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POWER DISTRIBUTION LIMITS
3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR - Fr(%¥Z)

LIMITING CONDITION FOR OPERATION

3.22 Fq(%¥:Z) shall be limited by the following relationships

L "
. (&) 3 '} [ K(Z) ]| #2067 [_,!,«,‘ Ht#y} for P > 0.5, and
] P

'} RTP

0 : ‘ i
L) 3 [ K(Z) | #¥tx 47— L Het#5t for P < 0.5
0.5 0.5

Where

K Yo o B e L I S S SR TS VoV as v S Ve
oo Y ancreased by 396 10 acsount for

e achuHng HoIerances and furthar icreased
by e 10 ackount for Measurement uncertanty

= the F (Z) Limit at RATED THERMAL POWER (RTP)

as specified in the CORE OPERATING LIMITS REPORT
(COLR)

THERMAL POWER
, and
RATED THERMAL POWER

K(2) the normalized F'Q();‘v Z) limit as a function of

core height, as specified in the COLR
APPLICABILITY: MODE 1

ACTION

With F (X-¥:Z) exceeding its limit

Reduce THERMAL POWER at least 1% for each 1%¢ FQ'M(X ¥-Z) exceeds the limit
within 15 minutes and similarly reduce the Power Range Neutron

Flux-High Trip Setpoints within the next 8 #hours, POWER OPERATION may
proceed for up to a total of 72 hours; subsequent POWER OPERATION

may proceed provided the Overpower AT Trip Setpoints have been reduced

at least 1% for each 1% I, (2) exceeds the limit; and

b Lontiol the ARD 4o within neaw Ak D himite which are detesmined by
roducing the alowable THERMAL ROWER at each pont along the AFD
wnit-hnes ol Specfication 3 2-1-atleast 1% for-each-1%
kXY L) axceeds the himit within 2 -hours-and declare the AFD

Romtor aladrmneperable uati the AFRD alaan setponte are resst to
tha modihed hmuts and

FOWER ORERATION may-proseed for up o a total of 72 hours
subsequent ROWER ORERATION may-proceed provided the Overpower AT
Lap-Setpoinis-have-beenreduced at-least 1% foreach 1% 12 (X Y. 2)

GxeReas the bow and
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POWER DISTRIBUTION LIMITS
3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR - Fo(X:¥aZ)

ot A S A LT L R —

—db. Identify and correct the cause of the out-of-limit condition prior
to increasing THERMAL POWER above the reduced limit required by
ACTION a., above, THERMAL POWER may then be increased provided
F o{%¥:2) is demonstrated through incore mapping to be within its
limnit.

WOLF CREEK - UNIT 1 3/4 2-5 Amendment No -84
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POWER DISTRIBUTION LIMITS
SURVEILLANCE REQUIREMENTS

4221 The provisions of Specification 4.0 4 are not applicable.
4222 ¥K¥-2)FolZ) shall be evaluated to determine if Fo(Z) F (% ¥-Z)-s within its limit by:

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

b Increasing the measuredMeasuring Fo(Z) 474X ¥.Z)-at the eariest of component of the power
distribution map by 3% to acz.ount for manufacturing tolerances and further
increasing the value by 5% to account for measurement uncertainties. Verify
that the requirements of Specification 3.2.2 are satisfied.

cd. Satisfying the following relationship:
e BN T R K YR
[F"" )[K(2))
g ——————— for
[PUW(Z)]
[F)" )K(Z))

‘-‘ et o s e

(0S){(W(2)]

>05

FZ)

forP<05

where Fo"(Z) is the measured Fo(2) increased by the allowances forfF (X, ¥.Z)]* represents the - wminal
___‘M. : ,MW" . , MMI‘
- specifiedn the COLR

manufacturing tolerances and measurement uncertainty and W(Z) is

the cycle dependent function that accounts for power distribution

transients encountered during normal operation. This function is

provided in the COLR.
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d. Measuring Fo"(Z) according to the following schedule

1. Upon achieving equilibrium conditions after exceeding, by 10% or more of
RATED THERMAL POWER, the THERMAL POWER at which Fg(Z) was

last determined, or

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

e. With measurements indicating

(£@))

maximum

over z \ I\'(/)

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

1. Fo"(Z) shall be increased over that specified in 4.2.2.2.¢
by an appropriate factor specified in the COLR, or

*During power escalation at the beginning of each cycle, THERMAL POWER may be
increased until a power level for extended operation has been achieved after whichand a
power distribution map may be obtained

WOLF CREEK - UNIT 1 3/4 26 Amendment No. 81
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

—
— -~ e -

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

maximum l* (/)

over z K(/)

is not increasing.

a-—Within hows—contral-the ARD to-within-new ARD lunite
that ae determmned by

Haduond negative A L Lok =
The negative AkL Ll i Specihication-d.2-1
1he 3beohie value of the Guantity
foe Mar s LOFE ™ Minmum Operatonal Margin)

