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CLASSIFICATION/DISCLATMER

The data, techniques, information, and conclusions in this report have
been prepared solely for use by Virginia Electric and Power Company (the
Company), and they may not be appropriate for use in situations other than
those for which they have been specifically prepared. The Company
therefore makes no claim or warranty whatsoever, express or im, . 2d, as
to their accuracy, usefulness, or applicability. In particular, THE
COMPANY MAKES NO WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE, NOR SHALL ANY WARRANTY BE DEEMED TO ARISE FROM COURSE OF DEALING
OR USAGE OF TRADE, with respect to this report or any of the data,
techniques, information, or conclusions in it. By making this report
available, the Company does not authorize its use by others, and any such
use is expressly forbidden except with the prior written approval of the
Company. Any such written approval shall itself be deemed to incorporate
the disclaimers of liability and disclaimers of warranties provided
herein. In no event shall the Company be liable, under any legal theory
whatsoever (whether contract, tort, warranty, or strict or absolute
liability), for any property damage, mental or physical injury or death,
loss of use of property, or other damage resulting from or arising out
of the use, authorized or unauthorized, of this report or the data,

techniques, information, or conclusions in it
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PREFACE

This report presents the analysis and evaluation of the physics tests
which were performed to verify that the North Anna Unit 1, Cycle 12 core
could be operated safely, and makes an initial evaluation of the
performance of the core. It is not the intent of this report to discuss
the particular methods of testing or to present the detailed data taken.
Standard testing techniques and methods of data analysis were used. The
test data, results and evaluations, together with the detailed startup
procedures, are on file at the North Anna Power Station. Therefore, only
a cursory discussion of these items is included in this report. The
analyses presented include a brief summary of each test, a comparison of
the test results with design predictions, and an evaluation of the
results.

The North Anna Unit 1, Cycle 12 startup physics tests results and
evaluation sheets are included as an appendix to provide additional
information on the startup test results. Each data sheet provides the
following information: 1) test identification, 2) test conditions
(design), 3) test conditions (actual), &) test results, 5) acceptance
criteria, and 6) comments concerning the test. These sheets provide a
compact summary of the startup test results in a consistent format. The
design test conditions and design values (at design conditions) of the
measured parameters were completed pricr to the startup physics testing.

The entries for the design values were based on the calculations performed

by Virginia Electric and Power Company's Nuclear Analysis and Fuel

Group'. During the tests, the data sheets were used as guidelines both
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to verify that the proper test conditions were met and to facilitate the
preliminary comparison between measured and predicted test results, thus
enabling a quick identification of possible problems occuring during the

tests.
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SECTION 1

INTRODUCTION AND SUMMARY

On February 11, 1996 Unit No. 1 of the North Anna Power Station
shutdown for its eleventh refueling. During this shutdown, 73 of the 157
fuel assemblies in the core were replaced with 64 fresh fuel assemblies,
1 once-burned fuel assembly, and 8 twice-burned fuel asse;blies. The
twelfth cycle core consists of 8 sub-batches of fuel: three once-burned
batches, two from Cycle 11 (batches 13A and 13B) and one from North Anna
Unit 2, Cycle 9 (batch N2/11B); three twice-burned batches, two from
Cycles 10 and 11 (batches 12A and 12B) and one from Cycles 9 and 10 (batch
11B), and two fresh batches (batches 14A and 14B). Batches N1/11, N1/12
and N2/11 have top and bottom grids of Inconel-718 while the inner six
grids are made of Zircaloy-4. Batches N1/13 and N1/14 have top and bottom
grids of Inconel-718, six inner grids made of ZIRLO (ZIRLO provides
improved corrosion resistance and dimensional stability under irradiation
relative to Zircaloy-4 components), and one Inconel-718 protective grid
placed below the fuel and above the bottom nozzle for debris resistance.

Cycle 12, similar to Cycle 11, incorporated the burnable poison rod
design made of B,C in Alumina, which is available in various enrichments
of B,C. There are no thimble plugging devices inserted in N1C1Z. Due
to the conversion of the core barrel by-pass flow from downflow to upflow
during the NIC11/N1C12 refueling outage, no baffle clips were necessary
in N1C12 (to help protect against baffle jetting degradation). There are

28 vibration suppression damping assemblies inserted in peripherally
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loaded fuel assemblies that have non-rotated Zircaloy-4 grids. Reference
1 provides a more detailed description of the Cycle 12 core.

The core loading pattern and the design parameters for each sub-batch
are shown in Figure 1.1. Fuel assembly burnups are given in Figure 1.2
and documented in Reference 6. The available incore moveable detector
locations used for the flux map analyses are identified in Figure 1.3.
Figure 1.4 identifies the location and number of burnable poison rods and
source assemblies for Cycle 12, and Figure 1.5 identifies the location
and number of control rods in the Cycle 12 core.

On March 10, 1996 at 23:51, the Cycle 12 core achieved initial

criticality. Following criticality, startup physics tests were performed

as outlined in Table 1.1. A summary of the results of these tests
follows:
i The measured drop time of each control rod was within the 2.7

second limit of Technical Specification 3.1.3.4.

2. Individual control rod bank worths were measured using the rod
swap technique?»® and the results were within 2.9% of the design
predictions. The sum of the individual measured control rod bank
worths was within 1.9% of the design prediction. These results
are within the design tolerance of $+15% for individual bank worths
(+10% for the rod swap reference bank worth) and the design
tolerance of *#10% for the sum of the individual control rod bank

worths.

3. Measured critical boron concentrations for two control bank

configurations were within 6 ppm of the design predictions. These
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resuits were within the design tolerances and also met the
Technical Specification 4.1.1.1.2 criterior that the overall core
reactivity balance shall be within %1% Ak/k of the design

prediction.

The boron worth coefficient measurement was within 0.3% of the

design prediction, which is within the design tolerance of *10%.

The measured isothermal temperature coefficient (ITC) for the
all-rods-out (ARO) configuration was within 0.60 pcm/°F of the

design prediction. This result is within the design tolerance

of *#3 pem/°F. The measured ITC of -2.60 pcm/°F meets the Core

Operating Limits Report (COLR) 2.1.1 critericn that the moderator
temperature coefficient (MTC) be less than or equal to +6.0
pem/°F. When the Doppler temperature coefficient and a 0.5
pem/°F uncertainty are accounted for in the MTC limit, the MTC
requirement is satisfied as long as the ITC is less than or equal

to +3.75 pcm/“F.

