


POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.

4.2.2.2 For RAOC operation, FQ(z) shall be evaluated to determine if F (2)
is within its 1imit by: ¢

d.

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 FQ(z) component of the power distribution

map by 3% to account for Qﬂ@gf‘Cturing tolerances and further
increasing the value by 5 account for measurement uncertainties.
Verify the requirements of Specification 3.2.2 are satisfied.

Satisfying the following relationship:

. £RTP
Fo (2) £ 59;-w%;§i£l for P > 0.5
RTP
bl
FQ (2) ¢ - : K(Z) ¢or p < 0.5

where Fg(z) 15 the measured FQ(z) increased by the allowances for
manufacturing tolerances and measurement uncertainty, FRTP is the
FQ limit, K(2) is the normalized FQ(z) as a function of core height,

P is the relative THERMAL POWER, and W(z) is the cycle dependent
function that accounts for power distribution transients encountered

during normal operation. FRTP, K(z), and W(z) are specified in the
CORE OPERATING LIMITS REPORT per Specification 6.9.1.9.

Measuring FQ"(z) according to the following schedule:

Upon achieving aquilibrium conditions after exceedin by

A1,
w“"e\ 10% or more of RATED THERMAL POWER, the THERMAL POWER at

which FQ(z) was last determined,* or

2. At least once per 31 Effective Ful)l Power Days, whichever
occurs first,

*During power escalation at the beginning of each cycle, power level may

be increased until a power level for extended operation has been achieved

and a power distribution map obtained.
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POWER DISTRIBUTION LIMITS OnLy
SURVEILLANCE REQUIREMENTS (Continued)

. With measurements indicating

max imum (F" (2)
over 2 'gTET'
has increased since the previous determination of F "(z) either of
the following actions shall be taken: Q
1) FQ"(z) shall be increased by 2¥ over that specified in Specifi-
catifon 4.2,.2.2¢c. or
2) FQ"(z) shall be measured at least once per 7 Effective Full
Power Days unti) two successive maps indicate that
max imum ( o (z)) is not increasing.
over 2 1)

f, With the relationships specified in Specification 4.2.2.2¢c. above
not being satisfied:

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

expression:
: .
max i mum M
Fr(2) x W)L\,
(;ver 2 _QKTF'""'-"' 1y x 100 for P > 0.5
F

-—§- x K(z)

maximum F M
Fa(2) x W(2)\\.
(;ver 2 Q 1p x100 for P < 0.5

L—F-g~g- x K(2)

2) One of the following actions shall be taken:

a) Within 15 minutes, control the AFD to within new AFD limits
which are determined by reducing the AFD limits of
Specification 3.2.1 by 1% AFD for each percent FQ(z) exceeds

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

b) Comply with the requirements of Specification 3.2.2 for FQ(z)
exceeding its 1imit by the percent calculated above, or

¢) Verify that the requirements of Specification 4.2.2.3 for
base load operation are satisfied and enter base load
operation.
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POWER CISTRIBUTION LIMITS
" SURVEILLANCE REQUIREMENTS (Continued)
I ¢ The 1imits specified in Specif *ions 4.2.2.2¢, 4.2 2. 2¢ and 4. 2.2 2f
I above ar L apt Cabin 1n the owing Core plane re
] LOwer fore reg from to 15% nclusive
: Jpper core region from 85 to 100%, inc'usive
’ «: ND® ‘
4. 3 Base load operat § permitted at powers above Af f the
f¢ wing conditions are satisfied
8 Prior to entering base load operat maintain THERMAL POWER above
ND .
APL and jess than or eCual to that allowed by Sporification 4.
e for at least the previcus 24 hours Maintain base ol operatior
- surveillance (AFD with'n the target band about the target ¢)ux
difference of Specification 3.2.1) during this time period. v «e
2 1081 operation is then permitted providing THERMAL POWER s
o N Bl ND .y
l maintained between AP| and APL™™ or between APL and 100%
whichever 1s most 1imiting) and FQ surveillance is maintained pursuant
3]
to Specification 4.2.2.4 APL” $ defined as
_v"‘
" ¥
il num , J v )
haddalaia 1
M
where FalZ) 18 the measured F.(2) increased by the allowances f
~ “ "‘.Y‘ :
manufacturing tolerances and measurement uncertainty Fa is the ¥/ 4
mit R(Z) 1s the normalized F.(z) as & function o/ core height
]
;‘ WiZ)s, 18 the Cycle dependent function that accounts for limited
| o)
power distribution transients encountered during base load operatior
3 v
4 RTP

R(2), and W(z)g, are specified in the CORE OPERATING LIMITS
X v
REPCRT per Specification 6.9.1.9

b Ouring base load operation, {f the THERMAL POWER is decreased below
)
APL™™ then the conditions of 4.2.2.%.a shal) be satisfied before
ra~entering base load operation

¢.2.4 During base load operation F.(2) shall be evaluated to determine if
(Z) 1s within its 1imit by N

V4 g o - Using the movable incore detectors tc obtain a power distribution
[ vsoRT NeTE _ 0 ND
{ (Y Vi Ymap at any THERMAL POWER above APL

w. b\ ¥ 40V i '
\ fé e € P Increasing the measured F,(1) component of the nower distribution
HMERE Q | .
\?M - m&p by 3% to account for m far{u*"'-g tolerances and further
- inireasing the value by 5X¥Cd account for measurement uncertainties i
|

verify the requirements of Specification 3.2.2 are satisfied.

'AQLQB

15 the minimum allowable (nuclear desig)) power level for base 1¢ad )
. operation in Specification 3.2.1 |
N
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POWER DIS

D1 "1 1 1Y
RIBUTION LIMITS

SURVELLLANCE REQUIREMENTS (Gontinved)

McGUIRE

sat b'y the *¢

ng
RTH
a2 @ I x K(2
’ P I R
r X wWid
M.
where - Y is the
¥ “ ,S 'r“ "'ﬁ& :
relative THERMAL POW
G:LC\APt!ﬂ ':v imited
base load operatic
ORE OPERATING LIMITS
M.,
Meas.ing F.77) in ¢
miration according ¢
. Prior to enter
42219 ess
previous 1 EFF
mainitained abov
¢ At least once p
wWith measurements 1n
oM
F.ld)
maximum ‘ Py
> K/
over |
has increased since
following actions st

] Fall) shall be
4.2.2.4.¢c, or

o

sucCessive maps

~

Fall)

maximum [ R%Sm

over 2

With the relationship specified in 4

indaicat.

