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j 1.0 Introductton
i

:

ICore loading for-McGuire Unit 1 Cycle 8 wat4 started on November 16 1991,

[ and was completed November 19 The core for McGuire 1 Cycle B consists
of 117 Westinghouse optimited f uel assemblies and 7611abcock & Wilcox

| Mark-!!W fuoi assemblics. .To control power peaking and maximiro cycle
'

length. 64 Iturnable Absorber inserts are used. Figure 1 gives the Unit 1 1

Cycle 8 core loading pattern. |
l

Crit.lculity. Zero Powr "'+ sics Testing (ZPPT) and Power Escalation i'

'

Testing-(PET) began I wemb - N '. The unit. scachnd 100% power on
,

December 15 1991. <
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1.1 Prestartup NIS Realignment Followlsig Refueling - PT/0/A/4600/78

|

This procedure was performed on November 25, 1991. ,

This test was used to calculate preliminary calibration data for
the Intermediate range (IR) and power ratige (PR) detectors
followltig refueling. ,

4

The set of Cycle a preliminary calibration data was determined by
taking- the Fnd of Cycle 7 (EOC7) calibration data and adjusting it'

by a weighted average of the ra:.lo of the sum of th# prodleted
assembly powers for the Cycle 8 loading to the sum of the measured
assembly powers from the last Cycle 7 incore/Excore calibration. |
The core locations used to calculate the ratio of the predicted
Beginning of Cycle 8 (BOC8) assembly- powers to the measured EOC7 ,

_

!values are shown in Figure 2.
i

The average prodleted BOC8-to-EOC7 1R ratto was -1.07: the averat.c [
predicted BOC8-to-EOC7 PR ratio was -0.81. Based on these
results, the IR and PR currents were adjusted prior to Cycle 8 [
initial Criticality. j
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Tigure 2

Assemblies to tir.c for Calculating
IR and PR Calibrat ton Set point n
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2.0 Ct itleality Followltig a change in Cote Nuclear Characterlatics -
pT/0/A/4150/28

On December 7 1991 bot on saroples were t aken in prepat ation f or the
approach to criticalit*/. These samples indici ed reaccor coolant boron
on be 2116 ppm. Since it was desired t o achieve crit icality with

eithert

(a) -500 pcm of Control Bank D insetto.i. @

(b) the lowest allowabir- boron concentration while maintaining
1.0% Shut down 14argin,

a target value of 1060 ppm was chosen for react or coolant boron
cencont rat ion. This represent ed part (h) of 1560 ppm used plus
100 ppm conservatistn. Calculations using the unit Data book

(op/1/A/6100/22) Indicated a volume of 14815 gallons of demineralized
water should be added to the system to dilut e from 2116 ppm to 1600 ppm.
nn December 7, 1991, this dilution of the Reactor Coolant System was
st art ed. The dilution was recured after 14815 gallons of demineralized
water had been added to the system. af ter adequate syntem mixing,
Chemistry si9ples indicated Reactor Coolant System boron was 1670 ppm.

Dn December H. 1991, rod withdrawal commenced st : ting the Shut down Bank
A. As rods were withdrawn, both source range detectors were observed
and rod motion was stopped each tin.o either flux level doubled or any
control rod bank was fully withdrawn. At these points a set of counts

was taken on each source range detector and Inverse Count Rate Hr.tlo
(ICRR) was plotted to monitor the approach to criticality. The unit

achieved criticality at 1533 hours on December 8 1991, with Cont rol

bank D at 205 steps withdrawn. The predicted critical position per
op/0/A|6100/06, Reactivity Balance Calculation was 180 steps withdrawn
on Control Bank D. This represented a reactivity difference of 88 pcm
based on the predicted ilZp. No Xenon Integral Rod Worths.'

.

