that may be ONB limited, the Reactor Coolant
System flow and FL are the core parameters of mostl'

importance. The limits on FL ensure that the ONG design
basis is met for normal operation, operational transients,

| and any transients arising from events of moderate
'

frequency. The DNB~ design basis is met by limiting the
minimum ONBR to the 95/95 DNB criterion of 1.3 using the ,

[W3] CHT correlation. This value provides a high degree of
-disurance that the hotlPSt fuel rod in the Core does not
experience a DNB.

The allowable FL limit increases with dereasing power
level. This functionality in FL is included in the
analyses that provide the Rear. tor Core Safety Limits (SLs)
of SL 2.1.1. Therefore, any DNB events in which the
calculation of the core limits is modeled implicitly use

(tontinued) .

_
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F|u |
8 3.2.2

v

i
BASES '

I

APPLICABLE this variable value of FI, in the analyses. Likewise, all
SAFETY ANALYSES transients that may be DNB limited are assumed to begin with

(continued) aninitialFEn as a function of power level defined by the
COLR limit equation.

TheLOCAsafetyanalysisindirectlymodelsFly as an input,

parameter. The Nuclear Heat tlux Hot Channel Factor (Fn(Z))
and the axial peaking factors are inserted directly into the
LOCA safety analyses that verify the acceptability of the
result:ngpeakcladdirgtemperature[Ref.3].

The fuel is protected in part by Technical Specifications,
which ensure that the initial conditions assumed in the
safety and accident analyses remain valid. The following
LCOs ensure this: LCO 3.2.3, " Axial Flux Difference (AFD),"
i.C0 3.2.4, " Quadrant Power Tilt Ratio (QPTR)," LCO 3.1.7,
" Control Bank Insertion Limits," LCO 3.2.2, " Nuclear
&,thalpy Rise Hot Channel factor (F )," and LCO 3.2.1,
" Heat Flux Hot Channel Factor (Fo(2

,

FI, and Fn(Z) are measured periodically using the movable
incore detector system. Measurements are generally taken,

with the core at, or near steady-state conditions. Core
monitoring and control under transient conditions
(Condition 1 events) are accomplished by operating the core

t- within the limit., of the t.COs on Afu, QPTR, and Bank
Insertion Limits.

F14 satisfies Criterion 2 of the NRC Policy Statement.

_
,

LCO FIs shall be maintained within the limits of the
relationship provided in the COLR.

TheFly limit identifies the coolant flow channel with the.

maximun enthalpy rise. This channel has the least heat
removal capability and thus the highest probability for a
ONB.

ThelimitingvalueofFEu, described by the equation
contained in the COLR, is the design radial peaking factor
used in the unit sefety analyses.

A power multiplication factor in this equation includes an
,

j additional margin for higher radial peaking from reduced |
!

; (continued)
.

.
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IL
,

I B 3.2.2
.

8ASES
.- - -

LC0 thermal feedback and greater control rod insertion at low
(continued) power levels. The limiting value of IL is allowed to

increase 0.3S for every 14 RTP reduction in THERMAL POWER.

-

APPLICABILITY The FL limits must be maintainet in MODE 1 to preclude core'

power utstributicns from exceeding the fuel design limits
for DNBR and PCT. Anplicability in other modes is not
required because there is either insufficient stored energy
in the fuel or insufficient energy being transferred to the
coolant to require a limit on the distribution of core
onwer. Specifically, the design bases events that are
sensitive to FL in other modes (MODES 2 through 5) have
significant margin to DNB, and therefore, there is no need
to restrict FL in these modes.

ACTIONS A.l.{ ,

With FL exceeding its limit, the unit is allowed 4 hours to
restore FL to within its limits. This restoration may, for
example, involve realigning any misaligned rods or reducing
power enough to bring fL within its power-dependent limit.
When the fu limit is exceeded, the DNBR limit is not likeiy
violated in steady-state cierstion, because events that
could significantly pertur:) the FL value (e.g., static
control rod misalignment) are considered in the safety
analyses. However, the DNBR limit may t,e violated if a DNB#

limiting event occurs. Thus, the allowed Completion Time of 'd
4 hours provides an acceptable time to restore FL to within
its limits withot.t allowing the plant to remain in en
unacceptable condition for an extended period of time.

Condition A is modified by a Note that requires that
Required Actions A.2 and A.3 must be completed whenever
Condition A is entered. Thus, if power is not reduced
because this Required Action ir, completed within the 4-hour
time period, required Action A.2 nevertheless requires
another measurement and calculation of FL within 24 hours
in accordance with SR 3.2.2.1. '

However, if power is reduced below 50S. RTP, Required
Action A.5 requires that another determination of FL must
be done prior to exceeding 50% RTP, prior to exceeding

(continued)
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B 3.2.2
.

BASES
-

V.TIONS A,lil (continued)

h % RIP, and within 24 hours after reaching or exceeding
95% RTP. In addition, Recuired Action A.2 is perfortned if
power ascension is delayec past 24 hours.

A.1.2.1 anj A.1,2.2

If the value of FL is not reanted to within its specified
limit either by adjusting a inisaligned rod or by reducing ~

THERMAL POWER, the alternative option is to reduce THERMAL
POWER to < 50% RTP in accordance with Required
Action A.I.2.1 and reduce the Porer Range Neutron flux-High
to 5 55% RTP in accordance with Required Action A.1.2.2.
Reducing RTP to < 50% RTP increases the DNB margin and does

'not likely cause the DNBR limb to be violated in
steady-state aeration. The reduction in trip setpoints
ensures that continuing operation remains at an acceptable
low power level with adequate OkBR margin. The allowed
Completion Time of 4 hours for Required Action A.1.2.1 is
consistent with those allowed for in Required Action A.1.1
and provides an acceptable time to reach the required power
level from full power operation without allowing the plant
to remain in an unacceptable condition for an extended
period of time. The Completion Times of 4 hours for
Required Actions A.l.1 and A.2.2.1 are not additive.

.

The allowed Completion Time of 8 hours to reset tha trip
setpoints per Required Action A.1.2.2 recognizes that, once
power is reduced, the safety analysis assumptions are
satisfied and there is no urgent need to reduce the trip
setpoints. This is a sensitive operatior that may
inadvertently trip the Reactor Protection System,

b.d

Or.ce the power level has been reduced to < 50% RTP per
Required Action A.I.1, an incore flux map (SR 3,? 2.1) must
be obtained and the measured value of FL verified not to
exceed the allowed limit at the lower power level. The unit
is provided 20 additional hours to perform this task over
and above the 4 hours allowed by either Action A.l.1 or I

Action A,1,2.1. The Completion Time of 24 hours is
acceptable because of the increase in the DNB margin, which

(continued)
__
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FL
B1

.

BASES

ACTIONS M (cartinued)
i s obtained at lower power levels, and the low probability
of having a DNB limiting event within this 24 hour period.
Additionally, operating experience has indicated that this
Completion Time is ,ufficient to obtain the incore flux map,
perform the requiied calculations, and evaluate FI .

8.d

Verification that fin is within its speci*/ led limits af ter
an out-of limit murrence ensures that the cause that led
totheFlu exceedirig its limit is corrected, and tbst
subsequent operation proceeds ithin the LCO limit. This
Action demonstrates 11at the fl. limit is within the LCO
limits prior to exceeding 50% RTP, again prior to exceeding
75% RTP, and within 24 hours af ter 1HERHAL POWER is
n 95% RTP.

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

Ib1

When Required Actions A.I.1 through A.3 cannot be completed
within their required Completion limes, the plant must be
placed in a mode in which the LCO requirements are not
applicable. This is done by placing the plant in at least
H0DE 2 within 6 hours. The allowed Completion Time of
6 hours is reasonable, based on operating experience
regarding the time, required to reach MODE 2 from full power
conditions in. an orderly manner and without challenging
plant systems.

SURVElLLANCE SR 3.2.2.1
REQUIRLhENTS

ThevalueofFlu is determined by using the movable incore
- detector system to obtain a flux distribution map. A data
reduction computer program then calculates the max; mum value
ofFly from the measured flux distributions. The measured
valueoffla must be multiplied by 1.04 to account for

(conunued)
._
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FIs
B 3.2.2

G.

BASES

SURVEILLAtiCE 3.? Jtd (centinued).,

REQUIREMEi415
measurement uncertainty before making comparisons to the
II limit.
The 31-EfPD frequency is acceptabic because the power
distribution changes relatively slowly over this amount of
fuel burnup. Accordingly, this frequency is short enough
that the fu limit cannot be exceeded for any significant
period of operation.

-

Af ter each refue,ing, flu must be determined prior to
exceeding 75% RTP. Thisreautrementensuresthatfly limits
are met at the beginning of each fuel cyc'.e.

This Surveillance is modified by a flote that states that s
SR 3.2.2.1 is not required to be performed for entry into
MODE 1 because the unit must be in MODE 1 to perform
surveillances that demonstrate that the LCO is met.

__

REFERil4CES 1. Regulatory Guide 1.77, Rav [0],May1974.

2. 10 CFR 50, Appendix A, GDC 26,

3. 10 CfR 50.46.
<
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AFD (C/0C Methodology),

B 3.2.3A
j

1 G 3.2 POWEF DISTRIBUTION LlHITS-

B 3.2.3A AXIAL FLUX DIFFERENCE (AFD) (Constant Axial Offset Control (CAOC)
Hethodology)

BASES
--

. - .- __

BACKGROUND The purpose of this LCO '~ to establish limits on the values
of the AFD in order to liMt the axial power distribution
skewing to either the top or bottom of the core. By
limiting the amount of power distribution skewing, core
peaking factors are consistent with the essumptions used in

,

the safety analyses. Limiting power distribution skewing
over time also mininitzes the xenon distribution skewing,
which is a significant factor in axial power distribution
control,

t

The operating scheme used to control the axial power ,

distribution, CA00, involves maintaining the AFD within a
tolerance band around a burnup-dependent target, known as
the target flux difference, to minimize the variation of the
axial peaking f actor and axial xenon distribution during
unit maneuvers.

The target flux difference is determined at equilibrium '

xenon conditions. The control banks must be positioned i

within the cnre in accordance with their insertion limits
and Control Bank D should be inserted near its normal
position (i.e., a 210 stepr withdrawn) for steady state
operation at high power levels. The power level should be
as near RTP as practical. The value of the taiget flux '

difference obtained under these conditions divided by the
fraction of RTP is the target flux difference at RTP for the
associated core burnup conoitions. Target flux differences
for other THERMAL POWER -levels are obtained by multiplying
the RTP value by the appropriate fractional THERMAL POWER
level.

Periodi: updating of the target flux difference value is
necessary to follow the change of the flux difference at
steady-state conditions with burnup.

The Nuclear Enthalpy Rise Hot Channel Factor (Fis) and QPTR
LCOs limit the radial component of the neaking factors.

L
,

(continued)
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AfD (CAOC Methodology) |
B 3.2.3A

.
,

BASES (continued)
'

,

1

APPLICABLE The AfD is a measure of axial power distribution skewing to !
SAFETY ANALYSES the top or bottom half of the core. The AfD is sensitive to

many core-related parameters such as control bank >ositions,
core power level, axial burnup, axial xenon distri)ution
and, to a lesser extent, reactor coolant temperature and
boron concentrations. The allowed range of the AfD is used i

in the nuclear design process to continn that operation
within these limits produces core peaking factors and axial ;

power distributions that meet safety analysis requirements.

The CAOC methodology (Refs. 1, 2, and 3) entails:

a. Establishing an envelope of allowed power :hapes and
power densities;

Devising an operating strategy for the cb.
maximizrs unit flexibility (maneuvering)ycle thatand minimizes
axial pcwer shape changes;

,

c. Demonstriting that this strattgy does not result in
core conJitions that violate the envelope of
permissible core power characteristics; and

d. Demonstrating that this power distribution control !
scheme can be effectively supervised with excore !
detectors.

The limits on the AfD ensure that the Heat flux Hot Channel i

factor (F (Z)) is not exceeded during eitner normale
operation or in the event of xenon redistribution following
power changes. The limits on the AFD also limit the range
of power distributions that are assumed as initial
conditions in analyzing Condition 2, 3, and 4 events. This
ensures that fuel cladding integrity is maintained for these
postulated accidents. The most important Condition 4 event
is the loss-of-coolant accident. The most significant
Condition 3 event is the loss-of-flow accident. The most
significant Condition 2 events are uncontrolled bank
withdrawal and boration or dilution accidents. Condition 2
accidents, assumed to begin from within the AfD limits, are
used to confirm the adequacy of Overpower AT-and
Overtemperature AT trip setpoints.

The limits on the AFD s msfy Criterion 2 of the NRC Policy
Statement.

(continued)
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AFD (CAOC Nethodolay)
B 3.2.3A

BASES (continued)

LCO The shape of the power profile in the axial (i.e., the
vertical) direction is largely under the control of the
operator through either the manual operation of the control
banks or automatic motion of control banks responding to
temperature deviations resulting from either rnanual
o>eration of the Chemical and Volume Control System to
c1ange boron concentration or from power level changes.

Signals are available to the operator from the Nuclear
Instrumentation System (NIS) excore neutron detectors
(Ref.4). Separate signals are taken from the top and
botton detectors. The AFD is defined as the difference in
normalizea flux signals between the top and bottom evcore
detector in each detector well. For convenience, this flux
difference is converted to provide flux difference units
expressed as a percentage and labeled as M-flux or M1,

Part A of this LCO is modified by a Note that states the
conditions necessary for declaring the AFD outside of the
target band. The required target band varies with axial
burnup distribution, which in turn varies with the re -

average accumulated burnup. The target band defineu in the
COLR may provide one target band for the entire cycle or
more than one band, each to be followed for a specific range
of cycle burnup.

With THERMAL POWER a 90% RTP, the AFD must be kept within
the target band. With the AFD outside the target band with
IHERMAL POWER a 90% RTP, the assumptions of the accident
analyses may be violated.

Parts B and C o' this LCO cre modified by Notes that
describe how the cumulative penalty deviation time is
calculated. It is intended that the unit is operated with
the AFD within the target band about the target flux
difference. However, during rapid THERMAL POWER reductions,
control bank motion may cause the AFD to deviate outside of
the target band at reduced THERMAL POWER levels. This
deviation does not affect the xenon distribution
suf ficiently to change the envelope of peaking factors that
may be reached on a subsequent return to RTP with the AFD
within the target band, provided the time duration of the
deviation is limited. Accordingly, while THERMAL POWER is
a 50% RTP and < 90% RTP (i.e., Part B of this LCO), a 1-hour
cumulative penalty deviation time limit, cumulative during
the preceding 24 hours, is allowed during which the unit may

(continued)
. - -
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AFD (CAOC Hethodology)
8 3.2.JA

.

BASES

;

LCO be operated outside of the target band but within the
(continued) acceptable operation limits provided in the COLR. This

penalty time is accumulated it the rate of 1 minute for each
1 minute of operating time within the power range of Part B
of this LCO (i.e., THERMAL DOWER > 50% RTP but < 90% RTP).
The cumulative penalty time is the sum of penalty times from
Parts B and C of this LCO.

For THERMAL POWER levels > 15% RTP and < 50% RTP (i.e.,
Part C of this LC0), deviations of the AFD outside of the
target band are less significant. The accumulation of
1/2-minute penalty deviation time per 1 minute of actual
time outside the target band reflects this reduced
significance. With THERMAL POWER < 15% RTP, AFD is not a,

significant par 6 meter in the assumptions used in the safety
analysis and, tiierefore, requires no limits. Because the
xenon distribution produced at THERMAL POWER levels less
than RTP does affect the power distribution as power is
increased, unanalyzed xenon and power distribution is
prevented by limiting the accumulated pena' y deviation<

time.

The frequency of monitoring the AfD by the unit computer is
once per minute providing an essentially continuous
accumulation of penalty deviation time that allows the
operater to accurately assess the status of the penalty
deviation time.

Violating the LC0 on the AFD could produce unacceptable
consequences if a Condition 2, 3, or 4 event occurs while
the AFD is outside its limits.

Figure B 3.2.3A-1 shows a typical target band and typical
AFD acceptable operation limits.

,

APPLICABILITY AFD requirements are applicable in-MODE 1 above 15% RTP.
Above 50% RTP, the combination of THERMAL POWER and core
peaking factors are the core parameters of primary
importance in safety analyses (Ref.1).

Between 15% RTP and 90% RTP,.this LC0 is applicable to
,

ensure that the distributions of xenon are consistent'with
safety analysis assumptions.

(continued)
,
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AFD (CAOC Methodology)'

B 3.2.3A

.

BASES (continued)
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AFD (CAOC Methodology).

B 3.2.3A

BASES

APPLICABillTY At or below 15% RTP and for lower operating MODES, the
(continued) stored energy in the fuel and the energy being transferred

to the reactor coolant are low. The value of the AFD in
these conditions does not affect the consequences of the
design basis events.