] 1s not

M . s
YQ(Z) shall be measure! at least once per 7 EFPD unti) 2

that

increasing

5

2.2.4.¢c above not being

satisfied, efther of the following actions shal) be taken:

1 Place the core in an ecuilbrium condition where the limit
" ‘ . M,
4.2.2.2.¢ 15 satisfied, and remeasure F.(2), or
-
UNITS 1 and 2 i/4 2-%a

s Tis 5 -
f NE S ‘
owing relat '$'[
¥ r ‘L L: “:
. | ;',‘ g
measureg » L f ¢ the F. mit
ed F.(Z) as a function of core height P is the
ER. W(l)g, 15 the cycle dependent function that
power gistribution transients encountered dur
RTS 2
Fa , K(2 aNC W(i)g, are specified in the
REPORY per Specification 6.9.1.9
onjunction with target flux difference deter-
the f owing schedule
ng base load operation after satisfying Section
a full core flux map has been taken in the
7 with the relative therms! power hav ng been
s ND .
e APL for the 24 hours prior to mapping, and
er 31 effective fu wer Jays
dicating
.” -
the previous determination F.(Z) either of the
all be taken "
increased by 2 percent over that specified in

"
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R DISTRIBUTION LIMIT

R REMENTS (Contin

2. Comply with the requirements of Specification 3.2 2 for FQ(Z)
exceeding ‘ts 1imit by the percent calculated with che following
expression:

Fa(2) x W(2) o
[(max. over 2z of [ : 1) +=1]x100 for P > APL

F— K@)

9. The 1imits specified in 4.2.2.4.¢c, 4.2.2 4.¢, and 4.2.2.4.f above
are not applivanle in the following core plan regions:

1. Lower core region 0 to 15 percent, inclusive.
", Upper core region 85 to 100 percent, inclusive.

4.2.2.5 When FQ(Z) s measured for reasons other than meeting the requirements
of specification 4.2.2.2 an overal) measured Fq(z) shal) be obtained from a power

distribution map and increaged by 3% to account for manufacturing tolerances
and further increased by 5%™to account for measurement uncertainty,

% for VAt | crele 7, wiem o nvmler of m,;,.\);s(., Mziﬁq
ﬂt*‘ﬁd"@( woomble s 2 Su'hr tHhan or %\,*( + SV 'tr A.k ol
7:70 ’F-ﬁ"' -Kﬁ.l, #'Q 5“79 MQ.AJ\J!M.W*?' vnc,u*fwﬁ-w - a‘
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THERMAL POWE R

* RATED YHERWAL POWER

= Measured e moevable

detectors The measu
nce the f
ndetected

measurement

Incore measurement

APPLICABILITY

ACTION:
with the combination of RCS total flow rate and R ocutside the region of
acceptable operation specified in the COLR
wWithin 2 hours either
Restore the combination of RCS total flow rate and
to within the above limits, or

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

v}

Reduce THERMAL POWER (o less than S0% of RATED THERMAL POWER
.

v

2
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NO CHANGES THIS PAGE,
FOR INFORMATION

TRIBUTION LIMIT ONLY

LLELIL!Q_QQ”Q}TIDN FOR OPERATION
ACTION: (Continued)

b, Within 24 hours of inftially being outside the above Timits, verify
through incore flux mcppvng and RCS tota) flow rate comparison that
the combination of R and RCS total flow rate are restored to within
the above Timits, or reduce THERMAL POWER to less than 5% of RATED
THERMAL POWER within the next 2 hours.

€. Toentify and correct the cause of the out-of=-1imit condition prior
to 1ncre|sinx THERMAL POWER above the reduced THERMAL POWER 1imit
required by ACTION a.2. and/or b. abovr ' 3ubsequent POWER OPERATION
may proceed provided that the combination of R and indicated RCS
total flow rate are demonstrated, through incore flux mapping and
RCS total flow rate comparison, to be within the region of acceptadble
operation specified in the COLR prior to exceeding the following
THERMAL POWER levels:

1. A nominal 50% of RATED THERMAL POWER,

& A nominal 75% of RATED THERMAL POWER, and

3. within 24 nours of attaining grester than or equal to 95% of
RATED THERMAL POWER,

SURVEILLANCE REQUIREMENTS

4.2.3.1 The provisions of Specification 4.0.4 are not applicable.

4.2.3.2 The combination of indicated RCS total flow rate determined by
process computer readings or digital voltmeter measurement and R shal) be
within the region of acceptable operation specified in the COLR:

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

b. At least once per 31 Effective Ful) Power Days.

4.2.3.3 The indicated RCS total flow rate shall be verified to be within the
region of acceptable operation specified in the COLR at least once per 12 hours
when the most recently cbtained value of R obtained per Specification 4.2.3.2,
16 assumed to exist,

4.2.3.4 “he RCS tots’ ow rate indicators shal) be subjected to a CHANNEL
CALIBRATION at least once per 18 months.

4.2.3.5 The RCS total flow rate shal! be determined by precision heat balance
measurement at least once per 18 months.
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INSTRUMENTATION

MOVA R TECTORS

LIMITING COMZ()10% FOR OPERATION

3.3.3.2 The Movable Ircore Detection System shall be OPERABLE with:

4. At least 75!‘%f the detector thimbles,
b. A minimum of tu&'!&toctor thimbles per core quadrant, and

c. Sufficient movable detectors, drive, and readout equipment to map
these thimbles.

APPLICABILITY: When the Movable Incore Detection System is used for:
a. Recalibration of the Excore Neutron Flux Detection System,
b. Monitoring the QUADRANT POWER TILT RATIO, or
€. Measurement of FA: and FQ(Z)

ACTION:

With the Movable Incore Detection System inoperable, do not use the system for
the above applicable monitoring or calibration functions. The provisions of
Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.3.3.2 The Movable Incore Detection System shall be demonstrated CPERABLE at
least once per 24 hours by normalizing each detector output when required for:

a. Recalibration of the Excore Neutron Flux Detection System, or
b. Monitoring the QUADRANT PGWER TILT RATIO, or

N
€. Measurement of FM and FQ(Z)
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- urit (o le 7, e minmom Rrcaahse of Redteaor Thomdler may e v
2' s p;w:l.l A wotliable providions for 2 50% end € 15, of M votui

doecber A (mbles of Srec hahenr b, AN, %335 A, . ol
2.8.%2.b ac 4hof(sn/¢49. |
e for Unit 1, evele T, whea e numler of ave Wlle Mwum‘(ﬁcwa:r:..ﬁ;r;:r
Z 5‘0'7\ .ﬁ& <. 7:‘. 0‘71‘. “‘h( o l“‘nﬁ‘n'\./ﬂ'v 0““.\)(‘ Q,M( ,,‘:h (
$"“"‘\'\‘ s regyicel (when QuJﬁ.’* (neloder bath hocizonda | = verhea

q\nﬂmu"i mj J\iagu.({y bounded ,'U.‘;,‘,.‘,3'

McCUIRE = UNITS 1 and 2 3/4 3-45 Amendment No. (Unit 1)
Amendment No. (Unit 2)




ND CHANGES THIE PATE,
INSTRUMENTATION FOR INFORMATION

ONLY
SEISMIC INSTRUMENTATION

LIMITING CONDITION FOR QPERATION

3.3.3.3 The seismic monitoring instrumentation shown in Table 3. 3<7 shall be
OPERABLE.

APPLICABILITY: At al) times.