5
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3.0 Zero Power Physics Testing - (ZPPT)
,

Zero Power Physics Testing for McGuite 1 Cycle 8 started December 8, 1991,

and was completed December 10, 1991. The output of Power hange Detector
W42 was used as input to the teactivity comput er for Zero Power thysics
Testing. All neceptance criteria for ZPPT were met, j

A mintimrn of one decade of owrlap between the yource range and the ,

intermediate range detectors was verified on December 8, 1991. via the |

Control Board Indicat ion, the NIS panel, and the Operator Aid Computet [

(OAC). .The results shown on table i reflect the data f rom the OAC.

The point of adding nuc] car heat was determined December 8, 1991. This wu ,

'

done by est ablishing a slow poult ive startup rate and observing a change in
plant pararnotern such as an increase in the reactivity trace and an
increase in pressurizer level. rbe test was per f ortned t wice to establish
repeatability of the data. Tabic 7 gives the results of thei two trials ,

- wnich were used to det ermine an avernte nuclear heat reading.
'

Nuclear heat was determined to be at an average flux. level of 3.979 x 10''
amps on the reactiv!ty computer picoammeter (NI.2) and L 347 x 10 amps on [

4

Intermsalat e Range Detector N35 and 3.849 x 10'' amps on Intermediate Range
Detector N36. hom these results the test band for ZPPT was determined in
be 10 e to 10'' amps on the reactivit y computer, ,

on December 8/9 1991, an on line checkout of the reactivity computer was
performed. This was done by withdrawing Control 14ank D until a positive
reactivity insortion of.-+25 pcm was ludicated on the roactivity computer.
The time for the flux level to deuMa m: seas.ured and f rom this doubling 3

time (DT), the reactor period was calculated (period = DT/0.693), Using 4

'

the reactor period, the amount of reactivity was determined using the
predicted 'dat a. This react ivity was compared to- the rer,ctivity computer
indication.- The test was repeated for a reactivity insertion of a40 pcm. - !

An on-line negative inactivity checkout on the reactivity computer was also
performed.. This was done by inserting Control Bank D until a negative
react ivity change of --40 pcm was indicated on . the t eactivit y computer. . [
The time for the flux level to halve was measured and from t.his halving

,

- time (IIT), t.ho reactor period was calculated (porlod a 117/0.693). Using
the reactor period, the amount of react!vity was determined using predicted
data. This reactivity was compared to t he reactivity computer indication. . L

The test as repeated for a reactivity change of -25 pcm. The_ final
-

results met all acceptance criterla and are given in Table 3.

An electronics only negative reactivity insettlar, test was also completed :

1: satisfactorily as 'part of PT/0/B/4000/55 Reactivity Computer Periodic
Test.

IJ

w
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)!Overlap Data
un December 8, 1991

via the OAC -

!

I
,

!
i

Source Ratigti Int ermodlat e Rang |
cps amps i

N31 N32 N35 N36 .

;.-

Vhen 1H on scale 528 647 1.42 x 10'" 1. 3 x 10' u |
L

; After.1 decade
'i

increase on 1Rt 7880 1$395 1.3 x 10-28 1.5 x 10*30

When SR blocker! 7880. 15395 1.3 x'10'80 1.5 x 10'8' ;
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TABLE 2
!

Nuclear llent ;
;

:

React lv!t y Comput e r, int e rrnodi ate _ Rang e j

|
_N4g N35 N 3 t> |

t

Trial l' 3.880 x 10'' 3. 580 x 10'' 4.135 x 10''
'
.

3.113x_T 3 MO x d.4. Trial.2 3 , 9 7 (> x 10

Ave rap,o . 3.928 x 10'' arnps 3. 3 4 7 x 10'' amps 3.849 x-10*' amps

Test Band: 10-8 to 10-7- arnps on N42.

