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1.1 Prestartup NIS Realigmeent Following Refueling - PT/0/A/4600/78

This procedure was performed on March 2~4, 1992.

This test was used to calculute preliminary calibration data for
the intermediate range (IR) and power range (PR) detectors
following refueling.

The set of Cycle & preliminary calibration data was determined by
i taking the End of Cycle 7 (EOC7) calibration data and adjusting it
- by a weighted average of the ratio of the sum of the predicted
assembly powers for the Cycle 8 loading to the sum of the measured
assembly powers from the last Cycle 7 Incore/Excore calibrationm.
The core locations used to calculate the ratio of the predicted
Beginning of Cycle 8 (BOC8B) assemblv powers to the measured EOC7
values are shown in Figure 2.

The average predicted BOC&-to-EOC7 IR ratio was -1.05; the average

. predicted BOCB-to-EOC7 PR ratio was -0.91. Based on these
results, the IR and PR currents were adjusted prior to Cycle 8

, Initial Criticality.



Figure 2

Assemblies co Uge for Calculating
IR and PR Calibration Setpoints

OlOIO] | |

&
®
[®

+—
.---4 -— aﬁ»--—~»-———l} e il

b =

Core lccations
PR calibration

Core locations
IR calibration

used for

used for

OO
®

- s N -

-~ O

O @

10
il
12
13
14

1S









i When 1. on scale:

After 1 decade
increase on IR:

When SR blocked:

TABLE
Overlap Data
on March 15, 1992
via the OAC
Source Range
cps

LER} N32
700 700
15000 15000
16000 16000
7

PR i —

Intermediate Range
amps
N33 LEL]
1.1 x 10°M 1.2 x 109
1.1 x 1009 1.5 x 10°%
1.6 x 10°%® 1.6 x 107
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Boron Endpoint Meaiurement - PT/0/A/4150/10

This test was performed March 16, 1992, Three sets of data were
obtained. In the first set, Control Bank D was initially at

212 steps withdrawn, the Reactor Coolant System boron
concentration was 1695 ppm and the Pressurizer boron concentration
as 1730 ppm.

Control Bank D was pulled to the All Rods Out (ARO) Configuration
and the resulting reactivity change was converted to equivalent
boron using the predicted Differential Boron Worth., Contrel Bank
D was then reinserted to the just critical condition and the test
was performed twe more times,

The results of these reactivity changes were each added to the
initial Reactor Coolant System boron concentration to give the ARO
Boron Endpoint, The values were averaged to give the final result
of 1696 ppm. This value met the acceptance criterion of the Hot
Zero Power (HZP) ARD Critical Boron concentration of

1696 +50 ppm,
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3'3

Controi Rod Worth Measurement - PT/0/A/4150/11

On March 16, 1992, Shutdown Bank B rod worth was measured using
the established boration/dilution methud. There were no other
rods In vhe core at the time. Shutdown Bank B was predicted to be
the highest worth bank and was measured using this method so as to
serve as the referéence bank for Control Rod Worth Measurements by
Rod Swap.

The measured worth of Shutdown Bank B was 846 pcm. The predicted
worth was 882 pem with an allowable band of #132 pem. This
represented an error of 4.1% and was within the acceptance
criterion of #15%, Figure 5 shows the measured integral and
differential rod worths for Shutdown Bank B,

14




Figure §

McGuire Unit 2 Cycle B
Shutdown Bank B Worth

Ditterential and Integral Worths
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3.4

Control Rod Worth Measurement: Rod Swap - PT/O/A/4150/11A

On March 16/17, 1992, the rod swap method of contrel rod worth
measurement was begun. Shutdown Bank B was used as the reference
bank and its worth was measured by the boration/dilution method
(see Section 3.3).

With the reference bank essentially all the way in and the reactor
just critical, each control and shutdown bank was measured via rod
exchange. The integral worth of the bank being measured (l.e.,
the test bank) was determined from the dafference in the critical
rod position of the reference bank with and without the test bank
in the core.

The measured bank worths were com/.red with predicted worths and
all banks were within the acceptance criterla of #30% or #200 pem
whichever was greater. The measured total rod worth was >90% of
the predicted worth which met the acceptance criteria. In
addition, all review criteria were met.

