
(WOG-I 17, Rev. 2) TSTF-290

Industry/TSTF Standard Technical Specification Change Traveler

Revisions to hot channel factor specifications

Priority/Classification: 5) Plant Variation

NUREGs Affected: m. 1430 , 1431 17 1432 ,' 1433 E 1434

Description:
Revise Specification 3.2.1A and 3.2.1B and add new Specification 3.2.3C to correct errors and reflect the majority of
core monitoring methodologies used by Westinghouse NSSS plants. Also, the change relocates the penalty factors
applied to Fq(z) to the COLR as approved by the NRC in TSTF-98, Rev. 2. The increase Completion Times approved in
TSTF-95 and TSTF-99 are applied to similar actions being proposed by this change (Required Action B. I and B.2).
Additionally, a Note is added to Required Actions A.4 and B.4.

Justification:
The majority of the Westinghouse NSSS plants utilize one of three core monitoring methodologies to determine the heat
flux hot channel factor; Fq(z)CAOC- Fxy, Fq(z) RAOC- W(z), and Fz(a)CAOC - W(z). This change revises the current
Specifications 3.2.1A and 3.2.IB to reflect the approved methodologies and also adds a new Specification 3.2.ICto
reflect that methodology.

The Fz(z) penalty of 2% was based on the assumption that Fq(z) would change no more than 2% between monthly flux
maps. This assumption was based on calculations for previous core designs that predated low leakage loading patterns,
high amounts of burnable poisons, and 18 month cycles of recent cores. Recently, some Westinghouse designed cores
have experienced increases in the measured Fq(z) as high as 5% to 6% between monthly flux maps over certain bumup
ranges. Therefore, for these cores that are predicted to have larger increases in Fq(z) over certain burnup ranges, a larger
penalty factor will be provided on a cycle-specific basis. Thesepenalties will be calculated using NRC approved
methodologies and will be specified in the COLR.

In addition, the NRC has accepted this change as documented in NRC acceptance letter for referencing revised version of
licensing topical reports WCAP-10216, Rev. I "Relaxation of Constant Axial Offset Control - FQ Surveillance Technical
Specification," from Thandani (NRC) to Liparulo (W), dated November 26. 1993.

In proposing a new Action B for 3.2.IB and 3.2.1C, the Completion Times for B.I and B.2 are increased to be consistent
with:

I) TSTF-99, which increased the Required Action B. l Completion Time from 2 hours to 4 hours; and

2) TSTF-95, which increased the Required Action A.2 Completion Time from 8 hours to 72 hours. Required Action A.2
requires a Power Range setpoint reduction. Since the proposed Required Action B.2 is the same requirement to reduce
the Power Range setpoint, the proposed Required Action B.2 is also increased to 72 hours. Refer to TSTF095 and TSTF-
99 for specific discussion of these extensions.

The addition of a Note to Required Action B.4 ensures the appropriate Surveillances are performed to properly verify
that Fq is restored to within limits. Without this Note, Fq could be restored (and, therefore, the Actions exited) prior to
performing Required Action B.4.
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OG Revision 2 Revision Status: Active Next Action: TSTF

TSTF Review Information

TSTF Received Date: 01-Sep-98 Date Distributed for Review 23-Sep-98

OG Review Completed: 7 BWOG ; WOG k CEOG k BWROG

TSTF Comments:
WOG only change.

TSTF Resolution: Approved Date: 23-Sep-98

Incorporation Into the NUREGs

File to BBS/LAN Date: TSTF Informed Date: TSTF Approved Date:

NUREG Rev Incorporated:

Affected Technical Specifications
3.2.1B Fq(z) (Fq Methodology)

Change Description: Renamed to Fq(z) (RAOC-W(z) Methodology)

3.2.1A Fq(z) (Fxy Methodology)

Change Description: Rename to Fq(z) (CAOC - Fxy Methodology)

3.2.1B Bases Fq(z) (Fq Methodology)

Change Description: Renamed to Fq(z) (RAOC-W(z) Methodology)

3.2.1A Bases Fq(z) (Fxy Methodology)

Change Description: Rename to Fq(z) (CAOC - Fxy Methodology)

Bkgnd 3.2.1C Bases Fq(z) (CAOC-W(z) Methodology)

Change Description: New

Bkgnd 3.2.1. Bases Fq(z) (Fq Methodology)

Bkgnd 3.2.1A Bases Fq(z) (Fxy Methodology)

SlA 3.2.1C Bases Fq(z) (CAOC- W(z) Methodology)

Change Description: New

SIA 3.2.1A Bases Fq(z) (Fxy Methodology)

LCO 3.2.1C Fq(z) (CAOC-W(z) Methodology)

Change Descnption: New

LCO 3.2.1C Bases Fq(z) (CAOC-W(z) Methodology)

Change Description: New

LCO 3.2.1B Bases Fq(z) (Fq Methodology)

LCO 3.2.1A Bases Fq(z) (Fxy Methodology)

9/21/98

Traveler Rev. 2. Copyright (C) 19Q8. Excel Services Corporation. Use by Excel Services associates. utility clients. and the U.S. Nuclear
Regulatory Commission is granted. All other use without written permission is prohibited.



(WOG-1 17, Rev. 2) TSTF-290

Appl. 3.2.1C Fq(z) (CAOC-W(z) Methodology)

Change Description: New

Appl. 3.2.1C Bases Fq(z) (CAOC- W(z) Methodology)

Change Description: New

SR 3.2.tB Bases Fq(z) (Fq Methodology)

Change Description: SR Note Bases

Ref. 3.2.1C Bases Fq(z) (CAOC- W(z) Methodology)

Change Description: New

Ref. 3.2.1C Bases Fq(z) (CAOC- W(z) Methodology)

Change Description: New

Action 3.2.1A.A Fq(z)

Action 3.2.1CA Fq(z) (CAOC- W(z) Methodology)

Change Description: New

Action 3.2.IB.A Fq(z) (Fq Methodology)

Action 3.2.1A.A Bases Fq(z)

Action 3.2.1C.A Bases Fq(z) (CAOC- W(z) Methodology)

Change Description: New

Action 3.2.1B.A Bases Fq(z) (Fq Methodology)

Action 3.2.1C.B Fq(z) (CAOC- W(z) Methodology)