Mode 1 (see Reference &) core power distributions were within
established design tolerances. Generally, the measured cure
power distribution was within 1.5% of the design predictions.
The heat flux hot channel factors, F-Q(Z), and enthalpy rise hot
channel factors, F-DH(N), were within the limits of COLR Sections

)

2.5.1 and 2.6, respectively
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In summary, all startup physics test results were acceptable.
Detailed results, specific design tolerances and acceptance criteria for

each measurement are presented in the following sections of this report.
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Table 1.1

NORTH ANNA UNIT 1 - CYCLE 12 STARTUP PHYSICS TESTS
CHRONOLOGY OF TESTS

Reference
Test Date Procedure

Hot Rod Drop - Hot Full Flow 3/10/96 S 1-PT-17.
Zero Power Testing Range 3/11/96 1-PT-94.
Reactivity Computer Checkout 3/11/96 1-PT-94.
Temperature Coefficient - ARO 3/11/96 1-PT-94.
Boron Endpoint - ARO 3/11/96 1-PT-94 .,
Bank B Worth 3/11/96 1-PT-94.
Boron Endpoint - B in 3/11/96 1-PT=-94.
Bank D Worth - Rod Swap 3/11/96 1-PT~94.
Bank C Worth - Rod Swap 3/11/96 1-PT-94.
Bank A Worth - Rod Swap 3/11/96 1-PT-94.
Bank SB Worth - Rod Swap 3/11/96 1-PT-54.
Bank SA worth - Rod Swap 3/11/96 1-PT~-94.
Flux Map - 30% Power 3/12/96 1-PT-94.

Peaking Factor Verification 1-PT-21.

& Power Range Calibration #* 1-t-21.
1-PT=23.

Flux Map - 74% Power 3/13/96 1-PT-94.
Peaking Factor Verification 35PT~21.
& Power Range Calibration * 1~PT+21.
3<PT-21.
Flux Map - 100% Power 4/01/96 . 1-PT-94,
Peaking Factor Verification 3°Fi*21.
& Power Range Calibration 1-P1=21.
1=PT-22.

PRI~ OPN=OPN-ODOODOODOODODOCOOON

* Power range calibration calculation was performed which verified
that the existing cal:bration was satisfactory.
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Figure 1.1

NORTH ANNA UNIT 1 - CYCLE 12

CORE LOADING MAP
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Figure 1.2

NORTH ANNA UNIT 1 - CYCLE 12
BEGINNING OF CYCLE FUEL ASSEMBLY BURNUPS
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Figure 1.3
NORTH ANNA UNIT 1 - CYCLE 12

AVAILABLE INCORE MOVEABLE DETECTOR LOCATIONS

“ Locations Not Available For
Flux Mopping System For Cycle 12

- Moveable Detector
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SECTION 2

CONTROL ROD DROP TIME MEASUREMENTS

The drop time of each control rod was measured at hot full-flow
reactor coolant system (RCS) conditions in order to verify that the time
from initiation of the rod drop to the entry of the rod into the dashpot

was less than or equal to the maximum allowed by Technical Specification

3.1.3.4. The control rod drop times were measured in Mode 3" with the

RCS Tavg above S500°F and all reactor coolant pumps operating.

The rod drop times were measured by withdrawing a rod bank 229 steps
and then removing the moveable gripper coil fuse and stationary gripper
coil fuse for the particular rod of the bank to be dropped. This allowed
the rod to drop into the core as it would during a plant trip. The
stationary gripper coil voltage and the Individual Rod Position
Indication (IRPI) primary coil voltage signals were recorded to determine
the rod drop time. This procedure was repeated for each control rod.

As shown on the sample rod drop trace in Figure 2.1, the initiation
of the rod drop is indicated by the decay of the stationary gripper coil
voltage when the stationary gripper coil fuse is removed. As the rod
drops, a voltage is induced in the IRPI primary coil. The magnitude of
this voltage is a function of control rod velocity. As the rod enters
the dashpot region of the guide tube, its velocity slows causing a voltage
decrease in the IRPI coil. This voltage reaches a minimum when the rod

reaches the bottom of the dashpot. Subsequent variations in the trace

are caused by rod bouncing.
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The measured drop times for each control rod are recorded on Figurc
2.2. The slowest, fastest, and average drop times are summarized in Table
2.1. Technical Specificat ' on 3.1.3.4 specifies a maximum rod drop time
frem loss of stationary gripper coil veltage to dashpot entry of 2.7
seconds with the RCS at hot, full flow conditions. These test results
satisfied this limit. In addition, rod bounce was observed at the end
of each trace which demonstrated that no control rod stuck in the dashpot

region.
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Table 2.1

NORTH ANNA UNIT 1 - CYCLE 12 STARTUP PHYSICS TESTS
HOT ROD DROP TIME SUMMARY

ROD DROP TIME TO DASHPOT ENTRY

SLOWEST ROD FASTEST ROD AVERAGE TIME

B-06 2.03 sec. c-09 1.58 sec. 1.73 sec.

NE-1073 NI1C12 Startup Physics Tests Report Page 19 of 57



Figure 2.)

NORTH ANNA UNIT 1 - CYCLE 12 STARTUP PHYSICS TESTS
TYPICAL ROD DROP TRACE
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SECTION 3

CONTROL ROD BANK WORTH MEASUREMENTS

Control rod bank worths were measured for the control and shutdown
banks using the rod swap technique?**. The initial step of the rod swap
method diluted the predicted most reactive control rod bank (hereafter
referred to as the reference bank) into the core and measured its
reactivity worth using conventional test techniques. The reactivity
changes resulting from the reference bank movements were recorded
continuously by the reactivity computer and were used to determine the
differential and integral worth of the reference bank. For Cycle 12,
Control Bank B was useu as the reference bank.

After the completion of the reference bank reactivity worth
measurement, the reactor coolant system temperature and boron
concentration were stabilized with the reactor near critical and the
reference bank fully inserted. Initial statepoint data for the rod swap
maneuver were obtained with the reference bank at its fully inserted
position and all other banks fully withdrawn, recording the core
reactivity and moderator temperature. From this point, & rod swap
maneuver was performed by withdrawing the reference bank several steps
and then inserting one of the other control rod banks (i.e., a test bank)
to balance the reactivity of the reference bank withdrawal. This sequence
was repeated until the test bank was fully inserted and the reference bank
was positioned such that the core was just critical or near the initial
statepoint condition. This measured critical position (MCP) of the

reference bank with the test bank fully inserted was used to determine
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the integral reactivity worth of the test bank. The core reactivity,
moderator Lemperature, and the differential worth of the reference bank
were recorded with the reference bank at th MCP. The rod swap maneuver
then was repeated in reverse such that the reference bank again was fully
inserted with the test bank fully withdrawn from the core. This rod swap
process was then repeated for each of the other control and shutdown
banks .