Reducad positive ARD Linw =

The posiive ALD Limi i Speciication 3.4 1

. HALS
e absolute vale 6f the Guaniily
{Op Mar PSLORE * Minimum Gperational Margin}

where the Op-Mar NSLORE and Op Mar R SLORE are specified
w-the COLR and

doclaie the AFD - montor alarm inoperable until the AED
alarm-setpents-are modified to-the Wmits of
42 dAddda o

b Comphy-with the AC HON reaquirements of Specification
A4 Hreating the margin violahonn 4 2 4 2 ¢ 1
Bbove - a6-the amount-by which 1. (X Y Z, 16 exceeding s
RN

4 dand e aunimum RES mange of sl locations exarmmed
42 d &1 above Hihe suwnmum margin b 1ess than O the
iohlowing action ehal be taken

Vthin 72 Rowrs saduce the negative fiiAl hmit and the
posiive- 4y b it of the OTAT as follows

Reduced nogative 1AL Lt =
freadof Table ¢ -4
e
e dbnohite value of the Guantily
fthe RiRe Mar NoLORE * Muwmum RRS Margin)

Readuced positive {1 (Al Lumite
11ah of Table 2 2-1
e
the absohute val o | the gquanity
“hﬂ va\ Ma‘ *me VNS &Pb Ma&g«»f
f. With the relationships specifiec .n 4.2.2.2.c above not being satisfied
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1. Calculate the percent Fo"¥(Z) exceeds its limit by the following expression:

maximum | F3'(Z) X W(Z)
Z g

over B % k@)

- P d

maximum | F)'(Z) X '_vV(Z)
over Z

2 X K(Z
\ 05 2 ]

-1

5

X 100 forP 2 0.5

» X 100 forP < 0.5

2. Either one of the following actions shall be taken:

a. Within 2 hours, control the AFD to within new AFD limits which are
determined by tightening both the negative and positive AFD limits of
Specification 3.2.1 by 1% AFD for each percent Fo*(Z) exceeds its
limit and declare the AFD monitor alarm inoperable until the AFD
alarm setpoints are changed to the modified limits, or

b. Comply with the requirements of Specification 3.2.2 for Fo(Z)
exceeding its limit by the percent calculated above.

g. The limits in Specification 4.2.2.2.c, 42.2.2.¢ and 4.2.2.2.f are not applicable in the
following core plane regions as measured in percent of core height
from the bottom of the fuel:

1. Lower core region from 0 to 15%, inclusive,

2. Upper core region from 85 to 100%, inclusive,

WOLF CREEK - UNIT 1
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POWER DISTRIBUTION LIMITS
3/4.2.3 NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR - F ), E 5, 06

LIMITING CONDITION FOR OPERATION

322F Y, £,0¥ shall be limited by the following relationship:
Fly ———FaMrMocy) < FRIF 11.0 + PRy (1.0 - P)FaRREXY

where,

FRF = The F ), limit at RATED THERMAL POWER (RTP) specified——EAHRM v). =

the maxmium measured radial peak rato defined
in the Core Operating Limits Report (COLR)

PPy = the power factor multiplier for F \,, specified in the COLR, —————FAMRY(X,¥) =
ROl '"""“l o '“"'.ﬁ ’““I . I‘m: ~r
THERMAL POWER

15 = i and
RATED THERMAL POWER

Y, = Measured values of F.,, obtained by using the movable incore detectors to
obtain a power distribution map. The measured values of F"\";‘ shall be used since

an uncertainty of 4% for incore measurement of F,, has been included in the
above limit.

APPLICABILITY: MODE 1
ACTION
With FY, F,%¥)-exceeding its limit:
a  Within 42-hours, either
1. Restore £l to within the above limit, or

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

be.  -Within 72 hours of initially being outside the above limit, verify through incoreeither:
flux mapping that F,, has been restored to within the above limit, or red.ice

THERMAL POWER to less than 5% of RATED THERMAL POWER within the
the next 6 hours.
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c. ldentify and correct the cause of the out-of-limit condition prior to increasing
THERMAL POWER above the reduced limit required by Actions a. or b., above;

subsequent POWER OPERATION may proceed provided that F :H is

demonstrated through in-core flux mapping to be within its limit at a nominal

50% of RATED THERMAL POWER prior to exceeding this THERMAL POWER, at

a nominal 75% of RATED THERMAL POWER prior to exceeding this THERMAL
POWER and within 24 hours after attaining 95% or greater RATED THERMAL POWER.

WOLF CREEK - UNIT 1 3/4 2-9 Amendment No. 23, 61
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POWER DISTRIBUTION LIMITS
LIMITING CONDITION FOR OPERATION

4231 F 1 shall be determined to be within its limit by using the movable
lncon detectors to obtain a power distribution map:

a. Prior to operation above 75% of RATED THERMAL POWER
after each fuel loading, and

b. At least once per 31 Effective Full Power Days, and

c. The provisions of Specificaticn of 4.0.4 are not applicable.