.
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TABLE 3

Results en Dececher 8/9. 1991- Reactivity Computer Checkout

. .
Doubling or Reactivity Reactivity from +

i

| Initial Flux Level (Amps) Period Halving Time Computer (Sp) DT or HT (Ap ) Ap

g Reactivity Computer' (Seconds) (Seconds) (pcm) (pcm) : Error
1

3.31 x 10-* 233.33 161.73 27.91 28.35 1.58
'

4.02 x 10'' 176.66 122.45 35.67 36.11 1.21

5.9e . 10'* |
'

-233.22 -213.29 -27.27 -27.96 2.&7

4.00 x 10-* -269.15 -166.52 -33.17 -32.68 1.51

|

l
'e
a

?.
+ | ap - Ap*] x 100

APc .

.

.

;

i
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3.1 lloron Endpoint Heasurement - PT/0/A/41SO/10 :

Thi s t e t.t was perfortned Decenibor 9, 1991. Three sets of data were |
obtalned. Ifi the first set . Cont rol llank D was inillally at 21$ !

st eps withdrawn, the React or Coolant System bos on concent ration
wtas 1669 ppm and the Pressurlror boron cuncout ration as 1673 ppm.

Control liank h was pulled to the All Rods Out. (ARO) Configuration '

and the result itig react ivity change was convert ed to equivalent i

boron us!ng t he pt edict ed Dif f erent ial lloron Worth. Control liank !
D was then reinserted to the just critical condition and the test

,

was perfortned two more times. ;

The results of thene react tvity changes were each added to the
initial Reactor Coolant System baron concentration to give the ARO

' lloron Endpoint. The values were averaged to give the final result
of 1670 ppm. This value snet the accept ance criterlon of the flot ;

Zero Power (ll2P) ARO Crit leal lloron concent rat ton of |

1686 f,$0 ppm. i

!
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3.2 Isothermal Temperature Coeffielent Measurement. - pT/0/A/4150/12 j

; This test was performed on December 9, 1991. The test measures !

Isothermal Temperature Coefficient (lTC) by plotting Reactivity j,

verf.us Average Reactor Coolant System Temperature. The Moderat or
'

Ternperature Coef fielent (MTC) is found using the relat tunship was
,

follows:
,

MTC (pcm/*F) ITC - Doppler Temperature Coefficienta

The acceptance criterlou on the ARO ITC was 0.fi212.0 pcm/'F. The
predicted Doppler Temperature Coefficient was -1.45 pcm/ F.

i

The Reactor Coolant System boron concentratlon was 1679 ppm at the !

start of the test. A heatup/couldown was performed while keeping
rod position and boron const ant to determine reactivity cha.1ge
versus temperature. The heatup/couldown was performed a second- ,

time to establish repeatability of the data. The results are
fshown in Figures 3 and 4. The average ARO ITC was found to be

-0.29 pcm/ F. This fell within the acceptance critetton band.

This gave an ARO MTC of +1.16 pcm/0F which was within accept abic !
'

Technical Specification limits.

Following the completion of this test. PT/0/A/4150/31,"
,

Determination of Rod Withdrawal Limits to Ensure Moderator
Temperature Coef ficient Within Limits of Technical Specifications !

was performed. The results of this test Indicated there were no-
rod withdrawal limits needed for Unit 1 Cycle 8.-

.

11-
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3.3 Control Rod Warth Measureanent. - pT/0/ A/4150/11 !

'

On December 9/10, 1991, Cont rol llank C rod worth wes me asut ed

i uslng the established boration/dllution inethod. There were no
ot.her rods in the core at the time. Control 11ank C was predicted
to be the highest worth bat k and was measured using this method soi

as to serve as the reference bank for Control Rod Worth
Measurements by Rod Swap.

,

The measured worth of Control llank C was 771 pcm. The predicted ,
'

worth was 824 pcm with an allowable band of 1124 pcm. Thls
*represented an error of 6.9% and was within the acceptance

critetton of 115%. Figure 5 shows the rneasured integral and
dif ferential rod worths for Control llank C.

,
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3.4 Conttal e Worth Heanutoment Rod Swap - PT/0/A/4150/11A

on Decernher 9, 1991, the rod swap method of control rod worth

tac a su rernetit was begun. Control 11ank C was used as the reference.

bank and Itu worth was ineasured by the boration/dllut.lon method
(see Section 3.3).