A summary of the test results is given in Table 3.1. As shown in
this table and the Startup Physics Test Results and Evalu;tion Sheets
given in the Appendix, the individual measured bank worths for the control
and shutdown banks were within the design tolerance (%102 for the
reference bank, *15% for test banks of worth greater than 600 pcm, and
+100 pem for test banks of worth less than or equal to 600 pcm.) The sum
of the individual meas' -ed rod bank worth: was within 1.9% of the design
prediction. This is well within the design tolerance of $10% for the sum
ot the individual control rod bank worths.

The integral anc¢ differential reactivity worths of the reference
bank (Control Bank [) are shown in Figures 3.1 and 3.2, respectively.
The design predictions and the measured data are plotted together in order
to illustrate their agreement. In summary, the measured rod worth values

were satisfactory.
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Table 3.1

NORTH ANNA UNIT 1 - CYCLE 12 STARTUP PHYSICS TESTS
CONTROL ROD BANK WORTH SUMMARY

MEASURED PREDICTED PERCENT DIFFERENCE
WORTH WORTH (%)
BANK (PCM) (PCHM) (M-P)/P X 100

B-Reference Bank 1233.5 1270.0 -2.9

D 970.0 995.5 -2.6

C 781.8 783.1 -0.2

A 361.0 368.8 -2.1 *

SB 1026.4 1030.2 0.4

SA 975.7 1003.1 |

Total Worth 5348 .4 5450.7 -1.9

* Difference is less than 100 pcm.
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Figure 3.1

NORTH ANNA UNIT 1 - CYCLE 12 STARTUP PHYSICS TESTS
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SECTION 4

BORON ENDPOINT AND WORTH MEASUREMENTS

Boron Endpoint

With the reactor critical at hot zero power, reactor coolant system
(RCS) boron concentrations were measured at selected rod bank
configurations to enable a direct comparison of measured boron endpoints
with design predictions. For each critical boron concentration
measurement, the RCS conditions were stabilized with the control banks
ac or very near a selected endpoint position. Adjustments to the measured
critical boron concentration values were made to account for off-nominal
control rod position and moderator temperature, if necessary.

The results of these measurements are given in Table 4.1. As shown

in this table and in the Startup Physics Test Results and Evaluation

Sheets given in the Appendix, the measured critical boron endpoint values

were within their respective design tolerances The ARO endpoint
comparison to the predicted value met the requirements of Technical
Specification 4.1.1.1.2 regarding core reactivity balance. In summary,

the boron endpoint results were satisfactory.

Boron Worth Coefficient

The measured boron endpoint values provide stable statepoint data
from which the boron worth coefficient or differential boron worth (DBW)
was determined. By relating each endpoint concentration to the integrated

rod worth present in the core at the time of the endpoint measurement,
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the value of the DBW over the range of boron endpoint concentrations was
obtained.

A plot of the boron concentration versus inserted control rod worth
is shown in Figure 4.1. As indicated in this figure and in the Appendix,
the measured DBW was =6.70 pcm/ppm. This is within 0.3% of the predicted
value of =6.68 pcm/ppm and is well within the design tolerance of *10%X.

In summary, the measured boron worth coefficient was satisfactory.
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Table 4.1

NORTH ANNA UNIT 1 - CYCLE 12 STARTUP PHYSICS TESTS
BORON ENDPOINTS SUMMARY

Configuration (ppm)

Measured Predicted Difference
Control Rod Endpoint Endpoint M-P

(ppm) (ppm)

ARO

B Bank In 1852 1846%

2036 2040

NE~1073

The predicted endpoint for the B Bank In configuration was

ad justed for the difference between the measured and predicted
values of the endpoint taken at the ARO configuration as shown
in the boron endpoint Startup Physics Tes. Results and Evaluation

Sheet in the Appendix.
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Figure 4.1

NORTH ANNA UNIT 1 - CYCLE 12 STARTUP PHYSICS TESTS
BORON WORTH COEFFICIENT
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SECTION 5

TEMPERATURE COEFFICIENT MEASUREMENT

The isothermal temperature coefficient (ITC) at the all-rods-out
condition is measured by controlling the reactor coolant system (RCS)
temperature with the steam dump valves to the condenser, establishing a
constant heatup or cooldown rate, and monitoring the resulting reactivity

changes on the reactivity computer.

Reactivity was measured during the RCS cooldown of 3.4°F and RCS heatup
of 3.5°F. Reactivity and temperature data were taken from the reactivity
computer and strip chart recorders. Using the statepoint method, the
temperature coefficient was determined by dividing the change in
reactivity by the change in RCS temperature. An X-Y plotter, which
plotted reactivity versus temperature, confirmed the statepoint method

in calculating the measured ITC.

The predicted and measured isothermal temperature coefficient values
are compared in Table 5.1. As can be seen from this summary and from the
Startup Physics Test Results and Evaluation Sheet given in the Appendix,
the measured isothermal temperature coefficient value was within the
design tolerance of +3 pem/°F. The moderator temperature coefficient was
determined to be =0.85 pem/°F which met the requirements of COLR Section

2.1.1. In summary, the measured result was satisfactory.
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Table 5.1

NORTH ANNA UNIT 1 - CYCLE 12 STAQRTUP PHYSICS TESTS
ISOTHERMAL TEMPERATURE COEFFICIENT SUMMARY

ISOTHERMAL TEMPERATURE COEFFICIENT

BANK TEAreRATURE BORON (PCM/°F)
POSITION RANGE CONCENTRATION
(STEPS) (°F) (ppm) AVE. DIFFER.

c/D H/U |MEAS.|PRED.|(M-P)

544 .6
D/216 to 2036 -2.50 |-2.70 |~-2.60|-3.20| 0.60

548.1
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SECTION 6

POWER DISTRIBUTION MEASUREMENTS

The core power distributions were measured using the moveable incore
detector flux mapping system. This system consists of five fission
chamber detectors which traverse fuel assembly instrumentation thimbles
in up to 50 core locations. Figure 1.3 shows the available locations
monitored by the moveable detectors for the ramp to full power flux maps
for Cycle 12. For each traverse, the detector voltage output is
continuously monitored on a strip chart recorder, and scanned for 61
discrete axial points by the PRODAC P-250 process computer. Full core,
three-dimensional power distributions are determined from this data using
a Virginia Power modified version of the Combustion Engineering computer
program, CECOR?. CECOR couples the measured voltages with predetermined
analytic power-to-flux ratios in order to determine the power
distribution for the whole core.

