VIrGiNia EIJC(‘;HH.'(‘ AND Power Company

RicamMonn, VIROINIA 23261

August 21, 1995

United States Nuclear Regulatory Commission Serial No. 95-426
Attention Document Control Desk NL&P/JDH/CMC
Washington, D. C. 20555 Docket No. 50-338

License Nos. NPF-4

Gentlemen:

NORTH ANNA POWER STATION UNIT 2

CYCLE 11 STARTUP PHYSICS TESTS REPORT

For your information, enclosed are five copies of the Virginia Electric and Power
Company Technical Report NE-1039, Revision 0, entitled “North Anna Unit 2, Cycie 11
Startup Physics Tests Report.”

Should you have any question§ or require additional information, please contact us.

Very truly yours, |
// 77

MA. er,

Vie sident - Nuclear Services
Enclosure

cc: U, S. Nuclear Regulatory Commission
Region I
101 Marietta Street, N. W.
Suite 2900
Atlanta, Georgia 30323

Mr. R. D. McWhorter
NRC Senior Resident Inspector
North Anna Power Station

. 1 0
-',.uv.. L ./)‘ 3 ///;5/'(/

4 f

|
\
|
|
/ \\\
IBLELHOIB7 SOBOT
PDR ~ADOCK 05000338

PDR _—_—_—_———J



North Ann 1
Unit 2 Cycle 11
Startup Physics
Tests Report

Nuclear Analysis and Fuel
Nuclear Engineering Services

August, 1995

O

VIRGINIA POWER






TECHNICAL REPORT NE-1039 - REV. 0

NORTH ANNA UNIT 2, CYCL

11

™

’

STARTUP PHYSICS TESTS REPORT

AND FUEL
NUCLEAR ENGINEERING SERVICES

POWER
7 A, Mhisee
7 - s

PREPARED BY:” " T L i 2_{ 7S

T. L. Wheeler Date

3 2 :
REVIEWED BY: 10wkl &2 Beeniina  7[27/15

P. D. Banning j L

JA Category: Nuclear Safety Related

Keywords: N2Cl11, Startup




¢ id i
e er el
I
npa .
g = 3
r 4 | 4 |
1A |
R
3 3 f
wha J
y
£ +)
! ]
P !

1‘/\:!\1 ' } l

techniques, information, and conci ion in this report Vé
red solely for e by Virginia Electric and wer Company (the
ind theyv may not bDe apj pri e [Oor use 1n 1t itions ther
whict e have been specifically prepare The Company
mak e n m or warranty whatsoever, expre r implied, as
iracy isefulness, or applicability In particular, TH!
} NO WA Y OF MERCHANTABILITY OR FITNE!S FOR A PARTICULAR
k HALL ANY ANTY BE DEEMED 1 ARISE } M RSI F DEALING
TRADE, with respect t this report r ar f the jata,
I rmat I n ! in it By makir this report
+ b mpany does not 4 horize {4 e bv ther . and any suct
ien except with the prior writter ipproval { the
ny h written apg val shal itself be deemed t incorporate
| 11aD111tLy ind 1 laimers { warrantie provided
! event shall the ympany be liable, under any legal theory
whethet tract, tort, warranty, oOr rict r absolute
{ iny property damage menta r physical injury or death,
: -8 perty, or other damage resulting from or arising out
e, authorized ! nauthori 1, f this report or data,
, information, or in i
v
N2C1 tartup Physics Tests Report Page 1 of 37




Classifi

Table of

L.ist of

List of

Preface.

Section

Section

Section

Section

Section

Section

Section

APPENDIX

NE~1039

TABLE OF CONTENTS

cation/Disclaimer. .. .c.ciceevatsssasnvsvansnon

COREENEE S+ s i s assssasaamn, 1668 me Ny «nd wrRlssm s
iy 0 ARy R PR A S T o S S
FABUDOE < o« w05 04 owd wraawbmoaeonlhsssdnmonsassns sk
1 Introduction and SUMMATLY......coveeuiesvesn
2 Control Rod Drop Time Measurements.........
3 Control Rod Bank Worth Measurements........
- Boron Endpoint and Worth Measurements......
5 Temperature Coefficient Measurement........
6 Power Distribution Measurements............
7 ROLOTONCEE . i s s varsssisiissdsanEssonsennessn

Startup Physics Test Results and

Evaluation BReetS .. ssisiasssnnsnseses

N2C11 Startup Physics Tests Report

Page

PAGE

[

40

)
b

of 57



LIST OF TABLES

TABLE TITLE

1.1 Chronology of Tests.......cccauveisrrraniananannss

%l Hot Rod Drop Time Summary.........ccueeerarrancnans

3.1 Control Rod Bank Worth Summary.........cioeeveveerannn

4.1 Boron Endpoints Summary..........ococeveaassosenenscaanns

5.1 [sothermal Temperature Coefficient Summary............