The results of the rod exchange test are given on Table &,
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TABLE 4

Control Rod Worth Measurement: Rod Swap

Predicted
Bank Worth Percent +
Identification pem Difference

(predicted reference

Control Bank C 882 4,3

bank)

Control Bank A

Control Bank B

Control Bank C

Control Bank D

Shutdown Bank A

Shutdown Bank C

Shutdown Bank D

Shutdown Bank E

Total Rod Worth

* Measured by boration / dilution method

Predicted _
‘Ibuux;? 1 %100

++ Rounded to nearest pcm

17
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4.0

Power Escalation Testing

deGuire Unit 2 Cycle B Power Escalation testing started
March 17, 1992, at the conclusion of ZPPT and was completed
March 28, 1962.

The unit went on line March 17 at 1243 hours. The unit experienced some
holds during power escalation which were scheduled to allow testing per
PT/0/A/41°0/21, Post Refueling Controlling Procedure for Criticality,
Zero Power Physics, and Power Escalation Testing, and to allow Chemistry
testing.

At -38% power on March 20, 1992, PT/0/A/4150/02A, Core Power
Distribution and Incore/N1§ Correlation Check, was performed. Table S
shows the full core flux map results based on PT/0/A/4150/02A. The
results from the full core flux map taken were used to project a
"limiting" power at which F_ or Fu Tech Spec peaking factor margin
would be maintained, This projection indicated that the 'e Tech Spec
peaking factor margin would be maintained to 91.1% power.
PT/0/A/4600/02F, Incore and Nuclear Instrumentation Systems Interim
Recalibration, was also performed at ~38% power. The results of this
test were usad as calibration data for the Power Range excore detectors,
Table 6 shows the test results.

At -78% power on March 23, 1992, PT/0A/4150/02A, Core Power Distribution
and Incore/N1S Correlation Check, was performed. The test results are
given in Table 7. The results of the NIS correlation check indicated a
difference between incore and excore AFD to be 2.041% for Quadrant 1,
PT/O/A/4600/02F, Incore and Nuclear Instrumentat.-n Systems Interim
Recalibration, was therefore completed at -78% power. The results of
this test were used as calibration data for the Power Range excore
detectors. Table 8 shows the test results. The results from the full
core flux map taken were used to project a "limiting"™ power at which r°
or !}. Tech Spec peaking factor margin would be maintained. This
projection indicated that both the Fy, Tech Spec peaking factor margin
and the F_ Tech Spec peaking factor margin would be maintained for power
levels up to 100X power.

Power escalation then resumed at a rate of -2.5%/hr. Upon achieving
~90%, PT/0/A/4150/03, Thermal Power Output Measurement, was performed
(see Section 4,1), The remaining tests designated for Hot full Power
Equilibrium Conditions were performed on March 27-28, 1992. The tests
and their results are described in Sections 4.2 - 4.4,

18






N o = e

Table 6

|
OF/1/A 8100720 ‘
ENCLOSURE 4. ) ‘
TANLE 1.3 \
Excere Cyrrents and Volteges
Correlated to 00N Fuil Power
A1 ¥arious Axisl Dffeets

FULL POVER DETECTOR CURRENTS (MICROMNPE) 00 GUSFONDING 10 VARIOUS INCONE AXIAL OFFANTS

o I i S R darEme

Unit 7 cyele
|
|

INCORE DETECTUR No41 UETECTOR M- 42 OFTRCTUN N4 LETECTOR ¥- 44
AXIAL

OFFeET t » T v $ ® 1 ®
”®.0 ise.e e 33,4 802 v i ine. s 6.3
20.0 e 15,6 18, 9.8 1.6 243.0 4.2 1.8
10.0 na.t i 9.1 2934 1.0 B4 LI 51,8
0.0 217.8 I 180.90 114.0 1443 . 0.8 2691