A list of the full-core flux maps taken during the startup test
program and the measured values of the important power distribution
parameters are given in Table 6.1. A comparison of these measured values
with their COLR limits is given in Table 6.2. Flux map 1 was taken at
30% power to verify the radial power distribution (RPD) predictions at
low power. Figure 6.1 shows the measured RPDs from this flux map. Flux
maps 2 and 3 were taken at 74X and 100% power, respectively, with
different control rod configurations. These flux maps were taken to check
at-power design predictions and to measure core power distributions at
various uperating conditions. The radial power distributions for these

maps are given in Figures 6.2 and 6.3. The radial power distributions
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for the maps given in Figures 6.1, 6.2, and 6.3 show that the measured
relative assembly power values were generally within 1.5% of the predicted
values. Further, the measured F-Q(Z) and F-DH(N) peaking factor values
for the at-power flux maps were within the limits of COLR Sections 2.5.1
and 2.6, respectively. Flux maps 1, 2, and 3 were used to perform power
range detector calibrations (flux maps 1 and 2 verified that the existing
calibrati-n was satisfactory, thus no adjustments to the power range
detector calibration were required). The flux map analyses are documented
in Referen:e 7.

In conclusion, the power distribution measurement results were
considered to be acceptable with respect to the design tolerances, the
accident analysis acceptance criteria, and the COLR. It is therefore
anticipated that the core will continue to operate safely throughout Cycle

12.
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MAP

DESCRIPTION

LOMW POMNER
1P F.V. (%)

19T FULL POMER

TABLE 6.1

NORTH ANNA UNIT 1 - CYCLE 12 STARTUP PHYSICS TESTS
INCORE FLUX MAP SUMMARY

| ] - SRt ;¢ D

| suew! | | F-Q(2) WOT | F-DM(M) MOT| CORE F(2) | |
| WP | IBAMK | CHAMMEL FACTOR | CHNL.FACTOR|  MAX | CORE TILT|
|
|

MAP
NO . mib/iPwr| D | el | . |
MTU [(Z)ISTEPSIARSY |AXTAL) IASSY | F-DHIN) JAXIAL] F(2)] max JLOC) SET
| | | IPOINTIF-Q(2) | | |POINT| | | 1 %)
: e WL SEE RSN SN O S R, NI, SR TR S-SRt Py
05-12-96| S 1 300 152 | Mo6l 51 | 2.2646 | MO6| 1.512 | 31 |1.588/1.0076) MNi -4.135] 46
03-15-961 25 | 741 213 ) Mol 31 | 1.905 | NO6! 1.432 | 26 11.22511.0028] wel Z2.07| 46
106-01-96] 721 1100| 225 | Mo6] 36 | 1.850 | NO6| 1.400 | 35 11.214)1.0017) ME| -2.84) 46

|
|
|
| DATE
|
|
|
|
|

=
2
3

|
|
|
|
|
|
|
|
|
|
|

MOTES: MOT SPOT LOCATIONS ARE SPECIFIED BY GIVING ASSENBLY LOCATIONS (E.G. M-8 IS THE CENTER-OF -CORE ASSEMWBLY)

NE-1073

AND CORE MEIGHMT (IN THE “Z™ DIRECTION THE CORE IS DIVIDED IMTO 61 AXIAL POIMTS STARTIMG FROM THE TOP OF
THE CORE)

(1) F-QUZ) INCLUDES A TOTAL UNCERTAIMTY OF 1.05 X 1.03.
(2) CORE TILT - DEFIMED AS THE AVERAGE QUADRANT POMER TILT FROM CECOR.
(3) P.F.V, ~ PEN ING FACTOR VERIFICATION.

(8 MAPS 1, 7, AND 3 WERE USED FOR POWER RANGE DETECTOR CALIBRATIONS. THE CALIBRATION FOR FLUX MAPS |
Ary o veRIFIED THE ACCEPTABILITY OF THE EXISTING CALIBATATION.
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NORTH ANNA UNIT 1 - CYCLE 12 STARTUP PHYSICS TESTS

Table 6.2

COMPARISION OF MEASURED POWER DISTRIBUTION PARAMETERS
WITH THEIR CORE OPERATING LIMITS

PEAK F-Q(Z) HOT
CHANNEL FACTOR*

F-Q(Z) HOT
CHANNEL FACTOR**
(AT NODE OF MINIMUM MARGIN)

F-DH(N) HOT
CHANNEL FACTOR

MAP
NO.| MEAS.| LIMIT| NODE| MEAS.| LIMIT| NODE| MARGIN; MEAS.| LIMIT| MARGIN
(%) (%)
1 2.246| 4.380 31 | 2.246] 4.380| 31 48.7 1.512] 1.805 16.2
2 1.905] 2.956| 31 1.898| 2.919| 26 35.0 1.432| 1.606| 10.8
3 1.850f 2.190 36 | 1.850| 2.190| 36 15.5 1.400| 1.490 6.0

* The Core Operating Limit for the heat flux hot channel factor,
The value
for F-Q(Z) listed above is the maximum value of F-Q(Z) in the
core. The COLR limit listed above is evaluated at the plane of
maximum F-Q(2Z).

F-Q(Z), is a function of core height and power level.

#% The value for F-Q(Z) listed above is the valve at the plane of
minimum margin.

The minimum margin values listed above are the

NE-1073 N1C12 Startup Physics Tests Report

minimum percent difference between the measured values of F-Q(Z)
and the COLR limit for each map.

