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2.0

UNIT 2 CYCLE 3 CORE REFUELING

EEFERENCES

Westinghouse WCAP 13118 (The Nuclear Design Report for the Vogtle Electric
Generating Plant, Unit 2, Cycle 3)

SUMMARY

Unloading of the Cycle 2 core into the spent fuel pool commenced on 03/20/82 and
was completed on 03/23/92.

Core reload commenced on 04/04/92 and was completed on 04/07/82. The as loaded
Cycle 3 core is shown in Figures 2.1 through 2.5, which give the location of each fuel
assembly and insert. The Cycle 3 coie has a niominal design lifetime of 18,500
MWD/MTU and consists of 17 Region 2 assemblies ‘rom Unit 1, 16 Region 4
assemblies, 68 Region 4A assemblies, 16 Region 4B assemblies, 48 Region 5A
assemblies and 28 Region 58 assemblies. Fuel assembly inserts consist of 53 full
length control rod clusters, two secondary sources anc 138 thimble plug inserts. The
assemblies in Regions 5A and 5B contain 4672 fuel rods with Integral Fuel Burnable
Absorbers (IFBA).




FIGURE 2.1 UNIT 2 CYCLE 3 REFERENCE LOADING PATTERN
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Burnable Absorber Configurstions
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Burnables Absorber and Source Rod Locations

FIGURE 2.5
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3.0

CONTROL ROD DROP TIME MEASUREMENT
PURPOSE

The purpose of this test was to measure the drop time of all control rods under hot,
full flow conditions in the reactor coolant system to ensure compliance with Technical
Specification requirements.

SUMMARY OF RESULTS

For the hot, full flow condition (Tavg > 551°F and all reactor coolant pumps
operating), Technical Specification 3.1.3.4 requires that the rod drop time from the
fully withdrawn position shall be € 2.7 seconds from the beginning of stationary
gripper coil voltage decay until dashpot entry. All rod drop times were measured to
be less than 2.7 seconds. The rod drop time results for dashpot entry are presented
in Table 3.1. The mean drop time was determined to be 1.562 seconds.



TABLE 3.1 CONTROL ROD DASHPOT ENTRY TIMES

CONTROL ROD DASHPOT ENTRY

~+QCATION TIME (MSEC).
002 1588
B12 1666
M14 1560
PO4 1582
BO4 1600
D14 1616
P12 1676
MO02 1664
GO3 1642
co9 1540
J13 1544
NO7 1632
co? 1658
G13 1668
NO9 1556
JO3 1692
E03 1524
c1 1538
L13 1606
NOS 1640
cos 1670
€13 1666
N11 1666
Lo3 1678
HO4 1540
Do8 1694
H12 1652

SAMPLE SIZE=53 MEAN=1.562
MEAN + 25IGMA = 1.614

MEAN-2SIGMA = 1,10

Control rods in locations D14, B10 and M12 fell outside of the 2SIGMA himit and ware
therefore dropped an additional six times. The drop times for the additional drops were all
measured within the 2.7 second Tech. Spec. limit. A summary of the additional rod drop data

is provided below.

MAXIMUM
CONTROL ROD  DASHPOT ENTRY
~hOCATION TIME (MSEC)

D14 1.600

810 1.692

M12 1.664

CONTROL ROD

~kQCATION —TIME (MSEC)

MINIMUM

DASHPOT ENTRY

mo8 1688
HO6 1602
H10 1642
FO8 1692
KO8 1684
FO2 1678
B10 1624
K14 1628
PO6 1670
BO6 1644
F14 1600
P10 1654
K02 1628
HO2 1670
BO8 1654
H14 1618
POB 1670
FO6 1680
F10 1638
K10 1642
K06 1648
D04 1664
M12 1600
D12 1626
MO4 1672
HO8 1562
SIGMA =0.026 2SIGMA =0.062

AVERAGE

DASHPOT ENTRY DASHPOT ENTRY
~IME (MSEC)  __TIME (MSEC)

1.662
1.564
1.494

1.688
1.677
1.827



4.0 INITIAL CRITICALITY
PURPOSE

The purpose of this test was to achieve initial reactor criticality under carefully controlled
conditions, establish the upper flux limit for the performance of zero power physics tests,
and operationally verify the calibration of the reactivity computer.