ACTION:

a. With one or more seismic monitoring instruments inoperable for more
than 30 days, prepare and submit a Special Report to the Commission
pursuant t. Specification 6.9.2 within the next 10 days cutlining
the cause of the malfunction and the plans for restoring the instru-
ment(s) to OPERABLE status.

b. The provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.3.3.3.1 Each of the above seismic monitoring instruments shall be demon-
strated OPERABLE by the .erformance of the CHANNEL CHECK, CHANNEL CALIBRATION
and ANALOG CHANNEL OPERATIONAL TEST operations at the frequencies shown in
Table 4. 3-4,

4 3.3.3.2 Each of the above accessible seismic monitoring instruments actuated
during a seismic event greater than or equal to 0.01 g shall be restored to
OPERABLE status within 24 hours following the seismic event. Data sha!l be
retrieved from accessible actuated instruments and analyzed to determ’ e
magnitude of the vibratory ground motion, Data retrieved from the tr .xial
time~history accelerograph shall include a post-event CHANNEL CALIBRATION
obtained by actuation of the interna) test and calibrate function immediately
prior to removing data. CHANNEL CALIBRATION shal) be performed immediately
after insertion of “the new recording media in the triaxial time-history accelo-
graph recorder. A Special Report shall be prepared and submitted to the
Commission pursuant to Specification 6.9.2, with a copy to Director, Office of
Nuclear Reactor Regulation, Attention: Chief, Structural and Geotechnical
Engineering Branch, U.S. Nuclear Regulatory Commission, washington, N.C. 20555,
within 10 days describing the magnitude, frequency spectrum, and resultant effect
upon facility features important to safety.
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Background/Justification:

The Moveable Incore Detector System consists of 58 incore flux thimbles
to permit measurement of the axial and radial neutron flux distribution
within the reactor core. Due to problems during Cycle 6 extensive
cleaning and repairs to the system were performed during the refueling
outage. All tubes were flushed with acetone and then flushed twize witl
water. Subsequent to the flushing, location M-7 could not be accecsed.
After sufficient drying tine, it was successfully accessed. Numerous
repaivs were made ‘o the drive systems, the tubing the drives pass
through before enter'ng the instrument tubes, and the fittings on the
ends of the instrument (ulos.

During the final checkout of the system on May 10, 1990 all detector
thimbles were accessed normally except for thimbles D3, F3, and HIS.
The D3 and FJ thimbles were determined to be bent and H15 was
subsequently accessed during later flux mapping.

The following table illustrates the detector sticking problems
encountered so far in MeCuire 1 Cyecle 7:

Flux Map bate % Power Number of Accessed Thimbles

1 5/21/90 38,42 uoH

15 5/24/90 77.21 LB*

16 6/14/90 97.77 4b*

17 6/28/90 99.75 L5

18 7/25/90 100.00 49

21 8/16/90 99.82 51

26 9/14/90 94,01 47

27 10/11/90 99.92 44

28 11/26/90 100.00 Lo

* Note: Maps did nov use Detector A due to a detector voltage problem
ror Devector ¥ in emergency due to erratic operation of its 5
path., These were repaired and used beginning with map 18.

%% Note: Map 28 was taken following an extended outage during which
additional maintenance was performed on the system.

Map 27 taken on October 11, 1990 originally could only access 43 thimble
locations. Instrument and Electricsl personnel entered the containment
and adjusted clutch settings on detectors C and E and subsequently one
additional trace was obtained.

The available detectors for maps 26 and 27 (see Figure 1) are well
distributed throughout the core and provide a good indication of the
gore power distribution. At this burnup the core power distribution has
bean demonstrated to agree very well with the predicted power
distribution as shown by the relative error in detector response
pro“ided in Figures 2a-c for maps 26-28, respectively. The predicted

¥ has already reached its maximum value for the cycle and stays
f‘?rly gonstant between 100 and 200 EFPD before starting to decrease.
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The map taken 10/11/90 showed a margin to the ¥ surveillﬂnce limit of
6.2%. Figure 3 depicts the measured versus pregicted ¥ and ¥, values
for the cy.le to date. Figure 4 shows the measured vergﬁs predigtad
solublc boron behavior, These figures indicate that the cycle is
operating as designed.

On October 11, 1990 McGuire 1| was at a burnup of 126.6 EFPD out of a
cycle nominal burnup of 420 EFFD. Based on the above detector sticking
history cnd the length of time that the plant is expected to operate
pefore the next scheduled outage, Duke Power proposes to change the
Technical Specifications to allow Unit i Moveable Incore Detector System
operability (and therefore continued plant operation) with less than 75%
of the detectcrs available tor the remainder of Cycle 7.

1t should be noted that McGuire Unit | underwent approximately a
four-week outage during October - November 199C. During th's time,
further efforts were made to improve the reliability of the Moveable
Incore Detector System. These effort. included modification to lessen
bending in the thimble tubing, additional soakirg of the thimble tubing
in acetone and subsequent water flushing, and running the detector
probes through the tubing to determine if the locations could be
successfully accessed, Also, current plans are to wire brush the tubes
ducing the next refueling outage. 1t snould also be noted that the
magnitude of this preblem is unique to McGuire Unit 1. Neither McGuire
Unit 2 nor the two Catawba units have experienced such severe problems.
The problem apparently results from Neolube interacting with the high
radiation environment and subsequently clogging the inside of the
thimble tubes. This problem is expected to worsen as the unit continues
to operate,

Bases/Safety Analysis:

As discussed in McGuire FSAR Section 7.7, the Moveable Incore Detection
S.stem is used for conficmatory information and is not required for
daily safe operation of the core (daily core power performance is
monitored by the excore detectors). The measured power distribution is
affected by the "true" power distribution that exists in the core and
the instrvment thimble patterr. The thimbles are distributed nearly
uniformly ov:ir the core with approximately the same number of thimbles
in each quadrant. The number and lﬁcation of these thimbles have been
chosen to permit measurement of F to within 4% and FQ to within 5%.
If the measured power peaking is fgrger than acceptable; reduced power
capability is indicated. The 75X detector thimble operability
requirement was chosen by the NRC (via Westinghouse Standard Technical
Specifications) to allow a reasonable amount of failures of the incore
detectors, but to encourage licensees to strive for as near as 100X as
possible. Reduction of operable detector thimbles to 50X does not
significantly degrade the ability of the detector system to measure core
power distributions. However, core peaking factor measurement
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uncertainties will be increased by a reduction in the number of operable
detector thimbles from 75% since they were previously determined for the
Technical Specifications assuming the 75% criterion.