WWMW 4 } ) ¥ " y
4242 FAHRM(X Y} shall be evaluated 1o determine whetherF | (X-Y) i6-within
et by

1 BRer o operation above 75% of RATED THERMAL KOWER at the
o begwniing of sach cycle and

2 Atleast once per 31 EHachve Full Mower Days

el i " |
——spacified wthe COLR-
l hio- ioh ; )

b Cakaiate the Se margi o the Mmaximum- alowablo-des + a6
e olows.

FAHRY( X,
--——WW‘»—-———————%

FAHR( X, i

WOLF CREEK - UNIT 1 3/4 2-10 Amendment No. -84
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ADMINISTRATIVE CONTROLS

CORE OPERATING LIMITS REPORT (COLR)

6.9.1.9 Core operating limits shall be established and documented in the CORE
OPERATING LIMITS REPORT (COLR) before each reload cycle or any remaining
part of a reload cycie, for the following

1. Specification 3.1.1.3. Moderator Temperature Coefficient (MTC) EOL
limits

2. Specification 3.1.3.5. Shutdown Rod Insertion Limit

3. Specification 3.1.3.6: Control Rod Insertion Limits
pe

4  Specification 3.2.1: Axial Flux Difference (AFD)

5 Specification 3.2.2. Heat Flux Hot Channel Factor - F ,(X-¥:2) |

6. Specification 32.3: Nuclear Enthalpy Rise Hot Channel Factor - .
Y F % F) |

s s

7. Specification 3.9.1.b: Refueling Baron Concentration

The analytical methods used to determine the core operating limits shall be
those previously reviewed and approved by the NRC, specifically those
described in the following documents

a. NRC Safety Evaluation Report dated October 29, 1992, for the "Core
Thermal Hydraulic Analysis Methodology for the Wolf Creek Generating
Station" (ET-90-0140, ET 92-0103)

(Methodology for Specification 3.2.3 - Nuclear Enthalpy Rise Hot
Channel Factor - F,, E %Y%)

b. NRC Safety Evaluation Report dated January 17, 1989, for the
“Acceptance for Referencing of Licensing Topical Report
WCAP-11387, Revised Thermal Design Procedure.”

{(Methodology for Specification 3.2.3 - Nuclear Enthalpy Rise Hot
Channel Factor - F), .

cb. NRC Safety Evaluation Report dated September 30, 1893 (upen-issuance) for the "Transient
Analysis Methodology for the Wolf Creek Generating Station" (ET-91-
0026, ET 92-0142, WM 83-0010, WM 93-0028)

(Methodology for Specification 3.1.1.3 - Moderator Temperature
Coefficient [MTC])
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S pacHicaticn -3¢ -
MMJOW
© Nuciear Enthalpy ee Ho channeibactor - b XY Specification
3815 - Refuel g 1 re on-Concentration)
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ADMINISTRATIVE CONTROLS
CORE OPERATING LIMITS REPORT (COLR) (Continued)

d. NRC Safety Evaluation Report dated November 26, 1993,
“Acceptance for Referencing of Revised Version of Licensing
Topical Report WCAP-10216-P-A, Relaxation of Constant
Axial Offset Control - Fo Surveillance Technical Specification”
(TAC No. M8B206).

(Methodology for Specification 3.2.2 - Heat Flux Hot Channe!

Factor - Fo(Z): Specification 3.1.1.3 - Moderator Temperature
Coefficient (MTC): Specification 3.1.3.5 - Shutdown Rod Insertion
Limit: Specification 3.1.3.6 - Control Rod Insertion Limits:
Specification 3.2.1 - Axial Flux Difference: Specification 3.2.3 Nuclear

Enthalpy Rise Hot Channel Factor - I"\:f : Specification 3.9.1.b -
Refueling Boron Concentration).

ed. NRC Safety Evaluation Report dated March 10, 1993, for the "Reload
Safety Evaluation Methodology for the Wolf Creek Generating Station”
(ET 92-0032, ET 93-0017)

(Methodology for Specification 3.1.3.6 - Control Rod Insertion
Limits, Specification 3.2.1 - Axial Flux Difference)

NRC Safety Evaluation Report dated March 30, 1983, for the "Revision
to Technical Specification for Cycle 7" (NA 92-0073, NA 93-0013, NA
93-0054)

(Methodology for Specification 3.2 3 - Nuciear Enthalpy Rise Hot
Channel Factor - F, F _/%¥), [Use of WRB-2 Correlation with VIPRE-01
Code])

NRC Safety Evaluation Report dated November 13, 1886, for "The 1981
Version of the Westinghouse ECCS Evaluation Model Using the BASH
Code" (WCAP-10266-P-A, Rev. 2)

(Methodology for Specification 3.2 2 - Heat Fiux Hot Channel
Facw: - F (X¥%Z)

. NRC Safety Evaluation Report dated May 17, 1988, “Acceptance for
Referencing of Westinghouse Topicai report WCAP-11596 -
Qualification of the ®hoenix-P/ANC Nuclear Design System for
Pressurized Water Reactor Cores.”