-10.9 202.% 1.1 80,9 188 1. 3011 24,8 W0

~30.0 8.4 e g 8. il 1304 108,13 4047

+30.0 1733 ok @ 2.6 178.8 194,58 PEL N | %0 Jae

5 1.0000 1.0000 1.0000 1.0000 1. 0000 1.0000 1,0000 1.0000 |

NORMALIZED DETECTOR VOLTAGES (VOLTS| AT VARIOUS AXIAL OFFSETS

e T L R Sy AP R S

DETECTOR K-41 LErEcTOR N 47 SETECTON M43 DETECTOR - 44 ?
B s P ) » e r » T8 . » 8 :
10084 G384 2480 10,630 6611 0437 10008 6604 D416 10.018  6.608 3.0
5406 T.U66  2.020 .46 T.IB4  2.286  9.46) 0186 2.7 9.488 1.234  2.333 |
0908 7748 160 6898 TTSY L4269 108 L3983 .12 L.ait 5
8,330 8,330 0.000 8.330 8,030  0.000 8,330 8.330  0.000 8.330  0.330  0.000 :
TN 02 <160 1060 0903 <1047 2,764 0,908 <1139 N.987  0.008 <111 |
AN S8 G220 T80 0,478 <2384 1,097 9T 2.7 1,208 9.438  -3.32 .
6506 10.0%  -3.480 6,621  10.000 2437 6601 10.086 -3.416 6862  9.976  -3.0%2

AFD INCORE/EXCORE RATIOS FOR QUADRANTS 1 - 4

B e L I B R AR TR Ry .y

PR ——

WAD 4 QUAD 2 QUAD 1 QUADL 3
N4l w4 LAY ] No4s
M 1.4 Mool 4% Mo l.48) M 1500 :

PREPARED n“v%"-' rm_géﬁz

-20-




TABLE 7

M2CH Core Power Distribution Results
78% Full Power

NOTE: Axial location 1 is ihe bottom of the core.

Axial location 61 is the top of the core.

Unit 2 Cycle 8
Date/Time Map Taken
Power Level

Cycle Burnup

Boron Concentration

Control Rod Position

Maximum F* SUB Q

Maximum pin F* SUB AH

Maximwn Reactlion Rate error
(from predicted)

Minimum F-SUB-Q-OP Margin 6.7815%
Minimum F~SUB-Q-RPS Margin 11.2082%
Minimum F-DELTA-H Margin 06152
Total Incore Axial Offset
Incore Tilts:

Upper Cory
Quadrant 1: ~1,382%
Quadrant 2: 0.8992
Quadrant 3: 1.295%

Quadrant 4: ~0.8132

-21-

May M2CBFO02

3/23/92 0050 hours

77%

1.63 EFPD 66 MWD/MTU
1410 ppm

Control Bank D a*t 199/198
steps withdrawn

1.6981 at Axial Loc. 35,
Horiz. Loc. J~10

5.11% at Horiz. Loc. B-08
Location F~09
Location J-10
Location G~12

1,146%

Lower Core
Quadrant 1: ~0,707%
Quadrant 2: 0.3732
Quadraunt 3: 0,5152

Quadrant 4: -0.1827%
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TABLE ¢

Thermal Power Output Measurement Results

Off-Line Computer

Plant Computer
¥

z MW 1 MV
Primary Heat Balance 90.776 3096.391 §0.97 3103.0
Secondary Heat Balance 90.398 083,516 3083.203
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Keactivity Anomalies Calculation - PT/O/A/4150/04

This test compared the actual core reactivity to the predicted
core reactivity Ly taking into account the actual Reactor Ceolant
System boron concentration, Xenon and Sama,ium worths, rod
positions and power level and adjusting these to the ARO, Hot Full
Fower (HFP), equilibrium Xenon and Samarium condition,

Theoretical and actual Reactor Coolant System botron concentration
for these conditions were then compared.

The test, performed at -100% on March 27, 1992, indicated that the
actual ARO, HFP, equilibrium Xenon and Samarium condition boron
concentration was 11688.9 ppm. This compares to a predicted value
of 1202.8 ppm. The 13.9 ppm difference translated into a

109.5 pem error between actual and predicted reactivity worths.
This was within the acceptance criterion for the test of

#1000 pem.

=g5=




4.3  Core Power Distribution and Ircore/NIS§S Correlation Check -
PT/O/AI4150/02A

On March 27, 1992, PT/0/A/4150/02A, Core Power Distribution and |
and Incore/N15 Correlation Check, was performed at -100% Full |
i Power and equilibirum conditions.

The indicated incore axial flux difference (AFD) from flux map
MICBF004 was ~2.035%, The results of this test indicated at the
maximum absolute difference between the AFD from any Power Range
excore detector channel and the indicated Incore AFD from the full
core flux map was <3%. The results of the test are summarized in
Table 10.
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TABLE i0
M2CE Core Power Distribution Results
«100% Full Power

NOTE: Axial location 1 is the bottom of th ore,
Axial location 61 is the top of the core.