Change Description: New

Action 3.2.1C.8 Bases Fq(z) (CAOC-W(z) Methodology)

Change Description: New

Action 3.2.1C.C Fq(z) (CAOC-W(z) Methodology)

Change Description: New

Action 3.2.1C.C Bases Fq(z) (CAOC-W(z) Methodology)

Change Description: New

Action 3.2.1B.C Bases Fq(z) (Fq Methodology)

SR 3.2.1C.1 Fq(z) (CAOC-W(z) Methodology)

Change Description: New

SR 3.2.1C.1 Bases Fq(z) (CAOC- W(z) Methodology)

Change Description: New

SR 3.2.1A.1 Bases Fq(z) (Fxy Methodology)

SR 3.2.1C.2 Fq(z) (CAOC- W(z) Methodology)

Change Description: New
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SR 3.2.1B.2

SR 3.2.1C.2 Bases

Fq(z) (Fq Methodology)

Fq(z) (CAOC-W(z) Methodology)

Change Description: New

Fq(z) (Fq Methodology)

Fq(z) (Fxy Methodology)

SR 3.2.1B.2 Bases

SR 3.2.1A.2 Bases
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INSERT NOTE A

------- NOTE-------------
Required Action A.4 shall be
completed whenever this
Condition is entered.

INSERT NOTE B

-------------NOTE-------------
Required Action B.4 shall be
completed whenever this
Condition is entered.

INSERT NOTE A BASES

Condition A is modified by a Note that requires Required Action A.4 to
be performed whenever the Condition is entered. This ensures that
SR 3.2.1.1 and SR 3.2.1.2 will be performed prior to increasing THERMAL
POWER above the limit of Required Action A.1. even when Condition A is
exited prior to performing Required Action A.4. Performance of
SR 3.2.1.1 and SR 3.2.1.2 are necessary to assure Fq(Z) is properly
evaluated prior to increasing THERMAL POWER.

INSERT NOTE B BASES

Condition B is modified by a Note that requires Required Action 8.4 to
be performed whenever the Condition is entered. This ensures that
SR 3.2.1.1 and SR 3.2.1.2 will be performed prior to increasing THERMAL
POWER above the limit of Required Action B.1. even when Condition A is
exited prior to performing Required Action B.4. Performance of
SR 3.2.1.1 and SR 3.2.1.2 are necessary to assure Fq(Z) is properly
evaluated prior to increasing THERMAL POWER.
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gCAO-FsMethodol~ogy

3.2.1A

N LIMITS (CAOC-F, Methodolo) - .

Channel Factor ffa(Z))

3.2 POWER DISTRI

3.2.1A Heat Flux

LCO 3.2.1A

APPLICABILITY:

BUTIO,

: Hot

F0(Z) shall be within the limits specified in the COLR.

MODE 1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Fa(Z) not within
}limit.

WSms .T
| N\ h

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

A2 e uc t ale
oa fon mliit-_
e percentage Fa(Z)

,_-'~exceeds limit.

AND

AReduce.Power Range
Neutron Flux-High
--- ' tr a n int- - IX

15 minutes

4 hour

8 hours

72 hours

(continued)

for each 1% Fl(Z)
exceeds limit.

AND

I3 Reduce Overpower AT
trip setpoints Ž 1%
for each 1% Fa(Z)
exceeds limit.

AND

_I_ _

WOG STS 3 .2-1 Rev 1, 04/07/95
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3.2.1A
-7:5 7-Fi-.2 cD

!. ;t- IACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) Perform SR 3.2.1.1 Prior to) and SR 3.2.1.2. increasing
THERMAL POWER
above the limit
of Required
Action A.1

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

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.1.1 Verify measured values of Fa(Z) are within Once after each
limits. refueling prior

to THERMAL
POWER exceeding
75% RTP

AND

31 EFPD
thereafter

(continued)

WOG STS 3.2-2 Rev 1, 04/07/95
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Fq(Z)

3.2.1A
rs fr-2 9 o

SURVEILLANCE REQUIREMENTS (continued) __.

SURVEILLANCE FREQUENCY

SR 3.2.1.2 -----------------NOTES-------------------
1. If Fc > Frs evaluate the effect of Fy

on the predicted FP' to determine if
Fe(Z) is within its limits.

2. If FXtP < Fc < FL , SR 3.2.1.2 shall be
repeated within 24 hours after an
increase in THERMAL POWER at which F
was last determined, of at least
20% RTP.

Ceif F <FL Once after eachVerif y Xy< refueling prior

to THERMAL
POWER exceeding
75% RTP

AND

31 EFPD
thereafter

WOG STS 3.2-3 Rev 1, 04/07/95
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F0 (Z r., HMetk~4o
B 3.2.1A

7 TS 7T--2,Fo
B 3.2 POWER DISTRIBUTION LIMITS (CAQC-F, Mehodology))

B 3.2.1A Heat Flux Hot Channel Factor (Fo(Z)) (F.,, Modtho4tgy+

BASES

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

Fa(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
dimensionss, ;du~t fdrl uWW,&ttjriW$< Therefore, Fo(Z) is a
measure of the peak 1peler within the reactor core.

During power operation, the gbal power distribution is
limited by LCO 3.2.3, 'AXIAL FLUX DIFFERENCE (AFD),a and
LCO 3.2.4, -QUADRANT POWER TILT RATIO (QPTR),* which are
directly and continuously measured process variables.
< e LCOs core limitson a continuous

along with LCO 3.1.7, oais n ) itibutos )
,,ControlBankInserio F(Z) varies with fuel loading patterns, control b-n
limits," insertion, fuel burnup, and changes in axial power

distribution.
Twist

Fo(z) is ; asured periodically using the incore detector
system. Ad measurements are generally taken with the core
at or near steady state conditions.

Usmj-j-Wi*0 the measured three dimensional power distributions, it
is possible to determine a measured value for Fo(Z).
However, because this value represents a steady state
condition, it does not include variations in the value of
Fa(Z), which are present during a nonegulibrium situation
such as load followin or g powerascen

The steady state value of the fundamental ra peaking
factor (Fxy) is adjusted by an elevation dependent factor to
account for the variations in Fa(Z) due to transient
conditions.