(Methodology for Specification 3.2.2 - Heat Flux Hot Channel
Factor - F (Z): Specification 3.1.1.3 - Moderator Temperature

Coefficient (MTC): Specification 3.1.2.5 - Shutdown Rod Insertion
Limit: Specification 3.1.3.6 - Control Rod Insertion Limits:
Specification 3.2.1 - Axial Flux Difference: Specification 3.2.3 Nuciear

Enthalpy Rise Hot Channel Factor - / : Specification 3.9.1.b -
Refueling Boron Concentration).
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i) NRC Safety Evaluation Report dated June 23, 1986, “Acceptance
for Referencing of Topical Report WCAP 10965-P and WCAP
10866-NP-ANC: A Westinghouse Advanced Nodal Computer Code.”

(Methodology for Specification 3.2.2 - Heat Flux Hot Channel

Factor - F(Z): Specification 3.1.1.3 - Moderator Temperature
Coefficient (MTC): Specification 2.1.3.5 - Shutdown Rod Insertion
Limit: Specification 3.1.3.6 - Control Rod insertion Limits:
Specification 3.2.1 - Axial Flux Difference: Specification 3.2.3 Nuclear

Enthalpy Rise Hot Channel Factor - /), : Specifica® on 2.9.1.b -
Refueling Boron Concentration).

The core operating limits shall be determined sc that a | applicable
limits (e.g., fuel thermal-hydraulic limits, core thermal-hydraulic \.mits,
ECCS limits, nuclear limits such as shutdown margin, and transien: and
accident analysis limits) of the safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions or
supplements thereto, shall be provided upon issuance, for each reload cycle,
to the NRC Document Control Desk with copies to the Regional Administrator and
Resident Inspector.

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

£.10 RECORD RETENTION

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

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

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

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

WOLF CREEK - UNIT 1 6-21a Amendment No. 64
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4.2 POWER DISTRIBUTION LIMITS
BASES

The specifications of this section provide assurance of fuel integrity
during Condition | (Morn.al Operation) and I! (Incidents of Moderate Frequency)
events by (a) ma’ it~ iing the minimum DNBR in the core greater than or equal
to the DNBR de~.gn 'imit specified in the CORE OPERATING LIMITS REPORT (COLR)
during normal operation and in short-term transients, and (b) limiting the
fission gas reiease, fue! peiiet temperature, and cladding mechanical proper-
ties to within assumed design criteria. In addition, limiting the peak linear
power density during Condition | events provides assurance that the initial
conditions assumed for the LOCA analyses are met and the ECCS acceptance
criteria limit of 2200°F is not exceeded.

The definitions of certain hot channel and peaking factors as used in
these specifications are as follows:

Fo(%¥2Z) Heat Flux Hot Channel Factor, is defined as the local heat
flux on the surface of a fuel rod at core elevation Z divided
by the average fuel rod heat flux, akowingfor-manufacturing

toterances-on-fue-peteta-and-rode—at 368arRbly (X ¥,

E 00 F, A’,”, Nuciear Enthalpy Rise Hot Channel Factor, is defined as the

ratio of the integral of linear power along the rod with the
highest integrated power to the average rod power.-at-assembly
—-H6¥y

3421 AXIAL FLUX DIFFERENCE

The limits on AXIAL FLUX DIFFERENCE (AFD) assure that the F ,(%:¥.Z) and

F %% F), limits are not exceeded during either normal operation or in the

event of xenon redistribution following power changes. The AFD limits have
been adjusted for measurement uncertainty.

Provisions for monitoring the AFD on an automatic basis are derived from
the plant process computer through the AFD Monitor Alarm. The computer deter-
mines the 1-minute average of each of the OPERABLE excore detector outputs and
provides an alarm message immediately if the AFD for at least 2 of 4 or 2 of 3
OPERABLE excore channels are outside the AFD limits and the THERMAL POWER is
greater than £0% of RATED THERMAL POWER.

