Attachment 1

Proposed Modifications to the Power
Distribution Limits Sections of the
McGuire 1 Technical Spe:ifications for
Base Load Operation
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3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.1 AXIAL FLUX DIFFERENCE (UNIT 1)

LIMITING CONDITION FOR OPERATION

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained withine
the allowed operational space defined by Figure 3.2-14 FoR RAOC optramen, on

APPLICABILITY: MODE 1 above 50% of RATED THERMAL POWERX.

M-IQ—N-' FoR RAOC OPERATIon
a. YWith the indicated AFD outside of the Figure 3.2-1 limits,
1. Either restore the indicated AFD to within the Figure 3.2-1
limits within 15 minutes, or

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 30 minutes and reduce the Power Range Neutron Flux -
High Trip setpoints to less than or equal to 55% of RATED

THERMAL POWER within the next 4 hours.
b. (FSterp)

e V. THERMAL POWER shall not be increased above 50% of RATED THERMAL
POWER unless the indicated AFD is within the Figure 3.2-1 limits.

SURVEILLANCE REQUIREMENTS

4.2.1.1 The indicated AFD shall be determined to be within its limits during
POWER OPERATION above 50% of RATED THERMAL POWER by:

a. Monitoring the indicated AFD for each OPERABLE excore channel:

1. At least once per 7 days when the AFD Monitor Alarm is OPERABLE,
and

2. At least once per hour for the first 24 hours after restoring
the AFD Monitoring Alarm to OPERABLE status.

b.  Monitoring and logging the indicated AFD for each OPERABLE excore
channel at least once per hour for the first 24 hours and at least
once per 30 minutes thereafter, when the AFD Monitor Alarm is
inoperable. The logged values of the indicated AFD shali be assumed
to exist during the interval preceding each logging.

4.2.1.2 The indicated AFD shal)l be considered outside of its limits when at
least two OPERABLE excore channels are indicating the AFD to be outside the
limits.

$.2.1.3 ;
V.z.o-v}
*See Special Test Exception 3.10.2.
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INSERT A

b. For Base Load operation above APLND'. with the indicated AXIAL FLUX

DIFFERENCE outside of the applicable target band about the target flux
difference:

1.. Either restore the indicated AFD to within the target band limits
within 15 minutes, or

2. Reduce THERMAL POWER to less than APLNC of RATED THERMAL POWER
and discontinue Base Load operation within 30 minutes.

INSERT B

4.2.1.3 When in Base Load operation, the target axial flux difference of each
OPERABLE excore channel shall be determined by measurement at least once per
92 Effective Full Power Days. The provisions of Specification 4.0.4 are not
applicable.

4.2.1.4 When in Base Load operation, the target flux difference shall be
updated at least once per 31 Effective Full Power Days by either determining
the target flux difference pursuant to 4.2.1.3 above or by linear
interpolation between the most recently measured value and 0 percent at the
end of cycle life. The provisions of Specification 4.0.4 are not applicable,
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AXIAL FLUX DIFFERENCE LIMITS AS A FUNCTION OF RATED THERMAL POWER (UNIT 1)
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POWER DISTRIBUTION LIMITS

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR - Fagzz -T,

LIMITING CONDITION FOR OPERATION

3.2.2 FQ(Z) shall be limited by the following relationships:
OB 232 1oy tor b s 0.5 unit 2
Fo@ < BT 12y for 2> 0.5 (unit 1y
Fo@ < 53 (k)] for p < 0.5 (unit 29

[2.15]
FQ(Z) £ 755 [K(2)] for p

A

0.5 (unit 1)

_ THERMAL POWER
Where: P = RATED THERVAL WER °

and K(Z) is the function obtained from Figure 3.2-2 for a given
core height location.

APPLICABILITY: MODE 1. )
ACTION:

With FQ(Z) exceeding its limit:

a. Reduce THERMAL POWER at least 1% for each 1% F (Z) exceeds the limit
within 15 minutes and similarly reduce the Powgr Range Neutron
Flux=High Trip Setpoints within the next 4 hours; POWER OPERATION
may proceed for up to a total of 72 hours; subsequent POWER
OPERATION may proceed provided the Overpower Delta T Trip Setpoints
(value of K,) have been reduced at least 1% (in AT span) for each
1% FQ(Z) exceeds the limit; and

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 (2)
is demonstrated through incore mapping to be within its limit, Q

2

McGUIRE - UNITS 1 and 2 3/4 2-6 Amendment No. 32 (Unit 1)
Amendment No.13 (Unit 2)
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (UNIT 1)

4.2.2.1 The provisions of Specification 4.0.4 are
FOR RAOC optrarion,

4.2.2.2 'FQ(z) shall be evaluated to determine if F

not applicable.