For surveillance of the power range chennels performed
according to SR 3.3.1.6, deviation outside the target band
is permitted for 16 hours and no penalty deviation time is
accumulated. Some deviation in the AFD is required for
doing the NIS calibration with the incore detector system.
This calibration is performed every 92 days.

Low signal levels in the excore channels may preclude
obtaining valid AFD signa'Is below 154 RTP.

_

,

ACTIONS M
With the AFD outside the target band and THERMAL POWER
e 90% RTP, the assumptions used in the accident analyses may
be violated with respect to the maximum heat generation.
Therefore, a Completion Time of 15 minutes is allowed to
restore the AFD to within the target band because xenon
distributions change little in this relatively short time.

M

If the AFD cannot be restored within the target band, then
reducing THERMAL POWER to < 90% RTP places the core in a 9

condition that has been analyzed and found to be acceptable,
provided that the AFD is within the acceptable operation
limits provided in the COLR.

The allowed Completion Time of 15 minutes provides an
acceptable time to either restore tne AFD within its
specified limits or reduce power to < 904 RTP without
allowing the plant to remain in an unanalyzed condition for
an extended period of time.

(continued)
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AFD (CAOC Hethodology)*

B 3.2.3A

,

BASES

ACTIONS M
(continued)

If either Required Action A.1 or A.2 is not completed within
their required Compinion Times of 15 minute , the axial
xenon distribution starts to become skewed. In this
situation, the assumption that, when the AFD is outside its
target band for less than 1 hour with THERMAL POWER
< 904 RTP but a 50% RTP, this deviation does not
significantly affect the xenon distributien, is no longer
valid. Reducing the power level to < 50% RTP within the
Completion Time of 15 minutes and compliance with LCO
requirements for subsequent increases in THERMAL POWER
ensures that a(.ceptable xenon distributions are restored.

The Completion Time of 15 minutes is acceptable because the
xenon distributions change little in this relatively short
time.

C .1

With THERMAL POWER < 90% RTP but a 50% RTP, operation with
the AFD outside the target band is allowed for up to I hour
if the AFD is within the acceptable operation limits
provided in the COLR. With the AFD within these limits, the
resulting axial power distribution is acceptahle as in
initial condition for accident analyses assuming ths
then-existing xenon distributions. The 1-hour cumulative
penalty devia+.icn time restricts the extent of xenon
redistribution. Without this limitation, unanalyzed xenon
axial distributions may result from a different pattern of
xenon buildup and decay. The reduction to a power level
< 50% RTP nuts the reactor at a THERMAL POWER level at which
the AFD is not a significant accident analysis parameter.

If the indicated AFD is outside the target band and outside
the acceptable operation limits provided in the COLR, the
peaking facters assumed in accident analysis may be exceeded
with the existing xenon condition. (Any AFD within the
target band is acceptable regardless of its relationship to
the acceptable operation limits.) The Completion Time of
30 minutes allows for a prompt, yet orderly, reduction in
power.

(continued)
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AFD (CAOC Hethodology)
B 3.2.3A

.

BASES
,

ACTIONS {_d (continued)

Condition C is modified by a Note that requires that i

Required Actions C.1 and C.2 must be completed whenever this !

Condition is entered. ;

|.

S_i.2

If Required Action B.1 is not completed within its required
Completion Time of 15 minutes, the axial xenon distribution
starts to become significantly skewed with the THERMAL POWER I
e 50% "TP. In this situation, the assumption that a I

cumulative penalty deviation time of I hour or less during )
the previous 24 hours while the AfD is outside its target'

band is acceptable at < 50% RTP, is no longer valid.
'

Reducing the poner level to < 15% RTP within the Completion
Time of-9 hours and complying with LCO penalty deviation
time requirements for subsequ2nt increases in THERMAL POWER
ensure that acceptable xenon conditions are restored.

This Required Action must also be implemented either if the
cumulative penalty deviation time is > 1 hour during the
previous'24 hours, or the AFD is not within the target band
and not within the acceptable operation limits.

l

. _

|

; . SURVEILLANCE SR 3,2,3.1

REQUIREMENTS
'

The AfD is monitored on an automatic basis using the unit
process computer that has an AfD monitor alarm. The
computer determines the 1-minute average of each of the
OPERABLE excore detector outputs and provides an alam
message imediately if the AFDs for two or more OPERABLE
excore channels are outside the target band and the THERMAL
POWER is > 90% RTP. During operation at THERMAL POWER
levels < 90% RTP but > 15% RTP, the computer sends an alam
message when the cumulative penalty deviation time is
> 1 hour in the previous 24 hours.I

This Surveillance verifies that the AFD as indicated by the
i NIS excore channels is within the target hand and consistent

with the status of the AfD monitor alarm. The Surveillance'

I frequency of 7 days is adequate because the AfD.is

(continued)
_ .
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AFD (CAOC Methodology)
*

B 3.2.3A

.

BASES

SURVEILLANCE $R 3.2.3.1 (continued)
REQUIREMENTS

,

controlled by the operator and monitored by the process
computer. Furthermore, any deviations of the AFD from the
target band that is not alarmed should be readily noticed.

$R 3.2.3.2

With the AFD monitor alarm inoperable, the AFD is monitored
to detect operation outside of the target band and to
compute-the penalty deviation time. During operation at
t 90% RTP, the AFD is monitored at a Surveillance Frequency I

of 15 minutes to ensure that the AFD is within its limits at
high THERMAL POWER levels. At power levels < 90% R1P, but
> 15's RTP, the Surveillance frequency is reduced to I hour '

because the AfD may deviate from the target band for up to
1 hour using the methodology of Parts B and C of this LCO to
calculate the cumulative penalty deviation time before
corrective action is required.

SR 3.2.3.2 is modified by a Note that states that monitored i

and logged values of the AFD are assumed to exist for the
preceding 24 hour interval in order for the operator to -

compute the cumulative penalty deviat',on time. The AFD
should be monitored and logged more frequently in periods of '

operation for which the power level or ontrol bank
positions are changing to allow corrective rneasures when the
AFD is more likely to move outside the target band.

SR 3.2.3.3
t

l This Surveillance _ requires that the target flux difference
is updated at a frequency of 31-effective full power days,

(EFPD) to account for small changes that maj occur in the,

target flux differences in that period due to burnup by
performing SR 3.2.3.4.

Alternatively, linear interpolation between the most recent ,-

measurement of the target flux differences and a_ predicted-
em. of-cycle value provides a reasonable update because the ,

Afu changes due to burnup tend toward 0% AFD. When the .

predicted end-of-cycle AFD from the cycle nuclear design is '

different from 0%, it may be a better value for the y

interpolation.
.

| (continued)

i
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AfD (O OC Methodology)-

B 3.2.3A

'

9ASES
- - - ---

SURVEILLANCE SR 3.2.3.3 (continued)
RLyVIREMENTS

SR 3.2.3.3 is modified by a Note that states that this
'

Surveillance is not required to be performed for entry into
MODE 1 because the unit must be in H00E 1 to perform
SR 3.2.3.3.

\

!

SR 3.2.L4

Heasulament of the target flux difference is accomplished by |
taking a flux map when the core is at equilibrium xenon
conditions, preferably at high power levels with the control
banks nearly withdrawn. This flux map provides the '

equilibrium xenon axial power distribution from which the '

target value can be determined. The target flux difference
varies slowly with core burnup.

A Frequency of 92 EFPD for remeasuring the target flux
differences adjusts the target flux difference for each
excore channel to the value measured at steady-state -

conditions. This is the basis for the CAOC. Remeasurement ;

at this Surveillance interval also establishes the AFD
target flux difference values that account for changes in >

incore-excore calibrations that may have occurred in the
interim.

$R 3.2.3.4 is modified by a Note that indicates that the |
'

provisions of SR 3.0.4 are not applicable because the unit
,

must be in MODE 1 to perfonn this Surveillance. ;

.

REFERENCES 1. WCAP-8403 (nonproprietary), " Power Distribution
Contrcl and Load Following Procedures," Westinghouse
Electric Corporation, September 1974.

2. T. M. Anderson to K. Kniel (Chief of Core Performance
Branch,NRC), Attachment: " Operation and Safety'

Analysis Aspects of an Improved load Follow Package,"|

_ January 31, 1980.
_

3. C. Eicheldinger to D. B. Vassallo (Chief of' light
; Water Reactors N 9nch,NRC),LetterNS-CE-687,
| July 16, 1975, '

,

L .i . TSAR, Chapter [15] .

- _ _ _
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AfD (RAOC Methodology).

B 3.2.3B

'

B 3.2 POWER DISTRIBU110N LlHITS

B 3.2.38 AX1AL FLUX DIFFERENCE (AFD) (Relaxed Axial Offset Control (RAOC) -

Methodology)

BASES
_ _

._ m

BACKGROUND The purpose of this LCO is to establish limits on the values
of the AfD in order to limit the_ amount of axial power
distribution skewing to either the top or bottom of the

By limiting the amount of power distribution skewing,core.
core peaking factors are consistent with the assumptions
used in the safety analyses. Limiting power distribution
skewing over time also minimizes the xenon distribution
skewing, which is a sidistribution control. gnificant factor in axial power

RAOC is a calculational procedure that defines the allowed
operational space of the AFD versus THERMAL POWER. The AfD'

limits are selected by considering a range of axial xenon
distribu- Sns that may occur as a result of large variations
of the AFu. Subsequently, power peaking factors and power
distributions are examined to ensure that the
loss-of-coolantaccident(LOCA),los-of-flowaccident,and
anticipated transient limits are met. Violation of the AFD
limits invalidate the conclusicas of the accident and
transient analyses with regard to fuel cladding integrity.

.

Although the RAOC defines limits that must be met to satisfy
safety analyses, typically an operating scheme, Constant
Axial Offset Control (CAOC), is used to control axial power
distribution in day-to-day operation (Ref.1). CAOC
requires that the AFD be controlled within a narrow
tolerance band around a burnup-dependent target to minimize
the variation of axial peaking factors and axial xenon
distribution during unit maneuvers.

The CAOC operating space is typically smaller and lies
within the RAOC operating space. Control within the CAOC
operating space constrains the variation of axial xenon
distributions and axial' power distributions. PA00
calculations assume a wide range of xenon. distributions and
then confirm that the resulting power distributions satisfy
the requirements of the accident analyses.

(continued)
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AfD (RAOC Methodologj).

D 3.2.38

4

BASES (continued)
-.__._

app 11 CABLE The AFD is a measure of the axial power distribution skewing
SAF:.iY ANALYSES to either the top or bottom half of the core. The AFD is

sensitive to many core-related parameters such as control
bank positions, core power level, axial burnup, axial xenon
distribution, and, to a lesser extent, reactor coolant
temperature and boron concentration.

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

The RAOC methodology (Ref. 2) establishes a xenon
distribution library with tentatively wide AFD limits.
These limits are labeled tentative because [ ).
One-dimensional axial power distribution calculations are
then perfonned to demonstrate that nonnal operation power
shapes are acceptable for the LOCA and loss-of-flow
accident, and for initial conditions of anticipated
transients. The tentative limits are adjusted as necessary
to meet the safety analysis ri-quirements.

The limits on the AFD ensure that the Heat flux Hot Channel
Factor (F (Z)) is not exceeded during either r.ormale
operation or in the event of xenon redistribution following
power changes. The limits on the AFD also restrict the
range of power distributions that are used as initial'

conditions in the analyses of Cendition 2, 3, o* 4 events.
-

This ensures that the fuel cladding integrity is maintained
for tiiese postulated accidents. The most important
Condition 4 event is the LOCA. The most important
Condition 3 event is the loss-or-flow accident. The most
important Condition 2 events are uncontrolled bank

withdrawal end boration or dilution accidents. Condition 2
accidents simulated to begin from within the AFD limits are
used to confinn the adequacy of the Overpower AT and
Overtemperature AT trip setpoints.

The limits on the AFD satisfy Criterion 2 of the NRC Policy
Statement.

LCO The shape. of the power profile in the axial (i.e., the
vertical) direction is largely under the control of the
operator through the manual operation of the control banks

.

| (continued)

|
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'

AfD(RAOCMethodology).

8 3.2.3B

!
BASES |

'

1
-

LCO or automatic motion of control banks. The automatic motion !

(continued) of the control banks is in response to temperature i
deviations resulting from manual operation of the Chemical
and Volume Control System to enange boron concentration or
from power level changes.

Signals are available to the operator from the Nuclear
'

,

Instrumentation System (NIS) excore neutron detectors
(Ref. 3). Separate signals are taken from the top and
bottom detectors. The AfD is defined as the difference in'

normalized flux signals between the top and bottom excore
detectors in each detector well. For convenience, this flux
difference is converted to provide flux difference units

1

expressed as a percentage and labeled as M-flux or M1. |

The AfD limits are provided in the COLR. Figure B 3.2.3B-1
shows typical RAOC AfD limits. The AfD limits for RA0C do
not depend on the target flux difference. However, the
target flux dif ference may be used to minimize changes in -
the axial power distribution.

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

APPLICABILITY The AFD requirements are applicable in MODE 1 above 504 RTP
when the combination of THERMAL POWER and core peaking
factors are of primary importance in safety analysis.-

for AfD limits developed using RAOC methodol6gy, the value
of the AfD does not affect the limiting accident
consequences with THERMAL POWER < 505s RTP and for lower
operating power MODES.

ACTIONS 6.,.1
.

As an alternative to restoring the AFD to within its
specified limits, Required Action A.1 requires a THERMAL

-POWER reduction to < 505 RTP. This places the core in a
condition for which the value of the AfD is not important in
the applicable safety analyses. A Completion Time of

,

(continued)
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t AfD (RAOC Methodology)
'

B 3.2.3B

.

BASES |

ACTIONS Axl (continued)

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

SURVEILLANCE SR 3.2.3.1 i

REQUIREMENTS i
The AFD is monitored on an automatic basis using the unit '

process computer, which has an AfD monitor alarm. The |
computer determines the 1-minute average of each of the |

OPERABLE excore detector outputs and provides an alarm
message immediately if the AFD for two or more OPERABLE
excore channels is outside its specified limits.

This Surveillance verifies that the AfD, as indicated by the
N15 excore channel is within its specified limits and is

consistent with the status of the AFD monitor alarm. With
the AFD monitor alann inoperable, the AFD is monitored every
hour to detect operation outside its lif..it. The Frequency
of 1 hour is based on operating experience regarding the
amount of time required to vary the AFD, and the fact that ,

the AFD is closely monitored. With the AFD monitor alarm
OPERABLE, the Surveillance Frequency of 7 days is adequate !
considering that the AFD is monitored by a computer and any
deviation from requirements is alarmed.

REFERENCES 1. WCAP-8403 (nonproprietary), " Power Distribution
Cnntro' and Load Following Procedures," Westinghouse
Electric Corporation, September 1974.

2. R. W. Miller et al., "Rtiaxation of Constant Axial
Offset Control: Fe Surveillance Technical '

Specification,"WCAP-10217(NP), June 1983.

3. FSAR, Chapter [15].
,
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QPTR.

B 3.2.4

B 3.7 POWER DISTRIBUTION LlHITS
'

B 3.2.4 QUADRANT POWER TILT RATIO (QPIR)

BASES
--- _ .. =.

BACKGROUND The QP1R limit ensures that the gross radial power
distribution remains consistent with the design values used
in the safety analyses. precise radial power distribution
measurements are made during startup testing, after
refueling, and periodically during power operation.

The power density at any point in the core must be limited
so that the fuel design criteria are maintained. Together,
LCO 3.2.3, " Axial Flux Difference (AFD)," LC0 3.2.4, and
LCO 3.1.7, " Control Rod Insertion Limits," provide limits on
process variables that characterize and control the
three dimensional power distribution of the reactor core.
Control of these variables ensures that the core operates i

within the fuel design criteria and that the power
distribution remains within the bounds used in the safety
analyses.

._.

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

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

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

c. During an ejected rod accident, the fission energy
input to the fuel mast not exceed 280 cal /gm (Ref. 2);
and

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

(continued)
--
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QPTRi.

B 3.2.4

BASES-

- .

APPLICABLE The LCO limits on the AFD, the QPTR, the Heat flux Hot-

SAFETY ANALYSES Channel factor (fo(Z)), the Nuclear Enthalpy Rise Hot
(continued) Channel Factor (fl.), and control bank insertion are

established to preclude core power distributions that exceed
the safety analyses limits.

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

In H00E 1, the FI, and fo(Z) limits must be maintained to '

preclude core power distributiens from exceeding design
,

limits assumed in the safety analyses.

The QPTR satisfies Criterion 2 of the NRC Policy Statement.