6.1 Incore Flux Map Summary......cooervoeenarosnnanscacans

6.2 Comparison of Measured Power Distribution Parameters
With Their Core Operating Limits.........c.oiuinvaan.

NE-1039 N2C11 Startup Physics Tests Report




LIST OF FIGURES

FIGURE TITLE PAGE
113 Core Loading Map. ....cosssuseisssassonisasssosanssanssnsas 11
}.2 Beginning of Cycle Fuel Assembly Burnups................. 12
$.9 Available Incore Moveable Detector Locations............. 13
1.4 Assembly Insert Locations..........coveununcransnscannnns 14
8. Control Rod Locations. ... ..cccsevsvensesosnnsssnsnseasssns 15
2.1 Typical Rod Drop Trace.........cocvnnnrennnnnnnncsnannnny 19
2.2 Rod Drop Time - Hot Full Flow Conditions................. 20
3.1 Control Bank B Integral Rod Worth - HZP..............0... 24
3.2 Control Bank B Differential Rod Worth - HZP.............. 25
4.1 Boron Worth Coefficient. .. . crusvivcsnsnsnsasuinsanseans 29
6.1 Assemblywise Power Distribution - 29% Power.............. 36
6.2 Assemblywise Power Distribution - 74% Power.............. 37
6.3 Assemblywise Power Distribution - 100% Power............. 38

NE-1039 N2C11 Startup Physics Tests Report Page 4 of 57



v £ -
s
PREFACE
This report presents the analysis and evaluation of the physics Lests
W were performed to verify that the North Anna 2, Cycle 1 re 11d
b perated safely ind mak an initial evaluation of t performance
re [t is not the intent of this report to discuss the rticular
method f testing r t present the detailed data taker Standard
! test techniq . methods of data analiysis i The t data,
I t 1 eval ions, together wit! detailed startup pr res,
‘ n file at the North Anna Power tation Therefore, only a 1T

‘ f these item i in ided in t! report The analyses
nted ‘ Immary f each test, a mparisor f the test

ts wit lesign iictions, and an evaluation of the resuits
: e Nort Ant ‘ yC 1 1 startup physics tests result ind
( it ire i ided as at ippendix t provide additi 1
f matior n the tartup test result Each data heet provides the
i wing formatior 1 test identific B, & test conditions
i ¢ g test nditions (actual), & st results, 5) acceptance
riterx ‘ ing € mment erning Che est These sheets vide &

t su ATy f the st tup test 1 ults in a format

¢ gn test nditions | design values (at design conditions) of the
measured parameters wers mpleted prior t the startup p testing.
The entries for the design values were ased on tt alculations performed
by Virgir Electr and Power pany’ Nuclear Analysis and Fuel




preliminary comparison between measured and predicted test results, thus
enabling a quick identification of possible problems occurring during the

tests
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SECTION 1

INTRODUCTION AND SUMMARY

On March 25, 1995 Unit No. 2 of the North Anna Power Station shutdown
for its tenth refueling During this shutdown, of the 157 fuel
assemblies in the core were replaced with 64 fresh fuel assemblies, 1
once-burned fuel assembly, and 8 thrice-burned fuel assemblies The
eleventh cvcle core consists of 8 sub~batches of fuel: three once-burned
batches, two from Cycle 10 (batches 12A, and 12B) and one from North Anna

vele batch 9A) two twice-burned batches from Cycles 9 and 10
b bie lA and 11B); one thrice-burned batch from Cycles &4, 5, and 6
ba 6); and two fresh batches (batches 13A and 13B) Batches 11 and
ha top and bottom grids of Inconel-718 while the inner six grids are
made f ircaloy=-4 Batch 13 has top and bottom grids of Inconel-718,
iX inne grids made of ZIRL (ZIRLO provides improved corrosion
Ié tance and dimensional stability under irradiation relative to
1 y=& mponents), and one Inconel-718 protective gr'd placed below
the fud and above the bottom nozzle for debris resistance All other
t hes are composed of 8 Inconel-718 grids

Cycle 11, 10, incorporated the burnable poison rod
design made of f:“’ﬁ in Alumina, which is available in various enrichments
of };’. There are no thimble plugging devices inserted in N2C1l
Reference provides & more detailed description of the Cyvcle 11 core.

The re 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
NE-1039 N2C11 Startup Physics Tests Report Page 7 of 57




These burnups are documented in reference 6. The available incore
moveable detector locations used for the BOC 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 11, and Figure
1.5 identifies the location and number of control rods in the Cycle 11
core.

On May 31, 1995 at 0516, the Cycle 11 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:
1. The measured drop time of each control rod was within the 2.7

second limit of Technical Specification 3.1.3.4.

r

Individual control rod bank worths were measured using the rod
swap technique?’® and the results were within 5.6% 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.

Measured critical boron concentrations for two control bank
configurations were within 8 ppm of the design predictions. These
results were within the design tolerances and also met the

Technical Specification 4.1.1.1.2 criterion that the overall core

NE-1029 N2C11 Startup Physics Tests Report Page & of 57
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Table 1.1

NORTH ANNA 2 -~ CYCLE 11 STARTUP PHYSICS TESTS

CHRONOLOGY OF TESTS

Reference

Test Date Time Power | Procedure

Hot Rod Drop - Hot Full Flow 05/30/95 1400 HSD 2-PT=17.2
Zero Power Testing Range 05/31/95 0609 HZP 2-PT-94.0
Reactivity Computer Checkout 05/31/95 0658 HZP 2-PT-94.0
Temperature Coefficient - ARO 05/31/95 1046 HZP 2-PT-94.0
Boron Endpoint = ARO 05/31/95 1028 HZP 2-PT-94.0
Bank B Worth 05/31/95 1153 HZP 2-PT-94.0
Boron Endpoint -~ B in 05/31/95 1153 HZP 2-PT-94.0
Bank D Worth - Rod Swap 05/31/95 1537 HZP 2-PT-94.0
Bank C Worth - Rod Swap 05/31/95 1630 HZP 2-PT-94.0
Bank A Worth - Rod Swap 05/31/95 1701 HZP 2-PT-94.0
Bank SB Worth - Rod Swap 05/31/95 1725 HZP 2-PT-94.0
Bank SA Worth - Rod Swap 05/31/95 1805 HZP 2-PT-94.0
Flux Map - 29% Power 06/02/95 0056 29% 2-PT-94.0
Peaking Factor Verification 2°PT-21.1