3/4.2.2 and 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR AND NI .CLEAR ENTHALPY RISE HOT
CHANNEL FACTOR

The limits on heat flux hot channe! factor and nuclear e ithalpy rise hot
channel factor ensure that: (1) the design limits on peak local Jower density
and minimum DNBR are not exceeded, and (2) in the event of a LOCA the peak
fuel clad temperature will not exceed the 2200°F ECCS ac.eptance criteria
limit

WOLF CREEK - UNIT 1 B 3/4 2-1 Amrndment No. 4 64
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POWER DISTRIBUTION LIMITS
BASES

¥4.2.2 and 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR AND NUCLEAR ENTHALPY RISE
HOT CHANNEL FACTOR (Continued)

Each of these is measurable but will normally only be determined
periodically as specified in Specifications 4.2.2 and 42 3. This periodic
surveillance is sufficient to insure that the limits are maintained provided:

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

b. Conirol rod groups are sequenced with overlapping groups as
described in Specification 3.1.3.6,

c. The contiol rod insertion limits of Specification 3.1.3.6 are
maintained, and

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

F oty ), will be maintained within its limits provided Conditions a.
through d. above are maintaiied. The limits on the nuclear enthalpy rise hot
channel factor, ¥ %3 ), are specified in the COLR.-as-Maximum-Allowable

Radial Faah Rabo Linue oblaned by dviding the Mamuwm Alowable Leak
f”‘l WAR) “”"'Ih"’ “"I I.'“Rl 'I'“I .Fl‘ Iml.ﬂ‘”l'"lhl"’ .l‘“iu"'“ G;I’II') Egy '1;'“'""“':" the

e el the-ONBR-calouialed-with-the-desi
b ARX Y} valus specified i the COLR and a lmiing reference axial powar
shaps

FoMx¥.2) andFamRMx.xy F,) are measured periodically to provide assurance
that they remain within their imits. A peaking margin calculation is

performed, when necessary, to provide the basis for reducing THERMAL POWER;
or for reducing the width of the AFD limits. -and-forreducing-the-{4(Al)-imite

of the OTAT trip-setpoints- The hot channel factor FJ’ (Z) is measured periodically and increased by a cycle
and height dependent factor, W(Z), to provide assurance that the

fimit of F'{, (Z) is met. W(Z) accounts for the effects of normal operation transients

and is determined from expectad power control maneuvers over the full range of

burnup conditions in the core. The W(Z) functions are specified in the Core
Operating Limits Report.

POWER TILT RATIQ
The QUADRANT POWER TILT RATIO limit assures that the radial power
distribution satisfies the design values used in the power capability
analysis. Radial power distribution measurements are made during STARTUP
testing and periodically during power operation.

The limit of 1.02, at which corrective ACTION is required, provides DNB
and linear heat generation rate protection with x-y plane power tilts. A
limit of 1.02 was selected to provide an allowance for the uncertainty
assoclated with the indicated power tilt.

WOLF CREEK - UNIT 1 B 3/4 2-2 Amendment No. 464, 64
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POWER DISTRIBUTION LIMITS
3422 HEAT FLUX HOT CHANNEL FACTOR - F(Z)
LIMITING CONDlTlN F OPERATION

322 Fp(Z) shall be limited by the following relationsnips:

[FRTP
Fo (Z) < —Br [K(Z)] forP > 05, and

k"]

F, (Z) < [K(Z)) forP<05

Where

g = the F(y (Z) Limit at RATED THERMAL POWER (R7P),
as specified in the CORE OPERATING LIMITS REPORT

(COLR),
THERMAL POWER

P = -
RATED THERMAL POWER

K(Z) = the normalized F(Z) limit as a function of
core height, as specified in the COLR.

APPLICABILITY: MODE 1.
ACTION:
With F (2) exceeding its fimit

a. Reduce THERMAL POWER at least 1% for each 1% " )(Z) exceeds the limit

within 15 minutes and similarly reduce the Power Range Neutron

Flux-High Trip Setpoints within the next8 hours; POWER OPERATION may
proceed for up to a total of 72 hours. subsequent POWER OPERATION
may proceed provided the Overpower AT Trip Setpoints have been reduced

at least 1% for each 1% Fo (2) exceeds the limit; and

WOLF CREEK - UNIT 1 3/4 2-4 Amendment No 61




Attachment V to ET 95-0051
Page 3 of 13

POWER DISTRIBUTION LIMITS
3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR - Fq(Z)
LIMITING CONGITION FOR OPERATION (Continued)

b Identify and correct the cause of the out-of-limit condition prior
to increasing THERMAL POWER above the reduced limit required by
ACTION a., above; THERMAL POWER may then be increased provided
F@(Z) is demonstrated through incore mapping to be within its

lirmit.

WOLF CREEK - UNIT 1 3/4 2-5 Amendment No. 64



Attachment V to ET 95-0051
Page 4 of 13

POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4221 The provisiors of Specification 4.0 4 are not applicable.
4222 Fol2) shall be evaluated to determine if Fo(Z) is within its limit by:

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

Increasing the measured Fqo(Z) component of the power

distribution map by 3% to account for manufacturing tolerances and further
increasing the value by 5% to account for measurement uncertainties. Verify
that the requirements of Specification 3.2.2 are satisfied.

