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INTRODUCTION

The Vogtle Nur.e«ar Plant Unit 1 Cycle 4 Startup Test Report summarizes results for
tests performed as required by plant procedures following a core refueling. The report
provides a brief synopsis of each test and gives a comparison of measured values with
design parameters, Technical Specifications, or values assumed in the FSAR safety
analysis.

Unit 1 of the Vogtle Nuclear Plant is a four loop Westinghouse pressurized water
reactor rated at 3411 MWth. The Cycle 4 core loading consists of 193 17 x 17 fuel
assemblies.

Unit 1 began commercial operations on May 31, 1987 and has completed the first
three cycles with the following average burnups:

Cycle 1 Complete 10/8/88 15,852 MWD/MTU
Cycle 2 Complete 2/23/90 15,789 MWD/MTU
Cycle 3 Completa 9/15/91 18,504 MWD/MTU

Seventy-two of the 193 assemblies comprising Cycle 4 are based upon the VANTAGE
5 design. Two of the VANTAGE 5 assemblies contain a total of 24 demonstration rods
clad in ZIRLO (Reference Tech Spec 5.3.1) and are located in core locations K2 and
F14.
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FIGURE 2.2 CONTROL ROD LOCATIONS
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Burnable Absorber and Secondary Source Rod Configurations
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Burnable Absorber and Source Rod Locations

FIGURE 2.4
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CONTROL ROD DROP TIME MEASUREMENT
EURPOSE

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 > 581°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fully withdrawn position shall be 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 1o
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 1.554 seconds.



TABLE 3.1 CONTROL ROD DASHPOT ENTRY TIMES

CONTROL ROD  DASHPOT ENTRY CONTROL ROD DASHPOT ENTRY

~hQCATION . _TIME(MSEC) ~hQCATION ~TIME (MSEC)
002 1688 MO8 1636
B12 1640 HO6 1648
M14 1582 H10 1656
PO4 1638 FO8 1676
BO4 1664 KO8 1692
D14 1618 FO2 1650
P12 1680 B10 1546
MO02 1648 K14 1682
GO3 1616 PO 1618
co9 1650 806 1654
J13 1658 Fl4a 1646
NO? 1630 P10 1634
co? 1628 K02 16863
G13 1644 HO2 1574
NO9 1670 BO8 1812
JO3 1654 H14 1670
E03 1628 PO8 1628
c11 1656 FO6 1544
L13 16566 F10 1662
NOS 1634 K10 1646
cos 1644 K06 1522
E13 1646 D04 1670
N11 1636 M12 1644
Lo3 1604 D12 1568
HO4 1540 MO4 1638
(ole]] 1546 HO8 1686
H12 1662

SAMPLE SIZE=53 MEAN=1564 SIGMA=0.026  2SIGMA =0.080

MEAN-2SIGMA = 1.504 MEAN + 2SIGMA = 1,604

Since the control rods in locations D14 and MO2 fell outside of the 2SIGMA limit, they were
dropped an additional six times. The drop times for these extra six drops were all measured
at less than 1.610 seconds which was within the 2.7 second Tech. Spec. limit.
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6.0 CONTROL AND SHUTDOWN BANK WORTH MEASUREMENTS

PURPQSE

The objective of the bank worth measurements was to determine the integral
reactivity worth of each control and shutdown bank for comparison with the values
predicted by design.

SUMMARY QOF RESULTS

The rod worth measurements were performed using the bank interchange method in
which: (1) the worth of the bank having the highest design worth (the "Reference
Bank") is carefully measured using the standard boron dilution method; then (2) the
worths of the remaining control and shutdown bhanks are derived from the change in
the reference bank reactivity needed to offset full insertion of the bank being
measured.

The control and shutdown bank worth measurement results are given in Table 6.1.

The measured worths satisfied the review criteria both for the banks measured
individually and for the combined worth of all banks.
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7.0 STARTUP AND POWER ASCENSION
PURPQSE

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

1. NIS intermediate and power range calibration as required prior 10 startup and
during power ascension to take into account the effect of a low leakage core.

2. Conduct 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 OF RESULTS

Full core flux maps were obtained at about 30%, 49%, 76% and 98% RTP. Hot
Channel factors were evaluated at each power ulateau and are shown in Table 7.1. The
incore and excore delta-| were also evalugted at each plateau. Reactor coolant flow was
determined from calorimetric measurements at 96% RTP. Anincore-excore recalibration
test was performed at 76% RT?P.

saoccse

Delta T calibration constants were determined at 98% power using the calonmetric
measurements and measured values of T-HOT and 7-COLD.

14



TABLE 71

SUMMARY OF POWER ASCENSION FLUX MAP DATA

Param = Mapl130 2 Mapl131 Map135 2 Map 136

Avg. % 30 49 76 98
Power

LOPAR 1.899 1.807 1.683 1.680
FODHN Limit

VANTAGE 1.985 1.804 1.768 1.658
5 FOMN
Lirmnit

LOPAR 1.5670 1.4560 1.4336 14093
F DHNM
Measurad

VANTAGE 1.6084 1.5877 1.6447 1.$310
5 FDHN
Measured

Core Avg. 0.1 8.4 5.1 4.9
AFD

Avg. Core -0.280 17.278% 6.659 4973
% A.0.

Most 1.8978 2.3219 1.8393 1.8089
Limiting

FQIZ)

+2%

Transient 3.4023 4.2511 2.4276 1.8311
FQ Limit
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8.0 REACTOR COOLANT SYSTEM FLOW MEASUREMENT
EURPQSE

The purpose of this test was to determine the flow rate n eac!, rea 1o 2oolant loop In
order to confirm that the total core flow met the minimum fiow reguiremant given in
Technical Specifications.

SUMMARY QOF 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
383,136 gpm. The total core flow was determined to be 400,231 gpm.
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