& Power Range Calibration 2-Pr=21.2
2-PT-22.4

Flux Map - 74% Power 06/04/95 1125 74% 2«PT-94.0
Peaking Factor Verification 2-PT-21.1

& Power Range Calibration 2-PT-21.2
2-PT-22.4

Flux Map - 100% Power 06/12/95 1016 100% 2-PT-94.0
Peaking Factor Verificetion 2=Pi-21.1

& Power Range Calibration * 2-P1-21.2
2-PT-22.4

* Power range calibration calculation was performed which verified

that the existing calibration was satisfactory.
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Figure 1.4

NORTH ANNA UNIT 2 - CYCLE 11

ASSEMBLY INSERT LOCATIONS
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SECTION 2

CONTROL RCD 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 500°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 Individusl 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 contro! rod velocity. As the rod enters
the dashpot region of the guide tube, its velocity slows rzising a voltage
decrease in the IRPI coil. This voltage reacher a minimum when the rod
reaches the bottom of the dashpot. Subsequent variations in the trace

are caused by rod bouncing.

NE~1039 N2C11 Startup Physics Tests Reort Page 16 of 57
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Table 2.1

NORTH ANNA UNIT 2 = CYCLE 11 STARTUP PHYSICS TESTS
HOT ROD DROP TIME SUMMARY

ROD DROP TIME TO DASHPFOT ENTRY

— ol r i il
! SLOWEST ROD ‘ FASTEST ROD ] AVERAGE TIME
e |
| B-06 1.95 sec. , C~09 1.54 sec. 1.70 sec.
| !

|

NE-1039 N2C11 Startup Physics Tests Report Page
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Figure 2.1

NORTH ANNA UNIT 2 - CYCLE 11 STARTUP PHYSICS TESTS
TYPICAL ROD DROP TRACE
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Figure 2.2

NORTH ANNA UNIT 2 - CYCLE 11 STARTUP PHYSICS TESTS

HOT FULL FLOW CONDITIONS
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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 Cycls 11,
Control Bank B was used as the reference bank.

After the completion of the reference bank reactivity worth
measurement, the reactor coolant system temperature and boren
concentration were stabilized with the reactor just critical and the
reference bank near full insertion. Initial statepoint data for the rod
swap maneuver were obtained by moving the reference bank to its fully
inserted position with all other banks fully withdrawn and recording the
core reactivity and moderator temperature. From this point, a 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

NE-1039 N2C11 Startup Physics Tests Report Page 21 of 57






Table 3.1

NCRTH ANNA UNIT 2 - CYCLE 11 STARTUP PHYSICS TESTS
CONTROL ROD BANK WORTH SUMMARY

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

B-Reference Bank 1287.5 1292.0 0.3

D 1032.5 1012.0 2.0

C 838.5 794 .4 5.6

A 356.5 346.0 3.0 *

SB 1118.5 1083.0 5.3

SA 1000.5 1002.0 0.1

Total Worth [ 5634 .0 5529.4 1.9

* Difference is less than 100 pcm.

NE-1039 N2C11 Startup Physics Tests Report Page 23 of 57
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Figure 3.1 l
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Figure 3.2
NORTH ANNA UNIT 2 - CYCLE 11 STARTUP PHYSICS TESTS
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SECTION 4

BORON ENDPOINT AND WORTH MEASUREMENTS

Boron Endpoint

With the reactor critical at hot zero power, reacto. coolan. system
(RCS) boron concentrations were measured at selectad rod bank
configurations to enable a direct comparison of measured boron cndooints
with design predictions. For each critical boron concentration
measurement, the RCS conditions were stabilized with the control banks
at or very near a selected endpoiit position. Adjustments to the measured
critical boren concentration values were made to account for off-nominai
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 Ccefficient

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 boroun endpoint concentrations was
abtained.

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 =-7.00 pcm/ppm. This is within 4.1% of the predicted
\ W

value of =6.73 pcm/ppm and is well within the design tolerance of £10%.

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

NORTH ANNA UNIT 2 - CYCLE 11 STARTUP PHYSICS TESTS
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SECTION 5

TF“/ERATURE 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 3.2°F and RCS heatup
of 3.2°F. Reactivity and temperatire data were taken from the reactivity
computer and strip chart recordrrs. Using the statepoint method, the
temperature coefficient was d.:=vmired by dividing the change in
reactivity by the change in RCS terperature. 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 =1.18 pcm/°F which met the requirements of COLR Section

2.1.1. In summary, the measured result was satisfactory.
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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 11. 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 determ:ned 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 compariscon of these measured values
with their COLR limits is given in Table 6.2. Flux map 1 was taken at
29% power to verify the radial power distribution (RPD) prediction= at
low powei. Figure 6.1 shows the measured RPDs from this flux map. Flux
maps 2 and 3 were taken at 74% and 100% power, respectively, with
different control rod configurations. These flux maps were taker to check
at-power design predictions and to measure core power distributions at
various operating conditions. The radial power distributioas for these

maps are given in Figures 6.2 and 6.3, The radial power distributions
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TABLE 6.1

NORTH ANNA UNIT 2 - CYCLE 11 STARTUP PHYSICS TESTS
INCORE FLUX MAP SUMMARY

| (8 | | | | | |

L
3 106-12-951 32% 11001 226 | 8071 35 | 1.882 | 8071 1.417 | 35 11.206{1.000] SE| -1.59) 46 |
i | bt Lt | 1 P T Al (el