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

(continued)
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B 3.2.1A

ES 7F-2 S
BASES (continued)

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 22006F
(Ref. 1);

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

c. During an ejected rod accident, the energy deposition
to 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 (Re

Cinitial
Limits on Ft(Z) ensure that the v f th to a peaking
factor assumed h initi ie4ii.in9 in the accident
analyses remains vilid Other crfiWia 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.

Fg(Z) limits assumed in the LOCA analysis are typically
limiting relative to (i.e., lower than) the Fo(Z) assumed in
safety analyses for other ccidents. Therefore, this LCO
provides conservative limits for other accidents.

Fe(Z) satisfies Criterion 2 of the NRC Policy Statement.

(continued)
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F0 (ZPa;($MAT Eat

BASES (continued)

Heat Flux Hot Channel Factor ~
LCO C:he4Fa(Z) shall be limited by the following relationships:

F0(Z) < CF K(Z) for P > 0.5
P

F(Z) < CFQ K(Z) for P < 0.5
0.5

where: CFQ is the Fc limit at RTP provided in the COLR,

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

THERMAL POWER
RTP

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(Z) is a function that looks like the
one provided in Figure B 3.2.IA-1.

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

Violating the LCO limits for Fe(Z) may produce unacceptable
consequences if a design basis event occurs while Fa(Z) is
outside its specified limits.

APPLICABILITY The Fa(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 other
MODES is not required because there is insufficient stored
energy in the fuel or energy being transferred to the

(continued)
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B 3.2.1A

S 7?c--29
BASES

APPLICABILITY reactor coolant to require a limit on the distribution of
(continued) core power.

ACTIONS As1

Reducing THERMAL POWER by 2 1% for each 1% by which Fa(Z)
exceeds 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.

e peaking factors are sufficiently hig at
LCO 3.2.3 ot permit operation at RTP e Acceptable
Operation Limits AFD are scaled dow. This percentage
reduction is equal to unt essed as a percentage,
by which Fo(Z) exceeds its sp ed limit. This ensures a
near constant maximum line eat ie in units of kilowatts
per foot at the accept e operation t s. The Completion
Time of 4 hours f e change in setpoints sufficient,
considering t 1mall likelihood of a severe tra ent in
this relati y short time period, and the preceding ompt
reduc iffin THERMAL POWER in accordance with Rqie

A reduction of the Power Range Neutron-High trip setpoints
by > 1% for each 1% by which Fa(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.1.

(continued)
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B 3.2.1A

7 -TF-a o
BASES

ACTIONS (0-ji~ vleo Kj)
(continued) by21fo

Reduction in the Overpower AT trip setpoint % for
each 1% by which Fe(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 reduction in THERMAL POWER in
accordance with Required Action A.1.

CcB
Verification that Fa(Z) has been restored 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 levelsoare consistent with safety analyses
assumptions.

IN/S 672-7 and futze operation-

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 LCO 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.

SURVEILLANCE
REQUIREMENTS

SR 3.2.L.1

Verification that Fe(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 (Fe) is increased by 3% to
account for fuel manufacturing tolerances and by 5% for flux

(continued)
-- --

WOG STS 8 3.2-5 Rev 1, 04/07/95



(CAOC-F17 MahodolMgy)

B 3 2.1A

T• T-F-2'?c,
BASES

SURVEILLANCE SR 3.2.1.1 (continued)
REQUIREMENTS

map measurement uncertainty. This procedure is equivalent
t i'ias" 4ning the directly measured values of Fg(Z) by
.0815 , fore comparing with LCO limits (Ref. 4).

Performing the Surveillance in MODE 1 prior to THERMAL POWER
exceeding 75% RTP after each refueling ensures that Fa(Z) is

because peaking factors within limit when RTP is achieve e
generally decrese as power The Frequency of 31 EFPD is adequate for monitoring the
level is iceased.change of power distribution with core burnup because the

power distribution changes relatively slowly for this amount
of fuel burnup. The Surveillance may be done more
frequently if required by the results of SR 3.2.1.2.

SR 3.2.1.2

The nuclear design includes calculations hat
the core can be operated within the Fo(Z) limits. Because
flux maps are taken at steady state conditions, the axial
variations in power distribution for normal operation
maneuvers such as load following are not present in the flux
map data. These axial variations are, however,
conservatively calculated by considering, in the nuclear
design process, a wide range of unit maneuvers in normal
operation. Fy(Z) is the radial peaking factor, which is
one component of Fo(Z) and should be consistent between the
nuclear design values and the measured values. (Fw(Z)
multiplied by the normalized average axial power at
elevation Z gives Fe(Z).)

The core plane regions applicable to an F,, evaluation
exclude the following, measured in percent of core height:

a. Lower core region, from 0% to 15% inclusive;

b. Upper core region, from 85% to 100% inclusive;

c. Grid plane regions, ± 2% inclusive; and

d. Core plane regions, within ± 2% of the bank demand
position of the control banks.

(continued)
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B 3.2.1A

BASES

SURVEILLANCE SR 3.2.1.2 (continued)
REQU IREMENTS

The following terms are used in the Fy evaluation:

rFy . The measured value of F. obtained directly from
the flux map results.

Fc - The measured value, Fx,, multiplied by 1.0815 to
account for fuel manufacturing tolerances and
flux map measurement uncertainty (Ref. 2).

FRTP a The limit of Fx at RTP.

F a F"TI[(1 + PFXY)(I - P)] (the limit of Fy at the
current THERMAL-POWER level).

PFXY * The power factor multiplier for Fe.

P - [The Fraction of RTP at which Fwy was measured.]

The predcted value is F The predicted value of the Heat Flux Hot Channel
a maximum value which Factor.
includes load foxowyFw and PFXY are provided in the COLR. Fx and F are

\ t measured and calculated at discrete core elevations. Note
that Fxy can be rewritten as Fxy(Z) to indicate that Fy
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
Fw, 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 the
accident analyses.

Grid plane regions and rod tip regions are also excluded
because the flux data may give spurious values because 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.

An evaluation of Fy(Z) is used to confirm that Fa(Z) is
within its limits. If Fy is < Fg, it is concluded that

(continued)
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F a() hwrMt oocay.