Q(z) is 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. Incriasing the measured Fq(z) comporient of the power distribution

map by 3% to account for manufacturing tclerances and further

increasing the value by 5% to account for measurement uncertainties.

€. Satisfying the following relationship:
M 2.15 x K(z)
FQ (z) S n w(z) for P > 0.5

Fo () « Z XKD qor p ¢ g5

where Fg(z) is the measured FQ(z) increased by the allowances for
manufacturing tolerances and measurement uncertainty, 2.15 is the F

limit, K(z) is given in Figure 3.2-2, P i
and W(z) is the cycle dependent function

distribution transients encountered durin
function is given in the Peaking Factor L
Specification 6.9.1.9.

d. Measuring FQM(z} according to the followi

1. Upon achieving equilibrium conditions after exceeding by
10% or more of RATED THERMAL POWER, the THERMAL POWER at

which FQ(z) was last determined,* or

s the relative THERMAL POWER,

that accounts for power

g normal operati

on.

imit Report as per

ng schedule:

This

2. At least once per 3] Effective Full Power Days, whichever

occurs first.

*During power escalation at the beginning of each ¢
be increased until a power level for extended oper
and a power distribution map obtained.

McGUIRE - UNITS 1 and 2 3/4 2-7
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. POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (UNIT 1) (Continued)

e. With measurements indicating

maximum eM (z)

over 2z K(z)
has increased since the previous determination of FQ"(z) either of
the following actions shall be taken:

1) '?Q"(z) shall be increased by 2% over that specified in Specifi-
cation 4.2.2.2¢. or

e F

M(z) shall be measured at least once per 7 Effect ve Full
Pgwer Days until two successive maps indicate that

over 2z

max imum (FM (zi) is not increasing.
Kizs

f.  Witi ihe relationships specified in Specification 4.2.2.2¢c. above
not being satisfied:

1) Calculate the percent Fq(z) exceeds its limit by tha following

expression:
maximum M
Fq (2) x "’(Z)] =1} x 100 for P > 9.5
‘u-ﬁ-- x K(z
M

(haximum

)-1 x 100 for P < .5

o~
2) -G#%horfof the following actions shall be taken:

a)

b)

<)

Within 15 minutes, control the AFD to within new AFD
1imits which are determined by reducing the AFD limits of
3.2-1 by 1% AFD for each percent F,(z) exceeds its limits

as determined in Specification 4.2.2.2f.1). Within
8 hours, reset the AFD alarm setpoints to these modified
limits, or

Comply with the requirements of Specification 3.2.2 for
FQ(z) exceeding its limit by the percent calculated above,on
VERIFy THAT TME REQUIREMENTS oF SPEcipiIcATION Y4.2,).3 For BAse
LOAD CPERATION ARE SATISEILD Ane EnTER BASE LOAL oPératiom,

Amendment No. (Unit 2)
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (UNIT

1) (Continued)

g. The limits specified in Specifications 4.2.2.2c, 4.2.2.2¢., and
4.2.2.2f. above are not applicable in the following core plane

regions:

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

\ maa o,

1.2.2. XS when Fo(2) is measured
of SpecificatioR

distribution map and increased b
and further increased by 5% to a

Y213
\ Y4.2,2. 9}

McGUIRE = UNITS 1 and 2

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

for reasons other than meeting the requirements

4.2.2.2 an overall measured FQ(z) shall be obtained from a power

y 3% to account for manufacturing tolerances
ccount for measurement uncertainty,

3/4 2-9 Amendment No. §Unit 1)
Amendment No. Unit 2)
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4.2.2.3 Base Load operation 1s permitted at powers above APLND'1f the
following conditions are satisfied:

&. Prior to entering Base Load operation, maintain THERMAL POWER above:
ap ND and-less than or equal to that allowed by Specification

4.2.2.2 for at least the previous 24 hours. Maintain Base Load operation

surveillance (AFD within + 3% of target flux difference) during this
time period. Base Load operation 1s then permitted providing THERMAL

POWER 1s maintained between APLND and APLBL or between APLND and
1C0% (whichever 15 most limiting) and Fb survefllance 1s matntained:

pursuant to Specification 4.2.2.4, APLBL is defined as:

BL minimum- 22.152 x K(Z) 3
APL - [ x 100%
over Z Q(z) X N(Z)BL

where: Fg(z) 1s the measured FQ(z) increesed by the e1lowances for

manufacturing tolerances and mnasurnment~uncerta1nny. The Fp Timiy

s 2.15. K(z) 1s given in Figure 3.2-2%. W(2)p, 1s the cycle

dependent function that accounts. for limited power distribution

transients encountered during base load cperation. The function

is given in the.Peaking Factor Limit Report as per Specification 6.9.1,9
b. During Base Load operation, 1f the THERMAL POWER 15 decreased be}ow.