LCO The QPTR limit of 1.02, at which corrective action is
required, provides a margin of protection for both the DNB
ratio and linear heat generation rate contributing to
excessive power peaks resulting from X-Y ) lane power tilts.
A limiting QPTR of 1.02 can be tolerated aefore the margin
for uncertainty in fo(Z) and (F!n) is possibly challenged.

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

Applicability in MODE 1 s 50% RTP and in other H0 DES is not
required because there is either insufficient stored energy
in the fuel or insufficient energy being transferred to the
reactor coolant to require the implementation of a QPTR
limit on the distribution of core power. The QPTR limit in
these conditions is, therefore, not important. Note that
theFlu and fo(Z) LCOs still apply, but allow progressively
higher peaking factors at 50% RTP or lower.

ACTIONS A.1 *

With the QPTR exceeding its limit, a power level reduction
of 3% RTP for each 1% by which the QPTR exceeds 1.00 is a

(continued)
i
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*

QPTR
B 3.2.4

.

BASES
~

;

ACTIONS M (continued)

conservative tradeoff of total core power with peak lin2ar
power. The Completion Time of 2 hours allows sufficient
time to identify the cause and correct the tilt. Note that
the power reduction itself may cause a change in the tilted
condition. Because the QPTR alann is already in its alarmed
state, any additional changes in the QPTR are detected by -

requiring a check of the QPTR once per 12 hours thereaf ter.
If the QPTR continues to increase, THERMAL. POWER has to be
reduced accordingly. (forthisfacilitCompletion Time is acceptable because:]y, this 12-hour >

M
The peaking factors FL and fo(Z) are of primary importance
in ensuring that the power distribution remains consistent
with the initial conditions used in the safety analyses.
Performing SRs on FL and fo(Z) within the Completion Time
of 24 hours ensures that these primary indicators of power
distribution are within their respective limits. A

Completion Time of 24 hours takes into consideration the
rate at which peaking factors are likely to change, and the
time required to stabilize the plant and perform a flux map.
If these peaking factors are not within their limits, the
Required Actions of these Survelliances provide an
appropriate response for the abnormal condition. if the
QPTR remains above its specified limit, the peaking factor
surveillances are required each 7 days thereafter to
evaluate FL and Fo(Z) with changes in power distribution.
Relatively small changes are expected due to either burnup
and xenon redistribution or correction of the cause for
exceeding the QPTR limit.

M.d

Although FL and Fo(Z) are of primary importance as initial
conditions in the safety analyses, other changes in the
power distribution may occur as the QPTR limit is exceeded
and may have an impact on the validity of the safety
analysis. A change in the power distribution can affect,

such reactor parameters as bank worths and peaking factors
for rod malfunction accidents. When the QPTR exceeds its
limit, it does not necessarily mean a safety concern exists.

(continued)

WOG STS B 3.2-3 04/29/92 10:57am
,

. . ~ , ,+w.,..m,.- . . . , ,-e-. ---.w.. , - - - - - , . , . , - , - , , - . . , . . . - - ...-.---e- . - . - ---..~4 ......... ...- -.- - - -,4-..- =



.- . - _- - - -- . _ - .-_._. ...-. - - __ -. - . - - - . - _ _ - ..

QPTR
-

B 3.2.4

'

BASES

~ ,3.1 (continued)ACTIONS A

1

!It does mean that there is an indication of a change in the
gross radial power distribution that requires an
investigation and evaluation that is accomplished by
examining the incore power distribution. Specifically, the
core peaking factors and the quadrant tilt must be evaluated
because they are the factors that best characterize the core
power distribution. This reevaluation is required to ensure
that, before returning THERHAL POWER to RTP, the reactor
core conditions are consistent with the assumptions in the i

safety analyses.

A,3.2

If the OPTR has exceeded the 1.02 limit and a reevaluation
of the safety analysis is completed and shows that safety
requirements are met, the excore detectors are recalibrated
to show a zero QPTR prior to increasing 1HERMAL POWER. This
is done to detect any subsequent significant changes in
QPTR.

Required Action A.3.2 is modified by a Note that states that
the QPT is not zeroed out until after the reevaluation of
the safety analysis has determined that core conditions at
RTP are within the safety analysis assumptions (i.e.,
Required Action A.3.1). This Note is intended to prevent
any ambiguity about the required sequence of actions.

!L3. 3

Once the flux tilt is zeroed out (i.e., Required Action
A.3.2 is perfomed), it is acceptable to return to full
power operation. However, as an added check that the core
power distribution at RTP is consistent with the safety
analysis assumptions, Action A.2.3 requires verification,

j that fo(Z) and FL are within their specified limits within
24 hours of reaching ATP, As an added precaution, if thei

| core power does not reach RTP within 24 hours, but is
! increased slowly, then the peaking factor surveillances must

be perfomed within 48 hours of the time when the ascent- to
power was begun. These Completion Times are intended to ;

allow adequate time to return the unit to its RTP while not ,

pemitting the core to remain with unconfirmed power

(continued)

|
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'' QPTR
B 3.2.4

.

BASES

ACTIONS hilal (continued)
distributions for extended periods of time. IFor this
facility,theseCcmpletionTimesareacceptabiebecause:)

Action A.3.3 is nedified by a Note that states that the
peaking f actor surveillances may only be done af ter the
excore detectors have been calibrated to show zero tilt
(i.e., Required Action A.3.2). The intent of this Note is
to have the peaking factor surveillances performed at
o)erating power levels, which can enly be accomplished a'ter
t1e excore detectors are calibrated to show zero tilt and
the core returned to power.

H.J.

If Required Actions A.1 through A.3.3 are not completed
within their associated Completion Times, the unit must be
brought to a MODE or condition in which the requirements do
not apply. To achieve this status. THERMAL POWER must be
reduced to < 50% RTP within 4 hours. The allowed Completion
Time of 4 hours is reasonable, based on operating experience
regarding the amount of time required to reach the reduced
power level without challenging plant systems.

. - --

SURVEILLANCE SR 3.2.4 1
REQUIREMENTS

This Surveillance verifies that the QPTR as indicated by the
Nuclear Instrumentation System (NIS) excore channels is
within its limits. The frequency of 7 days when the QPTR
alarm is OPERABLE is acceptable because of the low
probability that this alatu can remain inoperable without
detection.

When the QPTR alarm is inoperable, the Frequency is
increased to 12 hours. This Frequency is adequate to detect
any relatively slow changes in QPTR because for those causes
of QPT that occur quickly (e.g., a dropped iod), there
typically are other indications of abnormality that prompt a
verification of core power tilt.

(continued)
.- --

!
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QPTR
B 3.2.4

.

BASES
.___._ _ _ . _ _ . _ _ _ .

SURVEILLANCE in 3.2.4.2
FIOUIREMENTS

(continued) This Surveillance is modified by Note 1, which states that
it is required only when one power range channel is
inoperable and the THERMAL POWER is e 75% RTP.

With an NIS power range channel inoperable, tilt monitoring
for a portion of the reactor core becomes degraded. Large
tilts are likely detected with the remaining channels, but

'

the capability for detection of small power tilts in some
quadrants is decreased. Performing SF. 3.2.4.2 at a
frequency of 12 hours provides an accurate alternative
means for ensuring that any tilt remains within its limits.

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

E-11, H-3, H-13, L-5, L-11, and N-8 for three- and four-loop
Cores.

With one NIS channel inoperable, the indicated tilt may be
changed from the value indicated with all four channels
OPERABLE. To confirm that no change in tilt has actually
occurred, which might cause the QPTR limit to be exceeded,
the incore result may be campared against previous flux maps
either usin- the synnetric thimbles or a complete flux map.
Nominally, quadrant tilt from '.he Surveillance should be
witain 2% of the tilt shown b; the most recent flux map
data.

._.

REFERENCES 1. 10 CFR 50.46,

2. Regulatory Guide 1.77 Rev [0], Hay 1974.

3. 10 CFR 50, Appendix A, GOC 26.

=
,, n - - , - = .n
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AFLHGR

3.2.1
\

3.2 POWER DISTRlDUTION LIMITS

3.2.1 AVERAGE PLANAR LINEAR l| EAT GENERATION RATE (APLHGR)

LCO 3.2.1 All API.F7Rs shall be less than or equal to the limits
specified in the COLR.

APPLICABillTY: THERMAL POWER a 25% RTP.

AC110NS
an x- ,mmm w u.= n, -

.. n.

CONDITION REQUIRED ACTION COMPLETION TlHE
_-.

A. Any APLHGk not within A.1 Restore APLHGRs to 2 Sours
limits, within limits.

B. Pequired tet ha and B.) Reduce THERMAL POWER 4 hours
associated Corpletion to < 254 RTP.
Time not tet.

- -ummu.==r-- s- . n ___ .m.:w,,n,

SURVEILLANCE REQUIREMENTS
_m=

SURVEILLANCE FREQUENCY

SR 3.2.1.1 Verify all APLHGRs are less +. hen or equal Once within
to the limits specified in the COLR. 12 houts after

a 25% RTP i

AND

24 hours
thereafter

..m_m_ .- --g
-

BWR/4 STS 3.2-1 04/28/92 7:45am
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MCPR
3.2.2

3.2 POWEn DISTRIBUTI0h LIMllS

3.2.2 HINIKJM CRITICAL F0WER RATIO (MCPR)

LCO 3.2.2 All MCPRs shall be greater than or equal to the MCPR
operating limits specified in the COLR.

APPL ICABIL (TY: THERMAL POWER 2in RIP.

ACTIONS
-- ---.m.=- - - - , -

CONDITION REQUIRED ACTION COMPLETION TIME
__. . _ _ _ _ _ , . _ _ _ - -

A. Any MCPR not within A.1 Restore MCPRs to 2 hours ',
limits. within limits. d

b
_- - - ~ . -

B. Required Action and 0.1 Reduce THERMAL POWER 4 hoJrs
associated Completion to e 254 RTP.
Time not $aet.

m. . _ , mm.m.,. :==

_

SVWEJLLANCE REQUIREMEtHS
=.m t- _

SURVEILLANCE FREQUENC
=- -.

SR " 2.2.1 Verify ell MCPRs are greater than or equal Once wi+hin.

ta the limits specified in the C0tR. 12 hours aiter
a 25% "fP

A.fiQ

24 hours
thcreafter

d

(continued)
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MCPR
3.7.2

SUR V E l t L ANr E R EQU I R E M E N.T.S_(c o n t i n ue d_). - .-
.

,

SURVEILLANCE FREQUENCY
'

_.:

SR 3.2.2.2 Determine the MCPii limits. Once within
72 hours after
each completion
of SR 3.1.4.1

ND

Once within 7
72 hours after
each cornpletion
of SR 3.1.4.2

1

I
s

- - __ _ _.___._- - m _ __ .. - . . . - . - -

-

.

u

s

,

,

BWR/4 STS 3.2-2 05/01/92 08:43am
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i

LHGR(Optional)
3.2.3'

3.2 POWER D15TRIBUT10N LlHliS

3.2.3 LINEAR HEAT GENERAll0N RATE (LHGR) (Optional)

LCO 3.2.3 All LHGRs shall be less than or equal to the limits
specified in the COLR.

,

APPLICABILITY:- THERMAL POWER e 25% RTF.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION T!HE
_ . _ ~ . .

,

A. !.ny LNGR not within A.1 hestore LHGRs to 2 hours
linits, within limits.

_-

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP.,

'Tice not mat.
i

.___m- - - -

SURVEILLANCE REQUIREMLNIS'

I

SURVEILLA W. FREQUENCY
!

-

_

-SR 3.2.3.1 Verify all LRCRs are less than or equal to Once within
the limits specified in the COLR. 12 hours after

a 25% RTP

bNQ

24 hours
thereaftor

- u --
. . , -

BWR/4 STS 3.2-1 04/28/92 7:52am

_ . _ . . _ . - . - ___ __ _ _ _ . - . _ _ _ -.. _ _ __._ -_ __ _.. - _ . _ _._.. _ _._, .._... _ _ , _ _ _ . . _



. n. . -- _ -- .. .. - . . . . . . - . - _ .- -. . . .-

APRMGainandSetpoints(Optional)
3.2.4

3.2 POWER DISTRIBUTION LIMITS

3.2.4 Average Power Range Monitor (APPM) Gain and Setpoints (Optional)

LC0 3.2.4 c. MFLPD shall be less than or equal to fraction of RTP; or

b. Loch r? quired A'1H setpoint ;)ccified in the COLR shall
te ccae applicable; or

c. Each required APRM gain sha'l be afiusted such'ihat the
APRM readings are a 100% times M"'?".

APPLICABILITY: THERMAL POWER r 25'5 RTP.

ACTIONS

CONDITION REQVIRED ACTION COMPLETION 11ME
__

__-

A. Requirement of the_LLO A.1 Satisfy the 6 hours
not met. requirements of the'

LC0.

B. Required Action and 8.1 o duce THERMAL POWER 4 hourse
associated Completion to < 25's RTP,

Time not met.

-.

|

l

BWR/4 STS 3.2-1 04/28/92 ):57am'

|
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APRM Gain and Setpoints (Orttional)
3.2.4

5VRVElLLANCE REQUIREMENTS

SVRVEILLANCE FREQUENCY

SR 3.2.4.1 Verify MFLPD is withit. limits. Once within
32 hours -ter
t 255s RTl

htLD

24 hours
thereafter

_-=c_,. mm, mr ==mmnm m m :=

4

.

BWR/4 STS 3.2-2 04/28/92 7:57am
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APLHGR
g 3.2.1

3.2 POWER DISTRIBUTION LIMITS
,

3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

LC0 3.2.1 All APLHGRs shall be less than or equel to the limits
specified in the COLR.

'': 11TY: THEr.HAL PCWER t 25% RTP.

.

m_ _ -

,0NDIT10N REQUIRED ACTION COMPLETION TIME
-

A. Any APLHGR not within A.1 Restore APLHGRs tc 2 hours
limits, within limits.

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25's P.TP.
Time not met.

av

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
1

SR J.2.1.1 Verify all APLHGRs are less than or equal Once within
to the limits specified in the COLR. 12 hours after

a 25% RTP

AND

24 hours
thereafter

BWR/4 STS 3.2-1? 04/28/92 7:45am
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MCPR
3.2.2$

3.2 POWER DISTRIBUTION LIMITS

?.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)

LCO 3.2.I All MCPRs shall be greater than or equal to the MCPR
operating limits specified in the COLR.

APPLICABILITY: THERMAL POWER e 25% RTP.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

i

A. Any MCPR not within A.1 Restore MCPRs to 2 hours
limits, within limits.

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP.
Time not met.

.

_

. SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.2.1 Verify all MCPRs are greater than or equal Once within
to the limits specified in the COLR, 12 hours after

a 25% R1P

AND

24 hours
thereafter

(continued)

BWR/4 STS 3.2-1 05/01/92 08:43am
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.

MCPR
3.2.2g

. SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.2.2.2 Determine the MCPR limits. Once within
72 hours after
each completion
of SR 3.1.4.1

AND

Once within
72 hours after
each completion
of SR 3.1.4.2

. _ _m

.

4

4

>

BWR/4 STS 3.2-2 05/01/92 08:43am
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LHGR(Optionai)
3.2.3

.. i

3.2 POWER DISTRIBUTION LIMITS

3.2.3 LINEAR HEAT GENERATION RATE (LHGR) (Optional)

LCO 3.2.3 All LHGRs shall be less than or equal to the limits
specified in the COLR.

APPLICABillTY: THERMAL POWER a 25% RTP.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Any LHGR not within A.1 Restore LHGRs to 2 hours
limits. within limits.

B. Required Action and B.1 Reduce THLRMAL POWER 4 hours
associated Completion to < 25% RTP.
Time not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.3.1 Verify all LHGRs are less than or equal to Once within
the limits specified in the-COLR. 12 hours after

a 25% RTP

AND

24 hours
thereafter

-

BWR/4 STS 3.2-1. 04/28/92 7:52am
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APRM Gain and Setpoints (Optional)
3.2.4

t

-3.2 -POWER DISTRIBUTION LIMITS

3.2.4 Average Power Range Monitor (APRM) Gain and Setpoints (Optional)

LCO 3.2.4 a. MFLPD shall be less than or equal to fraction of RTP; or

b. Each required APRM setpoint specified in the COLR shall
be made applicable; or

c. Each required APRM gain shall be adjutted such that the
APRM readings are t 100% times MFLPD.

APPLICABILITY: THERMAL POWER e 25% RTP,

ACTIONS
- ,-

CONDITION REQUIRED ACTION COMPLETION TIME

A. Requirement of the LC0 A.1 Satisfy the 6 hours
not met, requirements of the

LCO.

--

B. Required Action and B.1 Reduce THERMAL POWER 4 nours
associated Completion to < 25% RTP,

Time not met. -

:

_

.

BWR/4 STS 3.2-1 04/28/92 7:57am-
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,

APRM Gain and Setpoints (Optional)
3.2.4

g
,

SURVEILLANCE REQUIREMENTS

SURVElLLANCE FREQUENCY

SR 3.2.4.1 Verify MFLPD is within limits. Once within
12 hours after
a 25% RTP

AND
,

24 hours
thereafter

_ - .