IHOT FULL POWER

| i | i |
| 1 | suRmi | | F-Q(2) WOt | F-DM(N) HOT| CORE F(2) | 2) | | |
| Hap I MAP | I we | IBANK | CHANNEL FACTOR | CHML . FACTOR| MAX JCORE TILT| AXIAL| wNO.|
| DESCRIPTION IND.| DATE | mep/iPwRl D | o | | | OFF | OF |
| | | | MIU JCZ)ISTEPSIASSY |ANTALI JASSY |F-DMIMIIAXTAL| FL2Z)| MAX |LOC| SET |THIM|
I b | (A I (POINTIF-Q(2) | | |POINT | | i | (%) IBLESI
PR (A ORETEE ) S TR I Fsel, _— AT AU (T e =
|LOW POWER 1T 106-02-951 8 | 2917150 | D071 35 | 2.253 | WO5I 1.49% | 35 |1.570{1.013| SE| -7.25] 2 |
1P.F.¥. (3) | 2 106-04-961 6 | 74| 192 | 8071 35 | 1.976 | 8071 1.430 | 35 |1.253/1.013] SE| -5.54| 46 |

|

[

NOTES: HOT SPOT LOCATIONS ARE SPECIFIED BY GIVING ASSEMBLY LOCATIONS (E.G. H-8 15 THE CENTER-OF -CORE ASSEMBLY)
AND CORE MEIGMT (IN THE "2" DIRECTION THE CORE 1S DIVIDED INTO 61 AXIAL PUINTS STARTING FROM THE TOP OF

TWE CORE)
(1) F-QUZ) INCLUDES A TOTAL UNCERTAINTY OF 1.05 X 1.03.
(2) CORE TILT - DEFINED AS THE AVERAGE QUADRANT POWER TILT FROM CECOR.
(3) P.F.V, -~ PEAKING FACTOR VERIFICATION.

(G) MAPS 1, 2, AND 3 WERE USED FOR POWER RANGE DETECTOR CALIBRATIONS THE CALIBRATION FOR FLUX MAP 3
VERIFIED THE ACCEPTABILITY OF THE EXISTING CALIBRATION.

/
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NORTH ANNA UNIT 2 - CYCLE 11 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 2.233) 4.380 35 2.233| 4.380f 35 49.0 1.499) 1.806 16.9
2 1.975| 2.941 35 1.9721 2.934] 30 32.7 1.430] 1.604 10.8
3 1.8821 2.190| 35 1.882] 2.190| 35 14.0 1.417] 1.490 4.8

* The Core Operating Limit for the heat flux bot channel factor,

i

F-Q(Z), is a function of core height and power level. The value
for F-Q(2Z) 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).

The value for F-Q(Z) listed above is the vaiue at the plane of
minimum margin. The minimum margin values listed above are the
minimum percent difference between the measured values of F-Q(2)
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 6.1

NORTH ANNA UNIT 2 -~ CYCLE 11 STARTUP PHYSICS TESTS
ASSEMBLYWISE POWER DISTRIBUTION

29% POWER
v P - " L X J " 3 ' £ ° c . A
. emepicTED . Co.2es U ezne Le.2ez . emepicten
| WEASURED . | 0.259 . 0.270 . 0.29 . . WEASURED .
PCT DIFFERENCE . . .6 . b6 . chd . PCT DIFFERENCE .

O 556 . 0.856 . 1.356 . 1.287 . 1.217 . 1.181 . 1.219 . 1.288 . 1.353 . 0.855 . 0.356
0. 362 . 0.865 . 1.312 . 1.256 . 1.189 . 1.138 . 1.202 . 1.287 . ).358 . 0.858 . 0.359
1.6 . 1.4 . <30 3. -2.3. -3.7. “1.3. -0.1. 0.3. 83. 1.0
Cateee ilive T iise Ciinia U ilaee T ilied i ilise . iiies s iizes . 1i3177T1i382 . ilie7 . 0i2es .
0 308 . 1.216 . 1.566 . 1.315 . 1.195 . 1.120 . 1.163 . 1.16l . 1.215  3.335 . 1.361 . 1.185 . 0.306
2.9. 39. 0.7. -0.3. -3, <2 M. 2. B85 23, Sha 05« B
0659 . 1.529 . 1. 286 . 1.269 . 9.987 2 e L ioase ooz L i.zer liizms | il323 . e.ese
D 568 . 1.369 . 1.289 . 1.191 . 8023 . 1.152 . 1.184 . 1.163 . 0.999 . 1.22¢ . }.300 . 1.3654 . 0.683
16 . 1.5. 82. 3.3, -8.7, -0.1. 28. 13. L3. Lé&. 18, 24, 46
Caiaed ileee . iiasr L iizie . 1.1 L ioaes L i.228 L 1.212 . 1.226 . 1152 . 1,138 . 1,205 . 1,229 . 1,074 . 0.268 .
0750 . 1.09% . 1.2%6 . 1.215 . 1.132 . 1,165 . 1.227 . 1.223 . 1.281 . 1071 . 1.186 . 1.225 . 1.268 . 1.155 . 0.763
9.6 . ©0.9. 0.8. 0.1. -6.6. -0.6. 0.1. 10 2 il (A PO L R

o sen 0 B2 1278 . 1177 . 1.186 . 1.189 . 1.211 . 1.139 . 1.212 . 1.189 . 1.181 , 1.177 . 1.278 . 0.827 . 0.269 .