B 3.2.1A

7SI STI-2 5 ZBASES

SURVEILLANCE SR 3.2.1.2 (continued)
REQUIREMENTS

the LCO limit on Fa(Z) is met. This result is true for flux
maps taken at reduced power because the Fy(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 Fir is > FL . In this case, the FI(Z) limit may
be exceeded. Proportionally increasing the predicted F"'(Z)
by the amount that FL is exceeded gives an adjusted Fa(Z),
which is compared with the Fa(Z) limit. If the adjusted
Fu(Z) exceeds the LCO limit, the operator must perform
Required Actions A.l through A.S.

The second Note in this Surveillance states that if Fly is
> F"7 but < FL, then this Surveillance shall be repeated
within 24 hours after exceeding by > 20% RTP the THERMAL
POWER at which Fy was last determined, so as to demonstrate
that Fxy(Z) is being sufficiently reduced as power
increases. This reduction, because of feedback from the
Doppler coefficient and moderator effects, ensures that when
RTP is attained, th is <

comud 5 CPerforming the Surveil n MODE 1 prior to exceeding
75% RTP after each refueling ensures that the Fa(Z) limit is
met when RTP is achieved.

The Surveillance Frequency of 31 EFPO is adequate to monitor
the change of power distribution with core burnup because
the power distribution changes relatively slowly for this
amount of fuel burnup. The Surveillance may be done more
frequently if required by the results of Fxy evaluations..
Specifically, the Fw, evaluation is required by this
Surveillance if the evaluation shows that FATP < Fr and to
demonstrate that the LCO is met after its limit has been
exceeded.

REFERENCES 1. 10 CFR 50.46.

2. Regulatory Guide 1.77, Rev. [ ].

(continued)
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B 3.2.1A
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BASES

REFERENCES 3. 10 CFR 50.46, GDC 26.
(continued)

4. [WCAP-7308-L-P-A, OEvaluation of Nuclear Hot Channel
Factor Uncertainties," June 1988.)

- Rev 1, 04/07/95
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3.2 POWER DISTRIBUTIO

3.2.18 Heat Flux Hot

AmQ() (RAOC-W(Z) Mezbiodoiog)

t~~g*IeLL2<;3.1By
.7S 7pF Z.B

N LIMITS FQ(Z) (RAOC-W(Z) M)todoo

Channel Factor ( m (r t ehul r7

as approximated by F:(Z) and FQ(Z), shall be within
imits specified *n the COLR.

LCO 3.2.18 FO(Z)
the 1

APPLICABILITY: MODE 1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
A ( n ii

A c(Z) not within
limit.

I Z

A.1 Reduce THERMAL POWR
> 1% RTP for each
1% F'(Z) exceeds
limit.

AND

A.2 Reduce Power Range
Neutron Flux-High
trip setpoints 2 1%
for each 1% F'(Z)
exceeds limit.

AND

15 minutes

8 hours

72 hours

Prior to
increasing
THERMAL POWER
above the limit
of Required
Action A.1

A.3 Reduce Overpower
trip setpoints >
for each 1% FA(Z)
exceeds limit.

AT
1%

AND

A.4 Perfprm SR 3. 2. 1.1 /,

I
(continued)
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(This page is an insert to page 3.2-5.)

B. Fw(Z) not within
limits.

_ W r- 6

B. I Reduce AFD limits 2 1% for
each 1 % FQ(Z) exceeds limit.

AND

B.2 Reduce Power Range
Neutron Flux - High
trip setpoints 21 % for each
1 % that the maximum
allowable power of the AFD
limits is reduced.

AND

B.3 Reduce Overpower AT trip
setpoints 2 1% foreach 1%
that the maximum allowable
power of the AFD limits is
reduced.

AND

B.4 Perform SR 3.2.1.1 4~dc
JYR 3.2.- .L

hours

L 0L4 t-_

72 hours

Prior to increasing
THERMAL POWER
above the maximum
allowable power of
the AFD limits.
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3.Z.1B

T 7TF-2 9? i
SURVEILLANCE REQUIREMENTS

…_ ------------------ --------- NOTE.---------------------------------
During power escalation at the beginning of each cycle, THERMAL POWER may be
increased until an equilibrium power level has been achieved, at which a power
distribution map is obtained.

SURVEILLANCE F FREQUENCY

SR 3.2.1.1 Verify Fc(Z) is within limit. Once after each
refueling prior
to THERMAL
POWER exceeding
75% RTP

AND

Once within
[12] hours
after achieving
equilibrium
conditions
after
exceeding, by
> 10% RTP, the
THERMAL POWER
at which Fc(Z)
was last
verified

AND

31 EFPO
thereafter

(continued)

WOG STS 3 .2-6 Rev 1, 04/07/95



( Acaw() Ehndow)
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T• 7F- 2 To

.. R . ..
FREQUENCY

SR 3.2.1.2
~measurements

A.F;(Z)
maximum over z K(Z) ]

has increased since unexaIgation
of Fc(Z): A

a. Increase Fo(Z) actor of [1.02]3-
and reverify Ft(Z) is within limits;
or

b. Repeat SR 3.2.1.2 once per 7 EFPD
until two successive flux maps

rindicate t c.
ler a. above is met

F'(Z)
maximum over z [ K(Z) ]
has not increased.

…__________________________________________

Verify F"(Z) is within limit. Once after each
refueling prior
to THERMAL
POWER exceeding
75% RTP

AND

(continued)
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3.2.18
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SURVEILLANLL KLtQU1RMtN[T5S

SURVEILLANCE FREQUENCY

SR 3.2.1.2 (continued) Once within
[121 hours
after achieving
equilibrium
conditions
after
exceeding, by
> 10% RTP, the
THERMAL POWER
at which F4(Z)
was last
verified

AND

31 EFPD
thereafter

WOG STS 3.2-8 Rev 1, 04/07/95
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8 3.2 POWER DISTRIBUTION LIMITS

B 3.2.18 Heat Flux Hot Channel Factor (Fo(Z)) w ethodology)

BASES

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

Fa(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, Fa(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, -AX AL FLUX DIFFERENCE (AFD), and
LCO 3.2.4, "QUADRANT TILTIPOWERjRATIO (QPTR),- which are
directly and continuously measured process variables. These
LCOs, along with LCO 3.1.7, 'Control Bank Insertion Limits,'
maintain the core limits on power distributions on a
continuous basis.