.

.

.
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APLHGR
-

3.2.1

3.2 POWER DISTP.lBUTION LIMITS

3.2.1 AVERAGEPLANARLINEARHEATGENERATIONRATE(APLHGR) |
l

LCO 3.2.1 All APLHGRs shall be less than or equal to the limits
specified in the COLR.

1

APPLICABILITY: THERMAL POWER e 25% RTP.

ACTIONS
a

CONDITION REQUIRED ACTION COMPLETION TIME,

A. Any APLHGR not within A.1 Restore APLHGRs to 2 hours
limits, within limits.

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP.
Time not met.

-

SURVEILLANCE REQUIREMENTS

| SURVEILLANCE. FREQUENCY
!

SR 3.2.1.1 Verify all APLHGRs are less than or equal Once within
.to the limits specified in the COLR. 12 hours after

k 25% RTP

AND

24 hours
| thereafter
|

; ----
a

; -

BWR/4 STS 3.2-1| 04/28/92 7:45am
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ts

MCPR
3.2.2

4.

3.2 POWER DISTRIBUTION LIMITS

3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)

LCO 3.2.2 All MCPRs shall be greater trian or equal to the MCPR
operating limits specified in the COLR.

APPLICABILITY: THERMAL POWER t 25% RTP.

ACTICNS
~

CONDITION REQUIRED ACTION COMPLETION TIME

A. Any MCPR not within A.1 Restore MCPRs to 2 hours
limits, within limits.

'

4

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP,

Titne not met.

_

_

SURVEILLANCE REQUIREMM TS
_

SURVEILLANCE FREQUENCY
_

SR 3.2.2.1 Verify all MCPRs are greater than or equal Once within
to the limits specified in the COLR. 12 hours after f

E 25% RTP

hN.D

24 hours
thereafter

(continued)

BWR/4 STS 3.2-1 05/01/92 08:43am
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.

MCPR
3.2.2

a.

SURVE1LLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
.

SR 3.2.2.2 Determine the MCPR limits. Once within
72 hours after
each completion
of SR 3.1.4.1

MD
'

Once within
72 hourt after
each completicn
of SR 3.1.4.2

_ - mo= - --

d

v

i -
i ,

i
|
|

*

i

i

i

|

|
|

.

,

I

l
!
|

|
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.

(HGR (Optional)
3.2.3

i

3.2 POWER DISTRIBUTION 1.lMITS

3.2.3 LINEAR HEAT GENERATION PATE (LHGR) (0ptional)

LCO 3.2.3 All LHGRs shall be less than or equal to the limits
specified in the COLR.

APPLICABIL11Y: THERMAL POWER t 25% RTP.

ACTIONS
~

= =

CONDITION REQUIRED ACTION COMPLET10N TIME
._ ._

A. Any LHGR not witlin A.1 Restore LHGRs to 2 hours ,

limits, within limits.

8. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP.
Time not met.

!

. m _m_ m._ ,m

d
,

SURVEILLANCE REQUIREMENTS
_

SURVEILLANCE FREQUENCY

SR 3.2.3.1 Verify all 1.HGRs are less than or equal to Once within
the limits specified in the COLR. 12 hours after

a 25% RTP e

AND

24 hours
thereafter

_ m __

-

b BWR/4 STS 3.2-1. P/28/92 7:52am
,
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APRM Gain and Setpoints (Optional)
3.2.4

4. .

3.2 POWER DISTF.IBUTION LIMITS

3.2.4 Average Power Range Monitor (APRM) Gain and Setpoints (Optional)

LCO 3.2.4 a. MFL.PD shall be less than or equal to Fraction of RTP; or
'

b. Each required APRM setpoint specified in the COLR shall
be made applicable; or

c. Each required APRM gain shall be adjusted such that the
APRM readings are a 100% times MFLPD.

APPLICABILITY: THERMAL POWER t 25% RTP.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Requirement of the LCO A.1 Satisfy the 6 hours
not met. requirements of the

LCO.,

i

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP.
Time not met.

|: .

,- . m-- _

:
,

*%

|-
,

.
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.

APRM Gain and Setpoints (Optional)
3.2.4_,

.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.4.1 Verify HFLPD is within limits. Once within
12 hours after
a 25% RTP

AND

24 hours
thereafter

=-- -- - - - - . - - - . - -

.

'

.

|

|

|

|
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APLHGR,

3.2.1

3.2 POWER DISTRIBUTION LIMITS

3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

LCO 3.2.1 All APLHGRs shall be less than or equal to the limits
specified in the COLR.

APfilCABILITY: THERMAL POWER 2 255.' RTP.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Any APLHGR not within A.1 Restore APLHGRs to 2 hours
limits. within limits.

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP.
Time not met.

JURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.1.1 Verify all APLHGRs are less than or equal Once within
to the limits specified in the COLR. 12 hours after

a 25% RTP
,

AND

24 hours
thereafter

-

;

BWR/4 STS 3.2-1.' 04/28/92 7:45am
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MCPR
3.2.2'

4

3.2 POWER DISTRIBUTION LIMITS

3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)

LC0 3.2.2 All MCPRs shall be greater than or equal to the MCPR
operating limits specified in the COLR.

APPLICABILITY: THERMAL POWER e 25% RTP.

ACTIONS
-.

CONDITION REQUIRED ACTION COMPLETION TIME

A. Any MCPR not within A.1 Restore MCPRs to 2 hours
limits, within limits.

Required Action and B.1 Reduce THERMAL POWER 4 hourso.

associated Completion to < 25% RTP.
Time not met.

SURVEILLANCE REQUIREMENTS
~

SURVEILLANCE FREQUENCY

SR 3.2.2.1 Verify all MCPRs are greater than or equal Once within
to the limits specified in the COLR. 12 hours after

a 25% RTP

AND

24 hours
thereafter

(continued)

BWR/4 STS 3.2-1 05/01/92 08:43am
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I MCPR
' 3.2.2
l'

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.2.2.2 Detennine the MCPR limits. Once within
72 hours after
each completion
of SR 3.1.4.1

AND

Once within
72 hours after --

each completion
of SR 3.1.4.2

__

..,

.

BWR/4 STS 3.2-2 05/01/92 08:43am
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LHGR(Optional)
3.2.3j

3.2 POWER DISTRIBU110N L:MITS

3.2.3 LINEAR HEAT GENERATION RATE (LHGR) (Optional)
,

LCO 3.2.3 All LHGRs shall be less than or equal to the limits
-specified in the COLR.

APPLICABILITY: THERMAL POWER a 25' RTP.s

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Any LHGR not within A.1 Restore LHGRs to 2 hours
limits. within limits.

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP.
Time not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

:
SR 3.2.3.1 Verify all LHGRs are less than or equal to Once within

the limits specified in the COLR. 12 hours after
a 25% RTP

AND

24 hours
thereafter

= = = -
___

BWR/4 STS 3.2-1. 04/28/92 7:52ami

.
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'

APRM Gaia and Setpoints (Optional)
,

3.2.4
4

3.2 POWER DISTRIBUTION LIMITS

3.2.4 Average Power Range Monitor (APRM) Gain and Setpoints (Optional)

LC0 3.2.4 a. MFLPD shall be less than or equal to fraction of RTP; or

b. Each required APRM setpoint specified in the COLR shall
be made applicable; or

c. Each required APRM gain shall be adjusted such that the
APRM readings are a 100% times MFLPD.

APPLICABILITY: THERMAL POWER e 25% RTP.

ACTIONS
--

CONDITION REQUIRED ACTION COMPLETION TIME

A. Requirement of the LC0 A.1 Satisfy the 6 hours
not met, requirements of the

LCO.

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP,
Time not met.

-.

.

.

BWR/4 STS 3.2-1 04/28/92 7:57am-
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* APRM Gain and Setpoints (Optional)
3.2.4

;]
'

, SURVEILLANCE REQUIREMENTS_ .

SURVElLLANCE FREQUENCY
.

SR 3.7. 4.1 Verify HFLPD is within limits. Once within
12 hours ah er
a 25% RTP

P2

24 bnurs
thereafter

~

-- .. _ _ _ -

d

.

BWR/4 STS 3.2-2 04/28/92 7:57am

.
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APLHGR

3.2.I

12 POWER DISTRIBUTION LIMITS

3.2.1 AVERAGEPLANARLINEARHEATGENERAll0NRATE(APLHGR)

-LCO 3.2.1 All APLHGRs shall be less than or equal to the limits
specified in the COLR.

APPLICABILITY: 1HERMAL POWER t 25% RTP.

ACTIONS
_

_

CONDITION REQUIRED ACTION COMPLETION TIME

A. Any APLHGR not within A.1 Restore APLHGRs to 2 hours
limits, within limits.

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
asscciated Completion to < 25% RTP.
Time not met.

-
.-

SURVEILLANCE REQUIREMENTS

SUkVEILLANCE FREQUENCY

|

SR 3.2.1.1 Verify all APLHGRs are less than or equal Once within
to the limits specified in the COLR. 12 hours after

a 25% RTP

AND

24 hours
thereafter

, . - .
=

BWR/4 STS 3.2-1' 04/28/92 7:45am
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l'
'

MCPR
3.2.2

4

3.2 POWER DISTRIBUTION LIMITS

3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)

LC0 3.2.2 All MCPRs shall be greater than or equal to the MCPR
operating limits specified in the COLR.

APPLICABILITY: THERMAL POWER t 25% RTP.

ACTIONS
--

CONDITION REQUIRED ACTION COMPLETION TIME
..

A. Any MCPR not within A.1 Restore MCPRs to 2 hours
limits. within limits.

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP,
Time not met,

m ..

SURVEILLANCE REQUIREMENTS
_

SURVEllt.ANCE FREQUENCY

SR 3.2.2.1 Verify all MCPRs are greater than or equal Once within
to the limits specified in the COLR. 12 hours after

a 25% RTP -

AND

24 hours
thereafter

(continued)

BWR/4 STS 3.2-1 05/01/92 08:43am
|
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,-:

MCPR
'

3.2.2
1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.2.2.2 Detennine the MCPR limits. Once within
72 hours after
each completion
of SR 3.1.4.1

AND

Once within
72 hours after
each completion
of SR 3.1.4.2

_

.

BWR/4 STS 3.2-2 05/01/92 08:43am
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*
,

LHGR-(0ptional)
3.2.3

:)

3.2 POWER DISTRIBUTION LIMITS

3.2.3 LINEAR HEAT GENERATION RATE (LHGR) (Optional)

LCO 3.2.3 All LHGRs shall be less than or equal to the limits
specified in the COLR.

APPLICABillTY: THERMAL POWER t 254 RTP.

ACTIONS

CONDlIl0N REQUIRED ACTION COMPLETION TIME

'
A. Any LHGR not within A.1 Restore LHGRs to 2 ho.us

limits, within limits.
,

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP.
Time not met.

'

i
l-

t

| SURVEILLANCE REQUIREMENTS

| SURVEILLANCE FREQUENCY
!

SR 3.2.3.1 Verify all LHGRs are less than or equal to Once within
the limits specified in the COLR. 12 hours after

a 25% RTP

AND;

|

| 24 hours
I thereafter

.

.

BWR/4 STS 3.2-1 04/28/92 7:52am
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APRH Gain and Setpoints (Optional) !
3.2.4

ca
3.2 F0WER DISTRIBUTION LIMITS

3.2.4 Average Power Range Monitor (APRM) Gain and Setpoints (Optional)

L LCO 3.2.4 a. MFLPD shall be less than or equal to fraction of RTP; or
.

b. Each required APRH setpoint specified in the COLR shall
be made applicable; or

c. Each required APRM gain shall be adjusted such that the
APRM readings are e 100% times MFLPD.

APPLICABILITY: THERMAL POWER a 25'S RTP.

I ACTIONS
_ = _ -

CONDITION REQUIRED ACTION COMPLETION TIME

A. Requirement of the LCO A.1 Satisfy the 6 hours
not met, requirements of the

LCO. '

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < .25's RTP.
Time not met.

._
_ . _ _ _ _ _ _ - -

.

'

.

;

EWR/4 STS 3.2-1 04/28/92 7:57am-
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APRM Gain and Setpoints (Optional)
3.,2. 4

.

< |

SURVEILLANCE REQUIREMENTS
-- - - . . v-- - .m_ mm-__ m __. - _ !

SURVEILLANCE FREQUENCY ;
. --

SR 3.2.4.1 Verify MFLPD is within limits. Once withir, i

12 hours after i

a 25fi RTF

A_!LD i

24 hours
thereafter

!
m- -- _ _ , _ _ . , _ --m,_- _ m_ m_

.

.

.

J

5

I

BWR/4 STS 3.2-2 04/28/92 7:57am
.

f

- , , ~ , +-a y r



. _ _ _ _ _ _ _ _ _ _ - _ _ _ . -_

e

APLHGR*

3.2.1
s.

3.2 POWER DISTRIBUTION LIMITS

3.2.1 AVERAGEPLANARLINEARHEATGE'ERATIONRATE(APLHGR)

LCO 3.2.1 All APLHGRs shall be less than or equal to the limits
specified in the COLR.

APPLICABILITY: THERMAL POWER e 25% RTP.

ACTIONS
-

CONDITION REQUIRED ACTION COMPLETION TIME
~

_ _ .

A. Any APLHGR not within A.1 Restore APLHGRs to 2 hours
limits. within limits.

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25fr RTP. t

Time not met.

, , _ - -
. _ _,

_

SURVEILLANCE REQUIREMENTS-
_ , = -_ . . ,

._

SURVEILLANCE FREQUENCY

SR 3.2.1.1 Verify all APLHGRs are less than or equal Once within
to the limits specified in the COLR. 12 hours after

a 25% RTP

bR

24 hours
thereafter

., --w- _- r_

:

BWR/4 STS 3.2-1 04/28/92 7:45am
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HCPR
| 3.2.2

e

3.2 POWER O!STRIBUTION LIMITS

3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)

LCO 3.2.2 All MCPRs shall be greater than or equal to the MCPR
operating limitt specified in the COLR.

APPLICABILITY: THERMAL POWER e 255, RTP.

ACTIONS --

CONDITION REQUIRED ACTION COMPLETION TIME

A. Any MCPR not within A.1 Restore MCPRs to 2 hours
limits. within limits.

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP.
Time not met. -

,;-- ._ _m

SURVEILLANCE REQUIREMENTS

SURVEll 0.CE FREQUENCY

SR 3.2.2.1 Verify all MCPRs are greater than or equal Once within
to the lisaits specified in the COLR. 12 hours after

a 25% RTP

AND

24 hours
thereafter

(continued)

BWR/4 STS 3.2-1 05/01/92 08:43am
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MCPR
3.2.2

(

5yPVEllt ANCE REQUIREMENTS (centinued)
_,

SURVEILLANCE FREQUENCY
. _ ,

SR 3.2.2.2 Detenr.ine the MCIR limits. Once within
72 hours after
each completion
of SR 3.1.4.1

Ali.Q

Once within
72 hours after ~

each completion
of SR 3.1.4.2

- - - - __ .-

.

e

-

.

I

BWR/4 STS 3.2-2 05/01/92 08:43am
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Q

LHGR(Optional)
3.2.3

s,

3.2 POWER DISTR 100f!0N LlH115

3.2.3 LINEARHEATGENERA110NRATE(LHGR)(Optional)

|

LCO 3.2.3 All LHGRs shall be less than or equal to the limits I
specified in the COLR.

APPLICABIL11Y: THERMAL POWER e 25% RTP.

ACTIONS

CONDli10N REQUIRED ACTION COMPLETION T.!ME
'_

-A. Any LHGR not within. A.1- Restore LHGRs to 2 hours
limits. within limits.

.

B. Required Action and B.1 D- * idERMAL POWER 4 hours +

associated Completion , 4 RTP."

Titiv not met.

__ _1_ _ _.

.

SURVEILLANCE REQUIREMENTS
_

SURVEILLANCE FREQUENCY <

.

-.

_.

all LHGRs are less than or equal to Once withinSR 3.2.3.1 *t- .,
,

.e limits ecified in the COLR. 12 hours after..

a 25% RTP .

AND

24 hours
thereafter

$

- -

BWR/4 S15 3.2-1. 04 '?8/92 7:52am

.
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*
APRM Gain and Setpoints (Optional)

3.2.4
s

3.2 POWER DISTRIBUTION LIMITS

3.2.4 Average Power Rangt Monitor (APRM) Gain and Setpoints (Optional)

LCO 3.2.4 a. MFLPD sball be less than or equal to fraction of RTP; or

b. Each required APRM setpoint specified in the COLR shall
be made applicable; or,

c. fach required APRM gain shall be adjusted sucn that the
APRM readings are a 100% times MFLPD.