0.6 . 0.8. 1.0. “8.1. -0.7. -0.6. -6.1. 05. L2. I

Calzes . ilere s hiaee iiaia’liise s h.asa s i.zee . 1.212 . 1.2ze . 1.ise L 1139, . . ; g
0245 . 1077 . 1.226 . 1.200 . 1.106 . .06l . 1.220 . 1.202 . 1.253 . 1.06Z . 1.060 . 1.2¢3 . 1.273 . 1.133 . 0.282 .
0.5 . 0.2, -0.4. -0.9. -2,0. -1.0. -0.5. 0.0. 0.6. L&. 1.9 : :

9 ; 0.987 . 1.209 1.286 . 1.329 . 0.659
0.648 1.50% 1.208 1.9 0.975 . 1.141 1,183 1.155 . 0.998 . 1.23% . 1.319 1.369 . 0.69%0
0.9 1.5 1.3 1.4 1.2 . 0.8 -0.7 0.1 1.1 . 2.2 2.6 3.0 “.8
0.298 1.1 3s2 .37 1.208 1.163 1.158 1.163 , 1.209 . 1.518 1.385 1.170 . 0.299
0.9 1.181 1.55 1.50% I.18% 1.117 152 1.137 . 1.206 , 1,385 1.38% 1.201 0.510
1.5 1.4 1.6 “3.1 1.9 ~2.3 1.9 0.6 . 2.5 . 2.8 2.5 2.7 3.6

2.7 3.0 3.2 1.6 . 2.2 0.7 0.5
s s el L e
DEVIATION . © 0.240 . 0.267 . 0.266 . "PCT DIFFERENCE .
*1.419 v : “8.6 “LP s 1.3 . . = 1.7
SUMMARY
MAP NO: N2-11-01 DATE: 06/02/95 POWER: 29.30%
CONTROL ROD POSITIONS: F-Q(Z) = 2.233% CORE TILY:
D BANK AT 130 STEPS F-DMIN) = 1.499 NW 0.99% | NE 1.009
|
FL2) = 1.370 SWw 0.983 | SE 1.013

BURNUP = 7.5 MMD/MTU A0, = ~-7.28X
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Figure 6.2

UNIT 2 - CYCI 11 STARTUP PHYS
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) Figure 6.3

NORTH ANNA UNIT 2 - CYCLE 11 STARTUP PHYSICS TESTS
ASSEMBLYWISE POWER DISTRIBUTION
100% POWER
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NORTH ANNA POWER STAZION UNIT 2 CYCLE 11
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

Test Description: Zero Power Testing Range Determination

I
Reference Proc No / Section: 2-PT-94.0 Sequence Step No:
I Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Level (% F.P.): 0
Conditions | gpA: 225 SDB: 225 CA:225 Other (specify):
(Design) CB: 225 cc: * CD: * Below Nuclear Heating
m Bank Positions (Steps) RCS Temperature (°F): S46.%
Test Power Level (% F.P.): 0
Conditions | SDA: 225 SDB: 225 CA:225 Other (spesify):
(Actual) CB: 225 CC: 325 CD: 169 Below Nuclear Heating
Date/Time Test Performed:
5/31/a5 06 +09
Reactivity Computer
[nitial Flux -q
v Background Reading | X IO amps
Test
Resuits )
Flux Reading At -
Point of Nuclear Heating e X 10 amps
Zero Power - -2
Testing Range | X 1O to 10 X \O " amps
Reference Not Applicable
v FSAR/Tech Spec Not Applicable
Acceptance
Criteria Reference Not Applicable
Design Tolerance is met** v YES NO
Acceptance Criteria is met** : v YES NO
VI
Comments * At The Just Critical Position

** Design Tolerance and Acceptance Criteria are met if ZPTR
is below the Point of Nuclear Heating and above background.

Prepared By: W \&-JA.L—-—

NE-1039

N2C11 Startup Physics Tests Report

Reviewed By: MZ %"'
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NORTH ANNA POWER STATION UNIT 2 CYCLE 11

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

[ Test Description: Reactivity Computer Checkout
Reference Proc No / Section: 2-PT-94.0 Sequence Step No:
11 Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Level (% F.P.): 0
Conditions | spa: 225 SDB: 225 CA:225 | Other(specify):
(Design) CB: 225 CcC: * CD: * Below Nuclear Heating
[ Bank Positions (Steps) RCS Temperature (°F): S4S.77
Test Power Level (% F.P.): 0
Conditious | spa: 225 SDB: 225 CA: 225 Othee (spacity):
(Actual) CB: 225 CC:22aS CD: 03 Below Nuclear Heating
Date/Time Test Performed:
si3i|as 06:S%
Measured Parameter p.= Measured Reactivity using p-computer
(Description) p, = Predicted Rezctivity
14Y
Test
Results pe= +HY. S
Measured Value p, = +44.9
%D = -08
Design Value %D = {(p. - p) p.} X 100% < 4.0%
Reference WCAP 7905, Rev. 1, Table 3.6
Vv FSAR/Tech Spec Not Applicable
Acceptance
Criteria Reference Not Applicable
Design Tolerance is met v YES NO
Acceptance Critcriaismet : __ v YES NO
VI
Comuments * At The Just Critical Po;ition
The allowable range will be set based on the above results, as well as the
results from the benchmark test. Benchmark Test Resuitss -sg o™ L3
Allowable Range = * So puM

Prepared By: aud % Mo Q‘_,L. -

Reviewed By: M ./%(/b@ )
'k . i
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NORTH ANNA POWER STATION UNIT 2 CYCLE 11