D
APL™ then the. conditions of 4.2.2.3.2a shaln be satisfied before
re-entering Base Load operation,

6.2.2.4 During Base Load Operatfon FQ(Z) shall be eveluated to determine 1f
FQ(Z) s within 1ts Vimft by:

a. Using the movable incore detectors to obtain a power distribution map
8t any THERMAL POWER above APLND. '

b. Increasing the measured FO(Z) component of the power distritution
map. by 3% to account for manufacturing tolerances end further
Increasing the value by 5% to account for measurement uncertainties,




INSERT € (Pace « ok3)

mm—

c. Satisfying the following relationship:

ND
F() < Hﬁ{-‘—m P> APL

where: F"'(z) s the measured Fy(2), The Fq lmit is 2,15,

K(Z) ts given 1n Figure 3. 2-2/ Pis the relative THERMAL POWER, '
w(z),L s the cycle dependent function that accounts for 1imited power
distribution transfents encountered during normal operatfon, This
function is given 1n the Peaking Factor Limit Report as per
Specificatfon 6.9.1.9.

d. Measuring Fg(Z) in conjunction with target flux difference .

determination according to the following schedule: _ "

1. Prior to entering BASE LOAD operation after satisfying .
Section 4.2.2.3 unless a full core flux map has been taken in the
previous 31 EFPD with the relative thermal power having been
maintained above APLNo for' the 24 hours prior to mapping, and

2, At least once per 31 effective full power days.

e, With measurements indicating

)

maximum [ il

over 1 K(Z)
has increased since the previous determination F"(Z) efther of ‘
the following actions shall ba taken:

1. Fg(Z) shall be increased by 2 percent over that specified 1n
4.2.2.4.¢, Or



f.

INSERT € (rAcE 3 of 3)

2. Fg(Z) shall be measured at least once per 7 EFPD unt!) .
2 successive maps indicate that

)

maxfmum [ 1s not increasing.

over
z
With the relatfonship specified in 4.2.2.4.c above not being
satisfied, efther of the following actions shall be taken:

1. Place the core in an equilbrium condition where the 1imit 1n
4.2,2.2.c 1s satisfied and remeasure FS(Z). or

2. Comply with the requirements of Specification 3.2.2 for
Fb(l) exceeding fts Jimit by the percent calculated with
one of the following expressions:

FR(Z) x W(Z)
[(max. over z of [ zg_-g.——ﬂﬁ )=1] «x 100 for P 2 APLND
x K(2)

F(z)

x W(z)
[{max. over z of [xgjl., XQ) 3)-1] %100 for 0.5 < Pe ap M0

The Timits specified in 4.2.2.4.c, 4.2,2.4.e, and 4,2.2.4.f above
are not applicable in the following core plan regions:

1. Lower core region 0 to 15 percent,inclusive.

2. Upper core region B5 to 100 percent, inclusive.
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Unit No.

3/4.2 POWER DISTRIBUTION LIMITS

BASES

The specifications of this section provide assurance of fuel integrity
during Condition I (Normal Operation) and II (Incidents of Moderate Frequency)
events by: (1) maintaining the calculated DNER in the core at or above the
design 1imit during normal operation and in short-term transients, and (2) limiting
the fission gas release, fuel pellet temperatu-e, and cladding mechanical prop-
erties to within assumed design criteria. In addition, limiting the peak linear
power density during Condition I events provides assurance that the initial

conditions assumed for the LOCA analyses are met and the ECCS acceptance criteria
Timit of 2200°F is not exceeded.

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

FQ(Z) Heat Flux Hot Channel Factor, is defined as the maximum local
heat flux on the surface of a fuel rod at core elevation Z divided
by the average fuel rod heat flux, allowing for manufacturing toler-
ances on fuel pellets and rods;

:H Nuclear 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; and

F

Fx (2) Radial Peaking Factor, is defined as the ratio of peak power density
Y to average power density in the horizontal plane at core elevation Z.

3/4.2.1 AXIAL FLUX DIFFERENCE

The 1imits on AXIAL FLUX DIFFERENCE (AFD) assure that the FQtZ) UPPer
bound envelope of 2.32 (Unit 2), 2.15 (Unit 1) times the normalized axial
peaking factor is not exceeded during either normal operation or in the event
of xenon redistribution following power changes.