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

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

JA\ a bL i

Using the measured hree dimensional ower distributions, it
is possible to derive a measured value for FQ(Z). However,
because this value represents a u conditionit
does not include the variations ii lb e of Fa(Z)
are present during nonequilibriuu situations such as 1oad
followinc\ " Or

To account for these possible variations, the
>.. Cvalue of Fa(Z) is.adjustedjby an elevation dependent factor

tnat accounts ror the calculated worst case transient
conditions. '?1ops; /'46 V

Core monitoring and control under conditions
are accomplished by operating the core wit in e limits of

(continued)
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B 3.2.18

BASES

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

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

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

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

c. During an ejected rod accident, the energy deposition
to 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 SDS with the highest
worth control rod stuck fully withdrawn (Ref. 3).

Limits on FI(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.

F0(Z) limits assumed in the LOCA analysis are typically
limiting relative 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.

Fa(Z) satisfies Criterion 2 of the NRC Policy Statement.

(continued)
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BASES (continued)
- ,..-

LCO The Heat Flux Hot Channel Factor,
the following relationships:

Fq(Z), shall be limited by

F,(Z) < pFQ K(Z)
P

F0(Z) :5CF K(Z)

for P > 0.5

for P < 0.5

where: CFQ is the Fo(Z) limit
COLR,

K(Z) Is the normalized
height provided in the

at RTP provided in the

Fo(Z) as a function of core
COLR, and

THERMAL POWER
RTP

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(Z) is a function that looks like the
one provided in Figure B 3.2.16-1.

For Relaxed Axial Offset Control operation, Fc(Z) is
approximated by Fa(Z) and Fo(Z). Thus, both Fc(Z) and Fw(Z)
must meet the preceding limits on Fa(Z).

An Fra(Z)
MODE 1.
measured

evaluation requires obtaining an incore flux map
From the incore flux map results we obtain the
value (FQ(Z)) of Fa(Z). Then,

in

Fc(Z) - F'o(Z) [1.0815)

where [1.0815] is a factor that accounts for fuel
manufacturing tolerances and flux map measurement
uncertainty.

F(Z) is an excellent approximation for Fa(Z) when the
reactor is at the steady state power at which the incore
flux map was taken.

(continued)
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BASES

LCO
(continued)

The expression for Fa(Z) is:

FQ(Z) - FC(Z) W(Z)

where W(Z) is a cycle dependent function that accounts for
power distribution transients encountered during normal
operation. W(Z) is included in the COLR.- -

The F*(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 .LCO requires operation within the bounds assumed in the
safety analyses. Calculations are performed in the core
design process to confirm that the core can be controlled in
such a manner during operation that it can stay within the
.LOCA Fa(Z) limits. If ;jtr)Mannot be maintained within the
LCO limits, reduction X th re power is require

Violating the LCO limit a4nr4 o(Z) produces unacceptable
consequences if a design basis event occurs while Fe(Z)
outside its specified limits.

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

Reducing THERMAL POWER by 2 1% RTP for each 1% by which
F4(Z) exceeds its limit, maintains an acceptable absolute
power density. Fu(Z) is F(Z) multiplied by a factor
accounting for manufacturing tolerances and measurement
uncertainties. Fa(Z) is the measured value of Fa(Z). 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.

(continued)
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and if FQ(Z) cannot be maintained within the LCO limits, reduction of the AFD limits is
required. Note that sufficient reduction of the AFD limits will also result in a reduction of
the core power.
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BASES

ACTIONS A-2
(continued)

A-reduction of the Power Range Neutron Flux-High trip
setpoints by > 1X for each 1% by which F'(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
THERMAL POWER in accordance with Required Action A.I.

(value of X14)

Reduction in the Overpower AT trip setpoints yŽ 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 72 hours is sufficient considering the
small likelihood of a severe transient in this time period,
and the preceding prompt reduction in THERMAL POWER in
accordance with Required Action A.1.

A.4

Verification that Fa(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 Required Action A.1,
ensures that core conditions during operation at higher
power levels are consistent with safety analyses
assumptions

| /I-7tr \__;( and future operation )

If it is found that the maximum calculated value of Fa(Z)
that can occur during normal maneuvers, FE(Z), exceeds its
specified limits, there exists a potential for Fa(Z) to
become excessively high if a normal operational transient
occurs. Reducing the AFD by > 1% for each 1% by which Fg(Z)
exceeds its limit within the allowed Completion Time of
2 hours, restricts the axial flux distribution such that
even if a t nients n curred, core peaking factors are not
exceeded.~fAj5

(continued)
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The implicit assumption is that if W(Z) values were recalculated (consistent
with the reduced AFD limits) then F-Q(Z) times the recalculated W(Z) values
would meet the FQ(Z) limit. Note that complying with this action (of
reducing AFD limits) may also result in a power reduction. Hence the need
for B.2, B.3 and B.4.

A reduction of the Powe Range Neutron Flux-High trip setpoints by 2 1 %
for each I % by whichI5ower is reduced, 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 THERMAL PO accordance with
Required Action B. 1. Za , 7A S GO4-

B.c 3m - PO_ __

Reduction in the Overpower AT trip seointsiby 1% for each I % by which
power is reduced, is a conservative action for protection against the
consequences of severe transients with unanalyzed power distributions. The
Completion Time of 72 hours is sufficient considering the small likelihood of
a severe transient in this time period, and the preceding prompt reduction in
TA RMAL PO accordance with Reqired Action B. 1.

B.4

Verification that FQ(Z) has been restored 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 B. 1 ensures that core conditions during
operation at higher levels and future operation are consistent with safety
analyses assumptions:-p6wW

(A)S-7ZT
L , X ar G/86A• 6 5v



( 'Qk4), () Methdokgy)

BASES

ACTIONS
(continued)

C £1
If Required Actions A.1 through A.4 or 8.1 re not met
within their associated Completion Times, the plant must be
placed in a mode or condition in which the LCO 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.

SURVEILLANCE
REQUIREMENTS

SR 3.2.1.1 and SR 3.2.1.2 are modified by a Note. The
Note applies during the first power ascension after a
refueling. It states that THERMAL POWER may be increased
until an equilibrium power 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 Fac(Z) and Fr(Z) are within their
specified limits after a power rise of more than 10% RTP
over the THERMAL POWER at which they were last verified to
be within specified limits. Because Fa(Z) and F%(Z) could
not have previously been measured in this reload core, there
is a second Frequency condition, applicable only for reload
cores, that requires determination of these parameters
before exceeding 75% RTP. This ensures that some
determination of F-(Z) and Fr(Z) are made 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 verification of Fc(Z) and
Fr(Z) following a power increase of more than 10%, ensures
that they are verified as soon as RTP (or any other level
for extended operation) is achieved. In the absence of
these Frequency conditions, it is possible to increase power
to RTP and operate for 31 days without verification of Fr(Z)
and Fw(Z). The Frequency condition is not intended to
require verification of these parameters after every
10% increase-in power level above the last verification. It
only requires verification after a power level is achieved
for extended operation that is 10% higher than that power at
which F. was last measured.