For Cycle 7, as was the case for Cycle 6, Duke Fower commissioned
Westinghouse to assess the incremental peaking factor measurement
uncertainties and excore calibration impact associated with a reduction
to a minimum of 29 (i.e. 50%) of the 58 moveable detector thimbles in
McGuire Unit 1. The study, which is based on a Westinghouse generic
thimble dcleﬁion analysis, indicates that additional uncertainties of
1.02 for F and 2.0% for ¥, are appropriate when the number of
1nntrument‘§ assemblies is rgduced from 58 to 29. The additional
uncertainties should be applied linearly from below 751 to greater than
or equal to 50% moveable thimble locations. In addition to the
uncertainty, a minimum of four thimbles per Guadrant is required (where
a4 quadrant includes both horizontal-vertical quadrants and

diagonally -bounded quadrants) to establish the bounds of applicability
of the study. The study concludes that operation of the moveable
detector sys*em with a minimum of 50% of the thimbles available is
acceptable with the above provisions.

Due to che significant database used in the above study Westinghouse
intended that the uncertainties derived are to be considered of a
generic nature and should be applicable to subsequent cycles with all
Westinghouse fuel. The Westinghouse generic thimble deletion analysis
vortion of the study was originally to support permanent reduction of
the detector thimble operability requirement to 50% (29) in Westinghouse
four-loop plants (note that the study also addresses measurement
urcertainties for F__ which McGuire does not use). However, the NRC has
previously denied af(enptl for such permanent changes (reference Beaver
Valley Power Station Facility Operating License No, DPR-66 Amendment No.
73 Safety Evaluation Report) on the grounds that reducing the number to
S50% might result in a lack of incentive to keep the system operating as
close to 100% as possible which could result in an unacceptably degraded
ability to detect anomalous conditions in the core. Duke Puwer has made
every effort to ensure the operability of the system through thimble
tube cleaning and preventive maintenance., Since the NRC has permitted
such relaxation of the 75% requirement for the duration of affected
reactor cycles (including one for McGuire Unit 1 Cycle 6 anid also one
for Beaver Valley based on this Westinghouse generic analysis), Duke
Power is proposing the Technical Specifications changes be applicable
for the remainder of McCuire Unit 1 Cycle 7, Westinghouse confirmed tne
uncertainties are applicable to the McGuire Unit 1 Cycle 7 core. It
should be noted that the study usus the INCORE computer code whereas
McGuire uses SNACORE, The equivalence of SNACORE and INCORE for
processing measured power distributions has been previously demonstrated
in Duke Power Company's "McGuire/Catawba Nuclear Station Nuclear Physics
Methodology for Reload Design", DPC-NF-2010A, approved by the NRC SER
issued on March 13, 1985, 7Tt is also neted that the input factors for
SNACORE are generated by Westinghouse using identical methods as used
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for INCORE. Therefore, the effects of deleting thimbles from SNACORE
are considered as properly analyzed using the results of the generic
thimble deletion analysis,

Burnup on Cycle 7 is currently about 5400 MWD/MTU of a 17,500 MWD/MTU
cycle., At *““= point in cycle operation, the core characteristics have
been well + -  'shed and, specifically, core power distribution is well
behaved. k - .1 rate error distributions from flux map measurement
indicate that the core is cpﬁratin; as designed. All power distribution
surveillance parameters (F ., F ) currently have sufficient margin to
their limits after the curfent Téchnical Specification required
uncertainties are applied, From the flux map taken on October L1, 1990,
it is calculgted that there is approximately 5.9% margin in ¥ (i.e.,
measured F plus its measurement uncertainty in comparison its
Technical ggeciflcation Limit) ﬂnd approximately 6.2% margin in PQ(z).
The predicted peaks (F_ and F ) decrease in value the remainder ‘of the
cyele. It is also nxpgctod tﬂﬁt the core will continue to behave as
designed, Therefore, adequate margin exists for implementation of the
West inghouse study additional measurement uncertainties.

Description of Proposed Technical Specifications Changes:

The propesed Technical Specificacions changes are bassed on guidance
provided by Westinghouse with the commissioned McGuire 1 Cycle 7 thimble
reduction study.

T.8, 3/4.2.2 is modified by adding a footnote to surveillance
Specifications 4.2.2,2.b, 4.2.2.4.b, and 4.2.2.5, where the measurement
urcertainties are addressed. The footnotes, which are applicable only
for McGuire Unit 1 Cycle 7, for reasons discussed abcve, instruct that
the 5% F (z) measurement uncertainty be increased linearly (with the
max imum 92) when the number of availab e detector thimbles is less than
75% of the total (with the minimum 50%). This additional uncertainty is
in accordance with the results/bounds of the McCuire Unat 1 Cycle 7
West inghouse study discussed above, and will result in a maximum F (2)
measurement uncertainty of 7% at the 50% available detector thimblg
level. No other changes to Specification 3/4.2.2 are required for the
reduction in the number of available moveable incore detector thimbles.
Note that a footnote is added to Spevification 4.2.2.4 which applies for
base load operation, even though no base load operation analysis was
performed for McGuire Unit 1 Cycle 7 and thus the specification would
not be used for Unit 1 Cycle 7. This was done for conservatism in case
hbase load operation is subsequently asalyzed and implemented on Unit 1
Cycle 7 for some reason, since failure to increase the measurement
uncertainties under the specified conditions (i.e., base load operation
and less than 75% available detector thimbles) would be
non-conservative,
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T.8. 3/4.2.3 is modified by adding a footnote to limiting condition for
operation Specification 3.2.3.¢, where measurement uncertainties are
addressed. The footnote, which is applicable only fog McGuire Unit 1
Cycle 7 as discussed above, instructs that the 4% F‘ measurement
uncertainty be increased linearly (with the maximum ?2) when the number
of available detector thimbles is iess than 75% of the total (with the
minimum 50%). This additional uncertainty is in accordance with the
results/bounds of the McGuire Unit 1 Cycle 7 Westﬁnghouse study
discussed above, and will result in a maximum F measurement
uncertainty of 5% at the 50% available detactor‘@himble level. No other
changes to Specification 3/4.2.3 are required for the reduction in the

n r of available moveable incore detector thimbles. Note that thn

¥ maasure**gt uncertainty would be increased by adjusting the F

lfﬂit of F H (linearly by 1% from 75% to J0Z thimbies avnilnble’?
rather thnﬁ adjusting the measured value F_.~. The method used is
equivalent te adjusting the 4% F | measur‘ﬁent uncertainty by