Unit 2 Cycle 8
Date/Time Map Taken
Power Level

Cycle Burnup

Boron Concentration

Control Rod Position

Maximum F* SUB Q

Maximum pin F* SUB AH

Maximum Reaction Rate error
(from predicted)

Minimum F-SUB-Q-OP Margin 3.54371%
Minimum F-SUB-Q-RPS Margin 11.3242%
Minimum F-DELTA-H Margin 4.2350%
Total Incore Axial Offset

Incore Tilts:

Upper Core
Quadrant 1: ~1.561%
Quadrant 2: 1.493%
Quadrant 3: 1.002%

Quadrant &4: ~0,9341%

.37

Map MZCBFOO4

3/27/92 1000 hours
~100%

5.79 EFPD 234 MWD/MTU

1198 ppm

Control Bank D at 211 steps
withdrawn

1.6585 at Axlal Loc. 34,
Horiz. Loc, G=10

1.4337 at Horlz. Loc. G=10

5.16% at Horiz. Loc. B-06
Location M-07
Lecation L-14
Location G-12

-2.035%

Lower Core

Quadrant 1: =0,603%
Quadrant 2: 0.6497%
Quadrant 3: 0.329

Quadrant 4: -0,223%

e e . . i




4.5

Incore and Nuciear lostrumentation Systeas Recalibration -
PT/1IA] 4600/ 020G

This test was perforned on March 27-28, 1992, to obtaln
recalibration data for the excore detectors based on the incore
axial offsets. The NI§ amplifier gains, the f(Al) reset function
for the over-power differential terperature protective se points,
and the OAC excore power distevibution menitor were all calibrated
on March 31, 19682, The results of the test are glven In

Table i1,
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Dubke Paiw Jompany
Wachoera Conter

PO Bax 1007

Chariate NC J820). 10w/

& ouaroven

June 16, 1992

Mr. Rex Gleascn

Regional Manager

Water Quality Section

Department of Environmental, Health and Natural Resources
919 North Main Street \
Mooresville, N. C. 28115

Subject: Marshall Steam Station
NPDES Permit NCOOR4987
Release of Domestic Wastewater
'11-' "-'70‘00‘5 NS"-'O‘.zl
Certified: PO67 125 0850

Dear Mr. Gleason:

Pursuant to Part I1, Section D (6)(C) of Marshall Steam Station's
NPDES permit (NCOO(4987), this is a follow~up written report to the
North <Carolina Department of Environment, Health and Natural
Resources (NCDEHNR; of recent noncompliances associlated with
Marshall's sanitary treatment system. Telephone notifications were
made to Mr. Mike Parker of the Mooresville Regional office on June
J and 5, 199%, by Ms, Norma Atherton of Duke Power Company.

EVENTS

On June 2, 1992, due to maintenance ::nsing activities, water from
a fire hose inadvertently entered the domestic w. stewater package
plant through a manhole cover. The manhole cover, which was
located in a paved traffic area, is solid except for several one
inch holes. ‘

The package plant wa: unable to process this surge of water and, as
a result, the facili'y overflowed for approximately three and one
half hours via an overflow line. The cverflow discharged to Lake
Norman at the Marshall intake canal.

On June 4, 1992, a rainfall event that produced 1.7 inches of rain
within 2 hours caused rainwater to enter the sanitary systen
through the manhole cover referenced above. The sanitary treatment
system overflowed to the intake canal for approximately 1 hour via
the overflow line.
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CORRECTIVE ACTIONS

A review was made of all existing sanitary system manhole covers.
Two manhole covers were replaced with solid manhole covers,
including the manhole cover in question, and sealed in place with
a sealant. No additicnal covers were |dentified that would allow
surface water infiltration.

The overflow line from the sanitary treatment facility was "capped"
by removing the elbow connection from the chlorination chamber and
inserting a blank flange. For long term corrective action, a
design study is being initiated to evaluate the possible upgrade of
the sanitary treatment system. Recommendations from the design
study and time tables wi'! be provided as this information becomes
avallable to us. '

Operations personnel have been reminded to che-¥ Loth the number
two sump and the sanitary system levels Af a civil alarm is
received in the control room. This alarm is a si.ated alarm between
the two locations.

Should you have any questions, please contact Norma Atherton at
(704)382-2116.

Sincerely,

Norma G. Atherton, Production Specialist 11
Generation Services Department
Environmental Division
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be: G. 8. Rice
J. R. Hendricks
J. 8. Carter
D. L. Burrell
B. E. Davis
Central Records
NRC Document Control Desk