Satisfying the following relationship:
(5" 1K(2))
FZ) < >05
[PIIW(Z)]
[F3" NK(2)]
FMZ) <

O [05)[W(2))

where Fo™(2) is the measured Fo(Z) increased by the allowances for
manufacturing tolerances and measurement uncertainty and W(Z) is
the cycle dependent function that accounts for power distribution
transients encountered during normal operation. This function is
provided in the COLR.

Measuring Fo¥(Z) according to the following schedule:

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

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

With measurements indicating
M
maximum F ¢ (2)
over z K(Z)

has increased since the previous determination of Fo"(2), either of the foliowing
actions shall be taken:

1. Fo"(2) shall be increased over that specified in 4.2.2.2.¢
by an appropriate factor specified in the COLR, or

*During power escalation at the beginning of each cycle, THERMAL POWER may be
increased until a power level for extended oneration has been achieved after which a
power distribution map may be obtained.

WOLF CREEK - UNIT 1 3/42-8 Amendment No. 84
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS =Contmuod=

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

maximum (FJ,(Z)) is not increasing.
over z K(Z) )

f. With the relationships specified in 4.2.2.2.c above not being satisfied:
1. Calculate the percent Fo"(Z) exceeds its limit by the following expression:

: FY(Z)y X W(Z
| | maximum | Fo'(Z) @ X 100 forP 2 05
over Z ol
X K@)
r ‘
. FA! z x WZ
| | maximum o (Z) (£) -1 4 X 100 forP < 05
over Z 5
= X K(2)
0.5 34 )

2. Either one of the following actions shall be taken:

a Within 2 hours, control the AFD to within new AFD limits which are
determined by tightening both the negative and positive AFD limits of
Specification 3.2.1 by 1% AFD for each percent F*(Z) exceeds its
limit and declare the AFD monitor alarm inoperable until the AFD
alarm setpoints are changed to the modified limits, or

b. Comply with the requirements of Specification 2.2.2 for Fg(2)
exceeding its limit by the percent calculated above.

g. The limits in Specification 42.2.2.¢c, 4222 e and 4.2.2.2 f are not applicable in the
following core plane regions as measured in percent of core height
from the bottom of the fuel:
1. Lower core region from 0 to 15%, inclusive,

2. Upper core region from 85 to 100%, inclusive.
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POWER DISTRIBUTION LIMITS

3/4.2.3 NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR - F
AH

LIMITING CONDITION FOR OPERATION __

323F Y, shall be limited by the following relationship:
Fhy <FAY 1.0+PF (1.0-P))

where,
2 The F )y limit at RATED THERMAL POWER (RTP) specified
in the Core Operating Limits Report (COLR).
PPy = the power factor multiplier for F &, specified in the COLR,
4 THERMAL POWER

RATED THERMAL POWER
Fly = Measured values of FJj, obtained by using the movable incore detectors to
obtain a power distribution map. The measured values of F,',"H shall be used since

an uncertainty of 4% for incore measurement of Fli, has been included in the
above limit.

APPLICABILITY. MODE 1
ACTION:
With Fl, exceeding its limit:
a. Within 4 hours, either
1. Restore Flj; to within the above limit, or

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

b Within 72 hours of initially being outside the above limit. verify through incore
fux mapping that F.}, has been restored to within the above limit, or reduce

THERMAL POWER to less than 5% of RATED THERMAL POWER within the
the next 6 hours.

c identify and correct the cause of the out-of-limit condition prior to increasing
THERMAL POWER above the reduced limit required by Actions a. or b., above;
subsequent POWER OPERATION may proceed provided that F \, is

demonstrated through in-core flux mapping to be within its limit at a nominal

50% of RATED THERMAL POWER prior to exceeding this THERMAL POWER, at

a nominal 75% of RATED THERMAL POWER prior to exceeding this THERMAL
POWER and within 24 hours after attaining 95% or greater RATED THERMAL POWER.
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POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION

SURVEILLANCE REQUIREMENTS

4231 F. shall be determined to be within its limit by using the movable

incore detectors {0 obtain a power distribution map

Prior to operation above 75% of RATED THERMAL POWER
after each fuel loading, and

At least once per 31 Effective Full Power Days, and

The provisions of Specification of 4.0 4 are not applicable
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ADMINISTRATIVE CONTROLS

CORE OPERATING LIMITS REPORT (COLR)

6.9.1.8 Core operating limits shall b e established and documented in the CORE
OPERATING LIMITS REPORT (COLR) before each reload cycle or any remaining
part of a reload cycle, for the following:

1.

o s o N

Specification 3.1.1.3. Moderator Temperature Coefficient (MTC) EOL
limits

Specification 3.1.3 5 Shutdown Rod Insertion Lirnit
Specification 3.1.3.6: Control Rod Insertion Limits
Specification 321 Axial Flux Difference (AFD)
Specification 3.22. Heat Flux Hot Channel Factor - F(Z)

Specification 3.2.3: Nuclear Enthalpy Rise Hot Channel Factor -
Fa

Specification 3.9.1.b: Refueling Boron Concentration

The analytical methods used 1o determine the core operating limits shall be
those previcusly reviewed and approved by the NRC, specificaily those
described in the following documents.