[4% + (3 = T/14.5) (1%2)], where #is the number of available thimbles,
similarly to the method used in Specification 3/4.2.2. This was deemed
the best way to accomplish incorporating the additional uncertainty into
Specification 3/4.2.3. Specification 3.2.3.c states that the fignre
specified in the Core Operating Limits Reporﬁ includes thek@; ¥ N
measurement uncertainty., Since both the F limit of F ARH F‘

are used in the R equation (defined in Speegiication 3.29§.a) which ?s
utilized with thnkfigure specified in the Core Operating Limits Report,
adjusting the F i value to reflect the adﬂitionai uncertainty
accomplishes th‘*same thing as adjusting F ... No changes to
Specification 3.2.3.a or the figure specif(ﬂd in the Core Operating N
limits Report (which specify the k equation) are needed since the L
utilized in the equation is defined in Specification 3.2.3.¢ which
includes the additional uncertainty adjustment footnote,

7.8, 3/4.3.3.2 is modified by adding footnotes to limiting condition for
operation Specifications 3.3,3.2.a and 3.3.3.2.b, where the minimum
percentage of detector thimbles and minimum number of detector thimbles
per core quadrant are specified for operability of the Moveable Incore
Detection System., The Specification 3.3.3.2.a footnote states that the
minimum percentage of available detector thimbies may be reduced from
75% down to 50%, provided that any necessary adjustments are made to
peaking factor measurement uncertainties and the ainimum number of
detector thimbles per core quadrvant is appropriately adjusted. This
reduction to 502 (with attendant provisions) is in accordance with the
results/bounds of the McGuire 1 Cycle 7 Westinghouse study discussed
above., The Specification 3.3.3.2.b footnote states that tlie minimum
number of available detector thimbles per core guadrant, where gquadrant
includes both horizontal-vertical quadrants and diagonally-bounded
quadrants, must be raised from two to four for a reduction of the number
of available detector thimbles below 75Z of the total (with the minimum
50%). This increased minimum (with quadrant proviso) is in accordance
with the results of the Westinghouse study discussed above and is
required to establish the bounds of applicability of the study., Both of
the above footnotes are applicable only for McGuire Unit 1 Cycle 7 for




reasons previously discussed. No other changes to Specification
3/4.3.3.2 are required for the reduction in the number of available
moveable incore detector thimbles.

No other changes to Technical Specifications are required for the
reduction in the number of available moveable incore detector thimbles.
The Moveable Incore Detection System is also utilized for Specifications
3/4.2.4 (1.e., surveillance Specification 4.2.4.2) and 3/4.3.1 (i.e.,
Surveillance Table 4.3-1 Item 2). While these specifications will be
impacted by the reduction (i.e., the changes to Specification 3/4.3.3.2
will allow performance of the surveillances of Specifications 3/4.2.4
and 3/4.3.1 with the Moveable Incore Detection System having less than
75% of the detector thimbles available), there are no peaking factor
measurement uncertainties or other factors referenced in the
specifications which require changing. The changes to Specification
3/4.3.3.2 are all that are needed to handle the Specification 3/4.2.4
and 3/4.3.1 aspects of the reduction in the number of available moveable
incore detector thimbles. Further, since this is a temporary change
which will expire at the end of Unit | Cycle 7, the Bases sections of
the affected Technical Specifications are not being changed to reflect
the temporary provisions. The bases for these temporary provisions will
be documented via this submittal and the NRC Safety Evaluation Report
approving these proposed amendments,

Conclusions:

This proposed Technical Specifications change would allow an increase in
plant operating flexibility (for Unit | Cycle 7) while maintaining
sufficient data collection capability to ensure that the operation of
the core is within licensed limits. This change would be utilized only
if further failures of the detector thimbles occur. Based upon the
preceding justification, Duke Power Company concluces that the proposed
amendments are necessary to avoid an unnecessary potential shutdown of
McGuire Unit 1 which has real benefits in terms of availability,
component lifetime (avoiding an unnecessary thermal cycle on the reactor
and associated systems), and safety, Based upon the preceding safety
analysis, Duke Power Company concludes that the proposed amendments will
not be inimical to the health and safety of company personnel or the
public. Further, such amendments have been granted by the NRC for
MeGuire Unit 1, Cyele 6 and for other plants in similar situations in
the past (e.g., Yankee Nuclear Power Station, Facility Operating License
No. DPR-3 Amendment No. 100; and Beaver Valley Power Station, Facility
Operating License No. DPR-66 Amendment No. 61).
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Figure la
Relative Error in Detector Response
((Calc-meas)/meas )
McGuire Unit 1 Cycle 7
September 14, 1990 Flux Map
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Figure 2¢

Relative Error in Detector Response

((Calc-meas)/meas)

McGuire Unit 1 Cycle 7
Novmeber 26, 1990 Flux Map
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PEAKING FACTORS (FDH AND Fq)

M1C7 PEAKING FACTORS VERSUS BURNUP

FIGCURE 3
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BORON CONCENTRATION (PPMB)
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The combined percent relative sample standard deviation of all maps is given
by Equavicen 7 s

’y
-~

v : - 1/2
2 (v, = 1) 87, +N %) N,
s“lbmu n=l - .x-lw Nt =1 (Eq 7
NT
where:

N, = Number of random deletion cases of each map = 5 and

N, = Total number of datapoints = 21 maps x 5 deletions/map = 105
BEquations ¢ and 7 are constructed in such a manner that if one were to directly
compute the mean and standard deviation for all 105 datapoints, the same numeric
results would be obtained.

after Ymnm and S_ ., have been obtained for each parameter of interest, and
for both 30% and 75% thimble deletion cases, 95% confidence/ 95V probability one-
aided upper tolerance limits are constructed to quantify the th’mble deletion
uncertainty comgonent (See Equation 8).