With the reference bank essentially all the way in and the reactor 1

- just critical, each control and shutdown bank was rneasured vla rod
exchange. The integral worth of the bank being snoasured (l.c.,
the test bank) was determined frorn the difference in the critical ;
rod positlon of the reference bank with and without the test bank

'in the core.-

The measured bank worths woro compared with predicted worths and -

all banks-were withln the acceptance criterla of +30% or +200 pcm
whichever was greater. The measured total rod worth was >90% of
the prodleted worth which met the accept ance criteria. In

; addit ion, all review criteria were inet .

The results of the rod exchange test are given on Table 4.
.
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TAlt1E 4

Cent rol 1;od Wot t h Measurernent i<od Swap

=====4 - - =.cy..-..umu-==r_._._____2===._.

Pr edle t ed Measuted

Bank Worth Wo r t h Petrent *

Ident ( flent loti prm pcm 4+ Dlfietettre
- - . _

Cotit t ol Bank C 824 771 * 6.9

(prodlot ed s eieretice
batik)

Cont t ol llank A 311 343 9.3
___

Ccntrol liatik B 675 615 9.8
-~

Cont rol llank D 490 469 4.5

Shutdown Bank A 265 268 1.I

hhutdown Bank 11 804 793 1.4

Shut dowit Bank C 408 392 4.1

Shut down Bank D 40H 392 4.1

Shut down llank I: 4'39 476 3.6

Total Rod Worth 4644 4$19 2.H
. . . . . - _ . - _ ..

4

+|, ?? Y.YbD.k .- ) | g 1()()
no.>.s us ca

++ llounded t o nearest pcm
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4.0 power Escalation Testing {
:

McGuire Unit 1 Cycle a Power Escalation t esting started .

Decernber 10, 1991, at the conclusion of ZPPT and was completed !

December 31, 1991. ,

-!
The unit.went on line December 10 at 1706 hours. The unit experienced

,

some holds during power escalation which were scheduled to allow testing :

per PT/0/A/4150/21. Post Refueling Controlling Procedure for ;

Criticality, Zero Power Physics, and Power Escalation Testing, and to [

allow Chemistry tenting.
t

At -38% power on Deccmber 12. 1991. TT/1/A/9200/289, MIC8 Core Power
Distribution, was performed. On March 3, 1992 PT/0/A/4150/02A, Core !

'

Power Dist ribution and Incort .15 Correlation Check, was performed again
due to LER- 369/92-02. Table 5 shows the full core flux map results_
based on PT/0/A/4150/02A. The results from the full core flux map taken

Tech Specwere used to project a " limiting" power at which F, or F3 ,

peaking factor margin would be maintained. This projection Indicated
'

Tech Spec peaking factor margin would be maintained to 94.5%
thattheF)1/A/9200/293.H1C8IncoreandNuclearInstrumentationSystems

-

!

power. TT
Interim Recalibration, was also performed at -38% power. The results of
this test were used as calibration data for the Power Range excore |

detectors, Table 6 shows the test results. ,

7,

At ~78% power on December 14, 1991 TT/1/A/9200/289, MIC8 Core Power r

Distribution,' was performed. On March 3, 1992 PT/0A/4150/02A, Core
Power Distribution and Incore/NIS Correlation Check, was performed again
due to LER 369/92-02. The test result s are given in Tabic 7. All test-

acceptance criteria were met.. The results from the full core flux map

taken were ur,ed to project a " limiting" power at which F or F Tech
g g

Spec peaking factor margin would be maint.alned. This projection

indicated that both the F Tech Spec peaking factor margin and the F
Tech spec peaking factor margin would be maintained for power levels ,up

g

to 100% power. ,

i

TT/1/A/9200/282 MIC8 Incore and' Nuclear Instrumentation System
Correlation Check, was also performed at -78% power.. The results of
this test. Indicated that the maximum absolute difference between the
axial flux difference (AFD) from any Power Range excore detector channtl
and the it'dicated _incore AFD f rom the ' full core flux map was _ <2%. Based

on the guidance given in PT/0/A/4150/21. no further calibration of the-
excore detectors was needed until achieving 100% equilibrium conditions,