1

APPLICABILITY: THERMAL POWER t 25% RTP.

ACTIONS
_ . - _ _ .

CONDITION REQUIRED ACTION COMPLETION TIME

A. Requirement of the LCO A.1 Satisfy the 6 hours
not met. requirements of the

LCO.

.

B. Required Action and B.1 Reduce THERMAL POWER- 4 hours
associated Completion to < 2E's RTP.
Time not met. ,

i_ _ . _ _ _

r

.

r

BWR/4 STS 3.2-1 04/28/92 7:57am-
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.

*
APRM Gain and Setpoints (Optional)

3.2.4
.

'.

SURVEILLANCE REQUIREMENTS
. .

SURVEILLANCE FREQUENCY
_

SR 3.2.4.1 Verify NFLPD is within limits. Once within
12 hours after
a 25% RTP

bEQ

24 hours
thereafter

- __
,

f

1
i

!
t

.

.

|
'

|
|
,

BWR/4 STS 3.2-2 04/28/92 7:57am
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.

APLHGR,) 3.2.1
4

3.2 POWER DISTRIBUT!0N LlHITS

3.2.1 AVERAGEPLANARLINEARHEATGENERATIONRATE(APLHGR)

LCO 3.2.1 All APLHGRs shall be less than or equal to the limits
specified in the COLR.

APPLICABILITY: THERMAL POWER t 25% RTP.

ACTIONS

COND1110N REQUIRED ACTION COM,'LET10N TIME -

A. Any APLHSR not within A.1 Restore APLHGRs to 2 hours
limits, within limits.

<

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP.
Time not met.

__ =,

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.1.1 Verify all APLHGRs are less than or equal Once within
to the limits specified in the COLR. 12 hours after

a 25% RTP

630

24 hours
thereafter

-

- _ _ _

BWR/4 STS 3.2-1 04/28/92 7:45am
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|

.

MCFR :

3.2.2,,

3.2 POWER DISTRIBUTION LIMITS

3.2.2 MIN! MUM CRITICAL POWER RATIO (MCPR)
,

LCO 3.2.2 All MCPRs shall be greater than or equal to the MCPR
operating limits specified in the COLR.

APPLICABILITY: THERMAL POWER e 25% RTP.

ACTIONS
.

CONDITION REQVIRED ACTION COMPLETION TIME

A. Any MCPR not within A.1 Restore MCPRs to 2 hours
limits. within limits. ,

.-.

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP.
Time not met.

SURVEILLANCE REQUIREMENTS
!

j- SURVEILLANCE FREQUENCY

, SR 3.2.2.1 Verify all MCPRs are greater than or equal Once within
I to the limits specified in the COLR. 12 hours after

a 25% RTP

8!iQ

24 hours
thereafter

-

(continued)

| BWR/4 STS 3.2-1 05/01/92 08:43am
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MCPR
'

3.2.2..

SURVEILLANCE REQUIREMENTS (continued)

$URVEILLANCE FREQljENCY

SR 3.2.2.2 Determine the MCPR limits. Once within.
72 hours after
each completion
of SR 3.1.4.1

AND

Once within
72 hours after
each completion
of SR 3.1.4.2

__

t

;

..

l

,

t

i

.

i
,.

.

R

.

BWR/4 STS- 3.2-2 05/01/92 08:43am
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.

LHGR(Optional)
3.2.3

3.2 POWER DISTRIBUTION LlHITS

3.2.3 LINEAR HEAT GENERATION RATE (IHGR) (Optional)

LCO 3.2.3 All LHGRs shall be less than or equal to the limits
specified in the COLR.

APPLICABillTY: THERMAL POWER e 25% RTP.

ACTIONS

CONDITION REQUIRED ACTION COMPLLTION TlHE

A. Any LHGR not within A.1 Restore LHGRs to 2 hours
limits. within limits.

..

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP.
Time not met.

,.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
__

SR 3.2.3.1 Verify all LHGRs arc less than or equal to Once within
the limits specified in the COLR. 12 hours after

a 25% RTP

MD
,

L 24 hours
*

thereafter

_ . . =- -- -

BWR/4 STS 3.2-1. 04/28/92 7:52am,
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,

.

APRMGainandSetpoints(Optional)'

3.2.4v

3.2 POWER DISTRIBUTION LlHITS

3.2.4 Average Power Range Monitor (APRM) Gain and Setpoints (Optional)

LCO 3.2.4 a. MFLPD shall be less than or equal to fraction of RTP; or

b. Each required APRM setpoint specified in the COLR shall
be made applicable; or

c. Each required APRH gain shall be adjusted such that the
APRM readings are a 100% times HTLPD.

APPLICABILITY: THERMAL POWER a 25% RTP. -

ACTIONS
s,._

CONDITION REQUIRED ACTION COMPLETION TlHE

A. Requirement of the LCO A.1 Satisfy the 6 hours
not met. rcquirements of the '

LCO.

B.- Required Action and B.1 Reduce THERHAL POWER 4 hours
associated Completion to < 25% RTP.

,

Time not met. '

*

-- - __
_

*

9

:

1

|

I

t

BWR/4 STS 3.2-1 04/28/92 7:57am-
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$

APRM Gain and Setpoints (Optional)
3.2.4

%

SURVEILLANCE REQUIREMENTS

SURVElli.ANCE FREQUENCY

SR 3.2.4.1 Verify HTLP0 is within limits. Once within
12 hours after
a 25% RTP

AND

24 hours
thereafter -

- - - - . - . _ - - _ - -

_

.

.
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APLHGR*
D R 3.2.1
Y |

|' '

B 3.2 POWER DISTRIBUTION LlHITS

B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

BASES
-_

|
-

,

BACKGROUND The APLHGR is a measure of the average LHGR of all the fuel
rods in a fuel assembly at any axial location. Limits on I

the APLHGR are specified to ensure that the fuel design
limits identified in Reference 1 are not exceeded during
anticipated operational occurrences (A00s) and that the peak
cladding temperature (PCT) during the postulated design
basis loss-of-coolant accident (LOCA) does not exceed the
limits specified in 10 CFR 50.46.

APPLICABLE The analytical methods and assumptions used in evaluating
SAFETY ANALYSES the fuel design limits are presented in References 1 and 2.

The analytical methods and assumptions used in evaluating
Design Basis Accidents (DBAs), anticipated operational
transients, and nonnal operatien that determine the APLHGR
limits are presented in References 1, 2, 3, 4, 5, 6, and 7.'

Fuel design evaluations are perfor.ned to demonstrate that
the 1% limit on the fuel cladding plastic strain and other
fuel design limits described in Reference 1 are not exceeded
during A00s for operation with LGHRs up to the operating
limit LHGR. APLHGR .1its are equivalent to the LHGR limit
for each fuel rod divided by the local peaking factor of the
fuel assembly. APLHGR limits are developed as :; function of
exposure and the various operating core flow and power
states to ensure adherence to fuel design limits during the
limiting A005 (Refs. 5, 6, and 7), flow-dependent APLHGR
limits are determined using the three-dimensional BWR
simulator code (Ref. 8) to analyze slow flow runout
transients. The flow-dependent multiplier, MAPfAC,, it
dependent on the maximum core flow runout capability. The
maximum tunout flow is dependent on the existing setting of
the core flow limiter in the Recirculation flow Control
System.

Based on analyses of limiting plant transients (other than
core flow increams) over a ranae of power and flow '

conditions, power-de sendent multipliers, HAPFAC,, are also
generated. Due to tie sensitivity of the transient response
to initial core flow levels at power levels below those at

(continued)

BWR/4 STS B 3.2-1 04/29/92 12:52pm
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; APLHGR
B 3.2.1

4 .

,

'
BASES

APPLICABLE which turbine stop valve closure and turbine control valve
SAFETY ANALYSES fast closure scram trips are bypassed, both high and low

(continued) core flow MAPTAC iimits are provided for operation at power
levels between 2$8s RTP and the previously mentioned bypass
power level. The exposure-dependent APLHGR limits are
reduced by MAPFAC and MAPTAC at various operating
conditions to ens,ure that all, fuel design criteria are met
1or normal operation and A00s. A complete discussion of the
analysis code is provided in Reference 9.

LOCA analyses are then perfonned to ensure that the above
determined APLHGR limits are adequate to meet the PCT and
maximum oxidation limits of 10 CFR 50.46. The analysis is
performed using calculational models that are consistent
with the requirements of 10 CFR 50, Appendix K. A complete
discussion of the analysis code is provided in Reference 10.
The PCT following a postulated LOCA is a function of the
average heat generation rate of all the rods of a fuel
assembly at any axial location and is not strongly
influenced by the rod-to-rod power distribution within an
assembly. The APLHGR limits specified are equivalent to the
LHGR of the highest powered fuel rod assumed in the LOCA
analysis divided by its local peaking factor. A
conservative multiplier is applied to the LHGR assumed in
the LOCA analysis to account for the uncertainty associated

! with the measurement of the APLHGR.

For single recirculation loop opera;.on, the MAPTAC
multiplier is limited to a maximum of 0.75 (Ref. 5). This
maximum limit is due to the conservative analysis assumption
of an earlier departure from nucleate boiling with one
recirculation loop available, resulting in a more severe
cladding heatup during a LOCA.

The APLHGR satisfies Criterion 2 of the NRC Policy
Statement.

LC0 The APLHGR limits specified in the COLR are the result of;

the fuel design, DBA, and transient analyses. For two'

recirculation loops operating, the limit is determined by
multiplying the smaller of the MAPFAC, and MAPTAC, factors'

times the exposure-dependent APLHGR limits. With only one
i recirculation loop in operation, in conformance with the

requirements of LCO 3.4.1, " Recirculation Loops Operating,'

(continued)
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APLHGR
B 3.2.1

,

.

BASES

LCO the limit is determined by multiplying the
(continued) exposure-dependent APLHGR limit times the smaller of either

, or 0.75, where 0.75 has been determined by
MAPFAC,, MAPFAC'le recirculation loop analysis (Ref. 5).a specific sing

APPLICABILITY The APLHGR limits are primarily derived from fuel design
evaluations and LOCA and transient analyses that are assumed
to occur at high power levels. Designcalculations(Ref.7)
and operating experience have shown that as power is
reduced, the margin to the required APLHGR limits increases.
This trend continues down to the 3ower range of 5 to 15% RTP
when entry into MODE 2 occurs. Wien in MODE 2, the
intermediate range monitor (IPM) scram function provides
prompt scram initiation during any significant transient,
thereby effectively removing any APLHGR limit compliance
concern in MODE 2. Therefore, at THERMAL POWER levels
5 25% RTP, the reactor is operating with substantial margin
to the APLHGR limits; thus this LC0 is not required.

ACTIONS A.1

If any APLHGR exceeds the required limits, an assumption
regarding an initial condition of the DBA and transient
analyses may not be met. Therefore, prompt action should be
taken to restore the APLHGRs to within the required limits
such that the plant operates within analyzed conditions and
within design limits of the fuel rods. The 2-hour
Com>letion Time is sufficient to restore the APL1 o
wit 1in its limits and is acceptable based on the ',
probability of a transient or DBA occurring simulw,eously
with the APLHGR out of specification.

B.1

If the APLHGR cannot be restored to within fts required
limits within the associated Complettor Time, the plant must
be brought to in a MODE or other specif.ed condition in
which the LC0 does not apply. To achieve this status,
THERMAL POWER must be reduced to < 25% RTP within 4 hours.
The allowed Completion Time is reasonable, based on

(continued)
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APLHGR
B 3.2.1

,

BASES
-

ACTIONS Bil (continued)

operating experience, to reduce THERKAL POWER to < 25% RTP
in an orderly manner and without challenging plant systems, i

l
SURVEILLANCE. $_R 3W
REQUIREMENTS

APLHGRs are required to be initially calculated within
12 hours after THERMAL POWER is t 25% RTP and then every
24 hours thereafter. They are compared to the specified- |limits to ensure that the reactor is operating within the jassumptions of the safety analysis. The 24-hour frequency
is based on both engineering judgment and recognition of the
slowness of changes in power distribution during normal
operation. The 12-hour allowance after THERHAL POWER
e 25% RTP is achieved is acceptable given the_large inherent
margin to operating limits at low power levels.

-

REFERENCES 1. NEDO-24011-P-A (latest approved version).

2. FSAR, Chapter [4].
'

3. FSAR, Chapter [6] .

4. FSAR, Chapter [15].

S. [ Plant-specific single loop operation).

6. [ Plant-specificloadlinelimitanalysis).

7. [ Plant-Specific Average Power Range Monitor, Rod Block
Honitor and Technical Specification improvements
(ARTS) Program].

8. NED0-30130-A, May 1985.-

9. NEDO-24154, October 1978,

10. [ Plant-specific loss of coolant accident analysis].
,
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|' MCPR
B 3.2.2

.

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)

BASES
m ,-

BACKGROUND The MCPR is the ratio of the fuel assembly power that would
result in the onset of boiling transition to the actual fuel
assembly power. The MCPR Safety Limit (SL) is set such that
99.9's of the fuel rods avoid boiling transition if the limit
is not violated (refer to the Bases for Safety Limit 2.1.2).
The operating limit MCPR is established to ensure that no
fuel damage results during anticipated operational
occurrences (A00s). Although fuel damage does not

necessarily(occur if a fuel rod actually experienced boilingtransition Ref.1), the critical >ower at which boiling
transition is calculated to occur las been adopted as a fuel
design criterion.

The onset of transition boiling is a phenomenon that is
readily detected during the testing of various fuel bundle
designs. Based on these experimental data, correlations
have been developed to predict critical bundle power (i.e.,
the bundle power level at the onset of transition boiling)
for a given set of plant perameters (e.g., reactor vessel
pressure, flow, and subcooling). Because plant operating
conditions and bundle power levels are monitored and
determined relatively easily, monitoring the MCPR is a
convenient way of ensuring that fuel failures due to
inadequate cooling do not oct.ur.

APPLICABLE The analytical methods and assumptions used in evaluating
SAFETY ANALYSES the A00s to establish the operating limit MCPR are ) resented

in References 2, 3, 4, 5, 6, 7, and 8. To ensure t1at the
MCPR SL is not exceeded during any transient event that
occurs with moderate frequency, limiting transients have
been analyzed to determine the largest reduction in critical
power ratio (CPR). The types of transients evaluated are
loss of flow, increase in pressure and power, positive
reactivity insertion, and coolant temperature decrease. The
limiting transient yields the largest change in CPR (ACPR).
When the largest ACPR is added to the MCPR SL, the required
operating limit MCPR is obtained.

The MCPR operating limits derived from the transient
analysis are dependent on the operating core flow and powet

(continued)
_.
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MCPR
B 3.2.2

'

BASES
.

state (MCPR, and MCPR'r,ing the worst transient that occurst_spedively) to ensure adherence to
APPLICABLE
SAFL.. ..NALYSES fuel design limits du

(continued) with moderate frequency (Refs. 6, 7, and 8). Flow-dependent
MCPR limits are determined by steady-state thermal hydraulic
methods with key physics response inputs benchmarked using
the three-dimensional BWR simulator code (Ref. 9) to analyze
slow flow runout transients. The openting limit is
dependent on the maximum core flow limti*r setting in the
Recirculation Flow Control System.

Power-dependent MCPR limits (MCPR,) are determined mainly by
the one-dimensional transient code (Ref.10). Due to the
sensitivity of the transient response to initial core flow
levels at power levels below those at which the turbine stop
valve closure and turbine control valve fast closure scrams
are bypassed, high and low flow MCra, operating limits are
provided for operating between 25% RTP and the previously
mentioned bypass power level.

The MCPR satisfies Criterion 2 of the NRC Policy Statement.

LC0 The MCPR op. rating limits specified in the COLR are the
result of the design basis accident and transient analysis.
The operating limit MCPR is determined by the larger of the
MCPR, and MCPR, limits.

APPLICABILITY The MCPR operating limits are primarily derived from
transient analyses that are assumed to occur at high power
levels. Below 25$. RTP, the reactor is operating at a
'ninimum recirculation punp speed and the moderator void
ratio is small. Surveillance of thermal limits below
25% RTP is unnecessary due to the large inherent margin that
ensures that the MCPR SL is not exceeded even if a limiting
transient occurs. Statistical analyses indicate that the
nominal value of the initial MCPR expected at 25% RTP is
> 3.5. Studies of the variation of limiting transient
behavior I ave been perfonned over the range of power and
flow conditions. These studies encompass the range of key
actual plant parameter values important to typically
limiting transients. The results of these studies
demonstrate that a margin is expected between performance
and the MCPR requirements, and that margins increase as

(continued)
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'

MCPR
B 3.2.2

.

BASES
.