Thimble Deletion Uncertainty Component (%) = X . . + K8 e (Eq. B)

where k = ths one-sided 95% confiderce/95% probability trlerz .ce limit factor for
104 degrees of freedom = 1,919,

Applicati.n of the above methodology is presented in the “Results” section of
this re - ort. The statistical combination of the thimble deletion uncertainty
component witii INCORE measurement is discussed in the “Thimble Deletion Unce.
tainty” section ol this report,

RESULTS

Table 2a provides the peaking factors sample mean (%) for each map (see Equation
4) and the sample standard deviation (%) for each map (see Equation 5) for the
50% thimbles available case. The combined sample mean (%) and the combined
standard deviation (%) for each parameter of interes*, as calculated per Equa-
tions 6 and 7, is also shown. Table 2b presents the analagous information for
the 75% thimbles available case. Tables 2c and 2d provide the sample mean and
the sample standard deriation for quadrant tilt and axial offset over fLhe same
database.
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F, UNCERTAINTY, F°

[ ] (a,c)

For conservatism to support generic applicacion to subsequent cycles, FJ (50%)
v.ll be rounded to 1.07, This 2% incremental thimble deletion penalty is line-
arly applied from 75% to 50% thimbles available (i.e., 1.05 at 44 thimbles and
1,07 at 29 thimbles available).

F,, UNCERTAINTY, F""

The appropriate F, Uncertainty for as faw as 29 thimbles remaining is

[ ]

For conservatism, to support generic application to subsequent cycles. F,  (50%)
will be rounded to 1,07. This 2% incremental thimble Jdeletlon penalty is line-
arly applied from 75% to 50% thimbles available (i.e., 1.05 at 44 thimbles anu
1.07 at 29 thimbles available).

(a,c)

OFF-NORMAL POWER DISTRIBUTIONS

Thimble deletion uncertainty compcnent tolerance limits are constructed in Appen-
dix B based upon the pseudo-dropped rod data from Table 3a. It is interesting to
note that the pse .do-dropped rod results are generally less limiting than typical
flux map results. or example, for F,,, the thimble deletion uncertainty compo-
nent (50%) is |

)t

AXIAL OFFSET AND QUADRANT TILT

The mean change in quadrant tilt with 29 of the thimbles available was found to
be only |
]' Similarly, the mean change in axial offset

with 50% of the thimbles available was also quite small at [

1
Note that all uncertainties on A.O. and tilt are absolute values and not percent=~
ages of A.0, nor tilt. These values indicate that thimble deletion has a negli-~
gibly impact on the core average axial power shape measurement. Changes of this
magnitude are not significant and will not adversely affect excore detector cali-
bration.
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CONSERVATIVE ASSUMPTIONS

For convenience a summary of conservative assumptions employed in this study are
provided below:

1) The total thimble deletion penalty from 100% to 50% of the available
thimbles was utilized rather than the incremental penalty from 75% to 508
of the available thimbles,.

2) Thimble deletion uncertainty results were rounded up and negative bias
values were set to zero.

o= —
{a,¢"
3 s

4)

$)
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SECTION 2

This section quantifies the number of thimbles per quadrant required for McGuire
Unit 1 in order to improve the ability to distinguish between random and system-
atic thimble deletion events and to establish the bounds of applicability of the
incremental peaking factor uncertainties.

The current Technical Specification requirement of a minimum of 2 M/D thimbles
per core quadrant is not sufficient to distinguish between random and systematic
deletion events with high confidence. By increasing the regquired mi. imum number
of M/D thimbles per quadrant, and by defining quadrant in such a manner as to
essentially place a requirement on each 1/8th core, the ability to distinguish
petween random and systematic events will be significantly enhanced.

1f, for example, for 50% thimbles remaining, the requirement of 4 or more
thimbles ver quadrant is satisfied, then in all likelihood a random deletion
occurred and incremintal thimble deletion peaking factor measurement uncertain-
ties are appropriate. On the other hand, if there are less than four thimbles
per quadrant, then it is possible that a systematic thimble deletion occurred and
that the impact on measured quadrant peaking factors, may be larger than quanti-
tied in Section 1,

METHODOLOGY - ANALYTIC SOLUTION

Recall that the number of combinatiurs of n events taken r at a time, C, is the
number of ways of selecting r out of n elements without regard to order. For
example, the number of ways of selecting 29 elements out of £8 is C,, = 3.01 x
10'*, Ratios of different combinations can be interpreted as probabilities. For
convenience the notation C(n,r) will be used to represent C'.

In the actual thimbhle deletion problem of interest some thimbles lie on the axis
or diagonals and hence are common to two quadrants. Solving this type of problem
analytically is quite complex., A somewhat simpler problem type that can be
solved exactly is described below,
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Because an exact analytic sclution for Method 1 i¢ very complex the computer
simulation results are relied upon to determine the minimum number of
thimbles per quadrant for the 4-loop core problem.

4-LOOP PROBLEM DESCRIPTION

The maximum possible number of available thimbles for a 4-loop Westinghouse PWR
is 58. The initial distribution of these thimbles is provided in the following
table. Figure. 4 and § should alsc help in visualization.

No. of Interior Thimbles in Q1 P i
No. of Interior Thimbles in (2 10
No. of Interior Thimbles in Q3 1]
No. of Interior Thimbles in Q4 11

No. of Axis Thimbles J1=r <
No. of Axis Thimblas Q2=-y3 4
No. of Axis Thimbles ('.=Q4 3
No. of Axis Thimbles Q4-Q1 L
o8 Total

No., of Interior Thimbles in QA 33
No. of Interior Thimbles in QB 14

No, of Interior Thimbles in QC -5
No. of Interior Thimbles in QD 1s
No. of Diagonal %T./: 28 QA-QB 1
No. of Diagonal Thi “s QB+-QC
No. of Diagonal Tharn . es QB-QD 2
No. of Diagonal Thimules QD-QA - |
58 Total

Note that all thimbles ~re counted as whole values even if they lie on an axis
or diagonal. Provided t'Jy technical specification value and computer
simulation are consistent this is appropriate. Twenty-nine (29) thimbles are
randomly deleted from each (ase.

4-LOOP FROBLEM RESULTS
A 3000 case simulation was run to obtain the probability distribution of the

minimum number of thimbles left after having reduced to 29 thimbles available,
Results are summarized in Table 5.