Target flux difference is determined at equilibrium xenon conditions.
The full-length rods may be positioned within the core in accordance with
their respective insertion limits and should be inserted near their normal
osition for steady-state operation at high power levels. The value of the
target flux difference obtained under these conditions divided by the fraction
of RATED THERMAL POWER is the target flux difference at RATED THERMAL POWER
for the associated core burnup conditions. Target flux differences for other
THERMAL POWcR levels are obtained by multiplying the RATED THERMAL POWER value
by the appropriate fractional THERMAL POWER level. The periodic updating of
the target flux difference value is necessary to reflect core burnup
considerations.

Amendment No. (Unit 2)
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POWER DISTRIBUTION LIMITS

BASES

AXIAL FLUX DIFFERENCE (Continued)

F Although it is intended that the plant will be operated with the AFD
within the target band required by Specification 3.2.1 about the target flux
difference, during rapid plant THERMAL POWER reductions, control rod motion
will cause the AFD to deviate outside of the target band at reduced THERMAL
POWER levels. This deviation will not affect the xenon redistribution suffi-
ciently to change the envelope of peaking factors which may be reached on a
subsequent return to RATED THERMAL POWER (with the AFD within the target band)
provided the time duration of the deviation is limited. Accordingly, a 1 hour
penalty deviation 1imit cumulative during the previous 24 hours is provided for
operation outside of the target band but within the limits of Figure 3.2-1
while at THERMAL POWER levels between 50% and 90% of RATED THERMAL POWELR.

For THERMAL POWER levels between 15% and 50% of RATED THERMAL POWER, devia-
tions of the AFD outside of the target band are less significant. The penalty
of 2 hours actual time reflects this reduced significance.

Unit No. 2

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 two or more OPERABLE
excore channels are outside the target band and the THERMAL POWER is greater
than 90% of RATED THERMAL POWER. During operation at THERMAL POWER levels
between 50% and 90% and between 15% and 50% RATED THERMAL POWER, the computer
outputs an alarm message when the penalty deviation accumulates beyond the
Timits of 1 hour and 2 hours, respectively.

i Figure B 3/4 2-1 shows a typical monthly target band.

@sét P

'3/4.2.2 and 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR. and RCS FLOW RATE AND

NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR

The Timits on heat flux hot channel factor, RCS flow rate, 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 fuel clad temperature will not exceed the 2200°F ECCS accep-
tance criteria limit.

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: ‘.__
McGUIRE - UNITS 1 and 2 B 3/4 2-2 Amendment No. (Unit 1)
Amendment No. (Unit 2)



Unit Mo, 1

|NSERT D

For Unit 1, at power levels below APL"D. the T1imits on AFD are defined
by Figure 3.2-1, 1.e. that-detined by the RAOC operating procedure and limits.
These 1imits were calculated in a manner such that expected operaticnal transients,
e.g. lToad follow operations, would not result in the AFD deviating outside: of
those limits. However, in the event such a deviation cccurs, the short-pericd of
time allowed outside of the Timits at reduced power levels will not result in
significant xenon redistribution such that the envelope of peaking factors would
change sufficfently to prevent operation in the vicinity of the APLND power level.

At power levels greater than APLND, two modes of operation are permissible;
1) RROC, the AFD Yimit of which are defined by Figure 3.2-1%, and 2) Base Load
operation, which 13 defined as the maintainence of the AFD wWithin a 23% band
about a target value. The RAOC operating procedure above APLND is the same-as
that defined for operation below APLNC. "However, it is possible when following
extended. Joad following maneuvers that the AFD limits mey result in restrictions
in the maximum allowed power or AFD in order to guarantee operation with Fp(z)
less than it's limiting value. To allow operation at the maximum pernissible
value, the Base Load cperating procedure restricts the indicated AFD to relatively
smaal target band and power swings (AFD target band of 3%, APLMD < power <
APLEL or 100% Rated Thermal Power, whichever is lower). For Base Load operation,
it s expected that the plant will operate within the target band. Operation
cutside of the target band. for the short-time- period ellowed will not resuit in
significant xenon redistribution such that the envelope of peaking factors-would
change: sufficiently to prohibit continued operation in the power regfon defined
above. To assure there is no residual xenon redistridbution fmpact from-past
operation on-the Base Load operatfon, & 24 hour waiting period at a power level
above APLND and allowed by RAOC is necessary. During this time-period load
changes and rod motion are restricted to that allowed by the Base Load procedure.
After the waiting period extended Base Load operation is permissible.