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description: [sothermal Temperature Coefficient - ARO
Reference Proc No / Section: 2-PT-94.0 Sequence Step No:
11 Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Level (% F.P.): 0
Conditions | spa: 225 SDB: 225 CA:225 | Other (specify):
(Design) CB: 22§ CC: 225 CD:22 Below Nuclear Heating
I Bank Positions (Steps) RCS Temperature (°F): Sw3 8 =597
Test Power Level (% F.P.): 0
Conditions | gps; 225 SDB: 225 CA:225 Other (specily):
(Actual) CB: 225 CC: 225 CD: 207 Below Nuclear Heating
Date/Time Test Performed:
</3:1/93 10 "4,
Measured Parameter
v (Description) (@+*%) 4p0 ; Isothermal Temperature Coeff - ARQ
Test
Results Measured Value (@1 )spo= -2.93 pem/F (Cy =208 ppm)
Design Value
(Actual Conditions) (@r*)ugo = =3.27 pem/°F (Cy = 20i€ ppm)
Design Value
(Design Conditions) (21" ap0 = -3.33 = 3.0 pecm/°F
(Cs =2011 ppm)
Reference Technical Report NE-1021, Rev. 0
Vv FSAR/COLR ar*C 5 3.75* pem/°F ;"% =.1.75 pcm/°F
Acceptance
Criteria Reference COLR 2.1.1, Technical Report NE-1021, Rev. 0
Design Tolerance is met v _YES NO
Acceptance Criteriaismet : _v_YES NO
VI
Cotnasts * Uncertainty on aTygp = 0.5 pem/°F (Reference: memorandum from
C. T. Snow to E. J. Lozito dated June 27, 1980).

Prepared By:m D é‘«w«\‘
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NORTH ANNA POWER STATION UNIT 2 CYCLE 11

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description: Control Bank B Worth Measurement, Rod Swap Ref. Bank
Reference Proc No / Section: 2-PT-94.0 Sequence Step No:
I1 Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Level (% F.P.): 0
Conditions | gpa: 225 SDB: 225 CA:225 | Otber(specify):
(Design) | (CB: moving CC: 225 CD:225 | BelowNuclear Heating
I11 Bank Positions (Steps) RCS Temperature (°F): S«1
Test Power Level (% F.P.): 0
Conditions | spjs: 225 SDB: 225 CA:225 Otiver (specily):
(Actual) CB: moving CC: 225 CD: 225 Below Nuclear Heating
Date/Time Test Performed:
11:53 s/3fa5
Measured Parameter
(Description) I*¥F ; Integral Worth of Control Bank B,
4% All Other Rods Qut
Test
Resuits .
o Measured Value [JF= 12373
Design Value
(Design Conditions) [,"F = 1292 = 129 pcm
Reference Technical Report NE-1021, Rev. 0
v FSAR/T:ch Spec If Design Tolerance is exceeded, SNSOC shall
Acceptance evaluate impact of test result on safety analysis.
Criteria SNSOC may specify that additional testing be
performed.
Reference VEP-FRD-36A
Design Toleranceismet : _v YES ___ NO
V1 Acceptance Criteriaismet : _«v YES ____ NO
Comments

Pamre N — -
Pregared By: M‘L.A D gM,«.-j
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NORTH ANNA POWER STATION UNIT 2 CYCLE 11
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description: Critical Boron Concentration - B Bank [n
Reference Proc No / Section: 2-PT-94.0 Sequence Step No:
I Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Level (% F.P.): 0
Condi_tions SDA: 225 SDB: 225 CA: 225 Other (SpCClﬁj) |
(Design) CB: 0 CC: 225 CD:225 Below Nuclear Heating
I Bank Positions (Steps) RCS Temperature (°F); 54¢.7
Test Power Level (% F.P.): 0
Conditions | gpj; 225 SDB: 225 CA:225 Other (speciiy):
(Actual) CB: 0 CC: 225 CD: 225 Below Nuclear Heating
Date/Time Test Performed:
g/3i/9s (1°53
Measured Parameter
(Description) (Cg)Mg ; Critical Boron Concentration, Bank B In
v
Test
Results Measured Value
(Design Conditions) (Co)Mg= (834
Design Value
(Design Conditions) Co=1819+AC,"™ = (10 + 129.2//aC,) ppm
Cs= 182¢ ppm
Reference Technical Report NE-1021, Rev. 0
Vv FSAR/Tech Spec Not Applicable
Acceptance [~
Criteria Reference Not Applicable
Design Tolerance is met v YES NO
Acceptance Criteriaismet : v YES NO
VI
Coniments aCy =-6.73 pem/ppm
AC™ = (Cg)Mupo - 2011 ppm
Prepared By: /el < Viddesd) . Reviewed By:y%:}j’ #E;-M«.‘:'\
' -/
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NORTH ANNA POWFR STATION UNIT 2 CYCLE 1!
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

[ Test Description: Control Bank D Worth Measurement, Rod Swap
Reference Proc No / Section: 2-PT-94.0 Seguence Step No:
I Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Level (% F.P.): 0
Conditions | gpa: 225 SDB: 225 CA: 225 Other (specify):
(Design) CB: moving CC: 225 CD: moving Below Nuclear Heating
I Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Level (% F.P.): 0
Conditions | spa: 225 SDB: 225 CA: 225 Ortine (spocify}:

(Actual) CB: moving CC: 225 CD: moving Below Nuclear Heating

Date/Time Test Performed:

5/3i/4as 1537

Measured Parameter [p* ; Integral Worth of Control Bank D,
(Description) Rod Swap
v .
Test Measured Vaiue I, = 1037.5 (Adjusted Measured Critical
Results Reference Bank Position = |69 steps)
Design Value L = 1012  (Adjusted Measured Critical
(Actual Conditions) Reference Bank Position = 169 steps)
Design Value [,* = 1011 = 152 pcm
(Design Conditions) (Critical Reference Bank Position = 166 steps)
Reference Technical Report NE-1021, Rev. 0, VEP-FRD-36A
Vv FSAR/Tech Spec [f Design Tolerance is exceeded, SNSOC shall
Acceptance evaluate impact of test resuit on safety analysis.
Critena SNSOC may specify that additional testing be
performed.
Reference VEP-FRD-36A
Design Tolerance is met v’ YES NO
VI Acceptance Criteria is met : 2 YES NO
Comments
Prepared By: Reviewed B_\'Z"&“ 3 Hasl, 5/;//5'5—
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NORTH ANNA POWER STATION UNIT 2 CYCLE 11