{

]' Therefore, a re- '(8,C)
guirermant that 4 or more thimbles per quadrant be available is appropriate,
Assur *% _.ndom thimble deletion, it is unlikely that with 29 thimbles remaining
overa:.. ’ wer than 4 thimbles will be available over the 8 quadrants.
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CONCLUSION

With the inclusion of the additional peaking factor uncertainties, it is con-
cluded that operation of the movable detector system with a minimum of $0% of the
thimbles available is acceptable provided that an additional 1.0% for F,, and
2.0% for F, and F, be applied to the INCORE measured peaking factors. However,
when fewer than 75\ of the thimbles are available there should be a minimum of 4
thimbles per quadrant where quadrant inc..des both horizontal-vertical guadrants
and diagonally bounded quadrants. This reguirement increases the ability to
distinguish between random and systematic thimble deletion events. In addition,
the confidence on the appropriateness of the incremental thimble deletion peaking
factor uncertainty values is increased provided that 4 or more thimbles per
quadrant are observed to be available, and counting thimbles on the axis and
diagona’l as whole values,
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Plant A
MAP
MAP
MAP
Plant A
MAP
MAP
MAP
Plant B
MAP
MAP
MAP
Plant C

MAP
MAP

Plant C
MAP
Plant D
MAP
MAP
MAP

Plant D

Burnup
(MWD /MTU)

Cyc
1

2
3

Ccye

w A -

Cyc

W N

Cyc

-

Cyc

Cyc

won e

cye

2

2,111
6,760
11,588

3
304

10,322
13,108

2,9%0
7,386
10,924

3

200
5,050

5,335

500
5,200
8,806

TABLE 1

INCORE DETECTOR THIMBLE REDUCTION STUDY MAPS

Core Power

89,
100.
100.

100,
100,
100,

90.
98.
98.

100.
100,

100.

100.
97.
75.

84.
100,
100,

96.
100.
100,

O -3

o

@

o

Lo o L= E =B«

o oo

Percent
Thimble Available (Ref.)

98.3
100,0
100.0

98.3
94.8
91.4

96.6
93.1
81.0

87.9
94.8
84.5
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TABLE 2a&
SAMPLE STANDARD DEVIATION AND MEAN FOR INCORE MAPS

WITH 508 OF THE THIMBLE AVAILABLE FOR FOUR LOOP
REACTOR CORE PARAMETERS

¢ AR &y

x|

MAP 8, (V) X, (W) 8, (V) X, (%) s, (V)

B

w N

w B -

L N r —

w P e
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TABLE 2b

SAMPLE STANDARD DEVIATION AND MEAN FOR INCORE MAPS
WITH 75% OF THE THIMBLE AVAILABLE FOR FOUP LOOP

Plant Cycle MAP

REACTOR CORE PARAMETERS

AH 2y

s (v X S (%) X (%) s (V)

x|

(%)

A 2 2 ]
A 2 3
A 3 1
A 3 2
A 3 3
B 1 1
B 1 2
B 1 3
C 3 1
[ 3 2
(# 4 1
D 3 1
D 3 2
D 3 3
D 4 1
D 4 2
D 4 3
|
E 1 1
E 1 2
E 1 3
scm T‘nm
— o e

* Plant D Cycle 4
others based on

Map 3 § and Y‘ b.sed on 3 random deletions., All
5 deletions.

MCGUIRE UNIT 1 CYCLE 7

PAGE=-15



PP —.
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Plant Cycle

A 2
A b
A 2
A 3
A 3
A 3
B 1
B 1
B 1
& 3
(> 3
C 4
D 3
D 3
D 3
D 4
b “
D B
E i
E 1
E 1
s:m .incﬁ

S ] B G T ) A G T ey W e p—y——— T e i ame a  a a W wip—

TABLE 2c¢
SAMPLE STANDARD DEVIATION AND MEAN FOR INCORE MAPS
WITH £0% THIMBLES AVAILABLE FOR FOUR LOOP
REACTOR CORE PARAMETERS
QUAD TILT+ AO.*

MAP S8 X(W) 8, (%) X, (%)

w B e

w Ao e L B3 e

9

‘a

- A

4+ Standard devietion for QUAD TILT about ATilt = (Ref, - Deleted) x 100%.

* grandard deviation for A.0. about AA.0. = (Ref., =~ Deleted).
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TABLE 2d

SAMPLE STANDARD DEVIATION AND MEAN FOR INCCRE MAPS
WITH 75% OF THE THIMBLE AVAILABLE FCR FOUR LOOP
REACTOR CORE PARAMETERS

QUAD TILT+ ALY,
Plant Cycle MAP 5 (%) X, (%) LY K, ()
e oy (a,c)
A 2 1
A 2 2
A 2 3
A 3 1
A 3 2
A 3 3
B 1 1
B ] 2
B 1 3
¢ i 1
c 3 2
¢ 4 1
D 3 1
D 3 2
D 3 3
D 1
D 4 2
D 4 3
E 1 1
E 1 2
E 1 3
S‘.‘ﬂ.l’: .A.Cmb
PP PuSG—)

+ Srandard deviation for QUAD TILY sbout ATilt = (kef. - Deleted) x 100%.

* Standard deviation for RAR.0. about AA.O0, = (Ref., - Deleted).
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TABLE 32

COMPARISCN OF DROPPED ROD AND THIMBLE DFLETION INCORE MAPS

F° F o F"
Thimble Meas. Loca- A Meas. Loca- P Meas. Eleva- F_
Burnup Run A tion t Diff.* tion % Diff.* E, tion % Diff.*

— - —— —_— —_—— — — —— ———— —_— — ———

— f(a,c)
200 MWD/MT9 O

.S02
-50B
.50C
.50D
.S0E

200 MWD/MTU O
.758
.75B

¥ |

'y

.75D
.T5E

* & Diff. = Ref. - Deleted x 100%
Ret.
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TABLE 3b

COMPARISON OF DROPPED ROD AND THIMBLE DELETION INCORE MAPS

Thimble Quad Meas .

Burnup Run Tilt Atilt+ A.QO. AA.O. %"

r—- e

200 MWD/MTU 0
.50A
.50B
.50C
50D
.50E

| 200 MWD /MTU 0
| 182,
| L7158
| ,18¢C
| 75D

.7SE

| + ATilt = (Ref, - Deleted) x 100%
| ** AAO = (Ref, - Deleted)
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Min., ¢ Thim. left
in Method 1 or

# Thimbles Left in
@1 is Method 2

—

e s T e et e e e

TABLE 4

TEST PROBLEM SUMMARY

Simulatiuns Analytic Solution
Method 1 Method 2 Method 2*
% Cases % Cases Probability %

* Analytic Solution for Method 1 is not available.
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TABLE §

4-LOOP CORE SUMMARY

3000 CASE THIMBLE DELETION SIMULATICH

29 THIMBLES DELETED

Minimum No, of Number of Percent of
Thimbles Left Cases Cases
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Figure 1. Movakle Detector Locations for Four Loop Plants
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Figure 2. Thimble Deletion Uncertainty Cumponent Versus Percentage
of Thimbles Available
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Analytic Solution:

60 Thimbles Iritial Total
30 Thimbles Remaining

Computer Simulation:

o Thimbles on Axis
60 Thimbles Initial Total
30 Thimbles Remaining

No Thimbles on Diagonal
60 Thimbles Initial Total
30 Thimbles Remaining

Figure 3.