ONE
For Unit 1, the computer determines the'minute average of each of the OPERABLE
excore detector outputs and provides an alarm message immediately 1f the AFD for
at least 2 of 4 or 2 of 3 OPERABLE excore channels are: 1) outside the allowed
A1 power operating space (for RAOC operation), or 2) outside the allowed al target
band (for Base Load operation). These alarms are active when power 16 reater
than: 1) 50% of RATED THERMAL POWER (for RAOC operation), or 2) APLN ?for Base-
Load operation). Penalty deviation minutes for Base Load operation are not
accumulated based on the short period of time-during which operation outside of

[ the: target band is allowed.
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O CHANGES

C

POWER DISTRIBUTION LIMITS

BASES

HEAT FLUX HOT CHANNEL FACTOR, and RCS FLOW RATE AND NUCLEAR ENTHALPY RISE
HOT_CHANNEL FACTOR (Continued)

a. Control rods in a single group move together with no individual rod
insertion differing by more than *+ 13 steps from the group demand
positioun;

b. Control rod groups are sequenced with overlapping groups as described
in Specification 3.1.3.€; .

= The control rod insertion limits of Specifications 3.1.3.5 and
3.1.3.6 are maintained; and

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

FZH will be maintained within its limits provided Conditions a. through

d. above are maintained. As noted on Figures 3.2-3 and 3.2-4, RCS flow rate
and qu may be "traded off" against one another (i.e., a low measured RCS flow
rate is acceptable if the measured FSH is also low) to ensure that the calcu-
lated DNBR will not be below the design DNBR value. The relaxation of F:H as (:
a function of THERMAL POWER allows changes in the radial power shape for all
permissible rod insertion limits.

R, as calculated in Specification 3.2.3 and used in Figure 3.2-3, accounts
for F:H less than or equal to 1.49. This value is used in the various accident
analyses where FZH influences parameters other than DNBR, e.g., peak clad tem-
perature, and thus is the maximum "as measured"” value allowed. Rz, as defined,
allows for the inclusion of a penalty for Rod Bow on DNBR only. Thus, knowing +
the "as measured" values of FZH and RCS flow allows for "tradeoffs" in excese
of R equal to 1.0 for the purpose of offsetting the Rod Bow DNBR penalty.

Fuel rod bowing reduces the value of DNB ratio. Credit is available to
partially offset this reduction. This credit comes from a generic or plant-

specific design margin. For McGuire Unit 2, the margin used to partially
offset rod bow penalties is 9.1%. This margin breaks down as follows:

1) Design limit DNBR - 1.6%
2) Grid spacing Ks 2.9%
3) Thermal Diffusion Coefficient 1.2%
4) DNBR Multiplier 1.7%
5)  Pitch Reduction 1. 7% ‘;

McGUIRE = UNITS 1 and 2 B 3/4 2-4 Amendment Mo.32 (Unit 1)
Amendment No.13 (Unit 2)
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POWER DISTRIBUTION LIMITS

BASES

HEAT FLUX HOT CHANNEL FACTOR and RCS FLOW RATE AND NUCLEAR ENTHALPY RISE
HOT CHANNEL FACTOR (Continued)

However, the margin used to partially offset rod bow penalties is 5.9%
with the remaining 3.2% used to trade off against measured flow being as much
as 2% lower than thermal design flow plus uncertainties. The penalties applied

to F:H to account for rod bow (Figure 3.2-4) as a function of burnup are

consistent with those described in Mr. John F. Stolz's (NRC) letter to T. M.
Anderson (Westinghouse) dated April 5, 1979 with the difference being due to
the amount of margin each unit uses to partially offset rod bow penalties.

For McGuire Unit 1, margin betw2en the safety analysis limit DNBRs (1.47
and 1.49 for thimble and typical cells, respectively) and the design limit
DNBRs (1.32 and 1.34 for thimble and typical cells, respectively) is maintained.
A fraction of this margin is utilized to accommodate the transition core DNBR
penalty (2%) and the appropriate fuel rod bow DNBR penalty (WCAP - 8691, Rev. 1)

When an FQ measurement is taken, an allowance for both experimental error

and manufacturing tolerance must be made. " “An ailowance of 5% is appropriate
for a full-core map taken with the Incore Detector Flux Mapping System, and a
( 3% allowance is appropriate for manufacturing tolerance.

When RCS flow rate and FZH are measured, no additional allowances are
necessary prior to comparison with the limits of Figures 3.2-3 and 3.2-4.
Measurement errors of 1.7% for RCS total flow rate and 4% for FZH have been
allowed for in determination of the design DNBR value.

The measurement error for RCS total flow rate is based upon performing a
precision heat balance and using the result to calibrate the RCS flow rate
indicators. Potential fouling of the feedwater venturi which might not be
detected could bias the result from the precision heat balance in a non-
conservative manner. Therefore, a penalty of 0.1% for undetected fouling of
the feedwater venturi is included in Figure 3.2-3. Any fouling which might
bias the RCS flow rate measurement greater than 0.1% can be detected by
monitoring and trending various plant performance parameters. If detected,
action shall be taken before performing subsequent precision heat balance
measurements, i.e., either the effect of the fouling shall be quantified and
compensated for in the RCS flow rate measurement or the venturi shall be
cleaned to eliminate the fouling. '

The 12-hour periodic surveillance of indicated RCS flow is sufficient to
detect only flow degradation which could lead to operation outside the accept-
( able region of operation shown on Figure 3.2-3.