The measured F-Q(Z) hot channel factors include 8.15% total
uncertainty.
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Figure 6.2
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Figure 6.3

NORTH ANNA UNIT 1 - CYCLE 12 STARTUP PHYSICS TESTS
ASSEMBLYWISE POWER DISTRIBUTION
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NORTH ANNA POWER STATION UNIT 1 CYCLE 12
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

[ [Test Descriptior: Zero Power Testing Range Determination
Refsrence | Proc No /Sectior  1-PT-84.0 WQ(-B:_’_Q&__
] Bank Positions (Steps) ]RGSTW : 547
Test Power Lovel (% F.P.): 0
Conditions ISDA: 226 SDB: 226 CA 225 Othar (specify):
) |CB 226 CC. * CDO: * Below Nuclear
] Bank Posttions (Steps) RCS Temperature 1 $4L.9
Test Power Level (% F.P.). 0
Conditions [SDA: 225 SD&: 225 CA: 225  |Other (specify):
(Actual) | CB: 225 CC: 220 CD: 92 |Below Nuciear Heating
Date/Time Test Performed:
/1 /26 01% 2
Reactivity Computer initial A
Flux Background Reeding LeleX\0  amps
v
Test
Results |Flux Reading At
Point Of Nuciaar Heating 3. Sx 1 amps
Zero Power TestingRange  «.c™ to  jox to"a';nps
Reference Not Applicable
\' FSAR/Tech Spec Not Applicable
Acceptance
Criteria |Reference Not Applicabie
Design Tolerance is met™ : _Y_ YES —NO
Criteriais met™: _ V' YES e NO
Vi * At The Just Critical Position
Comments [** Design Tolerance and Acceptance Criteria are met f ZPTR
is balow the Point of Nuclear Heating and above background.
Prepared By: 4.0 W10 Q. Reviewed By: _Herso 5. fourd
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NORTH ANNA POWER STATION UNIT 1 CYCLE 12
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

| Test Description: Raactivity Computer Checkout
Raference Proc No / Section: 1-PT-84.0 Seguence Step No:
I Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Lavel (% F.P.): 0
Conditions |SDA: 225 SDB: 225 CA: 225  |Other (specify):
| (Design) |CB: 225 ¢ * co:  ° Below Nuciear
1T Bank Positions (Steps) RCS Temperature ("F): 574§, 2
Test {Power Level (% F.P.): 0
Conditions |SDA: 225 SDB: 225 CA 225 Other (specify):
(Actual) | CB: 225 cC: 224 ‘cD: 90  |Below Nuciear Heating
Date/Time Test Performed:
3(ulee o230
Maasured Parameter pe* Measured Reactivity using p-computer
(Description) p~= Predicted Reactivity
v
Test
Resuits |Msasured Value pe= Slpem, =29 pem -
P™ Gl pem, ~23.3pem -
%D= 0%, 2.5% -
Design Value %D= {(p.-p)pdx 100% < 4.0 %
Reference WCAP 7805, Rev. 1, Table 3.6
\Y FSAR/Tech Spec Not Applicable
Acceptance
Criteria |Reference Not Applicable
Design Tolerance is met ¥__YES —NO
|Acceptance Criteria is met : _” YES __NO
Vi * At The Just Critical Position
Comments The allowable range will be set based on the above results, as well as
results from the banchmark test.
' Nlmbloleo-“qucm +p +50 pem *

Prepared By: % X/o»a«i

NE-1073 N1C12 Startup Physics Tests Report
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NORTH ANNA POWER STATION UNIT 1 CYCLE 12

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

| Test Description: Critical Boron Concentration - ARO
Reference Proc No / Section: 1-PT-84.0 Sequence Step No:
I Bank Positions (Steps) RCS Temperature (BF): 547
Test Power Lavel (% F.P.): 0
Conditions |SDA: 225 SDB: 225 CA: 225 Other (specify):
(Design) | CB: 225 CC: 225 CD: 225 Below Nuclear
[} Bank Positions (Steps) RCS Temperature . 648\
Test Power Levei (% F.P.): 0
Conditions [SDA: 225 SDB: 225 CA: 225 Other (specify):
(Actual) CB: 225 CC: 225 CD: 225 Below Nuclear Heating
Test Performecdt:
a/njac o7zo
Measured Parameter (Co)“ano: Critical Boron Concentration - ARO
(Description)
v
Test
Results |Measured Value Co¥mo= 20306
(Design Conditions)
Design Value Cy= 2040 = 50 ppm
(Design Zonditions)
Reference Technical Report NE-1083, Rev. 0
V  |FSAR/Tech Spec aCy X Cg® s 1000 pem
Acceptance
Criteria |Reference Technica: Specification 4,1.1.1.2
Design Tolerance is met YES —— NO
Acceptance Criteriaismet : V. YES .
Vi
Comments aCy = -6.64 pcm/ppm
Cs® = |(Ga)"aro = Cal; Cy is design value

Prepared By: 2 Z/M
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NORTH ANNA POWER STATION UNIT 1 CYCLE 12
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

| Test Description: isothermal Temperature Coefficient - AR
Reference Proc No / Section: 1-PT-84.0 Seguence Step No:
il Bank Positions (Steps) RCS Temperature (UF): 547
Test Power Lavel (% F.P.): 0
Conditions |SDA: 225 SDB: 225 CA 225 Other (spacify):
| _(Design) | CB: 225 cc. 225 cD: 225 BMNudurHc%
n Bank Positions (Steps) RCS Temperature L Sq4.l- 5.
Test Powar Leve! (% F.P.): 0
Conditions |SDA: 225 SDB: 225 CA 225 Other (specify):
(Actual) | CB: 225 CC: 225 CD 216 Beiow Nuclear Heating
Test Performed:
3 9/ 1/ o¢(2
Measured Parametar (21 uno;  Isothermal Temperature
) Coefficient - ARO
v
Test |Measured Vaiue (@1 o= = 2. &  pemPF
Resutts (Ce= 20%( ppm)
Design Vaiue N
(Actual Conditions) (@1 ppo = = 3.2013pemPr
(Ce= 2036 ppm)
Design Value
(Design Conditions) (ar™ 'm0 = <3.16 ¢ 3 pemPF
(Cg= 2040 ppm)
Reference Technical Report NE-1063, Rev. 0
V  |FSAR/COLR ar> g 3.75
Acceptance ay™" = .1.75 pem/°F
Criteria |Reference COLR 2.1.1,
Technical Report NE-1063, Rev. 0
Design Tolerance is met __‘_’_/ES .
Acceptance Criteriais met : o~ YES e NO
Vi
Commeriis [*Uncertainty on aTyueo = 0.5 pem/°F (Reference: memorandum from
C.T. Snow tg E.J. Lozito dated June 27, 1880.)