(continued)
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BASES

SURVEILLANCE SR 3.2.1.1
REQUIREMENTS

(continued) Verification that F'(Z) is within its specified limits
involves increasing Fg(Z) to allow for manufacturing
tolerance and measurement uncertainties in order to obtain
FQ(Z). Specifically, F*Q(Z) is the measured value of Fa(Z)
obtained-from incore flux map results and F4(Z) - Fa(Z)
(1.0815] (Ref. 4). FQ(Z) is then compared to its specified
limits.

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

Performing this Surveillance in MODE 1 prior to exceeding
75% RTP ensures that the Fq(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 since the
last determination of Fo(Z), another evaluation of this
factor is required (12] hours after achieving equilibrium
conditions at this higher power level (to ensure that 4(Z)
values are being reduced sufficiently with power increase to
stay within the LCO limits).

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 operated in
accordance with the Technical Specifications (TS).

SR 3.2.1.2

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

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

SR 3.2.1.2 (continued)

maximum F*(Z) calculated to occur in normal operation,
Fwa(Z) .

The limit with which Fu(Z) is compared varies inversely with
power directly with the function K(Z) provided in the
COLR.

The W(Z) curve is provided in the COLR for discrete core
elevations. Flux map data are typically taken for 30 to
75 core elevations. Fr(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 100% inclusive.

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

This Surveillance has been modified by a Note that may
require that more frequent surveillances be performed. If
Fw(Z) is evaluated and found to be within its limit, an
evaluation of the expression below is required to account
for any increase to F`G(Z) that may occur and cause the Fa(Z)
limit to be exceeded before the next required Fa(Z)
evaluation.

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

Fs�]maximum over z
'N L kk4) J,

\ 2. -ft is required to meet the Fo(Z) limit with the last Fa(Z)
-- 'E 1- lcreased byta factor of [1.02] or to evaluate FP(Z) more

frequently, each 7 EFPD. These lternative requirements
prevent Fa(Z) from exceeding its limit for any significant
period of time without detection

-7 d)

G 3.2-18
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[Reviewer's Note: WCAP-10216 -P-A, Rev. IA, Relaxation of Constnt Adal Offse Control

and FQ Surveillance Technical Speificaton, Februay 1994, or other appropriate plant specific

methodology, is to be listed in the COLR descrption in the Admini5Stve Conrols Secion 5.0

to address the methodology used to derive this faor.]
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SURVEILLANCE
REQUIREMENTS

SR 3.2.1.2 (continued)

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

Fo(Z) is verified at power levels > 10% RTP above the
THERMAL POWER of its last verification, E12J hours after
achieving equilibrium conditions to ensure that Fg(Z) is
within its limit at higher power levels.

The Surveillance Frequency of 31 EFPD is adequate to monitor
the change of power distribution with core burnup. The
Surveillance may be done more frequently if required by the
results of Fo(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 the TS,
to preclude adverse peaking factors between 31 day
surveillances.

REFERENCES 1. 10 CFR 50.46, 1974.

2. Regulatory Guide 1.77, Rev. 0, May 1974.

3. 10 CFR 50, Appendix A, GDC 26.

4. WCAP-7308-L-P-A, "Evaluation of Nuclear Hot Channel
Factor Uncertainties," June 1988.
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3.2. -

3.2 POWER DISTRIBUTION LIMITS -W(Z) Methodlogy)

.( Heat Flux Hot Channel Factor (F(') -- *LC e_.k( Ktooa~

T.TF-
29c'

LCO 3.2. 1,
C.

APPLICABILITY:

Fo(Z)
the I

as approximated by F:(Z) and F4(Z), shall be within
imits specified .n the COLR.

MODE 1.

ACT IONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. FO(Z) not within A.1 Reduce THERMAL POWER 15 minutes
limit. > 1% RTP for each

1% Fc(Z) exceeds
limit.

I tar |T AND

MOTE- A.2 Reduce Power Range 8 hours
Neutron Flux-High
trip setpoints > 1%
for each 1X Fc(Z)
exceeds limit.

AND

A.3 Reduce Overpower AT 72 hours
trip setpoints > 1%
for each 1% FI(Z)
exceeds limit.

AND

A.4 Perform SR 3.2.1. I! / 'ror to
rz1 A?2R 2 12 . -eas ing.~:FYMAL POWER

* .,;ve the limit
a' .-,equired
Action A.1

(continued)
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ACTIONS (continued)

CONDITION I

- .;

S . F9(Z) not within
( limits.

C. Required Action and
associated Completion
Time not met.

-tZILAC :L.J % I -T

REQUIRED ACTION I COMPLETION TIME

8.1 Reduce AFO limits
> 1% for each
1% Fw(Z) exceeds
limit.

2 h

C.1 Be in MODE 2. 6 hours

ILsAr 1S
I -
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(This page is an insert to page 3.2-5.)

rL-J
B. F�(Z) not within I F

B<Fw(Z) not within
limits.

tNorjS1 Is

B. 1 Reduce THERMAL POWER
1% RTP for each 1% FQ(Z)

exceeds limit.

AND

B.2 Reduce Power Range
Neutron Flux - High
trip setpoints 21% for each
1 % Fw(Z) exceeds limit.

B.3 Reduce Overpower AT trip
setpoints 2 1% for each 1%
Fw(Z) exceeds limit.