3

:
18
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Power escalation then t esurned at a rate of -2.S:/hr. Upon arblevit.g
-90%, PT/0/A/4150/03 Thermal Power Output Heasurement, was performed
(see Sect _lon 4.1). The remaining tests designated for 1101 full Power
Equilibriur- Conditions were performed on Deceniber 18-19, 1991. The

tests and their result s are described in Sections 4.2 - 4.$.

,
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TABl.1 5-

'
,

! MIC8 Cote Power Dist ribution Results
p 3HI Full Power
!

i
'

NOTE: Axial locatiott 1 is the leottom of the cote.
Axlal locatlon 61 is the top of the core.

Unit 1 Cyclo 8 Map FCH/1/0H/001

Dat e/Titno Map Taken 12/12/92 071's hours
F
I

j Power Level 3H.6%
t.
! Cycle fiurnup 0.2 EFPD 8.1 MVD/MTU
i

! Boron Concentration 1639 ppm

|
| Control Rod Position control Bank D at 202 steps
[ vithdrawn
|-

J' Maxirmtm 16 SUB Q 1.746'i at Axial Loc. 43,

i Poriz l.oc. E-04
i

Maximum pin F" 5011 All 1.4305 at lloria. Loc. E-05

| Haximum error F" SUB All (frotu predicted) 5.42% at florie. Loc.11-13
1

: Minimum F-SUB-Q-OP Margin -34.2109%* Location D-04
1 i

a

j- Minimtun F-SUB-Q-RPS Margin -46.7950t*.
1

Locatlon D-04

: Minimum F-DELTA-ll Margin 32.6343% Location D-03
i
e

||
' Total Incore Axlal Dftset 7.747% i

,fucore Tilts:

1

U- Jpor Corn 1.ower Core;

'Quadrunt 1: 1.151%. _ Quadrant 1: 0.573%-

Quadrant 21 -0.271% Quadrant 2 1.124%e

Quadrant 3: .0.562% Quadrant 31 -0.203%

Quadrant 4: ~1.442% Quadrant 41 -1.494%

* Not required surveillance for maps during power escalatlon.

-19-
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|Table 6 1

,.

M1CS Incore and NIS Interim Hecalibration Results

sente corrent. .ra voitove.
Cettelstes to 300g tvil to.og

at Vatives uts) cf fsets
1

,1Vnit 1 Cycle 4
'

1

1

J

Ft|LL PWER D57Tctch CVRA2WIS (NICRCAMTS) C09MKND1h3 *ab VUM8 (NCOPl AX1AL Cfr$F1|$
|
'

...... ,...... ... . . . . . ~ . . . ......
.....u..............................u.-

,

I

,

in;ong tritCED W. 4'. Orf t* :'t+ 1 42 ttTt m a s 43 DitteW A W 44
j

-AX1AL

ctrast 7 8 ? B 7 s T a

n.0 -Hi.. 1.i.4 n 2. 0 27... 21. 0 :.o.1 243.i u... |
!

20.0 217.6 . -179.5 -236.6 19).9 231.6 191.2 226 4 194.7
.

10.0 '201.9 143.7 lit.f 201.4 217.1 213.9 381.8 210.9 ;

0.0 149,7 207.8 7C1.4 224.4 202.6 210 8 197.4 237.2
I

10 0 178 7 222.0 140.1 240 3 168.2 247.2 103 1 243.1

70.0 161 7 136.1 175.1 MS.7 173.7~ 263,6 164.7 259.7

J0.0 147.7 240.3 189.1 !%I 119.3 28c.8 154,4 276.0
i

t

i

t 1 0000 1.0000 1.0000 1 0000 1.0000 1.0000 1.0000 1 0000*

WonAtltED ttTECTon '/ULTAGI4 (VOLTS) AT VMioVs AKIM. crrarfs
--... ........................................................