NRC Safety Evaluation Report dated October 29, 1992, for the "Core
Thermal Hydraulic Analysis Methodology for the Wolf Creek Generating
Station" (ET-80-0140, ET 92-0103)

(Methodology for Specification 3.2.3 - Nuclear Enthalpy Rise Hot
Channel Factor - £},

NRC Safety Evaluation Report dated January 17, 1989, for the
“Acceptance for Referencing of Licensing Topical Report
WCAP-11397, Revised Thermai Design Procedure.”

(Metheodology for Specification 3.2.3 - Nuclear Enthalpv Rise Hot
Channel Factor - F), .

NRC Safety Evaluation Report dated September 30, 19983, for the “Transient
Analysis Methodology for the Wolf Creek Generating Station" (ET-91-
0026, ET 92-0142, WM 93-0010, WM 93-0028)

(Methodology for Specification 3.1.1.3 - Moderator Temperature
Coefficient [MTC])
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ADMINISTRATIVE CONTROLS T EE S
CORE OPERATING LIMITS REPORT (COLR) (Continued)

d. NRC Safety Evaluation Report dated November 26, 1993,
“Acceptance for Referencing of Revised Version of Licensing
Topical Report WCAP-10216-P-A, Relaxation of Constant
Axial Offset Control - Fo Surveillance Technical Specification”
(TAC No. M882086).

(Methodology for Specification 3.2.2 - Heat Flux Hot Channel

Factor - Fo(2): Specification 3.1.1 3 - Moderator Temperature
Coefficient (MTC): Specification 3.1.3.5 - Shutdown Rod insertion
Limit: Specification 3.1.3.6 - Control Rod Insertion Limits:
Specification 3.2.1 - Axial Flux Difference: Specification 3.2.3 Nuclear

Enthalpy Rise Hot Channel Factor - F ), - Specification 3.9.1.b -
Refueling Boron Concentration).

e. NRC Safety Evaluation Report dated March 10, 1993, for the "Reload
Safety Evaluation Methodology for the Wolf Creek Generating Station”
(ET 92-0032, ET 93-0017)

(Methodology for Specification 3.1 3.6 - Control Rod insertion
Limits; Specification 3.2.1 - Axial Flux Difference)

f. NRC Safety Evaluation Report dated March 30, 1993, for the "Revision
to Technical Specification for Cycle 7" (NA 92-0073, NA 83-0013, NA
93-0054)

{Methodology for Specification 3.2.3 - Nuciear Enthalpy Rise Hot
Channel Factor - F), , [Use of WRB-2 Correlation with VIPRE-01
Code))

g NRC Safety Evaluation Report dated November 13, 1986, for "The 1981
Version of the Westinghouse ECCS Evaluation Mode! Using the BASH
Code" (WCAP-10266-P-A, Rev. 2)

(Methodology for Specification 3.2.2 - Heat Flux Hot Channel
Factor - F(Z)

h. NRC Safety Evaluation Report dated May 17, 1988, "Acceptance for
Referencing of Westinghouse Topical report WCAP-11596 -
Qualification of the Phoeniix-P/ANC Nuclear Desigr System for
Pressurized Water Reactor Cores.”

(Methodology for Specification 3.2.2 - Heat Flux Hot Channel

Factor - F(Z): Specification 3.1.1.3 - Moderator Temperature
Coefficient (MTC): Specification 3.1.3.5 - Shutdown Rod Insertion
Limit: Specification 3.1.3.6 - Control Rod Insertion Limits:
Specification 3.2.1 - Axial Flux Difference: Specification 3.2 3 Nuclear
Enthalpy Rise Hot Channel Factor - F,), : Specification 3.9.1.b -
Refueling Beron Concentration).
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ADMINISTRATIVE CONTROLS

— S

CORE OPERATING LIMITS REPORT (COLR) (Continued)

i) NRC Safety Evaluation Report dated June 23, 1686, "Acceptance
for Referencing of Topical Report WCAP 10865-P and WCAP
10966-NP-ANC: A Westinghouse Advanced Nodal Computer Code.”