AND

B.4 Perform SR 3.2.1.1 r%6k

rlhours

72 hours

Prior to increasing.
THERMAL POWER
above the limit of
Required Action B. 1
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SURVEILLANCE REQUIREMENTS

'1

------------ ------------------ NOTE------------------------------------
During power escalation at the beginning of each cycle, THERMAL POWER may be
increased until an equilibrium power level has been achieved, at which a power
distribution map is obtained.
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -__- - _ _ _ _ _ _ _ _ _ _ _ _ _ __- - _ _ _ _ _ _ _ _- _ _ _ _ _ _ _ _ _ _ _- - _ _ _ _ _ _ _ _ _ _ _ _ _

SURVEILLANCE FREQUENCY

SR 3.2.1.1 Verify Fc(Z) is within limit. Once after each
refueling prior
to THERMAL
POWER exceeding
75% RTP

AND

Once within
[12] hours
after achieving
equilibrium
conditions
after
exceeding, by
> 10% RTP, the
THERMAL POWER
at which Fo(Z)
was last
verified

AND

31 EFPD
thereafter

(continued)
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-T FREQUENCY

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE
I

SR 3.2.1.2

has increased since the reyi valuation
of FQ(Z): the greter of

a. Increase Fo(Z) b a actor of El.OZ]. -
and reverify Fw(Z) is within limits;
or

| Or-,O~n a ;e..
b. Repeat SR 3.2.1.2 once per 7 EFPO
'--un li two sutcessive flux maps
J in icat9( thattbe

I)maximum over z

has not increased.
___________________________________________

Verify F4(Z) is within limit. Once after each
refueling prior
to THERMAL
POWER exceeding
75% RTP

AND

(continued)
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SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.1.2 (continued) Once within
(121 hours
after achieving
equilibrium
conditions
after
exceeding, by
> 10% RTP, the
THERMAL POWER
at which F4(Z)
was last
verified

AND

31 EFPD
thereafter
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it s,- F - S-- Fo
8 3.2 POWER DISTRIBUTION LIMITS (FQ(Z) (CAOC-W(z) MeChOd)

B 3.2.I Heat Flux Hot Channel Factor '

BASES

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

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 fuel rod
dimensions. Therefore, Fa(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, _ AL FLUX DIFFERENCE (AFD), and
LCO 3.2.4, -QUADRANT POWL TIO (QPTR),I which are
directly and continuously measured process variables. These
LCOs, along with LCO 3.1.7, 'Control Bank Insertion Limits,'
maintain the core limits on power distributions on a
continuous basis.

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

Fa(Z) is measured periodically using the incore detector
system. These meas gents are generally taken with the
core at or near ehdyfstttconditions. .- . . * :

Using the measured three dimensional power disiiiion, it
is possible to derive a measured vAlue for Fa(Z). However,
because this value represents a a_ ____a condition, it
does not include the variations in the value of Fa(Z) thab l'- CI
are present during noneguilibrium situations such as load
followin < or power asxesio 9

To account for these possible variations, thea
value of Fo(Z) is adjustediby an elevation depen entfactor
that accounts--for uihe rcaulated wort.casiAtransient _
conditions.

Core monitoring and control unde conditions
are accomplished by operating the core within e limits of

(continued)
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BASES

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

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

a. During a large break loss of coolant accident (LOCA),
the peak cladding temperature must not exceed 2200F
(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 DNS criterion) that the
hot fuel rod in the core does not experience a
departure from nucleate boiling (DNB) condition;

c. During an ejected rod accident, the energy deposition
to 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 SDM with the highest
worth control rod stuck fully withdrawn (Ref. 3).

Limits on Fo(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.

Fa(Z) limits assumed in the LOCA analysis are typically
limiting relative 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.

Fa(Z) satisfies Criterion 2 of the NRC Policy Statement.

(continued)
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BASES (continued) -7-S rg-F 9co

LCO The Heat Flux Hot Channel Factor,
the following relationships:

Fa(Z), shall be limited by

F(Z) < CpQ K(Z)

FQ(Z) S CFQ K(Z)

for P > 0.5

for P < 0.5

where: CFQ is the Fa(Z) limit at RTP
COLR,

K(Z) is the normalized Fo(Z) a
height provided in the COLR,

provided in the

as a function of core
and

p THERMAL POWER

RTP

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(Z) is ction that looks like the
one Figure B 3. m

For ial Offset Con operation, Fa(Z) is
approximated by Fa(Z) and FP(Z). Thus, both F:(Z) and Fa(Z)
must meet the preceding limits on Fe(Z).

An F(Z) evaluation requires obtaining an incore flux map
MODE 1. From the incore flux map results we obtain the
measured value (Fo(Z)) of Fa(Z). Then,

in

4a(Z) - F*(Z) [1.0815]

where (1.0815] is a factor that accounts for fuel
manufacturing tolerances and flux map measurement
uncertainty.

FI(Z) is an excellent approximation for Fo(Z) when the
reactor is at the steady state power at which the incore
flux map was taken.

(continued)
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BASES

LCO
(continued)

The expression for Fw(Z) is:

F"(Z) - Fc(Z) W(Z)

where W(Z) is a cycle dependent function that accounts for
power distribution transients encountered during normal
operation. W(Z) is included in the COLR..o

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 LCO requires operation within the bounds assumed in the
safety analyses. Calculations are performed in the core
design process to confirm that the core can be controlled in
such a manner during operaion that it can stay within the
LOCA Fq(Z) limits. If .V&C) annot be maintained within the
LCO limits, reduction- core power is required.

Violating the LCO Fa(Z) produces unacceptable
consequences if a design basis event occurs while Fe(Z) is
outside its specified limits.

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

ACTI ONS

Reducing THERMAL POWER by 2 1% RTP for each 1% by which
F9(Z) exceeds its limit, maintains an acceptable absolute
power density. Fa(Z) is F"q(Z) multiplied by a factor
accounting for manufacturing tolerances and measurement
uncertainties. F<(Z) is the measured value of F(Z).. The
Completion Time of 15 minutes provides an acceptable time to
reduce power in an orderly manner and without allowing the
plant to remain in an unacceptable condition for an extended
period of time.

(continued)
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BASES

ACTIONS
(continued)

1AJSE PGET

A 2L

A reduction of the Power Range Neutron Flux-High trip
setpoints by > 1% for each 1% by which Fc(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
THERMAL POWER in accordance with Required Action A.1.

Ao3 o

Reduction in the Overpower AT trip setpoint b for
each 1% by which Fg(Z) exceeds its limit, is a conservative
action for protection against the consequences of severe
transients with unanalyzed power distributions. The
Completion Time of 72 hours is sufficient considering the
small likelihood of a severe transient in this time period,
and the preceding prompt reduction in THERMAL POWER in
accordance with Required Action A.1.