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I

Test Description: Control Bank A Worth Measurement, Rod Swap

Reference Proc No / Section: 2-PT-94.0 Sequence Step No:
1 Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Level (% F.P.): 0
Conditions |spa: 225 SDB: 225  CA: moving | Other (specify):
(Design) CB: moving CC: 225 CD:225 Below Nuciear Heating
11 Bank Positions (Steps) RCS Temperarture (°F): §%¢. 4
Test Power Level (% F.P.): 0
Conditions | gpA: 225 SDB: 225  CA: moving | Other (specify):
(Actual) CB: moving CC: 225 CD: 225 Below Nuclear Heating
Date/Time Test Performed:
5/3./a5 12:0l
Measured Parameter [.™ ; Integral Worth of Control Bank A.
(Description) Rod Swap
v
Test Measured Value [ = 35&:.5 (Adjusted Measured Critical
Ramilis Reference Bank Position = 22 steps)
Design Value I, = TR<({ (Adjusted Measured Critical
(Actual Conditions) Reference Bank Position = 972 steps)
Design Value I,AS = 345 = 100 pem
(Design Conditions) (Critucal Reference Bank Position = 84 steps)
Reference Technical Report NE-1021, Rev. 0, VEP-FRD-36A
v FSAR/Tech Spec [f Design Tolerance is exceeded. SNSOC shalil
Acceptance evaluate impact of test result on safety analysis.
Critena SNSOC may specify that additional testing be
performed.
Reference VEP-FRD-36A
Design Tolerance is met / YES NO
VI Acceptance Criteria is met : ~ YES NO
Comments
7 / ’/'/;" / - N
Prepared By: % /(/,/% 7/” '/{" Reviewed B_v:-7°""'~4— - Mﬁ-/? /,,/;r'
/ ¥ ./] — /I /
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NORTH ANN4 POWER STATION IINIT 2 CYCLE 11
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

l Test Description: Shutdown Bank B Worth Measurement, Rod Swap
Reference Proc No / Section: 2-PT-94.0 Sequence Step No:
1l Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Level (% F.P.): 0
Conditions [spa: 225 SDB: moving CA: 225 | Other (specify:
(Design) | CB: moving CC: 22§ CD:225 | Below Nuclear Heating
I Bank Positions (Steps) RCS Temperature (°F): 54
Test Power Level (% F.P.): 0
Conditions [Spa: 225 SDB: moving CA: 225 | Other (specify):
(Actual) CB: moving CC: 225  CD:225 Below Nuclear Heating
Date/Time Test Performed:
$7/3.,/55 1725
Measured Parameter I¢g™ ; Integral Worth of Shutdown Bank B,
(Description) Rod Swap
v -
Test Measured Value I = 171 P.5 (Adjusted Measured Critical
st Reference Bank Position = /3 steps)
Design Value % = /083 (Adjusted Measured Critical
(Actual Conditions) Reference Bank Position =/83 steps)
Design Value [p"® = 1082 = 162 pcm
(Design Conditions) (Critical Reference Bank Position = 177 steps)
Reference Technical Report NE-1021, Rev. 0, VEP-FRD-36A
v FSAR/Tech Spec If Design Tolerance is exceeded, SNSOC shall
Acceptance evaluate impact of test resulit on safety analysis.
Criteria SNSOC may specify that additional testing be
performed.
Reference VEP-FRD-36A
Design Tolerance is met « YES NO
VI Acceptance Criteria is met © _«7 YES NO
Comments
/ /7 W
NI e S =
Prepared By: /’//'// /j/f L / 5‘/,,/;( Reviewed By CFesena— A 77 5734/G
V4
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STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

[ Test Description: Shutdown Bank A Worth Measurement, Rod Swap
Reference Proc No / Sectuon: 2-PT-94.0 Sequence Step No:
11 Bank Positions (Steps) RCS Temperature (°F): 347
Test Power Level (% F.P.): 0
Conditions | SpA: moving SDB: 225 CA: 225 | Other (specify):
(Design) CB: moving CC: 225 CD: 225 Below Nuclear Heating
84 Bank Positions (Steps) RCS Temperature (°F): e
Test Power Level (% F.P.): 0
Conditions | SDA: moving SDB: 225 CA: 225 | Other (specify):
(Actual) CB: moving CC: 22§ CD: 225 Below Nuclear Heating
Date/Time Test Performed:
5/31 /65" 1605
Measured Parameter 1s,™ ; Integral Worth of Shutdown Bank A.
(Descripiion) Rod Swap
v -
Test Measured Value [\ = /UVJ 5 (Adjusted Measured Cntcal
N aaults Reference Bank Position = [{- ¥ steps)
Design Value [ = J00L (Adjusted Measured Critical
(Actual Conditions) Reference Bank Position = / {4 steps)
Design Value [u™ = 1004 = 151 pem
(Design Conditions) (Critical Reference Bank Position = 163 steps)
Reference Technical Report NE-1021, Rev. 0, VEP-FRD-36A
v FSAR/Tech Spec If Design Tolerance is exceeded, SNSOC shall
Acceptance evaluate impact of test result on safety analysis.
Criteria SNSOC may specify that additional testing be
performed.
Reference VEP-FRD-36A
Design Tolerance is met /" YES NO
Vi Acceptance Criteria is met : / YES NO
Comments 4
i / \ A
17117 4 LLUA 51706 —
Prepared By: _~ [/ A /T -‘f.,‘/ L’ ,’/ Reviewed By: /Cvace o (sl Y¥/7L
, /
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STARTUP PHYSICS TEST RESULTS AND