McGUIRE = UNITS 1 and 2 B 3/4 2-5 Amendment No.32 (Unit 1)
. Amendment No.13 (Unit 2)
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POWER DISTRIBUTION LIMITS

. BASES

HEAT FLUX HOT CHANNEL FACTOR and RCS FLOW RATE AND NUCLEAR ENTHALPY RISE
HOT CHANNEL FACTOR (Continued) -

periodically during power operation.
The 2-hour time allowance for operation wi‘h a tilt condition greater
than 1.02 but less than 1.09 is provided to allow identification and correc-
tion of a dropped or misaligned rod. In the event such action does not cor-
rect the tilt, the margin for uncertainty on FQ is reinstated by reducing

the power by 3% from RATED THERMAL POWER for each percent of tilt in excess
of 1.0.

For purposes of monitoring QUADRANT POWER TILT RATIO when one excore
detector is inoperaile, the moveable incore detectors are used to confirm that
the normalized sy.metric power distribution is consistent with the QUADRANT
POWER TILT RATIO. The incore detector monitoring is done with a full incore

flux map or two sets of four svametric thimbles. The two sets of four symmetric

thimbles is a unique set of eight detector locations. These locations are
C-8, E-5, E-11, H-3, H-13, L-E, L-11, N-8.

3/4.2.5 DNB PARAMETERS

The limits on the DNB-related parameters assure that each of the para-
meters are maintained within the normal steady-state envelope of operation
assumed in the transient and accident analyses. The limits are consistent
with the initial FSAR assumptions and have been analytically demonstrated
adequate to maintain a design 1imit DNBR throughout each analyzed transient.

The 12-hour periodic surve ' llance of these parameters through instrument
readout is sufficient to ensure that the parameters are restored within their
Timits following load changes and other expected transient operation.

McGUIRE - UNITS 1 and 2 B 3/4 2-6 Amendment No. (Unit 1)
Amendment No. (Unit 2)
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The hot channe! factor FH(z) is measured periodically and {ncreased by
a cycle and height dependent power factor appropriate to efther RAOC or Base
Load operation, W(z) or W(z)g . to provide assurance that the Timit on the hot
<hannel factor, Fo(z), is meg. w(zg accounts for the effects of normal opera-
tion transients and was determined from expected power contral maneuvers over
the full range of burnup conditions in the core, W(z)g accounts for the more
restrictive cperating Timits allowed by Base Load operakicn which result in less
severe transient values, The W(z) function for normal operation is provided in
the Peaking Factor Limit Report per Specification 6.9.1.9.
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Unit No.

vnit No. 1

ADMINISTRATIVE CONTROLS

RADIAL PEAKING FACTOR LIMIT REPORT

6.9.1.9 The F, 1imit for RATED THERMAL POWER (ng) shall be provided to ?

the Regional Administrator of the NRC Regional Office, with a copy to the
Director, Nuclear Reactor Regulation, Attention: Chief, Core Performance
8ranch, U. S. Nuclear Regulatory Commission, Washington, D.C. 20555 for all
core planes containing Bank "D" control rods and all unrodded core planes at
least 60 days prior to cycle initial criticality. In the event that the limit
would be submitted at some other time during core life, it shall be submitted
60 days prior to the date the 1imit would become effective unless otherwise
exempted by the Commission.

Any information needed to support FE;P will be by request from the NRC and
need not be included in this report.
o RAOC AnND BASE Lons AND THE VALUE For APLM® (ag REQuwiIRED) J
[The W(z) functionsfor.A0¥ma4voperation'5ha11 be provided to the Director,
Nuclear Reactor Regulations, Attention: Chief, Core Performance Branch,
U.S. Nuclear Regulatory Commission, Washington, D.C. 20555 at least 60 days
prior to cycle initial criticality. In the event that these values would be
submitted at some other time during core life, it will be submitted 60 days
prior to the date the values would become effective unless otherwise exempted
by the Commission.

w(2), JAND APLM?
Any information needed to support W(z%'hill be by request from the NRC and need
not be included in this report.

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.