4

- t NCCM DETECTOR N.41 _DETEC MA R*42- C RECM M W 42 CETECMA N 44-

=AA1AL

_Ottatt T -t . T-B ' -T. 8 TD - 7_ 8 T.8 T '8 T3

-30.0 10. 0 6 '6.629 1.547 10.19a' 4.613 3.56l 16.112 6.522 3.690 10.146 6.541 3.60$

20.0 9.161 ' 7.196 ' 2.345 9.975 7.14% 3.390 9.$10 7.124 2.394 9.541 7.13f 2.404

J L10.0- '0.946 : 7.76) 1.152 .Bitl) -v.760= 1 195 - ,0.924 7.727 1 197 -8.933 ;7.734 1 302
-

~0.0 8.330 ' t.H0 - 0.000 4.330- 8. H0 0.000 14.00 8.3 M - 0.000 9,330 6.330 . 0.000
.

90.0 7.718 d.897 +1.181 7.701 0.902 +1.195 7.735 8.933' al.197 7.729 4.926 1.202
'

2.404
+20.0 -7.099 9.464'-- 2.149 7.005 9.475 3.Ito 7.142 9.936 24394 17.119' 9.523 .

1 30.0 - 6.404 10.031 .).547 6'.462 10.047 ~3.606 6.948 '10.130 =3.193 6 614 10.119 3.6C5

AfD 1NCop5/F.XCOM SATIO8 FCR QUADFANTS 1 E4

v.................................................-

QUAD 4' QUAD 3 QUAD 1 quad 3'

N*41 N.42 M 43 N"44

M + 3 479 M * 1.394 M * 4.342 M e.1 346

|

| :_.
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TAHLE 7

MICH Core Power Distributlon Results
78% Full Power

110TE: Axlal location 1 is the bottom of the core.
Axial location 61 la the top of the core.

Unit 1 Cyc}e 8 Hap FCM/1/08/002

Dat e/ Time Map Taken 12/13/91 2209 hourn

Power Level 78%

Cycle Burnup 1.27 EFPD 51 !ND/HTU

Baron Concent ration 1439 ppm

Control Rod Position Control bank D at 203 steps

wi t.hd rawn

Maximum F SUP,Q 1.6181 at Axlal Loc. 32,T

lloriz. Loc. D-09-

Maximum pin F" SUB All 1.4153 at lloriz. Loc. G-12

Maximum error F" SUli AH (from predicted) 3.05% at ilorig. Loc. R-OH

Minimum F-SUB-Q-OP Margin -1.7720%* Locatlon D-04

- Mininium F-SUB-Q-RPS Margin 1.0576%* Location D-04

(' H!nimum T-DELTA-ll Margin 16.6212% Location C-12

Total Incore Axial Offset 0.127%

incoro Tilts:
._

|; Uyper Ccre Lower Caro
|

Quadrant 1: 1.011% Quadrant 1: -0.239%

Quadrant 2 0.105%~ -Quadra1t 2: 1.168%

I- Quadrant 3 0.520% Quadrant 3: -0.049%

' 1.646% Quadrant 4: -0.881%Quadrant.4: -

* Not required surveillance for maps during power escalation.

|. -21--
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4.1 Thermal Power output. Measurement - PT/0/A/4150/03

This test was used to verify that the primary and secondary heat
balar'ces on the plant computer were consiste'.t wit.h primary and
secondary heat balances on a benchmarked offline computer. The
test was run on December 14, 1991, at -90% F.P, The results are

shown in Table 7.

The acceptance criterion of 1% difference between the offlino
computer and the plant computer wan rnet.

i
;

I
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TABIE 8

Thermal Power Output Mearurement Results

.