(Methodalogy for Specification 3.2.2 - Heat Flux Hot Channel

Factor - F(Z): Specification 3.1.1.3 - Moderator Temperature
Coefficient (MTC): Specification 3.1.3.5 - Shutdown Rod Insertion
Limit: Specification 3.1.3.5 - Control Rod Insertion Limits
Specification 3.2 1 - Axial Flux Difference: Specification 3 2.3 Nuclear

Enthaipy Rise Hot Channel Factor /\, Specification 3.91.b -
Refueiing Boron Concentration)

The core operating limits shall be determined so that all applicable
limits (e.g , fuel thermal-hydraulic fimits, core thermai-hydraulic limits
ECCS limits, nuclear limits such as shutdown margin, and transient and
accident analysis limits) of the safety analysis are met

The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions or
supplements theretc, shaill be provided upon issuance, for each reload cycle
to the NRC Document Control Desk with copies to the Regional Administrator and
Resident Inspector

5.9.2 Special reports shall be submitted to the Regional Administrator of the
NR

SPECIAL REPORTS
(S
C

Regional Office within the time pericd specified for each report

6.10 RECORD RETENTION

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

6.10.1 The following records shall br; retained for at least 5 years

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

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

All REPORTABLE EVENTS

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

Records of changes made to the procedures required by Specification
681

Records of radicactive shipments

Records of sealed source and fission detector leak tests and
resuits, and

Records of annual physical inventory of all sealed source material
of record
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4.2 POWER DISTRIBUTION LIMITS

BASES

The specifications of this section provide assurance of fuel integrity
during Condition | (Normal Operation) and Il (Incidents of Moderate Frequency)
avents by (a) maintaining the minimum DNBR in the core greater than or equal
to the DNBR design limit specified in the CORE OPERATING LIMITS REPORT (COLR)
during normal operation and in short-term transients, and (b) limiting the
fission gas release, fuel pellet temperature, and cladding mechanical proper-
ties to within assumed design criteria. In addition, limiting the peak linear
power density during Condition | events provides assurance that the initial
conditions assumed for the LOCA analyses are met and the ECCS acceptance
criteria limit of 2200°F is not exceeded

The definitions of certain hot channel and peaking factors as used in
these specifications are as follows

F.(Z) Heat Fiux Hot Channel Factor, is defined as the local heat

Q
flux on the surface of a fuel rod at core eievation Z divided
by the average fuel rod heat flux,

Nuclear Enthalpy Rise Hot Channe! Factor, is defined as the

ratio of the integral of linear power along the rod with the
highest integrated power to the average rod power

N
\H

3421 AXIAL ELUX DIFFERENCE

The limits on AXIAL FLUX DIFFERENCE (AFD) assure that the F (Z) and

F limits are not exceeded during either normal operation or in the

event of xenon redistribution following power changes. The AFD limits have
been adjusted for measurement uncertainty

Provisions for monitoring the AFD on an automatic basis are derived from
the plant process computer through the AFD Monitor Alarm. The computer deter-
mines the 1-minute average of each of the OPERABLE excore detector outputs and
provides an alarm message immediately if the AFD for at least 2 of 4 or 2 of 3
OPERABLE excore channels are outside the AFD limits and the THERMAL POWER is
greater than 50% of RATED THERMAL POWER

3/4.2.2 and 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR AND NUCLEAR ENTHALPY RISE HOT
CHANNEL FACTOR

The limits on heat flux hot channel factor and nuclear enthalpy rise hot
channel factor ensure that: (1) the design limits on peak local power density
and minimum DNBR are not exceeded, and (2) in the event of a LOCA the peak
fuei clad temperature will not exceed the 2200°F ECCS acceptance criteria
limit
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POWER DISTRIBUTION LIMITS
BASES

¥4.2.3 HEAT FLUX HOT CHANNEL FACTOR AND NUCLEAR ENTHALPY RISE

34.22and
HOT CHANNEL FACTOR (Continued)

Each of these is measurable but will normally only be determined
periodically as specified in Specifications 4 2.2 and 4.2 3. This periodic
surveillance is sufficient to insure that the limits are maintained provided:

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

b. Control rod groups are sequencad with overlapping groups as
described in Specification 3.1.3.8,

¢. The control rod insertion limits of Specification 3.1.3.6 are
maintained, and

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

F ., will be maintained within its limits provided Conditions a.
through d. above are maintained. The limits on the nuclear enthalpy rise hot
channel factor, F,) , are specified in the COLR

F4(Z) and F_ s are measured periodically to provide assurance
that they remain within their limits. A peaking margin calculation is
performed, when necessary, to provide the basis for reducing THERMAL POWER
or for reducing the width of the AFD limits. The hot channel factor FQM (Z) is measured periodically and

increased by a cycle and height dependent factor, W(Z), to provide assurance that the
fimit of F,(Z) is met. W(Z) accounts for the effects of normal opeiation transients

and is determined from expected power control maneuvers over the full range of
burnup conditions in the core. The W(Z) functions are specified in the Core
Operating Limits Report.

34.2.4 QUADRANT POWER TILT RATIO

The QUADRANT POWER TILT RATIO limit assures that the radial power
distribution satisfies the design values used in the power capability
analysis. Radia' ower distribution measurements are made durina STARTUP
te ting and periodically Guring nower operation.

The limit of 1.02, at which corrective ACTION is required, provides DNB
and linear heat generation rate protection with x-y piane power tilts. A
limit of 1.02 was selected to provide an allowance for the uncertainty
associated with the indicated power tilt.
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