APPLICABILITY power is reduced to 25% RTP. This trend is expected to
(continued) continue to the 5 to 15% power range when entry into MODE 2

occurs. When in MODE 2, the intermediate range monitor
(IRM) provides rapid scram initiation for any significant
power increase transient, which effectively eliminates any
MCPR compliance concern. Therefore, at THERMAL POWER levels
< 25% RTP, the reactor is operating with substantial margin
to the MCPR limits and this LC0 is not required.

F

ACTIONS M
If any MCPR is outside the required limits, an assumption
regarding an initial condition of the design basis transient,

analyses may not be met. Therefore, prompt action should be
taken to restore the MCPRs to within the required limits
such that the )lant remains operating within analyzed
conditions. Tie 2-hour Completion Time is nonnally
sufficient to restore the MCPR to within its limits and is
acceptable based on the low probability of a transient or
design basis accident occurring simultaneously with the MCPR
out of specification.

M
If the MCPR cannot be restored to within its required limits
within the associated Completion Time, the plant must be
brought to a MODE or other specified condition in which the
LCO does not apply. To achieve this status, THERMAL POWER
must be reduced to < 25% RTP within 4 hours. The allowed
Completion Time is reasonable, based on operating
experience, to reduce THERMAL POWER to < 25% RTP in an
orderly manner and without challenging plant systems. <

SURVEILLANCE SR 3.2.2.1
REQUIREMENTS

The MCPR is required to be initially calculated within
12 hours after THERMAL POWER is t 25% RTP and then every

! 24 hours thereafter. It-is compared to the specified limits
i to ensure that the reactor is operating within the
! assumptions of the safety analysis. The 24-hout Frequency

is based on both engineering judgment and recognition of the

(continued)
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MCPR
B 3.2.2

BASES

SURVEILLAf4CE SR 3 4 2.1 (continued)
REQUIREMENTS

slow changes in power distribution during normal operation.
The 12-hour allowance after THERMAL POWER t 25% RTP is
achieved is acceptable given the large inherent margin to
operating limits at low power levels.

ER. 3.2 2 1

Because the transient analysis takes credit for conservatism
in the scram speed performance, it must be demonstrated that -

the specific scram speed distribution is consistent with
that used in the transient analysis. SR 3.2.2.2 detennines
the value of r, which is a measure of the actual scram speed
distribution compared with the assumed distribution. The
MCPR operating limit is then determined based on an
interpolation between the applicable limits for Option A
(scram times of LCO 3.1.4) and Option B (realistic scram
times) analyses. The parameter i must be determined once
within 72 hours after each set of scram time tests required
by SR 3.1.4.1 and SR 3.1.4.2 because the ef fective scram
speed distribution may change during the cycle. The 72-hour
Completion Time is acceptable due to the relatively minor
changes in r expected during the fuel cycle.

REFERENCES 1. NOREG-0562, June 1979.

2. NE00-24011-P-A(latestapprovedversion).
~

3. FSAR, Chapter [4].

4. FSAR, Chapter (6].

5. fSAR, Chapter [15].

6. [ Plant-specificsingleloopoperation).

7. [ Plant-specificloadlinelimitanalysis).

8. [ Plant-specific Average Power Range Monitor, Rod Block
Monitor and Technical Specification Improvements
(ARTS) Program].

(continued)
-
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HCPR
B 3.2.2

.

BASES
_

REff.RENCES 9. NED0-30130-A, May 1985. |
(continued)

10. NEDO-24154, October 1978,
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LHGR(Optional).

B 3.2.3 1

B 3.2 POWER DISTRIBUTION LIMITS |
*

B 3.2.3 Linear Heat Generation Rate (LHGR) (Optional)

BASES

BACKGROUND The LHGR is a measure of the heat generation rate of a fuel
rod in a fuel assembly at any axial location. Limits on
LHGR are specified to ensure that fuel design limits are not
exceeded anywhere in the core during nonnal operation
including anticipated operational occurrences (A00s).
Exceeding the LHGR limit could potentially result in fuel
damage and subsequent release of radioactive materials.
Fuel design limits are specified to ensure that fuel system
damage, fuel rod failure, or inability to 31 the fuel does4

not occur during the anticipated operating conditions
identified in Reference 1.

.-

APPLICABLE The analytical methods and assumptions used in evaluating
SAFETY ANALYSES the fuel system design are presented in References 1 and 2.

The fuel assembly is designed to ensure (in conjunction with
the core nuclear and thennal hydraulic design, plant
equipment, instrumentation, and protection system) that fuel
damage will not result in the release of radioactive
materials in. excess of the guidelines of 10 CFR, Parts 20,
50, and 100. The mechanisms-that could cause fuel damage
during operational transients and that are considered in
fuel evaluations are:

a. Rupture of the fuel rod cladding caused by strain from .

the relative expansion of the U0, pellet; and

b. Severe overheating of the fuel rod cladding caused by
inadequate cooling.

A value of 1% plastic strain of the Zircaloy cladding has *
been defined as the limit below which fuel damage caused by
overstraining of the fuel cladding is not expected to occur
(Ref 3). The MCPR Safny Limit ensures that fuel damage
caused by severe overheating of the fuel rod cladding is
avoided.

Fuel design evaluations have been perfonned and demonstrate
that the 1% fuel cladding plastic strain design limit is not
exceeded during continuous operation with LHGRs up to the

(continued)
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LHGR(Opticaal) !
,

B 3.2.3 |

BASES
'

APPLICABLE operating limit specified in the COLR. The analysis also
SAFETY ANALYSES includes allowances for short-term transient operation above

(continued) the operating limit to account for A00s, plus an allowance
for densification power spiki'.g.

The LHGR satisfies Criterion 2 of the NRC Policy Statement.

LCO The LHGR is a basic assumption in the fuel design analysis.
The fuel has been designed to operate at rated core power
with sufficient design margin to the LHGR calculated to
cause a 1% fuel cladding plastic strain. The operating
limit to accomplish this objective is specified in the COLR.

APPLICABILITY The LHGR limits are derived from fuel design analysis that
is limiting at high power level conditions. At core thermal
power levels < 25% RTP, the reactor is operating with a
substantial margin to the LHGR limits and, therefore, the
Specification is only required when the reactor is operating
at a 25% RTP.

ACTIONS A.1

If any LHGR exceeds its required limit, an assumption
regarding an initial condition of the fuel design analysis
is not met. Therefore, prompt action should be taken to
restore the LHGR to within its recuired limits such that the
plant is operating within analyzec conditions. The 2-hour
Completion Time is normally sufficient to restore the LHGR
to within its limits and is acceptable based on the low
probability of a transient or Design Basis Accident
occurring simultaneously with the LHGR out of specification.

16 1

If the LHGR cannot be restored to within its required limits
within the associated Completion Time, the plant must be
brought to a MODE or other specified condition in which the
LCO does not apply. To achieve this status, THERMAL POWER
is reduced to < 25% RTP within 4 hours. The allowed

(continued)
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t.HGR(Optional).

B 3.2.3

'

BASES

ACTIONS JL1 (continued)

Completion Time is reasonabic, based on operating
experience, to reduce THERMAL POWER TO < 25% RTP in an
orderly manner and without challenging plant systems.

-. -.-.

SURVEILLANCE SR 3.2.3.1
REQUIREMENTS

The LHGR is required to be initially calculated within
12 hours after THERMAL POWER is t 25% RTP and then every
24 hours thereafter, it is compared to the specified limits
to ensure that the reactor is operating within the
assumptions of the safety analysis. The 24-hour frequency
is based on both engineering judgment and recognition of the
slow changes in power distribution during normal operation.
The 12-hour allowance after THERHAL POWER t 25% RTP is
achieved is acceptable given the large inherent margin to
operating limits at lower power levels.

REFERENCES 1. FSAR, Section [ ) .

2. FSAR,Section[).

3. NUREG-0800, Section II.A.2(g), Revision 2, July 1981.

.~ ,

!
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APRM Gain and Setpoints (Optional)
B 3.2.4

8 3.2 POWER DISlRIBul10N LIM 115

B 3.2.4 Average Power Range Monitor UPRM) Gain and Setpoints (Optional)

BASES
m- __ ..- _ _ _ _ _ _

- - _ . _
- a-

BAttGROUND The OPERABillTY of the APRM and its setpoints is an
assumption in all safety analyses that assume rod insertion
upon reactor scram. Applicable GDCs are GDC 10. " Reactor
Design," GDC 13. " Instrumentation and Control," GDC 20
" Protection System fur.ctions," and GDC 23, " Protection
against Anticipated Operation Occurrences" (Ref.1). This
LC0 is provided to require the APRM gain or APRM flow-biased
scram setpoints to be adjusted when operating under
conditions of excessive power peaking to maintain acceptable
margin to the fuel cladding integrity Safety Limit (SL) and
the fuel cladding 1% plastic strain limit.

The condition of excessive power peaking is detennined by
the ratio of the actual power peaking to the limiting >ower
peaking at RTP, This ratio is equal to the ratio of t1e
core limiting MfLPD to the f raction of RTP (FRTP), where
FRTP is the measured 1HERMAL POWER divided by the RTP.
Excessive power peaking exists when:

MFLPD ,3
FRTP

indicating that MFLPD is not decreasing proportionately to
the overa}l power reriuction, or conversely, that power
pening is increasing. To maintain margins similar to those
at RTP conditions, the excessive power peaking is w

compensated by a gain adjustment on the APRHs or adjustment
of the APRM setpoints. Either of these adjustments has
effectively the same result as maintaining MFLPD less than
or equal to FRTP and thus maintains RTP margins for APLHGR
and MCPR.

The normally selected APRM setpoints position the scram
above the upper bound of the nonnal >ower/ flow operating
region that has been considered in tie design of the fuel )
rods. The setpoints are flow biased with a slope that
approximates the upper flow control line, such that an
approximately constant margin is maintained between the
flow biased trip level and the upper operating boundary for
core flows in excess of about 45% of rated core flow. In
the range of infrequent operations below 45% of rated core
flow, the margin to scram is reduced because of the

(continued)
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APRM Gain and Setpoints (Optional).

B 3.2.4

'

BASES
.

BACKGROUND not, ar core flow versus drive flow relationship. The
(continued) norma,ty selected APRM setpoints are supported by the

analyses presented in References 1 and 2 that concentrate on
events initiated from rated conditions. Design experience
has shown that minimum deviations occur within expected
margins to operating limits (APLHGR and MCPR), at rated
conditions for nomal power distributions. However, at
other than rated conditions, control rod patterns can be
established that significantly reduce the margin to thermal
limits. Therefore, the flow-biased APRM scram setpoints may
be reduced during operation when the combination of THERMAL
POWER and MFLPD indicates an excessive power peaking
distribution.

The APRM neutron flux signal is also adjusted to more
closely follow the fuel cladding heat flux during power
transients. The APRM neutron flux signal is a measure of
the core themal power during steady-state operation.
During power transients, the APRM signal leads the actual
core themal power response because of the fuel thermal time
constant. Therefore, on power increase transients, the APRM
signal provides a conservatively high measure of core
thermal power. By passing the APRM signal through an
electronic filter with a time constant less than, but
approximately equal to, that of the fuel thermal 'i.ne
constant, an APRM transient response that more closely
follows actual fuel cladding heat flux is obtained, while a
conservative margin is maintained. The delayed response of
the filtered APRM signal allows the flow biased APRH scram
levels to be positioned closer to the upper bnnd of the
nomal power and flow range, without unnecessarily causing
reactor scrams during short duration neutron flux spikes.
These spikes can be caused by insignificant transients such
as perfomance of main steam line valve Surveillance or
momentary flow increases of only several percent.

APPLICABLE 'The acceptance criteria for the APRM gain or setpoint
SAFETY ANALYSES adjustmentsarethatacceptablemargins(toAPLHGRandMCPR)

be maintained to the fuel cladding integrity SL and the fuel
cladding 1% plastic strain limit.

FSARsafetyanalyses(Refs.1and2)concentrateonthe
rated power condition for which the minimum expected margin
to the operating limits (APLHGR and MCPR) occurs. LCO 3.2.1

(continued)
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APRMGainandSetpoints(Optional).

B 3.2 A
i

'

BASES j
i

- -. -.. .

1

APPLICABLE and 100 3.2.2 limit the initial margins to these operating
SAFETY ANALYSES limits at rated conditions so that specified acceptable fuel

(continued) design limits are met during transients initiated from rated
conditions, At initial power levels less than rated levels,
the margin degradation of either the APLHGR or the MCPR
during a transient can be greater than at the rated
condition event. This greater margin degradation during the ltransient is primarily offset by the ltrger initial margin '

to limits at the lower than rated power levels. However,
power distributions can be hypothestred that-would result in ;

reduced margins to the pre-transient operating limit. When
combined with the increased severity of certain transients
at other than rated conditions, the SLs could be approached.
At substantially reduced power levels, highly peaked power
distributions could be obtained that could reduce thermal
margins to the minimum levels required for transient events.
To prevert or mitigate such situations, either the APRM gain
is adjusted upward by the ratin of the core limiting MFLPD
to the FRTP, or the flow-biosed APRM scram level is required
to be reduced by the ratio of FRTP to the core limiting
MFLPD. Either of these adjustments effectively counters the
increased severity of some events at other than rated ,

conditions by proportionally increasing the APRM gain or
proportionally lowering the flow-biased APRM scram
setpoints, dependent on the increased peaking that may be
encountered.

' The APRM Gain and Setpoints satisfies Criteria 2 and 3 of
the NRC Policy Statement.

-. -

LC0 Meeting any one of the following conditions ensures
acceptable operating margins for events described above:

,

a. Limiting excess power peaking,

b. Reducing the APRM flow-biased neutron flux upscale
scram setpoints by multiplying the APRM setpoints by
the ratio of TRTP and the core lim ting value of '

.

MFLPD.

c. Increasing APRM gains to cause the APRM to read
greaterthan100timesMFLPD(in%). This condition
is to account for the reduction in margin to the fuel

(continued)
:
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APRM Gain and Setpoints (Optional)
B 3.2.4

,

BASES 4

LC0 cladding integrity SL and the fuel cladding h plastic !
(continued) strain limit. i

'

;

MTLPD is the ratio of the limiting LHGR to the LHGR limit
for the specific bundle type. As power is reduced, if the
design power distribution is maintained, MFLPn is reduced in

ipro)ortion to the reduction.in power. However, if power !
pea (ing increases above the design value, the MFLPD is not i
reduced in proportion to the reduction in power. Under |
these conditions, the APRM gaire is adjusted upward or the !
APRM flow-biased scram setpoints are reduced accordingly. !
When the reactor is operating with peaking less than the
design value, it is not necessary to modi y the APRM
flow biased scram setpoints. Adjusting APRM gain or
setpoints is equivalent to MFLPD less than or equal to FRTP,
as stated in the LCO,

For compliance with LCO Item b (APF,M setpoint adjustment)
or c (APRM gain adjustm nt), only APRMs required to be:

OPERABLE per LCO 3.3.1.., ' Reactor Protection System (RPS)|

Instrumentation," are raquired to be adjusted. In addition,
each APRM may be allowed to have its gain or setpoints
adjusted independently of other APRMs that are hav$ng their
gain or setpoints adjusted. .

-.- - _

APPLICABILITY The MFLPD limit, APRM gain adjustment, and APRM flow-biased
screm and associated setdowns are provided to ensure that
the fuel cladding integrity SL and the fuel cladding
M plastic strain lic.it are not violated during design tasis
transients. As discussed in the Bases for LCO 3.2.1 and
LCO 3.2.2, sufficient margin to these limits exists below
25% RTP and, therefore, these requirements are only
necessary when the reactor is operating at M 25% RTP.

._. _

'

ACIIONS .A.,d

If the APRM gain or setpoints are not within limits while
the MFLPD has exceeded FRTP, the margin to the fuel cladding
integrity SL and the fuel cladding 1% plastic strain limit-

, may be reduced. Therefore, prompt action should be taken to
| restore the MFLPD to within its requi*ed limit or make

|

(continued)
_
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I.
APRM Gain and Setpoints (0ptioral)

B 3.2.4

'

BASES
-

.

ACTIONS A.1 (continued)

acceptable APRM adjustments such that the plant is operating
within the assumed margin of the safety analyses

The 6 hour Completion Time is normally sufficient to restore
- -,

either the MFLPD to within limits or the APRM gain or
setpoin',s to within limits and is acceptable based on the (

-

low probability of a transient or design basis accident
occurring simultaneously with the LCO not met. j

.

Bzt - '
.,

If HFLPD cannot be restored to within its required limits ~

within the associated Completion Time, the plant must be
brought to a WODE or other specified condition in which the
LCO does not apply. To achieve this status THERMAL POWER

.

:
is reduced to < 25% Rip within 4 hours. The allowed
Completion Time is reasonab:e, based on operating

'

experience, to reduce THERMAL 00WF.R to < 254 RTP in an
orderly manner and without challenging plant systems.

- -
-.