Prepared By: % /.4 Reviewed By:'szt. D %
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NORTH ANNA POWER STATION UNIT 1 CYCLE 12
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

| est Description: Control Bank B Worth Measurement, Rod Swap Ref. Bank
Reference F.ot No / Section: 1-FT-84.0 Sequence Step No:
] Bank Positions (Steps) RCS Temperature : 547
Test Power Level (% F.P.): 0
Conditions |SDA: 225 SDB: 225 CA 225 Other (specify):
|__(Design) | CB: moving CC: 225 CD: 225 Below Nuclear
[1]] Bank Positions (Steps) ﬁrRCSTmung: SYE. 3
Test Power Level (% F.P.): 0
Conditions |SDA: 225 SDB: 225 CA 225 Other (specify):
(Actual) | CB: moving CC: 225 CD: 225  |Below Nuclear Heating
Data/Time Test Performed:
3/ujaL 0759
Measured Parameter ls™; integral Worth Of Coritrol Bank B,
(Description) All Other Rods Out
v
Test |Measured Value == /2335
Results
Design Value
(Design Conditions) lg" = 1270 & 127 pem
Reference [Technical Report NE-1063, Rev. 0
if Design Tolerance is exceaded, SNSOC shall
Vv FSAR/Tech Spec evaluate impact of tast result on safety analysis.
Acceptance SNSOC may specify that additional testing
Criteria be performe . .
Reference VEP-FRD-36A
Design Tolerance is met -~ _YES —NO
¥ Acceptance Criteria is met : v_ YES NO
Comments
Prepared By:@ 2 Jéw-ub Reviewed By:
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NORTH ANNA POWER STATION UNIT 1 CYCLE 12
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

| Test Description: Critical Boron Concentration - B8 Bank In
Reference Proc No / Section: 1-PT-584.0 Sequence Step No:
I Bank Positions (Steps) RCS Temperature : 547
Test Power Level (% F.P.): 0
Conditions |SDA: 225 SNB: 225 CA: 225 Other (specify):
| (Design) |CB: 0 CC 225 CD: 225 Below Nuciear Heati
1l Bank Positions (Steps) RCS Temperature P 548.3
Test Power Level (% F.P.): 0
Conditions |SDA: 225 SDB: 225 CA: 225 Other (speciiy):
(Actual) | CB: 0 CC 225 CD: 225 Below Nuclear Heating
Date/Time Test Performed:
3/njaL o07:9
Measured Parameter (Co™s:  Critical Boron Concentration,
(Description) B Bank in
v
Test
Results |Measured Value CoYs= 1852
(Design Conditions)
Design Vaiue Ca= 1B50+ACy ™ « (10 + 127.0/)aCyi)ppm
(Design Conditions) Cy= 184 ppm
Reference Technical Report NE-1063, Rev. 0
v FSAR/Tech Spec Not Applicable
Acceptance
Criteria |Reference Not Applicable
Design Tolerance is met ~_YES —— D
Acceptance Criteria is met ol YES o, NO
Vi
Comments «Cy = -6.68 perm/ppm
ACy ™= (Cy)*ano- 2040 ppm Vs
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NORTH ANNA POWER STATION UNIT 1 CYCLE 12
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I est Description: HZP Boron Worth Coefficiert Measurement

Reference Proc No / Section: 1-PT-$4.0 Seguence Step No:
T Bank Positions (Staps) RCS Temperature (“F): 547
Test Power Level (% F.P.): 0

Conditions |SDA: 225 SDB: 225 CA 225 Other (specify):

_(Design) | CB: CC:. 225 CO: 225  |Below Nuclear
Bank Fosticns (S —TRoe T et

] Bank Positions (Steps)
Test Power Lavel (% F.P.): D
Conditions |SDA: 225 SDB: 225 CA 225 Other (specify):
(Actual) | CB: CC: 226 CD: 228 Below Nuciear Heating
Data/Time Test Performed:
2/ o7:59
Measured Parameter eCy; Boron Worth Coefficient
(Description)
v
Test
Results |Measured Value aCy= -, "0
Design Value aCy = -6.68 + 0.67 pem/ppm
(Design Conditions)
Reference Technical Report NE- 063, Rev. 0
" FSAR/Tech Spec Not Appilicable
Acceptance
Criteria  |Refsrence Not Applicable
Design Tolerance ismet : _ V_ YES e NO
Acceptunce Criteriaismet : V' YES Lo L
Vi
Comments

- g
Prepared By: MD Reviewed By: y,
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NORTH ANNA POWER STATION UNIT 1 SYCLE 12
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

| est Description: Control Bank D Worth Measurement, Rod Swap
Refersnce Proc No / Section: 1-PT-84.0 Sequence Step No:
I Bank Posttions (Steps) RCS Temperature (“F): 547
Test Power Level (% F.P.): 0
Conditions |SDA: 225 SDB: 225 CA: 225 Other (specify):

_(Design) | CB: moving CC: 225 COD: moving _|Below Nuciear Heatin
RCSTwFE';: 547

Bank Positions (Steps)
Test Power Level (% F.P.): 0

Conditions |SDA: 225 SDB: 225 CA: 225 Other (spacify):
(Actual) | CB: moving CC: 225 CD: moving _[Below Nuclear Heating
Date/Time Test Performed:
3/nja, 259

Measured Parameter Io™; Integral Worth of Control Bank D,
(Description)

Measured Value

Design Value
(Actual Conditions)

Design Value
(Design Conditions) lo™= 995 + 149 pem

(Critical Reference Bank Position = 167 steps)
Reference Technical Report NE-1083, Rev. 0 ,VEP-FRD-38A
FSAR/Tech Spec if Design Tolerance is excesded, SNSOC shall
Vv evaluate impact of test result on safety analysis,

Acceptance SNSOC may specify that additional testing

Criteria be performed.
Reference VEP-FRD-36A
Design Tolerance is met - <~ _YES — NO
Acceptance Criteria is met : Y _YES e NO

Vi
Comments

N

/
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NORTH ANNA POWER STATION UNIT 1 CYCLE 12
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

| Test Description: Control Bank C Worth Measurement, Rod Swap

)

Reference Proc No / Section: 1-PT-84.0 Sequence Step No:
T Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Lavel (% F.P.): 0
Conditions |SDA: 225 SDB: 225 CA 225 Other (specify):
CB: ce: coD: 225 Below Nuclear
n Bank Posltions (Steps) RCS Temperature %% 547.2
Test Power Level (% F.P.): 0
Conditions [SDA: 225 SDB: 225 CA 225 Other (specify):
(Actual) CcB: ce: cD: 225 Below Nuciear Heating
Date/Time Test Performed:
3/19 184S
Measured Parametar Ic"™; Integral Worth of Control Bank C,