Q1-03
45 Thimbles Initial

Q1.
15 Thimbles
Initial
Q1 Q2
15 15
Q4 Q3
15 15
QA
1%
QD 18 15 QB
15
QC

Test Problem Description
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Figure 4. Horizcatis -Vertical Quadrants Movable Detector
Thimble Number Scheme
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APPENDIX A

THIMBLE DELETION UNCEFTAINTY COMPOMENTS

95% PROBABILITY AND 95% CONTIDENCE (X, + KS_. )

. Uncert.

. Uncert,

. Unceért.

. Uncert.

. Uncert.

. Uncert,

NORMAL (TYPICAL' FLUX MAPS

Component

Component

Component

Component

Component

Component

(50%)

(75%)

(50%)

(75%)

(50%)

(75%)

MO TIRE UNIT

(8, ¢)
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A PENDIX B

THIMBLE DELETION UNCERTAINTY COMPONENTS

95% PROBABILITY AND 95% CONFIDENCT (X, + KS )

. Uncert.

. Uncert.

. Uncert.

. Uncert.

Uncert.

. Uncert.

PEEUDO DROPPED ROD FLUX MAPS

Component

Component

Componen.

Component

Caomponent

Component

(5C%)

{75%)

(50%)

(75%)

(50%)

(75%)
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comp 2
tilt or
A.O.

QUADRANT TILT:

AXIAL OFFSET:

TWO-SIDED

MCGUIRE UNIT

5% CONFIDENCE LIMITS ' MEAN ATILT AND MEAN AA.O

AN (approximate t by 2)

(a,¢)

(a,c)

1 AV
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PROPOSED TECHNICAL SPRTIFICATION and COLR MODIFICATIONS

INBERT A

When the number of available movable detector thimbles is8 less than
75% of the total, the 5% measurement ungertainty shall be increased to
(8% #+ (3-T7/14.5)(2%)) where T is the number of available thimbles.

INSERT B

When the nur yer of aveilable movablie detector thimbles is less than 78% of
the total, the 4% measurement uncertalinty shall be increases linearly by 1%
as specified by the COLR,

INSERT C

wWhen the number ¢f available movable detector thinbles is less than 75% of
the total the 4% measurement uncertainty shall be increased Lo
[4% + (3-T/14,.5) (1%)) where T is the number of available thimbles.

INSERT D

a)
APl I Y for & of available thimbles 275%
F 7" oe [(0.0148/14.5)T7 + 1.4453) for % of available thimbles

250% and <75%

where T is the number of available thimbles.
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ATTACHMENT 3

Analysis of Significant Hazards Consideration



Analysis of Significant Hazards Consideration:

As required by 10CFR 50.81, this analysis is provided concerning whether
the proposed amendments involve significant hazards considerations, as
defined by 10CFR 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
cousequences of an accident previ.usly 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 are a change for McGuire Unit 1 Cycle 7 to
reduce from 75% to 50% the number of available moveable incore detector
thimbles required for the Moveable Incore Detection System to be
operable, thus allowing continued operation of Unit 1 should a current
problem with sticking detector thimbles become worse,

The proposed amendments would not involve an increase in the probability
of an accident previously evaluated. The Moveable Incore Detection
System is used only to provide confirmatory information on the neutron
flux distribution and is not required for the day-to-day safe operation
of the core. Its information is not considered in the accident
analyses. The system is not a process variable that is an initial
condition in FSAR Chapter 15 analyses. The conly previously evaluated
accident the system could be involved in is breaching of the detector
thimbles (due to wear by the detectors for example) which would be
enveloped by the small break loss of coolant accident (LOCA) analysis.
As the proposed changes do not involve any changes to the system's
equipment and no equipment is operated in a new or more deleterious
manner, there is no increase in the probability of such an accident.
The proposed amendments would not involve an increase in the
consequences of an accident previously evaluated. The Moveable Incore
Detection System is not used for accident mitigation (the system is not
used in the primary success path for mitigati-n of a Design Basis
Accident). The system is a control system not required for safety. The
ability of the Reactor Protection System or Engineered Safety Features
System instrumentation to mitigate the consequences of an accident have
not been impaired. The small break LOCA analysis (and thus its
consequences) continues to bound potential breaching of the system's
detector thimbles. Therefore, the change does not involve an increase
in the probability or consequences of an accident previously evaluated.

The proposed amendments would not create the possibility of a new or
different kind of accident from any accident previously evaluated as
they only affect the minimum complemen. of equipment necessary for
operability of the Moveable Incore Detection System. As discussed
above, no new equipment is introduced and no equipment is operated in a
new manner. Thus the changes could create no new or different accident
causal mechanisms. Therefore, the proposed amendment does not create
the possibility of a new or different kind of accident from any accident
previously evaluated since it does not modify plant operation or
components.,




The proposed amendments would not involve a significant reduction in a
margin of safety. The reduction in the minimum complement of equipment
necessary for operability of the Moveable Incore Detection System could
only impact the monitoring/calibration functions of the system.
Reduction of the number of available moveable incore detector thimbles
to the 50% level does not significantly degrade the ability of the
Moveable Incore Detection System to measure core power distributions.
Core peaking factor measurement uncertainties will be increcased, but
will be compensated for by conservative measurament uncerts’qty
adjustments in the Te _.anical Specifications to ensure t} ‘rtinent
core design parameters are maintained. Sufficient additional penalty is
added tc the power distribution measurements such that this change does
not impact the safety margins which currently exist., Also, available
detector thimble reduction has negligible impact on the quadrant tilt
and core average axial power shape measurement. Sufficient detector
thimbles will be available to ensure that no quadrant will be
unmonitored. Based on these factors, the margin of safety is not
reduced as the core will continue to be adequately monitored.

In addition, similar changes for other plants in the past (as well as
for McGuire Unit 1 Cycle 6) have been determined not to involve
Significant Hacards Considerations.

Based upon the preceding analysis, Duke Power Company concludes that the 1
proposed amendments do not involve a Significant Hazards Consideration.