SUMMARY OF RESULTS

Initial reactor criticality for Cy~ e 3 was achieved by dilution at 0316 on May 7, 1982,
The reactor was stabilized at the following critical conditions: RCS temperature 656.6°F,
intermediate range power approximately 1 x 10-8 amps, RCS boron concentration 2089
ppm, and Control Bank D position at 187.5 (188/187) steps. Following stabilizatior, the
point of adding nuclear heat was determined and a checkout of the reactivity computer
using both positive and negative flux periods was successfully accomplished. In
addition, source and intermediate range neutron channel overlap data were taken during
the fluy increase preceding initial criticality to demonstrate that adequate overlap existed.

10













Control A
Control B
Controt C
Control D
Shutdown A

Shutdown B
(Reference)

Shutdown C

Shutdow:. D

All Banks Combined

TABLE 6.1

Predicted Integral Bank Measured Bank Worth Percent Difference
Worth & Review Crniteria
{pcm) {pcm) {pcm)

268 + 100 209.2 -21.9
794 + 119 8204 +33

778 + 117 7481 -3.8

502 + 100 466 8 -7.0

244 + 100 2349 -3.7
957 + 96 996.0 L4

456 + 100 4471 -20

451 + 100 438 8 -27
452 + 100 427.3 -85
4202 + 490 4788.6 -2.3
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7.0

STARTUP AND POWER ASCENSION

PURPQSE
The purpose of the power ascension program was to provide controlling instructions for:

1. NIS intermediate and power range calibration as required prior to startup and
during power asce~sion to account for the effect of a low leakage core.

2. Performance of startup and power ascension testing, to include:

HZP reactor physics tests

Reactor coolant system flow measurement
Core hot channel factor surveillance
Incore-excore AFD channel calibration
Reactor Coolant System Delta T Calibration

SUMMARY QF RESULTS

Full core flux maps were obtained at plateaus of approximately 31%, 49%, 76%
and B0% RTP. Hot Channel factors were evaluated at each power plateau and are
shown in Table 7.1, The incore and excore delta-| were also evaluated at each
plateau. An incore-excore recalibration test was performed at 76% RTP. Reactor
coolant flow was determined from calorimetric measurements at 94 8% RTP.
Delta T calibration constants were determined at 94 8% power using the
calorimetric measurements and measured values of T-HOT and T-COLD.

sagoun



TABLE 7.1

SUMMARY OF POWER ASCENSION FLUX MAP DATA

Patam Map 67 Map €8 Map 69

Avg % 31.2 48 .9 756.9
Power

LOPAR 1.902 1.831 1.681
FDHN Limit

VANTAGE 1.801 1.803 1.769
5 FOMN
Limit

LOPAR 1.4716 1.4418 1.4256
FOMN
Measured

VANTAGE 1.6209 1.6829 1.6637
& FOHWN
Measured

Core Avg. 4.0 6.0 4.0
AFD

Avg. Core 12.796 12.287 5.309
% A.O.

Most 2.1694 2.2008 1.78861
Limiting

FQ(2)

+2%

Transient 4.0702 42654 2.3825
FQ Limit
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4.065

1.7830

2.2032



8.0 REACTOR COOLANT SYSTEM FLOW MEASUREMENT
PURPOSE
The purpose of this test was to determine the flow rate in each reactor coolant loop in
order to confirm that the total core flow met the minimum flow requirement given in
Technical Specifications.
SUMMARY OF RESULTS
To comply with the Technical Specifications, the total reactor coolant system flow rate

determined at normal operating temperature and pressure must equal or exceed 393,136
gpm. The total core flow was determined to be 415,033 gpm.
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