Rod Swap

v Measured Value

I™= T8LT  (Adiusted Measured Critical

Test Reference Bank Posltion = | 7! giung)
Resuits |Design Value
(Actual Conditions) Ic™= 183. ] (Adjusted Measured Critical
Reference Bank Position = 13 | steps)
Design Value
(Design Conditions) 1c™= 777 + 117 pem
(Critical Reference Bank Position = 138 steps)
Reference Technical Report NE-1063, Rev. 0 ,VEP-FRD-36A
FSAR/Tech Spec If Design Tolerance is exceeded, SNSOC shall
v evaluate impact of test resutt on safety analysis.
Acceptance SNSOC may specify that additional testing
Criteria be performed.
Reference VEP-FRD-36A
Design Tolerance is met v __YES — NO
Acceptance Criteriaismet : v/ YES e NO
Vi
Comments
/] /Jﬂ
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NORTH ANNA POWER STATION UNIT 1 CYCLE 12
STARTUP PHYSICS TEST RESULTS AND EVALLIATION SHEET

| Test Description: Control Bank A Worth Measurement, Rod Swap
Reference Proc No / Section: 1-PT-54.0 Seguence Step No:
1l Bank Positions (Steps) RCS Temperature (°F): 547
Test Power | uvel (% F.P.): 0

SDA: 225 SDB: 225 CA moving Other (specify):

CE: mwing CC: 225 CD: 225 Below Nuciear Heatin
Bank Positions (Steps) RCSTWFF%: S41.3
Power Level (% F.P.): 0

SDA: 225 SDB: 225 CA: moving Other (specify):

CB: moving CC: 225 CD: 225  |Beiow Nuciear Heating

Date/Time Test Performed:
3/11J86 W8

Measured Parameter L™, integral Worth of Control Bank A
cription) Rod Swap

Measured Vaiue W™= 36)  (Adjusted Measured Critical
Reference Bank Position = 5° steps)

Design Vaiu»
(Actual Conditions) W= 362.%  (Adjusted Measured Critical

Reference Bank Position = €©  giapg)

Design Value
(Design Conditions) 1.%%= 378 « 100 pem
(cmnmmmwm-aom)
Reference Technical Report NE-1063, Rev. 0 ,VEP-FRD-36A
FSAR/Tech Spec If Design Tolerance is exceeded, SNSOC shall
v evaluate impact of test result on safety analysis.

Acceptance SNSOC may specify that additional testing

Criteria be performed.
Reference VEP-FRD-36A
Design Tolerance is met - v _YES ——— NO
Acceptance Criteriaismet : Vv YES . NO

Vi
Comments

. Y
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NCRTH ANNA POWER STATION UNIT 1 CYCLE 12

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

T-uouamsunummawwummmmsm

Reference | Proc No/Section:  1-PT-54.0 Sequence Step No:
T Bank Positions (Steps) RCS Temperature (“F): 547
Test Power Lavel ™% F.P.): 0
Conditions |SDA: 225 SDE: moving CA: 225 Other (specity):

|_(Design) | CB: moving CC: 225 CD: 225 Below Nuciear
ROSTW%: S47.4

i Bank Positions (Steps)
Test Power Level (% F.P.): 0
Conditions |SDA: 225 SDB: moving CA: 225 Other (specify):
(Actual) CB: moving CC: 225 CD: 225 Below Nuciear Heating
Date/Time Test Performed:
3/mjag,  14:s)
Measured Parameter l"™; Integral Worth of Shutdown Bank B,
(Description) Rod Swap
v Measured Value Igg = 1026.4 (Agjusted Measured Critical
Test Reference Bank Position = |7  steps)
Results |Design Value
(Actual Conditions) ™= 1930.2 (Adjusted Measured Critical
Reference Bank Position = iT) steps)
Design Value
(Design Conditions) lgs = 1033 « 155 pem
(Critical Reference Bank Position = 173 steps)
Reference Technical Report NE-1083, Rev. 0 ,VEP-FRD-36A
FSAR/Tech Spec if Design Tolerance is exceeded, SNSOC shall
\% evaluate impact of test result on safety analysis.
Acceptance SNSOC may specify that additional testing
Criteria be performed.
Reference VEP-FRD-36A
Design Tolerance is met v _YES — NO
Acceptance Criteriais met : ¥ YES e NO
Vi
Comments

NE-1073 N1C12 Startup Physics Tests Report
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NORTH ANNA POWER STATION UNIT 1 CYCLE 12
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description: Shutdown Bank A Worth Measurement, Rod Swap
Refer=nce Proc No / Section: 1-PT-84 0 Sequence Step No:
Il |Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Level (% F.P.): 0
Conditions |SDA: moving SDB: 225 CA: Other (specify):
(Design) | CB: moving CC: 225 COD: Below Nuciear Heating
i Bank Positions (Steps) RCS Tumperature (°F): o
Test Power Level (% F.P.): 0
Conditions |SDA: moving SDB: 225 CA: 225 Other (specify):
(Actual) CB: moving CC. 225 CD: 225 Below Nuciear Heating
Date/Time Test Performed:
I MARH A%, 1524

Measured Parameter Isa™®; Integral Worth of Shutdown Bank A,
(Description) Rod Swap

v Measured Value Isa™=  975.77 (Adjusted Measured Critical

Test Reference Bank Position = /(Z steps)
Results |Design Value
(Actual Conditions) lga"®= 1003, | (Adjusted Measured Critical

Reference Bank Position = 1¢2 steps)

Design Value
(Design Conditions) lsa™= 1008 + 151 pem
(Critical Reference Bank Position = 169 steps)
Reference Technical Report NE-1083, Rev. 0 ,VEP-FRD-38A
FSAR/Tech Spec If Design Tolerance is exceeded, SNSOC shall
Vv evaluate impact of test result on safety analysis.

Acceptance SNSOC may specify that additional testing

Criteria be performed.
Reference VEP-FRD-36A
Design Tolerance is met < _YES - NO
Acceptance Criteria is met : v YES — NO