NORTH ANNA POWER STATION UNIT 2 CYCLE 11

EVALUATION SHEET

Test Description: M/D Flux Map - At Power

I
Reference Proc No / Section: 2-PT-94.0,2-PT-21.1,2-PT-212 Sequence Step No:
II Bank Positions (Steps) RCS Temperature (°F): Tpe= 1
Test Power Level (% F.P.): <30
Conditions | SpA: 225 SDB: 225 CA:22 Other (specify):
(Design) CB: 225 cc: * cD: * Must have > 38 thimbles**
I11 Bank Positions (Steps) RCS Temperature (°F): Teel
Test Power Level (% F.P.): 24.3
Conditions | spA: 225 SDB: 225 CA:225 Other (specify):
(Actual) CB: 225 CC: 225 CD:i3c HZ Thimbles
Date/Time Test Performed:
Gl2l45 ©0:56
Max. Relative Nuclear Enthalpy Rise | Total Heat Flux Maximum
Measured Assembly Hot Channel Hot Positive
Parameter Power Factor Channel Factor Incore
(Descnpnon) % DIFF FAH(N) FQ(Z) Quadﬂn!
18Y (M-P)/P Power Tilt
Test
—9.0Jec L 0.
e Measured Value
Results *-7“"-“?:7,“ [.qqq 2.153 {.0132
Design Value = 10% for P, 209 | N/A N/A < 1.0205
(DCSlgTA COndS) % 15% for P<09
(P, = assy pwr)
Reference WCAP- 7905 None None WCAP-7905
Rev. 1 Rev. 1
Vv FSAR/COLR None F AHON)<1.49(1403(1-P) | FeD)ed IB°KD) None
Acceptance
Criteria Reference None COLR 2.6 COLR 25.1 None
Design Tolerance ismet  : v~ YES NO
Vi Acceptance Criteria is met : __ ¢ YES NO
Comments * As required
** Must have at least 16 thimbles for quarter core maps -
for multi-point calibrations
Prepared By: ‘%’ -9 /04-1 Reviewed By/ ;&46/6‘%
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NORTH ANNA POWER STATION UNIT 2 CYCLE 11

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

|

Test Description: M/D Flux Map - At Power

** Must have at least 16 thimbles for quarter core maps

for multi-point calibrauons

Reference Proc No / Section: 2-PT-94.0,2-PT-21.1,2-PT-21.2  Sequence Step No:
1 Bank Positions (Steps) RCS Temperature (°F): Tg = |
Test Power Level (% F.P.): 95¢<P<100
Conditnons SDA: 225 SDB: 225 CA: 225 Other (SpCleV)
(Design) CB: 225 cc: 225 CD: * Must have > 38 thimbies**
I Bank Posiuons (Steps) RCS Temperature (°F): S%0-8 (e
Test Power Level (% F.P.): 99.99°,
Cunaiuons SDA M SDB - CA :ﬁq Othcr(speCifY)Z
(At} CB:225 CC: 225§ CD: 225
Date/Time Test Performed:
@=17-95/ (06 sTAGTED © MAP
Max. Relanve Nuciear Enthalpy Rise | Total Heat Flux | Maximum
Measured Assembly Hot Channel Hot Positive
Parameter Power Factor Channei Factor [ncore
v (Description) % DIFF FAH(N) Fo(2) Quadrant
h ' (M-PYP Power Tilt
R;est Measured Value |42 P 794
esuits o 2
-¢.2,P<09 | . &17 (. 282 |.Ol]
Design Value £ 10% for P 209 N/A N/A < 1.0204
(Design Conds) = 15% for P<0.9
(P, = assy pwr)
Reference WCAP- 7905 None None WCAP-7905
Rev. | Rev. |
1% FSAR/COLR None FaHMN¢1.49(1+0.3(1-P) | Fol@)62.19P * K(Z} | None
Acceptance
Critena Reference None COLR 2.6 COLR 2.5.1 None
Design Tolerance ismet  : _X YES NO
VI Acceptance Criteria ismet : _X _YES NO
Comments * As required

Prepared By: [2277/ - W’
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NORTH ANNA POWER STATION UNIT 2 CYCLE 11
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

[ Test Description: RCS Flow Measurement
Reference Proc No / Section: 2-PT-27 Sequence Step No:
1 Bank Positions (Steps) RCS Temperature (°F): Tpe % 1
Test Power Level (% F.P.): 95<P<100
Conditions | gpA: 225 SDB:225 CA:225 Other (specify):
(Design) CB: 225 CC: 225 CD: * SFOXF | (00T fower
I Bank Positions (Steps) RCS Temperature (°F):
Test Power Level (% F.P.):
Conditions SDA: 225 SDB: 225 CA:22 Other (spccify):
(Actual) CB: 225 CC: 225 CD: 22§ EEO.8°F (007 Fewer
Date/Time Test Performed:
7/6/9s At 0820 -0920
Measured Parameter Frous Total RCS Flow Rate
(Description)
IVJ .
. Measured Value Fraa™ 30%,07 GFPM
Results
Design Value Not Applicable
(Actual Conditions)
Design Value Not Applicable
(Design Conditions)
Reference Not Applicable
Vv FSAR/Tech Spec Frow > 275300 gpm
Acceptance
Criteria Reference Technical Specification 3.2.5
Design Tolerance ismet  : _v/ YES NO
VI Acceptance Criteriaismet : _ v~ YES NO
Comments .
* As required
Prepared By: MKC/W Reviewed By: W ¥
> i e
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