Amendment No. (Unit 1)
McGUIRE - UNITS 1 and 2 6-21 Amendment No. A3 (Unit 2)
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Attachment 2
Justification and Safety Analyeis

The McGuire Unit 1 Cycle 2 Zero Power Physics Testirg was performed April 27
through May 4, 1984. During the low power flux mapping a 7.5% quadrant power

tilt was identified. Additional rod swap measurements were performed to evaluate
the possibility of dropped control rods or broken rodlets. A review of the

core loading videotape was also made. No cause for the tilt has been identified.
All zero power physics parameters met acceptance criteria except the all rods

out hot zero power critical boron concentration and the radial power distribution.
A review of the hot zero power results was performed by Westinghouse before
commencing power escalation.

Power escalation was performed consistent with the Westinghouse position statement
on core tilt. Safety evaluations were perfcrmed for the next power level plateau
based on measured results of the current plateau. At 100% full power the measured
incore quadrant power tilt decreased to 1.9% ¢~.! the measured power distribution
met acceptance criteria; however, the power in the peripheral fuel assemblies
remained higher than predicted.

Due to the quadrant power tilt and the in-out shift in power distribution the
measured F,y and Fy were higher than predicted but still less than the Technical
Specification limits. After taking a flux map on June 6, 1984 it was determined
that Fo™(z) * W(z) exceeded the limit (2.15) by approximately 11% forcing a reduction
in the RAOC limits (AFD limits crossed at a maximum rated thermal power of 96%)

such that unit operation is effectively restricted te 95% full power. Design
predictions indicate that no improvement in Fy™(z) * W(z) or F,y is expected within
at least the next thirty to sixty effective full power days (EFPD). In fact,
further increases in FQm(z)i.W(z) or F,y may lead to further reductions in reactor
power level.

The RAOC W(z) functions account for power peaking increases resulting from power
maneuvering within the allowed RAOC Power-AFD limits and do not allow credit

to be taken for near steady state xenon distributions occurring during Base Load
Operation. Because of the wide RAOC limits the corresponding W(z)'s are large.

The proposed base load Technical Specification amendment imposes a tight +3% AFD
band about the target axial flux difference, a twenty-four hour equilibrium xenon
hold, and limits on upper and lower power levels to ensure that no significant

xenon transients can take place. The corresponding W(z)p; are therefore signifi-
cantly reduced when compared to the RAOC W(z) values (as shown in the attached
McGuire Unit 1 Cycle 2 Peaking Factor Limit Report for RAOC and Base Load Operation).

Operation under the revised Technical Specification will essentially be RAOC
between 0% full power and the maximum power level allowed by the RAOC Technical
Specification. Should the maximum power level allowed by the RAOC Technical
Specification be less than 100% full power or if the RAOC AFD band width is
less than 6% and the other conditions for Base Load Operation are met, then the
plant would be allowed to switch to Base Load Operation,



The expected benefits in FQ“'(z) * W(z)gy, will be higher allowed power levels
(the unit will be able to return to full power), and a *3% AFD band about a
measured target to operate in instead of the single operating point caused by
decreased RAOC limits (i.e., easier operation at power levels near peak power
allowed by RAOC). In addition, the proposed amendment would prevent further
derating of the unit which is possible without the new specifications.

The Reload Safety Evaluation for McGuire 1 Cycle 2 ensures safe operation for

all power levels including hot full power with RAOC operation. Westinghouse

has performed the necessary nuclear design analysis to evaluate Base Load

Operation for McCuire 1 Cycle 2. A safety evaluation was performed by Westinghouse
to address the impact of Base Load Operation on plant safety. Eince the limits

for Base Load Operation are a subset of the RAO( limits and maintain the same
initial conditions assumed for the transient sa‘ety analysis, operation in this
mode was concluded to have no effect on the plait safety analysis. F, during

Base Load Operation will be determined and an ~llowed power level defIned

as required.

Attachment 1 provides copies of the power distribution limits Technical Specifica-
tions as they presently appear in the McGuire Units 1 and 2 Technical Specifications
with the appropriate changes necessary to expand them to include both RAOC and

Base Load Operation noted. Additionally, changes to the corresponding Bases and
administrative sections of the specifications are also included.

Attachment 2A is the Peaking Factor Limit Report which is provided in accordance
with the proposed specification 6.9.1.9 as given in Attachment 1. The report's
content has been amended to provide information which permits the exact deter-
mination of W(z) versus core height as a functfon of cycle burnup through the use
of three point interpolation of three sets of burnup specific data. The report
provides the elevation dependent W(z) values that are to be used as inputs to
define the appropriate fitting coefficients for W(z) interpolations to be performed
as a function of cycle burnup and axial elevation for RAOC and Base Load Operation,
and the value for APLND, The appropriate W(z) function is used to confirm that

the Heat Flux Hot Channel Factor, FQ(z), will be limited to the values specified

in the Technical fpecifications.