Plant Computer Off-Line Computer

% MW, . % MW,

Primary lleat. Balance 88.69 3025.23 89.14 3040.57

Secondary lleat. Balance 89.86 3065.30 89.87 3065.47

;

-

:.
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.

!
|
p.

-23-

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



.
.

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

.

1 ,

4,2 Reactivity Anomalics Calculation - PT/0/A/4150/04

This test compared the' actual core reactivity to the predicted
core reactivity;by taking into account.'the actual Reactor coolant
Synem boron concent ration, Xenon and Samarium wor'5:9 rod

positions and power level and adjupt.'ng these to 'm \RO, llot Full
_

Power (ilFP), equilibrium Xenon and damarium cond.tt ' i
Theoretical and actual Reactor Coolant System born oncentration
for theso conditions were then compared.

The test, performed at -100% on December 18, 1991, ludicated that
the actual ARD, ilFP, equilibrium Xenon and Samarium condition
boron concentration was 1168,8 ppm. This comparers to a predicted
value of 1171 ppnt. The 2.2 ppm difference translated l'nto a _*

17.3 pcm error between actual and predicted reactivity wortha.
This was within the acceptance criterion for the test of
p1000 pcm.

.s

_ _
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4,3 HIC 8 Incore and Nuclear Instrumentation System Correlation Check - !

1T/1/A/9200/292

This test was used to compare the incore axial flux difference as
indicated by a full core flux map to the axial flux difference
indicated on the plant computer by the excore detectors.

The test was performed at -100% on December 18, 1991. The

indicated incore axial flux difference (AFD) from f)ux map
FCM/1/08/004 was -1.695%. The remits of this test indicated that
the maxirmtr 2bsolute dif ference between the AFD from any Power
Range excor2 detector channel and the indicato incore AFD from the
full core flux map was <3%

>

e

i

a

%

1

;
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4.4 MICH Coro Power Dist.rlbution - TT/1/A/9200/289

On December 18 1991 TT/1/A/9200/289,-MIC8 Core Power
Distribution, was performed to verity the Core Power Distribut.lon

~ Technical Specification Limits for operation would not be
vlointed. The reactor was at -100% Full t'ower and equilibrium
conditions.

On February ;.4, 1992. PT/0/A/4150/02A, Core Power Distribution and
and Incore/NIS Correlation Check, was performed for FCM/1/08/004
with the revised SNA-CORC comput er code - as described in
LCR 369/92-02. The results of this test Indicated that the

_

minimum F, - operat lonal margin was -0.8516%. This negative valut;
indicat es that the AFD limits given in the MIC8 Core Operating
Limits Report shod 14 be reduced by 0.8$76%. Ilowever, the AFD
limits were not reduced resulting in LER 369/92-02. Table 9 gives
the test results based on the February 24, 1992 run.

;

_
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TABLE 9

MIC8 Core Power Distribution Results-
100% Full Power-

,

!

. NOTKr. Axla1. location 1 'Is the bottom of the core.
Axial location 61 la the-top of tl.e core.

Unit 1 Cycle 8 Map PCM/il08/004

Date/Titne Map Taken 2/18/93 1031 hours

Power Level -100%

''y c h Burmup 5.4 EFPD 219 MWD /MTU

.lloron Concentration 1168 ppm ,

,

Control Rod Poaltion _ Control llank D at 217/218
steps withdrawn

Maximum F SUD Q l 602 at Axial Loc. 31,T

lloriz Loc. D-09

Maximum plu r" SUB All 1.401 at llorlu. Loc. D-09

Maximum error F" SUB _ Ai! (from predicted) 5.72% at llorlz. Loc. R-OH

Minimum F-SUB-Q-OP Margin -0.8576% Location !!-13

Minimum = F-Sull-Q-RPS Margin 15.1529% Location D-03

Min. imam v:-DELT> -Il Margin 3.2429% Locat.lon D-09

Total Incore Axial Offset -- -1.695%

Incore Tilts:

iUpper Core. g er Core

. Qua d ra n t. .~ 1 : 0.480% Quadrant it'- 0. 4 2 2 %.'