Vi
Comments
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NORTH ANNA POWER STATION UNIT 1 CYCLE 12
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

| est Description: Total Rod Worth, Rod Swap
Reference Proc No / Section: 1-PT7-84.0 Seguence Step No:
I Bank Positions (Steps) RCS Temperature (51-'): 547
Test Power Level (% F.P.): 0
Conditions |SDA: moving SDB: moving CA' moving  |Other (specify):
(Dm_ca:mcczm CD: moving __|Below Nuclear i
i Bank Positions (Steps) RCS Temperature %; 5§49 ~
Test Power Level (% F.P.): 0 ’
Conditions |SDA: moving SDB: moving CA' mewing  (Other (specify):
(Actual) | CB: cC: CcD: Below Nuciear Heating
Date/Time Test Performed:
B-//~F¢ 0759
Measured Parameter haw: Integral Worth of All Banks,
(Description) Rod Swap
v Measured Vaiue o™ 5343,6{,
Test
Results |Design Value -
(Actual Conditions) ha* S4S0. T
Design Vaiue
(Design Conditions) brow™ 5461 2 546 pcm
Reference Technical Report NE-1063, Rev. 0 ,VEP-FRD-38A
FSAR/Tech Spec If Design Tolerance is exceeded, SNSOC shall
A\ evaluate impact of test result on safety analysis.
Acceptance Additional testing must be performed.
Criteria
Reference VEP-FRD-36A
Design Tolerance is met ‘//Es —NO
Acceptance Criteria is met : YES ' NO
Vi
Comments
Prepared By: AL lant Reviewed By: Lomt’ iluy ‘v
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NORTH ANNA POWER STATION UNIT 1 CYCLE 12

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

|
Reference

Test Description: M/D Flux Map - At Power

Proc No / Section:  1-PT-84.0, 1-PT-21.1,1-PT-212 Seqguence Step No:

I
Test

Conditions
(Design)

emperature (F). i’m s 1
Power Level (% F.P.). < 30

ank Posttions (Steps)

Other (specify):

SDA: 225 SDB: 225 CA 225
. Must have 2 38 thimbles™

ce: 225 CcC. * CD:

i
Test
Conditions
(Actual)

RCS Temperature (OF): ~er
Power Level (% F.P.): =29.&/

Bank Positions (Steps)

Other (specify):
46 TAmblos

SDA: 225 SDB: 225 CA 225
CB: 225 CC 225 CD: /52

Date/Time Test Performed:
3/)3/96 Y 223

Nuciear Enthalpy
Rise Hot
Channe! Factor
FAH(N)

Maximum Relative
Measured Assemnbly
Parameter

Power %DIFF
(Description)

(M-P)P
Measured 57 Ao’
Value

VTR =

S0 = o0.9
Design Vaiue |+10% for P, 20.9
(Design

+15% for P<0.8 N/A
Conditions)

N/A

(P, = assy power)
Reference

WCAP-7805, Rev. 1 None None

Y
Acceptance
Criteria

FSAR/COLR None FAN(N)£1.49(140.3(1-F)) [Fo(D)s4.38°K(2)

Reference None COLR 2.6 COLR 2.5.1

Vi
Comments

NO
NO

_~ YES
1 YES

Design Tolerance is met
Acceptance Criteria is met

* As required
* Must have at least 16 thimbles for quarter core maps for multi-point calibrations
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NORTH ANNA POWER STATION UNIT 1 CYCLE 12
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

| Test Description: WD Flux Map - At Power
Reference |Proc No / Section:  1-PT-84.0, 1-PT-21.1,1-PT-212 Seguence Step No:
1 X Positions (51eps) emperature (F): Tper 2 1
Test PMLOV.I(%FP)GS:P;?S
Conditions |SDA: 225 SDB: 225 CA zzs Other (specify):
(Design) | cB: 225 CC: 225 CD: Must have > 38 thimbies™
il |Bank Posttions (Steps) RCS Temperature (°F): Togg.
Test Power Level (% F.P.): 74.0¢ %
Conditions |SDA: 225 SDB: 225 CA: 225  |Other (specify): «( +himbles
(Actual) | cB: 225 cC: 225 cCD: 213
Date/Time Test Performed:
33l 10:34
Maximum Relative Nuclear Enthalpy | Total Haat Maximum
Measured Assembly Rise Hot Fiux Hot Positive incore
Parameter Power %DIFF Channe! Factor Channel Quadrant
v (Description) (M-PYP FAH(N) Factor Fo(Z) Power Titt
Test Measured |RPD 20 H.4%%
Results Vae  |RPD ‘c-‘l‘fM [.432 |.898 |.cozs
Design Value |+10% for P, 20.9
(Design £15% for P<0.9 N/A N/A £ 1.0209
Conditions)  |(P, = assy power)
Reference |WCAP-T905, Rev. 1 None None WCAP.TS0S,
Rev. 1
Y FSAR/COLR None FAH(N)s1.49(140.3(1-P)) rt.m‘z.swxm None
Acceptance
Criteria  |Reference None COLR 2.6 COLR 2.5.1 None
Design Tolerance is met v YES ____NO
Acceptance Criteria is met —7 YES e NO
Vi * As required
Comments |™ Must have at least 16 thimbles for quarter core maps for multi-point calibrations
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NORTH ANNA POWER STATION UNIT 1 CYCLE 12
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

| Test Description: M/D Flux Map - At Power
Reference |Proc No/ Section: 1-PT7-84.0, 1-PT-21.1,1-PT-212 Sequence Step No: 37
] Bank Positiors (Steps) emperature (°F). Trer = 1
Test Power Level (% F.P.):95 < P < 100
Conditions |SDA: 225 SDB: 225 CA 225 Other {specify):
(Design) | CB: 225 CC: 225 COD: Must have 2> 38 thimbles**
1T Bank Positions (Steps) RCS Temperature (°F); s90.p =F
Test Power Level (% F.P.): ico.03%
Conditions |SDA: 225 SDB: 225 CA: 225 Other (specify): D/225
(Actual) | CB: 225 CC: 225 cCD: 225
Date/Time Test Performed:
4(1/ac O evas
Maximum Relative Nuclear Enthalpy | Total Heat Maximum
Measured Assembly Rise Hot Flux Hot Positive Incore
Parameter Power %DIFF Channel Factor Channel Quadrant
v (Description) (M-P)/l: FAH(N) Factor Fo(2) Power Tilt
Test Measured | 4.8% AP 209
Results Valve |5 7% R Picogq | OO /-850 .oor7
Design Value |:10% for P, 20.9
(Design +15% for P<0.9 N/A N/A £ 1.0209
Conditions) |(P, = assy power)
Reference |WCAP-7905, Rev. 1 None None WCAP-7905,
Rev. 1
Vv FSAR/COLR None FAM(N)s1.49(140.3(1-P)) |Fo(Z)s2.19/P*K(2) None
Acceptance
Criteria |Reference None COLR 2.6 COLR 2.5.1 None
Design Tolerance is met X_YES e NO
Acceptance Criteriaismet : _X VYES - NO
Vi * As required
Comments |** Must have at least 16 thimbles for quarter core maps for multi-point calibrations
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ENCLOSURE 2
HORTH ANNA UNIT 1

CYCLE 11 CORE PERFORMANCE REPORT