SURVE!LLfiNCE 1!L.LZdd
REQLUREMENTS

The MFLPD is required to be calculated every P4 hours and
compared with FRTP, or APRM gains or setpoint, to ensure
that the reactor is operating within the assumptions of the
safety analysis. This SR is only required to determine the
appropriate gain or setpoint and is not intended to be a
CHANNEL FUNCTIONAL TEST for the APRM gain or flow-biased
neutron flux scram circuitry (assuming MFLPD is greater thaa
FRTP), The ?4-hour Frequency is chosen to coincide with the
determination of other thermal limits, specifically those

2

fortheAPLHGR(LCO3.2.1). The 24-hour Frequency is based
on both engineering judgment ;nd recognition of the slew
changes in power distribution during normal operation. The
12-hour allowance af ter THERMAL POWER t 25% RTP is achieved
is acceptable given the large inherent margin to operating
limits at low power levels.

.-

(continued)
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' i
APRM Gain and Setpoints (Optional)

0 3.2.4"

.

BASES (ontinued)
..

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10, GDC 13, GDC 20,
and GDC 23.

2. FSAR,Section().
;' w.uw ww-w= -=n .w

_ _
-

,

!

.

l
,
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<

APLNGR 1

, 3.2.1
'

. . ,

3.1 00WER DISTRIBUTION LIMITS-

3.2.1 AVERAGEPLANARLINEARHEATGENERATIONRATE(APLHGR) i

LCO 3.2.1 All APLHGRs shall be less than or equal to the limi.s
specified in the COLR.

APPLICABILITY: THERMAL F0WER e 25% RTP..,

ACTIONS-

CONDITION REQUIRED ACTION COMPLETION TIME
.

A. Any APLHGR not within A.1 Restore APLHGRs to 2 hours
limits, within limits.

,

--

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP.
Time not met.

- - , -

, SURVEILLANCE REQUIREMENTS
=

SURVEILLANCE. FREQUENCY

SR 3.2.1.1 Verify all APLHGRs are less than or equal Once within
to the limits specified in the COLR. 12 hours after,

| t 25% RTP
.

ANQ

i 24 hours
|- thereafter
|

~

1 . - - - . , -- - - .

!

l

l

I
:
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MCPR

' ?.
3.4.2

3.2 POWER DISTRIBUTION LIMITS

3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)
,

LC0 3.2.2 All MCPRs shall be Sceater than or equal to the MCPR
operating limits specified in the COLR.

APPLICABILITY: THERMAL POWER t 25's RTP

t

ACTIOC
_

CONDITION REQUIRED ACTION COMPLETION TIME
__

A. Any MCPR not within A.1 Restcre MCPRs to 2 hours
limits. within limits.

B. Required Action ard B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 2S% RTP.
Time not met.

_--

SURV21LLANCE REQUIREMENTS
-

SURVEILLANCE FREQUENCY

SR 3.~2.2.1 Verify all MCPRs are greater than or equal Once within
to the limits specified in the COLR. 12 hours after

a 25% RTP

AND

24 hours
thereafter

BWR/6 STS 3.2-l' 04/28/92 8:llam
.



. _ - _ . . - . -- . . _ . - . - . - . - - . ._ - - ..-

.

LHGR (Optional)
4

.

3.2.3

3.2 POWER O!STRIBUTION LIMITS.

3.2.3 LINEAR HEAT GENERATION RATE (LHGR) (Optional)

LCO 3.2.3 All LHGRs shall be less than or equal to the limits
specified in the COLR.

APPLICABILITY: THERMAL POWER e 25% RTP.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
. __

A. Any LHGR not within A.1 Restore LHGRs to 2 hours
limits, within limits.

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP.
Time not met.

-,

SURVE!LLANCE REQUIREMENTS
_ _ _

SURVEILLANCE FREQUENCY

SR 3.2.3.1 Verify all LHGRs are less than or equal to Once within
the limits specified in the COLR. 12 hours after

a 25% RTP

AND

24 hours
thereafter

L-

>

|

|
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APRMGainandSetpoints(Optional)
3.2.4

'.

3.2 POWER DISTRIBUTION LIMITS

3.2.4 Average Power Range Monitor (APRM) Gain and Setroints (Optional)

LCO 3.2.4 a. MFLPD shall be less than or equal to Fraction of RTP; or

b. Each required APRM setpoint specified in the COLR shall
Le made applicable; or

c. Each required APRM gain shall be adjusted such that
APRM readings are a 100% times MFLPD.

APPLICABILITY: THERMAL POWER e 25% RTP.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Requirements of the A.1 Satisfy the. 6 hours
LCO not met, requirements of the

LCO.

B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associtted Completion to < 25% RTP.
time not met.

.

BWR/6 STS 3.2-1 05/01/92 8:48am
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*

APRM Gain and Setpoints (Optional)
3.2.4

.

SURVEILLANCE REQUIREMENTS
| *

SURVEILLANCE FREQUENCY

SR 3.2.4.1 Verify MFLPD is within limits. Once within
12 hours after
e 25% RTP

AND

24 hours
thereafter

_

-..
-

.l

.

>

-

.

,
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APLHGR*

B 3.2.1,

*

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 AVERAGEPLANARLINEARHEATGENERATIONRATE(APLiiGR)

BASES
_

BACKGROUND The APLHGR is a measure of the average LHGR of all the fuel
rods in a fuel assembly at any axial location. Limits on
the APLHGR are specified to ensure that the fuel design
limits identified in Reference 1 are not exceeded during
anticipated operational eccurrences (A00s) and that the peak
cladding temperature (PCT) during the postulated design
basis loss-of-coolant accident (LOCA) does not exceed the
limits specified in 10 CFR 50.46.

APPLICABLE The analytical methods and assumptions used in evaluating
SAFETY ANALYSES the fuel design limits are presented in the FSAR,

Chapters 4, 6, and 15, and in References 1 and 2. The
analytical methods and assumptions used in evaluating Design
Basis Accidents (DBAs), diticipated operational transients,
and normal operations that determine APLHGR limits are
presented in FSAR, Chapters 4, 6, and 15, and in
References 1, 2, and 3.

Fuel design evaluations are performed to demonstrate that
the 1% limit on the fuel cladding plastic strain and other
fuel design limits described in Reference 1 are not exceeded
during A00s for operation with LHGR op to the operating
limit LHGR. APLHGR limits are equivalent to the LHGR limit

~for each fuel rod divided by the local peaking factor of the
fuel assembly. APLHGR limits are developed as a function of 1

exposure and the various operating core flow and power
states to ensure adherence to fuel design limits during the
limiting A005 (Refs. 2 and 3). Flow-dependent APLHGR limits
are determined using the three-dimensional BWR simulator
code (Ref. 4) to analyze slow flew runout transients. The
flow-dependent multiplier, MAPFAC,, is dependent on the
maximum core flow runout capability. HAPFAC, cury are
provided based on the maximum credible flow runout transient
for Loop Manual arid Non-Loop Manual creration. The result
of a single failure or single operator error during loop
Manual operation is the runout of only one loop because both
recirculation loops are under independent control. Non-Loop
Manual operational modes allow simultaneous runout of both
loops because a s 4 1e controller regulates core flow.9

(continued)
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^
APLHGR

g B 3.2.1

.

BASES
,

APPLICABLE Based on analyses of limiting plant transients (other than
SAFETY ANALYSES core flow increases) over a range of power and flow

(continued) conditions, power-de)endent multipliers, MAPFAC,, are also
generated. Due to tie sensitivity of the transient response
to initial core flow levels at power levels below those at
which turbine stop valve closure and turbine control valve
fast-closure scram signals are bypassed, both high and low
core flow MAPFAC, limits are provided for operation at power
levels between 25's RTP and the previously mentioned bypass
power level. The exposure-dependent APLHGR limits are
reduced by MAPFAC and MAPFACr at various operating
conditions to ens,re that all fuel design criteria are met

_

u
for normal operation and A00s. A complete discussion of the
analysis code is provided in References 1 and 3.

,

LOCA analyses are then performed to ensure that the above
determined APLHCR limits are adequate to meet the PCT and,

maximum oxidation limits of 10 CFR 50.46. The analysis is'

performed using calculational models that are consistent
wir" the requirements of 10 CFR, Part 50, Appendix K. A
complete discussion of the analysis code is provided in -

Reference 5. The PCT following a postulated LOCA is a
function of the average heat generation rate of all the rods
of a fuel assembly at any axial location and is not strongly .

influenced by the rod-to-rod power distribution within an
assembly. The APLHGR limits specified are equivalent to the
LHGR et the highest powered fuel rod assumed in the LOCA
analysis divided by its local peaking facto'. A
conservative multiplier is applied to the LHGR assumed in
the LOCA analysis to account for the uncertainty associated -

with the measurement of the APLHGR.

For single recirculation loop operation, tne HAPFAC
multiplier it limited to a maximum of 0.86 (Ref. 2). This
limit is clue to the conservative analysis assumption of an
earlier departure from nucleate boiling with one ,

recirculation loop r.ailable, resulting in a more severe
cladding heatup during a LOCA.

The APLHGR satisfies Criterion 2 of the NRC Policy
Statement.

__

LC0 The APLHGR limits specified in the COLR are the result of
fuel design, DBA, and transient analyses. For two

(continued)
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APLHGR
-

B 3.2.1

.

BASES

V

LC0 recirculation loops operating, the limit is detemined by
(continued) multiplying the smaller of the MAPFAC and MAPFAC, factorsg

'?ith only onetimes the exposure-dependent APLHGR limits. ,

recirculation locp in operation, in conformance with the
requirements ci LCO 3.4.1, " Recirculation Loops Operating,'
the limit is determined by multiplying the exposire.
dependent APLHGR limit times the smallest of MAPFAC,,
MAPFAC,, and 0.86, where 0.86 has been determined by a
specific single recirculation loop analysis (Ref. 2).

APPLICABILITY The APLHGR limits are primarily derived from fuel design
evaluations, and LOCA and transient analyses that are
assumed to occur at high power levels. Design calculations
(Ref. 4) and operating experience have shown that as power
is reduced, the margin to the required APLHGR limits
i .1c rea se s . This trend continues down to the power range of
5 to 15% RTP when entry into MODE 2 occurs. When in MODE 2,
the intermediate range monitor (IRM) scram function provides
prompt scram initiation during any significant transient,
thereby effectively removing any APLHGR limit compliance
concern in MODE 2. Therefore, at THERMAL POWER levels
s 255 RTP, the reactor operates with substantial margin to
the APLHGR limits; thus this LCO is not required.

ACTIONS A.1

If any APLHGR exceeds the reauired limits, an assumption
regarding ar. initial condition of the OCA and transient

I
analyses may not be met. Therefore, prompt action is taken
to restore the APLHGRs to within the required limits such

,

that the plant will be operating within analyzed conditions'

|
and within the design limits of the fuel rods. The 2-hour

; Completion Time is sufficient to restore the APLHGR to
within its limits and is acceptable based on the low'

probability of a tran>iant or DBA occurring simultaneously
I with the APLHGR out of specification.
|
| B.1

If the APLHGR cannot be restored to within its required
limits within the associated Completion Time, the plant must

(continued)
_
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APLHGR

B 3.2.1

.

BASES

ACTIONS BJ (continued)

be brought to a MODE or other specified condition in which
the LC0 does not apply. To achieve this status, THERMAL
POWER must be reduced to < 25'4 RTP within 4 hours. The
allowed Completion Time is reasonable, based on operating
experience, to reduce THERMAL POWER to < 25'4 RTP in an
orderiy manner and without challenging plant systems.

SURVi.lLLANCE LR 3.2.1.1 '

REQUIREMENTS
APLHGRs are required to be initially calculuted within
12 hours af ter THERMAL POWER is a 25' RTP and then every4
24 hours thereafter. They are compared to the specified
limits to ensure that the reactor is operating within the
assumptions of the safety analysis. The 24-hour freque cy
is based on both engineering judgment and recognition of the
slowness of changes in power distribution under normal
conditions. The 12-hour allowance after THERMAL POWER '

a 25% RTP is achieved is acceptab'e given the large inherent
margin to operating limits at low power levels.

,

REFERENCES 1. [ Plant-specific current cycle safety analysis].

2. FSAR, [ Chapter 15, Appendix C) .

3. FSAR, [ Chapter 15, Appendix D] .
~

4. XN-NF-80-19(P)(A), Volume 1, June-1981.

5. XN-NF-80-19(A), Volume 2, Revision 1, June 1981.

-
_.
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MCPR
B 3.2.2

.

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)

BASES

BACKGROUND The MCPR is the ratio of the fuel assembly power that would
result in the onset of boiling transition to the actual fuel
assembly power. The MCPR Sofety Limit (SL) is set such that
99.9'5 of the fuel rods avoid boiling transition if the limit ,

is not violated (refer to the Bases for SL 2.1.2). The
operating limit MCPR is established to ensure that no fuel
damage results during anticipated operational occurrences
(A00s). Although fuel damage does not necessarily occur if
a fuel rod actually experiences boiling transition (Ref.1),
the critical power at which boiling transition is calculated
to occur has been adopted as a fuel design criterion.

The onset of transition boiling is a phenomenon that is
readily detected Qring the testing of various fuel oundle
designs. Based on these experimental data, correlations
have been dcvelcad that are used to predict critical bur.dle
power (i.e., the uundle power level at the onset of
transition boiling) for a given set of plant parameters,

(e.g., reactor vessel pressure,. flow, and subcooling).
Because plant operating conditions and bundle power levels
are monitored and determined relatively easily, monitoring
the MCPR is a convenient way of ensuring that fuel failures
due to inadequate cooling do not occur.

,

APPLICABLE The analytical methods and assumptions used in evaluating
SAFETY ANALYSES the -A00s to establish the operating limit MCPR are presented

in the FSAR, Chapters 4, 6, and 15, and References 2, 3, 4,
and 5. To ensure that the MCPR SL is not exceeded during
any transient event that occurs with moderate frequency,
limiting transients have been analyzed to Jetermine the
largest reduction in critical power ratio (CPR). The types
of transients evaluated are loss of flow, increase in
pressure and power, positive reactivity insertion, and ,

coolant temperature decrease. The limiting transient yields
the largest change in CPR (ACPR). When the largq t ACPR is
added to the MCPR SL, the required operating limit MCPR is
obtained.

(continued)
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-.
MCPR

! B 3.2.2

'

BASES

APPLICABLF The MCPR operating limits derived from the transient
SAFFTY ANALYSES analysis are dependent on the operating core flow and power

(continued) state (MCPR, and MCPR,, respectively) to ensure adherence to
fuel design limits during the worst transient t: at occurs
with moderate frequency (Refs. 3, 4, and 5). Flow-dependent
MCPR limits are determined by steady-state thermal hydraulic
methods using the three-dimensional BWR simulator code
(Ref. 6) and the multi-channel thermal hydraulic code
(Ref. 7). MCPR, curves are provided based on the maximum
credible flow runout transient for Loop Manual and Non-Lcop
Manual operation. The result of a single failure or single
operator error during loop Manual operation is the runout of
only one loop because both recirculation loops are under
independent control. Non-Loop Manual ooerational modes
allow simultaneous runout of both loops because a single
controller regulates core flow.

Power-dependent MCPR limits (MCPR,) are determined by the
three-dimensional BWR simulator code and the one-dimensional
transient code (Ref. 8). Due to the sensitivity of the
transient response to initial core flow levels at power
levels below those at which the turbine stop valve closure
and turbine control valve f nt closure scram trips are *

bypassed, high and low flow MAPFAC, operating limits are
provided for operating between 25% RTP and the previously
mentioned bypass power level.

The MCPR satisfies Criterion 2 of the NRC Policy Statement.

_

LC0 The MCPR operating limits specified in the COLR are the
result of the design basis accident and transient analysis.
The MCPR operating limits are determined by the larger of
the MCPR, and MCPR, limits.

APPLICABILITY The MCPR operating limits are primarily derived from
transient analyses that are assumed to occur at high power
levels. Below 25% RTP, the reactor is operating at a slow
recirculation cump speed with the flow control valve in its
m nimum position and the moderator void ratio is smail.i

Surveillance of thermal limits below 25% RTP is unnecessary
due to the large inherent margin that ensures that the
MCPR SL is not exceeded even if a limiting transient occurs.

(continued)
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'* MCPR
B 3.2.2

,

BASES
-

APPLICABIL11Y Statistical analyses documented in Reference 9 indicate that
(continued) the nominal value of the initial MCPR expected at 25% LIP is

> 3.5. Studies of the variation of limiting transient
behavior have been perfomed over the ange of power and
flow conditions. These studies (Ref 5) encompass the range
of key actual plant parameter values important to typically
limiting transients. The results of these studies
demonstrate that a margin is expected between perfomance
and the MCPR requirements, and that margins increase ar
power is reduced to 25% RTF. This trend is expected to
continue to the 5 to 15% powet range when entry into MODE 2
occurs. When in MODE 2, the intermediate range monitor
(IRM) provides rapid scram initiation for any sigriificant
power increase transient, which effectively eliminatec any
MCPR compliance concern. Therefore, at THERMAL POWER levels
< 25% RTP, the reactor is operating with substantial margin
to the MCPR limits and this LCO is not required.