Attachment 2A

McGuire Unit 1 Cycle 2 Peaking Factor Limit Report for
RAOC and Base Load Operation



AMENDMENT 1
JUNE, 1984

PEAKING FACTOR LIMIT (EPORT FOR MCGUIRE UNIT 1 CYCLE 2
RAOC OPERATION

This Peaking Factor Limit Report is provided in accordance with Paragraph 6.9.1.9

of the McGuire Unit 1 Technical Specifications.

The McGuire Unit 1, Cycle 2 elevation dependent W(z) values for RAOC operation
at beginning, middle, and near end-of-life are shown in Figures 1 through 3
respectively. This information is sufficient to determine W(z) versus core
height for Cycle 2 burnups in the range of 0 MWD/MTU to 10200 MWD/MTU through

the use of three point interpolation. W(z) was calculated using the method
described in Part B of Reference 1.

The appropriate W(z) function is used to confirm that the heat flux hot channel
factor, FQ(z). will be limited to the Technical Specification values of:

Fo® = %2 [R(2)] for P > 0.50 and

FQ(z) < 4.30 [K(z)] for P < 0.50

The appropriate elevation dependent W(z) values, when applied to a power distri-
bution measured under equilibrium conditions, demonstrates that the initial

conditions assumed in the LOCA are met, along with the ECCS acceptance criteria
of 10CFR50.46.

(1) WCAP-10216-P-A, Relaxation of Constant Axial Centrol - FQ
Surveillance Technical Specification
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PEAKING FACTOR LIMIT REPORT FOR MCGUIRE UNIT 1, CYCLE 2
BASE LOAD OPERATION

- -

This Peaking Factor Limit Report is provided in accordance with Paragraph 6.9.1.9
of the McGuire Unit 1 Technical Specifications.

The McGuire Unit 1, Cycle 2 elevation dependent W(z) values for base load operation
between 80% and 100% of rated thermal power with a *3 percent AFD about a measured
target value at 1200, 3000, and 6000 MWD/MTU Cycle 2 burnups are shown in Figures 1
through 3 respectively. This information is sufficient to determine W(z) versus
core height for Cycle 2 burnups in the range of 1200 MWD/MTU to 6000 MWD/MTU through

the use of three point interpolation. W(z) was calculated using the method described
in Part B of Reference 1,

The minimum allowable power level for base load operation, APLND.Vfor McGuire 1
Cycle 2 is 80 percent of rated thermal power. The appropriate W(z) function is
used to confirm that the heat flux hot channel factor, FQ(z) will be limited to
the Technical Specification values of:

2.15
) 4

FQ(z)'i [K(z)] for P > 0.50 and

FQ(z) < 4.30 [K(z)] for P < 0.50

The appropriate elevation dependent W(z) values, when applied to a power
distribution measured under equilibrium conditions, demonstrates that the
initial conditions assumed in the LOCA are met, along with the ECCS acceptance
criteria of 10CFR50.46.

(1) WCAP-10216-P-A, Relaxation of Constant Axial Control - FQ
Surveillance Technical Specification
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Attachment 3

Analysis of Significant Hazards Consideration

As required by 10 CFR 50.91, this analysis is provided concerning whether

the proposed amendments involve significant hazards considerations, as defined
by 10 CFR 50.92. Standards for determination that a proposed amendment involves
no significant hazards considerations are if operation of the facility in
accordance with the proposed amendment would not: 1) involve a significant
increase in the probability or consequences of an accident Previously evaluated;
or 2) create the possibility of a new or different kind of accident from any
accident previously evaluated; or 3) involve a significant reduction in a
margin of safety.

The proposed amendments would expand the Power Distribution Limits section of

the McGuire 1 Technical Cpecifications to include base Load Operation in addition
to the currently approved RAOC operation. Base Load Operation is defined as
operation within a #3 percent AFD band about a measured target in a power range
to be specified in the peaking factor limit report.

Since Base Load Operation is a subset of RAOC, the amendments would not increase
the probability of an accident previously evaluated, and could not create the
possibility oi a new or different kind of accident from any accident previously
evaluated. The Reload Safety Evaluation for McGuire Unit 1 Cycle 2 ensures safe
operation for all power levels including Yot full power with RAOC operation,

A safety evaluation was performed by Westinghouse to address the impact of Base
Load Operation on plant safety. Since the limits for Base Load Operation are

a subset of the RAOC limits and maintain the same initial conditions assumed

for the transient safety analysis, it was determined that the conclusions of

the Reloid Safety Evaluation will remain valid for Base Load Operation. There-
fore, siice no changes to accident analyses are necessary the proposed ame¢ndments
do not involve a reduction in a margin of safety or an increase in the consequences
vf an accident previously evaluated.

Based upon the nreceding analyses, Duke Power Company concludes that the provosed
amendments do not involve a significant hazards consideration.