A.4 and SR 3.

Verification that Fa(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 Required Action A.1,
ensures that core conditions during operation at higher
power levels re consistent with safety analyses
assumptions.

and futue operationj

If it is found that the maxi calculated value of FQ(Z)
that can occur during normal maneuvers, FE(Z), exceeds its
specified limits, there exl ts a potential for fc
become excessively high i a normal peraioneal transient
occurs. Reducing the y i lesor each 1% by which Fa(Z)
exceeds its limit within the allowed Completion Time of
2 hours retriets the axial Su: ditrbA*" such that
even if a transient occurred, core peaking factors are not
exceeded. I -

Sisan acetble abslute power dm

i I Jo 5 A- ?--r �D �/.: (continued)
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B.2

A reduction of the Power Range Neutron Flux-High trip setpoints by 2 1 %
for each 1 % by which FQ(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 THERMAL POWER in accordance with
Required Action B. 1.

Reduction in the Overpower AT trip setpoin y 1% for each 1% by which
FQ(Z) exceeds its limit, is a conservative action for protection against the
consequences of severe transients with unanalyzed power distributions. The
Completion Time of 72 hours is sufficient considering the small likelihood of
a severe transient in this time period, and the preceding prompt reduction in
THEMAAL POWER in accordance with Required Action B. 1.

B., 4

Verification that F:'(Z) has been restored 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 B.1 ensures that core conditions during
operation at higher power levels and future operation are consistent with
safety analyses assumptions.
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BASES

ACTIONS
(continued)

If Required Actions A.1 through A.4 or B. are not met
within their associated Completion Times, the plant must be
placed in a mode or condition in which the LCO 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.

SURVEILLANCE
REQUIREMENTS

SR 3.2.1.1 and SR 3.2.1.2 are modified by a Note. The
Note applies during the first power ascension after a
refueling. It states that THERMAL POWER may be increased
until an equilibrium power 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 Fr(Z) and F%(Z) are within their
specified limits after a power rise of more than 10% RTP
over the THERMAL POWER at which they were last verified to
be within specified limits. Because Fa(Z) and F(Z) could
not have previously been measured in this reload core, there
is a second Frequency condition, applicable only for reload
cores, that requires determination of these parameters
before exceeding 75% RTP. This ensures that some
determination of Fa(Z) and Fr(Z) are made 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 verification of F,(Z) and
Fa(Z) following a power increase of more than 10%, ensures
that they are verified as soon as RTP (or any other level
for extended operation) is achieved. In the absence of
these Frequency conditions, it is possible to increase power
to RTP and operate for 31 days without verification of F4(Z)
and Fa(Z). The Frequency condition is not intended to
require verification of these parameters after every
10% increase in power level above the last verification. It
only requires verification after a power level is achieved
for extended operation that is 10% higher than that power at
which Fa was last measured.

(()
(continued)
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SURVEILLANCE SR 3.2.1.1
REQUIREMENTS

(continued) Verification that Fa(Z) is within its specified limits
involves increasing FE(Z) to allow for manufacturing
tolerance and measurement uncertainties in order to obtain
Fc(Z). Specifically, F"(Z) is the measured value of Fa(Z)
obtained from incore flux map results and Fc(Z) - Fr(Z)
(1.0815] (Ref. 4). F(Z) is then compared to its specified
limits.

The limit with which Fa(Z) is compared varies inversely with
power above 50% RTP and directly with a function called K(Z)
provided in the COLR.

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

If THERMAL POWER has been increased by 2 10% RTP since the
last determination of F'(Z), another evaluation of this
factor is required (12] hours after achieving equilibrium
conditions at this higher power level (to ensure that Fr(Z)
values are being reduced sufficiently with power increase to
stay within the LCO limits).

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

SR 3.2.1.2

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

(continued)
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SURVEILLANCE SR 3.2.1.2 (continued)
REQUIREMENTS

maximum Fa(Z) calculated to occur in normal operation,
F'Q(Z).

The limit with which FQ(Z) is compared varies inversely with
power and directly with the function K(Z) provided in the
COLR. cqbOve. A77 J
The W(Z) curve is provided in the COLR for discrete core
elevations. Flux map data are typically taken for 30 to
75 core elevations. F'(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 100% inclusive.

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

This Surveillance has been modified by a Note that may
require that more frequent surveillances be performed. If
F`(Z) is evaluated and found to be within its limit, an
evaluation of the expression below is required to account
for any increase to FP(Z) that may occur and cause the Fa(Z)
limit to be exceeded before the next required Fa(Z)
evaluation.

A)If the two most recent Fa(Z) evaluations show an increase in
the expression

r FRANZ)
maximu over z K(z

it is required to meet the Fe(Z) limit with the last FQ(Z)
/ 57~ 10 e increased bywa factor of [1.021 or to evaluate Fa(Z) more

frequently, each 7 EFPD. These lternative requirements
prevent Fa(Z) from exceeding ilts limit for any significant
period of time without detection

!_ , A n/ J
(continued)
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[Reviewer's Note: WCAP-10216 -P-A, Rev. 1A,Relaxdon ofConsntAxial Ofxt Control
and FQ Survcillance Technical Specifcation, February 1994, or other - It-eplant specific
methodology, is to be listed in the COLR descripdon in the Administraive Controls Secton 5.0
to address the methodology used to derive this factor.]
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SURVEILLANCE
REQUIREMENTS

SR 3.2.1.2 (continued)

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

Fe(Z) is verified at power levels > 10% RTP above the
THERMAL POWER of its last verification, [12] hours after
achieving equilibrium conditions to ensure that Fa(Z) is
within its limit at higher power levels.

The Surveillance Frequency of 31 EFPD is adequate to monitor
the change of power distribution with core burnup. The
Surveillance may be done more frequently if required by the
results of Fa(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 the TS,
to preclude adverse peaking factors between 31 day
surveillances.

REFERENCES 1. 10 CFR 50.46, 1974.

2. Regulatory Guide 1.77, Rev. 0, May 1974.

3. 10 CFR 50, Appendix A, GDC 265

4. WCAP-7308-L-P-A, 'Evaluation of Nuclear Hot Channel
Factor Uncertainties,* June 1988.
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K(Z) - Normalized F(Z) as a Function of Core Height
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