Quadrant 2 0.756% Quadrant. 2: l'.238%
.

_

-Quadrant 3: 0.225%- ' Quadrant: 3 's -0,381

Quadrant.4 -1.461% - Quadrant 4: -1.280%

-27-
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4,5 MIC8 Incore and Nuclear Instrumentation Systems Recalibration -
rr/1/ A/9200/1.N

This test was perf ormed on December 18-19, 1991, to obtain
recalibration data for the excore detectors based on the incore
axial offsets. The NIS amplifier gains, the f(A1) reset function
for the over power dif ferential temperature protective sotpoints,
and the OAC excore power distribution monitor were all calibrated
on December 21, 1991. The results of the test are given in

'

Table 10.- ',

_

'
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' - --Table 10

MIC8 Incore and NIS Recalibration Results
100% Full Power

Cur.lat.a to sea suu tw.c
at various Azial Ot testa

'.' nit 1 Cyd e 8

IVt FCv1R OtnCTOR %*RREWTS (MICRCAMPS) ;CluttWICIN3 TO VAPIOU3 !NOCRI AX:AL CFFitTS
.......... ............,.... . ................. .. .... ~ . .. . . ... .... ... .

* w aN t OCECTR N-41 " CEC M M 42 05750ER N-43 0FTECW R N 44

AX1A!.

CIT 3ET T 4 T D T 6 T &

30.0 246.9 149.4 I?1.4 if5.9 263.6 191.1 260.4 164.6

20.0 233.7 186.3 257.0 203 e 749.9 200.1 245.8 203.%

10. 0 -- 220.5 203.6 242.5 311.3 234.2 224.8 23 1.2 221.7

0.0 207.2 P'9.3 226.1 239.1 222.5 2 3.6 216.? 263.3

10.0 194.0 235.8 213.6 256.8 200.0 262.3 202,1 258.8

-20.0 1110 . 8 252.4 199.1 274.1 195.1 281.1 187.5 277.4,

30.0 _167.5 '269,0 194.7 09J.3 181.4 J99.8 173.0 295.9

r 0.9981 0.987.1 0.6967 0.9857 0.9940 0.9865 0.9999 0.9875*

NORMALI*ED OETE; TOR VOLTACL1 (V3TS) AT VARIQGS AX!At CITSITS

,,........... ................... 4..........................

INCORS D EECTCR R-41- 08'fECW R F 42 O CECTOR W 43 JETETTCP Made

AXI.AL

crTSIT f 3 T-2 ? R T-b T 5 T+8 7 5 T-8
.

50.0 I.923 6.438 3.487 9.914 -6.477 3.434 9.468 6.407 3.462 10.011 6.399 3.611 .

20.0 9.394 7,069 2,3%$ 9.386 7.094 2.292 1.3;1 7.048 2.309 9.450 7.043 2.400

10.0 8.862 7.699 1.162 8.858 7.712 1.146 8.643 1.689 IJ54 8,890 7.666 1 204

0.0 :8.330 8.330 0.000 8.3.J 8.330 -13.060 d.NQ 8.333 0 000 8.310 4.330 0.000

10.0L 7.798 8.961 1.162 7.802 8.948 .1.146 7.811 8.971 1.154 7.770 _ 8.974 1.204

-2.J08 7.210 9.817 2.408
20.0' ?.266 9.391 2.325 't . 214 9.564 +2.202 1.305 9.612 -

30.0 - 6.735 10/222 3.487 ' 6.746 10.143 +3.438 6.192 1't.253 . .7. *62 6.649 10.261 .J,631

AF') INCCRE/11 CORE RATIOS KR QUADRANIS i . 4
......................................... ........ ..

QUAD 4 QUA0 2 -QUAD 1 -QUAD 3

N*4% W442 N-41 N.44

M = 1 433 M = 1.454 1 = 1.444- M + 1.384
1

<

8
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