...

ACTIONS A_d.

If any MCPR is outside the required limits, an assumption
regarding an initial condition of the design '~ ;s transient
analyses may not be met. Therefore, prcmpt action should be
taken to restore the MCPRs to within the required limits
such that the plant remains operating within analyzed
conditions. The 2-hour Completion Time is normally
sufficient to restore the MCPR to within its limits and is
acceptable based on the low probability of a transient or ,_

DBA occurring simultaneously with the MCPR out of
specification.

B.1

If the MCPR cannot be restored to within the required limits
within the associated Completion Time, the plant must be
brought to a MODE or other specified condition in which the
Lf0 does not apply. To achieve this status, THERMAL POWER
must be reduced to < 255 RTP within 4 hours. The allowed
Completion Time is reasonable, based en operating
experience, to reduce THERMAL POWER to < 25% RTP in an ,

orderly manner and without challenging plant systems.

,

(continued)

BXR/6 STS B 3.2-3 04/29/92 12:30pm

|

- - - - - - - - -



..- . -

*

MCPR
8 3.2.2

'

BASES (continued)
_

SURVEILLANCE -SR 3.2.7.1
REQ'1REMENTSJ

The MCPR is required to be initially' calculated within
12 hours after THERMAL POWER is a 25% RTP and then every
24 hours thereafter It is compared to the specified limits
to ensure that the reactor is operating within the
assumptions of the safety analysis. The 24-hour Frequency

,

is based on both engir.cerir,g judgment ard recognition of the
slow changes in pcwer distribution during normal operation.
The 12-hour allowance after THERMAL POWER reaches a 25% RTP
is acceptable given the large inher-int margin to operating
limits at low power levels.

REFERENCES 1. NUREG-0562, June 1919.

2. [ Plant-specific current cycle safety analysis).

3. FSAR, [ Appendix 15B) .

4. FSAR, [Appenoix 15C) .

5. FSAR,{ Appendix 150).

6.. XN-NF-80-19(P)(A), Volume 1 (as supplemented).

7. XN-NF-80-19(P)(A), Volume 3, Revision 2, January 1987.

8. XN NF-79-71(P), Revision 2, November 1981.

9. General Electric Standard Safety Analysis Report,
GESSAR-II, Appendix 158.

i

!
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LHCR (Optional)
B 3.2.3,

8 3.2 POWER DISTRIBUTION LIMITS

B 3.2.3 LINEAR HEAT GENERATION RATE (LHGR) (Optional)

BASES

BACKGROUND The LHGR is a measure of the heat generation rate of a fuel
rod in a fuel assembly at any axial location. Limits on the
LHGR are specified to ensure that fuel desion limits are not
exceeded anywhere in the core during normai operation
including anticipated operation &l occurrences (A00s). -

Exceeding the LHGR limit could potentially result in fuel
damage and subsequent release of radioactive materials.
Fuel design limits are specified to ensure that fuel system
damage, fuel rod failure or inability to cool the fuel does
not occur during the anticipated operating conditions e

identified in Reference 1.

APPLICABLE The analytical methods and assumptions used in evaluating
SAFETY ANALYSES 1.e fuel system design are presented in References 1 and 2.

The fuel assembly is designed to ensure (in conjunction with
the core nuclear and thermal hydraulic design, plant
equipment, instrumentation, and protection system) that fuel
damage will not result in the release of radioactive
materials in excess of the guidelines of 10 CFR, Parts 20,
50, and 100. The mechanisms that could cause fuel damage
during operational transients and that are considered in
fuel evaluations are: ,

a. Rupture of the fuel rod cladding caused by strain from
the relative expansion of the U02 pellet; and

b. Severe overheating of the fuel rod cladding caused by
inadequate cooling.

A value of 1% plastic strain of the Zircaloy cladding has
been defined as the limit below which fuel damage caused by
overstraining of the fuel cladding is not expected to occur
(Ref.3). The MCPR Safety Limit ensures that fuel damage
caused by severe overheating of the fuel rod cladding is
avoided,

fuel design evaluations have been performed and demonstrate
that the 1% fuel cladding plastic strain design limit is not
exceeded during continuous operation with LHGRs up to.the

(continued)
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LHGR (Optional)
B 3.2.3.

BASES

APPLICABLE operating limit specified in the COLR. The analysis also
SAFETY ANALYSES includes allowances for short-tern trarisient operation above

(continued) the operating limit to account for A00s, plus an allowance
for densification power spiking.

The LHGR satisfies Criterion 2 of the NRC Policy Statement.

LCO The LHGR is = basic assunption in the fuel design analysis.
The fuel h. oeen designed to operate at. rated core power
with sufficient design margin to the LHGR calculated to
cause a 1% fuel cladding plastic strain. The operating
limit to accomplish this objective is specified in the COLR.

APPLICABILITY The LHGR limits are derived from fuel design analysis that -

is limiting at high power level conditions. At core thermal
power levels < 25% RTP, the reactor is operating with a
substantial margin to the LHGR limits and, therefore, the
Specification is only required when the reactor is operating
at a 25% RTo.

ACTIONS A.1

If any LHGR exceeds its required limit, an assumption
regarding an initial condition of the fuel design analysis
is not met. Therefore, prompt action should be taken to
restore the LHGR to within its required limits such that the
plant is operating within analyzed conditions. The 2-hour
Completion Time is normally sufficient to restore the LHGR
to within its. limits and is acceptable based on the low
probability of a transient or design basis accident
occurring simultaneously with the LHGR out of specification.

B.1

If the LHGR cannot be restored to within its required limits
within the essociated Completion Time, the plant must be
brought to a MODE or other specified condition in which the
LC0 does not apply. To achieve this status, THERMAL POWER
must be reduced to < 25% RTP within 4 hours. The allowed

.

(continued)
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LHGR (0ptional)
P 3.2.3

.

BASES
i

ACTIONS B1 (continued)2

Completion Time is reasonable, based on operating
experience, to reduce THERMAL POWER to < 25% RTP in an
orderly manner and without challenging plant systems.

SURVEILLANCE ' _3.2.3.1
REQUIREMENTS

The LHGR is required to be initially calculated within
12 hours after THERMAL POWER is a 25% RTP and then every

a24 hours thereafter. It is compared with the specified
limits to ensure that the reactor is operating within the
assumptions of the safety analysis. The 24-hour Frequency
is based on both engineering judgment and recognition of the
slowness of changes in power distribution under normal
conditions. The 12-hour allowance after THERMAL POWFR
a 25% RTP is achieved is acceptable given the large inherent
margin to operating limits at lower power levels.

REFERENCES 1. [Non-GL Juel Analysis].

2. FSAR, Chapter [4].

3. t,JREG-0800, Section II A.2(g), Revision ?, July c .
,
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APRM Gain and Setpoints
B 3.2.4

.

8 3.2 POWER DISTRIBUTION LIMITS

B 3.2.4 Average Power Range Monitor (APRM) Gain ard Setpoints

BASES-
-.

BACKGROUND GDC 10, " Reactor Design"; GDC 13 " Instrumentation and
Control"; GDC 20 " Protection System functions"; and GDC 29
" Protection against Anticipated Operation Occurrences"
(Ref. 1), are applicable. This LCO is provided to regt r,
the APRM gain or APRM flow-biased scram setpoints to be

.

adjusted when operating under conditions of excessi % * ne
peaking to maintain acceptable margin to the fue' iir % 7
integrity Safety Limit (SL) and the fuel claddig b riu4
strain limit.

The condition of excessive power peaking is determhdd uy
the ratio of the actual power peaking to the limiting power
peaking at RTP. This ratio is equal to the ratio of the
core limiting MFLPD to the Fraction of RTP (FRTP) where FRTP
is the measured THERMAL POWER divided by the RTP. Excessive
power peaking exists when:

MFLPD , 3,

FRTP

indicating that MFPLO is not decreasing proportionately to
the overall power reduction, or conversely, that power
peaking is increasing. To maintain margins similar to those
at RTP conditions, the excessive power peaking is
compensated by gain adjustment on the APRMs or adjustment of
the APRM setpoints. Either of these adjustments has
effectively the same result as maintaining MFLPD less than
or equal to FRTP and thus maintains _RTP margins for APLHGR
and MCPR.

The normally selected APRM setpoints position the scram
above the upper bound of the normal )ower/ flow operating
region that has been considered in tle design of the fuel
rods. The setpoints are flow biased with a slope that
approximates the upper flow contro, line, such that an
approximately constant margin is maintained between the
flow-biased trip level and the upper operating boundary for
core flows in excess of about 45' of rated core flow. In4
the range of infrequent operations below 45'4 of rated core
flow, the margin-to scram or rod blocks is reduced because
of the nonlinear core flow versus drive flow relationship.
The normally selected APRM setpoints are supported by the

(continued)
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APRM Gain and Setpoints
B 3.2.4

'

4

BASES
-

BACKGROUND analyses presented in References 1 and 2 that concentrate on
(continuad) events initiated from rated conditions. Design experience

has shown that minimum deviations occur within expected
margins to operating limits (APLHGR and MCPR), at rated 4

conditions for normal power distributions. However, at
.

9ther than rated conditions, control rod patterns can be '

established that significantly reduce the margin to thermal <limits. Therefore, the- flow-biased APRM scram setpoints ray '

be reduced during operation when the combination of THERMAL
POWER and MFLPD indicates an excessive power peaking
distribution.

The APRM neutron flux signal is also adjusted to more
closely follow the fuel cladding heat flux during power
transients. The APRM neutron flux signal is a measure of
the core thermal power during steady-state operation.
During power transients, the APRM signal leads the actual
core thermal power response because of the fuel thermal time
constant. Therefore, on power increase transients, the APRM
signal provides a conservatively high measure of core
thermal power. By passing the APRM signal through an
electronic filter with a time constant less-than, b.t
approximately equal to, that of the fuel thermal time
constant, an APRM transient response that more closely
follows actual fuel cladding heat flux is obtained, while a
conservative margin is maintained. The delayed response of
the filtered APRM signal allows the flow-biased APRM scram
levels to be positioned closer to the upper bound of the
normal power and flow range, without unnecessarily causing
reactor scrams during short duration neutron flux spikes.
These spikes-can be caused by insignificant transients such;

as performance of main steam line valve Surveillances-or'

momentary flow increases of only several percent.

APPLICABLE The acceptance criteria for the APRM gain or setpoint
SAFETY ANALYSES adjustments are that acceptable margins (to APLHGR and MCPR)

be maintained to the fuel cladding integrity SL and the fuel
cladding 14 plastic strain limit.

FSARsafetyanalyses-(Refs.Iand2)concentrateonthe
rated power condition for which the minimum expected margin

.

~to the operating' limits (APLHGR and MCPR) occurs.
ICO 3.2.1, " AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR),"andLCO3.2.2,"MINIMUMCRITICALPOWERRATIO

i (continued)
,
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APRM Gain and Setpoints
B 3.2.4 '

.

BASES

APPLICABLE (MCPR)," limit the initial margins to these o)erating limits.

SAFETY ANALYSES at rated conditions so that specified accepta)le fuel design
(continued) limits are met during transients initiated from rated

conditions. At initial power levels less than rated levels,
the margin degradation of either the APLHGR or the MCPR,

during a transient can be greater than at the rated
'

condition event. This greater margin degradation during the
transient is primarily offset by the larger initial margin
to limits at the lower than rated power levels. However,
power distributions can be hypothesized that would result in
reduced margins to the pre-transient operating limit. When<

combined with the increased severity of certain transients
at other than rated conditions, the SLs could be approached.
At substantially reduced power levels, highly peaked power
distributions could be obtained that could reduce thermal
mergins to the minimum levels required for transient events.
To prevent or mitigate such situations, either the APRM gain
is adjusted upward by the ratio of the core limiting MfLPD
to the FRTP, or the flow-biased APRM scram level is required
to be reduced by the ratio of FRTP to the core limiting
MTLPD. Either of these adjustments effectively counters the
increased severity of some events at other than rated
conditions by proportionally increasing the APRM gain or
proportionally lowering the flow-biased APRM scram setpoints
d pendent on the increased peaking that may be encountered.

The APRM Gain and Setpoints satisfies Criteria 2 and 3 of
the NRC Policy Statement.

LC0 Meeting any ene of the following conditions ensures
| acceptable operating margins for events described above:
!

, a. Limiting excess power peaking;
i

b. Reducing the APRM flow-biased neutron flux upscale
| scram setpoints by multiplying the APRM setpoints by

the ratio of FRTP and the core limiting value of;

MFLPD; or
|-

| c. Increasing the APRM
greater than 100(%) gains to cause the APRM to readtimes MFLPD. This Condition is to
account for the reduction in margin to the fuel
cladding integrity SL and the fuel cladding 1% plastic

|. strain limit.
:

(continued)
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APRM Gain and Setpoints
B 3 2.4

s

BASES

_

LCO MFLPD is the ratio of the limiting LHGR to the LHGR limit
(continued) for the specific bundle type. As power is reduced, if the

design power distribution is maintained, MFLPD is reduced in
proportion to the reduction in power. However, if power
peaking increases above the design value, the MFLPD is not
reduced in proportion to the reduction in power. Under
these conditions, the APRM gain is adjusted upward or the
APRM flow-biased scram setpoints are reduced accordingly.
When the reactor is operating with peaking less than the
design value, it is not necessary to modify the APRM
flow-biased scram setpoints. Adjusting the APRM gain or
setpoints is equivalent to maintaining MFLPD less than or
equal to FRTP, as stated in the LCO.

For compliance with LCO item b (APRM setroint adjustment)
or item c (APRM gain adjustme. I, only APRMs required to be
OPERABLE per LCO 3.3.1.1, " Reactor Protection System (RPS)
Instrumentation," are required to be adjusted. In addition,
each APRM may be allowed to have its gain or setpoints
adjusted independently of other APRMs that are having their
gain or setpoints adjusted.

APPLICABILITY The MFLPD limit, APRM gain adjustment, or APRM-flow-biased
scram and associated setdowns are provided to ensure that
the fuel cladding integrity SL and the fuel cladding 1%
plastic strain limit are not violated during design basis
transients. As discussed in the Bases'for LC0 3.2.1 and
LCO 3,2.2 sufficient margin to these limits exists below
25% RTP and, therefore, these requirements are only
necessary when the unit is operating at t 25% RTP.

_.

ACTIONS A,d

If the APRM gain or setpoints are not within limits while ,

the MFLPD has exceeded FRTP, the margin to the fuel cladding
integrity SL and the fuel cladding 1% plastic strain limit
may be reduced. Therefore, prompt action should be taken to
restore the MFLPD to within its required limit or make
acceptable APRM adjustments such that the plant is operating
within the assumed margin of the safety analyses.

(continued);

!
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APRM Gain and Setpoints
B 3.2.4

.

.

BASES
_ _ .

ACTIONS A.1 (continued)

The 6-hour Completion Time is normally sufficient to restore
either the MFLPD to ,eithin limits or the APRM gain or
setpoints to within limits and is acceptable based on the '

low probability of a transient or Design Basis Accident
occurring simultaneously with the LCO not met.

B.1

If ti.e APRM gain or setpoints cannot be restored to within
their required limits within the associated Completion Time,
the plant must be brought to a MODE or other specified
condition in which the LCO does not apply. To achieve this
status, THERMAL POWER must be reduced to < 25% RTP within
4 hours. The allowed Completion Time is reasonable, based
on merating experience, to reduc.e THERMAL POWER to
< L. RTP in an orderly manner and without challenging plant
systems.

SURVEILLANCE SR 3.2.4.1
REQUIREMENTE

The MFLPD is required to be calculated every 24 hours and
compared to FRTP or APRM gain or setpoints to ensure that
the reactor is operating within the assumptions of the
safety analysis. This SR is required only to determine u1e
appropriate gain or setpoint and is not intended to be a
CHANNEL FUNCTIONAL TEST for the APRM gain or flow-biased
neutron flux scram circuitry (assuming MFLPD is greater than
FRTP). The 24-hour Frequency is chosen to coincide with the
determination of other thermal limits, specifically those
for the APLHGR (LC0 3.2.1). The 24-hour Frequency is based
on both engineering judgment and recognition of the slowness
of changes in power distribution during normal operation.
The 12-hour allowance after THERMAL POWER a 25% RTP is
achieved is acceptable given the large inherent margin to
operating limits at low power levels.

REFERENCES 1. FSAR. Section [ ].
2. FSAR, Section [ ].

-
_ . . _ _ _ -

BWR/6 STS B 04/29/92 3:25pm'

t

___-_ -__ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -


